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1.0 INTRODUCTION 

lhis M u m  has been p~epated in order to support the Departmeat of Energy (DOE) and Westinghouse 
fivironmaatal Management Company of Ohio (WEMCO) in subsurface soil chamcteri.zaUon at the Feed 
Materials Pnxluction Center (FMPC). This suhwface dl characterization will support WEMCo's sump 
and crusher project within Plant 8. A d d i t i d y ,  this addemdum outlines field opedons and support 
activities related to the coring and sampling to be performed by Advanced Sciences, IncJlntemational 
Technology Corporation (ASI/IT) and WEMCO. 

2.0 CORE BORING, SAMPLE COLLECTION, SHIPPING, AND ANALYTICAL 
REQUIREMENTS 

In order to identify the presence of hazardous and radiological substances and to support foundation 
design, A S W  will complete twelve cox boring at locations specified by WEMCO. These locations ace 
shown on WEMCO drawings Diagram A, B, and C. Con boring procedures and specifications will be 
as outlined in the Remedial Invedgation/Feasibility Study (RIPS) Work Plan Addendum, "Production 
and Additional Suspect Areas Work Plan," d a d  October 4,1989, Section 2.0, unless specifically altered 
in this addendum. 

Soil samples submitted for RT/FS laboratory analysis will be collected, documented, packaged, and shipped 
in accordance with the FMPC RWS Work Plan, Volume V, Sections 6.4,6.8, and 7.0 dated March, 1988. 
Samples will be collected at locations specified by WEMCO. 

Soil analyses will be performed to evaluate the potential presence of Hazardous Substance List (HSL) and 
radiological constituents Geotechical analyses will be performed to support foundation design. The 
HSL, full radiological, TCLP, total Umnium, total Thorium, and geotechnical analyses will be performed 
at the approved RyFS contiact laboratories 

The HSL and full radiological analyses will be as defined in Revision 1 of the RyFS Work Plan 
Addendum, "Production and Additional Suspea Areas Work Plan," Table 3-2, page 3-6. A copy of this 
table is attached to this addendum. 

The detection limits for all HSL and radiological analyses will be those stated in the FMPC RI/FS Work 
Plan Volume V, Section 4.0, Table 4-1 h u g h  4-3. Any variance from the FU/FS detection limits will 
quire written approval by the DO€ 

The Plant 8 core sampling will be supported by the following field efforts: 

The ASI/IT team, as requested by WEMCO, will examine the proposed corn locations to 
insure that sufficient latemi and vertical clearance is available to completc the core bonngs 
at the specified locations. Pdiminary locations will be marked and surveyed. 

Cort boting locations that &viae from the specified on WEMCO's drawing due to a 
physical obstruction, will be approved in writing by the WEMCO project manager before 
initiation of the project 

wP-PLT8RV3 1 ReVCrh 3 
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Drilling in and around Plant 8 will be limited to Monday through Friday from 500 pm 
to 7:OO am and weekctlds from Saturday 500 pm to Monday 7:00 am.. During times of 
d a l l ,  all drilling activities will be suspended for Plant 8 wata processing. When 
ddling is pnvcnted by Plant 8 waste Mor water pcoctsSing, crew and ng standby 
charges will be billed to this task 

Twelve con brings will be completed at WEMCO Specified locations. TabIe 1 shows 
WEMCO and RI/FS designators and approximate total depths. 

TABLE 1 
RI/FS CORE BORING DESIGNATORS 

H WEMCO I DESIGNATOR Iu/Fs I TOTAL DEPTH (FT) 

1 1796 16 

2 1797 20 

3 1798 20 

4 1799 20 

5 1800 3 

6 1801 3 

7 1802 20 

8 1803 3 

9 I 1804 3 

10 1805 3 

11 1806 3 

12 1807 3 

Samples fmm all drummed materials d t i n g  from core botings will be collected and 
undergo TCLP analysis and total utanium analysis- These analyses will be completed in 
order to characterize the cuttings for dispasaL 

Collection, shipment, and analysis of soil samples wiU be perfomed by A S W .  Conctttt 
will be collected from all com except the six- foot core. The concrete will.& 
xunovd in a solid plug approxjmatcly 8 to 10 inches in diameter with variable 
thicknesses The conc- will then be gmund and/or d e d  with the use of a WEMCO 
Milwaukee mtaq hammtr. The rotary hammer will m o v e  a 3 inch plug which will then 
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be broken up into pea size gravel thfough the use of a sledge hammer. The estimated 
numbers of samples a: 

- Soils Concrete 
HSL Parameters 10 4 

TCLP 38 24 
- Full Radiological Parameters 13 12 

- GCddUlicai 19 0 
- Total Uranium 56 0 
- Total Thorium 51 0 

Specific d y s e s  and sample depths am outlined in Table 2. Figures 1,2, and 3 outline 
sample locations within each con boring. The number of samples listed above includes 
rinSate, lab QA/QC, and trip blanks samples. The quantity of sample q u i d  for the 
concme analyses is 100 g for TCLP; 100 g for HSL; 750 g for full radiological; 650 g 
for total Uranium; and 50 g €or total Thorium. The conclete must be pulverized to the 
size of pea gmvel or smaller. 

The depths of the twenty and sixteen foot borings wiil be determined by the ASI/IT 
geologist. If a water bearing zone is encountered, drilling and sampling will stop at 
whichever OCCUIS first: A clay zone or the boring reaches its designated depth (16 or 
20 feet). 

Samples for geotechnical tests will be collected with a Shelby Tube at depths specified 
by the on site ASI/IT geologist and WEh4CO project engin- Samples a n  expected to 
be taken of intends differentiated by Stratigraphic appearance or composition. The 
gtotechnicai tests include: 

- ASTM D2216-80 (Moistun Content) 

- ASTM D4318-84 (Atterberg Limits) 
- ASTM D2166-85 (Unconfined Compression) 

- ASTM D2974-87 (Organic Content) 

- ASTM D422-63 (Grain Size/Hydtometer Analysis) 

ASTM D2850-82 (Unconsolidated Undtained Tnaxial Test) - 

The sample for the Unconfined Compcession and the Unconsolidated Undrained Tnaxial 
Test should be undisturbed soil and the sample volume will be a 3 foot Shelby Tube. For 
the remainder of the Geotechnical test an additional 2 kilograms of sample will be 
n===v- 

Aftersample complttion, the cores will be backfilled with volclay p u t  and c o v e d  with 
a 1 foot concrete cap flush with the d a c e .  

3.0 RESPONSIBILITIES 

A S W  personnel will be rtsponsible for the following relative to the FMPC Plant 8 cort sampling actions 

Develop this addendum and the associated Configuration b t r o l  Boad (CCB) package 

WP-PLrnBV3 3 Revkbo 3 
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Develop a health and safety plan addendum that addrwses the needs of con sampling 
inside and outside of Plant 8 

Survey boring locations and complete twelve core brings per RI/FS specifications, as 
outlined in this addendum 

coordinate collection, shipment, and analysis of samples for HSL, full mdiological, TCLP, 
total Uranium, total Thorium, and geotectmical parameters 

Provide sample bottles as required 

Coordinate with the RI/FS contract laboratory concerning sample receipt and tracking 

Pulverize the concrete to a size of pea gravel or smaller for d y s i s  

Ship to and have analyzed at the RI/FS conttact laboratory the samples for HSL, full 
radiologkaI, TCLP, total Uranium, total Thorium, and geotechnical parametes 

Provide WEh4CO with the copis of the sample collection logs, chain of custody, and 
other additional RyFS-tequired paperwork associated with the field sampling effort 

Validate and enter the sample resuits into the RI/FS database. 

WEMCO petsonnel will be responsible for the following duties concerning Plant 8 core sampling actions: 

Insure that a contact is designated and available to resolve in a timely manner any 
WEMCO conectable hindrances to ASI/lT in accomplishing the field work assoCiated 
with this work Plan 

Pmvide a contact for cootdination of Plant 8 waste p d n g  activities 

Insure that all boring locations a clearly marked and identified 

Provide ASI/IT with completed Penetration Permits, ERA Subsurface H d  AsSeSSmenS 
and any other site teguired permits deemed necessary by the WEMCO project agirtexr. 
'These pemrits 8 ~ e  to be provided to ASI/IT prior to initiation of the core borings 

Evaluate the results of the sampling ptogram 

\VP-PLTSRV3 4 Rcvkba 3 
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TABLE 2 
SPECIFIC A.NALY!TIS AND SAMPLE DEPTa 

I DEPTH' 
0.0 to 0.75 Feet 

(Conctett) 

0.0 to 05 Feet 
(Soil) 

~ 1.Oto 15Feet 
(Soil) 

2.0 to 25 Feet 
(Soil) 

3.0 to 3.5 Feet 
(Soil) 

4.0 to 8.0 Feet 
(Soil) 

I 
8.0 to 12.0 Feet 

3 FOOT BORINGS 16 FOOT BORINGS 20 FOOT BORINGS 

TCLP - TCLP 
Full Radiological HSL" 

Full Radioloeical 

TCLP TCLP TCLP 
Full Radiological HSL HSL 

Full Radiological Full Radiologicai 

Total Uranium Total Uranium Total Uranium 
Total Thorium Total Thorium Total Thorium 

Total Uranium I Total Thorium I Total Thorium 
Total Uranium Total Uranium 

Total Thorium 

Total Uranium I Total Thorium I Total Thorium 
Total Uranium 

Total Uranium Total Uranium 
Total Thorium Total Thorium 
G~technical'.. G~technical"' 

Total Uranium Total Uranium 
Total Thorium Total Thorium 
Gtofechnicai*.. GeQtechnical." 

Total Uranium TotaI Uranium 
Total Thorium Total Thorium 
GeddUl id '= -  G e d t 3 h i d ' * o  

16.0 to 20.0 Feet Total Uranium 
(Soil) Total Thorium 

GdlXhnical"' 

-- No c o n a t e  to be. sampled 

Soil depths below concrete 

Wtlk 1798 and 1802 only 

Samples 
diffemtiated by stratigraphic appearance or composition 

.. 
... 

expected to be taken of intemls 

WP-PLTs.RV3 5 
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FIGURE 1 
TYPICAL 3 FOOT BOREHOLE SAMPLE SEQUENCE 

FOR THE PLANT 8 CORE SAMPLING 
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TCLP 
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SOIL DEPTHS BELOW CONCRETE 
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SAMPLES ARE MPECED TO BE TAKEN OF 
INTERVALS DIFRRENTIAW BY STRATiGRAPHlC 
APPEARANCE OR COMPOSmON 

FIGURE 2 

FOR THE PLANT 8 CORE SAMPLING 
TYPICAL 16 FOOT BOREHOLE SAMPLE SEQUENCE 
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FIGURE 3 

FOR THE PLANT 8 CORE SAMPLING 
TYPICAL 20 FOOT BOREHOLE SAMPLE SEQUENCE 
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.t DAUUNG WILL STOP AT 20 FEET OR IF SAMPLES ARE MPECTEDTO BE TAKEN OF 
INTERVALS DKFERENTWTED BY STRATIGRAPHIC. A ZONE 1s ENCOUNTEREDAm 
APPEARANcEoRCOLeposmoN A WATER BEARINQ ZONE. 
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ANALC'L 
GROUP 
Water 

Soil 

soil 

TABLE 3 - 2  

ANALYTICAL PARAMETERS 
2266 

ANALYTICAL V O L m  8 

PARAMETERS CONTAINER PRESERVATION 
HSL 
0 HSL Organics 

- Volatiles 2-40 ml vial (with 
teflon septum cap) 

(with tef lon - lined cap) 
b semivolatiles 4 liter, amber glass 

0 HSL Inorganics 
- Metals 2-1 liter, plastics 

(plus 
mo 1 ybdenum) 

- Mercury s o o  ml, glass 
- Cyanide 1 liter, plastic 

Full HSL is the above and: 
HSL Pesti- 
cides/PCB 4 liter, amber glass 

(with teflon-lined cup) 
HSL+ is all the above and: 

Organophosphorus 
Pes ticides 
Dioxin, Furans 

Same as for Water 500 ml, glass 
wide-mouth jar with 
teflon lid liner 

Water Full Radiological - Total Uranium 4 liter plastic 
Isotopic Uranium - Isotopic Plutonium 
Radium-226 
Radium-228 
Neptunium-237 
Total Thorium 
Isotopic Thorium - Technetium - Cesium-137 
Strontium-90 

0 Ruthenium-106 
Same as Water 5 0 0  ml, glass or 

plastic container 

Cool 4 '  c 

Cool 4 '  c 

HNO,, ph<2 
filtered 

HNO,, ph<2 
cool 4 '  c 
NaOH, pH>12 

cool 4 '  c 
None 

None 

HNO,, pH<2 

14 None 
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PLANT 8 CORE SAMPLING 
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PLANT 8 CORE SAMPLING 

NO. OF 
SAMPLES 

2266 

UNIT TOTAL 
PRICE 

ANALYSIS 

1 $25,824 

HSL (Soil) 

1 rinsate 
3 lab QA/QC 
3 trip blanks 

3 samples 

5 

8 

4 

8 

HSL (Concrete) 

1 rinsate 
1 lab QA/QC 

2 samples 

$1,042 

$1,303 

$5,370 

$6,713 

Full Radiological (Soil) /I 5 samples 

8 

16 

41 

Full Radiological (Soil) - Rush 
7 samples 
1 rinsate 

$5,685 

$7,107 

$66 

Full Radiological (Concrete) )I 4samPles 

Full Radiological (Concrete) - Rush 
7 samples 
1 rinsate 

__ ~ ~ ~~ 
~ ~ _ _ _ _  

TCLP (Soil) 
10 samples 
1 rirrsate 

1 1  lab QA/QC 

TCLJ (Soil) - Rush 
7 samples 
1 rimate 
8 lab QNQC 

TCLP (Concrete) 

4 lab QNQC 
4 samples 

TCLP (Concrete) - Rush 
7 samples 
1 rinsate 
8 lab QA/QC 

Total Uranium (Soil) 
39 samples 
2 rinsate 

4 $6,456 

I 

$25,690 

$5,210 

$10,424 

$21,480 

$53,704 

$57,750 

$52,512 

$113,712 

$2,706 

32 



2266 

! TOTAL ANALYSIS II 

Otgank Content (ASTM D2974-87) 
I 

Total Uranium (Soil) - Rush 
14 samples 
1 tinsate 

15 

~~ 

Total Thorium (Soil) 
34 samples 
2 tinsate 

$83 

36 

15 

19 

19 

19 

~~~ ~ ~ 

Unconsolidated Undmined Tnaxial Test 
(ASTM D2850-82) 

19 samples 

$138 

$173 

$8 

$55 

$80 

1 ~ o t a l  ~ h o r i m  (soil) - R& 
14 samples 
1 rinsate 

MoistUte content (ASTM D2216-80) 

Grain Size/Hydrometet Analysis (ASTM D422-63) 

Atterbetg Limits (ASTM D43 18-84) 

Unconfined Compression (ASTM D2 166-85) 

19 samples 

19 samples 

19 samples 

19 samples 

NO.OF 1 UNIT SAMPLES PRICE 

Radiological Scteening 

CLP Packages 

Subtotal 

Less 8% Discount 

Total 

60 $83 

14 $165 

19 1 $110 

$1,245 

$4,968 

$2,595 

$152 

$1,045 

$1,520 

$2,090 

$2,375 

$323 

$4,980 

$2,3 10 

$438,095 

$35,048 

$403,047 
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I N C O R P O R A T E D  1 9 0 0  

MINERAL PROSPECTING FOUNDATION TESTING MOEIJTORlNG WELLS DAM ORlWNG EMnRONMEHiAL WORK PRESSURE GROUTlNr 
WATER WELLS MINE SUStDENCE PROTECTION PUMPS "PBJNDAILL" DIAMOND CORE flRlLL!3 8 SUPPLIES 

~ 

MAIN OFFICE - S O 0  THOMPSON AVENUE 
McKEES ROCKS. PA 1513C 

PnoNE 41 2 -771 -211~  
800-245-442C 

FAX 41 2 -771 -316: 

August  16, 1991 

Advanced S c i e n c e s ,  I n c .  
120 S. J e f f e r s o n  C r . ,  S u i t e  101 
Oak R idge ,  T N  37830 

A t t e n  t i o n :  M r .  James Ransone 

Dear J i m :  

Enc losed p l e a s e  f i n d  o u r  e s t i m a t e  f o r  t w e l v e  b o r i n g s  to.. e s t a b l i s r  
t h e  p e r t i n e n t  e n g i n e e r i n g  d a t a  f o r  t h e  i n s t a l l a t i o n  o f  a sump and c r u s h e ~  
i n  P l a c e  8 .  

---- I T E M  S U P P i  IES/SERVICES 

l a  Mob/Demob - R i g  

AMOUNT 9LI. ---- U N I T  ----- P R I C E  ------ 
0 EA CH $15000.  

16 Mob/Demob - T r u c k ,  Dozer 0 EA CH $3000. 

.?a* D r i l l  & Sample-Cable Too l  0 L.F.  . $50.00 

3 .  T r a  i n  i n g  60  PER/HR $45.00 $ 2 ,  700.00 

4a* S tandby t ime/dr  i 1 1  i n g  loo HR 
r i g  and crew 

5a  S i  t e  C l e a r  i n g  0 HR 

6. She lby  Tubes 0 EA 

7. * Permeab i 1 i t y  T e s t i n g  0 EA 

9a* We1 1 C o n s t .  Labor /Equ ip  0 HR 

l o a  Wel 1 Cas ing ,  4 "  SSTL 0 1 . F  

s 110.00 11,000.00 

$110.00 

$80.00 

$ 110.00 

$120.00 

$30.00  

34 
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Advanced S c i e n c e s ,  I n c .  
August  16, 199 1 
Page 2 

lob We 1 1  C a s i n g ,  PVC ( 2 " )  

roc We1 1 C a s i n g ,  PVC ( 4 " )  

1Od We1 1 C a s i n g ,  2" SSTL 

1Oe We1 1 C a s i n g ,  6" SSTL 

1 l a  We1 1 S c r e e n ,  4" SSTL 

1 lb We1 1 S c r e e n ,  PVC (2") 

1 l c  We 1 1  S c r e e n ,  PVC ( 4  ") 

1 Id We 1 1  S c r e e n ,  2" SSTL 

1 l e  We1 1 S c r e e n ,  6" SSTL 

12 Top /Bo t tom Caps, 4" SSTL 

1 Za Top /Bo t tom Caps, 2" PVC 

1 Z b  Top /Bo t tom Caps, 4" PVC 

1 Z C  Top /Bo t tom Caps, 2" SSTL 

1Zd Top /Bo t tom Caps, 6" SSTL 

i 3a Sand o r  G r a v e l  Pack 

14. B e n t o n i t e  Pe 1 l e t s  

15a V o l c l a y  G r o u t  

16. L o c k i n g  Caps, ( 1 0 " )  

16a L o c k i n g  Caps (4") 

17. S t e e  1 Guard P o s t s  

18* Boreho l e  Sea I i n g  

19a* we1 1 Development  

2Oa* Personne  1 Decon 

2 la* Equipment  Oecontaminat  i o n  

0 

0 

0 

0 

0 

4300 

0 

0 

0 

0 

0 

60 

20 

L . F .  

L.F.  

L . F .  

L .F .  

L . F .  

L.F.  

L .F.  

L .F.  

L .F .  

EACH 

EACH 

EACH 

EA CH 

Per We1 1 

BAGS 

BKT 

LBS 

EA 

EA 

EA 

L . F .  

HR 

HR 

HR 

$1.60 

$2. 88 

$23.47 

$61.32 

$47.55 

$ 3 . 0 0  

$7.76 

$38.59 

$72.68 

$45.00 

$22.05 

$32.20 

$103.50 

$ 165.60 

$ 5 . 7 5  

$75.00 

$0 .40  

$150 .00  

$104.62 

$ 10.00 

$15.00 

$ 120.00  

SllO.00 

$ 1  1 5 .  O U  

1, 720.00 

6,600.00 

2,300.00 
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22. Portable Steam Generator 15 DAY $10.00 150.00 

$ 2 0 . 0 0  3 0 0 . 0 0  23. Water Truck 15 DAY 

24. Orum Handling 10 EA $20.00 2 0 0 . 0 0  

25. Site Restoration 0 EA $200.00 

26a Per Diem 100 PER/DAY $50.00 5,000.00 

27. Support Vehicles 50 DAY $20.00 1,000.00 

28. Mob/Oemob-Auger 0 EA $6000.00 

$125.00 3 7  500 0 0  

$68,470.00 

---L--Z---- 29"  Drill & Sample-Auger 300 HR 

I f  you have any questions or desire additional information, please 
contact us. As always, it is a pleasure doing business w i t h  y o u . .  

Very truly yours, 

PENNSYLVANIA ORILLING COMPANY 

W - J L  Q-W 
W i l l i a m  0. Lutz, 
Chief Estimator 
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