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FINAL REPORT FOR THE CO18-H SOIL ANALYSIS 

1. INTRODUCTION 

Construction of raw and sanitary water lines for the Effluent Treatment 
Facility is scheduled to begin in the last quarter of fiscal year 1992. The 
proposed water line routes traverse areas containing known radioactive 
pipelines, as depicted in Figure 1. Sampling of the areas near the pipelines 
was requested in order to determine if there was radioactive contamination 
associated with the lines. Other samples were taken in areas where there were 
no underground lines or known radioactive contamination as assurance that 
these areas were indeed free of radioactive contamination. Information gained 
from this sampling effort will be used to validate the proposed pipeline 
routes prior to construction, and to determine what portions of the pipeline 
can be constructed by a fixed price contractor and the site construction 
forces. This was not nor intended to be a Resource Conservation and Recovery 
Act or Comprehensive Environmental Response and Liability Act sampling effort. 

2. METHODS 

Sample points were chosen based on the proposed pipeline routs, as 
depicted on facility drawings. Where the proposed pipeline route intersected 
a known radioactive pipeline, a sample point was designated. Other sample 
points were designated in areas where there was no known radioactive pipelines 
per discussions with C018-H Project Engineering. Areas sampled were divided 
into 4 sections based on location. See Figure 1 for the locations of each 
area sampled. Section A covered the area from the water services building 
east across Canton Avenue to approximately the 207-S retention basins. 
Section B covered the area from approximately the 207-S retention basins north 
to the beginning of the Liquid Effluent Retention Facility (LERF) effluent 
pipeline berm. Section C covered an area north and east of the LERF effluent 
pipeline berm. Section D ran along Sixth and ~ighth Street, near the 241-C 
Tank Farm. Refer to drawings H-2-88722 through H-2-88727 for the proposed 
pipeline routes. 

As a precaution, the entire pipeline route was scanned using ground 
penetrating radar (GPR). Sample points were adjusted from the pre-selected 
points and other sample points added based on the GPR data. Refer to Table 1 
for a description of each sample point. A total of 32 samples were 
pre-selected. The sample points were then surveyed and marked in the field. 
Survey points were necessary because sample points were pre-selected as close 
to the location of the underground pipeline as possible. This, coupled with 
the GPR scans, minimized the chance of inadvertently striking the pipeline 
while drilling. 
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Table 1. Sample Point Description. 

•.· .. ,·. . . .. -.• ... -.-. ..... . . . .... • ... · .• -:-.-:- .-:-:-:-:-.-.-:-::·:· .. ·.·.····· ·.· .-:-:.·-:-·-:-:=·-·--;-.-;;:_.;::·•::::-.- '.•' .: -·-· 

- ~1;11 itt\iR~1 l tclti1111C111~1!11!1 f fcb\1:fiiE{i\)1 
Section A 

C018H-Al N40912 Sampled area near 16-in. water line. 
W47480 Pipe has potential for radioactive 

contamination. 

C018H-A3 N40912 Sampled directly over 5-52 
W47425 encasement. This is a radioactive 

line with a history of radioactive 
contamination in neighboring soil. 
Encasement is deeper than 6 ft. 

C018H-A4 N40912 Sampled east of 5-52 encasement. 
W47419.7 This is a radioactive line with a 

history of radioactive contamination 
in neighboring soil. 

C018H-A5 N40912 Sampled east of 5-52 encasement . 
W47429.5 This is a radioactive line with a 

history of radioactive contamination 
in neighboring soil. 

C018H-A6 N40912 Sampled area near PUREX cooling water 
W47083.5 line. This line has carried 

radioactive material. 
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Section B 

COIBH-81 N41055 Sampled area near a series of pipes No 
W47065 that lead into the 207-A pump pit. 

These lines have carried radioactive 
material. 

COIBH-82 N41064 Sampled area near a series of pipes No 
W47065 that lead into the 207-A pump pit. 

These lines have carried radioactive 
material. 

COIBH-83 N41515 Sampled area near 16- in. pipe that No 
W47045 leads to the 216-A-8 crib . This line 

has carried radioactive material. 

COIBH-B4 N41570 Sampled area near 15-in. pipe that No 
W47045 leads to the 216-A-34 crib. This 

line has carried radioactive 
material. 

COIBH-B5 N42429 No underground lines associated with No 
W47045 this sample. 

COIBH-86 N42920 Sampled area near PUREX cooling water No 
W47080 line. This line has carried 

radioactive material. 

7 
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Section C 

COISH-Cl N45283 No underground lines associated with No 
W47138 this sample. 

C018H-C2 N45293 No underground lines associated with No 
W47149 this sample. 

C018H-C3 N45660 No underground lines associated with No 
W47138 this sample. 

C018H-C4 N45935 No underground lines associated with No 
W47149 this sample. 

COISH-CS N45800 Sampled area near PUREX cooling water No 
W47077.3 line. This line has carried 

radioactive material. 

C018H-C6 N45800 No underground lines associated with No 
W46600 this sample. 

C018H-C7 N45800 No underground lines associated with No 
W46300 this sample. 

, 

COISH-CS N46229 Sampled area near PUREX cooling water No 
W47077.3 line. This line has carried 

radioactive material. 

C018H-C9 N46421 Sampled area near PUREX cooling water No 
W47082.8 line. This line has carried 

radioactive material. 

C018H-Cl0 N46245 No underground lines associated with No 
W46600 this sample. 

COISH-Cll N46235 No underground lines associated with No 
W46300 this sample. 

8 
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Section D 

COISH-01 N42658.6 Sampled area over 2-in. pipe. This 
W49086.4 line has carried radioactive 

material. This line is deeper than 
6 ft deep. 

COISH-02 N42793 Sampled area over pair of 3-in. 
W48954 pipes. These lines have carried 

radioactive material, and are deeper 
than 6 ft. 

COIBH-03 N43173.3 Sampled area near 4-in. pipe. This 
W48568.7 line has carried radioactive 

material. Pipe depth is 
approximately 4 ft. 

C018H-D4 N43000 No underground lines associated with 
W48745 this sample. 

C018H-D5 N43366 No underground lines associated with 
W48378.8 this sample. 

C018H-D6 N43490 No underground lines associated with 
W48055 this sample. 

C018H-D7 N43490 No underground lines associated with 
W47500 this sample. 

C018H-D8 N42745 Sampled area near GPR survey contact. 
W49002 Object is between O and 5 ft deep. 

C018H-D9 N42848 Sampled area near GPR survey contact. 
W48897 Object is between O and 2 ft deep. 

COISH-D10 N43145 Sampled area near GPR survey contact. 
W48597 Object is between O and 4 ft deep. 
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Samples were collected by means of a drill rig outfitted with a 10-in. 
diameter auger. Because of the potential for radioactive contamination, 
plastic was placed over the sample point, and an approximately 4-ft diameter 
by 3-ft tall tube was placed on the plastic. The drill rig was positioned, 
and the auger was lowered to the sample point marked on the ground surface. As 
drilling progressed, the Health Physics Technician {HPT) monitored the 
cuttings as they were brought up by the auger. Drilling continued to a depth 
of 6 ft, at which time a sample was taken from the auger cuttings. Appendix A 
is a list of relevant photographs taken while work was in progress. No 
detectable radioactive contamination was found at any sample point or in 
subsequent laboratory analysis. Radioactive shine was encountered at sample 
points A3 and 03. Refer to Attachment 1 for the survey reports generated from 
this effort. If radioactive contamination had been encountered, drilling 
would have ceased. The area inside the tube would have been posted as 
"Surface Contaminated Area," and radioactively contaminated soils would have 
been drummed. The area would have been downposted after verifying that no 
detectable radioactive material was present. Refer to Attachment 2 for the 
Radiation Work Permit (RWP) with the ALARA management worksheet governing this 
work. 

The drill rig was operated by Kaiser Engineers Hanford (KEH) . 
Westinghouse Hanford Company (Westinghouse Hanford) provided the engineering, 
health physics, and operations support. Decommissioning Engineering provided 
the pre-selected sample points and coordination between groups. Health 
Physics provided radiation monitoring and the RWP, and took and shipped the 
samples. The 242-A Evaporator provided SWP clothing at the sampling sites and 
transport of the samples to the 222-S Laboratory. They also would have 
provided radioactive waste shippers, storage, and disposal had radioactive 
soil been encountered. Project C018-H project technicians maintained a field 
logbook and filled out sample labels. Environmental Quality Assurance 
provided the requirements and field verification. 

3. SAMPLE ANALYSIS 

Samples were field screened for detectable radioactive contamination . 
All samples were free of detectable radioactive contamination. Samples were 
then sent to the 222-S Laboratory for a total activity analysis. See 
Attachment 3 for the results of the laboratory analysis. All samples were 
less than 50 pCi/g total activity. If there would have been detectable 
contamination in either the field or laboratory screening, further analysis 
would have been requested on an as needed basis. 

4. LESSONS LEARNED 

There were several important lessons learned from this effort that should 
be applicable to future efforts of similar scope and interface among site 
contractors. 

10 
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4.1. KEH AND WESTINGHOUSE HANFORD INTERFACE 

Kaiser Engineers Hanford operates to their own work packages and was not 
accustomed to working to Westinghouse Hanford procedures. In the future when 
utilizing KEH for this type of work, a letter of instruction (LOI) should be 
issued that directs the sampling operation. The LOI should specify all 
aspects of the sampling effort. KEH will then develop their own procedures 
based on the LOI. Other procedures may be necessary for Westinghouse Hanford 
employees shall be developed also from the LOI written to the Westinghouse 
Hanford supporting organizations. Projects Department shall retain the 
coordinating responsibilities and overall management of the activities to 
ensure cost, schedule and scope of work control. 

4.2. WESTINGHOUSE HANFORD OPERATIONS SUPPORT 

Whenever utilizing KEH and when there is a potential for radioactive 
waste generation, a Westinghouse Hanford operations group will be required. 
It would have been extremely beneficial to have this group identified early in 
the planning process. 

Other support groups for laboratory analysis, shipping, waste disposal, 
security/safeguards, and water and electrical utilities should be planned and 
coordinated from start to finish. 

4.3. SAMPLING GOALS 

More complete information about what the sample data is trying to prove 
or disprove is necessary early in the planning process. This information 
determines the graded quality assurance requirements and surveillance that 
would be applicable to the work. 

11 
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APPENDIX A 

LIST OF PHOTOGRAPHS 
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PHOTOGRAPH# 

92052918 - 26 en 

92052918 - 27 en 

92052918 - 28 en 

92052918 - 29 en 
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LIST OF PHOTOGRAPHS 

DESCRIPTION OF PHOTOGRAPH 

Checking auger cuttings for radioactive 
contamination (close up view). 

General view of the job site while drill ring is 
operating. 

Checking auger cuttings for radioactive 
contamination {distant view). 

Checking auger cuttings for radioactive 
contamination (close up view). 
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ATTACHMENT 1 

SURVEY RES UL TS 
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WHC-SD-DD-TI-069 Rev. 0 

WESTINGHOUSE I RADIATION WORK PERMIT I No. fC • "-r~ • T or S • XXX 

HANFORD COMPANY D-KEH-T-074 
hv . No. 

[] Long Ten1 [X] T9')0rery [] Special 
Page 1 of 2 0 

Reque1ted By: I Vall d Froa: To: 

Environmental Projects 04-29-92 07-29-92 
Location: 200 East . 600 areas a 1 ona the eastern fence of 200 East 
Authorized ~ork Sc~: C018H Auger Soil Sampling 

RAD 101.0G I CAL CQID IT 1011S 

ContMlnation Potentlel1: Dost E~lvelent Retn Expected Average/Mui-: 

! Alpha (sl ! Betl/G- (I/Tl ! htl (ll ! G- (Tl Neutron <n> 
Sme••b•: II <D dpm/100 cm2 °" f!La m,od/lv Who .. Bodv: Ave. s..Q....i mreffiihf Mox L.Q """"""' 

p,y <D •m1100 .... 2 o, ~ -/Iv [""9fflity: .... ~ - .... L.Q -FIHd: I <D dp"' o, ~ INN/Iv c-u, See SIi 3 
p,y<D ....... o, ~ -/Iv 

Ccimnents: See SU 3 
DOS I MET RT PROTECTIVE EQUIPMENT 

EXTERNAL INTERNAL RESPIRATORY IODT HANO HEAD FEET 
Buie TLO MFP' .5'12 • Ful·Foce LMCoet X CanvH. Cap Shoe Cow,, - - - Siqeon'e ~ -X HMPO PAPR • Co-•·· • Hood • Car", .. 8oo11 

- - - - - - -Panc:H °"'" Count SuPplled Air Oottex Waterit""'I • Fece Shield • ~ .. - - - - - - -Fino• Rlno X WB Count SC8A Wet-I X le•- W•-' --" - - - - - - -PA01 Urinely1il No,.,_., • ......... 
- - - Oulere - - -Time 

ICeep4na 
i--- - i--- - - ~ - S..$1 See SI S..S14 S..5115 S..S11 S..S115 X X X X X S..S15 

HEALTH PHYSICS TECHN ICIAN COVERAGE 

[] 1nten1ittent [X] ContllUIUS [X] SN Special lrwtr. No. 2 
HPT Cov•r•t• lequl red lotlen: See SU 2 
HPT Coverage Requl red Unt fl: See SU 2 
Phone No.: 6-0844, 948-0907 

SPECIAL INSTRUCTIONS 

1. C~ly with Ill G-r•l Require.nu and Pr1ctlCH II ltlted In IINC·01·4·15, W'IIHI speclflc1lly cllanged by this 
Radiation ~ork Pen1it (RWPl. 

A·6O0O•2n (5/91l CEF> IIEF044 
Radiation \lork Pen1it 

HP: Operations: 

24 



[) Long Tena [X] T~my 

WHC-SD-DD-TI-069 Rev. 0 

WESTINGHOUSE HANFORD COMPANY 
RADIATION WORK PERMIT 

Special Instructions Continuation Page 

[] Special 

No.: 0-KEH-T-74 
Rev. No . : 0 

Page: _L of ~ 

2. The HPT will be onsite for all work in the Surface Contamination Area. HPT will be 
present during all intrusive auguring. For any othtr work, the HP Supervisor will determine 
the HPT coverage required. 

3. Levels listed are Action Levels. If these levels are exceeded AUGERING WILL 
STOP,Auger will be deconed and samples will be taken per the COlSH sample plan. Upper 
Limit Levels are as followi: 

Alpha: 1000 dpm/100 cm smeara~le or fixed 
Beta/Ga11111a: 100,000 dpm\100 cm smearable or fixed 
Dose Equivalent Rates: 2 mrem/hr Whole Body or Extremity 

If the Upper Limit Levels are exceeded, place the work in a safe condition and exit the 
area. Work may not continue under this RWP if the Upper Limit Levels are exceeded. 

4. Respiratory protection is not normally required, however, if conditions warrant 
respiratory protection will be prescribed by the attending HPT. Conditions requiring 
respiratory protection include abrasive work on contaminated items, adverse wind conditions, 
and work with contamination at or above head level. Oust suppressing techniques should be 
employed to avoid the need for respiratory protection. 

5. The Anti-Contamination clothing listed is the minimum required for working in a Surface 
Contamination Area. Waterproof clothing is only required if there is a splash hazard or the 
possibility of getting wet while working. A face shield shall be worn if no mask is worn 
and there is a splash hazard. Leather work gloves or neoprene chemical gloves may be 
substituted for canvas gloves, however surgeon gloves will be worn regardless of which outer 
gloves are worn. 

6. A drill through tub( a confining ring at least 12'' high around the sample location) 
shall be used to prevent the spread of surface contamination . Plastic used to isolate the 
auger rig controls for the contamination should also be considered. 

7. The work area will be posted as a Radiological Controlled Area until contamination is 
detected in the work area. If contamination is detected in the drill through tub, the 
the area will be posted as a Surface Contamination Area. 

8. When sampling is completed, spoils may be backfilled and work area released to original 
status per WHC-IP-0692 Section 11.05.03 with emphasis on step 3.7. 

A·6000·21Z (5/91) CEF) WEF044 
ladl1tion Wort Permit 
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WHC-SD-DD-TI-069 Rev. 0 

A ttacll to RII' ALARA MANAGEMENT WORKSHEET (AMW) 

PART I PIE·JOI IN,CIIIATIOII 

Job Titlt/Ducription: 

Auger soil sampling for the C018H project 

PART 11 AWA REVIEW PAlT I IA !STINATED COLLECTIVE DOSE 

PART ! 18 PROTECT I VE MEASURES 

A. can 11ork be moved to a 1-r H001urt rate UH? 

•• Can ti m·sevi nt t Kllni~ be 111P l oyed to raic:1 dose? 

c. Can decont•ination be done to rllO.;ct risks? 

o. Can additional shieldint be lll!)loyed to reduce dos• ratn? 

L Can additional nonraaiological hazards be identifiaa and 
olamed t or? 

F. Can oth•r contintenc i n ca.;., off · no,...I ewnu , accidents, 
etc .) be olamed for? 

G. Can tho ruabar of persarnel enter i nt tha radiol0t1ical ly 
control led arH bt raducecl? 

H. Can othar adverse 1111rk conditi ons (1.;., hHt strns, noise, 
ol!vs ica l l"'fltr;et;ons nc . l be olanned for? 

I . Can spec i al ...,,tllat i on svst- be uaed in lieu of 
res0iretorv protection? 

J. Can add i tional SDK i ll t00ls or ~ipmnt be uti I ized to 
rltduct 1x00surH? 

K. can add iti ona l provisions for wasu r-,val, s111r.-aetion, or 
min i o, i zation bt 1cc0ftll i shtd? 

L. Can additional efforts be Ndl to raic:1 FUl\JRE dosn? 

TH If y•s, tllen c~lett Section II of this fonn 

No If no, then sign i n Section Ill of this f onn 

Person-rem 

TH/NO hftrfflCt/Ex0l1n1t ion 

"· Dncribe arr, other methods llhich wert uaed to raic:1 •xposures or risks: 

PAIT I IC ESTIMATED COLLECTIVE DOSE (corrected) Person-rem 

PART 111 PRE·JOI APPROVAL 

DISTRIBUTION: Original 

PART IV LESSONS LEARNED 

Si gnature of NM prll)artr: 

llork Pack 19, ALARA Pro9r111 Off i Cl 

In tha c01.1rsa of perfor11ing wry job covered by this MIi, doci-,t rry lnsons IHmed and send copy t o ALARA Tea11 Chairperson 

or Point of Contact. 

A•6000•2n (5/91) (ff) IIU044 
Rad i It ion llOrk P•nai t 
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ATTACHMENT 3 

LABORATORY ANALYSIS RES UL TS 
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SAMPLE HAS N0T DEEN SLURPED 
~, i J. l i -=:; ? l 4 : ~=, 2 
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36 

OUl UF GDDD 
r;:;:~1 lfJE -:· AIJS ':; 

*· ;f: it- * * *· 
l'-1 y 

9: 4~3 

CHARGE 
CODE 

*****-:+ 
YLBB1 



• -~ -· --- --· - - -· - - --- -----·-· ----- --- -- ---~--- - ---- - --- - - - · - . ---

WHC-SD-DD-TI-069 Rev. 0 

c, litiFI I: STt:liJ:3 FE:r-rn::T FCii;: E 2770. E·-BLAIH: C•JHiH ·· E:~.:, TlliE : ~",/ 12 192 
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ii t i }ji***** ************* ' ******* ************* *** * * ;j: ****** < 5.00000E 01 PICI/ G N y YL.BB1 

E:. IID UF F! l:: f'Uf •; T 

48 



***1 
4:_7 :.i. 

WHC-SD-OD-Tl-069 Rev. 0 

SAMFLE HP,G :" ICT BEEd "::;:.t_1_;;-:r- 1.::z:, 
~ _...- 1 l. ,.- ' -:-;-·-:2 

:.- c. : ci•'. . 

:;:*.tit:* :'* 
TCT - ?;CT 

F'.E3UL TS '.J G: '.3TATUS 

********************************** < 5. 00000E 01 PICI/G 

E!'-1D OF REPORT 

49 

*** N 
*:;.* 

y 

:3 : 5 -~""J 

,.:;H;--.r"·.GE 
co::::E 

****** YLBBl 



WHC-SO-QO-Tl-069 Rev. 0 

L t';iiF'I..E ~~;T,• -,u~; r.::: E F'DF(f F DF-: E 2783 . E - BLJ.;Mf:: C(tl Bl l·- D i. · T[ liF : ~'. / .12 / 92 

D J sun CHC:TJ : 5 _/ 6 / 92 u : 40 SP1MF'L E I ({4S ncn BEEi J SLI ff,; ; 'FD 
RECE I V[D : 5 / 11 / 92 14: 52 

OUT C,F GDC:iD CH{-1 li GE 
LXl . DETER . RESULT S OR STATUS F•: AI JU!~_':• ;:;iJ !;:<· CODE 

* i i i l tl*** ** *** ** ** *************lt f rtt ttllil li **' *** *** *** -"L ··7 J fCi T· -(1L T < ~', .OOOOCiE Ol PICI / G IJ YL Bf: J 

50 



WHC-SD-DD-Tl-069 Rev. 0 
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i"!Cff:h .. F:E:::.:;1 iL 7 ~3 Oh STATUS 
-A •. : • ,.!.!, 
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