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EXECUTIVE SUMMARY 

Routine environmental surveillance in the 200 Areas (or Separations 
Area) and vicinity provides the necessary data to assess the impact of 
Rockwell Hanford Operations {Rockwell) activities on the environment. 
Environmental sampling and survey results indicated overall compliance with 
all applicable U.S. Department of Energy {DOE) guidelines and standards 
during calendar year 1983. There was no evidence to indicate that any 
radiological health hazards originated from Separations Area environmental 
sources during this year. 

The environmental surveillance program includes sampling and 
radiological analysis of ambient air, surface water, groundwater, sediments, 
soil, vegetation, and animal feces. It also includes external radiation 
measurements and routine surveys of waste disposal sites, radiologically 
controlled areas, and roads for evidence of radioactive surface 
contamination. The 1983 data are summarized below. 

1. Annual average ambient air radionuclide concentrations were below 
DOE Table II Concentration Guides at all locations monitored in 
the 200 Areas. Most airborne radionuclide concentrations in the 
Separations Area did not differ significantly from background 
levels. 

2. Water, vegetation, and sediment samples from the open ponds and 
ditches exhibited no significant increase from 1982 radionuclide 
levels. 

3. Periodic groundwater samples were collected from a network of 
112 monitoring wells located near waste storage and liquid waste 
disposal facilities. Concentrations of specific radionuclides 
were below DOE Table II Concentration Guidelines with the 
exception of (1) 90sr at two inactive disposal sites and 
(2) tritium in one well monitoring an active PUREX crib. No site 
exceeded DOE Concentration Guidelines for controlled areas 
(Table I). A trend of low but increasing 90sr was noted in one 
well monitoring Gable Mountain Pond. Actions are underway to 
discontinue the use of this site. Completion is scheduled for 
calendar year 1985. As in previous years, elevated nitrate 
concentrations were observed in the vicinity of several wells at 
both active and inactive liquid-disposal sites, though no increase 
has been detected. 

4. All samples collected from the 200 Area grid sites (soil, 
vegetation, and feces) were below Rockwell surface soil 
contamination standards. 

5. External radiation measured at the grid sites indicated no 
statistically significant contribution to ionizing radiation 
levels at grid site locations from 200 Area operations. External 
radiation measurements at ponds and ditches indicated no 
significant change from 1982. 
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6. As in previous years, biological transport of radioactive material 
by animals was observed in 1983; however, as significant sources 
have been identified, action has been taken, or is underway, to 
eliminate or isolate them. Biological transport by vegetation has 
significantly decreased through the surface stabilization and 
herbicide application programs. No biological transport incident 
was determined to result in exposure to humans or offsite 
contamination. 

7. Radiation surveys in the 200 Areas resulted in several 
radiological status changes. These changes involved release from 
radiological posting requirements, change from Surface 
Contamination to Underground Radioactive Material, or posting as 
Surface Contamination. 

iv 
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INTRODUCTION 

Rockwell Hanford Operations (Rockwell}, as a prime contractor of the 
U.S. Department of Energy (DOE) at the Hanford Site, manages the fuel 
reprocessing and radioactive waste management facilities in the 200 Areas 
(or Separations Area) and maintains the retired radioactive dry waste dis­
posal sites in the 600 Area. 

The Hanford Site is located within the Pasco Basin in southeast 
Washington State, approximately 270 km southeast of Seattle and 200 km 
southwest of Spokane. The 200 Areas are approximately in the center of the 
Hanford Site, 11 km south of the Columbia River (Fig. 1). The locations of 
operating facilities, tank farms, solid-waste burial grounds, and liquid 
disposal sites in the 200 Areas are shown in Figures 2 and 3. 

Rockwell conducts an environmental surveillance program in the 
200 Areas, the BC Crib Area, and the 600 Area waste-disposal sites to deter­
mine the overall impact of site operations on the environment. The program 
also evaluates the following: 

• Compliance with DOE and Rockwell radiation protection requirements 

• Adequacy of radioactive-waste containment systems 

• Long--term trends of radioactive materials in the environment. 

This report describes Rockwell environmental surveillance results and 
activities during calendar year 1983. Radionuclide concentrations in air 
and water are compared with the Table II Concentration Guidelines of DOE 
Order 5480.1, Chapter XI (DOE, 1981}, which are guidelines (annual average) 
for continuous exposure of the general public. In addition, all Rockwell 
environmental radiation data are compared, where applicable, with background 
data obtained by the Pacific Northwest Laboratory (PNL) environmental sur­
veillance program (Price et al., 1984). 

1 
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AMBIENT AIR SAMPLING 

SUMMARY 

Ambient air sample data collected in the 200 Areas were compared with 
the PNL Hanford Site surveillance data, which include perimeter and offsite 
sample station data (Price et al., 1984). Although airborne radionuclide 
concentrations at individual sample locations exceeded the PNL perimeter 
data, none of the ambient air sampling stations recorded annual average 
radionuclide concentrations that exceeded 0.3% of Table II Guidelines. 

DISCUSSION 

During 1983, numerous changes were made in the ambient air sampling 
program. Seven new stations were established to monitor PUREX, Z Plant, and 
the tank farms. Six stations around the perimeter fences were turned over 
to Rockwell by PNL as they established new stations farther from the 
Separations Area. Five stations were eliminated due to stabilization of the 
potential-source sites that were being monitored. The resulting air 
sampling network consisted of 32 permanent stations by the end of 1983 
compared to 24 in 1982. (Locations are shown in Fig. 4, 5, and 6.) 

All air samplers were adjusted to pull 56.6 L/min (2 ft3/min*) through 
a 47 mm open-face filter at about 1 m above the ground. 

In 1983, another change in the program involved evaluating all air 
samples counted weekly for total alpha and beta activity, instead of only 
those near tank farms and facilities. 

The particulate filters at each location were collected weekly and 
counted for gross alpha and beta activity after being held for 1 week to 
allow natural radioactivity to decay (refer to Table 1 for a summary). 
Gross alpha and beta measurements do not reflect precise radionuclide 
concentrations, but are used as indications of total sample activity for a 
check on operations and fo1· trend analysis. 

All filters were then composited quarterly b3 samgle location and 
analyzed for gamma emitting radionuclides 90sr, 2 9,24 Pu and total uranium 
(Table 2). 

*Air sampler instrumentation requires calibration in cubic feet per 
minute. 

5 
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TABLE 1. Air Sample Results for 1983. (Sheet 1 of 2) 

Map Site 
Number 

location of Weekly Weekly 
samples maximum minimum Average !2S 

Gross Alpha Concentration lpCi/m3 (x 10E-12 = uCi/mL)I 

"' 

N116 I B-C Cribs N 33 3.BBE-3 -1.40E-3 1.04E-3 + 2.74E-3 
N153 241-TX Tank Farm 21 4.79E-3 -l.llE-4 1.40E-3 + 2.73E-3 
N155 241-U Tank Farm 47 1.16E-2 -7 .62E-4 !.59E-3 + 4.23E-3 
Nl57 241-BY Tank Farm 51 5.15E-3 -7.18E-4 1.17E-3 + 2.34E-3 
Nl58 241-AX Tank Farm 34 6.70E-3 -5.74E-4 1.50E-3 + 3.46E-3 
Nl59 B Plant 49 7.01E-3 -8.97E-4 1.05E-3 + 2.80E-3 
Nl61 T Plant . 22 5.68E-3 -1.16E-3 8.55E-4 + 3.13E-3 
Nl65 216-Z-19 Ditch 42 l.!OE-2 -l.OOE-3 1.66E-3 + 4.35E-3 
Nl68 U Plant 41 4.50E-3 -1.12E-3 9.43E-4 + 3.03E-3 
Nl77 Laundry 21 4.82E-3 -l.OOE-3 9.37E-4 + 3.20E-3 
N950 QA Blank 46 5.74E-3 -1.40E-3 3.70E-4 + 2.97E-3 
N956 241-S, SX Tank Farm 18 3.33E-3 -6.70E-4 8.65E-4 + 2.45E-3 
N957 8-C Cribs 1 17 6.76E-3 -2.50E-3 2.09E-3 + 4.08E-3 
N960 Juxtaposed to Nl55 22 l.l!E-2 -1. 70E-3 2.04E-3 + 6.40E-3 
N961 Yakima Barricade 50 1.40E-2 -1.20E-3 1.02E-3 + 4.27E-3 
N962 SE corner W-48 33 8.72E-3 -1.06E-3 1.28E-3 + 3.26E-3 
N963 SE of Redox 47 4.75E-3 -1.18E-3 1.32E-3 + 2.63E-3 
N964 W of W-48 15 5.21E-3 -1. 21E-4 1.64E-3 ! 2.81E-3 
N965 NE corner 200 West 

Area 24 5.21E-3 -1.74E-3 1.25E-3 ! 2.74E-3 
N966 S of Main Gate 

200 West Area 18 3.61E-3 -1.20E-3 1.42E-3 + 2.57E-3 
N967 N of BY/BX Tank Farm 38 9.14E-2 -1.32E-3 3.47E-3 ! 2.95E-2 
N968 W gate of 200 East 

Area 15 3.91E-3 -6.68E-4 1.58E-3 + 3.04E-3 
N969 SW of PUREX 23 8.77E-3 -6.19E-4 1.35E-3 + 4.22E-3 
N970 NW of PUREX 16 1. 77E-3 3.09E-5 8.11E-4 + 1.04E-3 
N971 SE of PUREX 21 3.59E-3 -1.95E-3 5.21E-4 + 3.05E-3 
N972 NE of C Tank Farm 17 1.10E-2 -1.40E-3 1.87E-3 + 5.94E-3 
H973 E of B Tank Farm 6 8.57E-3 -1.45E-3 1.08E-3 + 7.53E-3 
H975 E of Z Plant 26 3.09E-3 -1.45E-3 7.53E-4 + 2.64E-3 
N976 2El7, 241-C Tank Farm 14 3.61E-3 -3.99E-4 l.03E-3 + 2.40E-3 
N977 2E30 5 1. 50E-3 -8.98E-4 4.83E-4 + 2.33E-3 
N978 2E35 13 2.68E-2 4.08E-5 2.91E-3 + 1.45E-2 
N979 2E36 14 4.66E-3 3.40E-5 1.35E-3 + 2.87E-3 

Hanford perimeter* 9.0E-4 ! 7.0E-5 

*Price et al., 1984. 
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TABLE 1. Air Sample Results for 1983. (Sheet 2 of 2) 

Map Site 
Number Weekly 

location of Weekly 
samples maximum m1n1mum Average :!;25 

Gross Beta Concentration [pC1/m3 (x lOE-12 = uC1/ml)] 

N116 8-C Cribs N 33 7.B5E-2 -l.B7E-2 2.81E-2 + 5.06E-2 
Nl53 241-TX Tank Farm 21 3.04E-1 2.12E-2 1.21E-l + 1.2BE-1 
N155 241-U Tank Farm 47 1.43E-1 -1.61E-2 3.0BE-2 + 5.66E-2 
N157 241-BY Tank Farm 51 4.15E-l 2. 77E-3 5.92E-2 + 1.27E-1 
N15B 241-AX Tank Farm 34 LOBE-l -B.B7E-3 3.5BE-2 + 5.45E-2 
N159 B Plant 49 1. 73E-l -2.B9E-3 3.75E-2 + 6.79E-2 
N161 PURE X 22 l.04E-1 -6.40E-3 2.90E-2 + 5.32E-2 
Nl65 216-Z-19 Ditch 42 1.17E-1 -1.21E-2 2.96E-2 + 4.67E-2 
Nl6B U Plant 41 9.92E-2 -B.l3E-3 3.07E-2 + 4.96E-2 
N177 Laundry 21 9.63E-2 B.64E-3 3.74E-2 + 3.9BE-2 
N950 QA Blank 46 4.92E-2 -3.52E-2 3.03E-3 + 3.51E-2 
N956 241-S, SX Tank Farm lB 9.7BE-2 -1.41E-2 3.2BE-2 + 4.7BE-2 
N957 B-C Cribs 1 17 1.39E-1 4.28E-3 4."90E-2 + 6.43E-2 
N960 Juxtaposed to Nl55 22 l.llE-1 9.B5E-3 4.39E-2 + 5.1BE-2 
N961 Yakima Barricade 50 l.07E-l -I. 93E-2 2.7BE-2 + 4.72E-2 
N962 SE corner W-48 33 B.l4E-2 -1. 71E-2 2.90E-2 + 4.17E-2 
N963 SE of Redox 47 l.03E-l -1.53E-2 2.67E-2 + 3.94E-2 
N964 W of W-48 15 6.90E-2 1. 69E-2 3.61E-2 ~ 3.24E-2 
N965 NE corner 200 West 

Area 24 1. SBE+O -1.43E-2 9.B1E-2 :!: 6.37E-1 
N966 SE of Main Gate 

200 West Area 1B 6.32E-2 1.55E-2 3.40E-2 + 2.69E-2 
N967 N of BY/BX Tank Farm 3B B.B2E-1 -9 .llE-3 S.llE-2 ~ 2.79E-1 
N96B W gate of 200 East 

Area 15 B.32E-2 B.B7E-3 3.42E-2 + 3.59E-2 
N969 SW of PUREX 23 7.65E-2 -1.50E-2 1.79E-2 + 4.53E-2 
N970 NW of PUREX 16 1.27E-1 3.34E-3 2.53E-2 + 5.91E-2 
N971 SE of PUREX 21 7.12E-2 -2.42E-2 l.02E-2 + 4.49E-2 
N972 HE of C Tank Farm 17 9.69E-2 -l.JSE-2 2.19E-2 + 5.B6E-2 
N973 E of 8 Tank Farm 6 B.95E-2 -1.06E-2 2.95E-2 + B.09E-2 
N975 E of Z Plant 26 1.14E-1 -2.09E-2 2.54E-2 + 6.21E-2 
N976 2E17, 241-C Tank Farm 14 9.71E-2 -1.71E-2 3.36E-2 + 6.42E-2 
N977 2E30 5 4.12E-2 1.32E-2 2.56E-2 + 2.33E-2 
N97B 2E35 13 8.40E-2 -1.05[-2 2.1BE-2 + 5.59E-2 
N979 2E36 14 5.51E-2 -6.10E-3 2.0BE-2 + 3.94E-2 

Hanford perimeter* 2.0E-2 ! l.OE-3 

*Price et al., l9B4. 
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TABLE 2. Summary of 1983 Ambient Air S~ple Data: Quarterly Composite 
Analysis, in pCi/m (x E-12 = ~Ci/ml). 

90s, ll7Cs ,.. I Quarters 
location ~ite sampled Qu~rter Quarter Aflnual Quu~er I Quarter Annua 1 Quarter 

II'I.UimUIII minii!IIJII avenge -1-25 mu.1murn minimum average +25 m.uimut~~ 

!o!U6 B·C Cribs N 1,2,3 2.4£·3 Z.OE-4 l.OE-3 ~ 2:.4E-3 5.4[-4 -J.lE-5 1.9£-4 + 6.1E-4 l.OE-4 
11153 241· Tx Tank Fan11 1,2:,4 7 .SE-J J.JE-3 5.4E-3 + 4.1E-J S.ZE-2 8. 7E-J 2.9£-2 + 4.3£-2 l.BE-4 
~155 241-U Tan~ Farm 1,2,3,4 i 4.lE-4 I l.&f-4 3.1E-4 + 2.2£-4 z.sE-3 4.BE-4 l.JE-3 + Z.OE-3 5.9[-5 
Nl57 241-BY Tank Far.11 1,2,3,4 l.lE-J 4.4E-4 6.8E·4 + 5.7E-4 2.3E-2 6.0[-J l.6E-2-;: 1.4E-2 4.5[-5 
Nl58 241-AX Tn1~ Farm I 1,3,4 1 l.lE-3 1 2.9E-4 6.3E-4 + 8.4E-4 1.'2E·2 1.9[-3 5.7E-3 + l.OE-2 8.8[-5 
~159 B Plant 

I 
1,2,3,4 ! 6.3t0:.41 l.JE-4 3.5[-4 + 4.3<>4 9.2~-3 l.SE-31 5.1E-3 + 6.7E-3 8.0E-5 

Nl61 T Pl~nt :.1.3 I 5.0E -4 2.2E-4 J.iE-4 + 2.8E-4 7 .4E-4 6.4E-4 6.8E-4 + l.1E-4 j l.lE-4 
Nl55 216-2-19 OH~h 1,2,3,4 1.2E-3 3.9E-5 4.4E-4 + 1.1E-3 3.4[-3 -7 .JE-4 1.0£-3 + 3.5[-3 l.Sf.:-4 
!'1!58 Ll Phnt 

i:~' 3 '
4 

I 
.S.SE-4 ,;_}[-~ 2-8E-4 + S.RE-4 l.RE-3 -3.0E-3 2.1E-4 + 4.4E-3 7 .9E-5 I 

11177 Laundry I 3.1[-4 2:6E-4 I 2.8£-4 + 7.1E-S l.lE-3 9.2E-41l.OE-3 + 3.1E-4 l.OE-4 l 
N950 QA Blank t,2,3,4 I 3.2E-4 B.OE-5 1.7E-4 + 2.2E-4 3.1[-4 ·3.0E-4 -1.2E-4 _! 5.7£·4 7.3£-5 
N951 QA Blank 

I 
1,2,3,4 I 4.9[-4 -l.lE-5 1.5£-4 + 4.6E-4 3.6E-4 -1.6£-4 8.3E-5 + 4.2E-4 l.lE-4 I 

N.955 241-5, SX Tank Far.11 1,1 2.7£-4 1.3£-4 <".OE-4!: 2.1£-4 2.6£·3 2.6E-4 l.4E-3 + 3.3E-3 2.4£-51 N957 8-t tri b$ 1 1,<: I (.2£-3 7 .2E-5 l.lE-3 + J.OE-3 5.9[-4 -4.7£-4 6.2£-5 + l.SE-3 1.2£-4 
N960 Replic~te by $ite Nl55 1,1 3.1£-4 2.7E-4 Z.9E-4 + 6.4£-5 3.3£-3 2.1E-3 2.7E·3 + l.7E-3 7 .6E-5 
N96l Y~kima B~rricade 1,2,3,4 i 3.3£-03• 2.2£-4 1.4£-3 + 2.9E-3 S.SE-4 -1.1E-4 2.0£-4 + 7.2£-4 2.4E-S 
N962 SE corne:r 01-48 l ,2.3 5.7E-4 3.6[-4 4. 7£-4 + 2.1E-4 2.0£-3 2.3£-4 l.lE-3 + l.BE-3 l.BE-4 
N963 SE of ~edox t:~ ,3,4 I S.SE"-4 1.2£-4 2.9E-4 + 3.7£-4 l. 7E-3 2.0[-4 8.9E-4 + 1.4E-3 I 4.1£-5 
N964 w of W-4il 4.5£-4 2.6£-4 3.5E·4! 2.7£-4 1.2€:-3 3.8[-4 7.8E-4!: l.lE-3 4.9£-5 
N965 NE corner 200 West 

Area 1,2,3 l.SE-3 l.SE-4 7.2E-4 _: 1.4£-3 l.OE-2 4.1E-4 3.8£-3 _! 1.1£-2 6.BE-S 
N966 S of Main Gate I 

200 West Area 1.1 5.6E-4 -6.8£-5 2.4£-4 + 8.aE-4 1.4£-3 J.JE-4 8.4[·4 + l.SE-J 4.0E-S 
NS67 N of BY/BX Tank Farm 1,2,3,4 5.8£-3 2.4E-4 1.8£-3! 5.4£-3 4.9[-3 l.lE-3 2.6[-3 _! 3.3E·3 3.6£-5 
N968 W gne of 200 East 

Area 1,1 6.9£-4 2. 9£-5 3.6E·4 + 9.4£-4 L4E-3 -8. 7E-4 2.7£-4 + 3.2E-3 l.OE-4 
N969 SW of PUREX 2,3,4 5.0[-4 7. JE-5 3.4[-4 + 4.7E-4 1.4£-3 6.8£-4 1.1£-3 + 7.9E-4 l.SE-4 
N970 ~ of PUR[X 2,3,4 l.OE-3 2.7[-4 5.2E-4 + 8.3[-4 2.2£-3 2.0[-4 1,2[-3 + 2.0£-3 3.2E·4 
N971 SE of PUREX 2,3,4 1.6£-3 1 1. 7[-4 l.lE-3 + 1.6£-3 Z.OE-4 O.OE+o 6.6E·S + 2.3E-4 2.5£-4 
N972 NE of t Tan~ Fa!"lll 2, 3,4 1.2£-3 2. lE:-4 7.2E-4! l.OE-3 9. 9£-4 O.OE+O 1 4.0E-4! l.OE-3 3.1£-4 
frl913 E of B Tank Farm 1,3 2.3£-3 3.3£-4 1.3E·3 f 2.8E-3 5.8£-J 1.6E-31 3.7E-3 • 5.9£-3 3.1E-4 
11975 E of l Plant 2,3,4 B.9E-4 4.3E-4 5.9£-4 _! 5.1E-4 4.0£-4 3.9£-4 4.0E-4 + 1.2£-5 3.0£-4 
N976 2£17, 241-t hnk Fan~~ 1,2,3,4 6.3[-4 2.2£-4 3.8£-4 + 3.8E-4 l.lE-3 t.0£-4 7.1£-4 + B.8E-4 l.SE-4 
N977 2[30 1,4 2.8E-4 1.8£-4 2.3£-4 + 1.5E-4 1.1£-3 -1.6£-3 -2,7[-4 _! J.BE-3 4.4£-6 
N978 2E35 1,3,4 6.3£-4 7.3£-5 2. 7£-4 _! 6.2E-4 2.BE-J a.aE-5 I 1.2£·3 + 2.9E-l 3.8E-5 
M979 2[36 3,4 5.9E·5 -1.2£-4 ·3,2£-5 + 2.6E-4 9.9[-4 -l.BE-4 4.1E-4 + 1.6£-3 2.9E-6 
N980 1EA 1 3.6[-4 3.5£-4 3.6£-4 + 3.5£-4 -2.7E-4 ·2.7E-4: -2,7E-4 + 8.6E-4 l.JE-4 

Distant station$1 -- -- <!I<. -- -- I <"DL --
Perlrwehr station$b --

I 
-- 3.0[·4 .! 2.0£-4 -- --

! 
7 .OE-4.! 5.0£-4 --

Table II concentration 
9Uidesc -- -- 3.0£+1 -- -- S.OE+2 --

NOTE: OL • Analytical detection l111it. 

aoistant locations include Moses Lake, Washtucna, Willa Walh, JllcMary o.-, and Sunnyslda. 

bperill'leter locations include Benton City, Vernita Bridge, Yakima Barricade, Ot~llo, Connell, Richland, Puco, Prosser 
Barricade, Berg Ranch, Byers L•nding an<l the llOO Area. 

COQE, 1981. 

2l9,40pu 

Quarter Annual Quarter 
minlmu11 average +25 muimum 

4.5[-6 3.9£-5 :_ l.lE-4 S.OE-5 
Z.lE-5 l.OE-4!. l.&E-4 7.9£-5 
9.4[-6 2.9E-5 + 4.6£-5 2.7E-4 
2.9[-6 2.4E-5 _! 4.2E-5 J.OE-5 
l.OE-5 4.2E-5 + 8.2E-5 2.4[-5 
4.7E-6 3.0E-5 + 7 .OE-5 4.0[-5 
1.3E-5 5.7E-5,! 9.5E-5 9.7[-5 
3.8[-5 9.7E-5.! l.ZE-4 2.2E-5 
4.1[-6 J.OE-5 + 6.8E-5 l.ZE-4 
5.1H ' B.lE-5 <-: 5.4H I 6.2E-5 
L4E-5 3.1E-5 + 7.0E-5 5.4E-5 
O.OE+O 5.1£-5,! 1.2£-4 4.7£-5 
2.1[-5 2.2£-5.! 3.4£-6 4.5[-5 
2.6[-5 7.4£·5 + 1.3£-4 9.3£-4 
4.5E-5 6.0£-5!: 4.4E·51 2.2£-4 
2.8£-6 l.lE-5 + 1.9£-5 5.6£-5 
3.5E-6 7.6£-5 '-: UE-41 3. 7£-5 
6.4[-6 2.4E-5 + 3.5£-5 J.OE-5 
J.JE-5 4.lE-5 ~ 2.2£-5 9.9£-5 

l.OE-4 I 7.7£-6 3.9E-5.! 6.1€-5 

2.5£-S 3.3E·5.! 2.1£-5 6.1£-5 
2.0[-6 1.7E-5!. 3.4£-5 6.0[-5 

2.9[-5 6.5£-5 + l.OE-4 6.5£-5 
6.4[-6 s.sE-s:! 1.6£-4 7. SE-5 
5.6£-5 1.1£-4.! 3.5E-4 B.lE-4 
1.6[-5 9.8E-5 + 2. 7E-4 9.5E-5 
3. 9E-5 l.IE-4 + 3.4£-4 5. 2E-4 
4.8£-5 l.BE-4 + 3.8£-4 2.9E-4 
l.4E-5 l.JE-4 + 3.1E-4 3.5E-4 
3.9£-6 4.3[-5 + 1.4£-4 3.6[-5 
O.OE+o 2.2£-6!: 6.2£-6 3.0E-5 
1. 4E·6 1.4E-5 + 4.2£-5 1.4£-4 
3.5[-7 1.6£-6 + 3.5£-6 9.3£-6 
1. 3E-4 l.JE-4 _! 6.6E-5 3. 5[-6 

-- ~:~t~ ! ~:~t~ ---- --
-- 6.0£-2 --

-- ~---

U[total) 

Quarter Annua 1 
mlniml.l'll average +2:5 

5.4[-6 2.2£-5 + 4.9[-5 
6.6(-6 3.JE-s + a.oE-s 
8.9[-6 8.7E-5 + 2.4E-4 
1.4E-6 1.2E-5 + 2.5E-5 
1.4E-5 2.0E-5 + 1.1E-5 
8.9E-5 2.4[-5 + 3.1£-5 
5. 7E-6 3.6[-5 + l.lE-4 
6.2E-5 1.4E·5 + l.7E-5 
l.6E-5 6.4E-5 + 9.8[-5 
8.0[-7 J.tE-5 + 8.7E-5 

-9.4£-8 1.7£-5 + 5.0E-5 
1.8E-6 l.SE-5 + 4.3£-S 
6.0E-6 2.5£-5-; 5.5£-5 
5.4[-6 4. 7E-4 + 1. 3€-3 
7. 7E-5 LSE-4-; 2.0£·4 
7 .4E-6 2.2E-5 + 4.5£-5 
4.9[-6 2.0£-5 + 3.2E-5 
1.4£-6 L6E-5 + 3.0£·5 
7.3[-6 5.3E-5!: l.JE-4 

3. 7£-5 4.8£-5.! l.OE-4 

1.0£-5 3.1)£-5 + 7.2E-5 
6.1£-6 2.1E·5 _! 5.2£-5 

9.6£-6 3.7[·5 + 7.8E·5 
5.7£-6 3.4[·5 .. 7.3[-5 
1. 7E-5 2.8[-4 + 9.2[-4 
9.0[-6 3.8£-5 + 9.8£-5 
l.2E-5 2.1£-4 + 5.5£·4 
2.0E·5 1.6E-4 + 3.8E-4 
4.3E-5 l.SE-4 + 3.4[-4 
5.1£·6 1.7E-5 + 2.9£-5 
9.2[-6 2.0E-5 + J.OE-5 
1.0£-5 5.5£-5 + l.SE-4 
1.3£-6 5.3E-6 + l.lE-5 
3.5E-6 3.5E-6-; 1.2£-6 

-- <!I<. 
-- 6.0E-5 .! 3.0E-5 

-- J.OE-00 
-
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RHO-HS-SR-83-13 P 

Strontium-90 Levels 

As in 1982, the maximum annual average 90sr concentration was observed 
at the 241-TX Tank Farm (Conklin et al., 1983). The average concentration 
at this location was approximately 13 times the average concentration at 
Hanford Site perimeter stations, but only 0.02% of Table II Concentration 
Guidelines. The average 90sr concentrations at the remaining sample 
locations were equal to or slightly higher than the Hanford Site perimeter 
values. These concentrations are attributed to a combination of activities 
within the tank farms, other 200 Area operations, and from resuspension of 
low-level contamination in the surface soil. 

Cesium-137 Levels 

The maximum annual average 137cs concentration observed was also 
measured at the 241-TX Tank Farm sampling station. The average 137cs 
concentration at that station was approximately 18 times greater than the 
average Hanford Site perimeter station concentration, but only 0.06% of the 
Table II Concentration Guidelines. Tank farm operations and elevated 
concentrations of 137cs in the nearby soil are believed to be the majgr 
contributors of airborne radionuclides at this station. The annual l37cs 
concentrations at the rema1n1ng stations were equal to or slightly higher 
than the Hanford Site perimeter values. 

Plutonium-239,240 Levels 

The 239,240pu annual average air concentrations at all stations were 
not significantly different than the Hanford perimeter values. The highest 
concentration (east of 241-B tank farm) was only 5 times the average 
perimeter concentration, but only 0.001% of Table II Concentration 
Guidelines. 

Uranium Levels 

Air concentration levels of uranium at all 200 Area ambient air 
sampling locations were less than 0.05% of Table II Guidelines in 1983. 

12 



RHO-HS-SR-83-13 P 

ROUTINE SOIL, VEGETATION, AND FECAL SAMPLING 

SUMMARY 

Surface soil, vegetation, and animal fecal samples are collected 
annually from 81 grid sampling sites to assess the overall impact of 
Rockwell operations on the Separations Area biota. Analytical results are 
compared with background, which is derived from perimeter data collected by 
the PNL environmental surveillance program {Price et al., 1984). Though 
soil radionuclide concentrations in many instances exceeded background 
levels, all sample results were below Rockwell internal surface soil contam­
ination standards (Boothe! 1979). The principal radionuclides observed in 
the 200 Areas were 90sr, 37cs, and 239,240Pu. 

200 AREAS GRID SAMPLING SYSTEM 

A grid system of 81 sample sites {40 in and near 200 East Area and 
41 in and near 200 West Area) monitors the Separations Area environment 
{Fig. 7, 8, and 9). Thermoluminescent dosimeters {TLDs) are also located at 
each site and are discussed in the External Radiation section of this 
report. No grid sample site is located within a radiologically controlled 
area. 

Soil 

During the early summer of 1983, surface soil samples were collected 
from the Separations Area grid sampling system. Each ~ample represented a 
composite of five plugs of soil collected from a 100m area located at each 
grid site. Each plug was 2.5 em in depth by 10 em in diameter. 
Radionuclide analysis included gamma energy analysis {GEA), 90sr, and 
plutonium isotopic measurements. Data are shown in Table 3 and 4. 

In 1979, Rockwell established "derived" surface soil-contamination 
standards that are based on DOE Table II Concentration Guidelines for air 
and soil-particle resuspension model estimates for the 200 Areas (Boothe, 
1979). These standards represent permissible radionuclide concentrations in 
the soil above wh1ch radiological controls (e.g., posting) are required. 
These standards are intended for use only within the Separations Area. No 
samples from the 200 Areas grid sites approached these standards in 1983 • 

. The predominant radionuclides found in the soil samples were naturally 
occurring 40K, 224Ra and 226Ra, and manmade l37cs, 90sr, and 239,240Pu. 
Mean concentrations of the artificially produced radionuclides that exceeded 
soil background levels at the grid sites are illustrated on Figures 10 
through 15. Elevated radionuclide concentrations were observed primarily at 
sites downwind of, or adjacent to processing facilities, tank farms, waste 
disposal sites, or historical release sites. (See Fig. 16 and 17 for annual 
wind distribution for the 200 Areas). 

13 
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FIGURE 7. The 200 East Area Grid Sampling Sites. 
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RHO-HS-SR-83-13 P 

TABLE 3. Radionuclide Concentrations 
200 East Area Grid Sites (pCi/g). 

in Soil Samples 
(Sheet 1 of 2) 

at 

'" ""' '"· location 

'"' 0.048+0.036 
2£1• 0.048!0.035 

'" 2U 

'" "' 
0.053!().044 

'" 2£7 

'" '" 2El0 
2Ell 
2El2 
2El3 

0.047!(1.035 

2El4 
2ft 51 0,051!(1.028 
2£151 
2El6 

'"' 2El8 0.042+0.032 
ZEU 0.039i0.036 
2E20 0.07oio.034 

"" "" 
0.04@).041 

2E231 
2E23• O.Ol&t0.029 0.048!(1.045 
2E241 0.05@.029 
2E241 
2E25 0.035!(1.034 
2E26 0.038.!(1.034 
2E27 
2E28• 0.042.!(1.041 
2E281 0.042!(1.032 
2E291 0.042.:!_0.035 
2El91 

'""" """' 2E3l 
2E32 
2EJl 

"" 0.040!(1.022 
2El51 
2EJ51 
2E36• 
2E361 , ... 
"" 2E81 , ... 0.039!(1.032 

'"' 2ECl 
2EOI 

"'' 
0.041!().035 

Mu.l- 0.070 0,053 
!otln1nua 0.038 0.035 
Average 0.046 0.042 
Per111-
eterC 

aaepllcate u~nples collected. 
btto san~ple collected. 
CPrice et al., 1984. 

"'• 65Ln 

0.052,!,0.043 

0.053!(1.039 
0.128!_0.090 

0.043+0.040 
0.046i0.039 
0.061!0.037 

o.060!fi.OJJ 
0.094!(1.073 
0.093,!(1.060 

0.068!(1.054 0.099!(1.072 

0,074!(1.063 

0.045!(1.044 

0.085,!(1.045 

0.099!(1.070 

0.044,!0.036 

0.058+0.047 
0.070!0-064 

0.09].:!.0.068 

0.085 0.128 
0.043 0.058 
0.056 0.090 

89Sr '"' 95Nb 95zr 

0.084!fl.074 
0.099+0.091 0.098+0.031 0.065!_{1.038 
o.zti+o.o6J 0.047iO.Ol7 
0.793+0.178 0.324+0.051 
0,371+0.111 0.351i"O.OJ8 0.07lt0.053 
0.094i0.063 0.1211+"0.023 0.078!0.069 
0.189+"0.050 0.123+"0.016 
0.632"+o.l03 0.286+"0.031 
o.t!ilO+O.osc o.o7di"o.ot6 0.118,!0.049 
0.228+<1.141 o.sai+o.oss 
0.375*0.111 O.J24+G.Ol8 
1.05®1.252 1.916+0.092 

2.5Jo+il.l28 0.048!fl.033 
0.569"+o.047 O.lOJ!i).052 
o.soi+o.o64 
0.548+"0.063 
1.~.070 
2.670*0.145 

15. goo+(), 984 
1.060+0.091 
0.565+<1.059 
0.721+0.064 
o.515+o.O&J 
0.6B7'io.069 0.07lt0.037 
0.622+"0.072 0.056!0.037 
G.9Sl+o.085 
1.880+0.132 
1.356+0.115 0.122!(1.065 
o.n5+o.oso 
0.79l'io.090 0.057-t0.039 
0.461+0.052 0,069!_0.040 
0.734'i0.077 
0.662+<1.076 
0.579+0.068 
0.474,!o.054 0.027.!(1.022 0.069!(1.056 

0.436.!(1.048 0.072!().066 
0.984+0.089 0.044,!0.034 
0.3lo'io.052 
Lo5o+o.oeJ 
o.sos+o.os3 
0.537io.058 
0.434'io.045 
0.444'io.045 
0.323"+0.046 
0.416+0.043 
0.306t'o.041 
0.348"+o.043 
0.614+G.058 
0.983t'o.08J 
0.65Q+o.065 0.060!(1.036 
0.641!0.060 

0,150 15.900 0.188 0,122 
0.094 0.047 0.027 0.069 
0.385 0.99 ..... ..... 

1.03 -t0.58 

17 

106Ru 

0.556!(1.292 

0.381!().281 

0.365,!0.300 

0.288,!0.260 

0.556 
0.288 
0.398 



RHO-HS-SR-83-13 P 

TABLE 3. Radionuclide Concentrations 
200 East Area Grid Sites (pCi/g). 

in Soil Samples at 
(Sheet 2 of 2) 

,,, 
ll4cs ll7Cs 

location 

zu• 1.720+0.H6 

'"' 0.067+0.048 1. no+o.wa 
2E2 0.076'+0.036 0.157"+0.042 

'" 0.084+"o.049 ll.Sooi0.308 

'" 0.051!0.050 2. 92GO.l61 

'" 1.670"+0.114 

"' 0.726'+0.078 

'" 1.686+0.125 

'" 0.051!.().047 0.171+0.043 

"' a.z60+o.zss 
2El0 3.14D+O.l60 
2Ell 0.176+0.072 22.30CI+0.591 
2£12 0.117i0.039 29.600+0.274 
2El3 0.08®1.035 0.35ii"0.05l 
2[14 0.064!,{1.039 1.46otb.l01 
2£151 1. 36ll+o. 094 
2El51 1.3to+o.oaa 
2[16 0.081.!_{).039 2.390i"o.l29 
2E17 1.2CIO+o.098 
2E18 0.066.!_{).034 8.17oio.Z31 
2[19 1. 74G+o.122 
2[20 0.677+0.078 
2E2l 0.846+0.085 
2E22 2.11o+o.122 
2[2]1 0.062!0-046 5.5soio.215 
2[2]1 4.21Q!o.182 
2E241 0.058+0.038 4.900+0.180 
2£241 0.055!0.040 5.4soio.195 

"" 0.591io.07l 
2E26 0.686+0.077 
2[27 0.050!0.045 0.27i+o.053 
2£281 0.427+<1.064 
2£281 0.053!_0.042 0.356+0.056 

""' 0.388'+o.OS4 
2£291 

""" 
0.096.!_{).035 0.370!0.051 

2E30b 
2£31 0.055+0.044 0.348+0.058 
2£32 0.058!0.046 0.831+0.088 

'"' 
o.oso+o.oJO 

"" 0.085.:!:(1.045 0.74i'+o.076 
2E351 0.580!0.068 
Zf.JSI 0.878+0.082 
2£361 o.5ot+o.06z 

""' O.OM!fl.043 0.568+0.066 , .... 0.456+0.064 ..... 0.346+0.057 .... 0.085+0.031 0.423+0.061 

"'' 0.11~+0.062 0.435+D.073 
m• 1.96oio.125 
2ECI 0.062+0.046 2.72o+o.t51 
2£01 0.104+0.046 l.Sao!O.l22 .... 0.097!0.034 1.650.!0.119 

Mul_. 0.176 29.600 
Mini- 0.050 0.050 
Avera~ 0.079 2.825 
Pert•-
eterc 0.85 !_0.56 

1Aep1tc1te uraples collected. 

btio sampl1 collected. 

CPrlce et 11., 1984. 

141Ce 

0.130,!0.017 

0.085!{1.084 

0.148+0.083 
O.l36!Q.085 

0.085!_0.077 

0.074!{1.069 

0.075!_0.051 

0.148 
0.074 
0.105 

144ce 152Eu 154Eu lSS[u 238Pu 

~:~!:;:~~= 0.441.!_0.164 0.01030'+'0.00400 
0.002il8+"0,00155 

0.322+0.141 O.Ol66oi0.00717 
O.Z9J!.O.l80 0.00359+'0.00170 

O.l45!0.1l!il 0.00458:£0.00304 
0.157!1J.l07 

0.00194+0.00171 
0.01~.00598 
0.00922"+<1.00348 

0.756!().592 0.452+0.233 0.157!().157 o.oto4o+o.oo39a 
o.z60+o.l4J O.Ul!(l.111 0.00243!0.00108 
0.238+0.109 
o.2ot®.U7 0.00109!;0.00074 
0.216.!_{).099 

0.257!0.210 0.130!0.091 
0.00078!0.00045 

0.339!0.269 0.194+0.104 
0.20@.162 

0.246!0.120 0.120!,0.102 l!:l:i 0.239!_0.237 0.293+0.155 
0.323i0.141 

0.426!0.301 0.217!0.112 

0.229+0.144 
0.192!0.146 

0.00114!(1.00064 

0.236!,0.155 

0.219.!.(1.184 0.000411.!0.00036 

0.257.:!:(1.250 
0.00041!(1.00037 

0.00034.:!:(1.00026 
0.302,!(1.177 

0.182!0.124 
0.249;!0.111 

O.J00!0.221 0.227!,0.129 
0.132!(1.111 0.00061!(1.00057 

~:=~:::~~ 
0.756 0.452 0.227 0.191 0.01940 
0.219 0.192 0.120 0.130 0.00034 
0.356 0.211 0.172 0.150 0.00438 

18 

239Pu 

0.023+0.008 
0.018'+0.005 
o.ool+o.ooz 
0.051+"0.011 
O.OlliO.OOJ 
o.oo6+o.ooJ 
0.024io.OOB 
o.oo7+o.004 
o.004+o.ooz 
o.ou+o.oos 
0.006+0.003 
0.054i0.009 
0,064+0.005 
0.021+0.006 
0.016+"0.003 

g:~~~:~~ 
o.o5l@.oo4 

0.013+0.004 
o.ozb+O.ool 
0.041+0.004 
0.03o+o.004 
0.730io.042 
0.094+<1.015 
0.105+0.016 
0.02o!<J.005 
0.035+0.003 
0.013+0.004 
0.014+0,003 
o.ooliO.oot 
o.ooa+o.oo2 
0.006+0.001 
o.oo9+o.oo2 
0.008!0.001 

0.005+0.002 
o.o12io.oo2 
o.ooz+o.oot 
o.ou+o.oo2 

~:~~m:~i 
O.Ol4io.003 
o.ou+o.ooo 
0,007+0.002 
0,004+o.oot 
o.o2i+O.OOJ 
0,062+0.005 
o.o1t+o.oo2 
0.022!0.004 
0.032+0.005 
0.023!0.004 

0.730 
o.ooz 
0.043 

0.019.!.(1.008 
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TABLE 4. Radionuclide Concentrations 
Area Grid Sites (pCi/g). 

in Soil Samples at 200 West 
(Sheet 1 of 2) 

Map 54Mn SBco 60Co &Szn 89Sr 90Sr 95Nb 95zr location 

2W1 
2W2 
2W3ll 0.038~.037 
zwJa 
2W4 
zws• 
zws• 
2W6• 
2W61 
2W7 0.050,!_0.049 
2WB 0.040+0.035 
2W9 0.059!<J.033 
2W10 
2W11 0.064.:!_0.039 
2W12 0.039:!:0.037 
2W13 
2Wl4 
2W15 
2Wl6 
2Wl7 0.046~.031 
2W1B 
2W19 0.071<0.055 
2W20 0.043_:!:0.042 0.061!<J.OS9 
zwzta 
zwzta 
2W2Z 
ZWZJA 
ZWZJa 
ZWZ41 
2W24l 
2W25 
2W26 
2W27 
2W2B 

0.072~.045 

zwzga 
zwzga 
2W30 
2W31 0.043+0.037 
2W32 0.043+0.024 
2W33 -
2W34 
2W35 0.093_!().045 
2WAI 
ZWA• 
zwoa 
2WB' 
zwc• 

0.038!().030 

zwc• 
2WO 
2WE 
2WF 

Maximum 0.059 0.093 
Mintraum 0.038 0.050 
Average 0.043 0.068 
Pertmeterb 

aRepHcate samples collected. 
bpr1ce et al., 1984. 

0.063~.045 

0.085!0.037 

~:g~:~;~ 
0.080!0.033 

0.133!:,0.040 

0.037..:!.0.035 

0.054_:t0.041 

0.133 
0.037 
0.074 

0.535<0.053 
1.190+0.083 
0.327+0.041 
0.459"+0.049 
0.533!<J.051 
0.459+0.049 

0.081~.054 

0.45o+G.049 
o.m+o.042 0.072<0.042 
0.408+'0.063 - 0.095,!().076 
0.378+o.059 
1.040+o.070 
1.14o+o.079 
0.534+o.062 
0.35i+CJ.053 0.129!:_0.076 
o. 515+0. 068 0.087+0.076 

~:llm:g~~ o.093!<J.043 

O.llZ~.074 0.62B+cl.073 
0. 629+o. 066 
0.213+cl.053 

0.073~.062 o.on+o.oJt 0.118<0.059 
o.992+o.oa9 0.069+0.065 
0.355'+0.058 -
o.374+o.oso 
0.669+'0.072 

0.109,!0.086 0. 907+o. 080 
2.52o+0.130 
1.33o+o.oas 0.143~.097 
0.659+o.066 
2.ooo+o.161 
o. m+o.oso 
1.11o+o.oa3 
1.63o+o.070 
0.82@1.052 
2.680+0.093 
0.862+0.053 

0.177~.099 o.m+o.047 0.187!0.104 
o.m+o.06s 

0.107!().063 0.662"+o.051 
o. 799+o.055 
1.84o+o.lll 
0.547!<J.04S 
0.507:!:.().053 0.173,!0.165 
0.150<0.020 
o.oaa+o.o21 
0.16o+o.025 
o. 36l+o. 038 O.Z11~.121 
0.34tl+o.040 
0.299i'0.043 
o.ao!l+o.oas 
0.352!<J.034 

0.177 -- 2.680 0.187 O.Zll 
0.073 -- 0.077 0.069 0.095 
0.116 -- 0.740 0.114 0.145 

1.03 !().58 
- ---·---

106Ru 

0.641~.276 

0.406~.372 

0.443~.316 

0.328~.303 

0.677,!0.315 

0.677 
0.328 
0.499 
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TABLE 4. Radionuclide Concentrations 
Area Grid Sites (pCi/g). 

in Soil Samples at 200 West 
(Sheet 2 of 2) 

Hap l34cs l37Cs location 

2W1 0.058+0.045 0.527+0.070 
2W2 0.076!0.049 6.95o+b.242 
2W3• 0.382"+o.059 
2W3il 0.562+'0.074 
2W4 1.141)+0.101 
zwsa 0.068!:.0.036 0.755+o.075 
zwsa 0.504+o.064 
2W61 o.m+o.o57 
2W6il 0. 36<8J. 056 
2W7 5.000<0.200 
2W8 36.30o+o.510 
2W9 0.050!0.045 5.31o+b.210 
2W10 1.300+o.I05 
2Wll 0.457+o.062 
2W12 1.430+o.107 
2Wl3 25. J()()+o. 448 
2Wl4 1.87o+O.lll 
2Wl5 0.074!:.0.044 o. 707"+o.075 
2Wl6 g:;~~:g~~ 2W17 0.053!:.0.040 
2Wl8 1.56o+o.108 
2Wl9 7.98o+o.260 
2W20 0.090!0.048 0.918"+o.089 
2W211 o. 708+o.076 
2W21& 1.ooo+o.093 
2W22 1.060+o.089 
2W231 56.60o+o.645 
2W2J& 0.059!0.048 33.1DO+o.489 
2W241 2.76o+o.136 
2W24& 0.088<0.037 4.490+o.l77 
2W25 0.053!0.038 o. 706"+o.074 
2W26 0.592"+o.069 
2W27 9.97o+b.254 
2W28 3. 850+o.163 
2W29& 2.12o+o.l35 
2W291 1.730"+o.ll9 
2W30 0.069<().049 1.24o+o.100 
2W31 0.487+o.063 
2W32 0.693"+o.076 
2W33 2.090+o.129 
2W34 1.890+o.ll5 
2W35 0.746+o.078 
2WA& 0.072<0.056 o.m+o.os2 
2WA• 0. 066!0. 039 1.04o+o.093 
2W8• 0.479+o.062 
2WB• 0.092<0.039 0.482"+o.065 
2WC• 0.076!0.037 0.445+o.060 
2WCI 0.285+o.050 
2WO 0.084!:.0.051 0.434"+o.066 
2WE 0.449+o.063 
2WF 0.442"+o.063 

MaxiiiLD 0.092 56.600 
Hini111.111 0.050 0.285 
Average 
Peri~aeterb 

0.070 4.532 
0.85!:.0.56 

&Replicate SIIIPles collected. 
bPr1ce et al •• 1984. 

141ce 

0.240+0.158 -

0.135<0.100 -

0.294<0.216 -

o. 349<(). 233 -

0.284<0.208 -

0.232<0.192 -

0.349 
0.135 
0.256 

144Ce 152Eu 154Eu 155Eu 238Pu 

0.00125+0.00094 
0.176<0.099 0.247+0.173 o.ooJZJ+o.oozn 
0.142"+o.122 - 0.00068+0.00061 - 0.00189+o.00149 

o.oom+o.00160 

0.147<0.130 
0.0042l:Bl.00244 

- 0.106+0.088 0.00202<0.00098 
0.190<0.145 - -
0.160!:0.148 0.00243<0.00218 

0.124<0.ll2 0.00295!0.00145 - 0.02280+0.00223 
0.00527+0.00127 

0.126<0.061 0.106+0.103 0.00245:!:0.00128 
0.304<0.212 - --

0.094+0.085 
0.00398!_0.00230 

0.094"+o.090 - 0.191:t().127 
0.182<0.147 0.00171+0.00073 
0.151!0.091 0,04260+"0.00645 

0.124+0.112 o.oono!_o.oo449 - 0.162+0.140 
0.180!0.173 -

0.02540>0.00651 
0.142<0.131 0.0158o+b.00690 
0.245+o.143 0.00278"+o.00227 
o.235+o.m 0.0031o+b.00234 
0.196"+o.141 o.00088+o.ooo83 
0.192!0.139 o.oom+o.ooo96 

0. 389!0. 364 0.0078o+o.OOZ47 
0.094!:.0.090 o.oo1oo+o.ooo11 

0. 271 !!l·l7l o.oom+o.oo141 
0.01040!:0.00230 

0.144_!0.105 0.00591!:.0.00209 

0.179!0.096 0.25300+0.02270 
0. 00895+o. 00320 

g:m.;:m O.OOll2!0.00047 

0.00115<0.00103 
0.265!:.0.125 0.00044"+o.00039 

0.157<0.067 0.00060!:0.00045 - O.ll3<0.095 
0.303<0.301 0.29g!!l.165 -

-

0.389 0.271 0.176 0.247 0.25300 
0.303 0.142 0.094 0.106 0.00044 
0.332 0.195 0.128 0.153 0.01368 

239Pu 

0.015+0.003 
0.917+0.045 
0.019+o.003 
0.046+o.007 
0.039+o.006 
0.16o+b.015 
0.035"+o.005 
0.026"+o.003 
o. Ol7+o. 003 
o.oza+o.oo7 
0.052+o.006 
1.87o+0.020 
0.241+0.008 
0.065+"0.007 
0.052"+o.Ol3 
0.142+0.014 
0.079+0.008 
0.129"+0.012 
0.013+0.004 
0.061+0.004 
0.903+"0.030 
0.473+D.037 
0.078"+o.010 
o.o19+o.oo5 
0.02o+b.006 
0.063"+o.014 
1.14o+o. 044 
0.659+o.044 
0.097+o.Ol3 
0.108+0.014 
0.022+D.004 
0.037"+o.004 
0.097"+o.009 
0.016+0.003 
o.o53+o.oo5 
0.044~0.005 
0.048<0.007 
0.136!0.010 

0.041<0.006 
O.ll5+o.015 
0.043+0.007 
0.024"+o.002 
0.026+0.006 
o.ol3+o.004 
0.01o+b.002 
0.015"+o.002 
o.oo!l+o.oo2 
o.oos+o.ooJ 
0.01o+b.003 
0.009!0.004 

1.870 
0.008 
0.167 
0.019!0.008 

~ 
0 
I 

::c 
Vl 
I 
Vl 

"' I 
(X) 
w 
I 

1-' 
w 
-c 



N ..... 

• ~ ~ h • II II • _. '" II II ,..____'I Jt ~~~ • 

I r--, ·1 
• I 

I .----- -i ~41-BX.: 241-81 ,....;-;;-.... I 
" I BY, 1 ~ 

I 
I BURIAL I TANK • 
1 AREA I FARMS ' 
I I L __ _l ----' I 

e~ I e e e ,-----, 

I 
I L____ ~ ' ' 
~--- --~ B"' I ' 

.G 

i '""'" ,~ I 
~ AREA 1 

I -. I :I ~-----~ 241-CTANK :1 : : 8 @.5<· ,·'' ~·~~--• ,----·-- ,., • \, >· ... 
1 I r- - - -, ' ' 1 I 

., I =-=-, '-------' v ' 

1\ I - . I BPLANT I 1 '241-A , I L - - - - - _j L- - J TANK .,. . ·~ -1 I ; r-

• "~~·I 
I _p. r"'l :I 

1 I I'>. 

I ~r----" r-- --" ~u~ I 

1rc:JD :~~, 

~~-; i 
I< • 

I 
• 

I 

s •• 
I 
• 
I . 
I 
• 

"I 
• 
I 
• 
I 

• • • 

• r--[]--~ 
L- p I 

I I 
L ___ J 

• • 

@] 
2750-E 

• 
~.- h h H 1/ H o 0 N 11 ff Jl H 'I 0 .. :!!1 

• • • • • • 

LEGEND 

CIRClED NUMBERS AEPfiESENT !IOsr CONCENTRATIONS 
THAT EXCEED PERIMETER MEAN + 2 d ~ t 61 pCi 90Srlg 
IPAICE et al., 19841 

~ ·-
~ 

• 

• 

• • 
IEXACT lOCATION SHOWN ON FIGURE 9) 

RCP8205-638 

FIGURE 10. Strontium-90 Concentrations in Soil at 200 East Area Sample Sites. 
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FIGURE 11. Strontium-90 Concentrations in Soil at 200 West Area Sample Sites. 
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FIGURE 12. Cesium-131 Concentrations in Soil at 200 East Area Sample Sites. 
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Cesium-137 concentrations exceeded background levels at most sites in 
the 200 Areas. The highest concentration was 56.6 pCi 137cs/g at Site 2W23. 
This level is approximately 14% of the surface soil contamination standard* 
of 400 pCi 137csjg. There were no significant increases in 137cs concentra­
tions in the soil from previous years. 

Concentrations of 90sr in soil at most sites exceeded background 
levels; however, the highest concentration (15.9 pCi 90Sr/g at 2El7) was 
only about 4% of the soil standard for 90sr {400 pCi/g). 

Soil concentrations of 239,240pu were insignificant in the 200 East 
Area with only six sites exceeding background levels. The highest level 
(1.87 pCi Pu/g at Site 2W9) was 3.1% of the surface soil ,contamination 
standard {60 pCi Pu/g). These concentrations are attributable to Z Plant 
plutonium-related operations in the 200 West Area. 

VEGETATION 

During the early summer of 1983, various vegetation samples were 
collected, where available, at each of the 81 grid sites. The vegetation 
samples consisted of stems and leaves from growing plants at each site. The 
major vegetative types included sagebrush, tumbleweeds, rabbitbrush, and 
various grasses. All of the vegetation collected from each site was 
composited and analyzed for gamma-emitting radionuclides. Radl'Qnuclide 
concentrations are listed in Tables 5 and 6. The location of 37cs 
CQncentrations above background are shown in Figures 18 and 19. The maximum 
137cs concentration (1.1 pCi/g) was at Site 2Wl3, which is adjacent to 
TX tank farm. The higher radionuclide levels generally were observed 
downwind of operating facilities. 

Animal Feces 

When soil and vegetation samples are collected at the 200 Area grid 
sites, animal feces are also collected within the sampling area. The feces 
are analyzed as an indicator of radioactive-waste management operations 
impact on the 200 Area animal population. The predominant type of feces 
found in 1983 was from the rabbit population. Analytical results are listed 
in Tables 7 and 8. 

The predominant radionuclides ~etected in feces were naturally 
occurring 40K, followed by manmade 37cs. Most feces, however, were below 
the miniTum detection limit for all gamma-emitting radionuclides. The 
maximum 37cs concentration (81.5 pCi 137cs;g) was in rabbit feces collected 
at Site 2W28, which is adjacent to the 241-S/SX/SY Tank Farms. 

*see soil contamination standard definition on page 13. 
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TABLE 5. Radionculide Concentrations in Vegetation Samples 
Collected at the 200 East Area Grid Sites in 1983 {pCi/g). 

'" 60co 95Nb 
location 

'"' 0.7110!.0.427 

'"' "' "' 0.129!.0.129 

'" '" O.JlO:_O.lBI 
1E6 

'" o.zzo,:o.tz4 

'" "' 0.249_:0.151 
1UD 
2Ell 
2£12 0.274!(1.133 
2£13 
2Fl4 
zns• 
zns• 

'"' 0. 253.:!_0. 217 
2£17 
2El8 
2£19 0.200!_0.117 
2£20 
2£21 0.128!0.116 
2£22 
Zf2JI 
2£23• 
2E24l 
2£241 0.112.!,1).108 
2£25 0.366!0.297 
2£26 
2[27 I. wo:.o. 817 
ZE28l 0.156!_().134 
2£281 
2£29 
2£291 

""" 2£31 
2£32 
2£33 

"" 2E3Sil 0.222+0.157 
~tJSil 0.181!0.163 
lE.lbJ 
2noa 0.160!().138 o. 7l7:!,0.5-t4 
lE;.il 
lEA a 

'"' '"' "" 2ECI 
2EOI 0.105!(1.090 0.424!(1.362 

"" 
Mut• .. 0.310 1.100 
Mtnt11 .. 0.105 0.366 
Avera91! 0.193 0.682 
Perinteterb 

-

iiRepllcilte sa•nple-. collected. 
bprJce et ill., 1984. 

95zr Illes 144Ce l52Eu l54[u 

l.lztl!0.844 

O.l76!.Q.l61 

1.2~.918 
0.215f.Q.080 

0.554_:0.334 o.uo::o.oa• 
O.l28.f.0.089 
0.141!<J.l21 

0.551_!(1.417 
0.239+0.166 0.389!_0.275 

0.389:_0.371 0.107!0.094 

0.450..!:_0.300 
0.203!_0.149 

o. 794!0. 749 0.546!_0.441 
0.459+0.152 

0.447!0.332 0.163!0.076 

1.16!1.11 
0.155!_0.140 

0.624!0.485 
0.742_:0.606 

o.uo:o.409 

0.542!(1.398 1.050!(1.722 

0.411~.395 

0.848~.490 
0.721!0.481 

0.234!(1.205 
0.635_!.0.556 

0.399!(1.398 
0.140+0.109 
0.171.0.109 
0.164~.084 0.588!(1.513 

0.54(}+0.326 0.285+0.263 

0.635 0.459 1.280 1.120 1.160 
0.389 0.107 0.588 0.450 0.285 
0.513 0.187 0.867 o. no 0.514 

0.014+0.007 

l55£u 

0.195:_0.194 

0.281*0.222 
0.513!0-46~ 

0.548!(1.454 

0.548 
0.195 
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TABLE 6. Radionuclide Concentrations in Vegetation Samples 
Collected at the 200 West Area Grid Sites in 1983 (pCi/g). 

Mop ""· loution 

2'oll 
2\11 

"'" "'" "'' l'ol5' 
1115' 

""' o.ll9!D-l08 ,,. 
"' "" "'' "'" 2Wll 0.2tn!.(J.l9J 
1WIZ 
1Wl3 o. 385+0. Jll -
l'o/14 
l'o/15 0.167!_0.142 
2'oll6 
21<17 
1'118 
21<19 
2\110 
211211 0.284.!_0.134 
zwzta 
1Wl1 o.l7J+O.l48 
21123a o.J29!o.zaJ 
211231 
ZW24• 0.211+0.133 -312:4a 
1WZS 
2W26 
1W17 

"'" 21129a 
21o129a 
2Wl0 
2Wll 
1WJZ 0.156+0.115 -2Wll 
1Wl4 
2Wl5 

""' !1111. 

?JBa 
zwo• ,,. o. 244.!_0.141 

"'' 1WO 

"' 2WF 

Ita~ I- o.385 
MiniiiiUIII 0.119 
Average 0.227 
Perl.eterb 

' 
i!!teplltate s;nples. 

bf>rice et al., 1994. 

'"' "'' 
1.100!0.644 0.607+0.546 -

0.65ll0,422 
0.586!_0.568 

0.117~.293 

0.614!(1.299 

0.584+0.566 
0.449'+0.383 -

0.423.:!_0.311 

0.613,:0.497 

0.583,:0.342 

0.544+0.319 
0.973!Jl.803 

1.100 0.651 
0.423 0.449 
0.129 0.58l 

IJ7cs 1<14ce I52Eu 154[1f ISS[u 

0.174•0.130 
0.287i0.107 0.405+0.225 - 0.325!0.300 

1.440!0.645 
0.387+0.313 

0.230~.101 0.627,:0.396 o.411;o.zu 
0.441!_0.319 

0.338+0.170 
0.284!0.218 

0.201+0.130 0.~.738 0.569!1).434 0.658.!_0.492 
l.lltii0.374 
0.179!lJ.l44 1.02D_!0.467 

0.422!1).31!1 

0.390"'{).202 0.457!_{}.457 
o.zJs+o.zoz 
0.168!0.137 0.318.!_0.318 

0.976+0.840 1.080+0.450 
0.133+0.127 0.595!0.594 -
l.07o'+0.340 l. 550!{1. 984 
0.811+"0.299 1.2Z0+0.899 
0.148'+0.124 -
0.128+0.114 
0.240!0.168 

0. 740!,0.468 

1.02~.179 
0.938!0.565 

t.ISO!(l.767 

0.260+0.196 
0.11Si'0.112 

0.458+0.449 -
O.ll3£t:l.t20 

1.390!0.638 
0.287,:0.138 0.%3,!0.534 

0.366,:0.338 
0.118•0.096 
0.112~.100 
0.208!0.138 

0.349!Q.274 
0.514!(1.297 

1.110 1.220 1.550 1.060 0.658 
0.112 1.220 0.422 0.318 0.349 
0.3S8 1.220 0.931 0.520 0.504 
O.OW-0.007 
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2E31 
2E32 
2E33 
2E34 
2E35 
2E36 
2EA 
2E8 
2EC 
2EO 
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Minimum 
Average 

TABLE 7. 

Feces ~ type 

--

Rab 13.4+4.5 
Rab 14.0+10.2 
Rab 27.4~10.1 

Rab 
Rab 
Rab 2.5+1.5 
Rab 15.9+8.8 
Rab 18.4~5.9 
Rab 
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Rab 3.6+2.7 
Rab 4.2~2.0 
Rab 
Rab 
Rab 14.5!_5.1 
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Rab 10.6+3.7 
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Rab 

5.2~1.9 

Rab 7.6+3.3 
Rab 2.3~2.2 

Rab 10.7+4.6 
Rab 
Rab 

10.~3.4 

Rab 
Rab 
Rab 5.2+2.1 
Rab 5.8+3.1 
Rab 3.8~1.8 
Rab 
Rab 7.4!:3.1 

27.4 
2.3 
9.3 

The 1983 Feces Sample Results from 200 East Area Grid Sites 
{pCi/g Dry Weight). (Sheet 1 of 2) 
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Map Feces 
location type 

2El 
2E2 
2E3 
2E4 
2E5 
2E6 
2E7 
2E8 Rab 
2E9 Rab 
2E10 Rab 
2E11 
2E12 Rab 
2El3 Rab 
2E14 Rab 
2E15 Rab 
2El6 Rab 
2E17 Rab 
2El8 Rab 

TABLE 7. The 1983 Feces Sample Results from 200 East Area Grid Sites 
(pCi/g Dry Weight). (Sheet 2 of 2) 

137c5 141ce 144ce 152Eu 154Eu 155Eu 224Ra 226Ra 
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0.336+0.203 2.32~1.060 1.220+0.430 I 
1.160+0.521 2.3~1.660 2.690+1.440 1.970+1.260 
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2W16 
2W17 
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2W19 
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2W21 
2W22 
2E23 
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2WC 
2WD 
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2WF 
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TABLE 8. 

Feces I 4DK 
type I 

Rab 5.7+2.9 
Rab 
Rab 

11.4!4.8 

Rab 7 .0+6.3 
Rab 8.5+3.0 
Rab 5.o+2.1 
Rab 14.3+8.6 
Rab 16.o+5.2 
Rab 12.9!8.7 
Rab 
Rab 9.4~4.6 

I 
Rab 
Rab 28.9+15.9 

I 
Rab 16.5+5.8 
Rab 8.4+5.3 
Rab 7.4+3.0 
Rab 19.1+10.6 

Rab 
Rab 
Rab 3.7~2.2 

Rab 12.9+5.2 
Rab 20.4+14.4 
Rab 
Rab 

6.6!3.4 

Rab 
Rab 41.0+21.7 
Rab 6.8+3.3 
Rab 6.7+5.7 
Rab 3.9+2.4 
Rab -
Rab 52.7+18.8 
Rab 13.CJ!4.9 
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Rab I 21.8~8.3 
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. 14.2 
---

Tne 1983 Feces Sample Results 
(pCi/g Dry Weight). 

54Mn 58Co 60Co 

from 200 West Area Grid Sites 
(Sheet 1 of 2) 
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NONROUTINE ENVIRONMENTAL SAMPLING 

SUMMARY 

In addition to the routine environmental surveillance program, 
nonroutine special sampling is performed to investigate environmental 
anomalies, determine the extent of problems identified by the routine 
program, or ensure compliance with Federal and Rockwell standards. 

Biological samples (animal and vegetation) were collected wherever 
transport of radioactivity was found or suspected. An effective herbi­
cide spray program has considerably reduced radionuclide transport by 
tumbleweeds. 

BIOLOGICAL TRANSPORT OF RADIONUCLIDES 

Biological transport of radionuclides can involve the following 
processes: 

1 Upward movement of subsurface radioactive waste to the surface by 
physiological plant processes 

• Dispersion of such plants by wind to previously uncqntaminated 
areas (secondary transport) 

1 Contaminated feces and urine deposited by animals that have gained 
access to waste sites and ingested radioactive materials 

1 Contaminated animals themselves which have ingested radioactive 
materials directly or from eating other contaminated animals 

• Nests built by animals and insects using contaminated materials. 

Transport by Vegetation 

Several sites in the 200 Areas environment are known or suspected 
sources of contaminated vegetation. Tumbleweeds and other annuals absorb 
radionuclides through the root system, die, break off, and migrate via 
prevailing and high winds. Though tumbleweed is the principal plant type 
involved in biological transport, other species such as sagebrush, rabbit­
brush, and locoweed may also be included (Price and Rickard, 1973). Verti­
cal transport of radioactivity by plant processes continued as a concern 
in 1983, though the problem has decreased considerably due to decreased 
plant root intrusion following herbicide application. Areas where 
contaminated vegetation was known to grow by the end of 1983, or where it 
has been a problem in the past resulting in surface contamination, include 
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I 

TABLE 8. The 1983 Feces Sample Results 
(pCi/g Dry Weight). 

from 200 West Area 
(Sheet 2 of 2) 

Grid Sites 

'""'~-.,~I"'" 152Eu 154Eu 155Eu 244Ra 226Ra 
type 

--- . 
Rab 1.840+0.305 0.637:<:0.486 0.689+0.320 
Rab - 1.830:!:0.617 
Rab 
Rab 2.840+0.906 
Rab ' 0. 772+0. 343 
Rab I 0.110::.0.1!0 1 0.737+0.456 0.551:!<J.252 0.543:<:0.282 I 
Rab 2.940:!:2.380 
Rab 0.890+0.345 !. 070+!. 060 2.530+0.780 
Rab 1.510+0.512 - -
Rab 

--

1 !. 510:<:0. 913 I Rab 2.650+0.630 
Rab 1.170+0.328 0.677:!:0.412 
Rab 35.700:!:2.340 ! I 3.730::.3.070 

!. 280:<:0.800 1 

Rab 
Rab 0.666:<:0.267 1.280+0.814 
Rab 1. 840_!(). 951 1.150:<:0. 558 1.120:!:0.360 
Rab I I 

I I 

Rab 
I 

Rab 1.070::.0.675 1.530+0.509 
Rab I 0.768:!:0.366 

3.010+1.400 1 

Rab 0.512:<:0.448 2. 290::.!. 520 
Rab 
Rab 2.660+0.423 0.552+0.521 1 0.595+0.520 
Rab 15. 900+!. 520 z. o8o+!. o5o I 1. 990+1. uo 
Rab 81.5~5.180 
Rab 1 !. 600::.6 .160 9.840:<:4.840 5.440:<:4.700 
Rab 0.979:<:0.428 I 0.681:<:0.411 
Rab 0. 783+0. 306 

I 

Rab 0.507+0.205 
Rab !. 790:!:!. 030 4.510+1.360 
Rab 5.90o:!:2.73o 1 3.760:<:2.51o 
Rab 1.890:<:1.010 2.060:<:0.621 I 1.180::.0.686 
Rab 0.228:<:0.209 0.951+0.540 1.580+0.514 
Rab !. 260+0. 738 -
Rab 1.44o+0.589 
Rab 

I 
1.230:!:0.750 1.870:<:0.955 

Rab 
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RHO-HS-SR-83-13 P 

NONROUTINE ENVIRONMENTAL SAMPLING 

SUMMARY 

In addition to the routine environmental surveillance program, 
nonroutine special sampling is performed to investigate environmental 
anomalies, determine the extent of problems identified by the routine 
program, or ensure compliance with Federal and Rockwell standards. 

Biological samples (animal and vegetation) were collected wherever 
transport of radioactivity was found or suspected. An effective herbi­
cide spray program has considerably reduced radionuclide transport by 
tumbleweeds. 

BIOLOGICAL TRANSPORT OF RADIONUCLIDES 

Biological transport of radionuclides can involve the following 
processes: 

1 Upward movement of subsurface radioactive waste to the surface by 
physiological plant processes 

• Dispersion of such plants by wind to previously uncontaminated 
areas (secondary transport) 

1 Contaminated feces and urine deposited by animals that have gained 
access to waste sites and ingested radioactive materials 

1 Contaminated animals themselves which have ingested radioactive 
materials directly or from eating other contaminated animals 

1 Nests built by animals and insects using contaminated materials. 

Transport by Vegetation 

Several sites ·in the 200 Areas environment are known or suspected 
sources of contaminated vegetation. Tumbleweeds and other annuals absorb 
radionuclides through the root system, die, break off, and migrate via 
prevailing and high winds. Though tumbleweed is the principal plant type 
involved in biological transport, other species such as sagebrush, rabbit­
brush, and locoweed may also be included (Price and Rickard, 1973). Verti­
cal transport of radioactivity by plant processes continued as a concern 
in 1983, though the problem has decreased considerably due to decreased 
plant root intrusion following herbicide application. Areas where 
contaminated vegetation was known to grow by the end of 1983, or where it 
has been a problem in the past resulting in surface contamination, include 
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the solid-waste burial grounds, liquid-disposal cribs and trenches, and 
surface ponds and ditches (see Fig. 20 through 23). Areas contaminated 
in 1983 by windblown tumbleweeds are listed below. 

• Outside Perimeter Fence of 241-C Tank Farm: Contaminated tumble­
weeds and fragments (to 30,000 counts per minute (cpm) (with a 
P-11 probe) on an Eberline Model BNW-1 count rate meter) were 
found along the outside fence of 241-C tank farm. The exact 
source is not known. The weeds were removed for disposal. (See 
No. 1 on Fig. 20.) 

• 218-E-128 Stabilized Burial Ground: The tumbleweeds found at this 
site (to 4,000 cpm) were believed to originate from the active 
portion of this burial ground. The weeds were removed immedi­
ately. (See No. 2 on Fig. 20.) 

• 241-TX TV Tank farm Perimeter: Contaminated tumbleweeds (to 
3,000 cpm were found along the south fence line of this tank 
farm. The source was believed to be 216-Z-7 crib. The area was 
cleaned. (See No. 3 on Fig. 22.) 

• 207-S Retention Basin: Old tumbleweeds found here (to 2,500 cpm) 
were believed to originate from the Redox Pond Area before 
herbicide spraying was begun. The weeds remain within a 
radiologically controlled area. (See No. 4 on Fig. 22.) 

• Environment Northeast of 200 East Area: Three contaminated areas 
northeast of 200 East Area were found by PNL Radiation Protection 
Technologists. Contaminated tumbleweeds found at that time ranged 
from 700 to 30,000 cpm and were picked up immediately by Rockwell 
Deconta;;lination and Decommissioning personnel. The source was one 
of the 200 East Area Waste sites. (See No. 5 on Fig. 21.) 

Past analyses of tumbleweeds indicated that 90sr was the principal 
radionuclide taken up by the plants (Conklin et al., 19821~ however, sage­
brush analyzed from the 216-S-5 crib contained primarily J7Cs (1,900 pCi/g 
vs 200 pCi 90Sr/g). The presence of contaminated vegetation remains a 
nuisance prob1em (though less than in previous years), but poses no 
significant radiological health hazard to Rockwell employees nor to the 
general public. 

As sites are 5tabilized and the herbicide spray program continues, the 
tumbleweed biological transport problem decreases. 

Transport by Animals 

In 1983, several incidents of biological transport involving animals 
were discovered during routine radiological surveys and during investiga­
tions. As in 1981 and 1982, the prevalent vector involved pigeons (Conklin 
et al., 1982; Conklin et al., 1983). Many incidents relate back to the 
204-S Waste Unloading Facility, which was decommissioned in 1983; however, 
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due to the relatively short biological half-lives of most radionuclides 
involved, concentrations were significantly less than in birds analyzed 
during the previous 2 yr (see Table 9). Other pigeons were traced back to 
Semiworks in the 200 East Area, where access to radioactive contamination 
inside the facility was discovered. All access holes were blocked off 
in 1983 to prevent future intrusion. 

Other biological transport incidents involved mice, swallows, snakes, 
and unidentified small birds (see Table 10). 

SOIL 

Special soil sampling may be performed when it is suspected that 
Rockwell surface soil contamination standards are being exceeded or when an 
area is to be released from radiation area posting. In 1983, areas sampled 
included the surface of 216-A-8 Crib, areas around 216-B-3 and 
216-A-25 Ponds, and the UN-216-W-4 unplanned release site. Except for the 
surface of 216-A-8 Crib, which is appropriately posted as Surface 
Contamination, no soil standard was exceeded in these special samples (See 
Table 11). 
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TABLE 9. Biological Transport by Pigeons in 1983 (Concentrations in pCi/g Dry Weight). 
-- i Beta-ga111111a 

60co I 90sr 125sb 134cs 137cs 154Eu 155Eu Vector Location activfty 
(P-11 probe) 

Pigeon (skin)• 202-S roof 950 cpm b 0.84 b b 430 b b 
Pigeon nest 202-S roof 4,000 cpm 5.8 c 29 91 1,400 19 9.1 
Pigeon (whole 202-S roof 20,000 cpm b 3,200 b b 1.8 b b 
carcass) 
Pigeon (skin) 276-C 30,000 cpm b 5,500 b b 12 b b 

Pigeon (skin) 271-T roof 
I 

300 cpm b 3.6 b b 510 b b 

Pigeon feces 2714-U > 100,000 cpm 0.1 1.9 b b 17,000 b 0.4 

Pigeon (skin) 276-C >100,000 cpm b 3,100 b b 52 b b 

Pigeon (skin) 276-C 500 cpm b 95 b b 36 b b 

Pigeon feces 276-C 1,500 cpm b 3,400 b b 5.0 b b 

Pigeon feces 276-C - b 320 b b 10.0 b b 

Pigeon (skin) 271-T roof 400 cpm b 220 b b 78.0 b b 

Pigeon (skin) 271-T roof 400 cpm b 48 b b 0.3 b b 

Pigeon feces 231-Z - b 220 b b 6.6 b b 

Pigeon nest 202-S - b c 64 290 4,500 52 36 

Pigeon (skin) 271-U - b 33 b 9.5 180 b b 
-·-- -

aMost pigeons were divided into skin and feathers, carcass, and gastro-intestinal tract prior to analysis. 
The portion with highest rad1onuclide concentration is reported. 

bLess than detection limits. 
CNo analysis. 

239pu 

0.16 
2.3 
0.13 

0.64 
0.43 

8,700 
1.1 
0.4 . 

2.2 
0.72 
3.0 

c 
0.3 
2.3 

c 

241Am 

b 
6.8 

b 

b 
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25,000 
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b 
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c 
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Vector 

Goldfish No. 1a 

Go 1 dfi sh No. 2a 

Pigeons 

r~ouse 

House 

Bull snake 

Bird feathers 

Swallow nest 

Swallow nest 

Swallow eggs 

Swallow nest 

Swallow 
feces 

Rabbit feces 

TABLE 10. Biological Transport Involving Animals in 1983 
(Concentrations in pCi/g Dry Weight). 

Date Description 60co 90Sr 125sb l34cs 137cs 

02/04/83 Fish were killed in Gable Mountain b c b b 65 
Pond following a release of fire 
retardant foam. Radionuclides in 
fish from sediment contaminated by 
past releases. No external 
reading. 

02/04/83 Same as above. b 0.1 b b 22 

03/02/83 See ldble 9. - - - - -
through 
05/01/83 

05/12/83 Cont~inated mouse captured at b 4,100 b b 6,800 
241-BX Tank Farm. External survey 
reading is not available. Source 
is tank farm or nearby waste site. 

05/19/83 Contaminated mouse captured outside b 790 b b 71 
of fence line of Vent Station 

· (900 cpm). Source is Vent Station 
pit or French drain. 

06/22/83 Found alive in 241-A Tank Farm, 6.6 3,600 b 3.8 24,000 
25,000 cpm, 2 mRad/h. Source 
probably 241-A or nearby tank farm. 

07/11/83 Contaminated feathers found by the b 33 b 9.5 180 
dock at 271-U, 2,000 cpm. Old 
feathers, source may have been 
204-S. 

07/18/83 Found at B Plant. 20,000 cpm. b 8, 700 b b 38,000 
Source unknown. 

08/05/83 Found at PUREX railroad tunnel. 3.6 2,000 b b 46 
5,000 cpm. Had eggs. Source 
unknown. 

08/05/83 Same as above. b 59 b b 9.2 

10/26/83 Nest and feces found inside 221-8 b 21,000 b b s.soo 
condenser room, 40,000 cpm. 
Source unknown. 

. 
10/26/83 Same as above. b 4,900 b b 20,000 

11!18/83 Found at 211-S, 3,000 ~pm. Source 12 3.960 57 110 4,600 
probably now-decommissioned sump 
outside 204-S • 

.. -· L._ 

154Eu 15~t:u 239pu (41,, 

b b b c 

b b b c 

- - - -

b 

I 
b 0.4 c 

b b 0.17 l b 

b b 7.4 6. 

b b b c 

b b 39 c 

b 5.3 0.3 c 

b b 5.7 b 

b b 0.6 b 

b b 0.8 b 

15 b 99 23 

arhough not regarded as biological transport incidents, this information is important since these fish are consumed by raptors on the 
Hanford Site. 

bless than detectable. 
CNo analysis. 
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TABLE 11. Special Soil Samples Collected in 1983 
(Concentration in pCi/g Dry Weight). 

Location Date 

216-A-8 03/30/83 

216-B-3 Pond 1 07/18/83 
overflow 

2 

3 

4 

216-A-25 Pond 1 09!12/83 
area 

2 

3 

4 

5 

6 

7 

8 

9 

10 

UN-216-W-4 1 10!17 /83 

2 
-

aLess than detection limits. 
bNo analysis. 

90sr 

180 

a 

63 

78 

79 

140 

13 

0.7 

58 

2.0 

200 

0.8 

0.6 

a 

a 

b 

b 

47 

137cs 239pu 

6,500 1.5 

13 6.1 

a 0.8 

a 1.7 

18 1.1 

b b 

b b 

b b 

b b 

b b 

b b 

b b 

b b 

b b 

b b 

b 3 

b 0.4 

241Am 

a 

a 

a 

a 

a 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 
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EXTERNAL RADIATION 

SUMMARY 

External radiation levels were measured using TLDs at all grid sampling 
sites, water sampling sites and, beginning in 1983, at PUREX-related tank 
farms and active cribs. The highest annual radiation level measured in 1g83 
was at the 216-U-10 Pond (3,806 mrem/yr), which is within a radiologically 
controlled area. The highest radiation level outside a radiologically 
controlled area (1,488 mrem/yr) was at a new site along the fence line of 
241-A tank farm. The radiation level outside the tank farm is attributed to 
tank farm operations within the controlled area. There were no significant 
changes in radiation levels from last year. 

DISCUSSION 

The dosimeters employed consisted of three chips of calcium­
fluoride/manganese (Harshaw TLD-400) encased in an opaque capsule lined with 
0.025 em of tantalum and 0.005 em of lead. Each capsule was placed in a 
translucent, waterproof, plastic vial. The vial was mounted by an extended 
clamp 1 m above the ground on a steel post. The TLDs were in accordance 
with guidelines of the American National Standards Institute (1975). 

The TLD data are presented in Tables 12, 13, 14, and 15. The location 
of TLDs at the grid sites are represented on Figures 24 and 25. The TLDs at 
the ponds and ditches are located at the water-sampling locations (see Pond 
and Ditch Surveillance Section). The PUREX-related TLDs are on Figure 26. 

A log-normal probability plot of the annual dose rate for all TLD 
measurements is shown in Figure 27. Two population groups can be 
identified. The first group, though higher than background {believed to be 
due to overall contributions from the Separations Area), is not considered 
to be significant. The second group ranges from approximately 100 to 
463 mrem/yr, with two sites to almost 4,000 mremjyr and 1,500 mreT/yr. The 
levels are attributed to fission products in the soil (primarily 37cs), 
200 Area operations, and nearby radiation sources (tank farms, operating 
facilities, and waste sites). 
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TABLE 12. The 1983 Thermoluminescent Dosimeter Results 
from 200 East Area. 

Dose rate (mremtyr) 
Site Yearly* Yearly* Measured 

maximum minimum total 

200 East Area NW 117.6 64.8 86.2 
241-BY Tank Farm NW 132.0 73.2 98.3 
241-B, -BY Tank Farm N 200.4 106.8 148.2 
241-B, -BY Tank Farm NE 147.6 80.4 113.2 
E-12B N 132.0 42.0 90.9 
200 East Area NE 118.8 67.2 88.9 
E-10 W 108.0 62.4 88.6 
E-10 E 118.8 70.8 91.9 
241-BX Tank Farm S 192.0 106.8 152.2 
B-63 N 172.8 97.2 131.8 
E-12B N 133.2 74.4 100.3 
E-12B E 117.6 69.6 89.7 
200 East Area W 106.8 61.2 79.8 
B Plant W 115.2 66.0 87.8 
B Plant NE 546.0 144.0 245.3 
221-C Excavation NW 120.0 67.2 87.8 
241-C Tank Farm W 139.2 80.4 104.2 
241-C Tank Farm E 150.0 84.0 112.3 
200 East Area W 112.8 60.0 83.1 
B Plant SSW 108.0 60.0 82.3 
B Plant SSE 112.8 64.8 86.4 
Semiworks SSE 120.0 69.6 91.6 
PUREX N 164.4 90.0 121.2 
PUREX NE 153.6 85.2 113.3 
200 East Area W 104.4 57.6 78.7 
2101-M W 112.8 61.2 83.7 
2101-M E 109.2 56.4 78.7 
284-E Powerhouse SE 110.4 58.8 83.6 
PUREX S 104.4 56.4 79.0 
PUREX SE 105.6 57.6 83.0 
U.S. Ecology N 105.6 54.0 79.3 
B-C Cribs NW 110.4 55.2 82.4 
200 East Area S 106.8 57.6 79.6 
200 East Area S 115.2 58.8 86.2 
200 East Area S 106.8 56.4 80.9 
200 East Area SE 109.2 52.8 80.2 
200 East Area SE 99.6 54.0 77 .Q 
200 East Area SE 126.0 57.6 85.0 
200 East Area SE 116.4 57.6 86.1 
216-A-29 Ditch E 127.2 66.0 93.8 

NOTE: Background ranged from .62 to 73 mrem/yr (Price et al., 1984). 
*Monthly dose rates normalized to annual dose rates equivalent. 
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TABLE 13. The 1983 Thermoluminescent Dosimeter Results 
from 200 West Area. 

Dose rate (mrem/yr) 
Site Yearly* Yearly* Measured 

maximum minimum total 

200 West Area NW 110.4 68.4 84.1 
216-T-4 Pond N 169.2 94.8 130.1 
W-1A N 112.8 63.6 83.3 
T Plant N 106.8 63.6 82.2 
200 West Area NE 109.2 62.4 83.8 
200 West Area W 105.6 63.6 80.4 
W-2A E 128.4 74.4 99.9 
241-T Tank Farm E 256.8 151.2 193.0 
Near 291-T-1 Stack 126.0 72.0 95.9 
200 West Area NE 104.4 62.4 83.5 
200 West Area W 103.2 60.0 78.3 
W-1 E 114.0 69.6 92.2 
241-TX Tank Farm E 214.8 124.8 168.4 
284-W Powerhouse N 102.0 58.8 77.6 
200 West Area E 111.6 64.8 85.5 
200 West Area W 106.8 63.6 80.6 
Z Plant W 115.2 66.0 88.4 
216-U-14 Ditch W 115.2 64.8 87.5 
284-W Powerhouse S 109.2 66.0 82.4 
200 West Area E 111.6 63.6 84.0 
200 West Area W 109.2 61.2 83.1 
Z Plant S 120.0 66.0 88.4 
241-U Tank Farm E 270.0 158.4 210.5 
U Plant SE 109.2 64.8 83.6 
200 West Area E 103.2 60.0 79.9 
200 West Area W 111.6 63.6 85.2 
U Pond SE 285.6 156.0 220.7 
241-SX Tank Farm E 128.4 80.4 97.3 
U Plant S 116.4 67.2 87.0 
200 West Area SE 109.2 61.2 78.4 
200 West Area SW 105.6 61.2 79.2 
200 West Area S 110.4 62.4 81.2 
207-S Retention Basin SE 120.0 76.8 89.8 
REDOX ESE 105.6 64.8 79.1 
200 West Area SE 111.6 62.4 81.4 
216-S-19 Pond W 110.4 62.4 84.8 
200 West Area SE 104.4 60.0 79.3 
200 West Area SE 104.4 58.8 78.9 
200 West Area SE 109.2 61.2 80.9 
200 West Area SE 104.4 57.6 78.1 
200 West Area SE 100.8 60.0 78.2 

~TE: Background ranged from 62 to 73 mrem/yr (Price et al., 1984). 
·~nthly dose rates normalized to annual dose rates equivalent. 
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TABLE 14. The 1983 Thermoluminescent Dosimeter Results from 
the 200 Area Ponds and Ditches. 

Dose rate (mrem/yr) 
Site Yearly* Yearly* 

maximum minimum 

216-U-14 Ditch 331.2 214.8 

216-Z-19 Ditch 109.2 55.2 

216-U-10 Pond, north side 5,012.4 2. 712 .o 

216-B-63 Ditch 127.2 68.4 

216-A-29 Ditch 130.8 72.0 

216-B-3-3 Ditch 267.6 157.2 

Gable Mountain Pond inlet 147.6 55.2 

Gable Mountain Pond north 129.6 56.4 

West Lake 93.6 46.8 

216-S-19 Pond 208.8 75.6 

NOTE: Background ranged from 62 to 73 mrem/yr 
{Price et al., 1984). 

Measured 
total 

271.5 

78.6 

3,805.7 

93.2 

93.1 

210.2 

96.3 

87.1 

67.1 

107.8 

*Monthly dose rates normalized to annual dose rates 
equivalent. 
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TABLE 15. The 1983 Thermoluminescent Dosimeter Results 
from PUREX-Related Facilities. 

Dose rate (mremjyr) 
Site Yearly* Yearly* 

maximum minimum 

216-U-12 Crib No. 1 97.0 70.8 
216-U-12 Crib No. 2 102.6 67.2 
216-A-368 Crib No.1 97.1 60.0 
216-A-368 Crib No. 2 96.1 60.0 
216-A-10 Crib No. 1 95.6 66.0 
216-A-10 Crib No. 2 97.7 67.0 
PUREX No. 1 96.0 63.6 
PUREX No. 2 109.4 74.4 
PUREX No. 3 94.0 63.6 
241-A Tank Farm No. 1 516.8 152.4 
241-A Tank Farm No. 2 281.6 152.4 
241-A Tank Farm No. 3 400.2 93.6 
241-A Tank Farm No. 4 122.8 81.6 
241-A Tank Farm No. 5 102.1 70.8 
241-A Tank Farm No. 6 115.4 67.2 
241-A Tank Farm No. 7 228.5 74.4 
241-A Tank Farm No. 8 455.8 292.9 
241-A Tank Farm No. 9 577.1 370.9 
241-A Tank Farm No. 10 5,760.0 331.2 
241-A Tank Farm No. 11 141.6 88.8 
241-A Tank Farm No. 12 126.2 67.2 
241-A Tank Farm No. 13 130.6 67.2 
216-B-55 Crib No. 1 121.6 74.4 
216-B-55 Crib No. 2 95.8 64.3 
216-B-62 Crib No. 1 94.5 63.6 
216-B-62 Crib No. 2 101.4 67.2 
216-A-30 Crib No. 1 113.5 67.2 
216-A-30 Crib No. 2 104.2 65.9 
216-A-37-1 Crib No. 1 116.0 67.2 
216-A-37-1 Crib No. 2 115.8 67.8 
216-A-8 Crib No. 1 167.3 108.0 
216-A-8 Crib No. 2 169.8 108.0 

NOTE: Background ranged from 62 to 73 mrem/yr 
(Price et al., 1984). 

Measured 
total 

80.5 
79.3 
74.3 
73.4 
75.9 
76.8 
76.7 
87.6 
74.6 

269.2 
192.2 
204.9 
93.9 
81.3 
89.1 

132.3 
347.7 
463.1 

1,487.6 
114.2 
98.6 
97.9 
89.4 
75.6 
77.1 
81.2 
80.6 
76.3 
82.9 
82.8 

123.8 
126.9 

*Monthly dose rates normalized to annual dose rates 
equ iva 1 ent. 
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POND AND DITCH SURVEILLANCE 

SUMMARY 

Water, sediment, and aquatic vegetation samples collected at ponds and 
ditches during 1983 exhibited radionuclide concentrations comparable to data 
reported in 1982 (Conklin et al., 1983). The Separations Area ponds and 
ditches and their sources are listed on Table 16. Locations are shown in 
Figures 28 and 29. 

WATER SAMPLES 

One-liter water samples were collected weekly from each open pond and 
ditch. These weekly samples were composited monthly and analyzed for total 
beta, total alpha, 90sr, and gamma-emitting radionuclides (Table 17). 
Cesium-137 and 90sr concentrations were well below Table II Concentration 
Guidelines for water. Beta concentrations at 216-T-4-2 Ditch exceeded 
Table II Concentration Guidelines, but were only 5.5% of Table I Concentra­
tion Guidelines. Radionuclide concentrations in all other ponds and ditches 
were below DOE guidelines. 

VEGETATION 

Vegetation samples are collected annually from open ponds and ditches 
to determine root uptake of the radionuclides. Samples were collected in 
the early summer of 1983 and consisted of growing stems and leaves of the 
more abundant species growing a6 each site0 The ve~eration was analyzed for 
gamma-emitting ra~ionuclides, 9 Sr, 239,24 Pu, and 4 Am (Table 18). Con­
centrations of 13 Cs and 239,240pu, were higher than background levels in 
vegetation collected at the Hanford perimeter sites (Price et al., 1984). 
The highest 239,240pu concentration (5.0 pCi/g) was found at 216-S-19 Pond. 
The highest 137cs concentration (60 pCi/g) was at 216-A-25 Pond inlet and 
again at 216-S-19 The 90sr concentration was highest at 216-T-4 Ditch 
(28 pCi/g). All 241Am concentrations were below the detection limits. All 
radionuclides present were the result of past operations and releases. 

SEDIMENT 

Sediment samples are collected annually from the water sampling loca­
tions in the ponds and ditches to measure radionuclide accumulation in the 
sediment. This sampling is intended to show trends rather than indicate 
radionuclide inventory. Samples of sediment were taken in th~ earl0 summer 
of 1983 and analyzed for gamma-emitting radionuclides, 90sr, 39,24 Pu, and 
241Am. Each sample consisted of a composite of five plugs of sediment, each 
2.5 em deep by 900 cm2. Results of radioanalysis are listed in Table 19. 
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The highest concentrations of 60co (148.9 pCi/g) was found in the 
216-U-14 Ditch and is attributed to past effluents from the Laundry 
Facility. Concentrations of 54Mn and l54Eu were also detected in the 
sediment of this ditch. The highest concentration of 137cs (690 pCi/g) was 
found at 216-T-4 and is attributed to past operations. 

Radionuclide concentrations in the sediments in 1983 were comparable to 
1982 (Conklin et al., 1983). 
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TABLE 16. The 200 Areas Ponds and Ditches and Sources of Water. 

Pond or ditch 

216-B-3 (B Pond) 

216-B-3-3 Ditch 

216-8-63 Specific ~etention 
ditch 

216-A-25 Pond (Gable 
Mountain Pond) 

216-T -4 Ditch 

216-U-10 Pond (U Pond) 

216-S-19 Pond 
(222-S Laboratory) 

216-N-B Pond (West Lake) 

216-A-29 Ditch (Snow's 
Canyon) 

Location 

Figure 28 

Figure 28 

Figure 28 

Figure 28 

Figure 29 

Figure 29 

Figure 29 

Figure 28 

Figure 28 

Source 

Cooling water (216-B-2 Ditch) 
PUREX chemical sewer (216-A-29 Ditch) 
200 East Area powerhouse (pipe) 

Cooling water from PUREX and B Plant 

B Plant chemical sewer (pipe) 

PUREX cooling water (pipe) 
244-AR Vault cooling water (pipe) 
242-A steam condensate (pipe) 
242-A cooling water (pipe) 

221-T and 224-T waste water (ditch) 

200 West Area laundry waste (until 
216-W-LWC was activated) 

200 West Area powerhouse 
(216-U-14 Ditch) 

242-S steam condensate 
(216-U-14 Ditch) 

242-S cooling water (216-U-14 Ditch) 
224-U chemical sewer (pipe) 
221-U and 224-U cooling water (pipe) 

222-S Laboratory waste water (pipe) 

Groundwater seepage basin (does not 
receive liquid discharges) 

PUREX chemical sewer 
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RHO-HS-SR-83-13 P 

~(WEST LAKE) 

216·A·:i:5 
POND NORTH 

241-BX -BY f-; 241-B TANK 

TANK FARMS: I f~RM 
I lo I .... ~ ,_J ~ 216-B-63 

~ 

"' BAOGE HOUSE 

200 EAST AREA 

HIGHWAY 11-A 

ROUTE 4-S 

LEGEND 

216-8-3 POND 
NORTH 

CIRCLED SITES INDICATE WATER, 
SEDIMENT, AND VEGETATION 
SAMPLING SITES RCP82115-n 

FIGURE 28. The 200 East Area Pond and Ditch Sample Sites. 
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fiGURE 29. The 200 West Area Pond and Ditch Sample Sites. 
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RHO-HS-SR-83-13 P 

TABLE 18. Radionuclides in Aquatic Vegetation Samples Taken 
from the Separations Area Ponds and Ditches in 1983 

(pCi/g Dry Weight). 

Sample site 40K 137cs 90sr 239,240pu 

216-S-19 Pond 173 60.0 1.4 5.0 

216-T-4 Ditch 87 22.0 28.0 1.2 

216-U-14 Ditch 181 27.0 3.5 1.0 

216-B-63 Ditch 70 3.2 10.0 0.9 

216-B-3 Pond North 41 1.4 1.4 0.2 

216-B-3 Pond South 29 4.3 2.5 0.3 

216-B-3-3 Ditch 698 22.0 0.7 1.2 

216-B-3-3 Ditch (replicate) 45 18.0 0.7 0.7 

216-A-25 Pond inlet 78 60.0 2.6 0.9 

216-A-25 Pond North 40 2.4 8.0 <0.5 

West Lake 65 <2 0.6 <0.2 

West Lake (replicate) 31 <2 0.3 2.8 

216-U-10 Pond 29 59.0 1.6 0.6 

216-A-29 Ditch 2,400 22.0 4.8 0.8 

NOTE: No standard deviation is available. 

63 

241Am 

<4 

<11 

<10 

<16 

<5 

<10 

<96 

<7 

<6 

<6 

<5 

<3 

<3 

<6 



"' .;.. 

TA
BL

E 
~9

. 
R

ad
io

nu
cl

id
e 

C
on

ce
nt

ra
ti

on
s 

in
 S

ed
im

en
t 

Sa
m

pl
es

 f
ro

m
 

S
ep

ar
at

io
ns

 A
re

a 
Po

nd
s 

an
d 

D
it

ch
es

 
(p

C
i/

g 
D

ry
 W

ei
gh

t)
. 

Sa
m

pl
e 

si
te

 
40

K 
54

M
n 

6D
co

 

21
6-

S-
19

 
Po

nd
 

25
 

a 
a 

21
6-

T
 -4

 D
it

ch
 

23
 

a 
26

.0
 

21
6-

U
-1

4 
D

itc
h 

11
 

5.
0 

13
0.

0 
21

6-
B

-6
3 

D
itc

h 
19

 
a 

a 
21

6-
B

-3
 P

on
d 

N
or

th
 

23
 

a 
a 

21
6-

B
-3

 
Po

nd
 S

ou
th

 
23

 
a 

a 
21

6-
B

-3
-3

 D
it

ch
 

31
 

a 
a 

21
6-

B
-3

-3
 

re
p

li
ca

te
 

29
 

a 
a 

21
6-

A
-2

5 
Po

nd
 

in
le

t 
25

 
a 

a 
21

6-
A

-2
5 

Po
nd

 
N

or
th

 
21

 
a 

a 
W

es
t 

La
ke

 
28

 
a 

a 
W

es
t 

La
ke

 
re

p
li

ca
te

 
32

 
a 

a 
21

6-
U

-1
0 

Po
nd

 
24

 
a 

4.
0 

21
6-

A
-2

9 
D

it
ch

 
28

 
a 

a 
20

0 
A

re
a 

so
il

 
st

an
da

rd
sb

 
-

-
30

0.
0 

NO
TE

: 
No

 
st

an
da

rd
 d

ev
ia

ti
on

 i
s 

av
ai

la
b

le
. 

aL
es

s 
th

an
 d

et
ec

ta
bl

e 
bs

oo
th

e,
 

19
79

. 

9D
sr

 
13

7c
s 

15
5E

u 
23

9,
24

0p
u 

24
1A

m
 

69
.0

 
80

.0
 

a 
22

0.
0 

26
0.

0 
4.

2 
69

0.
0 

a 
6.

0 
0.

32
 

72
.0

 
11

.0
 

5.
8 

2.
4 

<
7.

0 

19
.0

 
10

0.
0 

a 
5.

3 
<

5.
0 

0.
7 

11
6.

0 
a 

1.
3 

<
5.

0 

63
.0

 
34

8.
0 

a 
2.

2 
<

5.
0 

<0
.8

 
48

0.
0 

a 
2.

0 
<

0.
2 

<0
.7

 
15

.0
 

a 
1.

1 
<

5.
0 

2.
8 

14
0.

0 
a 

1.
9 

<
0.

3 

0.
81

 
44

2.
0 

a 
0.

6 
<

0.
3 

<
0.

6 
0.

9 
a 

2.
5 

<
7.

0 
1.

1 
0

.6
 

a 
2.

0 
<

6.
0 

2.
7 

26
6.

0 
a 

66
.0

 
68

.0
 

0.
5 

15
.0

 
a 

19
.0

 
<

9.
0 

40
0.

0 
40

0.
0 

-
60

.0
 

30
0.

0 

~
 

0 I :z
: 

V
>

 
I V>

 

:::"
' 

CX
> 

w
 

I 1
-'

 
w

 " 



RHO-HS-SR-83-13 P 

GROUNDWATER MONITORING 

SUMMARY 

Periodic groundwater samples were collected from a network of 
112 monitoring wells located near waste storage and liquid-waste disposal 
facilities. Concentrations of specific radionuclides were below DOE 
Table II Concentration Guidelines with the exception of (1) 90sr in two 
wells monitoring the inactive 216-B-5 reverse well and the 216-S-1 and 
216-S-2 Cribs and (2) tritium in one well monitoring the 216-A-368 Crib that 
receives PUREX ammonia-scrubber waste. Elevated 90sr was noted in one well 
monitoring Gable Mountain Pond. A study was requested to determine the 
extent of this occurrence. As in previous years, elevated nitrate 
concentrations were observed in the vicinity of several wells at both active 
and inactive disposal sites. 

DISCUSSION 

The groundwater monitoring network for 1983 consisted of 112 wells in 
the unconfined aquifer underlying the liquid-waste disposal sites and tank 
farms in the Separations Area. Monitoring well locations are shown in 
Figures 30, 31, and 32. Active disposal sites were sampled monthly while 
inactive sites were sampled quarterly, semiannually, or annually depending 
on disposal site history. Most of the monitoring wells were equipped with 
dedicated submersible pumps; a few wells were sampled by bailing. Samples 
were collected for Rockwell by PNL and were analyzed by U.S. Testing 
Laboratory. A summary of analytical methods and quality control results for 
calendar year 1983 are included in the PNL environmental surveillance report 
for 1983 (Price et al., 1984). Routine analytical parameters for 1983 
included 3H, 90sr, l37cs, 106Ru, 60co, total or gross alpha, gross beta, and 
nitrate. Results of the monitoring program for 1983 are summarized in 
Table 20. The DOE Concentration Guidelines for water in uncontrolled areas 
(Table II, DOE, 1981) are listed in Table 21. 
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FIGURE 32. Location of 600 Area Monitoring Wells Used in the Separations Area 
Groundwater Monitoring Program (Calendar Year 1983). 
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TABLE 20. Summary of 1983 Groundwater Monitoring Results. (Sheet 1 of 13) 

Well (sites 
monitored) 

299-El3-5 
(216-B-18) 

299-El3-8 
(216-B-21) 

299-El3-14 
(216-B-29) 

299-E13-19 
(216-B-28) 

299-E"16-2 
(216-A-30) 

299-E17-1 
(216-A-10) 

299-Ell-2 
(216-A-27) 

299-E17-5 
(216-A-368) 

299-Ell-6 
(216-A-36) 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

~·1AX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

Total alpha I Total beta 
(pCi/mL) (pCi/mL) 

4.05E-1 
9.46E-2 
3.80E-3 

3.84E-2 
2. 22E-2 
1.10E-2 

3.73E-2 
1.42E-2 
O.OOE-1a 

2.95E-2 
2.05E-2 
5.11E-3 

4.32E-2 
1.57E-2 
3. 33E-2 

3.96E-2 
2.69E-2 
1.12E-2 

4.54E-2 3.56E-1 
3.14E-2 1.17E-1 
1.62E-2 5. 31E-2 

1.14E-1 1.63E-1 
1. 39E-2 4.59E-2 
1. 54E-3 9.99E-3 

7.21E-1 
7.26E-2 
4.48E-3 

dNegative analytical values appear as zeros. 

200 East Area 

1.59E+O 
4.81E-1 
O.OOE-1a 

2.98E-3 
1.24E-3 
4.40E-4 

5.06E+2 2.12E-2 
2.37E+2 1.49E-2 
1. 06E+2 1. 04E-2 

6.09E+2 6.86E-2 
4.76E+2 3.99E-2 
2.68E+2 2.20E-2 

5.70E+2 3.99E-2 
5.01E+2 2.48E-2 
3.81E+2 1. 90E-2 

1.05E+O 9.30E-4 
4.98E-1 6.00E-4 
O.OOE-13 2.20E-4 

bThree values or less, no maximum or minimum calculated. 

7.67E-3 8.19E-3 1. 78E-2 
2.86E-3 2.32E-3 6.70E-3 
O.OOE-1a O.OOE-1a O.OOE-1a 

7.06E-3 6.06E-3 5.95E-3 6.05E-3 
1. 67E-3 1. 31E-3 1.29E-3 1.49E-3 
O.OOE-1a O.OOE-13 O.OOE-13 O.OOE-13 

2.45E-2 1.05E-2 9.32E-3 4.58E-2 
4.29E-3 1.80E-3 3.10E-3 1. 51E-2 
O.OOE-13 O.OOE-13 O.OOE-13 O.OOE-13 

8.23E-2 1.42E-2 1.08E-2 4.28E-2 
1.04E-2 3. 90E-3 2.47E-3 1.36E-2 
O.OOE-13 O.OOE-13 O.OOE-13 O.OOE-13 

Uranium 
(pCi/mL) 

7.69E-Jb 
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TABLE 20. Summary of 1983 Groundwater Monitoring Results. (Sheet 2 of 13) 

Well (sites 
monitored) 

299-E17-8 
(216-A-38) 

299-El7-9 
(216-A-36A) 

299-E23-2 
(200 East Area) 

299-E24-1 
(216-A-5) 

299-E~4-2 
(216-A-10) 

299-E24-4 
(216-A-9) 

299-E24-8 
(216-C-5) 

299-E24-12 
(216-A-31) 

299-E24-13 
(241-A) 
--· 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

Total alpha I Total beta I Trit<um ~<trate I 90Sr 
(pCi/ml) (pCi/mL) (pCi/ml) (mg/L) (pCi/ml) 

200 East Area (contd) 

2.43E-1 2.17E+2 2.28E-2 1.41E-3 
4.16E-2 2.83E+1 9.89E-3 2.82E-4 
9.59E-3 6.95E+O 2.20E-3 O.OOE-1a 

8.47E-2 l.06E+4 1.45E-1 1.08E-2 
1.19E-3b 4.09E-2 7 .02E+3 1.06E-1 4.24E-3 

1.57E-2 l.OOE+3 1.20E-2 4.06E-4 

1.22E-2b 2.25E+Ob 1.36E-3b 

6.47E-2 1.82E+2 3.04E-2 6.57E-3 
3.65E-2 1.33E+2 1.68E-2 1. 99E-3 
1.22E-2 7 .37E+1 1.02E-2 O.OOE-1a 

2.85E-3 5.65E-2 4.49E+2 2.57E-2 1.04E-2 
1.07E-3 3.40E-2 1.69E+2 1. 73E-2 3.57E-3 
o.ooE-1a 1. 70E-2 5.77E+1 8.80E-3 O.OOE-ta 

2.25E-1 2.74E+1 1. 99E-2 3.04E-3 
3.8/E-2 2.03E+1 1.04E-2 1.52E-3 
O.OOE-14 1.58E+1 7. 75E-3 O.OOE-1• 

5.19E-2 1.47E+1 2.12E-2 
2.50E-2 9. 71E+O 9.53E-3 
O.OOE-1a 6.20E+O 6.20E-3 

1.18E-1 1.11E+3 7. 50E-2 
4.38E-2b 8.57E-2 l.01E+3 5.67E-2 

6.18E-2 8.52E+2 3. 78E-2 

2.50E-2 
1.50E-2 
1.04E-2 

aNegative analytical values appear as zeros. 
bThree values or less, no maximum or minimum calculated. 

137Sr 
(pCi/ml) 

1.63E-2 
5.35E-3 
O.OOE-1a 

2.08E-2 
5.43E-3 
O.OOE-1a 

1.23E-2 
4.38E-3 
O.OOE-1a 

9.21E-3 
2. 71E-3 
O.OOE-1a 

3.24E-3 
1.48E-3 
O.OOE-14 

9.31E-3 
2.17E-3 
O.OOE-1• 

.60Co 
(pCi/ml) 

1.19E-2 
3.57E-3 
O.OOE-1a 

1.02E-1 
2.18E-3 
O.OOE-1a 

1.12E-2 
4.79E-3 
O.OOE-1a 

8.05E-3 
2.48E-3 
O.OOE-1a 

2.13E-4 
5.32E-5 
O.OOE-1• 

7.82E-3 
1.81E-3 
O.OOE-1a 

106Ru 1 Uranium 
(pCi/ml) (pCi/mL) 

4.88E-2 
9.76E-3 
O.OOE-1a 

2.35E-2 
4.97E-3 
O.OOE-1a 

4.11E-2 
1. 97E-2 
O.OQE-1a 

7.94E-2 
2.20E-2 1.13E-3b 
O.OQE-1• 

3.94E-2 
1.38E-2 
O.OOE-1• 

6.76E-2 
6.30E-3 
O.OQE-1• 

1. 95E-2b 
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TABLE 20. Summary of 1983 Groundwater Monitoring Results. (Sheet 3 of 13) 

Well (sites 
monitored) 

299-E25-2 
(216-A-1) 

299-E25-3 
(216-A-6) 

299-E25-6 
(216-A-8) 

299-E25-9 
(216-A-8) 

299-E25-10 
(216-A-18,19,20) 

299-E25-ll 
(216-A-30) 

299-E25-13 
(241-AX) 

299-E25-17 
(216-A-37-1) 

299-E25-18 
( 216-A-37-1) 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

Total alpha J Total beta 
(pCi/mL) (pCi/mL) 

1.14E-2b 

3.99E-2 
2.34E-2 
2.35E-3 

3. 75E-3 4.06E-2 
9.01E-4 1.82E-2 
O.OOE-1a O.OOE-1a 

4.62E-3 4.83E-2 
1. 32E-3 1. 28E-2 
O.OOE-1• 7. 78E-4 

9. 23E-3 1. 99E-2 
2. 70E-3 1. 22E-2 
1.19E-4 O.OOE-1• 

3.48E-2 
1.13E-2 
O.OOE-1a 

1. 78E-1 
5.04E-2 
5. 95E-3 

1. 79E-2 
1.14E-2 
5.42E-3 

6.15E-2 
2.20E-2 
O.OOE-1• 

3Negative analytical values appear as zeros. 

200 East Area (contd) 

7.70E+1 6.64E-3 
4.07E+1 5.67E-3 
2.75E+1 4. 70E-3 

2.56E+2 4.21E-3 
2.16E+2 1. 53E-3 
1.84E+2 3.10E-4 

5.88E+2 
9.18E+1 5.16E-3b 
4.13E+O 

5.65E+1 7. SOE-3 
2.99E+1 4.99E-3 
1.65E+1 3.07E-3 

5.63E+1 3.58E-3 
4.77E+1 1.42E-3 
3.83E+1 4.40E-4 

2.06E+2 3.52E-2 
1.78E+2 2.60E-2 
1.61E+2 1. 73E-2 

bThree values or less, no maximum or minimum calculated. 

6.60E-3b 

3.67E-3 1.28E-2 3.68E-3 4.34E-2 
1.08E-3 3.00E-3 1.12E-3 3.95E-3 
O.OOE-1a O.OOE-1a O.OOE-1a O.QQE-1• 

1. 79E-3 9.01E-3 4.67E-3 6.73E-2 
4.77E-4 2.33E-3 1.51E-3 l.SOE-2 
O.OOE-1a O.OOE-1• O.OOE-1• O.OOE-1• 

7.82E-3 6.19E-3 3.57E-2 
1.65E-3 2.84E-3 2.01E-2 
O.OOE-1• O.OOE-1• O.OQE-1a 

7.53E-3 9.35E-3 5.61E-3 3.50E-2 
2.81E-3 2.33E-3 2.33E-3 1. 39E-2 
O.OOE-1• O.OOE-1a O.OOE-1• O.OOE-1a 

5.35E-4b 3.17E-3b 2.81E-3b 1. 67E-2b 

3.81E-3b 2.03E-3b 2.26E-3b 3.53E-2b 

Uranium 
(pCi/mL) 

1. 23E-2 
3.03E-3 
O.OOE-1• 
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TABLE 20. Summary of 1983 Groundwater Monitoring Results. (Sheet 4 of 13) 

Well (sites 
monitored) 

299-E25-19 
(216-A-37-1) 

299-E25-20 
(216-A-37-1) 

299-E25-21 
(216-A-37-2) 

299-E25-22 
(216-A-37-2) 

299-'E25-23 
(216-A-37-2) 

299-E25-24 
(216-A-37-2) 

299-E26-2 
(216-A-24) 

299-E26-4 
(216-A-24) 

299-E27-5 
(216-C-10) 

----

Total alpha I Total beta 
(pCi/mL) (pCi/mL) 

MAX 4.62E-2 
AVE 2. 75E-2 
MIN 1.19E-2 

MAX 6.52E-2 
AVE 2.38E-2 
MIN 2.88E-4 

MAX 3.31E-2 
AVE l.28E-2 
MIN 2.99E-3 

MAX 3. 60E-2 
AVE 1.85E-2 
MIN 7 .85E-3 

MAX 4.SOE-2 
AVE 3.04E-2 
MIN 1. 59E-2 

MAX 5.14E-2 
AVE 2.88E-2 
MIN 1.81E-2 

MAX 1. 92E-2 
AVE l.18E-2 
MIN 2.53E-4 

MAX 1.34E-2 
AVE 9.30E-3 
MIN 4.87E-3 

MAX 1.61E-1 
AVE 5.21E-2 
MIN O.OOE-1a 

3Negative analytical values appear as zeros. 

200 East Area (contd) 

5.61E+2 l.37E-1 
4.30E+2 1.15E-1 
3.10E+2 l.OOE-1 

2.22E+3 l.02E+O 
1.82E+3 3.70E-1 
l.OOE+3 3.21E-2 

2.22E+1 7.88E-3 
2.12E+1 5.97E-3 
2.05E+1 3.84E-3 

6.49E+1 3.09E-2 
3.14E+1 1.36E-2 
1.20E+1 5.70E-3 

2. 20E+O 4.14E-3 
1.45E+O 2. 78E-3 
9.50E-1 7. 50E-4 

2.42E+O S.SOE-3 
1.63E+O 2.53E-3 
9.59E-1 1.49E-3 

8.24E+O 8.8SE-3 
5.32E+O 6.45E-3 
3.82E+O 4.40E-3 

3.61E+1 7.00E-3 
2.56E+1 5.68E-3 
1.87E+1 4. 20E-3 

bThree values or less, no maximum or minimum calculated. 

2. 78E-Jb 4.23E-4b 5.07E-Jb 4.93E-Jb 

4.48E-3 5.61E-3 2.26E-3 2.9SE-2 
2.34E-3 1. 97E-3 1.04E-3 2.47E-2 
O.OOE-1a O.OOE-1a O.OOE-1a 2.03E-2 

2.82E-3b 4.73E-4b 3.38E-3b O.OOE-1a 

3.04E-3b 5.47E-3b 1.29E-Jb l.16E-2b 
I 
I 
' 

O.OOE-1a 2.29E-3b 2. 70E-3b 3.28E-3b 

3.20E-3b 4.17E-Jb O.OOE-1a 6. 55E-3b 

' I 
' 

i 

I 

l.46E-2 9.69E-3 3.90E-2 
4.41E-3 4.15E-3 9.7SE-3 I 

O.OOE-1a O.OOE-1a O.OOE-1a ! 

Uranium 
(pCi/mL) 
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TABLE 20. Summary of 1983 Groundwater Monitoring Results. (Sheet 5 of 13) 

Well (sites I Sampling Total alpha Total beta 
monitored) frequency (pCi/ml) (pCi/mL) 

200 East Area (contd) 

MAX 8.35£-2 1.18E+2 1.56£-2 4.48E-3 3.57E-2 
299-E28-12 AVE 2.79£-2 6. 7BE+1 3.29E-3 1.17E-3 7.89E-3 
(216-B-55) MIN O.OOE-1a 7.34E+O O.OOE-1a O.OOE-1a O.QOE-1a 

MAX 3.63E-2 7.33E+1 1.02E-2 8.01£-3 B.29E-2 
299-E28-13 AVE 1. 57E-2 l.29E+1 2.33£-3 1. 95E-3 1. 21E-2 
(216-B-55) MIN O.OOE-1a 5.51£+0 O.OOE-1a O.OOE-1a O.OOE-1a 

~1AX 2.54E-1 
299-E28-16 AVE 8.25£-2 
(216-B-12) MIN 1.17E-2 

MAX 
299-E2B-17 AVE 1.19E-2b 
(216-B-10A/B) MIN 

MAX 2.51£-1 1. 77E-1 1.09£+2 6.33£-1 8.98£-3 1.21£-2 8.24£-3 5.01E-2 
299-t28-18 AVE 1.68£-1 9.07£-2 7.64E+1 3.36E-1 2.68E-3 2.45E-3 2.02E-3 9.85E-3 
(216-B-62) MIN l.llE-1 5.66E-2 4.70E+1 1.38E-1 O.OOE-1a O.OOE-1a O.OOE-1a O.OOE-1a 

MAX 1.34E-1 1.03E-1 7.35E+1 4.26E-1 3.51E-2 1. 26E-2 8.95E-3 3.38E-2 
299-E28-21 AVE 7.16E-2 6.15E-2 5.6BE+1 2.33£-1 5.44E-3 2.85E-3 2. 32E-3 6.82E-3 
(216-B-62) MIN 2. 22£-4 4. 23E-2 4.65E+1 1. 53E-1 O.OOE-1a O.OOE-1a O.OOE-1a O.OOE-1a 

MAX 
299-E28-23 AVE 4.32E-2b 2.28E+1b 2.82E+Ob 1. 97E-2b 1.20E+1b 3.66E+Ob 1.20E-3b 2.69E-2b 
(216-B-5) MIN 

MAX 
299-E32-1 AVE 3.91E-2b 4.31E+Ob 3.10E-2b 
(200 East Area) MIN 

MAX 
299-E33-1 AVE 3.57E-1b 2. 52E-3b 5.28E-2b 1.15E-3b 
(216-B-43) MIN 

aNegative analytical values appear as zeros. 
bThree values or less, no maximum or minimum calculated. 
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Uranium 
(pCi/mL) 
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TABLE 20. Summary of 1983 Groundwater Monitoring Results. (Sheet 6 of 13) 

Well (sites 
monitor~d) 

299-£33-3 
(216-B-44,45,46) 

299-E33-5 
(216-B-47) 

299-£33-8 
(216-B-41) 

299-£33-9 
(241-BY) 

299-03-18 
(216-B-7A,7B) 

299-£33-20 
(241-B) 

299-E33-21 
(216-B-36) 

299-£33-24 
(216-B-57) 

299-E33-26 
(216-B-61) 

Total alpha I Total beta 
(pCi/ml) (pCi/ml) 

MAX 
AVE 3.11E+Ob 
MIN 

MAX 
AVE 8.46E-1b 
MIN 

MAX 
AVE 1.62E-1b 
MIN 

MAX 
AVE 2.32E-1b 
MIN 

MAX 
AVE 4.14E-2b 
MIN 

MAX 
AVE 5.22E-2b 
MIN 

MAX 
AVE 4.17E-3b 
MIN 

MAX 
AVE 2.86E-1b 
MIN 

MAX 
AVE 8.18E-1b 
MIN 

aNegative analytical values appear as zeros. 

200 East Area (contd) 

8.89E+Ob 

2.12E+Ob 2.56E-1b 

bThree values or less~ no maximum or minimum calculated. 

1.30E-3b 1. 26E-2b 8.49E-1b 7.33E-2b 

4.54E-3b l.OOE-1b 1. 79E-2b 

2. 78E-3b 4. 72E-3b 2.76E-2b 

4.05E-3b 7. 78E-3b 2. 93E-2b 6.69E-3b 

3.31E-3b 2.00E-3b 2.83E-3b 

6.50E-3b 

2.18E-Jb 2. 35E-3b 2.67E-2b 

4.67E-3b 1. 85E-2b 3.70E-2b 

7 .16E-3b 8.31E-2b 7 .80E-3b 

Uranium 
(pCi/mL) 
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Well (sites 
monitored) 

TABLE 20. Summary of 1983 Groundwater Monitoring Results. (Sheet 7 of 13) 

frequency (pCI/mL) (pC1/mL) 
Uranium 
(pCi/mL) Sampling Total alpha I Total beta I I I I I I I 

_J ______ _J ______ ~ ____ _L ______ L_ ____ J_ ____ ~------~----

200 East Area (contd) 

MAX 
299-E33-27 AVE l.28E+Ob 4.77E+1b 1. 39E+Ob l. 31E-2b 8.03E-2b 
(241-BX) MIN 

MAX l.27E-1 4.57E+1 2. 70E-2 7.43E-3 7.09E-3 3.59E-2 
299-E34-1 AVE 2.61E-2 4.34E+O 9.42E-3 2.05E-3 2.37E-3 l. 32E-2 
(216-B-63) MIN O.OOE-1a 5.60E-2 2.80E-3 O.OOE-1a O.OOE-1a O.OOE-1a 

I 

200 west Area 

MAX 4.14E-2 
299-W10-1 

I 
AVE 2. 98E-2 

(216-T-5) MIN l. 96E-2 

MAX 2.56E-2 6.51E-2 
299-W10-3 AVE 1. 86E-2 5.88E-2 
(2160T-32) MIN l.19E-2 4.84E-2 

MAX l.50E-1 l.86E-2 2.49E-2 1.01E-2 
299-W10-4 AVE l.05E-1 3.30E+1b 8.26E-3 l. 58E-2 2.02E-3 
(216-T-36) MIN 7 .24E-2 3.00E-3 5.19E-3 O.OOE-1a 

MAX 3.18E-3 l.15E-1 1.02E-2 1. 98E-2 6.53E-2 
299-W10-8 AVE 2.15E-3 9.04E-2 3.42E-3 1.41E-2 3.00E-2 
(241-T) MIN l.54E-3 7.85E-2 O.OOE-1a 4.46E-3 O.OOE-1a 

MAX S.OOE-3 l.58E-1 l. 70E-2 2.75E-2 6.45E-2 
299-W10-9 AVE 3.91E-3 9.27E-2 3. 97E-3 1.46E-2 l.82E-2 
(241-T) MIN 1. 78E-3 6.34E-2 O.OOE-1a 5.96E-3 O.OOE-1a 

MAX 9.34E-3 l.65E-1 l.46E-2 9.85E-3 
299-Wll-11 AVE 3. 77E-3 l.12E-1 3.40E+1b 3.98E-3 7.85E-3 
(216-T-8) MIN l.19E-3 8.29E-2 O.OOE-1a 6.15E-3 

dNegative analytical values appear as zeros. 
bThree values or less, no maximum or minimum calculated. 
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TABLE 20. Summary of 1983 Groundwater Monitoring Results. (Sheet 8 of 13) 

Well (sites Total alpha Total beta Uranium 
monitored) (pCi/ml) (pCi/mL) (pCi/mL) 

ZOO West Area (contd) 

MAX 
Z99-Wll-13 AVE 1.03E-lb l.OZE+zb 1.87E-lb 
(ZOO West Area) MIN 

MAX 7 .15E-Z 
Z99-Wll-15 AVE 4. 98E-Z 
(Zl6-T-34) MIN Z.9BE-Z 

MAX 1.53E-l 
Z99-Wll-18 AVE l.Z3E-l 4.00E-3b 
(Zl6-T-35) MIN 1.06E-l 

MAX 7 .OOE-3 1.69E-l 8.83E-3 1.94E-Z 1.96E-Z 
Z99-Wll-Z3 AVE 3.30E-3 l.OlE-1 3.0ZE-3 1.55E-Z 3.92E-3 
(241-T) MIN O.OOE-la 7.04E-2 O.OOE-Ia l.lZE-Z O.QOE-la 

MAX Z.73E-3 1.17E-l 3.5ZE-3 Z.Z7E-Z Z.74E-2 
299-Wll-Z4 AVE l.SOE-3 9.88E-Z 1.39E-3 l.SOE-Z l.OBE-Z 
(Z41-T) MIN 6.ZZE-4 8.38E-Z O.OOE-la 1.05E-Z O.OOE-ll 

MAX 
Z99-Wl4-Z AVE 3.9ZE-3b 7 .89E-zb 2.86E+zb 
(Zl6-T-26,Z7,28) MIN 

MAX Z.OBE-Z 5.71E+l 
Z99-Wl4-5 AVE 1.31E-Z Z.87E+l 
(241-TX) MIN 8.07E-4 l.Z7E+l 

MAX Z.77E-Z 
Z99-Wl4-6 AVE 1.61E-2 
(Z41-TX) MIN !.09E-3 

• MAX 3.14E-Z 3.97E-Z 3. 78E-l 5.Z9E-3 1.60E-Z l.lZE-2 3. 9ZE-Z 
Z99-Wl4-10 AVE 3.69E-3 1.04E-Z Z.91E-l 1.36E-3 ' 3.90E-3 Z.Z8E-3 1.24E-2 
(Z16-W-LWC) MIN O.OOE-1a O.OOE-la 4.ZOE-Z O.OOE-1a O.OOE-la O.OOE-ll O.OOE-la 

-Negative analytical values appear as zeros. 
bThree values or less, no maximum or minimum calculated. 
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TABLE 20. Summary of 1983 Groundwater Monitoring Results. (Sheet 9 of 13) 

Well (sHes 
monitored} 

299-W15-3 
(241-TY) 

299-W15-4 
(216-T-19) 

299-W15-6 
(216-Z-9) 

299-W15-7 
(216-Z-7) 

299-Wl5-10 
(216-Z-16) 

299-W15-ll 
(216-Z-16) 

299-W18-5 
(216-Z-12) 

299-W18-9 
(216-Z-8) 

299-W18-12 
(216-Z-18) 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

Total alpha Total beta I Tritium 90Sr I 137sr 
(pCi/ml) _i"Ci!mL) _ (pCi/ml) (pCi/ml) (pCi/ml) 

200 West Ar•• (contoj 

5.75E-2 1.16E-2 
5.30E-2 4.76E-3 
4.91E-2 O.OOE-1• 

4.38E-2 9.71E+2 9.43E-1 
2.28E-2 9.06E+2 8.78E-1 
8.35E-3 8.04E+2 8.23E-1 

2. 73E-3 1.90E-2 1. lBE-2 
1.56E-3 1.14E-2 8.89E-3 
9.49E-4 6.28E-3 5.30E-3 

7 .UE-4 2.22E-1 1. 79E-1 1.39E-3 
3.85E-4 l.OOE-1 1.22E-1 5.24E-4 
O.OOE-1• 2.67E-2 8.40E-2 O.OOE-1• 

2.73E-3 1. 92E-1 
1.33E-3 6.05E-2 1.68E-1b 
O.OOE-10 1.50E-2 

3.20E-3 5.51E-2 3.54E-1 
2.29E-3 : 3.43E-2 3.01E-1 
1.54E-3 2.07E-2 2. 57E-1 

2. 73E-3 4.46E-2 
9.49E-4 1.77E-2 
O.OOE-1• 6.97E-3 

2.49E-3 3.01E-2 3.14E-2 
1.28E-3 1.16E-2 1.26E-2 
6.24E-4 4.50E-3 2.BBE-3 

3.36E-3 3. 76E-2 1. 72E+o 1.64E-2 
2.08E-3 1.22E-2 8.30E-1 5.02E-3 
O.OOE-1• O.OOE-10 l.lOE-1 5.30[-4 

aNegative analytical values appear as zeros. 
bThree values or less, no maximum or minimum calculated. 

60co 
(pCi/ml) 

1.41E-2 
1.12E-2 
6.36E-3 

5.03E-2 
2.63E-2 
6.71E-3 

106Ru I Uranium 
(pCi/ml) (pCi/ml) 

2.47E-2 
1.07E-2 
O.OOE-10 

3.91E-2 
1.52E-2 
O.OOE-1• 

1.35E-3 
9.46E-4 
6.19E-4 
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TABLE 20. Summary of 1983 Groundwater Monitoring Results. (Sheet 10 of 13) 

Well (sites 
monitored) 

299-W18-15 
(216-U-10) 

299-W18-17 
(216-Z-20) 

299-W18-18 
(216-Z-20) 

299-W18-19 
(216-Z-20) 

299-Wl8-20 
(216-Z-20) 

299-W19-2 
(216-U-8) 

299-Wl9-3 
(216-U-1&2) 

299-W19-5 
(216-S-23) 

299-W19-ll 
(216-U-1) 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

Total alpha J Total beta 
(pCi/mL) (pCi/mL) 

3.34E-1 6.93E-2 
6.88E-2 3. 70E-2 
9.49E-4 1.06E-2 

5.72E-3 4.91E-2 
1.89E-3 1.69E-2 
O.OOE-1• O.OOE-1a 

4.15E-4 1.57E-1 
1.04E-4 1.21E-1 
O.OOE-1• 5.58E-1 

5.60E-3 3.18E-2 
1.09E-3 1.36E-2 
O.OOE-1• O.OOE-1• 

6.25E-3 4.94E-2 
2.23E-3 1.40E-2 
O.OOE-1• O.OOE-1a 

7.92E-2 
4.72E-2 
2.39E-2 

9.65E-2 1.76E-1 
4.26E-2 1.14E-1 
3.20E-3 3.12E-2 

1.45E-2 
9.82E-3 
3.34E-3 

l.l8E-2 
5.34E-3 
5.69E-4 

4Negative analytical values appear as zeros. 

Tritium 
(pCi/mL) 

Nitrate 
(mg/L) 

200 West Area (cont~j 

3.20E+O 5.30E-3 
6.69E-1 1.12E-3 
O.OOE-1a 3.50E-4 

5.77E-1 4. 90E-3 
2. 71E-1 2.85E-3 
O.OOE-1• l.BOE-3 

1.67E+O 2.70E-3 
6.88E-1 1.64E-3 
2.74E-1 9.07E-4 

1.10E+1 3.10E-3 
2.98E+O 7.94E-4 
6.30E-2 6.20E-5 

9.50E+O 5.30E-3 
2.67E+O 1.57E-3 
2.61E-1 4.40E-4 

9.31E+1 4.39E-1 
7.38E+1 2.55E-1 
6.18E+1 1. 82E-1 

3.16E-1 3.23E-2 
1.92E-1 2.36E-2 
8.10E-2 1.50E-2 

9.79E-1 5.89E-3 
7.44E-1 3.29E-3 
3. 96E-1 1. 77E-3 

2.21E+O 3.65E-2 
1.08E+O 2.75E-2 
4.19E-1 1.79E-2 

bThree values or less, no maximum or minimum calculated. 

3.47E-2 9.02E-3 7.43E-2 
5.23E-3 3.56E-3 l.40E-2 
O.OOE-1• O.OOE-1• O.OOE-1• 

8.83E-3 2.25E-3 7.81E-2 
2. 79E-3 1.10E-3 3.54E-2 
O.OOE-1• O.OOE-1a 8.38E-3 

4.85E-3 4.49E-3 1.18E-2 
2. 74E-3 1.55E-3 4.82E-3 
1.41E-3 O.OOE-1• O.OOE-1• 

6.46E-3 1.04E-2 3.08E-2 
1.93E-3 2.27E-3 4.55E-3 
O.OOE-1• O.OOE-1• O.OOE-1• 

1.23E-2 9.14E-3 8.85E-2 
2.40E-3 2.02E-3 1.56E-2 
O.OOE-1• O.OOE-1• o.ooE-1• 

O.OOE-1• 3.88E-3 1.92E-2 
O.OOE-1• 1.90E-3 7.70E-3 
O.OOE-1• O.OOE-1• O.OOE-1• 

3.09E-3 7 .46E-3 1.93E-2 
7.72E-4 2.24E-3 1.49E-2 
O.OOE-1• O.OOE-1• 7.61E-3 

Uranium 
(pCi/mL) 

1.80E-2b 

2.05E-3 
1.20E-3 
5.47E-4 

3.55E-2 
2.83E-2 
2.38E-2 
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TABLE 20. Summary of 1983 Groundwater Monitoring Results. (Sheet 11 of 13) 

Well (sites 
monitored) 

299-W19-12 
(241-U) 

299-W22-1 
( 216-S-1) 

299-W22-2 
(216-S-1&2) 

299-W22-12 
(216-S-7) 

299-W'22-20 
(216-S-20) 

299-W22-21 
(216-S-13) 

299-W22-22 
(216-U-12) 

299-W22-26 
(216-S-9) 

299-W22-27 
(216-S-9) 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

Total al~ha 
(pCi/ml) 

6.13E-Jb 

7.39E-3b 

5.49E-3b 

4.57E-2 
2.57E-2 
O.OOE-1a 

3.75E-3 
9.42E-4 
O.OOE-1a 

Total beta 
(pCi/ml) 

2.03E-2b 

5.56E-1b 

9.67E-2b 

3.45E-2b 

1.31E-1 
7.52E-2 
5.43E-2 

1.65E-1 
1.35E-1 
1.20E-1 

2.18E-2 
1.17E-2 
O.OOE-1• 

2.08E-2b 

z.ooE-zb 

aNegative analytical values appear as zeros. 

200 West Area (contd) 

1.13E-ib 3.22E-2b 

3.54E+1b 1.41E-2b 

9.92E-1b 1.60E-2b 

4.40E+2b 5.37E-3b 

3.62E+2b 

1. 91E-2 
1.33E-2 
7.51E-3 

1.50E+2 9. 20E-3 
2.02E+1 l. 97E-3 
2.37E+O l.SOE-4 

2.81E+2b 

7.01E+2b 9.48E-3b 

bThree values or less. no maximum or minimum calculated. 

2. BSE-Jb 2.63E-3b 1. 05E-3b 

3.04E-1b 3.40E-4b 1. 77E-3b 

2.21E-3b 2.15E-3b 1.38E-3b 2.37E-2b 

1.39E-3b 

5.10E-3 
1.27E-3 
O.OOE-1• 

4.50E-3 3.10E-3 3.74E-3 2.81E-2 
2.29E-3 9.33E-4 9.35E-4 1. 76E-2 
O.OOE-1• O.OOE-1a O.OOE-1• O.OOE-1a 

5.52E-3 9.76E-3 1. 71E-3 2.29E-2 
1. 75E-3 l.SOE-3 2.52E-4 4.64E-3 
O.OOE-1• O.OOE-1a O.OOE -1• O.OOE-1• 

9.30E-4b 5.17E-4b 2.72E-3b l.10E-2b 

Uranium 
(pCi/ml) 

2.82E-3b 

5.66E-3 
l.57E-3 
O.OOE-1a 
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TABLE 20. Surrrnary of 1983 Groundwater Monitoring Results. (Sheet 12 of 13) 

Well (sites 
monitored) 

299-W23-1 
(216-S-3) 

299-W23-2 
( 141-SX) 

299-W23-3 
(141-SX) 

299-W23-4 
(116-S-21) 

299-W~3-9 
(116-S-15) 

299-W23-10 
(216-S-25) 

299-W23-ll 
(216-S-25) 

299-W26-3 
(216-S-6) 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

I~AX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

MAX 
AVE 
MIN 

Total alpha ) Total beta 
(pCi /ml) (pCi /ml) 

1. 27E-2b 

6.54E-3b 

1. 75E-2b 

3. 51E-2 3.86E-2 
2.91E-2 2.73E-2 
2.54E-2 1. 36[-2 

2.26E-2 3.34E-2 
9.62E-3 l.38E-2 
5.93E-4 1. 86E-3 

3.39E-2 
1.56E-2 
O.OOE-1• 

4.20E-1 6.31E-2 
4.92E-2 2.43E-2 
3.11E-3 O.OOE-1• 

1. 91E-3 2.02E-2 
9.87[-4 7.53E-3 
5.93[-4 O.OOE-1• 

aNegative analytical values appear as zeros. 

200 West Area (contd) 

3.39E+O 2.70E-3 
2.08E+O l.llE-3 
6.03E-1 4.40E-4 

4.15E+1 
2.58E+1 
4.59E-1 

3.15E+2 
8.18E+1 
6.67E-1 

1.83E+2 
2.44E+1 
7.87E-1 

8.64E-1 
6.25E-1 9.72E-4b 
7.00E-2 

bThree values or less, no maximum or minimum calculated. 

8.26E-3 1. 93E-3 4.49E-3 3.40E-2 
2.52E-3 5.12E-4 1.05E-3 8.24E-3 
O.OOE-1a O.OOE-1a O.OOE-1a O.OOE-1• 

8.47E-3 9.51E-3 4.49E-3 6.81E-2 
1.47E-3 2.40E-3 1. 55E-3 2.72E-2 
O.OOE-1' O.OOE-1a O.OOE-1a O.OOE-1• 

7 .49E-3 8.32E-3 3.43E-2 
1.68E-3 2.13E-3 4.10[-3 
O.OOE-1• O.QOE-1• O.OOE-1a 

Urani urn 
(pCi/ml) 

2.09E-2 
1. 59E-2 
1. 37E-2 

6.72E-2b 
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Total Alpha 

RHO-HS-SR-83-13 P 

TABLE 21. Radionucl ide Concentration Guides. 

Parameter Table II Concentration 
Limits (pCi /mL) 

Total alpha 0.03* 
Total beta 0.03* 
90sr 0.30 
60co 30 
137cs 20 
106Ru 10 
3H 3,000 
Total uranium 0.6 

NOTE: Table II (uncontrolled area), 
Column 2 (water), Attachment XI-1, 
DOE Order 5480.1, (DOE, 1981). 

*The Concentration Guide for "unidentified" 
activity is 0.03 pCi/mL when no other informa­
tion is available for the sample (or monitoring 
site). 

Samples collected from 47 wells were analyzed for total alpha activity. 
Significant alpha contamination was detected only at the 216-B-62 Crib. The 
two wells at this crib (299-E28-21 and 299-E28-18) showed consistently 
elevated alpha activity. A concentration history plot of well 299-E28-21 is 
shown in Figure 33. An expanded plot showing analytical uncertainty in 
relationship to the Table II Concentration Guide for unidentified alpha 
emitter is shown in Figure 33. The isotopic composition of the previously 
unidentified alpha activity hgs been ~hown to consist of the natural 
isotopes of uranium (234u, 235u, and Z3Bu). Recent effluent data, as well 
as past disposal records for the 216-B-62 Crib (1973 to present), suggest 
that little if any uranium has been discharged to this crib. Thus, the 
elevated alpha activity in wells 299-E28-18 and 299-E28-21 is apparently a 
result of pre-1973 liquid-waste disposal activities and is not associated 
with current B Plant operations, though those operations continue to provide 
a driving force for existing crib contamination. 
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RHO-HS-SR-83-13 P 

Uranium 

Total uranium analyses were performed on water samples collected from 
15 wells of the groundwater monitoring network. None of the wells exhibited 
concentrations greater than the Table II value of 0.6 pCi/mL. 

Strontium-90, Total Beta, and Gamma Emitting Radionuclides 

Total beta (TB) analyses were performed on samples collected from 
110 wells. As in previous years, elevated TB was observed in wells at the 
216-B-43/50 Cribs and near the adjacent 241-BY Tank Farm (wells 299-E33-1, 
-3, -5, -8, and -9). The highest value, 3,110 pCi/L for well 299-E33-3, was 
comparable to results obtained in prior years (see Fig. 34). The occurrence 
of elevated TB at this inactive crib site is due to disposal of "high salt" 
liquid waste from U Plant during 1954 to 1955. The waste consisted of 
scavenged tributyl phosphate supernatant from the uranium recovery process. 
Mixed fission products were associated with this waste. Wells monitoring 
this site are sampled annually to document the long-term status of the 
groundwater contamination. 

Elevated concentrations of TB were also found in well 299-E28-23, which 
monitors the inactive 216-B-5 reverse well. This is due to the elevated 
90sr at this site (12.0 pCi/mL), which exceeds Table II Concentration 
Guidelines by a factor of 40. However, this is within the normal range for 
this well as shown in Figure 35. The 216-B-5 reverse well was the subject 
of a recent characterization study (Smith, 1980) that concluded that the 
90sr contamination is restricted to the immediate vicinity of the disposal 
well. 

Strontium-90 slightly exceeded Table II Concentration Guidelines in 
well 299-W22-1, which monitors the inactive 216-S-1/S-2 Crib. Elevated 90sr 
is expected at this crib, which was also the subject of a characterization 
study (Van Luik and Smith, 1982). 

Samples collected from 69 wells were analyzed by gamma-ray spectrometry 
for 137cs, 60co, and 106Ru. None of the samples exceeded the Table II 
Concentration Guidelines for these radionuclides. 

The concentration of 90sr in well 699-53-47A was observed to be on a 
rising trend (See Fig. 36) although below the Table II Concentration Guide 
of 0.3 pCi/mL. This well monitors the 216-A-25 Pond (Gable Mountain Pond). 
An investigation was initiated to evaluate the extent of 90sr migration in 
the vicinity of the pond. (Gable Mountain Pond received an estimated 500 Ci 
of 90sr in 1964 along with other fission products). 
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RHO-HS-SR-83-13 P 

Tritium 

Samples collected from 70 wells were analyzed for tritium. Water 
samples from only one well (299-E17-9) exceeded Table II Concentration 
Guidelines; this well monitors the 216-A-368 Crib. As illustrated in 
Figure 37, tritium samples from this well have decreased over the last year 
and are just slightly over Table II Guidelines. 

With the startup of PUREX in October 1983, concentrations in 
groundwater beneath PUREX cribs were expected to increase. An example of 
this may be observed in the 216-A-10 Crib (well 299-El7-1), which receives 
process condensate waste from PUREX. A rise in tritium concentration may be 
observed in the latter part of 1983, as shown in Figure 38. 

Nitrate 

Water samples from 14 of 65 wells sampled for nitrate exceeded the 
Federal Drinking Water Standard* of 45 parts per million (ppm). Like 
tritium, nitrate is highly mobile in groundwater and serves as a useful 
tracer of water movement. The only discernible trends in nitrate are the 
possible increases at the PUREX cribs. For example, the concentration 
history plot for well 299-E17-1 at the 216-A-10 Crib (Fig. 39) shows an 
increased concentration near the end of the year. An increase in nitrate is 
expected at this site due to resumed operation of PUREX which commenced in 
October 1983. The "spike" in nitrate for 1982 (Fig. 39) was apparently the 
result of prestartup testing and flushing operations. 

Water Table Maps 

Assistance in evaluating the direction of groundwater movement is 
provided by water-table maps. The map of the 200 Areas presented in 
Figure 40 was prepared in December 1983. Groundwater flows perpendicular to 
the contour lines of the map from regions of higher groundwater elevation to 
lower elevations. 

*Drinking Water Standard is used for comparison only. It is not a 
required standard onsite. 
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SEPARATIONS AREA 
WATER TABLE MAP 

DECEMBER 1983 

WATER-TABLE CONTOURS IN METERS 
ABOVE MEAN SEA LEVEL (m-MSL) 
FIVE-METER CONTOUR 
ONE-METER CONTOUR 

e WELLS USED IN PREPARATION OF MAP 

I 

~ 

T.13 N. 

T.12 N. 

PONDS, WATER SURFACE ELEVATION (m-MSLl 

BASALT OUTCROPS ABOVE WATER TABLE, 
AS INFERRED 12/1982 

THE SEPARATIONS AAEA WATER-TABLE MAP IS PREPARED BY THE 
HYDROGEOLOGY UNIT OF THE RESEARCH AND ENGINEERING 
FUNCnON OF ROCKWELL HANFORD OPERATIONS. THIS MAP IS 
AN ENLARGED SECnON OF THE HANFORD RESERVATION WATER­
TABLE MAP. SHEET H-2-38396, REVISK)N 16 . 

FIGURE 40. The Separations Area 
Water Table Map. 
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RADIOLOGICAL SURVEYS 

SUMMARY 

Radiological surveys are conducted on road surfaces; 200 East, 
200 West, and 600 Area waste sites; facility outdoor areas; and the 
BC controlled area on a bimonthly, quarterly, semiannual, or annual basis 
(see Table 22 for 1983 survey schedule). These surveys are designed to 
(1) identify trends in radiation levels and contamination in radiation 
areas, (2) determine the adequacy of containment of underground radioactive 
material, and (3) detect movement of radioactive material from radiation 
areas or radioactive spills that might otherwise go undetected. These 
surveys also provide continuous information on the current radiological 
status of the environment. 

ROADS 

A beta-gamma detector, mounted approximately 50 em above the ground on 
the underside of a truck, is used to survey the road surfaces. The detector 
consists of four 1685 Geiger-Mueller tubes connected to a count rate meter 
in the cab of the truck. All frequently traveled blacktop and improved 
roads in and around the 200 Areas are surveyed bimonthly to detect radio­
active material spills. Other roads are surveyed quarterly, except the 
roads around Gable Mountain Pond and B Pond where travel is infrequent and 
there is little probability of contamination (Fig. 41). Other roads on the 
Hanford Site are surveyed by PNL. 

In 1983, road surveys detected two contaminated areas. Contamination 
to over 100,000 cpm was detected on Route 3 near the 200 Area Fire Station. 
The road was temporarily blocked until cleanup was completed that same day 
(see No. 1 on Fig. 41). The other roadway found to be contaminated (spotty 
to 60,000 cpm) was in the BC controlled area (see No. 2 on Fig. 41). Since 
the area already was a radiologically controlled area, no further corrective 
action was required. 
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TABLE 22. The 1983 Radiological Survey Schedule. 

Interval Areas Scheduled for Survey 

Bimonthly Surveys of all paved and improved road sur-
faces inside 200 Areas 

Quarterly 200 Areas outside perimeter roads 
UN-216-W-5 (23rd and Camden) 

Semiannually 

Annually 

Route 3 and 4-S from 200 West to 200 East hill 
216-B-55 and 216-B-62 Cribs 
216-T-30 Catch Tank between Buildings 222-T 

and 221-T 
216-A-8, -A-10, -A-30, -A-36B, and 

-A-37-1 Cribs 
BC Cribs controlled area roads and fire breaks 
216-U-12 Crib 
216-B-2-1 and -B-2-2 Ditches (backfilled) 
UN-216-W-23 

BC Cribs, Trenches, and ground plots 
Gable Mountain Pond and B Pond perimeter roads 
Vent station on east/west cross-country 

transfer line 

216-T-14 through -17, and -21 through 
-25 Trenches 

Roofs of 202-S, 222-S, 276-S, 221-U, 231-Z, 
221-T, and 200 East powerhouse 

216-B-35 through -42 Trenches 
Inside stabilized burial grounds in 200 Areas 
Nonstabilized burial grounds in 200 Areas 
Burial Grounds in 600 Area 
Underground pipeline to B-3-3 Ditch from 

B-2-3 Ditch 
Outdoor areas at PUREX, 244-AR Vault, B Plant, 

and Semiworks 
All tank farm perimeters 
Shorelines of Gable Mountain Pond, West Lake, 

216-B-3 Pond, 216-U-10 Pond, 216-S-19 Pond, 
and 216-T-4 Pond 

All ditch banks, backfilled ditches, cribs, 
trenches, and drains not covered quarterly 
or semiannually 

Outdoor areas of Laundry, REDOX, and 222-S, 
-U, -T, and -Z Plants 

216-S-16 and -17 covered pond surfaces 
All unplanned release sites not surveyed 

quarterly 
216-N, -P, and -R Waste Sites 
Retention basins inside 200 Areas 
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PONDS AND DITCHES 

All open pond and ditchbanks are surveyed routinely to detect any con­
tamination from liquid effluents and contamination carried by wind from 
other sources. Surfaces of covered ponds and ditches are surveyed to detect 
the uncovering of contamination or vertical transport of radioactive con­
tamination by plants. These surveys are performed with a P-11 mica window 
probe attached to an Eberline Model BNW-1 count rate meter. 

Sites where vegetation has transported contamination to the surface are 
discussed in the "Biological Transport" section of this report. 

The shoreline around U Pond was found to be fairly uniformly contami­
nated, with levels ranging from 3,500 to 6,000 cpm and spots to 100,000 cpm. 
However, since this contamination is covered by vegetation, there is little 
probability of transport out of the radiologically controlled area. 

600 AREA BURIAL GROUNDS 

The 600 Area burial grounds (formerly 300 Area burial grounds} are 
inactive sites that once received uranium, plutonium, and fission product 
waste from the 300 Area (Maxfield, 1979). Surveys are conducted yearly in 
the 600 Area waste sites to detect any changes in radiological conditions 
since the previous year (Fig. 42). No conditions requiring immediate cor­
rective action were found; however, the 618-10 Burial Ground was surface 
stabilized and revegetated in 1983. The posting was then changed from 
Surface Contamination to Underground Radioactive Material. 

200 AREA WASTE SITES 

The waste-disposal sites in the 200 Areas received (or continue to 
receive) waste from the' Separations Area chemical processing operations (see 
Fig. 2 and 3). The perimeters and much of the ground surface are surveyed, 
as are exposed risers, equipment, deep-rooted vegetation, and signs of 
animal activity. The most significant findings during 1983 are listed 
below. 

1 216-B-2-1 and 216-B-2-2 Covered Ditches: Tumbleweeds that were 
contaminated to 4,000 cpm were found growing along the edge of the 
covered ditches. The site was initially stabilized in 1973 
(Maxfield, 1979). The weeds were removed before migration could 
occur. 

1 216-T-30 Catch Tank: This area is the site of two unplanned 
releases in the 1950s (Maxfield, 1979}. Radioactivity detected in 
the last year ranged from 1,000 to 40,000 cpm and was attributed 
to both surface contamination and a subsurface source. 
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FIGURE 42. The 600 Area Burial Grounds. 
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1 UN-216-W-23: Surface contamination to 60,000 cpm and a dose rate 
of 100 mrad/h were found at this site of an old transfer line 
leak. Interim stabilization was completed in 1983. 

1 216-A-8 Crib: Surface contamination to 40,000 cpm and growing 
rabbitbrush (contaminated to 55,000 cpm) have been found on this 
active crib. The site is posted as a Surface Contamination Area. 

1 216-A-24 Crib: Surface contamination to 60,000 cpm was found in 
1983. This crib is inactive, once having received radioactive 
condensate from waste-storage tanks in 200 East Area (Maxfield, 
1979). This site is appropriately posted as a Surface 
Contamination Area. 

1 Vent Station: The vent station is located halfway between 
200 East and 200 West Areas along the cross-country transfer line. 
Spotty contamination (to 100,000 cpm) was found on the ground in 
and around the site perimeter. All loose contamination was 
removed. The area remains posted as Surface Contamination. 

THE BC CRIBS AREA 

The BC contra 11 ed area is a 1,000-hectare region located just south of 
the 200 East Area with spotty-to-fairly-large areas of surface contamina­
tion. The BC Cribs and Trenches, which occupy approximately 20 hectares of 
the controlled area, were used from 1956 to 1967 as a waste-disposal site 
for the 200 Areas and 300 Areas {Fig. 43). Shallow dirt cover over waste in 
the backfilled trenches provided easy access for animals and vegetation. 
The original spread of contamination from the BC Crib and Trench area appar­
ently resulted from animals burrowing into the 216-B-28 Trench, ingesting 
radioactive salts, and depositing contaminated feces and urine throughout 
the area. The surface was also contaminated locally when plant roots grew 
into the radioactive waste and transported radionuclides to the surface 
through the plant tissue (Maxfield, 1979). 

In 1964, steps were taken to stabilize the surface of the BC Trenches. 
The original burrow on the 216-B-28 Trench that was believed to have caused 
the contamination spread was filled and the trench was covered with asphalt 
{Maxfield, 1979). The remaining trenches were covered with gravel in 1969. 

Vertical transport of radionuclides by tumbleweeds and possibly by wind 
erosion continued to increase the activity found over the cribs, trenches, 
and control area. Changes from one survey to the next indicated a gradual 
migration of tnat activity from the established radiation zones. In 1979, 
special survey plots (6 by 6 m) were established to determine trends in 
migration of contamination (see Fig. 43). Each plot is surveyed 
semiannually for evaluation. 

In 1983, plot surveys indicated the same levels of contamination as in 
previous years. No new contamination was detected in the plots along the 
outer fringe of the control area; this indicates that migration of 
contamination was not found to be a problem in 1983. 
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Surveys of the cribs and trenches up to 1981 found that general 
contamination, primarily from tumbleweeds, was present. Corrective action 
was initiated in 1981 to surface stabilize the Cribs and Trenches 216-821, 
-22, -23, -27, and -28, as well as remove most of the contamination from the 
remainder of the trenches. Cleanup of the controlled area was also begun at 
that time. 

In 1982, surface stabilization of the cribs and trenches was completed 
and an additional portion of the controlled area was cleaned and released 
unconditionally from Radiological Controlled Area posting. The progress of 
the work performed in this area is illustrated in Figure 44. 

Since completion of stabilization, no contamination has been detected 
on the cribs or trenches. 
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RADIOLOGICAL STATUS OF THE 200 AREAS 

SUMMARY 

An integral part of the Rockwell environmental surveillance program 
involves maintaining current information on the radiological status of the 
Separations Area environment, including changes that may affect operations 
or require additional surveillance. 

STATUS MAPS 

Maps are maintained depicting the radiological status of waste sites 
and outdoor radiation areas. Facility outdoor radiation areas (Fig. 45 
through 51), active and inactive waste sites, unplanned release sites, and 
other outdoor radiation areas (Fig. 52 through 55) are included on the maps. 
Also, areas posted as Surface Contamination and Underground Radioactive 
Material are shown. The maps are used to determine surveillance needs, 
impact of excavations or other operations, and possible sources of environ­
mental contamination. All maps are updated at least quarterly or as 
information is received. The maps in this report are current as of 
December 31, 1983. 

SITE STATUS CHANGES DURING 1983 

The surface radiological condition of various sites may change w1th 
time. Most changes involve stabilization or cleanup, and subsequent 
reposting or unconditional release of areas that were previously posted as 
Surface Contamination. Waste sites that contain underground radioact1ve 
material, and were surface stabilized or cleaned, were reposted as 
Underground Radioactive Material. The placement of permanent markers to 
prevent any future, inadvertent excavation into the waste is currently 
underway. Surveillance is maintained over such sites to ensure that 
contamination does not resurface via biological transport or by other 
natural or manmade conditions. Areas unconditionally released consist of 
sites where the contamination was present only on the surface and all 
contamination was removed; therefore, the site poses no future potential 
radiological problems. Surveillance of these sites is discontinued unless 
the possibility of recontamination from another source exists. 

Some sites were posted as Surface Contamination in 1983 due to the 
discovery of previously undetected contamination or because of contamination 
from other sources. 

Changes made in 1983 are listed in Table 23 and locations shown in 
Figures 42 through 56. 
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FIGURE 45. PUREX Posted Outdoor Radiation Areas. 
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nLE FIELD 
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FIGURE 46. B Plant Posted Outdoor Radiation Areas. 
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FIGURE 48. Redox Posted Outdoor Radiation Areas. 
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FIGURE 49. T Plant Posted Outdoor Radiation Ar~as. 

107 



RHO-HS-SR-83-13 P 

2714-uU 

0 

UNH LINE 

SAND 

~SURFACE 
~ CONTAMINATION OR 

RADIATION AREA 

lilm UNDERGROUND 
9 RADIOACTIVE 

MATERIAL 

UNH = URANYL NITRATE 
HYDRATED 

FIGURE 50. U Plant Posted Outdoor Radiation Areas. 
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FIGURE 51. Z Plant Posted Outdoor Radiation Areas. 
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TABLE 23. Posting Status Changes in Calendar Year 1983. 

Location 

Cask storage north of B Plant 

B Plant railroad cut 

216-B-lOA and lOB Cribs 

UNH Line 

218-E-10 Burial Ground 
expansion 

UN-216-E-5 (partial) 

Burning Pit 

B Pond Expansion 

216-A-29 Spur 

216-A-37-2 Crib (new) 

218-W-4A Burial Ground 

218-W-11 Burial Ground 

218-W-1 Burial Ground 

218-W-4 Burial Ground 

Status change 

Radiation Area to released 

Radiation Area to released 

Surface Contamination to 
Underground Radioactive 
Material 

Surface Contamination to 
Released 

Posted as Surface 
Contamination 

Surface Contamination 
to Released 

Surface Contamination 
to Released 

Posted as Surface 
Contamination 

Surface Contamination 
to Released 

Posted as Underground 
Radioactive Material 

Surface Contamination to 
Underground Radioactive 
Material 

Surface Contamination to 
Underground Radioactive 
Material 

Surface Contamination to 
Underground Radioactive 
Material 

Surface Contamination to 
Underground Radioactive 
Material 
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(Sheet 1 of 2) 

See 
circled Figure 

no. 

1 46 

2 46 

3 46 

4 48, 54 

5 52 

6 52 

7 52 

8 53 

9 53 

10 53 

11 54 

11 54 

11 54 

11 54 



RHO-HS-SR-83-13 P 

TABLE 23. Posting Status Changes in Calendar Year 1983. (Sheet 2 of 2) 

See 
Location Status change circled Figure 

no. 

218-W-4B Burial Ground (partial) Surface Contamination to 11 54 
Underground Radioactive 
Material 

218-W-3 Burial Ground Surface Contamination to 12 54 
Underground Radioactive 
Material 

218-W-3A Burial Ground expansion Posted as Surface 13 54 
Contamination 

218-W-1A Burial Ground Surface Contamination to 14 54 
Underground Radioactive 
Contamination 

UN-216-W-23 Unplanned Release High Radiation Area to 15 54 
Site Underground Radioactive 

Contamination 

216-Z-20 Crib risers Underground Radioactive 17 54 
Material to Surface 
Contamination 

BC Control Area (6 acres) Control Area to Released 18 44 

Gable Mountain Pond Area Surface Contamination 19 56 
(91 acres) to Released 

618-10 Burial Ground Surface Contamination to 20 42 
Underground Radioactive 
Material 

NOTE: UNH = uranyl nitrate hydrated. 
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