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TO: DISTRIBUTION 

SUBJECT: WESTINGHOUSE HANFORD COMPANY ENVIRONMENTAL SURVEILLANCE ANNUAL 
REPORT'- 200/600 AREAS 

The t1n1ination of the off-1it1 analytical laboratory 1n June of 1990 has 
i11p1cted the content of the·w.stinghouse Hanford Coapany Environ•ntal 
Surveillance Annual Report � 200/600 Anas for Calendar Year 1990. This 
nport 1s noraally. nviawd ·and published by June 1 of the following calendar 
year. 

Westinghouse Hanford C011pany (WHC) issues this report, consistent with Pacific 
Northwest Laboratory's schedule for th• Hanford Site report. The report 
contains c011pleted near-field data for grol,ndwater 11anitoring, external 
radiation aonitori111, pond and ditch 110nitoring, radiological surveys, and 
special projects and investigative surveillance. The rtMining near-field 
data for lllbient air, and soil and biota, which was delayed by the loss of the 
off-site laboratory, will be:reported when the data is received, reviewed, and 
compiled. 

At this ti111, WHC 1s issuing the report, with a limited distribution, on 
June 1, 1991, without the chapters relating to data that has been delayed. 
The completed report will belissutd for full distribution when all chapters 
are complete. 

If you have any qu.stions concerning this matter, please contact J. W. Schmidt 
at 373-2116. 
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lfESTlllflOUSE IWIFOID CGIIPMY EIIVIUNIIDfTAL SUIVIILLMCE 
ANNUAL UPOIT-ZOO/IOO AIW 

Clltndar Y11, 1110 

J. V. SCllltdt 
C. I. Huckfeldt 
A. I. Johnson 
s. II. llcltnney 

This docuant presents th, results of n11r-fi1ld 1nviro,,.,nt1l 

surv1ill1nc1 in 1990 of the Op1r1tion1 Are• of th, Hanford Sit,, fn south 

central Washington Stit,, 11 perforwed by W11tinghous1 Hanford Coap1ny. This, 

activities ,re conducted in th• 200 ind 600 Artis to assess 1nd control th• 

f•p•cts of op1r1tions on th• tt0rlc1rs and th• local ,nviro,,..nt. Surv,t111nc1 

1ctiviti11 include 1111pling ind ,n,11111 of Ulbt,nt ,tr, surface w1t1r, 

groundwater, sedi•nts, soil, Ind biot1. Also, 1xt1rnal rldi1tlon 

NasurtNnts and rldio1ogica1 surveys 1r, tak,n of wast, disposal sit,s, 

radiological control are1s, Ind roads. 
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EXECUTIVE SUMMY 

Near-field 111vironaental surveillance of th• Operations Area of the 

Hanford Site, in south central Washington Stat,, 1s perforad by Westinghouse 

Hanford Coapany (Westinghouse Hanford) to assess and control the 1apacts of 

operations on the worker and th• local environMnt. The results and 

conclusions of this prograa art presented 1n two reports; on, covers th• 

100 Areas and other covers the 200 and IOO Areas. Th11 report covers the 200 

and 600 Areas. 

Surve11 lane• act 1v1 t 1 es in the 200 and 600 Areas 1 nc 1 ude nmp 11 ng and 

analyses of aabient air, surface water, groundwater, sedi•nts, soil, and 

biota at or adjacent to operating facilities and waste disposal sites. Also, 

external radiation •asureatnts and radiological surveys are taken of waste 

disposal sites, peri•ters, radiological control areas, and roads. The 1990 

data are suaarized below. 

REGULATORY CONTROLS 

Radiation exposure to workers and the offsite population are regulated by 

a tiered systea of controls. The U.S. Oepart•nt of Energy (DOE) has 

established the occupational exposure 11•it at 5,000 mrea/yr. The exposure 

limits for any lllllber of the public were set by the DOE at 500 mrem/yr for 

occasional annual exposures and at 100 mrea/yr annually for exposures expect 

to last longer than 5 yr. An adll1nistrative action level of 25 mrem/yr to ·i 

maximum individual melll>er of the public has been identified by the DOE to 

ensure that these exposure limits are not exceeded. 
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Derived co�tration guidelines (DCG) corresponding to the 100 ar•/yr 

effective dose equival•n� standard are used in this report for coaparison 

only. It should b_e noted that the DCGs are app11cablt at th• point of actual 

exposure to __,.rs of the public off the Hanford Sitt and art, therefore, not 

applicable onsite. · In kHpi119 with Westinghouse Hanford's philosophy to keep 

exposures to workers and the public II low as reasonably achievable (ALARA), 

West1nghouse Huford estlb11shes ALARA r114u1rtatnt1 calltd adll1nistrative 

control values (ACY), which are used as guidance in aaintaining releases below 

applicable regulatory standards • 

AMBIENT AIR NONITORI• 

_,· ("'"'l Not Yet Available. 
·,� 

. � " 

GROUNDWATER NONITORINI 

The groundwater beneath five waste sites exceeded the DCGs on an annual 

average far 1990. Two sites were in use and thrtt were inactive. None of the 

sites have projected offsite doses that exceed the DCGs. 

• The 1990 annual average for tritiua in the groundwater beneath the 

active 216-A-45 Crib was 1.8 ti•s the D�&. This was down from an 

annual average of three ti•s the DCG in 1988, but was consistent 

with the concentrations reported in 1989. 
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• Th• 1990 annual average for tr1tiua in the groundwater beneath th• 

active 216-A-37-1 was four t1•s th• OCG. This was up froa the 

concentrations reported 1n 1989. 

• Th• annual average for th• concentration of 90Sr beneath the 

inactive 216-B-5 Reverse Well was six ti•s the DCGs in 1990, 

virtually unchanged froa previous levels. The concentration of 

ZJtpu beneath the 216-B-5 Reverse Well was three ti•s the DCGs in 

1990. 

• The annual average for total U exceeded the OCGs (using usu and mu 

as the li■iting isotopes) 1n 1990 for the active 216-U-17 Crib and 

the 1nact1ve 216-U-l and -2 cribs. 

The groundwater beneath s1x sites exceeded the ACVs on an annual average. 

• The 90Sr concentration was greater than the ACV in the groundwater 

beneath the inactive 216-A-25 (Gable Mountain) Pond. 

• The 117Cs concentration in the groundwater exceeded the ACV beneath 

the inactive 216-8-5 Reverse Well. 

• The U isotopes in the groundwater exceeded the ACV at the active 

216-U-17 Crib and the inactive 216-T-33 and 216-U-l/2 Cribs. 

• The u9Pu concentration was greater than the ACV in the groundwat· 

beneath the inactive 239-Z-9 Crib and the 216-8-5 Reverse Well. 
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SOIL AND IIOTA IDIITOIINI 

Not Yet Av1il1ble. 

EXTERNAL RADIATION IDIITORINI 

Exposu" rates froa ptnttratint radiations, primarily 11aa rays, were 

measured 1n the 200 Area environant. Th• environ•ntal then110lum1nescent 

.r� dosimeters •asurad exposure rates fro■ all external radiation sources: 

cosm,c, naturally occurring radioactivity 1n air and soi1, and fallout from 

nuclear weapons testing, as well as any contribution from 200 Area activities. 

In 1990, operations in the 200 Area did not contribute significantly to the 

external exposure rate [as 111asured by Pacific Northwest Laboratory (PNL)] 1n 

the general environaent. Consequently, the exposure rate 1n the 200 Area 

environment was not significantly different fro■ the exposure rate received 

offsite fro■ natural sources of radiation. As expected, external radiation 

levels measured by the Westinghouse Hanford near-field environ1111ntal 

surveillance progr• were elevated at certain sites, radiological control 

areas, and facilities, reflecting the proxi■ity to radioactive waste 

manage•nt activities. 

POfl> AND DITCH IIONIT0RINI 

While so• increases in radioactivity were observed in the ponds and 

ditches in 1990, none of thesi levels exceeded the applicable standards. f 

surface waters associated with 200 Area operations were below the OCG for 

viii 
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•11urtd rad1onuc11des. Tht analytical results of vqttat1on saaplts taken at 

the ponds and ditches nav11ltd that physiol091ca1 uptake of rad1onuc11des was 

below the soil stllld&rds for the Tablt 5-4 posting of radiological control. 

Sed1•nt s111ples deaonstrattd elevated levels of 1
J
7cs. However, all ponds 

and d1tchts that rtet1vt potentially contu1nated water are w1th1n posted 

radiological control areas. 
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METRIC CONVERSION CHART 

To convert tht English units of ••surt 1n this document into metric or 

the 111tric units of ••sun into English, use the conversion chart provided 
below. 

IIETIIC CONVERSION CHART 

IITO taTIIC CIIT Uf .. TIIC 

If You en. IIU&tfp&y 11, Te let If Yau IMII Multiply by To Gee 

Llflldl Lenatll 

tndlea 2.54 ........ afllla.t..-. 0.04 lnc:lln 

fNt 30 antfa.t ... centla.t..-. 0.4 inc:lln 

yerdl 0.91 ..... .,.,.. 3.3 fHC 

■tln ,., kfl-ters ktl-ters 0,62 milH 

..... ArH 

sq, fndlN 6.5 1q. ctntfa.ters lq, CWltl•tera 0.16 sq, inches 

lq, fNt o.o, ... -... .. . . ,.,.. 0,09 sq. tnc 

sq • .,.,. 0.1 1q. •ters sq. kfl-ters 0.4 sq. miles 

1q. ■fln z., SIi• kfl-'■rs llectll'N 2.47 ecrea 

KrN 0.4 llectw. 
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1,0 INTIGDUCTION 

1.1 BACICIIOUND 

Westinghouse Hlnford C011Pany (Westinghouse Hanford) is the operations and 
engineering contractor (OEC) for the U.S. Dtpart•nt of Energy (DOE) at the 
Hanford Sitt. As a part of its ■iss1on, Wtst1nghoust Hanford has the 
respons1b111ty to ■anagt the fuel r1proc1ss1ng and radioactive waste 
managtMnt fac111t1ts in tht 200 East and Wtst Anas. Westinghouse Hanford 
also maintains tht nt1rtd radioactive waste disposal sites 1n the 600 Area. 

The Hanford Sitt 1s located within tht Pasco Basin in south central 
Washington Stat,, approxi■1t1ly 170 ■1 southeast of Seattle and 125 ■1 
southwest of Spokane. As shOlllft in F1gun 1-1, the 200 Areas are al110st in th• 
center of the Hanford Site, 7 ■1 south of the Co1Ullb1a River. The locations 
of operating facilities, tank faras, solid waste burial grounds, and liquia 
disposal sites in the 200 Areas are shown in Figures 1-2 and 1-3. 

W11tinghou11 Hanford conducts the ZOO/IUO Ar11 Op1r1t1on1l Surv11111nc1 
Program in tht 200 and 100 Artas to control the 1apact of effluent rel11s1s 
and waste manag .. nt practices at and near the facilites and waste disposal 
sites. 

1.2 OBJECTIVES OF THE OPERATIONAL ENVIROIIIEIITAL 
SURVEILLANCE PROIIM 

The objectives of the 200/600 Area Operational Surveillance Progra111 are 
to evaluate the following: 

• Compliance with DOE and internal Westinghouse Hanford radiati�n 
protection guides 

• Perfor■ance of radioactive waste confintMnt systems 

• Long-tera trends of radioactive ■aterials in the environment at and 
adjacent to operating facilities and waste disposal sites. 

Environ■tntal protection nquire■1nts for use in the 200/600 Areas have 
been developed using idllinistrativ1 control values (ACVs) (Appendix I) to 
limit rad1onuclidt concentrations. These control limits were established to 
implement a DOE policy to maintain occupational ra�iation exposures to levels 
that are as low as reasonably achievable (ALARA) (DOE 1986) and to ensure that 
offs1te 11■1ts are not exctldld. Operational 110nitor1ng is an essential 
component to d1110nstr1te c0111plianc1 with these requirements and 
policies. For these reasons, the scope of the Westinghouse Hanford 
200/600 Area operational monitoring program has been designed to meet the 
site-specific needs of the 200 and 600 Areas. 

This report presents and interprets the results of the operational 
surveillance activities performed by Westinghouse Hanford in the 200 and 
600 Areas during 1990. 
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Ftgure 1-1. The Separations Area of the Hanford Stte. 
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Figure 1-2. The 200 East Area. 
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figure 1-3. The 200 West Arei. 
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1.3 SURVEILLANCE ACTIVITIES 

1.3.1 Ch•1c11 Proce111n1 fac111t111 

1.3.1.1 Pluton1U11/Uran1U11 Ext�1ct1on Plant. The Plutoniu■/Uraniu■ Extraction 
(PUREX) Plant processes irradiated fuels fro■ N Reactor to recover special 
materials (e.g., plutoniua, neptuniua, and U) and produces plutoniua nitrate 
or plutoniua oxide and uranyl nitrate. This process includes •tal 
dissolution and solvent extraction. Supporting syste■s provide for the 
re110v1l of nitric acid and organic co■pounds and the concentration and 
treatment of waste. The PUREX Plant was placed on standby in October, 1990. 

1.3.1.2 uran1ua Ox1dt Plant. The U Oxidt (�) Plant is used to produce 
u� powder by calcining uranyl nitrate solutions fro■ the PUREX Plant. The 
UOi powder is sealed in steel dru■s for shipaent offsite. The UO, Plant was 
on standby during 1990, but will be used to co■plete processing of stored 
uranyl nitrate in 1991. 

1.3.1.3 Pluton1ua F1n1sh1ng Plant. The Plutonium Finishing Plant (PFP) ts 
used to process and prepare plutonium products. At the PFP, tht PlutoniUII 
Reclamation Facility (PRF) produces plutonium nitrate and the Plutonium 
Processing Facility conv,rts pluton1ua n1tr1t1 to either plutonium ox1dt or 
metal. During 1990, PFP and the PRF were on standby. 

1.3.1.4 T Plant. The T Plant was originally a fuel separation facility using 
the bismuth phosphate process. The facility is now used for decontamination 
and repair of aquip111nt. This facility is currently active. 

1.3.2 Waste Nanag-nt Facilities 

1.3.2.1 Tank Farm. Liquid waste froa ch•ical processing operations 
containing high concentrations of radionuclides is stored on an interim basis 
in underground tanks. The Hanford Sita tank fanas contain 177 tanks 
(149 single-shall tanks (SST) and 28 double-shell tanks (DST)) with capacities 
ranging from 50,000 to 1,000,000 gal. Since 1967, new liquid waste has bean 
stored in OSTs. The SSTs are no longer receiving waste and are planned for 
disposal. 

The evaporators are facilities associated with the tank farms. These 
facil Hies are used to re■ova water fr011 the liquid waste, thereby reducing 
the total volWDt of waste stored by the tank farms. During 1990, the 
242-A Evaporator and the 242-S Evaporator were on standby. 

1.3.2.2 B Pl1nt/WESF. The scope of work for B Plant and the Waste 
Encapsulation and Storage Facility (WESF) is changing. No shipment1oof 137Cs 
w�e made to custo•rs in 1990 and the encapsulation processes for Sr and 
13 Cs at WESF were on standby. Upgrades are under way at B Plant to prepare 
for supporting the vitrification and grout projects. 

1.3.2.3 &rout Facility. The Grout Facility combines low-level liquid waste 
with a cement mixture that is pumped into disposal vaults. The Grout Facility 
was inactive during 1990. 
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1.3.Z.4 Crtbs. Low-level liquid waste is discharged to the ground v'il 
structures called cribs. These subsurface systems allow the liquid C011Pon1nt 
of the waste to percolate into the soil. The natur1l prop1rt11s of the so�l 
are used to re110v1 radioactive 111ter1al froa the effluent water through 
filtration, ion exchange, and precipitation reactions. Of the 98 cribs in the 
Z00/600 Areas, 13 were active in 1990. 

1.3.2.5 Ponds. Ponds are used to 1Anag1 the large quantities of water (i.e., 
cooling water and sta111 condensate) associated with ch•ical processing 
opar1tions. These liquid affluents art nonNlly uncontaainatad. Tht ponds 
pr01DOt1 percolation of the liquid effluent into th• soil column. Of the 
nine ponds in the 200/600 Artas, one reaained active at tht end of 1990. 

1.3.2.6 Ditches. A ditch is an open, unlined excavation used for disposing 
of liquid effluents or transporting liquid effluents to ponds for disposal. 
Of the 16 ditches in the 200/600 Areas, 8 were active in 1990: A-29, T-4, B-
3-3, S-10, U-14, 200 West and 200 East Power House ditch or pond, and B-63. 

1.3.Z.7 French Drains and Rtv1r11 V.111. Th111 are pipes or rock-f1iled 
encasements inserted into the ground. These subsurf1ca systems art used for 
managing potentially cont1111nated 11qu1d waste by promot1nv percolation into 
the soil and using tht natural filtration prop1rt11s of sail to remove 
radioactive material fro■ effluent water. These facilities terminate ZOO or 
more feet above the groundwater. The 200 Areas have 20 French drains, none of 
which ware 1ctiva in 1990. 

1.3.2.8 Solid Waste Disposal Sitts. Contaminated solid waste is generated by 
various activities on the H1nford Sita. This waste is buried in sh1llow 
trenches in the 200 Areas. The particular waste packaging procedures and 
curial practices used depend on the type of waste. Of the 33 solid waste 
disposal sites in the 200 Areas, 7 remained active in 1990. 

1.3.3 Decontaainat1on and Deca.1ss1on1ng 

Westinghouse Hanford 1ctivities in the 200 Areas also involve 
decontamination and deco1111issioning of retired facilities, equipment, and 
waste disposal sites. These activities are aimed at preventing the rel,ase or 
spread of contmination and/or reducing the number of Radiological Control 
Areas. During 1990, approxi■ately 20 acres of surface contamination ware 
stabilized and reposted as underground radioactive material. 

1.3.4 Analytical Laboratory 

The 222-S Analytical Laboratory provides analytical support for 
Westinghouse Hanford activities in the 200/600 Areas. This laboratory handles 
radioactive samples taken in support of Chemical Processing and Waste 
Management facilities. The 222-S Analytical Laboratory was active in 1Y90. 
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3. 0 UGIIDIATEI NONJTOIINI 

3 .1 UfTIODUCTIOII 

This section presents the status of the groundwater quality ·beneath the 
200 Areas and associated waste sites in coaparison with the Westinghouse 
Hanford ACY and the derived concentration guides (DCG). The ACVs for the 
separations area facilities and operations are contained 1n WHC-CM-7-5, 
EnvfronNntil Coaplfim:e #1nu1l (WHC 1989) and listed in Table 3.1. This 
section also includes a brief description of W1st1nghous1 Hanford's 
groundwater 110nitoring progru, concentration suaaries for active and 
inactive waste sites, and a suaary of siunif1cant concentration trends that 
began in, or continued into, 1990. Coapr1h1nsiv1 data fr011 all monitored 
wells in the separations area will appear in a separate groundwater monitoring 
annual report to bt 1isued by the Gtosci1nc1s Group, Hydrol09y Section. 

Westinghouse Hanford conducts the 200 Area groundwater monitoring program 
to determine the CQIIPlianca status of 200 Area facilities and operations with 
Westinghouse Hanford's adllinistrative controls pertaining to groundwater 
quality. The objectives of the progru are as follows: 

• Evaluate the quality of groundwater beneath the 200 Areas 

• Deteraint the h1pact of waste disposal operations on the groundwater 

• Assess the perforaance of disposal and storage sites in the 
200 Ar11s 

• Provide data for hydrologic analysis and model application. 

3.2 NONITORINI PROIRM DESCRIPTION 

The groundwater 110nitoring network for the 200 Areas consists of 
166 wells. Of these, 86 wells in the unconfined aquifer and 9 wells in th• 
confined aquifer were 110n1tored during 1990. The groundwater monitoring well 
locations are shown 1n Appendix D, Figures D-1 through 0-3. 

Th• sampling of groundwater monitoring wells was halted in June 1990 when 
the DOE ten111nated U.S. Testing C0111P1ny 1 s contract. As I result, groundwater 
samples were not taken during tht 1110nth1 of Jun, through Dtcembtr. 

S1111ples were collected for Westinghouse Hanford by Pacific Northwest 
Laboratory (PNL) and transported to U.S. Testing Company for analysis. 
Operational groundwater 110nitoring wells are supled monthly, quarterly, or 
semiannually, depending on the wall's operating history and/or the level of 
contamination and its rate of change. Most wells are equipped with dedicated 
submersible puaps; the r1111inder are supled by bailing. 

The analvti�l par�t•�s in 1990 includmtitA1 alpha, total beta, 60Co, 
90Sr, "Tc, �. Cs, 1 Ru, H, total U, and • • Pu. Water samples from 
wells were selectively analyzed for these parameters based on effluent 
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inventories and historical groundwater 110n1tor1n9 results. S1111Pltng quality 
control is discussed tn Envtro,..nt•l #onttortng ,t H•nford for 1989 
(PNL 1990). 

Analytical results were reported by U.S. T1stin9 Coapany to both the 
environ•ntal assurance function and the Gtosc11nc1s Group. The data are 
analyzed and reported 1nnually. 

Westinghouse Hanford has established ACYs pertaining to radtonucltde 
.concentrations 1n 9roundwater, which are spec1f1ed 1n WHC-CM-7-5, Part N 
(Regulatory CQ11P111nct 1989) (WHC 1981). Tht intent of these ACYs is to 
ensure that 1t tht tnd of 1nst1tut1on1l control and before ■19rat1on to tht 
s1tt boundary, tht 9roundw1ttr concentrat�on beneath tht s1tt dost not exceed 
the 0.04 DCG corresponding to 4 _../yr tffect1vt dost equ1v1l1nt for 
radioactivity froa current or future operations. It should be recognized that 
past accidents and practices 1111 preclude ••ting this standard for SOM 

isotopes. The ACVs serve as operating limits regulating discharges to liquid 
disposal sites and, as such, are more restrictive than the OCGs. Inactive 
liquid-waste disposal sites, i.e., those no longer receiving waste water, 
continue to be monitored to detect changes that could indicate a potential 
problem. 

3.3 CONCENTRATION SUIIIARY 

The annual average concentration of radionuclides in groundwater beneath 
the 200 Area waste sites was C0111Partd to the ACY as well as the OCG. Note 
that the OCGs are applicable only at tht point of actual exposure to members 
of the public (off the Hanford Site) and are not applicable onsite. Table 3-1 
presents a comparison of the current WHC-CM-7-5 (WHC 1989) ACVs and the oc:�. 
Liquid-waste disposal sites that exceeded the ACVs or the OCGs are sunnarized 
below according to the contuinant involved. 

3.3.1 Tr1thll 

Tht groundwater b1n11th in• act1vt w11tt s1t1 and one 1nact1vt site 
exceeded tht OCG for tritium H tn 1990. Tht acttvt 215-A-45 Crtb, wh1ch 
receives PUREX Plant tfflutnts, was approx1■1t1ly 1.5 tifflts the OCG. The 
elevated concentration of ,t 1n the groundwater beneath this new crib is 
attributed to past practices in thJs area. Wtlls at inactive sites tn the 
vicinity of this crib also showed H concentrations in excess of the OCG. One 
well beneath the 216-A-37-1 Crib exceeded the DCG For 1990. The concen­
trations are expected to be below the OCG by the time the groundwater beneath 
these cribs reaches the ColWllbia River. A tritium plume map for the 
separations area can be found in a separate groundwater monitoring annual 
report for 1990 to be completed by the Geosciences Group, Hydrology Section. 
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Table 3-1. Adll1n1strat1ve Control Values for 
Rad1oact1ve Groundwater. 

Rad1onuc11de 200 East 200 Wtst 600 Area OCG 

3H 
60Co 
90Sr 

"Tc 

'°'Ru 
12'1 

117Cs 

D4u 
Zl5,ZlltJ 

Tohl U 
Zllpy 
Zl9,240pU 

None 

5,000 

74 

4,000 

6,000 

20 

210 

20 

24 

60 

. --

2.0 

1.2 

. -.� .· .� 

None 

5,000 

480 

4,000 

6,000 

20 

1,200 

20 

24 

60 

3.6 

1. 2 

3-3 

'.,- :_ ··,. . 
, .. ;... •': -� ·� .. __ _ 

None 2,000,000 

5,000 5,000 

40 1,000 

4,000 100,000 

240 6,000 

20 500 

120 3,000 

20 500 

24 600 

60 -

1.6 40 

1.2 30 

Units 

pC1/L 

pC1/L 

pC1/L 

pC1/L 

pC1/L 

pCt/L 

pCt/L 

pC1/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 
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3.J.2 Stront1ua-lO 

No act1vt w11t1 11t1, 1xcttdtd tht ACY or DCG for "sr. 

Two inactive waste sites had elevated concentrations of '°Sr 1n the 
groundwater. Ttr. groundwater ben11th the inactive 216-8-5 R1v1rs1 Well had an 
annual 1v1r1ge Sr concentration of 1pproxiut1ly 6 t1•s the OCG and 
80 t1•s ii!• ACY. Tht conc1ntr1t1on has reaa1nld unch1n91d since 1985. The 
1l1vat1d Sr conctntratton at th11 site w11 c1u1td by the p11t direct 
discharge of cont1111nants to the water t1bl1. Except for 211-8-5, 111 r1v1rs1 
wells previously disch1,ved into the vadose zone. This site, however, 
discharged directly int2. the water t1bl1 froa 1945 through 1947 (Law and 
Allen 1984). Th• high -Sr concentration n.sults froa residual cont111in1tion 
fr011 that period of operation. Ch1ract1riz1tion has d1110nstr1ted that the 
radionuc11des are sorbtd on the sedi•nts and that the cont111in1t1on is 
localized (Saith 1980). 

The groundwater beneath the stab111zed 216-A-25 (Gable Mountain) Pond 
exceeded the ACY by thrH times during 1990 but did not exceed the DCG. 

3.3.3 Technetiu.99 

None of the 15 wells analyzed for "re during 1990 exceeded the ACY 
or DCG. 

3.3.4 lodin -129 

No waste sites excefjed the DCG or ACY for 1291 during Jj90. Forty-eight 
wells were analyzed for I in 1990. The concentration of I 1n the 
groundwater has raained well below the ACY since 1989. 

3.3.5 Cesiu.137 

The average annual concentration of 137Cs at the inactive 216-8-5 Reverse 
Well WIS below the OCG, but WIS five t1NS greater than th• ACY. The 
concentration had been decreasing for the 5 yr before 1989, but renined 
constant during 1989 and 1990. 

3.3.1 Plutoni111 

Two inactive was1& sites, the 216-B-5 Reverse Well and the 216-Z-9 Crib, 
exceeded the ACY for Pu in 1990 and the 216-B-5 Reverse Well exceeded the 
DCG by three ti111s. This was first noted when more restrictive control 11m1ts 
were impl1118nted internally by Westinghouse Hanford at the end of 1988. There 
has been no noticeable increase in the concentrations since the wells were 
first noted to exceed the ACY 1n 1988. 

. '. •· '-.-· -�--�- . . . : � ·. -.. _ 
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3.l.7 Urantua 

The U concentration in the groundwater was expressed only 1s total U for 
1990 and was not separated into tht min isotopes as 1n previous years. The 
groundwater btn11th one active site (216-U-17 Crib) exceeded the ACY and OCG. 
The concentrations of U in the groundwater have rHained btlow the ACYs for 
the 216-8-62 1nd 216-S-25 Cribs since 1989. 

The conceotrations of U btn11th the 216-U-17 Crib, which is scheduled to 
receive the uoa Plant process SW!dens1t1_1ffluent during future operations, 
was above the ACY and DCG for U and '.aau as the li■iting isotopes. The 
contamination 1s froa other waste sites within the 200 West Area. The 
characterization of the pluat was bt9un i� 1989 with the drilling of three 
groundwater aonitor1ng wells. 

�• groundwater btn11th two inactive sites had concentrations of 
U isotopes tyt excelfJl.d the ACY and one inactive site (216-U-l/2) exceeded 
the DCG for U and 'au as the li■iting isotopts. Tht 216-U-l/2 an� the 
216-T-33 Cribs exceeded the ACY for total U in 1990. 

3.3.8 Other Rad1onuclides 

No other rad1onuclides were detected in excess of the ACYs or DCGs in any 
groundwater wells 110nitor1ng thw Separations Area waste sites. 

-

I _:_;_ 

� 3.4 TRENDS 

All groundwater data are analyzed to deter1111ne compliance with internal 
guidelines, and for trends to detect potential problems and demonstrate the 
effectiveness of waste site decomissioning. 

Although concentration trends in the groundwater beneath the separations 
areas have been reported in the past years, no attempt has been made to 
determine trends using the li■ited data reported during 1990. 

3.5 CONCLUSIONS 

The groundwater beneath five waste sites exceeded tht DCGs on an annual 
average for 1990. Two sites were in use and three were inactive. None of the 
sites have projected offs1te doses that exceed the !lOE limits. 

• The 1990 annual average for tr1tiu■ in the groundwater beneath the 
active 216-A-45 Crib was 1.8 ti•s the DCG. This was down from an 
annual average of three times the OCG in 1988, but consistent with 
the concentrations reported in 1989. 

• The annual average for tritium in the groundwater beneath the 
inactive 216-A-37-1 crib was four times the DCG. 

• The annual average for the concentration of 90Sr beneath the 
inactive 216-B-5 Reverse Well was six times the DCG in 1990, 
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rJ,rtually unchanged fra11 previous ievels. The concentration for 
Pu beneath the 216-B-5 Reverse Well was three ti•s the OCG 

in 1990. 

• The annual average for total U exceeded the 0CGs (using 235u and 2llu 
as the 11■1t1ng isotopes) in 1990 for the active 216-U-17 crib. 

• The annual 1ver1ge for total U exceeded the 0CGs in 1990 for the 
inactive 216-W-1 and -2 cribs. 

The groundwater beneath six sites exceeded the ACVs on an annual average. 

• The '°Sr conc1ntrat1on was greater than the ACV in the groundwater 
beneath tht 1nact1vt 216-A-25 (Gable Mountain) Pond. 

• The 1J1cs and 239Pu concentrations 1n tht groundwater e�ceeded the 
ACV beneath the inactive 216-8-5 Reverse Well. 

• The U isotopes in the groundwater exceeded the ACY at the active 
216-U-17 Crib. 

• The U isotopes in the groundwater exceeded the ACY at the inactive 
216-T-33 Crib. 

• The U isotopes in the groundwater exceeded the ACY beneath the 
inactive 216-U-l and -2 cribs. 

• The 239Pu concentration was greater than the ACV in the groundwater 
beneath tht 1nact1vt 216-Z·9 crib and tht 216-8-5 Reverse Well . 

.! 
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1.0 EXTEJUIAL RADIATION NONITORINI 

5.1 INTRODUCTION 

A network of theraluainesc1nt dosiMters (TLD) is positioned in and 
around the 200 Areas to •nitor exposure rates froa external radiation sources 
(primirily g1111a rays). The TLD •asureMnts art taken to det1r111ne baseline 
exposure rates in the 200 Area environant. Froa these baseline data, the 
contribution of Hanford Site activities can be discerned and the potential 
dose to employees caused by external exposure can be assessed. The dosiMters 
measure dose-equivalent rates, reported in tems of mrea/yr, at a specific 
location. 

The environ•ntal TLDs Masure exposure rates fro■ all types of external 
radiation sources. Thtst include cos■ic radiation, natur1lly occurring 
radioactivity in air and soil, and fallout from nuclear weapons testing, as 
well as any contribution fro■ Hanford Site activities. 

The TLDs consisting of three chips of Caf2/Mg (Harshaw TLD-400) encased 
in an opaque capsule lintd with 0.025 cm of Ta and 0.005 cm of Pb were 

replaced with TLDs consisting of four LiF (TLD-700) and one Caf2:Dg (TLD-200) 
chips in a green Noryl plastic card. Each card is placed 1n a translucent, 
waterproof, plastic holder, and three cards are mounted about 3 ft above the 
ground at each location. The TLDs are placed at active and inactive 
surface-water disposal sites, and near facilities (tank fams, active cribs, 
and the facility fence lints). The TLDs are exchanged and read each calendar 
quarter. Each quarterly measureMnt is an average of the three cards exposed 
at the same location. The response of the chips has been calibrated by the 
PNL Radiation Calibration Laboratory; results are reported in tems of 
external exposure (mr•). 

5.2 RESULTS 

The TLD data are listed in Appendix F, Table F-1. Generally, all 
facility and surface-water sites showed an approximate 10 percent decrease in 
1990. This overall decrease is believed to be a result of a decrease in 
operations and a restructuring of the external radiation monitoring program. 
The one site at the PUREX Plant-related facilities that has displayed an 
upward trend in the 1985 to 1989 ti1111 period showed a slight decrease in 1990. 
Trends for this site will continue to be monitored • 
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s.2.1 surfaca 11au, stu1 

All TLOs at surface-water sites, except West Lake, are within 
radiologically controlled 1"11 located at water-sapling sites (st• 
Section 6.0). One surface-water site showed radiation above background level: 
the 216-B-3-3 Ditch. The highest exposure rate for surface-water sites in the 
Separations Area was at the 216-B-3-3 Ditch, with an exposure rate of 
119 ■rea/yr. 

s.2.z Fac11tt1• 

Tht TLD1 are located at several 11t11 a11oct1ttd with the factl1ty 
operations, including tank faras, active cribs, and tht facility fence lines. 
These locations are shown in Appendix F, Figures F-1, F-2, and F-3. The only 
exposure rate significantly higher than the g�neral Separations Area 
environment was at the 241-A Tank Fan1 complex. This facility, which receives 
high-level liquid waste fro■ the PUREX Plant, had external radiation levels 
ranging fro■ 110 to 1,195 mra/yr. These elevated levels are localized and 
few in nuaber (only four are significantly higher than the grid sites) and 
therefore have miniml environMntal impact. All other TLD •asurements of 

· ·, facilities were consistent with the levels seen in the general Separations 
Area environment. 

.. 
' .  

5.2.3 External Rld1atton Trtncll 

Site trending showed sOM decrease in exposure with the 1ncapt1on of the 
new TLDs used for 110nitoring and the restructuring of the external radiation 
monitoring progra111. This may also be an effect of the decreased operations 1n 
the 200 Areas. The sensitivity of the new TLD has required some monitoring 
locations to be changed. These combined effects will be monitored in tha 
future.to see what,if any, i11Pact they have on the external dose rate 
measured. 

5.3 CONCLUSIONS 

In 1990, operations in the 200 Area did not contribute significantly to 
the external radiation exposure rate in the general environ■ent. 
Consequently, the exposure rate in the general 200 Areas environment was not 
significantly different fro■ the exposure rate received offsite fr011 natural 
radiation sources. As expected, external radiation ievels were elevated at 
certain sites, radiological control areas, and facilities, reflecting the 
proximity to radioactive waste 111nag1Nnt activities • 
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6.1 INTROOUCTIOII 

H-EP-0145-3 

1.0 POND AID DITCH NONITOII• 

Water, vegetation, and sedi•nt suiples were collected fro■ tht active 
ponds and ditches in 1990. Ponds and ditches in tht 200 Artas rect1vt 
potentially conta1nattd waste water froa the ch•1cal processing plants and 
other fac111t1es. All water 1s continuously suipled at the point of discharge 
to ensure cOlll)liance with internal CCJIIPany standards and applicable DOE 
standards. As an additional operational check, the 200/600 Area Operational 
Environ•ntal Surveillance Progra collects water suiplts at tht ponds and 
ditches. Saap11ng locations an shN'I 1n Appendix G, Figuns G-1 and G-2. 
Sources of 11qu1d effluents art listed in Table G-1. 

Water suiples of 1 Lare collected on a weekly basis fr011 the active 
ponds and ditches. The pH is deterained each week, then the samples are 
composited and anal�ed 110nthly for total alpha, total beta, gama-emttting. 
radionuclides, and Sr. Each site has replicate samples taken for 1 mo 
(4 wk), on a rotating basis. Additionally, a 1-L s1111ple is taken quarterly 
from each site for nitrate analysis. S111Ples of aquatic vegetation are 
collected fr011 ponds and ditches yearly to deter111ine root uptake ot 
radionuclides fr011 potentially cont111inated sedi•nts. Along with vegetation 
samples, sedi•nt saaples are collected to Masure the accumulation of 
radion�clides. These suples consist of a coaposite of five plugs, each 
900 cm by 2.5 CII deep. Both �e ve&9tation and sediments are analyzed for 
ganna-emitting radionuclides, Sr, Pu, and u. 

6.Z RESULTS 

6.Z.l Water 

Results of water suipling at the ponds and ditches an sunaarized in 
Appendix G, Table G-2. A large percentage of the results are less than the 
analytical detection li■it; only the uxi- and minimu■ concentrations at 
each site are presented. The only tlevattd nsults wen total alpha and total 
beta. Tht highest monthly total alpha result of 111 pC1/L was observed at the 
216-T-4 Ditch. This ·1s 370 percent of the DCG (using Pu-239 for comparison). 
The highest total beta concentration, 299 pCi/L, was found at the third 
overflow of the 216-H-3-3 Ditch and was only 30 percent of the DCG (using 
Sr-90 for coaparison). 

6.2.2 Nonrad1olog1ca1 Par-ter1 

Results of pH deter111inations are suaarized in Appendix G, Table G-3 and 
nitrate detenninations are suanarized in Appendix G, Table G-4. The pH annual 
averages ranged from neutral to slightly basic. The highest annual average pH 
of 11.6 was found at West Powerhouse Pond, which receives discharge from the 
200 West Area powerhouse. All of the nitrate results were less than th� 
detection limit (approximately 1.2 ppm). 
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Aquatic vegtt1t1on suiplta art colltcttd from ponds ind d1tchts th1t htvij 
growing aquatic vegetation. Nine vegetation saaples were collected frOII 
11 ponds and 6 ditches 1n 1990. Each suiple consisted of growing ste■s and 
leaves fra the prtd011tnant plant species at each locat1on

4o 
Thb1,egetat1on 

was analyzed for gaaa-•1tting radionuc11des, as well as Sr, Pu, and U 
with the results reported 1n Appendix G, Table G-5. The 216-A-29 Ditch will 
be SifflPled 1n greater detail in 1991 to characterize the ditch before 
stab111zat1on. 

6.2.4 Sed1ant 

The results frOII Siffiling pond and ditch sediMnts are provided in 
Table G-6. The highest Cs result was found at the 216-8-3-3 Ditch. The 
concentration measured in 1990 was 298 pC1/g, about 1 percent of Westinghouse 
Hanford's soil standard for posting. The highest Pu result was found at the 
216-A-29 Ditch. The concentration •asured in 1990 was 255 pCi/g, about 
340 percent of Westinghouse Hanford's soil standard for posting. All ponds 
and ditches that receive potentially contaminated water are within posted 
radiological control areas. 

6.3 CONCLUSIONS 

Whi�e no significant increases in radioactivity were observed in surface 
water sa�les fr011 ponds and ditches in 1990 (most samples were below the 
�election limits) two sample sites exceeded the applicable standards on 
216-T-4 Ditch and 216-8-3-3 Ditch. All surface waters associated with 
Separations Area operations were below the DCG for all radionuclides. The 
analytical results of v191t1tion suiplts taken at the ponds and ditches 
revealed that, while so• physiological uptake of rad1onuc11dts occurred, the 
�unts were relatively low. Sedi•�\ s1as,les taken demonstrated elevated 
levels (above background) of mainly Cs and Pu. However, all ponds and 
ditches that receive potentially contuinated water are within posted 
radiological control areas. 
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7.0 UDIOLOIICAL SURVEYS 

7.1 INTIOOUCTION 

Radiological surveys are conducted to deten1in1 changes in the 
radiological status of the 200/100 Area env1ron•nt. Trends in Yadiat1on 
levels or radiological contaa1nation aid in assessing the adequacy of the 
underground radioactive uter1al waste contain•nt, indicate 110V1Mnt of 
radioactive uterial away frat radiological control areas, or detect releases 
that might otherwise go undetected. The survey schedule is outlined in 
Appendix H, Table H-1. 

7.2 ROADS 

Road surveys are perfonNd with the mobile surface contamination monitor 
(MSCM tractor) or a vehicle equipped with sodium iodide detectors mounted on 
the undercarriage. The detector height is adjustable. The average survey 
height is one foot above the paveMnt. 

The vehicle is driven at approximately 5-7 mi/h. When activity is 
detected, the vehicle is stopped and a thorough survey is made with an 
Eberline Model BNW-1 portable survey instrWNnt equipped with a P-11 probe. 
Appropriate managetNnt is notified when contuination is identified and 
corrective actions are initiated. 

Ali frequently traveled blacktop and improved roads and parking lots in 
and perimeter roads around the 200 Areas are surveyed bimonthly to detect the 
presence of radioactive material. Roads less frequently traveled or with low 
contamination potential are surveyed either quarterly or semiannually. Other 
roads on the Hanford Site are surveyed by PNL. No new contuination was 
detected on the roads in 1990. 

7. 3 PONDS AND DITCHES 

Open pond and ditch banks are routinely surveyed to identify 
contaaiination at these sites. The thin-window, pancake-type Geiger-Muller 
probe with the BNW-1 count-rate •tar is the principal instru•nt used in 
these surveys. Special survey plots are designated around the perimeters of 
these sites. They are marked with 1Ntal posts and numbered. Several areas of 
contaminated soil and· vegetation were identified at the 216-U-14 Active Ditch 
in 1990. Contamination levels fro■ 600 c/min to 13 mrem/h were noted. This 
area is expected to be stabilized in 1991. 
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7.4 UDIOACTIVE SOLID-WASTE DISPOSAL SITES 

The retired radioactive solid-waste disposal sitts art surveyed 
s•iannually to detect radiol09ical changes, priurily via btolog1cal 
intrusion (indicative of loss of control), fr011 year to year, Thtst sites are 
located in the IOO A"• (Appendix H, Figure H-1) and 1n the 200 Artas (set 
Figures 1-1 ind 1-3). 

Contaa1nated vegetation was identified at 218-E-lZA, 218-E-128, 218-E-1, 
and 218-E-2, 5, 51, and 9 burial grounds in 1990. Clean-up activities havt 
been in1t1ated ind schedules for the herbicide spray prG9ru have been 
.iaproved. 

Th• 218-C-9 burial ground stabilization was accQ11Plished. This accounted 
for a 5-acre reduction in radiation area. 

7.5 LOW-LEVR LIQUID-WASTE DISPOSAL SITES 

Low-level liquid-waste disposal sites, other than ponds and ditches, 
consist of cribs, french drains, reverse wells, trenches, and unplanned 
release sites. As with solid-waste disposal sites, liquid-waste sites are 
surveyed at least annually, and as often as quarterly, to detect changes in 
surface radiological conditions. The most significant results in 1990 are 
listed below. 

7.5.1 211-A Sitts 

The 216-A-30 Crib was found to be 80 percent covered by growing 
vegetation. A considtrablt 1110unt of this VtcJetation was contaminated. The 
vegetation was rt110ved froa this crib. Herbicide spray program schedules are 
being i11proved to keep this situation froa reoccurring. 

Contaaination and standing water at the 216-A-40 basin is suspected to be 
1 source of contuinated 1111d for swallow nests. This area is scheduled for 
clean up in 1991. 

7.5.Z ZlH Sttes 

Ant intrusion continues to be a probl• at the 216-8-64 1·etention basin. 
The surface contuination zone, known as UN-216-E-36, has been expanded 
several ti•s during 1990 to include identified contuination migration. This 
zone extension is now approxiutely 2 acres in size. Pesticides and 
stabilization •thods art bt1ng investigated. 

Approximately 12 acres of speck contamination north of 241-B Tank Fann 
was posted as having surface contamination and was given the site 
identification nu.her of UN-216-E-44. The contamination levels are generall,\ 
400-800 c/11in. 
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7.5.3 215-S Sttes 

Stabilization efforts were completed at 216-S-5, 216-S-6, S-172, and 
S-160 weirs during 1990. This accounts for about 2.5 acres. 

Containation 1t the 211-S Tank Storage Area continues to be a problem. 
The source of the speck containation that ■igrates from this area has not yet 
been identified. 

Roof vents at 233-S wen painted to prevent the spread of alpha 
contamination. S.arabl• contamination of greater than 100,000 dis/min was 
identified on the vents during a routine building radiological survey. 

7.5.4 211-T Sites 

Stabilization efforts were completed at 216-T-18, 216-T-34, 216-T-35, 
216-T-26-28 cribs and the surrounding surface contamination zone in 1990. 
This accounts for approximately 6 acr!s. 

7.5.5 216-U Sites 

Approximately l acre of contamination at 216-U-ll overflow was cleaned 
and restabil1zed. 

and 

A contamination strip of approximately 1.5 acres was found on the south 
side of the 216-U-10 covered pond. Two feet of clean soil was added to 
stabilize this area. 

7.5.6 216-Z Sites 

No significant changes were noted at the Z Plant cribs. 

7.5.7 Unplanned Release Sites 

The area of contamination known as UN-216-W-7 (approx. 3.5 acres) was 
stabilized. 

The most noteworthy cont1111ination was found at tha following unplanned 
release sites. 

The zone at UN-216-W-33 that identifies contaminated vegetation over the 
underground pipeline from the 216-U-8 Crib to 224-U has been extended to 
include newly found contaminated vegetation. This area is now approximately 
3 acres. 

Spotty contamination (to a maximum of 700 mrem/h) was found on the 
East-West transfer line (UN-216-E-41). Some clean-up work has been 
accomplished to remove the high-level contaminates. The remainder is 
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scheduled for clean up in 1991. The transfer line is posted as having surface 
contatnatton fro11 end to end and equals approxtutely 17 acres. 

UN-216-E-17 has been redefined to include the containation identified to 
the north to 12tb Street and to the west to include 216-B-57 Crib. This area 
is scheduled for st1biltz1tton 1n 1991. Thts area is now approxi■ately 
11.5 acres. 

An•"• of conta1nat1on south of the 244-A Lift Station was given the 
site ident1f1cat1on nllllbtr of UN-216-E-43. This area was found to have speck 
cont•1n1t1on and cont•tn1tld rabbit dropptn91. The ■111 ... cont•tnatlon 
level w1s 900 .,../h. Thts '"' 1s 1pproxtut1ly 2 acres and 1s scheduled to 
be cleaned 1n 1911. 

Approx1utely 2 acres of contuination east of 241-U Tank Fana was given 
the site identification number of UN-216-W-35. Maximum contaniination in this 
area is 800 c/■in. 

The area of contamination surrounding the 216-T-30 Catch Tank was given 
the site identification nu■ber of 216-W-36. The total surface contamination 
is approxiutaly 1 acre. 

7 .6 TANK FARII PERIIIETERS 

Tank f1n1 peri•ters and associated facilities are surveyed semiannually 
to detect any ■igration of contaaination. Tank farms and related facilities 
are considered to be sources of environ•ntal contamination. Recontamination 
of the same fence lines fro11 year to year appears to be associated with 
blowing of known contamination in relation to contamination patterns that 
confona to the prevailing wind direction. 

The fence lines of the 241-B F1n1 and the 241-BX and -BY Fanns continue 
to be I probl•. Evidence of speck contamination up to 10 mrem/h has been 
noted. 

In the 200 West Area the east fence line of SX Farm has I zo�e extension 
to the blacktop road. A sizable surface cont11111nation area ( UN-216-W-24) is 
adjacent to this fenceline. Speck containation with levels up to 14 mrem/h 
has also been identified in this 6-acre area. 

The north fence line of 241-U has a 0.f·•acre zone extension with 
contuination levels fro■ 300 c/min to 15,000 c/min. 

The north and east fence-line cont111ination of 241-T Farm is adjacent to 
the migrating contuination of UN-216-W-�1. 

The clean-up schedule for these areas around the tank farms has yet to bi 

detenained. The interior of the tank farms are planned for clean up before 
the fence lines to prevent recontaniination. 
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7.7 IC ClllS AID CGITIOUED AIU 

The BC Cribs and tnnchts (Appendix H, Ftgur1 H-2) 1r1 1 sertes of 
11qu1d-w11ta disposal sites that wen 1ct1v1 1n the ■1d-1950's. In 1958, 1t 
was d1scovertd that ani•ls had burrowed tnto on, trench and transported 
rad1oact1v1ty over I large ana. In 1979, spacial survey plots were 
estab11shld throughout th• controlled ana to aonttor for ■1gratton of the 
conta1nat1on. Data 1ccuaal1ttd during th, 10-yr period 1nd1catts that no 
significant ■igration of containation away fro■ t�• areas has occurred. The 
cribs and tnnchas (1pproxi•t1ly SO acres) ware surface stabilized tn 1982 
and are survaytd s•iannu1lly with the MSCN tractor. 
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1.0 SPECIAL PICWECTS AND INVESTIIATIYE SURVEILLANCE 

8.1 IIITUDUCTION 

Bec1ust tht grid syst• of nt1r-field environ•nt1l 110nitoring 1n the 
200 Artis w11 eli■in1ttd in 1989, special projects and invest1gativt 
survtill111ce h1vt assu■ed a greater role in Westinghouse Hanford's operational 
and effluent ■onitor1ng prc,vr•. 

Sptci1l projects in 1910 included radionuclidt analyses of soil near 
Z Plant, 1111lyses of cottontail rabbits fro11 244-A lift Station to try to 
detena1nt contaain1tion sources, review of the vegetation control progr•, and 
testing of eng1nttred biological barriers with captive mllllials to detenaine 
the effect of burrowing and water penetration on simulated waste sites. 

Special investigative surveillances were conducted in the operation� 
areas in 1990 to clarify conditions indicated by routine samples or survey 
results, or to deten1ine the need for a full-scale site characterization. 
They are often performed to help explain questions that result fro■ analyses 
of routint samples; however, they are also the result of concerns about 
radiological or potentially hazardous waste as they affect or are affected by 
employee safety, biotic intrusion, maintenance of containment systems, or 
potential contamination migration. For example, special surveillances or 
samples may be collected froa the following: 

• A broader area when analytical results fr011 one of the routine 
suiples show elevated radionuclide content 

• An area where scheduled construction activities in the vicinity of a 
waste site make it desirable to demonstrate the radiological 
condition on the area 

• A site where biotic intrusion, such as animal burrows or deep-rooted 
vegetation has created the potential for the spread of contaminants 

• Sites where the integrity of the waste maintenance systems is 
questioned. 

Thest are exa111ples, but not an all-inclusive list, of instances when 
special surveillances or suiples are needed to ensure operational compliance 
with guidtlines and regulations. 

8.2 SAIIPLE TYPES 

Types of special samples in the past have included air, water, snow, 
sediments, soil, vegetation, animal excrement, and whole animals such as 
spiders, ants, termites, birds, mice, coyotes, and bobcats. In 1990 special 
samples included soil, vegetation (tumbleweeds and mulberry), termites, gold 
fish, a gopher snake, pigeons (including feces), swallows (including fecal a·d 
nesting material), house mice (including nest material and feces), and 
cottontail rabbits. 
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8.3 INVESTIIATIYE IIETH0DS 

8.3.1 Yttttlt1on �ontrol 

WHC-EP-0145-3 

Tht 1fftctiv1n1ss of the Vegetation Control Progra• on radioactive waste 
sites was dtt1r11ined by dtttct1on of contu1nation during routine radiological 
surveys of the w1st1 sites. In addition, visual inspections of the waste 
sites we" conducted to obs1rv1 v191tativ1 cover. 

8.3.Z An1•1 capture and Collection 

The Washington Dlp1rtatnt of Wildlife granted Westinghouse Hanford a 
scientific collection pena1t (P1r11it No. 179) 1n 1990 to allow collection and 
salvage of stlecttd an1Nls for cont111in1tion analyses and on9ine1red-b1rrier 
testinv, Collection methods varied from live traps to snap (kill) trips to 
salvage of dead 1ni■als for laboratory analyses. 

8.3.3 Laboratory Analyses 

Field preparation of samples was done as outlined in routine-sample­
collection procedure manuals. Methods for exceptions of unusual samples 
(e.g., bobcat) not covered in a procedure manual were specified by the 
environmental protection field work coordinator. Sa•ples that had 
radioactivity levels above background, as determined by field survey 
instrWNnts, we" sent to Westinghouse Hanford onsite analytical laboratories; 
those at or below background levels were sent to the U.S. Testing Laboratory 
in Richland, Washington until that contract was terminated in May, 1990. A 
new contract to provide analytical services was still pending at the end of 
1990, and saaples were archived awaiting the new contract. Contaminated 
samples were sent to the Westinghouse Hanford laboratory at 222-S in 200 West. 

Suiples were washed to rt1110ve external contuination before analyses. 
Vegetation suiples occasionally included the entire plant, including roots 1f 
required. Animal suiples of larger sp1ci111ns were washed, then divided into 
portions to separate skin and fur or feathers, gastro-intestinal organs, and 
muscle and bone. 5■111 aniuls were dissolved in acid and analyzed for 
radionuclidas. 

8.4 INVESTIIATION RESULTS 

8.4.1 Vegetat1on Control 

Vegetation control was again noticeably less effective in 1990 for the 
reasons reported in the 1989 annual report (SchMidt 1990), Improved 
vegetation control because of new equipment and pesticide changes will 
probably not be noticed until 1991. 
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8.4.Z An1•1 C011tct1on and S1lv191 

An1aals captured or salvaged 1n 1990 included 24 spec1111ens fro■ 11 
species. These include the following: 

• Two teraite colonies 
• One goldfish 
• One gopher snake 
• Two cliff swallows 
• One house mouse 
• Two Townsend's ground squirrels 
• Four northern pocket gophers 
• Three deer ■ice 
• Four Great Basin pocket ■ice 
• One bushy-tailed wood rat 
• Four Nuttall's cottontails. 

Results are reported in Appendix I for those species analyzed for 
radionuclide contuination. 

8.4.3 Biotic Radioactive Contaatnat1on 

Ten instances of tumbleweed (S•1so1• kill) contamination were documented 
in the 200 Areas in 1990, and two mulberry trees growing near B Pond had low­
level radionuclide cont111ination. Contaminated termites were collected on two 
occasions at BC Cribs. No contuinatad domestic pigeons were captured in 
1990. Contaainated swallow nests were found at most facilities near the PUREX 
Plant. A likely source is thought to be the inactive 216-A-40 Crib. 
Contaminated mice ware captured ne1r Z Plant, C Tank Farm, and 202-·S, 
Contaminated cottontail rabbits were captured at the 244-A Lift Station and 
contaminated rabbit fecal material was found near C Tank Farm and T Plant. 
Results of radionuclide analyses are reported in Appendix I. 

The total number and kinds of biota found to be cont111inated with 
radioactivity were not unusual with the exception of the slight increase in 
contaminated vegetation, which has been observed over the past throe years. 
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APPENDIX A 

QUALITY ASSURANCE 

Quality Assurance (QA) may be defined as the actions necessary to &nsure 
the accuracy of a program. Westinghouse Hanford Company's (Westinghouse 
Hanford) environmental surveillance QA program consists of procedures and 
guides to demonstrate that environmental monitoring techniques and analyses 
are performed within established limits of acceptance. A sound QA progr�m for 
env1ronatntal 1110nitorin9 is essenti,1 in maintaining credibility. 

Written operating procedures art an integral part of the Westinghouse 
Hanford environmental survt11lanc, QA program. Procedures For field 
operations are provided in an internal Westinghouse Hanford manual. Emergency 
response and other spacial procedures may be documented separately. This 
appendix briefly describes the essential components of the Westinghouse 
Hanford environmental surveillance QA program. 

OOCUNENTATION 

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

SAMPLE-REPLICATION 

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

DATA ANALYSIS 

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

TRAINING 

To ensure quality and consistency in sample collection and handling, al I 
personnel performing such work receive formal training. All Westinghouse 
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Hanford H11lth Phystcs Technologists {HPT) are required to complete a 
cert1ftcation progra• through the Westinghouse Hanford Health Phystcs 
Oepart•nt. In addition, those HPTs assigned to environmental programs 
rtct1vt special classroom orientation and on-the-Job tra1n1ng by experienced 
personnel. Env1ron•ntal Assurance personnel receive tra1n1ng 1n such courses 
as •Radiation in the Environment,• taught through the Tri-Cities University 
Center, courses taught at the Harvard School of Publtc Health, and various 
short courses. 

SAMPLE FIEQUENCY 

The frequency of sample collection varies according to the importance of 
the measure•nt. Medta sampled more frequently are critical in determining 
immediate releases to, or impacts on, the environment. A brief description of 
the sampling program is presented below. 

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

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

3. Tht tharmoluminescent dosimeters (TLD) at facilities, ponds, and 
ditches are exchanged quarterly. 

4. Radiological surveys of waste sites are performed quarterly, 
semiannually, or annually depending on the operating status, 
condition, and history of the site. 

5. The soil, vegetation, and fecal samples are collected annually. 
Mud and vegetation samples from active ponds and ditches are also 
collected annually. 

ANALYTICAL PROCEDURES 

Four laboratories provided analytical support to the Westinghouse Hanford 
Environ•ntal Surveillance Program; these are the United States Testing 
Company (UST), International Technology Analytical Services-Richland 
Laboratory (ITAS-RL), the Radiation Standards and Engineering Laboratory at 
Pacific Northwest Laboratory (PNL), and the Westinghouse Hanford 
222-S Analytical Laboratory. The environmental samples are analyzed in 
accordance with prescribed procedures and quality control guides. The 

_ analytical procedures necessary to implement the environmental monitoring 
program are briefly described below and are listed according to the respective 
1 aboratory. 

United States Tasting Company and International Technology An�lytical Services 

The UST provided analytical support for the 200/600 Area Environmental 
Surveillance Program until May, 1990 when USTs contract was terminated. 
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Samples were held in archive until the procurement of ITAS-RL's services in 
February, 1991. Both laboratories performed the following functions for th� 
Environmental Surveillance Program. 

Much of the Environmental Surveillance Program involves measuring 
radionuclide concentrations at or near background levels. These environmental 
measure•nts require a very low detection limit and are typically performed at 
UST and ITAS-RL. These analytical laboratories routinely perform analyses on 
soil, vegetation, animal feces, and air samples. Analyses are performed 
according to procedures and quality control gu1d11 d11cr1bed by the 
Env1ron•ntal Measurements Laboratory (1972), the U.S. Atomic Energy 
Co11111ss1on (1974), and the National Council on Radiation Protection and 
Me1sur1Mnts (1976). 

1. Air samples 

a. Garqna Energy Ana)ysji - Ga11111a-em1tting rad1onuclides are 
measured by direct counting of the.air sample filter with a 
hyperpure germanium detector. The gamma spectra are analyzed 
using a Nuclear Data 7700 software system. 

b. Strontium - Airborne 89Sr and 90Sr are determined by leaching 
the composited air sample filters with nitric acid and 
initially precipitating them as a nitrate. The sample is 
purified by Fe and Ba scavenging. The final precipitate, 
strontium,carbonate, is then counted for total beta (needed to 
set the Sr va�e) with a low-background beta proportional 
counter. Both Sr and 90Sr are calculated from the resulting 
count data using a computer. 

c. Plutonjym - The various Pu isotopes are leached from the air 
sample filter with nitric acid and passed through an 
ion-exchange resin. Further decontamination from Pb, Bi, and 
other transuranics by washing with nitric and hydrochloric 
acids is done. The Pu is then eluted from the resin and 
electrodeposited on a stainless steel disk where it is countr·i 
using a surface barrier alpha spectrometer and data collecte, 
on a Nuclear Data system. 

d. Uranjum - The U is leached from the air sample filter and 
extracted as tetrapropyl a11111onium uranyltrinitrate followen by 
back extraction into water. Following treatment with Na ar,J 
LiF, the aqueous sample is analyzed with a fluorometer to 
determine the mass U. 
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z. Groundwater samples 

a. Total Alpha and Beta Acttytty - The total activity caused by 
alpha- and beta-emitting radionuclides is measured by directly 
counting the dried residue with a gas flow proportional 
counter. 

b. Strontjym-90 - The strontium is removed from the water sample 
by prec1p1tat1ng it as a nitrate using nitric acid. The sample 
is purified by repeated scavenging with barium chromate and 
precipitating with bar1u• carbonate. The strontium carbonate 
ts then counted wtth a low-background gas flow proportional 
counter. 

c. Ganga Energy Analysts - Ga""'a-emitting radionuclides are 
analyzed by directly counting the water sample with a Ge(Li) 
detector equipped with a multichannel pulse-height analyzer. 

d. Jrjtjym - Water samples are analyzed for Tr with a liquid 
scintillation spectrometer. 

e. Total Uranjym - The water samples are analyzed for u by first 
treating them with sodium and lithium fluoride then analyzing 
them with a fluorometer. 

3. so11 samples 

a. Gaoma Energy Analysts - Ga""'a-emitting radionuclides in soil 
are measured using a Marinelli beaker and counting with a 
Ge(Li) detector equipped with a multichannel pulse-height 
analyzer. 

b. Strontjum-90 - The 90Sr is removed from the soil sample by 
leaching the dried sample with nitric acid. The Sr in solut on 
is converted to an oxalate followed by precipitation as 
strontiu• carbonate. The carbonate is deposited on a plane et 
and counted in the same manner as the 90Sr water samples. 

c. Tachnettum-99 - The 99Tc is isolated from other elements u - ir!g 

hydroxide cirbonate coprecipitation leaving it in solutio·· iiS 

the pertechnethe ion (Tc04'). Further purification is ac! ,E'V'!d 
by an anion exchange column path, followed by liquid 
scintillation spectrumetry. 

4. Yegetatton samples 

a. Ganga Energy Analysis - Ga""'a-emitting radionuclides ii. 
vegetation are measured by direct counting of the sampl� with a 
Ge(Li) detector equipped with a multichannel pulse he'·1hc 
analyzer. 

b. Strontjym-90 - The 90Sr is removed from the vegetatirn !,ample 
by leaching the dried sample with nitric acid. The ·; 1• in 
solution is converted to an oxalate followed by pre•·ipitation 
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as strontium carbonate. The carbonate is deposJt�� on a 
planchet and counted in the same manner as the 0sr waler 
samples 

c. Technetjym-99 - The 99Tc is isolated from other elements usi�g 
hydrox1de carbonate coprectpttatton leaving it in solution as 
the pertechnethe ton (Tc0

4
'), Further purification is achieved 

by an anion exchange column path, followed by liquid 
sctnttllat1on spectrometry. 

W11tin9nou11 Hanford 22Z•S Analytical Laboratory 

The Westinghouse Hanford 222-S Laboritory also provides analytical 
support to the 200/600 Area Environmental Surve1llance Program. This 
laboratory ts the one normally used for samples containing higher than normal 
environmental levels of radioactivity. Analytical procedures and quality 
control guides are described by the Environmental Measurements Laboratory 
(1972), the American Society for Testing and Materials (1976), the American 
Publ1c Health Assoctat1on (1980), and the U.S. Environmental Protection 
Agency (1979). A brief dascr1pt1on of the routine analyses performed by the 
222-S Laboratory is presented below. 

1. Pond and Pitch Water 

2. 

a. Total Alpha and Beta - An aliquot of the pond or d -itch water is 
added to a stainless steel dish and evaporated to dryness. The 
total alpha and beta activities are measured by direct counting 
with a gas flow proportional counter. 

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

. 

c. Strontium-90 - The 90Sr is removed from the aqueous sample b� 
precipitating the 90Sr out with barium carbonate. The 
strontium carbonate ts purified by redissolving with nitric 
ac1d, prectpttat1ng as a ni}J:ate, and finally precipttatinr 
again as a carbonate. The Sr activity is determined by r 1 t1 
counting with a gas flow proporttona� counter. 

d. Plutonium - Actinides are removed from the aqueous sample ;>Y 
precipitation with iron. The precipit�te is redissolved :n 
hydrochloric acid and the Pu separated from the other actinides 
by ton exchange. The Pu is electrodeposited on a planch"t and 
counted using alpha spectrometry. 

Pond and Pitch Mud and sedjment 

a. Gamma Energy Analysis - The gamma-emitting radionuclides ar� 
measured by direct counting of the dried sediment samr·le using 
a Ge(li) detector equipped with a multichannel analyZ!!t', 
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b. Sg1] )each - Sr, Pu, Alli, and other radionuclides are leached 
froa tht so11 sample using a mixture of hydrochloric and nitric 
acids. The leachate is then analyzed for specific 
radionucl1d1s as is done with the liquid samples. 

pond and ditch v1aetat1on 

a. Gama ene�y analysis - The liquid sample is sealed inside a 
geo•trica ly approved container. The ganma-emitting 
rad1onucl1des are measured by direct counting with a Ge(Li) 
detector 1quipptd with a multichannel analyzer. 

b. Vaq■tation ]each - Th, vegetation samples are dry ashed in a 
furnace and then leached with a mixture of hydrochloric and 
nitric acids. The leachate is analyzed for specific 
radionuclides as is done with the liquid samples. 

Pacific Northwest Laboratory Radiation Standards 
and Engineering 

External Radiation (·Thermoluminescent Dosimeters) - External radiation 
levels are measured using TLDs. Three TLOs at each sampling location monitor 
facilities, water sampling sites, and active tank farms and cribs associated 
with the PUREX Plant operation. The TLDs consist of four LiF (TLD-700) and 
one CaF2:Dy (TLD-200) chip in a green Noryl plastic card. 

Tht TLD1 art cal1br1t1d, packaged, and rtad by tht PNL Radiation 
Calibration Laboratory, Radiation Standards and Engineering Department. All 
TLD work is performed in accordance with the procedures and specific guides 
from the American National Standards Institute and PNL. 
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APPENDIX B 

GLOSSARY 

List of Acronyms 

administrative control value 
as low as reasonably achievable 
derived concentration guideline 
U.S. Department of Energy 
double-shell tank 
drinking water standard 
U.S. Environmental Protection Agency 
Health Physics Technologist 
International Technology Analytical Services­
Richland Laboratory 
International Commission on Radiological 
Protection 
mobile surface contamination monitor 
Operations and Engineering Contractor 
Plutonium Finishing Plant 
Battelle's Pacific Northwest Laboratories 
Plutonium Reclamation Facility 
Plutonium Uranium Reduction Extraction (Plant) 
quality assurance 
single-shell tank 
thermoluminescent dosimeter 
Uranium Oxide (Plant) 
U.S. Testing Company, Inc. 
Waste Encapsulation and Storage Facility 
Westinghouse Hanford Company 

Definitions 

Aquifer - A subsurhce formation consisting of sufficient saturate,: 
permeable material to yield significant quantities of water. 

Confined Aquifer - A subsurface water-bearing rl!gion having defim·i and 
relatively impermeable upper and lower boundaries. 

Unconfined Aquifer - An aquifer that has a water table or surfacP �� 
atmospheric pressure. 

Biological Transport - Concerns one or more of the following prr,e�ses: 

• Movement of subsurface radioactivity to the surface by phy;iological 
plant proc�sses 

• Dispersion of such plants by the wind 
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• Contaminated urine and feces deposited by animals that have gained 
access to and ingested radioactive materials 

• Contaminated animals themselves that have ingested radioactive 
materials directly or ingested other contaminated animals or plants 

• Physical displacement of radioactive materials by burrowing animals 

• Nests built using contaminated materials. 

Background Radtatton - Refers to regional levels of radioactivity 
produced by sources other than those of specific interest (e.g., the nuclear 
activities at the Hanford Site). 

Biota - The plant and animal life of a specific region. 

Burial Ground - An area specifically designated for the subsurface 
disposal and/or storage of solid, dry radioactive waste. 

Ch•ical Processing - Chemical treatment of material to selectively 
separate desired. components. At the Hanford Site, plutonium, U, and fission 
products are chemically separated from irradiated fuels. 

Controlled Arta - An area where access is controlled to protect 
1nd1v1du1ls from extra exposure to radiation and radioactive materials. 

Crib - A subsurface low-level liquid-waste disposal site that allows 
liquid waste to percolate into surrounding soil. 

Deca.iss1on1ng - The process of removing a facility or area from 
operation, often involving decontamination and/or dhposal, plus incorporatinq 
appropriate controls and safeguards. 

Decontamination - The removal of radioactivity from a surface or from 
within another material . 

Environmental Surveillance - The collection and analysis of samples of 
air, water, soil, foodstuffs, biota, and other media from DOE sites and thr ,r 
environs and the measurement of external radiation for purposes of 
demonstrating compliance with applicable standards, assessing radiation 
exposures to members of the public, and assessing effects, if any, on the 
local environment. 

Groundwater - Water that exists below ground surface (i.e., within · 11'! 

zone of saturation). 

Less Than Detectable - An analytical term for a radionuclide 
concentration in a sample that is lower than the minimum detection 
capabilities of that analytical equipment or process. 

Operations - In this report this term loosely refers to WestinglnJ�e 
Hanford activities including chemical processing, waste management, �n� 
decommissioning. 
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P1rcol1t1on • Downward mov1111tnt of water through the 1nter$t1ce$ of 
uns1turated rock or soil because of gravity or hydrostatic pressure. 

Quality Assurance - A program designed to maintain the quality of the 
results of a progr111 within established limits of acceptance. 

Radiation Survey - Evaluation of an area or object with portable 
instruments to identify radio1ctive m1teri1ls and radiation fields present. 

Radiological Control Area - An area where access is controlled to protect 
individuals fr011 exposure to radiation and/or radioactive materi�ls. In the 
Separations Area, control areas include, but are not limited to, areas pusted 
as Radiation Area, Surface Contam1nation, and Underground Radioactive 
Materials; all describing the radiological condition of the area within. 

Radiological Posting - Barriers in the form of signs and chains to 
prevent access into a radiological control area. 

Release Fr0111 Radiological Posting - Removal of signs and chains when 
access to an area no longer needs to be restricted for radiological protection 
purposes. 

Retired Waste Site - A waste site that 1s isolated and no longer 
available to receive waste in any form. 

Separations Area - The primary area in the Hanford Site where chemical 
processing and most waste management activities are performed. It includes 
the 200 Areas and nearby 600 Area sites. Westinghouse Hanford is landlord of 
the Separations Area. 

Surface Contuination - A radiological control status that refers to 
radioactivity on the surface of the ground that exceeds the Soil Contaminati�n 
Standard. 

Surface Stabilization - A remedial action program on waste disposal sii.es 
-- that includes the addition of at least 4 ft of clean soil followed by 

revegetation. It is designed to cover surface contamination and inhibit 
biological transport. 

Tank Fal'II - An area of large underground tanks designed to store up Lo 
1 Mgal each of high-level liquid waste. 

Underground Radioactive Matari al - A radio l ogi cal posting status wt· '.ire 
subsurface radioactivity is present, but where surface contamination is not in 
excess of the Soil Standards. 

Unplanned Release Site - An area that was contaminated by an unpl 1 rned 
release of radioactive contamination from a nearby source, making it: 
radiological control area. 

Vadose Zona - The unsaturated region of soil or the zone of aerition 
between the ground surface and the water table. 
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TheraDl111tnescent Dot1Mttr • A chtp or series of chips used for 
•1sur1ng 1xt1m1l g1a1 rad1at1on. It consists of a •ater1al capable of 
absorbing energy 1ap1rted by 1on1z1ng rad1at1on, then emitting light as a 
result of thtl'llll st1.,lat1on. A Masure of that light is proportional to the 
radio1ctivity absorbed. 

Wute Nana.-nt • Tht activity involved with storing, disposing, 
shipping, hllld11ng, and 11an1tor1ng 111 radioactive waste. 

Vim Table - Tht upper boundary of an unconfined aquifer below which 
saturated groundwater occurs. 

Wind Rost - A d11gr .. illustrating the distribution of wind directions at 
a g1vtn location during I specific t1•. It illustrates the d1rect1on the 
wind blows froa. 
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APPENDIX C 

AMBIENT AIR NONITORING FIGURES 
AND TABLES 
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APPEIIUX C 

ANIIENT AIR IIONITORINI FIUU 
AND TABLES 

No 11r suip11ng d1t1 ire 1v1111ble 1t this t1M. The loc1t1ons of the 
air suip11ng stations on the �anford Site are shown in Figures C-1, C-2, 
and C-3. 
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F1gun C-3. Loc1t1ons of Add1t1on1l A1r Simpling St1ttons. 
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APPENDIX D 

GROUNDWATER MONITORING FIGURES 
AND TABLES 
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APPBl>JX D 

UOIIINATEI NONJTORJ• FIUES 
AND TABLES 

No groundwater aon1tor1ng data 1r1 1v1111ble 1t this time. The locations 
of groundwater aonitor1ng wells on the Hanford S1te are presented in 
F1gu" D-1, D-2, ind D-3. 
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f1gurt D-1. Groundwater Monitoring Well 
Locations 1n the 200 East Area. 
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APPENDIX E 

SOIL AND BIOTA MONITORING 
FIGURES ANO TABLES 
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APPENDIX E 

SOIL All) BIOTA NONITORINQ 
Fl&URES AND TABLES 

No soil and biota 110nitoring data are 1v1il1blt. The soil and vegetation 
saap11ng locations for 1990 1r1 shown 1n Figures E-1, E-2, and E-3. 
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Figure E-3. 1990 Soil and V1g1tat1on Suipltng 
Locations 1n the 600 Area. 
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TLC 
Number 

0201 

0202 

0203 

0204 

0205 

0206 

0207 

0208 

0209 

0210 

0211 

0212 

0213 

0214 

0215 

0216 

0217 

0218 

0219 

0220 

0221 

0222 

0223 
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Table F-1. Tharmoluminescent Dosimeter Results (1990). 

Max (a) Min (a) Total 
I 

Location 
mrem/year mrem/year mrem/year 

I 

274-W 

218-W-2A 

221-T 
East 

241-TX Tank 
Fana East 

216-Z-20 

216-U-14 

216-U-10 

241-U 
East 

221-U 
Southeast 

E-122 
Baseline Site 

216-U-12 
South 

216-U-12 
North 

216-S-19 

200-East 
South 

200-East 
Southeast 

E-67 
Basel ina Sita 

216-A-37-l 
East 

216-A-37-1 
North 

Grout 
Facility 

North of 
Grout Vaults 

Grout 
Facility 

216-A-29 

216-A-8 
South 

88 38 

124 100 

124 104 

160 136 

116 88 

136 92 

108 88 

208 52 

116 92 

164 100 

116 100 

116 96 

108 92 

108 92 

108 92 

112 88 

116 100 

124 96 

-

116 100 

120 92 

116 88 

104 88 

120 100 

F-3 

73 

108 

109 

147 

102 

117 

97 

135 

105 

125 

106 

102 

97 

96 

96 

101 

107 

103 

107 

103 

95 

98 

l or, 

I 

j 
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··--

--

---



, _-· 

TLD 
Number 

0224 

0225 

0226 

0227 

0228 

0229 

0230 

r ·  0231 

0232 

0233 

0234 

0235 

0236 

0237 

0238 

0239 

0240 

0241 

0242 

0243 

0244 

0245 

0246 

0247 

0248 
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Table F-1. Thermoluminescent Dosimeter Results (1990). 

Location Max (a) 
mrem/year 

216-A-8 132 
Eut 

216-B-3-3 152 

Gable Mt. 112 
Pond East 

Gable Mt. 104 
Pond North 

West Lake 128 

218-E-10 132 
East 

241-BX Tank 192 
Farm South 

218-E-12 116 

216-8-12 120 
East 

221-8 128 
West 

221-8 140 
Northeast 

221-8 112 
Southwest 

221-8 112 
SSW 

216-8-55-1 128 

216-8-55-2 116 

216-8-62-1 112 

216-8-62-2 112 

216-8-63 128 

216-A-10-1 112 

216-A-10-2 120 

216-A-36-1 112 

216-A-36-8-2 120 

202-A-l 112 

202-A 108 
Southeast 

202-A Parking 280 
Lot 

f-4 

Min (a) 
mrem/year 

100 

92 

88 

80 

92 

104 

108 

100 

100 

104 

96 

96 

100 

92 

92 

92 

96 

96 

92 

96 

92 

88 

96 

96 

96 

Total 
mrem/year 

121 

119 

98 

88 

106 

121 

138 

105 

108 

116 

114 

102 

107 

115 

103 

98 

98 

106 
-

99 ·-
107 

--

100 
· ·--

100 
··---

100 
··-

104 
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Table F-1. Theraolua1ntscent Dos1Mter Results (1990). 

Max (a) N1n (1) 

- ----------

= 

Tohl 
NUllber 

Locat1on ■re■/year ■re■/yur mre•/ynr 

0249 ATF#l 332 136 

0250 ATF#2 160 116 

0251 ATF#3 144 108 

0252 ATF#4 140 100 

0253 ATF#S 124 104 

0254 ATF#I 128 96 

0255 ATF#7 2,300 112 

0256 ATFl8 2,000 384 

0258 ATF#lO 1,900 384 

0259 ATF#ll 576 132 

0260 ATF#l2 140 124 

0261 ATF#l3 156 92 

0262 East Corner 136 96 
241-AP Tank 

F1r11 

(a) Quarterly dose nor11alized to annual dose rite. 
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F1gurt F-1. Thel"II01ua1nescent 0os1•ter 
locat1ons 1n the 200 East Ar11. 
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Figure F-2. Thermolu■1nescent OosiMter 
Locations 1n the 200 West Area. 
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APPENDIX 6 

PONO ANO DITCH MONITORING 

FIGURES ANO TABLES 
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Table G-1. Sample Location and Number Ponds 
and Ditches (1990). 

Suple Location Sample Number 

216-T-4 01 tch RM 03 

216-8-63 Ditch RM 18 

216-A-29 Ditch RH 20 

216-8-3-3 Ditch RH 21 

216-8-3 Pond East RH 22 

216-8-3 Pond South RH 23 

216-B-3 Pond Overflow RM 26 

West Powerhouse Pond RM 27 

216-S-10 Ditch RM 28 

216-B-3 3rd Overflow RM 29 

216-Z-21 Basin RM 30 

West Lake RM 53 

G-3 
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T1bl1 G•Z, R1d1o1091cal Parameters 1n Water (1990). 

Total Total 

Sample Alpha Beta 
Silllple Location Number pC1/L pC1/L 

MAX MIN MAX MIN 
216-T-4 Ditch RM 03 111 <DL 202 <DL 
216-B-63 Ditch RM 18 <DL <DL <DL <DL 
216-A-29 Ditch RM 20 <DL <DL 104 <DL 
216-B-3-3 Ditch RM 21 <DL <DL 299 <DL 
216-B-3 Pond East RM 22 <DL <DL <DL <DL 
216-B-3 Pond South RM 23 <DL <DL <DL <DL 
216-B-3 Pond RM 26 <DL <DL <DL <DL 
Overflow 
West Powerhouse � 27 <DL <DL <DL <DL 
Pond 
216-S-10 Ditch RM 28 <DL <DL <DL <DL 
216-B-3 3rd RM 29 53 <DL <DL <DL 
Overflow 
216-Z-21 Buin RM 30 <DL <DL <DL <DL 

West Lake RM 53 <DL <DL <DL <DL 

Detection L1 mi t 40 100 

OCG 30• 1,000b 

NOTE: �QL • less than detection limit. 
•using 

90 
Pu DCG for comparison. 

"us 1 ng Sr DCG for comparison. 

G-4 

mes pC1/L 

MAX MIN 
<DL <DL 
<DL <DL 
<DL <DL 
<DL <DL 
<DL <DL 
<DL <DL 
<DL <DL 

<DL <DL 

<DL <DL 
<DL <DL 

<DL <DL 
<DL <DL 

zoo 

3,000 

= 

90sr pC1/L 

MAX MIN 
<DL <DL 
<DL <DL 
<DL <DL 
<DL <DL 
<DL <DL 
<DL <DL 
<DL <DL 

<DL <DL 

<DL <DL 
<DL <DL 

<DL <DL 
<DL <DL 

100 
1,000 
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Table G-3. pH Results for Ponds and Ditches (1990). 

Sample Location 
Sample Maximum Minimum Average 
Number pH pH pH 

216-T-4 Ditch RM 03 9.06 6.78 7.76 

21&-B-63 D1tch RM 18 9.18 7.53 7.94 

216-A-29 Ditch RM 20 9.01 7.41 7.72 

216-8-3-3 Ditch RM 21 9.29 7.51 7.99 

216-8-3 Pond £1st RM 22 9.61 7.73 8.52 

216-8-3 Pond South RM 23 9.44 7.08 8.37 

216-B-3 Pond Overflow RM 26 9.63 7.75 8.66 

West Powerhouse Pond RM 27 11.60 7.25 9.16 

216-S-10 Ditch RM 28 9.21 7.56 8.15 

216-8-3 3rd Overflow RM 29 9.53 7.66 8.67 

216-Z-21 Basin RM 30 9.87 7 .17 8.39 

West Lake RM 53 10.64 7.78 9.25 

NOTE: pH maximum and minimum are from weekly samples. 
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T1bl1 G-4, N1tr1t1 Rt$Ult$ for Ponds and Ditches (1990) . 

Suple Location 

216-T-4 Ditch 

216-8-63 Ditch 

216-A-29 Ditch 

216-8-3-3 Ditch 

215-B-3 Pond East 

216-B-3 Pond South 

216-8-3 Pond Overflow 

West Powerhouse Pond 

216-S-10 Ditch 

216-B-3 3rd Overflow 

216-Z-21 Basin 

West Lake 

Sample 
Number 

RM 03 

RM 18 

RM 20 

RM 21 

RM 22 

RM 23 

RM 26 

RM 27 

RM 28 

RM 29 

RM 30 

RM 53 

Mu1mu11 
NO

J 
ppm 

<DL 

<DL 

<DL 

<DL 

<DL 

<DL 

<DL 

<DL 

<DL 

<DL 

<DL 

<DL 

. .. 

<DL • lass than detection limit (1.2 ppm). 

G-6 

. 

Minimum Avor1g1 
NO

J 
ppm N0

1 
ppm 

<DL <DL 

<DL <DL 

<DL <DL 

<DL <DL 

<DL <DL 

<DL <DL 

<DL <DL 

<DL <DL 

<DL <DL 

<DL <DI. 

<DL <DL 

<DL <DL 
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Table G-5. Radionuclide Concentrations in Vegetation Samples From. 
Ponds and Ditches (1990). 

Sample Location Sample Pu u 1J7cs 90
S r 

Number pCi/g g/g pCl/g pCl/g 

216-T-4 Ditch RM 03 <DL 1.39 E-8 <DL 3.5 EO 

216-8-63 Ditch RM 18 NS NS NS r�s 

216-A-29 Ditch RM 20 NS NS NS tlS 
---

216-8-3-3 Ditch RM 21 <DL 5.96 E-8 <DL 7.5 E-1 

216-B-3 Pond East RM 22 <DL 3.76 E-8 <DL 1.3 E-1 

216-8-3 Pond South RM 23 <DL 2.50 E-8 <DL 1.8 EO 

216-8-3 Pond Overflow RM 26 <DL 2.08 E-8 <DL 9.0 E-1 

West Powerhouse Pond RM 27 <DL 8.61 E-9 <DL l. 7 EO 

216-S-10 Ditch RM 28 <DL 1.81 E-8 <DL 1.3 EO 

216-8-3 3rd Overflow RM 29 <DL 1.31 E-8 <DL 8.1 EO 

216-Z-21 Basin RM 30 NS NS NS NS 

West Lake RM 53 <DL 8.58 E-8 <DL 7.1 E-1 

NS: No sample taken (216-A-29 will be sampled in depth in 1991). 
<Dl: Less Than the Detection Limit. 

--- . - ._ - . . _:___:,_�----
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Table G-6. Rad1onuc11de Concentrations 1n Sediment Samples 
From Ponds and Ditches (1990). 

Sample Sample Pu u 
Location Number pC1/g g/g 

216-T-4 Ditch RM 03 <DL 1.03 E-7 

216-8-63 Ditch RM 18 1.3 El 6.6 E-6 

216-A-29 Ditr:h RM 20 2.6 E2 2.2 E-9 

216-B-3-3 RM 21 2.5 El 1.2 E-6 
Ditch 

216-B-3 Pond RM 22 <DL 6.1 E-7 
East 

216-B-3 Pond RM 23 5.1 EO 8.9 E-7 
South 

216-8-3 Pond RM 26 5.5 E-1 5.3 E-7 
Overflow 

West RM 27 <DL 1.4 E-6 
Powerhouse 
Pond 

216-S-10 Ditch RM 28 1.7 EO 2.1 E-6 

216-B-3 3rd RM 29 3.3 El 3.5 E-6 
Overflow 

216-2-21 Basin RM 30 1.7 EO 1.4 E-6 

West Lake RM 53 9.8 E-1 4.0 E-6 

NR: No Analytical Results Recorded 
<DL: Less Than the Detection Limit. 

G-8 

137Cs 
pC1/g 

3.5 EO 

8.1 El 

6.9 EO 

298.0 EO 

7.1 EO 

12.5 EO 

12.1 EO 

<DL 

5.0 EO 

1.1 E2 

1.2 EO 

1.4 EO 

90
S r 

pCl/g 

7.1 E-1 

�2. 2 EO 

9.5 E-1 

3.7 EO 

1.6 EO 

1. 2 EO 

1. 2 EO 

2.9 E-1 

5.9 E-1 

2.5 EO 

0.7 E-1 

1. 0 EO 

f,ePr 

144 
,.._P.Cl/g 

rlR 

HR 

9.0 El 

NR 

NR 

NR 

NR 

NR 

NR 

6.3 El 

NR 

NR 
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Figure G-1. The 200 E1st Arai Pond ind Ditch Simple Sites. 
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Figure G-2. The 200 West Area Pond and D1tch Sa•ple Sttes. 
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RADIOLOGICAL SURVEYS FIGURES 
AND TABLES 
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Table H-1. The 1990 Radiological Survey Schedule. 

ANNUAL: 

All cribs, trenches and French Drains not surveyed elsewhere 

618 Burial Grounds 

Outside perimeters of all East and West Area burial grounds 

216-B-3-3 Ditch survey plots 

West Lake Shoreline survey plots 

216-T-4 Ditch Shoreline survey plots 

Snow's Canyon Ditch Bank survey plots 

Underground pipeline from 216-B-3 Ditch 

Tank farm peri111ters and any inactive diversion boxes not inside 

tank farms 
216-U-14 Ditch (active section) 

216-B-3 Pond survey plots 

216-B-63 Ditch survey plots 

218-W-7 Burial Vault 

218-W-8 Burial Vault 

218-W-9 Burial Vault 

All retention basin perimeters 

All unplanned release sites 

Cross-country transfer line 

MISCELLANEOUS BUILDING ROUTINES 

(Roofs, outdoor areas, and RR cuts) 

PUREX 
B Plant 
REDOX 
T Pl ant 
Z Pl ant 
East tank farms (inside tank farm surveys) 

West tank farms (inside tank farm surveys) 

QUARTERLY: 

Water samples from sites for nitrate 

Road survey outside 200 East Area 

Road survey outside 200 West Area 

Road survey Route 4-S from 200 West Gate to 200E Hill 

216-A-37-1 Crib 

216-A-37-2 Crib 
TLD Exchange 
216-U-12 Crib 
216-B-55 Crib 
216-B-62Crib 
216-A-10 Crib 
216-A-30 Crib 
216-A-30-B Crib 
216-S-26 Crib 
216-W-LWC Crib 
216-A-45 Crib 
216-U-17 Crib 

H-3 

.. 

. 

� 

. : :, , 
. 1, ,. •. 

= 



WHC-EP-0145-3 

SEIIIAIIIUAL: 

All stabilized sites in 200/600 Areas (45 surveys) 
BC controlled &NI roads and firebreaks 
BC crib ground plot survey 
Vent station peri•ters 

H-4 
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Figure H-1. Radiological Survey Locations 
1n the 600 Area Burial Grounds. 
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APPENDIX I 

SPECIAL SAMPLING FIGURES 

AND TABLES 
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This pig& 1ntent1onilly left blink. 
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Suiplt Type, 
Count, ind 

Location 

Rabbit 
(400 c/■1n) 

Wuh 
244-AR Lift 

Station 

Rabbit 
(400 c/■in) 

Feces 
244-AR Lift 

Station 

Rabbit 
(400 c/11in) 

Urine 
/ 244-AR Lift 

Station 

Rabbit 
(400 c/■in) 

Muscle 
244-AR Lift 

Statton 

Rabbit 
(400 c/111n) 

Bone 
244-AR Lift 

Station 

Rabbit 
(400 c/■in) 
Intestine 

244-AR Lift 
Station 

Rabbit 
(200 c/11in) 

Wash 
244-AR Lift 

Station 

Rabbit 
(ZOO c/■in) 

Skin 
244-AR Lift 

Station 

WHC-EP-0145-3 

Table I-1. Special SU1pl1 Results (1990). 

nrc, Pu 

<6.7 E-5 <5.0 EO 
l,&C1/L pC1/L 

<5.8 E0 <4.0 E-1 
pCi/g pCi/g 

<2.2 E-3 <4.17 E-4 
µCi/L µCi/L 

<2.0 E-1 <1.0 E-1 
pC1/g pC1/g 

<7.0 E-1 <1.0 E-1 
pCi/g pCi/g 

<3.0 E-1 <1.0 E-1 
pC1/g pC1/g 

<6.9 E-5 <5.0 E-6 
µCi/L µCi/L 

<3.0 E-1 Lost in Process 
pCi/g 

1-3 

Sr u 

1.3 E-4 2.9 E-6 
l,&Ci/L g/L 

47.6 EO 8.9 E-7 
pCi/g g/L 

3.3 E-3 4.5 E-5 
µCi/L g/L 

4.0 E-1 2.4 E-9 
pC1/g µC1/L 

6.7 El 7.6 E-8 
pC1/g g/L 

2.6 EO 1.33 E-7 
pC1/g g/g 

3.5 E-4 2.8 E-6 
µCi/L g/sample 

l.Z EO 6.6 E-9 
pC1/g g/g 
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Suiplt Type, 
Count, and 

Loe1t1on 

Rabbit 
(200 c/■1n) 
Intestine 

244-AR Lift 
Stlt1on 

Rabbit 
(ZOO c/■1n) 

Bone 
244-AR L1ft 

Station 

Rabbit 
(200 c/11in) 

Muscle 
244-AR Lift 

Station 

Rabbit 
(300 c/111n) 

W11h 
244-AR Lift 

Station 

Rabbit 
(300 c/11in) 

Skin 
244-AR Lift 

Station 

Rabbit 
··, 

(300 c/■in) 
Intestine 

244-AR Lift 
Station 

Rabbit 
(300 c/■in) 

Bone 
244-AR Lift 

Station 

Rabbit 
(300 c/min) 

Muscle 
244-AR Li ft 

Station 

... , ... :_ 

WHC-EP-0145-3 

Table 1-1. Special S11aple Results (1990). 

,11cs Pu 

<2.0 E-1 <3.0 E-2 
pC1/g pC1/g 

<1,7 EO 1,0 EO 
pC1/g pCi/9 

<4.0 E-1 <6.0 E-2 
pC1/g pC1/g 

<6.7 E-5 Lost in Process 
µC1/l 

<4.0 E-1 <6.0 E-2 
pCi/g pC1/g 

<3.0 E-1 <5.0 E-2 
pCi/g pC1/g 

<1.6 EO <2.0 E-1 
pC1/g pC1/g 

<3.0 E-1 <5.0 E-2 
pCi/g pCi/g 

1-4 

.... 
,.: ··. 

Sr 

5.0 E-1 

pC1/g 

2,4 El 
pCi/9 

<7.0 E-2 
pC1/g 

3.8 E-5 
µC1/L 

1.2 El 
pC1/g 

5.9 EO 
pC1/g 

5.3 El 
pC1/g 

3.0 E-2 
pCi/g 

. . . : -- ·� 

u 

8.9 E-8 
g/g 

I 

8.0 E-9 
'J/9 -

2.9 E-9 
g/g 

4.4 E-7 
g/sample 

1. 3 E-8 
g/g I -

1.8 E-7 
g/g 

9.3 E-9 
g/g 

1. 9 E-9 
g/g 
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Table 1-1. Special Suiple Results (1990). 

Sample Type, 137Cs Pu Sr u 

Count, and 
Location 

Rabbit <6. 7 E-5 <5.0 E-6 6.5 E-4 1.4 E-6 
(250 c/■in) µCi/l µCi/l µCt/L µCt/L 

Wash 

244-AR ltft 
Statton 

Rabbit <3.0 E-1 <5.0 E-2 3.5 EO 7.15 E-9 
(250 c/■tn) pCt/g 

Skin 
pCi/g pCt/g g/g 

244-AR Lift 
Station 

Rabbit <3.0 E-1 <5.0 E-2 8.9 EO 9.8 E-8 

,-.. 
(250 c/min) pCi/g pCi/g pCi/g g/g 
Intestine 

244-AR Lift 
Station 

Rabbit <1.6 EO Lost tn 3.2 El 3.2 E-9 
(250 c/11in) pCi/g Process pCt/g g/g 

Bone 

244-AR Lift 
Station 

Rabbit <4.0 E-1 <6.0 E-2 <1.1 El 1.1 E-9 
(250 c/111in) pCi/g pCt/g pCi/g g/g 

Muscle 
244-AR Lift 

Station 

Rabbit 1.3 El Lost in Lost in 4.1 E-7 
(40,000 c/min) pCi/g Process Process g/g 

Feces 
244-AR Lift 

Station 

Soil 3.0 E2 1.5 El <3.0 E-1 3.2 EO 
UN-216-E-31 pCi/g pCi/g pCi/g pCi/g 

Vegetation 3.86 EO <3.0 E-1 2.Ci EJ Not 
UN-216-E-31 pCi/g pCi/g pCi/g Analyzed 

Soil 6.3 El 3.3 EO 2.9 El 2.6 E-7 
East of 241-U pCi/g pCi/g pCt/g g/g 

Vegetation 3.7 E-1 <3.0 E-1 1.8 EO Not 
UN-216-E-l pCt/g pCi/g pCi/g Analyzed 

Vegetation 1.1 EO <3.0 E-1 1.9 EJ 6.3 E-8 
218-E-128 pCi/g pCi/g pCi/g g/g 

1-5 
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Suple Type, 
Count, and 

Location 
Soil I Ter'll1tes 
(20,000 c/■1n) 

BC Cribs 

MOUH Feces 
(50,000 c/■1n) 

West of Z-Pl ant 

Mouse 

(200 c/111n) 
202-S 
Fish 

261-B-3A 
Vegetation 

216-Z-9 Crib 
Soil 

(1, 000 c/■1 n) 
202-s 

Rail Road Cut 
Soil 

(80,000 c/min) 
Rail Road Bed 

Near 272-W 
Mouse ( 1. 5 rad) 
241-C Tank Farm 

Soil 
(1,000 c/111n) 
271-U Door 9 
Swallow Nest 

PUREX 
Swallow Nest 

PUREX 
Bird and Egg 

PUREX 
Swallow Nest 
(500 c/min) 

B-Plant 

.. � _.,, . -· . . . 

!= 
I r 

WHC-EP-0145-3 

Table 1-1. Special Suiple Results (1990). 
,s1cs Pu Sr u 

1.2 E2 Not 8.6 E2 Not 
pC1/g Analyzed pC1/g A11alyzeJ 

9.2 2.8 El 2.8 El 4.5 El Not 
El Pi1/g �/g pC1/g An1lyzed 

�iJ/g Co Pu 
cs 

6.1 El <3.0 E-1 3.9 El Not 
pC1/g pC1/g pC1/g Analyzed 

<8.0 E-1 <1.0 E-1 5.0 E-1 5.6 E-4 
pC1/g pCi/g pCi/g g/L 

<3.0 E-1 <3.0 E-1 Not 5.1 E-8 
pCi/g pC1/g Analyzed g/g 
1.0 El Not Not Not 
pC1/g Analyzed Analyzed Analyzed 

1.6 E3 Not Not Not 
pCi/g Analyzed Analyzed Analyzed -· 

'.A. 

3.5 ES Not Not Not 
pC1/g Analyzed Analyzed Analyzed 
3.0 E2 Not 1.7 E2 Not 
pC1/g Analyzed pC1/g Analyzed 

1.9 El <3.0 E-1 5.9 E2 2.3 E-4 
pCi/g pCi/g pC1/g g/g 
5.8 EO <3.0 E-1 4.3 El 1.2 E-5 
pCi/g pCi/g pCi/g g/g 

<3.0 E-5 Lost in 9.6 EO Lost in 
pC1/g Process pCi/g Process 

<6.0 E-1 3.0 E-1 4.7 EO 8.1 E-7 
pCi/g pCi/g pCl/g g/g 

I 
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Sample Type, 
Count, and 

Location 
Soil 

271-U Door 9 

Soil 
(30,000 c/m1n) 
216-A-40 Basin 

Termites 
(20,000 c/m1n) 

BC Cribs 
Swallow Nest 
(2,000 c/min) 

PUREX 

Swallow Eggs 
(50 c/11in) 

PUREX 
Swallow Nest 
(1,500 c/111n) 

PUREX 
Swallow 
(<DET) 
PUREX 
Soil 

(60 mrad) 
Rail Road 

Tracks 
Suzie Jct. 

Soil 
(35 mrad) 
Rail Road 

Tracks 
Ethyl Jct. 
Vegetation 

(1,000 c/m1n) 
207-U Basin 

Soil & 
Vegetation 

(1,000 c/mi n) 
207-U Basin 

WHC-EP-0145-3 

Table 1-1. Special Sample Results (1990). 
1J7cs Pu 

8.0 6.7 EO 2.1 EO 
El PS,1/g pCl/g 

q�J.19 Co 
Cs 

1.8 E2 <3.0 E-1 
pC1/g pC1/g 

Not Not 
An1lyzed Analyzed 

6.7 1.7 EO <3.0 E-1 
El P£1/g pCi/g 

q�J/g Co 
Cs 

<9.3 EO <1.0 EO 
pCi/g pC1/g 

1.6 El <3.0 E-1 
pC1/g pC1/g 

<1.4 El 1.2 EO 
pCi/g pCi/g 

9.4 E-4 Not 
µCi/sample Analyzed 

<7.8 2.5 E-3 Lost 1n 
EO �fJ/9 Process 

q�Jlg Pb 
Cs 

1.8 El 5.0 E-1 
pC1/g pC1/g 

5.0 E2 5.0 E-1 
pCi/g pCi/g 

1-7 
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Sr 

3.6 E2 
pC1/g 

2.6 El 
pC1/g 

5.8 El 
pC1/g 

7.6 E2 
pCi/g 

3.4 El 
pCi/g 

2.0 E2 
pC1/g 

<4.3 EO 
pCi/g 

Not 
Analyzed 

1.7 E2 
pCi/g 

3.9 EO 
pCi/g 

3.3 EO 
pCi/g 

u 

2.43 E-5 
g/g 

Not 
Analyzed 

Not 
Analyzed 

2.9 E-7 
g/g 

Lost in 
Process 

1.1 E-6 
g/g 

7.6 E-8 
g/g 

Not 
Analyzed 

Not 
Analyzed 

2.6 E-7 
g/g 

9.0 E-7 
g/g 

= 
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= 
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Table 1-1. Special Supl1 Results (1990). 
Suplt Type, 1J1cs Pu Sr u 

Count, and 
Location 

Swallow Nest 1.8 El <3.0 E-1 1.5 E2 Not 
(700 c/■1n) pC1/g pC1/g pC1/g Analyzed 

271-AB 
Stairwell 

son 3.5 1.7 E-2 2,971 EO 1,9 E3 Not 
211-T-31 Crib E-3 pCi/g 

pCi/g M 243 iif�u 
pC1/V Anilyzed 

AIII 
241 
2.5 4.8 E-3 4.5 E2 

..;; 
.. ,. 

El q�J/g �f�u PtS,1/g Cs 
Co 

Soil 2.3 El 8.8 EO 1.1 El Not 
(<DET) pC 1/g pC1/g pC1/g Analyzed I 

202-S North 
Side 

Soil 2.2 EO 2.8 EO 2.6 EO Not 
(<DET) pCi/g pCi/g pCi/g Analyzed 

233-SA North 
Side 

Bird Nest 5.3 EO 1. 7 EO 2.0 El Not 
(<DET) pCi/g pCi/g pCi/g Analyzed 
233-S 

B1rd Feces <6.9 EO 9.5 EO Lost in Not 
(<DET) pCi/g pCi/g Process Analyzed 
233-S 

Vegetation 5.3 E2 Not 5.3 El Not 
Pipeline South pCi/g Analyzed pCi/g Analyzed 

of 
216-8-43-50 

Vegetation 3.3 El Not 2.5 El Not 
Pipeline North pC1/g Analyzed pCi/g Analyzed 

of 
216-B-43-50 

Smear 8.9 <2.3 El 1.0 1.9 E-4 Not Not 
233-S E-4 ,ifc

1
s 

El JfP1u 
Analyzed Analyzed 

Ventilation pCi c· 
Before Painting Am 

Ja�u 
241 

1-8 
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Table 1-1. Special Simple Results (1990). 
Simple Type, 1J7cs Pu Sr u 

Count, 1nd 
Loution 

S•ar 9.2 <2.2 El 1.1 E2 Not Not 
233-S E2 1ifd, 

pCi Analyzed Analyzed 
Vent11ition pCi 

Befort Painting M 

241 
S..ar <2.3 El 1.3 El Not Not 
233-S pC1 pCi Analyzed Analyzed 

Ventilation 
Before Painting I 

Soil 3.3 El 1.2 EO 3.3 EO 4.5 E-7 
East of pCi/g pCi/g pCi/g g/g 

216-843-50 
Rabbit Feces 2.4 El Lost in 3.8 E3 9.6 E-8 
(7,000 c/min) pCi/g Process pCi/g g/g 
S.E. of 241-C 

Tank Farm 
Snake 8.3 E2 Lost in 2.4 El Lost in 

(200 c/min) pCi/g Process pCi/g Process 
221-8 
Soil 1.8 E2 <3.0 E-1 8.8 El 4.1 E-7 

(7,000 c/min) pCi/g pCi/g pCi/g g/g 
UN-216-E-36 

Soil 4.3 E3 <3.0 E-1 6.1 El 1. 2 E-6 
(40 mrad) pCi/g pCi/g pCi/g pCi/g 

UN-216-E-36 
Vegetation 1.0 E2 <3.0 E-1 3.5 E3 2.0 E-6 

(2,000 c/min) pCi/g pCi/g pCi/g g/g 
UN-216-E-36 

Mulberry Tree 3.4 EO <3.0 E-1 2.1 E2 3.5 E-7 
(<DET) pCi/g pCi/g pCi/g g/g 

West of B Pond 
Mulberry Tree 1.8 EO <3.0 E-1 5.4 El 2.3 EO 

(<OET) pCi/g pCi/g pCi/g pCi/g 
East of 8 Pond 

Vegetation 6.4 El <3.0 E-1 8.9 E2 6 .1 E-8 
(<DET) pCi/g pCi/g pCi/g g/g 
291-U 

Mouse Feces 7.9 E4 Lost in 4.2 E4 3.0 E-5 
(20,000 c/min) pCi/g Process pCi/g g/g 

202-S 

1-9 
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Table 1-1. Special Sample Results (1990). 

Saple Type, 1J7cs Pu Sr u 

Count, and 
Location 

Soil l.l £2 8.0 6.0 E-1 8.7 EO 3.4 E-7 
(250 c/■1n) pC1/g E-1 �J/g pC1/g g/g 

North of 241-B �/g Pu 
Tank hn1 Pu 

Soil 1.2 El <3.0 E-1 Not 3.5 E-7 
(250 c/■1n) pC1/g 

North of 
pC1/g Analyzed g/g 

241-B Tank Farm 

V�•tat1on l, l El <3.0 E-1 5, l El 5,1 E-8 
Fragants pC1/; pC1/g pC1/g g/g 

(200 c/1111n) 
North of 

I 
241-B Tank Fann 

Soil 9.3 El <3.0 E-1 1.4 EO 4.9 E-7 
(200 c/min) pC1/g pC1/g pC1/g g/g 

North of 
241-B Tank Fann 

Vegetation 7 .0 E-1 <4.0 E-1 1.1 E2 1.1 E-7 
(500 c/min) pC1/g pC1/g pC1/g g/g 
UN-216-E-33 

Rabbit Feces 1.6 E2 <1.3 EO 5.8 E4 3.8 E-7 
(2,500 c/m1n) pC1/g pC1/g pC1/g g/g 
221-T Door 19 I 

Soil 2.8 El 2.1 E2 6.7 El 6.9 E-3 

(10,000 c/min) pC1/g pC1/g pCi/g g/g 
216-A-24 Crib 

<ut1 - Less nan tne detect1on 11m1t 

1-10 
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Table 1-2. Special Soil Samples 234-5 Z-plant (1990). 
Simple Type Ci.,137 pC1/� Pu pCi/g 

Soil fl 0.4 <0.3 
(<DET) 

Z-Plant Area 
Soil 12 <0.3 0.8 
t<OET) 

Z-P ant Area 
Soil 13 <0.2 <0.3 
(<DET) 

Z-Plant Area 
Soil 14 1.6 2.9 
{<DET) 

Z-Plant Area 
Soil #5 0.5 1.5 
(<DET) 

Z-Plant Area 
Soil #6 <0.3 <0.3 
{<DET) 

Z-Plant Area 
Soil 17 0.5 <0.3 
{<DET) 

Z-Plant Area 
Soil #8 0.4 <0.3 
(<DET) 

Z-Plant Area 
Soil #9 0.5 <0.3 
{<DET) 

Z-Plant Area 
Soil #10 <0.3 0.9 
(<DET) 

Z-Plant Area 
Soil Ill 0.6 3.9 
{<DET) 

Z-Plant Area 
Soil #12 0.4 1.8 

{<DET) 
I 

Z-Plant Area 
Soil #13 <0.3 0.7 

{<DET) 
Z-Plant Area 

1-11 
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I 
Tablt 1-2. Spacial Soil Samples 234-5 Z-plant (1990). 

Suplt Type Cs-137 pC1/g Pu pC1/g 
... -. 

Soil #14 <0.3 l. 2 
(<DET) 

Z-Plant Area 
·-

Soil #15 <0.3 0.4 

f<DET) 
Z-P ant ArH 

Soil #16 <0,3 1.4 
(<DET) 

Z-Phnt Area 

Soil #17 0.4 0.8 
(<DET) 

Z-Plant Area 
Soil #18 <0.3 1.4 

(<DET) 
Z-Plant Area 

Soil #19 0.4 0.7 

{<DET) 
Z-Plant Area 

Soil #20 <0.2 0.7 

(<DET) 
Z-Plant Area 

Soil #21 <0.5 1.4 

(<DET) 
Z-Plant Area 

Soil #22 <0.3 <0.3 
(<DET) 

Z-Plant Area 
<ut 1 - Less than the detect 1 on 11 m1t 

I 

1-12 
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APPENDIX J 

CONCENTRATION GUIDELINES 

J-1 
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APPENDIX J 

CONCENTRATION GUIDELINES 

Table J-1. Airborne Derived Concentration Guidelines (DCGs). 

Table J-2. Groundwater ACVs versus DCGs for Water (pCi/L). 

Table J-3. Surface Soil Concentration Guides for Posting. 

Table J-4. Surface Soil Concentration Guides for Release. 

J-3 
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Table J-1. Airborne Derived 
Concentration Guidelines. 

Radionuclide OCG 
(pCi/m3) 

90Sr 
'J'cs 
'°'Ru 

9 

400 

30 
ZJtpu 0.02 

Table J-2. Groundwater Adal1n11tr1t1vt Control Valve Versus 
Dtr1vtd Conc1ntr1t1on Cu1dt11nts for Water (pC1/L). 

Radionuclide 200 East 200 Wast 

JH None None 
60Co 5,000 5,000 
90Sr 74 480 

"Tc 4,000 4,000 
,°'Ru 6,000 6,000 
1291 20 20 
,Jrcs 210 1,200 

D4u 20 20 
mu, m 24 24 
Zllpu 2.0 3.6 
ZBpu, z40 1.2 1.2 

J-3 

600 Area 

None 

5,000 

40 

4,000 

240 

20 

120 

20 

24 

1. 6 

1.2 

OCG 

200,000 

5,000 

1,000 

100,000 

6,000 

500 

3,000 

500 

600 

40 

30 

. . . 
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Table J-3. Surface Soil Concentration 
G id f P i u es or ost ng. 

Radionuclide Guide (DC1/g) 
Co-58 10,000 
Co-60 5,000 
Sr-90 600 

I-129 4,000 
Cs-134 10,000 
Cs-137 20,000 
Ca-144 1,900 
Eu-152 3,000 

Eu-154 3,000 

Eu-155 20,000 

Pu-238 75 

Pu-239 75 

Pu-240 75 
U-234 100 
U-235 15 
U-238 50 

Table J-4. Surface Soil Concentration 
Guides for Release. 

Radionuclide Guide (DCi/g) 

Co-58 10 

Co-60 1 

Sr-90 13 

I-129 50 

Cs-134 2 

Cs-137 3 

Ce-144 75 

Eu-152 3 

Eu-154 3 

Eu-155 100 
Pu-238 75 

Pu-239 75 

Pu-240 75 

U-234 100 

U-235 15 

U-238 50 

J-4 
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APPENDIX K 

DATA SUMARIES 
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APPENDIX K 

DATA SUMARIES 

Measuring any physical quantity has some degree of inherent uncertainty. 
This uncertainty results from the combination of all possible inaccuracies in 
the measurements process, including such factors as the reading of the result, 
the calibration of the measuring device, and numerical rounding errors. In 
this report, individual radioactive measurements are accompanied by a plus or 
minus(+/-) value, which ts the uncertainty term known as a two-sigma counting 
error. The two-sigma counting error gives information on what the measurement 
might be if the same sample were counted again under identical conditions. 
The two-sigma counting error implies that approximately 95 percent of the 
time, a recount of the same sample would give a value within plus or minus th!' 
two-sigma counting error at the value rP.ported. Values in the tables that are 
less than the two-sigm1 counting error indicate that the reported result might 
have come from• 11mplff with no rad101ct1v1ty, Such values are con,iderftd �� 
below the det1ct1on 11m1ts of the measuring instrument. Also note that each 
radioactive measurement must have the random background radioactivity of thP. 
measuring instrument subtracted; therefore, negative results are possible, 
especially when the sample has very little radioactivity. 

Reported averages are also accompanied by two standard errors of the 
mean. If the data fluctuates randomly, then the standard error is a measurP. 
of the uncertainty in the estimated average of the data because of 
this randomness. If trends of periodic fluctuations are present, the standard 
error ts primarily a measure of the variability in the trends and fluctuation� 
about the average of the data, rather than a measure of the uncertainty of LhP. 
estimated average because of random fluctuations in the data. 

The average, i, was computed as: 

x • .1 
n 

where X
1 

is the ith measurement and n is the number of measurements. 

The standard error of X was computed as 

SE '"' ✓(s2/n) 

K-3 

= 
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whtrt sa, tht variance of tht n measurements, was computed as 

ga n • _l_ . E (X -X) a 

M n-l l • l 1 

This estimator, S'
N
• includes the variance among the samples and the 

counting variance. The estimated sz
N 

may occasionally be less than the 
average counting variance. 
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