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KEY TO DATA TABLES 

FLTD Filtered Status of the Sample (applies to water samples) 

FILT Filtered sample; filtered status identified on Request for Analysis/Chain of Custody 

UNFI Unfiltered sample; filtered status identified on Request for Analysis/Chain of Custody 

*F Filtered sample; filtered status not identified on Request for Analysis/Chain of Custody; 
determination based upon other field investigation documentation. 

*U Unfiltered sample; filtered status not identified on Request for Analysis/Chain of Custody; 
determination based upon other field investigation documentation. 

UNKN Unknown: filtered status could not be determined. 

L Analytical Support Level (ASL) 

The analytical support level for sample analyses and data validation, defined as follows: 

A Qualitative Field Analysis - Analogous to EPA analytical level 1. 

B Qualitative, Semi-Quantitative, and Quantitative Analyses - Analogous to EPA analytical level 2. 

C Qu&titative with fully defined QA/QC - Laboratory analyses generated with full QA/QC checks 
of types and frequencies specified for ASL D according to FEMP-specified analytical protocols 
for radiological and nonradiological parameters. The analytical methods are identical to ASL D 
for QA/QC sample analysis and method performance criteria. However, the data package does 
not typically contain raw instrument output but does include summaries of QA/QC sample results. 
Laboratories are required to retain, in the project file, raw instrument data to upgrade ASL C 
reports to ASL D. Analogous to EPA analytical level 3. 

D Confitmational with complete QA/QC and reporting - Provides data generated with a full 
complement of QA/QC checks of specified types and frequencies according to FEMP-specified 
analytical protocols for radiological and nonradiological parameters. Analogous to EPA analytical 
level 4. 

E Nonstandard - Analyses by nonstandard protocols that often require method development or 
validation. Analogous to EPA analytical level 5. 

NOTE: The number 3 is sometimes used to indicate ASL C. 
sometimes used to indicate ASLs D and E, respectively. 

Likewise, the numbers 4 and 5 are 

VQ Data Validation Qualifier 

J Analyte was analyzed for and positively identified, but the associated numerical value may not be 
consistent with the amount present in the environmental sample. 

... . . 
3 ... 1 : i . .. .,:. L ?  ~, , . I 

. .  . : . I . .  . . . . . .  - . , .  
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KEY TO DATA TABLES 
(continued) 

VQ Data Validation Qualifier (continued) 

N Analysis indicates that an analyte is present and there are strong indications that the identity is 
correct. 

R Data are unusable for any purpose. Analyte was analyzed for, but the presence or absence of the 
analyte was not verified. 

U Analyte was analyzed for and was not present above the level of the associated value. Associated 
numerical value indicates the approximate concentration necessary to detect the analyte in the 
sample. 

UJ This is a combination of the U and J qualifiers. Analyte was analyzed for and was not present 
above the level of the associated value. The associated value may not accurately or precisely 
represent the concentration necessary to detect the analyte in the sample. 

No data validation qualifier assigned. - 

, -  
j ' " C  t i  

' - i  
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Monitoring Well or 
Sample Location 

i 

Target Analyte List 20.03.05 
Total Uranium Full HSL, Gen. GW 

Sample Numbers Screening A Qual., Full Rad. B 
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1 12243 
1 12245 

AFP-S W -02 

TABLE G 1 B  

SUMMARY OF RI/FS SAMPLE COLLECTION ACTIVITIES 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

ACTIVE FLYASH PILE - PHASE I1 FIELD INVESTIGATION 

X 
X 

1045 

1048 

I I 

1 12000 X' 
112001 X 

1 12005b X (Unfiltered) 
1 10900 X 
11 1997 X 

- 

2045 
1 12003 
1 12004 X 

I 
I I  

110897 
1 10898 

11 2048 

X 

X 
X 

113305 
113307 ' 

X 
X 

1 16970 
1 16972 

2 1033 

I I 
X 

X 

See footnotes at end of table. 

FER\OUZRnTW\APP-G\TABG-1B\Fcbruary 15. 1994 8:14m G-1-7 



-5175 
FEMP-OU02-4. DRAPT 0 February 18, 1994 

TABLE G 1 B  
(Continued) 

0.31 :? 
See foot,nqtq..at end of table. 
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. .  

Sample 
Sample Sample Interval 

Location Number (ft.) 

TABLE G-1B 
(Continued) 

Target Analyte List 20.03.05 
Screening Chem/Rad RCRA/Geotechnical 

A C D I E I F I G I I I J  

See footnotes at end of table. 
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TARGET ANALYTE LIST DETAILS: 

TABLE G-1B 
(Continued) 

Water/Soil - Total Uranium [El 
Water - Full Hazardous Substance [FI 
List (HSL), Full Rad., General [GI 
Groundwater Quality Parameters 
Soil/Sediment/Sludge/Waste - Full HSL, 
Full Rad. [I1 
Classification Tests 
SG = Specific Gravity [JI 
W = Water Content 
LL = Liquid Limit 
PL = Plastic Limit 
Grain Size 
SA = Sieve Analysis 
HA = Hydrometer Analysis 
Other 
TOC = Total Organic Carbon 

CON = Consolidation Test 
HC = Hydraulic Conductivitys 
Strength Tests 
UC = Unconfined Compression 
CIU = Consolidated Isotropic Undrained Triaxial 
Toxicity Characteristic Leaching Procedure 
(TCLP) plus copper, iron, manganese, and zinc 
Dry Unit Weight 

NOTES: X = Sample analyzed for parameter indicated, except where shaded. 

The shaded areas represent samples or analyses that were specified in the Sampling and 
Analysis Plan (SAP) but were not performed. These differences may be due to field 
conditions (e.g., dry well) or laboratory variances (e.g., missed holding time). 

"Substitute samples for samples specified in the SAP 
bAdditional samples not specified in the SAP 
CTAL B or C without Rad. 
dTAL B or C with Full Rad., Metals, and cyanide only 
eTAL B or C with Full Rad. only 
fTAL B or C without volatile organic compounds (VOCs) 
gTAL B or D without total organic carbon (TOC) 
hUnfiltered metals and Full Rad. only 
'Total uranium, thorium, and radium 
JVOCs, semivolatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), and 
pesticides only 

kSVOCs, PCBs, and pesticides only 
'Full Rad., VOCs, metals, and cyanide only 
mVOCs only 
nMetals only 
('Total uranium, total thorium, isotopic uranium, and isotopic thorium 
PPCBs and pesticides only 
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TABLE G-3B 
ACTIVE FLYASH PILE 

5 d SURFACE SOIL 

Sample Sample 
Number Location Parameter Result Units 

5 TENTATIVELY IDENTIFIED COMPOUNDS 

112241 AFP-SD-02 2-cvclohexen- 1-01 180 
112241 
112241 
112241 
112241 
112241 
112241 
112241 
112241 
112241 
112251 
112251 
112251 
112251 
112251 
11225 1 
112252 
112252 
112252 
112252 
112252 
112252 
112252 
112252 
112254 
112254 
112254 
112254 
112254 
112254 
112254 
112254 
112254 
112255 
112255 
112255 
112255 
112255 
112255 
112255 
112255 
112255 
112255 
112255 
112255 
112255 
112257 
112257 
112257 
112257 
112257 
112257 
112257 
112258 
112258 
112258 
112258 

E P - S D  -02 2,5 I furandione, dihydro-3 -me 
AFP-SD -02 glycene, n- methyl- n- (1 -0xodo 
AFP-SD -02 undecane, 2,lO- dimethyl- 
AFP- SD - 02 octane, 6 - ethyl- 2- methyl- 
AFP-SD-02 decane, 2,3,5-trimethyl- 
AFP-SD -02 undecane, 2,lO -dimethyl- 
AFP- SD - 02 te t radecane, 2 - methyl- 
AFP-SD -02 1 - decanol, 2,2-dimethyl- 
AFP-SD -02 undecane, 2,lO- dimethyl- 
AFP- SD -03 phenol, 4,4' - (1 - methylethyli 
AFP-SD-03 benzeneacetic acid 
AFP-SD-03 benzenepropanoic acid 
AFP-SD-03 dodecanoic acid 
AFP-SD -03 hexadecanoic acid 
AFP-SD -03 cholest -5-  en-3 - 01 (3.beta.) - 
AFP- SS - 0 1 cyclopentasiloxane, decameth 
AFP- SS - 01 cyclotrisiloxane, hexamethyl 
AFP- SS - 0 1 cyclotetrasiloxane, octamet h 
AFP- SS - 01 pentacosane 
AFP- SS - 01 pentacosane 
AFP- SS - 01 pentacosane 
AFP-SS-01 pentacosane 
AFT-SS-01 benzoic acid 
A F P - S S -  02 cyclotetrasiloxane, octameth 
AFP-SS-02 octanoic acid 
AFP- SS - 02 dodecnoic acid 
AFP- SS - 02 tetracosane 
AFP- SS - 02 hexanedioic acid, mono(2-eth 
AFP-SS-02 pentacosane 
AFP - SS - 02 pentacosane 
AFP-SS-02 pentacosane 
AFP-SS-02 benzoic acid 
A F P - S S  - 03 cyclopentasiloxane, decameth 
AFP-SS-03 3 enten-2-one, 4-methyl- 

AFP-SS- 03 heptadecane, 2,6- dime thyl- 
A F P - S S  - 03 1,2- benzenedicarboxylic acid 
AFP-SS-03 9-octadecene-1-01, (2)- 
AFP-SS-03 docosane 
AFP- SS - 03 pentacosane 
AFP-SS-03 pentacosane 
AFP-SS-03 pentacosane 
AFP-SS-03 pentacosane 
AFP-SS-03 entacosane 

AFP-SS-04 cyclopro ane, 1,1,2,2-tetram 

AFP - SS - 04 entacosane 

AFP-SS-04 pentacosane 
AFP-SS-04 pentacosane 
AFP-SS-04 pentacosane 
AFP- SS -05 cyclotrisiloxane, hexamethyl 
A F P - S S  -05 heptadecane, 2,6 - dimethyl- 
AFP-SS-05 1,2-benzenedicarboxylic acid 
AFP- SS-05 1 - hexadecyne 

AFP-SS-03 do -s ecanoic acid 

AFP-SS-03 ge m i c  acid 

AFP-SS-04 1-hexa B ecyne 

AFP- SS - 04 E exanedioic acid, dioctyl es 

220 
200 
140 
320 
230 
580 

2800 
3 100 
1200 
130 

5 100 
7800 
3200 
1600 
4000 
430 
270 
230 
620 
620 
580 
460 
140 

3 100 
250 
390 
730 
520 
780 
700 

, 520 
140 

1400 
250 
250 
270 
530 

1100 
250 
490 
660 
910 
800 
610 
130 
390 

1300 
1600 

18000 
3400 
2800 
2000 
330 
220 
290 
620 

I .  
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TABLE G-3B 
ACTIVE FLYASH PILE ! 

TENTATIVELY IDENTIFIED COMPOUNDS 
SURFACE SOIL 

Sample Sample 
Number 

112258 
112258 
112259 
112259 
112259 
112259 
112259 
112259 
112259 
112259 
112259 
115350 
115351 
115351 
115351 
11535 1 
115351 
115351 

Locaiion Parameter Result Units 
AFP-SS-05 hexanedioic acid, dioctyl es 10000 ug/kg 
AFP-SS-05 pentacosane 380 ug/kg 
AFP- SS -06 1,2- benzenedicarboxylic acid 550 ug/kg 
AFP- SS -06 tetradecane 140 ug/kg 
AFP - SS - 06 pentacosane 340 u&g 
A F P - S S -  06 pentacosane 580 ug/kg 
AFP - SS - 06 pentacosane 480 ug/kg 
AFP-SS-06 pentacosane 370 ug/kg 
AFP-SS-06 methane, trichlorofluoro 22 ug/kg 
AFP- SS-06 cyclotrisiloxane, hexametliyl 590 ug/kg 
AFP - SS - 06 clotetrasilowne, octamet h 3200 ug/kg 

1988 tetracecane 95 ug/kg 
1988 entadecane 330 ug/kg 

1988 heptadecane 400 ug/kg 
1988 nonadecane 270 ug/kg 
1988 eicosane 220 ug/kg 

1988 %decanoic acid 230 ugflrg . 

1988 ! exadecane 3 10 ug/kg 
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TABLE G-s 

ACTIVE FLYASH PILE 
SURFACE MEDIA ENVIRONMENTAL SURVEY 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Anal yte FEOlOOWP FEOlOlWP FEOlO2WP FE0103WP FE0104WP FE0105WP FE0106WP FE0107WP 

Asbestos ND ND ND ND . ND ND ND ND 

RADIONUCLIDES (pCi/g) 

Bismuth-214 3.9f0.1 2.5f0.2 4.0f0.4 3.3f0.3 2.7f0.2 3.0i0.2 3.1f0.2 3.3k0.2 

Cesium- 137 I I I I I I N i 

Radium-226 3.8f0.36 3.2k0.26 2.950.3G 3.020.2G 3.1kO.lG 2.8f0.1G 2.7k0.1G 3.2f0.2G 

Thorium-228 2.7fO.lG 2.5*0.3G 2.5f0.4G 2.2f0.46 2.9k0.2G 2.950.2G 2.7f0.2G 2.9k0.36 

Thorium-232 2.7f0.2G 2.lf0.3G 1.0k0.5G 2.0f0.6G 2.2f0.3G 2.3k0.2G 2.9f0.3G 2.7k0.3 

Uranium-235 N N N N N N N N 

Uranium-238 N N N N N N N N 

Total uranium (mg/kg) 9.1 9.6 10.0 9.2 9.7 8.8 13.0 8.9 

TCLP METALS (mglP) 
~ 

Silver 
Arsenic 

Barium 
Cadmium 

Chromium 

Mercury 

Lead 
Selenium 

~ ~~ ~ ~~ ~ ~~~ 

co.1 <0.1 co.1 <0.1 <0.1 co.1 co.1 c0.1 

< O S  < 0.5 < 0.5 < O S  < O S  < O S  < O S  < O S  
0.53B 0.50B 0.55B 0.78B 0.25B 0.41B 0.32B 0.32B 

c0.02 c0.02 c0.02 c0.02 c0.02 < 0.02 c0.02 <0.02 

C0.03 <0.03 <0.03 C0.03 C0.03 C0.03 < 0.03 < 0.03 

<0.001 <0.001 <O.OOl <0.001 <0.001 <0.001 <0.001 <0.001 

<0.3 <0.3 <0.3 <0.3 <0.3 <0.3 C0.3 C0.3 

< O S  < 0.5 < O S  < O S  < O S  < O S  < O S  < O S  

VOLATILE ORGANIC COMPOUNDS (pgkg) 

1 , l  ,1-Trichloroethane 73 < 5  < 5  < 5  190 < 5  < 5  < 5  

lI1,2,2-Tetrachlorethane < 5  < 5  < 5  < 5  < 5  < 5  < 5  < 5  

1,l ,2-Trichloroethane < 5  < 5  < 5  < 5  < 5  < 5  < 5  < 5  

1.1 -Dichloroethane < 5  < 5  < 5  < 5  < 5  < 5  <5 < 5  

1,2-Dichloroethane < 5  < 5  < 5  < 5  < 5  < 5  < 5  < 5  

1 ,2-Dichloropropane <5 < 5  < 5  < 5  < 5  < 5  < 5  < 5  

2-Chloroethylvinyl ether < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 

2-Hexanone < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 

4-Methyl 2-pentanone < 10 c: 10 < 10 < 10 c 10 < 10 < 10 < 10 

2-Butanone < 10 < 10 < 10 < 10 c 10 < 10 < 10 29 

Acetone 940425 770425 580QZ5 280425 170425 420425 110425 200425 

Benzene < 5  < 5  < 5  < 5  < 5  < 5  < 5  < 5  

See notes at end of table 

FER\CRU2RI\KDG\TABG-SUanuary3I1 1994 5:Olpm G-5-1 

0.363 
I . . $  1 ,  . . ' 



TABLE G 5  
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Analyte FEOlOOWP FEOlOlWP FE0102WP FE0103WP FEO104WP FE0105WP FE0106WP FE0107WP 

VOLATILE ORGANIC COMPOUNDS (pg/kg) 
(Continued) 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 
Chloroethane 

Chloroform 

Chloroethane 
Cis 1,3-dichIoropropene 

Dibromochloromethane 

Ethyl benzene 

Methylene chloride 

Styrene 
Tetrachloroethene 

Toluene 

Total xylenes 

Trans 1 ,2-dichloroethene 
Trans 1,3-dichIoropropene 

Trichloroethene 
Vinyl acetate 

Vinyl chloride 

< 5  

< 5  

< 10 

c5 

c5 

c5 

c 10 

< 5  

< 10 
< 5  

< 5  

< 5  

1 lOOQZ5 

< 5  

< 5  

34 

< 5  

< 5  

< 5  

< 5  

c 10 

< 10 

c5 

< 5  

< 10 

c5 
c5 
< 5  

c 10 

< 5  

< 10 

< 5  

< 5  

< 5  

660425 

c5 
c5 

19 
c5 

< 5  

c5 

c5 

< 10 

< 10 

< 5  

< 5  

c 10 

c5 

c5 
c5 
c 10 

c5 

< 10 

c5 

< 5  

< 5  

480425 

c5 

< 5  

c5 

< 5  

c5 
< 5  

< 5  

c 10 

c 10 

< 5  

<5 

< 10 

< 5  

< 5  

< 5  

< 10 

c5 

< 10 

< 5  

< 5  

< 5  

350425 

< 5  

<5 

< 5  

< 5  

c5 

< 5  

c5 

c 10 

c 10 

c5 
c5 
< 10 

c5 

< 5  

c5 
c 10 

7B 
< 10 

< 5  

< 5  

< 5  

260425 

c5 
c5 
89 

< 5  

c5 

c 5  

c5 

< 10 

c 10 

< 5  

< 5  

c 10 
c5 

< 5  

c5 

c 10 

7B 
< 10 

< 5  

< 5  

< 5  

7 10425 

< 5  

< 5  

< 5  

< 5  

< 5  

c5 

c5 

< 10 

< 10 

c5 

< 5  

< 10 

< 5  

c5 
c5 
c 10 

< 5  

< 10 

< 5  

< 5  

< 5  

250425 

c5 
c5 

< 5  

c5 

< 5  

< 5  

< 5  

c 10 

c 10 

< 5  

< 5  

< 10 

c5 

c5 

c5 

< 10 
6B 

< 10 

< 5  

< 5  

< 5  

240QZ5 

c5 

< 5  

c5 

< 5  

< 5  

< 5  

< 5  

< 10 

< 10 

PCBs (mgkg) 

Aroclor-1242 NA NA NA NA NA NA NA NA 

Aroclor-1248 NA NA NA NA NA NA NA NA 

Aroclor-1254 NA NA NA ' NA NA NA NA NA 

Aroclor-1260 NA NA NA NA NA NA NA NA 

N 
I 

B 
G = Gamma Spectroscopy Analysis 
ND = None detected 
2-5 = The fly ash sampled exhibited low interval standard recovery due to the retention properties of the matrix. The reported 

= Nuclide not identified by GAMANAL analysis as being present in the sample; no value reported 
= Nuclide identified by GAMANAL analysis of sample spectrum, but values did not exceed room background at the 95% 

= Analyte was found in the blank as well as the sample. 
confidence level; no value reported. 

de$ection ,limits are for soil samples and should not be used as the minimum attainable limits for fly ash. , -  

0384 
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TABLE G-6B 
ACTIVE FLYASH PILE 

TENTATIVELY IDENTIFIED COMPOUNDS 
SEDIMENT AND SUBSURFACE SOIL 

Sample Sample - 
Number Location Media Pa rameter Result Units 

112264 AFP-SD -0 1 SD 3-oenten-2-one. 4- methvl- 380 
112264 
112264 
1 12264 
112264 
1 12264 
112264 
112264 
1 12264 
11209 1 
112092 
112117 
112161 
112161 
112167 
112167 
112181 
112160 
112160 
112160 
112160 
112160 

. 112160 
112160 
112160 
112161 
112161 
112161 
112167 
112167 
112167 
112167 
112167 
112167 
112180 

AFP-SD-01 
AFP-SD-01 
AFP -SD -01 
AFP- SD -0 1 
AFP- SD -0 1 
AFP-SD-01 
AFP- SD -0 1 
AFP- SD - 01 

1979 
1979 
1979 
1981 
1981 
1981 
1981 
1981 
1981 
1981 
1981 
1981 
1981 
1981 
198 1 
1981 
1981 
1981 
198 1 
1981 
1981 
198 1 
1981 
1981 
198 1 
198 1 

SD - sediment 
SB - soil boring 

SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 

heitadecane, 2,6-dimethyl’ 
1,2- benzenedicarboxylic acid 
1 - hexadecyne 
hexanedioic acid, dioctyl es 
pentacosane 
pentacosane 
pentacosane 
pentacosane 
dodecanoic acid - 
dodecanoic acid 
dodecanoic acid 
cyclo te t rasiloxane, octame t h 
cyclotrisiloxane, hexamethyl 
methane, trichlorofluoro - 
cyclo te t rasiloxane, oct ame t h 
cyclopentasiloxane, decameth 
2h-pyran-2,3 - diol, tetrahydr 

ropanoic acid, 2-methyl-, 
Eeptadecane, 2,6,10,15- tetra 
tetratetraconhne 
heptacosane 
hexanedioic acid, mono(2-eth 
tetratetracontane 
tetratetracontane 
2h-pyran -2,3 - diol, tetrahydr 
propanoic acid, 2- methyl-, 
entanatnide, 4 - methyl - ! h-pyran-2,3 - diol, tetrahydr 

heptanal 
cyclopentasiloxane, decameth 
propanoic acid, 2-methyl-, 
octadecanoic acid 
hexanedioic acid, mono(2-e t h 
2h -pyran-2,3 - diol, tetrahydr 

G-6-50 

240 
490 
250 

6100 
660 
440 

1000 
930 
980 
130 
920 

2800 
250 

12 
3000 

7 
370 
120 
150 
98 

150 
150 
,110 

96 
14 
3 
7 

230 
120 
98 

150 
120 
100 
540 
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TABLE G 7 A  

ACTIVE FLYASH PILE 
CIS SUBSURFACE SOIL RESULTS ' I NON-RADIOLOGICAL DATA 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Sample No. PS-25-009 
Validation 

Analyte Result Qualifier 
INORGANICS (mdkd 

Aluminum 
Antimony 
Arsenic 

7030 
0.3 UJ 
4.6 J 

Barium 19 J 
Beryllium 0.2 J 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

3.2 
88200 J 

13 
9.5 
8.6 
0.6 

9.3 
14900 

32000 
463 

J 

U 
J 
J 

J 
0.2 J 

13 
Potassium 63 1 
Selenium 0.4 J 
Silver 1.4 UJ 
Sodium 65 U 
Thallium 0.2 J 
Vanadium 20 
Zinc 42 

4,4dde 18 U 
Aldrin 9.2 U 
Alpha-bhc 9.2 U 
Aroclor-1016 92 U 
Aroclor-1221 92 U 

PCBs PESTICIDES (pg/kg) 

Aroclor-1232 
Aroclor-1242 

92 
92 

FER\CRUZRNL.G\TABG-7A.NEW\Fcbruary 1, 1994 1200pm G-7- 1 
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TABLE G 7 A  
(Continued) 

Sample No. PS-25-009 . . . ,  
Validation 

Analyte Result Qualifier 
PCBs PESTICIDES @g/kg) 

(Continued) 
Aroclor-1248 92 U 
Aroclor-1254 180 U 
Aroclor-1260 85 J 
Beta-bhc 9.2 U 
Chlordane 92 U 
Delta-bhc 9.2 U 
Dieldrin 18 U 
Endosulfan I 9.2 U 
Endosulfan I1 18 U 
Endosulfan sulfate 18 U 
Endrin 18 U 
Endrin ketone 18 U 
Heptachlor 9.2 U 
Heptachlor epoxide 9.2 U 
Methoxychlor 92 U 
Toxaphene 180 U 

FER\CRUZRNLG\TABG-7A.NEW\February 1. 1994 12:OOpm G-7-2 
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TABLE G7B 

ACTIVE FLYASH PILE i b5175 
CIS SUBSURFACE SOIL RESULTS 

ANALYSIS OF COMPOSITE SAMPLES 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

< 

< 

Radionuclidea QualifieP Activity Concentration @Ci/g, dry) Uncertainty @Ci/g, dry) 
BOREHOLE NUMBER 25-01 

Cesium-137 NOT ANALYZED 
Lead-2 10 4.00 1 .oo 
Neptunium-237 NOT ANALYZED 
Plutonium-238 NOT ANALYZED 
Plutonium-239-240 NOT ANALYZED 
Radium-226 2.40 
Radium-228 1.70 
Ruthenium-106 NOT ANALYZED 
Strontium-90 NOT ANALYZED 
Technetium-99 NOTANALYZED 
Thorium-228 0.10 
Thorium-230 5.30 
Thorium-232 0.10 
Uranium-234 
Uranium-235 
Uranium-238 

0.50 
0.40 

NA 
0.40 

4.50 
0.10 
5.10 

0.30 
0.06 
0.30 

aRA-226 and RA-228, when reported, were measured by gamma spectrometry and reported on a dry weight basis. 
bQualifiers are from the laboratory. No validation qualifiers were available. < = less than. 
NA = Not Applicable 

FER\CRUZRNLG\TABG-7B.NEW\Fcbruary 1. 1994 12:OOpm G-7-3 
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TABLE 6-8  

ACTIVE FLYASH PILE 

1 

SUBSURFACE MEDIA ENVIRONMENTAL SURVEY 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Analyte FE0601 WP FE0602WP FE0603 WP 

asbestos ND ND ND 

RADIONUCLIDES (pCi/g) 

bismuth-214 3.1 f0.2 3.5f0.1 2.4f0.1 

cesium- 137 I I N 

radium-226 2.5f0.1G 3.3fO.lG 2.3fO.lG 

thorium-228 2.9f0.2G 2.8f0.1G 1.1 f0.1G 

2.8f0.3G 2.7fO.lG 1.4fO.lG thorium-232 

uranium-235 N N N 

uranium-238 N I I 

total uranium (mg/kg) 17.0. 15.0 5.5 

TCLP METALS (mg/L) 

arsenic < O S  < O S  < O S  
barium 

cadmium 
0.50 0.34 

<0.02 <0.02 

0.78 

<0.02 
chromium <0.03 <0.03 < 0.03 
lead C0.3 <0.3 C0.3 
mercury <0.001 <0.001 <0.001 

selenium < O S  < O S  < O S  
silver <0.1 <0.1 <0.1 

VOLATILE ORGANIC COMPOUNDS (clg/kg) 

1 , 1 , 1 -trichloroethane 140 420 < 5  

1,1,2,2-tetrachIorethane < 5  < 5  < 5  

1,1,2-trichloroethane < 5  < 5  < 5  

1, l-dichloroethane c5 < 5  < 5  

1.2-dichloroethane < 5  e5 < 5  

1,2dichloropropane < 5  < 5  < 5  

2-butanone < 10 < 10 < 10 
2chloroethylvinyl ether 

2-hexanone 

4-methyl 2-pentanone 

acetone 

benzene 

bromodichloromethane e 
See notes at end of table 

FER\CRUZRI\KDG\TABG-8Uanuary3 1, 1994 5:44pm 
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TABLE G8 
(Continued) 

Analyte E 0 6 0  1 WP E0602WP E 0 6 0 3  WP 

VOLATILE ORGANIC COMPOUNDS (pgkg)  
(continued) 

bromoform 

bromomethane 

carbon disulfide 
carbon tetrachloride 

chlorobenzene 
chloroethane 

chloroform 

chloroethane 

cis 1,3-dichIoropropene 

dibromochloromethane 

ethyl benzene 
methylene chloride 

styrene 

tetrachloroethene 
toluene 

total xylenes 

trans 1,2dichloroethene 
trans 1,3-dichloropropene 

< 5  

< 10 
<5 

< 5  

<5 

< 10 

< 5  

< 10 

< 5  

< 5  

< 5  

1 60 

< 5  

<5 

<5 

<5 

< 5  

< 5  

< 5  

< 10 

<5 

< 5  

< 5  

< 10 
< 5  

< 10 

< 5  

< 5  

< 5  

200 

< 5  

< 5  

<5 

< 5  

< 5  

< 5  

< 5  

< 10 

< 5  

< 5  

< 5  

< 10 
11 

< 10 

< 5  

< 5  

< 5  

< 5  

< 5  

< 5  

< 5  

< 5  

< 5  

< 5  

. trichloroethene < 5  . < 5  < 5  

vinyl acetate < 10 < 10 < 10 

vinyl chloride ' < 10 < 10 < 10 

PCBs (mgkg) 

.aroclor- 1242 NA NA NA 

aroclor-1248 NA NA NA 

aroclor-1254 NA NA NA 

aroclor- 1260 NA NA NA 

NA = 
ND = 
N =  
I =  

B =  

Not Analyzed 
None Detected 
Nuclide not identified by GAMANAL analysis as being present in the sample; no value reported 
Nuclide identified by GAMANAL analysis of sample spectrum, but values did not exceed room background 
at the 95% confidence level; no value reported. 
Analyte was found in the blank as well as the sample. 

. . :  - . 
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TABLE G-11B 

ACTIVE FLYASH PILE 
TENTATIVELY IDENTIFIED COMPOUNDS 

WATER 

Sample Sample 
Number Location . Media Parameter . Result Units 
' 110900 TRIP BLANK TB dichloroiodomethane 3 
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TB- trip blank 
R - rinsate 
G W  - groundwater 

R 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
GW 
R 
R 
R 
R 
R 

heptanal 
heptane, 2,2,4,6,6- entameth 
1 - hexanol, 2-ethJ- 
nonane, 2,3-dimethyl- 
phenol, 2,6- bis( 1,l-dimethyl 
decane, 6-eth I-2-methyl- 
propanoic aci l2-  methyl-, 
octane, 1,l' -oxybis- 
cyclo trisiloxane, hexame thyl 
cyclotrisiloxane, hexamethyl 
cyclotrisiloxane, hexamet hyl 
cyclotrisiloxane, hexamethyl 
cyclotrisiloxane, hexame t hyl 
cyclotrisiloxane, hexamethyl 
cyclo trisilowne, hexamet hyl 
arsenous acid, tris 
arsenous acid, tris 
arsenous acid, tris (trimethy 
cyclotrisiloxane, hexame t hyl 
arsenous acid, tris (trimethy 
cyclotrisiloxane, hexamethyl 
cyclo trisiloxane, hexa methyl 
cyclot risiloxane, hexamet hyl 
cyclotrisiloxane, hexamet hyl 
propanoic acid, 2-methyl-, 

henol, 4-(2,2,3,3- tetrameth 4- nonylphenol 
2-nonyl henol 
phenol, f-(2,2,3,3- tetrameth 
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66 
230 
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2 
4 
4 
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8 
5 
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5 
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9 
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25 
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17 
3 
3 
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4 
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TABLE 6-14 

ACTIVE FLYASH PILE 
ON-SITE LABORATORY SCREENING RESULTS 

PHASE I1 FIELD INVESTIGATION 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

Location 

SURFACE WATER SCREENING SAMPLES 

Totat U 
Sample No. Description Date Collected (cLg/L) 

AFP-SW-02 1'12245 I Surface Water 51 1 3/93 3.4 

Well/Boring 
Total U 

Sample No. Description Date Collected W L )  

FER\CRW2RNLG\TABG-l4\February 1. 1994 12:06pm 

1045 

1045 

1048 

2045 

2048 

2049 

21033 

G-14-1 

112001 Existing Monitoring Well 4/29/93 2.8 

1 12005 Existing Monitoring Well 4/29/93 3.0 

1 1  1997 Existing Monitoring Well 4/28/93 34 

112004 Existing Monitoring Well 4/28/93 400 

1 13307 Existing Monitoring Well 51 10193 120 

1 16972 New Monitoring Well 61 17/93 43 

1 10898 Existing Monitoring Well 4/27/93 1.3 
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e a -  ’.’ ‘I+ ~ . + 5  175 i TABLE G15A 

ACTIVE FLYASH PILE 
F E W  LABORATORY SCREENING DATA RESULTS 

ACTIVITY CONCENTRATIONS OF CIS PROFILE SAMPLES 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Begin - End Activity Concentrations Uncertainty 
Depth (feet) Radionuclide Wif ie?  @Ci/g) Value (pCi/g) 

BOREHOLE 25-01 

0 - 2  Radium-226 4.30 0.90 
0 - 2  ThoriUm-232 <b 1.80 NAc 
0 - 2  
2 - 3  
2 - 3  
2 - 3  
3 - 4  
3 - 4  
3 - 4  
4 - 5  
4 - 5  
4 - 5  
5 - 6  
5 - 6  
5 - 6  
6 - 7  
6 - 7  
6 - 7  
7 - 8  
7 - 8  
7 - 8  

Uranium-238 
Radium-226 

Uranium-238 
Radium-226 

ThoriUm-232 

Th~riUm-232 
Uranium-238 
Radium-226 
ThoriUm-232 
Uranium-238 
Radium-226 
ThoriUm-232 
Uranium-238 
Radium-226 
ThoriUm-232 
Uranium-238 
Radium-226 
ThoriUm-232 
Uranium-238 

< 

< 
< 

< 
< 
< 

< 
< 

< 

8.10 
3.00 
1.10 
6.60 
0.50 
1.80 
3.80 
0.80 
0.40 
2.50 
0.40 
0.50 
5.10 
0.50 
1.20 
5.70 
0.80 
0.80 
7.00 

NA 
0.40 

NA 
NA 

0.40 
NA 
NA 
NA 

0.30 
NA 
NA 

0.20 
NA 
NA 
NA 
NA 
NA 

0.50 
NA 

ahborntory Qualifiers, no data validation was performed on screening data. 

‘NA - Not Applicable 
b< = Less than 

FER\CRUZRNLG\TABG-ISA\February I, 1994 10:18- G-15-1 21236 
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TABLE G15B 
ACTIVE FLYASH PILE 

CIS FIDLER SURFACE READINGS 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Coordinates 
North East Reading (CPM) 

477 147.84 
477 197.8 1 
477347.75 
477397.75 
477447.72 

. 477497.72 
477547.69 
477597.66 
477 146.47 
477 146.47 
477 152.72 
477158.97 
477 165.22 
477 17 1.47 
477 196.44 
47707 1.3 1 
477077.56 
477083.8 1 
477090.06 
477096.3 1 
477146.3 1 
477152.53 
477158.78 
477 165.03 
477 17 1.28 
477496.34 
47707 1.16 
477077.41 
477083.66 
477546.3 1 
477089.91 
477096.16 

c\; 2 3 7 477596.31 

1379675.50 
1379676.88 
137968 1 .OO 
1379682.38 
1379683.75 
1379685.13 
1379686.50 
1379687.88 ' 

1379725.50 
1379725.50 
1379725.63 
1379725.88 
1379726.00 
1379726.13 
1379726.88 
1379729.63 
1379729.88 
1379730.00 
1379730.25 
1379730.38 
1379731.75 
1379731.88 
1379732.13 
1379732.25 
1379732.38 
1379735 .OO 
1379735.88 
1379736.13 
1379736.25 
1379736.38 
1379736.50 
1379736.63 
1379737.75 

4110.00 
2958.00 
4461.00 
3901.00 
4 162.00 
3 904.00 
4410.00 
4317.00 

13847.00 
14036.00 
14151.00 
14337.00 
14029.00 
10 192.00 
7808.00 
9199.00 
9951.00 

10910.00 
10939.00 
11939.00 
13453.00 
16757.00 
14085.00 
9217.00 
.86 19.00 
4 1 34.00 
9694.00 

1038 1.00 
11321.00 
4261.00 

13304.00 
12346.00 
3363.00 

FER)CR,U2wG\TABG-ISB.NEW\February 1. 1994 2:lOpm 
8 'r t', ,,. I 

G- 15-2 
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TABLE G15B 
. (Continued) 

Coordinates 
North East Reading (CPM) 

477146.13 
477 152.38 
477 158.63 
477164.88 
477171.13 

. 477071.00 
477077.22 
477083.47 
477089.72 
477095.97 
477 145.97 
477 152.22 
477 158.44 
477164.69 
477 170.94 
47707 1.50 
477077.75 
477084.00 
477090.25 
477096.50 
477096.50 
477070.8 1 
477077.06 
477083.3 1 
477089.56 
477095.8 1 
477 145.78 
477 152.03 
477158.28 
477 1 64.53 
477 170.78 
477 177.03 
477183.28 
477 189.53 
477170.59 
477176.84 
477 183.09 

FER\CRU2RNLG\TABG-lSB.NEWFcbruary 1. 1994 1:40pm 

1379738.00 
1379738.13 
1379738.38 
1379738.50 
1379738.63 
1379742.13 
1 379742.38 
1 3 7 9742.50 
1379742.75 
1379742.88 
1379744.25 
1379744.38 
1379744.63 
1379744.75 
1379744.88 
1379723.38 
1379723.63 
1379723.75 
1379724.00 
1379724.13 
1379724.13 
1379748.38 
1379748.63 
1379748.75 
1379748.88 
1379749.13 
1379750.50 
1379750.63 
1379750.88 
1379751.00 
1379751.13 
137975 1.38 
137975 1 S O  
137975 1.63 
1379757.38 
1379757.63 
1379757.75 

G- 15-3 

14852.00 
1 5707.00 
13453.00 
12606.00 
11462.00 
11364.00 
11451.00 
12904.00 
13978 .OO 
12686.00 
15278.00 
14899.00 
14335.00 
13 994.00 
10773 .OO 
9885.00 
9 199.00 

10409.00 
11030.00 
9662.00 

101 58.00 
12171.00 
12321.00 
12858.00 
13762.00 - 

12998.00 
1 47 68.00 
15504.00 
12935.00 
13216.00 
10001.00 
8421.00 
8487.00 
9688.00 

12220.00 
10990.00 
10527.00 

. , I  

; i .  \.' .: : ... . . . 
/ : , .. . 2, 1. i t 
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. -m- 5175 
c ... 

TABLE G15B 
(Continued) 

- .  Coordinates 
North East Reading (CPM) 

477 170.44 
477176.69 
477 182.94 
477170.25 
477176.50 
477182.75 
477045.13 
477095.13 
477095.13 
477 107.63 
477 1 13.88 
477120.13 
477 145.09 
477170.09 
477176.34 
477094.94 
477101.19 
477 107.44 
477 1 13.69 
477 1 1 9.94 
477094.78 
477 10 1.03 
477 107.28 
477113.53 
4771 19.78 
477094.59 
477 100.84 
477 107.09 
477 1 13.34 
477119.59 
477094.44 
477 100.69 
477106.94 
477113.19 
4771 19.44 
477 144.4 1 

(prig 477150.66 

FER\CRUZRNLG\TABG-15B.NEW\FcbIuary 1, 1994 1:4Opm 

4 .  

I _  .;. * 

c i., .-a h p  

1379763.63 
1379763.88 
1379764.00 
1379769.88 
1379770.13 
1379770.25 
1379772.75 
1379774.13 
1379774.13 
1379774.50 
1379774.63 
1379774.75 
1379775.50 
1379776.13 
1379776.38 
1379780.38 
1379780.50 
1379780.63 
1379780.88 
1379781 .OO 
1379786.63 
1379786.75 
1379786.88 
1379787.13 
1379787.25 
1379792.88 
1379793.00 
1379793.13 
1379793.38 
1379793.50 
1379799.13 
1379799.25 
1379799.38 
1379799.63 
1379799.75 
1379800.50 
1379800.63 

G-15-4 

11698.00 
10910.00 
12391.00 
12296.00 
13044.00 
14025 .OO 
11923.00 
12228.00 
12245.00 
13794.00 
13857 .OO 
13393 .OO 
13772.00 
13044.00 
13 168.00 
11868.00 
12025.00 
13637 .OO 
141 5 1 .OO 
13762.00 
14609.00 
13762.00 
1 5425.00 
12321.00 
13016.00 
12876.00 
13762.00 
13 187 .OO 
11742.00 
13304.00 
1250 1.00 
13825.00 
13484.00 
1 5048.00 
14789.00 
14789.00 
16086.00 
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- 
Coordinates 

North East Reading (CPM) 

477 1 56.9 1 
477163.16 
477 169.4 1 
477 144.25 
477 150.50 
477156.75 
477 163 .OO 
477 169.25 
477144.06 
477 150.3 1 
477 156.56 
477 162.81 
477 169.06 
477 143.91 
477150.16 
477 1 56.4 1 
477 162.66 
477 168.91 
47701 8.78 
477025.03 
47703 1.28 
477037.53 
477043.78 
477043.78 
477068.75 
477075.00 
47708 1.25 
477087.50 
477093.75 . 

477093.75 
477143.72 
477 143.72 
477 149.97 
477 156.22 
477 162.47 
477 168.72 
477018.63 

FER\CRUZRNLG\TABG-lSB.NEW\Fcbruary 1, 1994 1:4Opm 

1379800.75 
1379801 .OO 
1379801.13 
1379806.75 
1379806.88 
1379807 .OO 
1379807.25 
1379807.38 
13798 13 .OO' 
1379813.13 
13798 13.25 
13798 13 S O  
1379813.63 
1379819.25 
1379819.38 
13798 19.50 
1379819.75 
13798 19.88 
1379822.00 
1379822.25 
1379822.38 
1379822.50 
1379822.75 
1379822.75 
1379823.38 
1379823.63 
1379823.75 
1379823.88 
1379824.13 
1379824.13 
1379825.50 
1379825.50 
1379825.63 
1379825.75 
1379826.00 
1379826.13 
1379828.25 

G- 15-5 

1 5707.00 
15464.00 
13857.00 
14706.00 
14609.00 
14122.00 
12998.00 
135 14.00 
9662.00 

11 174.00 
10249.00 
8087.00 

10453 .OO 
7128.00 
823 1 .OO 
8646.00 
9616.00 
9934.00 

11 153.00 
9346.00 

11835.00 
87 19.00 
9173.00 
9434.00 

10792.00 
12296.00 
11439.00 
10545.00 
10096.00 
9984.00 
67 19.00 
7002.00 
8276.00 
7510.00 
9853.00 
9858.00 

10453.00 

0240 



, 517s 

FEMP-OU02-4 DRAFT 
February 18, 1994 

TABLE G15B 
(Continued) 

North East 

477024.84 
47703 1.09 
477037.34 
477043.59 
477068.59 
477074.84 
47708 1.09 
477087.34 
477093.59 
477 143.56 
477149.8 1 
477 156.06 
477 162.3 1 
47701 8.44 
477024.69 
477030.94 
477037.19 
477493.59 
477043.44 
477068.4 1 
477074.66 
477080.91 
477087.16 
477093.41 
477 143.4 1 
477149.63 
477155.88 
477162.13 
4770 18.28 
477024.50 
477030.75 
477037.00 
477043.25 
477068.25 
477074.50 

0 477080.75 

:. 477087.00 
e 

*.- -: - 

1379828.50 
1379828.63 
1379828.75 
1379829.00 
1379829.63 
1379829.88 
1379830.00 
1379830.13 

. 1379830.38 
1379831.75 
137983 1.88 
1379832.00 
1379832.25 
1379834.50 
1379834.75 
1379834.88 
1379835.00 
1379835 .OO 
1379835.25 
1379835.88 
1379836.00 
1379836.25 
1379836.38 
1379836.63 
1379838.00 
1379838.13 
1379838.25 
1379838.50 
1379840.75 
137984 1.00 
1379841.13 
137984 1.25 
1379841.50 
1379842.13 
1379842.25 
1379842.50 
1379842.63 

Reading (CPM) 

8120.00 
8760.00 
9 175.00 

10435.00 
11549.00 
11561.00 
10959.00 
8087.00 
974 1.00 
6536.00 
6452.00 
92 13 .OO 

1081 1 .OO 
10 187.00 
8022.00 
7076.00 
7248.00 
8051.00 
8621.00 

11 195.00 
10870.00 
8309.00 
9662.00 
9199.00 
6648.00 
6404.00 
8449.00 
9649.00 
9757.00 

11473.00 
12904.00 
9105.00 

10 102.00 
11407.00 
9984.00 
79 1 6.00 

1005 1 .OO 

FER\CRU2$IU&G\TABG-l5B.NEW\Fcbruary 1, 1994 1:4Opm G-15-6 
a .  1 1 2 , '  ~ 1 



TABLE G1SB 
(Continued) 

Coordinates 
North East .Reading (CPM) 

477093.25 
477143.22 
477 149.47 

. 477155.72 
47716 1.97 
47701 8.09 
477024.34 
477030.59 
477036.84 
477043.09 
477068.06 
477074.3 1 
477080.56 
477086.81 
477093.06 
477105.56 
477 11 1.8 1 
4771 18.06 
477143.06 
477 149.3 1 
477155.53 
477105.41 
4771 1 1.66 
477117.88 
477092.72 
477098.97 
477 105.22 
477 1 1 1.47 

. 477117.72 
477092.56 
477098.8 1 
477 105.06 
477111.31 
477117.53 
477042.4 1 
477092.38 
477092.38 

1379842.88 9023.00 
1379844.25 7084.00 
1379844.38 6623.00 
1379844.50 7548.00 
1379844.75 9023.00 
1379847.00 12073.00 
1379847.25 1250 1.00 
379847.38 
379847.50 
379847.75 
379848.38 
379848.50 

1379848.75 
1379848.88 
1379849.13 
1379849.38 
1379849.63 
1379849.75 
1379850.38 
1379850.63 
1379850.75 
1379855.63 
1379855.88 
1379856.00 
1379861.63 
1379861.75 
1379861.88 
1379862.13 
1379862.25 
1379867.75 
1379868.00 
1379868.13 
1379868.38 
1379868.50 
1379872.75 
1379874.00 
1379874.00 

11268.00 
12501 .OO 
9464.00 

10274.00 
8942.00 
9555.00 
9646.00 

10 1 36.00 
11606.00 
7979.00 
8119.00 
8684.00 
9489.00 
8621.00 
9984.00 
8824.00 
8142.00 

11584.00 
12059.00 
10753.00 
11364.00 
1060 1.00 
11549.00 
11407.00 
11343.00 
1 145 1.00 
11 112.00 
7499.00 

FER\CRUZRNLG\TABG-lSB.NEW\FcbIuary 1. 1994 1:40pm G- 15-7 



FEMP-OU02-4 DRAFT 
February 18, 1994 

TABLE G-15B 
(Continued) .- ' , . . ' ,  ? - _  ' . 

Coordinates 
North East Reading (CPM) 

1379874.25 11236.00 477098.63 
477104.88 
4771 1 1.13 
477117.38 
477 142.38 
477492.25 
477004.22 
477010.47 
47701 6.72 
477022.97 
477029.22 
477035.47 
477041.72 
477091.69 
477097.94 
477104.19 
4771 10.44 
477116.69 
477 122.94 
477129.19 
477 135.44 
477 14 1.69 
477 147.94 
477 154.19 
477 1 60.44 
477010.3 1 
477016.56 
477022.8 1 
477029.06 
477035.31 
477041.56 
477091.53 
477097.78 
477 104.03 
4771 10.28 

1379874.38 
1379874.63 
1379874.75 
1379875.38 
1379885.00 
1379896.63 
1379896.88 
1379897 .OO 
1379897.13 
1379897.38 
1379897.50 
1379897.63 
1379899.00 
1379899.25 
1379899.38 
1379899.63 
1379899.75 
1379899.88 
1379900.13 
1379900.25 
1379900.38 
1379900.63 
1379900.75 
1379900.88 
1379903.13 
1379903.25 
1379903.38 
1379903.63 
1379903.75 
1379903.88 
1379905.25 
1379905.50 
1379905.63 
1379905.75 
1 379906.00 
1379906.13 

11939.00 
12821.00 
12606.00 
10851.00 
8003.00 
8242.00 
7634.00 
6704.00 

12932.00 
6727.00 
7409.00 
9246.00 

11 195.00 
11050.00 
11868.00 
12296.00 
12932.00 
13334.00 
12220 .oo 
13216.00 
14229.00 
14899.00 
13954.00 
15076.00 
9376.00 

13453.00 
13072.00 
7539.00 
8558.00 
7078.00 

1060 1 .OO 
9967.00 

12475 .OO 
11517.00 
11549.00 
135 14.00 

FER\CRUZRNL.G\TABG-15B.NEW\Fcbruary 1. 1994 1:40pm G-15-8 



TABLE G15B 
(Continued) ;” 

Coordinates 
North East Reading (CPM) 

, 477129.03 
477 135.25 
477141 S O  
477 147.75 
477 154.00 
477 160.25 
477003.91 
477010.13 
4770 1 6.3 8 
477022.63 
477028.88 
477035.13 
47704 1.38 
477091.34 
477097.59 
477 103.84 
4771 10.09 
4771 16.34 
477 122.59 
477 128.84 
477 135.09 
477 141.34 
477 147.59 
477 153.84 
477 160.09 
477003.72 
477009.97 
4770 1 6.22 
477022.47 
477028.72 
477034.97 
477041.22 
477091.19 
477097.44 
477103.69 
477 109.94 
4771 16.19 

FER\CRUZRNLG\TABG-15B.NEW\February 1, 1994 1:4Opm 

1379906.38 
1379906.50 
1379906.63 
1379906.88 
1379907.00 
1379907.13 
1379909.13 
1379909.38 
1379909.50 
1379909.63 
1379909.88 
1379910.00 
1379910.13 
137991 1 S O  
137991 1.75 
137991 1.88 
13799 12.00 
13799 12.25 
1379912.38 
1379912.63 
1379912.75 
1379912.88 
1379913.13 
1379913.25 
1379913.38 
13799 15.38 
137991 5.63 
137991 5.75 
1379915.88 
1379916.13 
137991 6.25 
137991 6.38 
1379917.75 
1379918.00 
1379918.13 
1379918.25 
13799 18.50 

G- 15-9 

11407.00 
13393.00 
13453.00 . 

14706.00 
1 3606.00 
13606.00 
9010.00 
8808.00 

141 5 1 .OO 
10831.00 
7372.00 
9459.00 
6750.00 
7854.00 
8511.00 
8824.00 

10129.00 
10870.00 
9464.00 

11364.00 ’ 

14564.00 
13393.00 
13334.00 
14538.00 
13762.00 
1033 8.00 
13334.00 
17658.00 
7372.00 
6773.00 
8903.00 
7793 .OO 
7328.00 
7916.00 
7958.00 
9549.00 
9879.00 



5 

Coordinates 

FEMP-OU02-4 DRAFT 
February 18, 1994 

TABLE G15B 
(Continued) 

North East Reading (CPM) 

477 122.44 
477 134.91 
477 141.1 6 
477 147.4 1 
477 153.66 
477 1 59.9 1 
477003.56 
477009.8 1 
47701 6.03 
477022.28 
477028.53 
477034.78 
47704 1.03 
47704 1.03 
47709 1.03 
47709 1.03 
477097.25 
477 103.50 
477109.75 
477116.00 
477122.25 
477128.50 
477 1 34.75 
477 141.00 
477 14 1.00 
477 147.25 
477 153.50 
477 159.75 
477003.38 
477009.63 
4770 15.88 
477440.88 
477440.88 
477447.13 
477453.38 

? 3 45 477003.22 
r - * .  477459.63 

b -  * 

. .  , .  
. . ,  . '  < < .  * '  

2 .  c . 
FER\CRUZRNLG\TABG-l5B. NEWFebruary I, 1994 1 :40pm 

1379918.63 
1379919.00 
1379919.13 
1379919.38 
13799 19.50 
1379919.63 
1379921.63 
137992 1.88 
1379922.00 
1379922.13 
1379922.38 
1379922.50 
1379922.63 
1379922.63 
1379924.00 
1379924.00 
1379924.25 
1379924.38 
1379924.50 
1379924.75 
1379924.88 
1379925.13 
1379925.25 
1379925.38 
1379925.38 
1379925.63 
1379925.75 
1379925.88 
1379927.88 
1379928.13 
1379928.25 
1379933.63 
1379933.63 
1379933.75 
1379934.00 
1379934.13 
1379934.13 

G-15-10 

9083.00 
107 15.00 
10381.00 
13 168.00 
12220.00 
13275.00 
14365.00 
11798.00 
12632.00 
7409.00 
7906.00 
7454.00 
6765.00 
7203.00 
6588.00 
6750.00 
7539.00 
8379.00 

10085.00 
9837.00 
995 1 .OO 
8572.00 
9274.00 
9555.00 
97 16.00 
8850.00 

10527.00 
13987.00 
12632.00 
17008.00 
9303.00 

1 67 1 4.00 
15944.00 
13857 .OO 
8634.00 

30770.00 
7844.00 

. .  



1 TABLE G15B ..3 -2 

(Continued) 

Coordinates 

North East Reading (CPM) 

477465.88 
477009.47 
477015.69 
477490.88 
477440.72 
477446.97 
477453.22 
477003.03 
477459.47 
477009.28 
477465.72 
4770 15.53 
477440.53 
477446.78 
477453.03 
477002.88 
477459.28 
477009.13 
477465.53 
4770 15.38 
477440.38 
477446.63 
477452.88 
477002.69 
477459.13 
477008.94 
477465.38 
477015.19 
477433.97 
477440.19 
477446.44 
476996.28 
477452.69 
477002.53 
477458.94 

' 477008.78 
477465.19 

FER\CRU2RNLG\T~G-15B.NEW\Fcbluary 1. 1994 1:4Opm 

1379934.25 
1379934.38 
1379934.50 
1379935 .OO 
1379939.88 
1379940.00 
1379940.25 
1379940.38 
1379940.38 
1379940.50 
1379940.50 
1379940.75 
1379946.13 
1379946.25 
1379946.50 
1379946.63 
1379946.63 
1379946.75 
1379946.75 
1379947.00 
1379952.38 
1379952.50 
1379952.75 
1379952.88 
1379952.88 
1379953.00 
1379953.00 
1379953.25 
1379958.38 
1379958.63 
1379958.75 
1379959.00 
1379959.00 
1379959.13 
1379959.13 
1379959.25 
1379959.25 

G-15-11 

8671.00 . 

1373 1 .OO 
7300.00 
8669.00 

15 152.00 
13334.00 
845 1.00 

23448.00 
8 197.00 

11439.00 
8463.00 
7875.00 

14706.00 
101 87 .OO 
872 1.00 

12459.00 
86 19.00 
8824.00 
7937.00 
7472.00 

10257.00 
10453.00 
8511.00 

11953.00 
9050.00 
9555.00 
8416.00 
8345.00 

10939.00 
9050.00 
9023.00 
9161.00 
9274.00 
9489.00 
9 129.00 
9570.00 
9317.00 

0,346 



; b-4 . ‘&* 

TABLE G15B 
(Continued) 

I, 5rr5 
4 

..a, 

FEMP-OU02-4 DRAFT 
February 18, 1994 

Coordinates 
North East Reading (CPM) 

47701 5.03 
477427.53 
477433.78 
477440.03 
477002.34 
477008.59 
477014.84 
477427.38 
477433.63 
477439.88 
477002.19 
477008.44 
477014.69 
477039.66 
477089.66 
477 139.63 
477420.94 
477427.19 
477433.44 
477439.69 
477420.78 
477427.03 
477433.28 
477439.53 
477439.53 
477489.50 
477420.59 
477426.84 
477433.09 
477439.34 
477414.19 
477420.44 
477426.69 
477432.94 

.‘ i , (  ‘ 1  
FER\CRU2RIJlLG\TABG-I5B. NWFcbruary 1, 1994 1:4Opm 

1379959.50 
1379964.50 
1379964.63 
1379964.88 
1379965.38 
1379965.50 
1379965.75 
1379970.75 
1379970.88 
1379977.13 
137997 1.63 
137997 1.75 
1379972.00 
1379972.63 
1379974.00 
1379975.38 
1379976.88 
1379977.00 
1379977.13 
1379977.38 
1379983.13 
1379983.25 
1379983.38 
1379983.63 
1379983.63 
1379985.00 
1379989.38 
1379989.50 
1379989.63 
1379989.88 
1379995.38 
1379995.63 
1379995.75 
1379995.88 
1379996.13 
138000 1.63 
1380001.88 

G- 15-12 

9037.00 
1169.00 
9376.00 

10085.00 
10 129.00 
90 10.00 
8916.00 

11407.00 
9489.00 
9585.00 

11 112.00 
9037.00 
8671.00 

10 145.00 
8 17 1 .OO 
7595.00 

13575.00 
10696.00 
10274.00 
9885.00 

14286.00 
10345.00 
10959.00 
100 17.00 
10140.00 
7957.00 

15874.00 
12073.00 
10910.00 
9741 .OO 

15385.00 
13987.00 
10564.00 
10187.00 
9231.00 

16359.00 
10 102.00 



FEMP-OU02-4 DRAFT 
FebruaG 18, 1994 

TABLE G15B 
(Continued) 

Coordinates 
North East Reading (CPM) 

477426.50 
477432.75 
477439.00 
4774 13.84 
477420.09 
477426.34 
477432.59 
477438.84 
477038.3 1 
477088.28 
477 138.25 
477438.16 
477488.13 
4770 12.63 
4770 18.88 
477025.13 
47703 1.38 
477037.63 
4770 12.47 
477018.69 
477024.94 
477031.19 
477037.44 
477012.28 
477018.53 
477024.78 
47703 1.03 
477037.28 
477012.13 
4770 18.38 
477024.59 
477030.84 
477037.09 
47701 1.94 
477018.19 
477024.44 
477030.69 

1 3 80002.00 
1380002.13 
1380002.38 
1380007.88 
1380008.13 
1380008.25 
1380008.38 
1380008.63 
1 3 80022.63 
1380024.00 
1380025.38 
1380033.63 
1380035 .OO 
1380047.00 
1380047.13 
13 80047.25 
1 3 80047.50 
13 80047.63 
1380053.25 
1380053.38 
1380053.50 
1380053.75 
1380053.88 
1380059.38 
1380059.63 
1380059.75 
1380060.00 
1380060.13 
1380065.63 
1380065.88 
1380066.00 
1380066.25 
1380066.38 
1380071 -88 
1380072.13 

' 1 380072.25 
1 3 80072.50 

10792.00 
9647.00 

103 10.00 
14670.00 
1 1321 .OO 
10409.00 
9494.00 
9984.00 
8795.00 
9238.00 
6951.00 
9431.00 
9743.00 

10472.00 
10583.00 
1005 1.00 
960 1.00 
8696.00 
9967.00 

11584.00 
13575.00 
9 1 99.00 
8379.00 

11905.00 
11300.00 
10205.00 
9902.00 
9798.00 

11549.00 
10649.00 
11289.00 
10671.00 
9688.00 

1232 1 :OO 
11 132.00 
11439.00 
10257.00 

FER\CRU2RNLG\TABG-15B.NEW\Fcbruary 1. 1994 1:4Opm G-15- 13 



TABLE G15B 
(Continued) 

FEMP-OU02-4 DRAFT 
February 18, 1994 

Coordinates 

497036.94 
477086.91 
477 136.9 1 
477186.88 
477386.81 
47743 6.78 
477386.13 
477392.38 
477398.63 
477404.88 
47741 1.09 
477385.94 
477392.19 
4773 98.44 
477404.69 
477410.94 
477385.78 
477392.03 
477398.28 
477398.28 
477404.53 
477410.75 
477085.53 
477 135.53 
477385.59 
477391.84 
4773 98.09 
477404.34 
477410.59 
477 185.50 
477235.50 

North East Reading (CPM) 

477235.50 
477241.75 
4773 3 5.44 
477385.44 
477385.44 

‘- 
1 j ’ . .  * i  477391.69 

FER\CRUZRNLG\TABG-lSB.NEW\Fcbruary 1, 1994 1:40pm 

1380072.63 
1 380074.00 
1380075.38 
1380076.75 
1380082.25 
1380083.50 
1380107.13 
1380 107.38 
1380 107.50 
1380 107.75 
13 80 107.88 
13801 13.38 
13801 13.63 
1380113.75 
13801 14.00 
13801 14.13 
1380119.63 
1380119.88 
1380120.00 
1380120.00 
1380120.25 
1380 120.38 
1380124.00 
1380125.38 
1380125.88 
1380126.13 
1380126.25 
1380126.50 
1380126.63 
1380126.75 
1380128.13 
1380128.13 
1380128.25 
1380130.75 
1380132.13 
1380132.13 
1380132.38 

G-15- 14 

9837.00 
8480.00 
7814.00 

1033 1 .OO 
10080.00 
10214.00 
90 10.00 
9694.00 
9773.00 
9346.00 
8979.00 
9725.00 
9459.00 
9934.00 
9631.00 
9303.00 
9928.00 
9757.00 
9694.00 
9694.00 
9885.00 

10564.00 
7738.00 
8573.00 
97 19.00 
9902.00 
9688.00 

10490.00 
105 18.00 
10688.00 
10525.00 
11473.00 
108 1 1 .oo 
9930.00 
9037.00 
9037.00 
9376.00 



TABLE G15B 
(Continued) 

Coordinates 
North East Reading (CPM) 

477397.94 
477404.19 
477410.44 
477235.3 1 
477241.56 
477247.8 1 
477254.06 
477260.3 1 
477266.56 
477272.8 1 
4773 85.25 
477391.50 
477397.75 
477404.00 
477410.25 
477235.16 
47724 1.4 1 
477247.66 
477253.88 
477260.13 
477266.38 
477272.63 
477278.88 
477285.13 
477391.34 
477397.59 
477234.97 
477241.22 
477247.47 
477253.72 
477259.97 
477266.22 
477272.47 
477278.72 
477284.97 
477234.81 
477241.06 

13801 32.50 
13801 32.63 
1380132.88 
1380134.38 
1380134.50 
1380134.63 
1380134.88 
13801 35.00 
1380135.13 , 

13801 35.38 
13801 38.38 
13801 38.63 
13801 38.75 
1380138.88 
1380139.13 
1380140.63 
1380 140.75 
1380140.88 
1380141.13 
1380 141.25 
1380141.38 
1380141.63 
1380141.75 
1380141.88 
1380144.88 
1380 145.00 
1380146.88 
1380147.00 
1380147.13 
1380 147.38 
i 380147.50 
1 3 80 1 47.63 
1380 147.88 
1380148.00 
1380148.13 
1380153 .OO 
1380153.25 

11742.00 
13 187.00 
10959.00 
10222.00 
10 187.00 
1060 1 .OO 
104 17: 00 
10034.00 
10850.00 
10858.00 
9037.00 
9524.00 

10792.00 
13364.00 
14468.00 
9820.00 
9729.00 

10792.00 
10696.00 
1083 1 .OO 
10 102.00 
10850.00 
10696.00 
11 132.00 
9798.00 
9376.00 
9820.00 
9725.00 

10620.00 
9298.00 

10696.00 
10363 .OO 
10435.00 
10677.00 
9303 .OO 

10292.00 
10292.00 

FER\CRUZRIULG\TABG- 15B. NmFebruary 1, 1994 1 : 4Opm I\ G-15- 15 



FEMP-OU02-4 DRAFT 
February 18, 1994 

TABLE G15B 
(Continued) 

Coordinates 
North East Reading (CPM) 

477247.31 
477253.56 
477259.78 
477266.03 
477272.28 
477278.53 
477284.78 
477234.13 

1380153.38 
1 380 153.63 
1380153.75 
13801 53.88 
1380154.13 
1380 154.25 
1380154.38 
1380 178 .OO 

10338.00 
10734.00 
10338.00 
8996.00 

10310.00 
9928.00 
9 129.00 

10285.00 

FER\CRU2RNLG\TABG-lSB.NEW\February 1. 1994 1:40pm G-15- 16 
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FEMP-OU02-4 DRAFT 
February 18, 1994 

a TABLE G15C 

ACTIVE FLYASH PILE 
- CIS EXPOSURE RATE SURFACE MEASUREMENTS 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

#-- 'raf 1' F ;+i , p . : x  w -51?5 

Coordinates 

North East Reading (microR/HR) 

477293.69 

477293.69 

477493.59 

477093.75 

477288.22 

1379829.50 

1379829.50 

1379835.00 

1379824.13 

1380029.50 

14.00 

15.00 

13.86 

14.34 

15.57 

FER\CRU2RnnG\TABG-lSC\Fcbruary 1, 1994 1:43pm G- 15-17 



FEMP-OU02-4 DRAFT 
February 18, 1994 

FIGURE G15A 

CIS FIDLER MEASUREMENT CONTOURS F $ 3  4i -51?5 m 
'.'- 4 :F 

1 R. 
. 5  ' 

SlRlE PLRNE CBBROINC17E S Y S l E f l  

BHl0 SBUTH ZBNE 

I I N C H  = 225 F E E T  

J 
4 
Q) 

'N 
0 
0 

a 
4 
0 

' 0  
0 
0 

4 
4 
.o 
0 
0 

9 
4 
4 
0 
0 
0 



FIGURE G15B 

FEMP-OU02-4 DRAFT 
February 18. 1994 

e 
c 
U 
e 
P 
Q 

c .  r S n 5  CIS EXPOSURE RATE CONTOURS 

I 1379200 1379500 1379800 1380100 178600 1378900 
I 1 I 

t. 

1 1 1 1 I 
1379200 1379500 1379800 1380100 a600 1378900 

STRTE PLRNE 

CEBROINRTE SYSTEH 

0HlB SBUTH Z E N E  

1 I N C H  = 300 FEET 

a 
J 
0 
'N 

Q 
0 

P 
4 
4 
- W  
0 
0 

4 
J .  
4 
' m  
0 
0 

P 
4 
4 
w 
0 
0 

P 
4 
4 
0 
0 
0 

~\CRUZRnTDO\APP-E\LlGE-I6B\Fcbnurry2. 1994 8:33am G-15-19 
0254 



FEMP-OU02-4 DRAFT 

Location 

#1 

TABLE G16A 

GEOTECHNICAL ANALYSIS 
ACTIVE FLYASH PILE 

PHASE I FIELD INVESTIGATION 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

Wet Density (pcQa Dry Density (pcQ Moisture Content (%) 

74.3 65.8 13.0 

SURFACE SAMPLES 

#2 51.7 49.0 5.5 
#3 68.8 65.5 5.1 

i - 

Analysis 
Samples From Location 1724 

Grain Size (mm) 67 199 67220 

SUBSURFACE SAMPLES . 

Moisture Conent (%) 

Specific Gravity 

Analysis 
Percent Passing by Sieve 

24.9 29.8 
2.2488 2.2316 

75 100 100 
37.5 100 100 
19 ' 100 100 

4.75 
2.0 
0.85 
0.425 

I 9.5 I 92.6 I 99.5 II 
87.9 93.3 
77.9 84.2 
64.1 73.5 
53.5 65.2 

Percent Passing by 
Hydrometer Analysis 

I 0.25 I 45.3 I 58.3 II 
~ 

0.106 32.7 46.0 
0.075 28.8 41.8 
0.0648 40.5 45.3 . 

0.0480 35.0 -b 

0.0345 . 

0.0224 
0.0189 

- I 0.0349 I 29.5 I II 
- 33.1 

24.1 - 
- 26.5 

- I 0.0135 I 15.3 I II 

See footnotes at end of table 

FJZR\CRU~RNLG\TABG-~~A\F~~I~~~~ 1. 1994 12:07pm G-16-1 



d 41'15 
FEMP-OU02-4 DRAFT 
February 18, 1994 

TABLE G16A 
(Continued) 

SUBSURFACE SAMPLES 
(Continued) 

"pounds per cubic foot 

bNot analyzed for that grain size 

FER\CRU2RNLG\TABG-l6A\Fcbruary 1, 1994 12:07pm 
. .  . ?  .. . 
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PEMP-OU02-4 DRAFT 
February 18, 1994 

c .a 
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8 
‘FI 
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FEMP-OU02-4 DRAFT 
February 18, 1994 

s 
9 2 
4 2 
x 
E 
n 

f 2 

W 

d 

" .. 
W 

9 rn 
0 
Qo s 
2 0 

u 4 s 

G- 16-6 



FEMP-OU02-4 DRAFT 
February 18, 1994 

; *,"" 

r +  TABLE G-16E ,. 
ACTIVE FLYASH PILE 

PHASE I1 FIELD INVESTIGATION 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

DIRECT SHEAR STRENGTH ANALYSIS - ASTM D 3 0 8 4 '  . 

LOCATION 1979 SAMPLE NO. 112096 DEPTH 8.0-10.0 ft. 
LENGTH .075 in. DIAMETER 2.4885 in. WEIGHT 56.7 g 

'.i -0.03 
f -0.02 
a 

-0.01 

n 0 

5! 

y DJmm 

2 ;;; 
E 0.02 

0.03 - 
0 0.1 0.2 0.3 0.4 

HORIZ. DEFORM., in. 

1.6 

5 1.2 

3 0.8 

$ 0.4 

0 
0 0.1 0.2 0.3 0.4 

HORIZ. DEFORM., in. 

ui 
a 3 
c 
v) 

4.5 . - 
RESULTS 

tan 0 0.62 

0 1.5 3 

NORMAL STRESS 
~~ 

FER\CRU2RNUi\TABO-l6EWovcmkr 1, 1993 857- G-16-7 



FEMP-OU02-4 DRAFT 
February 18, 1994 

TABLE G16E 
(Continued) 

'<LOCATION 1980 SAMPLE NO. 112143 DEPTH 11.0-13.0 ft. 
LENGTH 0.75 in. DIAMETER 2.4885 in. WEIGHT 121.9 g 

.G -0.03 

5 -0.02 
a e -0.01 

n 0 

a 0.01 Y 
I= 0.02 E 0.03 

w Dit- 

4 corral. 

0 0.1 0.2 0.3 0.4 
HORIZ. DEFORM., in. 

0 0.1 0.2 0.3 0.4 
HORIZ. DEFORM., in. HORIZ. DEFORM., in. 

4.5 
v) 
W 

c 
v) 

a 
3 

C T r  3 s  
5 1.5 
x 
W 
0 
a 

0 

RESULTS 
c, tsf 0.21 
a, d0Q 25.8 

0 1.5 3 4.5 
NORMAL STRESS 

tsf = tons per square foot 

mR\CRUZ~TABG-l6EWovemkr . .  1. 1993 8:57am 
',t ; 

G-16-8 



FEMP-OU02-4 DRAFT 
February 18, 1994 

f I TABLE G16F 

ACTIVE FLYASH PILE 
CONSOLIDATED DRAINED TRIAXIAL TEST RESULTS - EM-1110-1906 

PHASE I1 FIELD INVESTIGATION 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

LOCATION 1981 SAMPLE NO. 112173 DEPTH 12.0-14.0 ft. 
LENGTH 5.6563 in. DIAMETER 2.8492 in. WEIGHT 703.6 g a, 0.79 tsf IJ, 3.37 tsf 
LENGTH 5.6692 in. DIAMETER 2.8330 in. WEIGHT 722.6 g 4 1.15 tsf u, 6.15 tsf 
LENGTH 5.6177 in. DIAMETER 2.8623 in. WEIGHT 788.4 g 4 0.43 tsf u, 2.36 tsf 

STRESS VERSUS STRAIN 

% 6.0 
ui 5.0 
a 4.0 

3.0 e 
2.0 

c 

2 

5 1.0 2 n 0.0 
0.0 5.0 10.0 15.0 20.0 

% STRAIN 

MOHR STRESS CIRCLES 

. . as 
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 

NORMAL STRESS, tsf 



FEMP-O$$?2j& ?RAFT 
Februa~~jl$,’’jl994 4 ,  .-’$ r *> 

TABLE E 1 7  

ACTIVE FLYASH PILE 
CIS GEOPHYSICAL ANALYSIS 

EM 34-3 READINGS 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

t @U!!u%.g; 

State Plane Coordinates 

Northing (ft) - Eating (ft) Horizontal Dipole (Edited) Vertical Dipole (Edited) 

477443.629 
477442.262 
477393.654 
477392.277 
477390.9 10 
477389.539 
477388.172 
477338.191 
477339.559 
477340.930 
477342.297 
477343.664 
477293.684 
477292.3 16 
477290.949 
477289.578 
477288.21 1 
477286.844 
477236.863 
47723 8.230 
477239.598 
477240.969 
477242.3 3 6 
477243.703 
477093.758 
477493.609 
477490.875 
477385.438 
477488.137 
477485.402 

1379833.656 
1379883.641 
1379832.28 1 
1379882.266 
1379932.250 
1379982.21 9 
1380032.203 
1380030.844 
1379980.859 
1379930.89 1 
1379880.906 
1379830.922 
1379829.547 
1379879.531 
1379929.5 16 
1379979.484 
1380029.469 
1380079.453 
1380078.094 
1380028.109 
1379978.125 
1379928.156 
1379878.172 
1379828.188 
1379824.078 
1379835.016 
1379934.984 
1380132.172 
1380034.938 
1380134.906 

34.00 
84.00 
97.00 
99.00 
76.00 
40.00 
17.50 
19.00 
80.00 
25.00 

110.00 
105.00 
140.00 
150.00 
120.00 
150.00 
100.00 
60.00 
55.00 
95.00 

100.00 
135.00 
125.00 
120.00 
17.00 
21.00 
21.50 
16.00 
15.00 
18.50 

19.00 
30.00 
17.00 
75.00 
21.50 
5.00 

27.00 
30.00 
24.00 
36.00 
12.50 
3.20 

- 100.00 
27.00 
48.00 

- 100.00 
40.00 
13.00 

- 100.00 
15.00 
8.00 

66.00 
49.00 

.oo 
1.50 

18.50 
18.50 
3.00 

14.50 
9.50 

FER\CRUZRNL.G\TABG-I~\FC~IU~UY 1. 1994 1 0 : l l ~  G-17-1 



Figure G17A FEMP-OUM4 DRAFT 
February 18, 1994 

5 178 CIS EM 34-3 Apparent Condueti& Contour Map 

ob1377800 1378200 1378600 1379000 1379400 1379800 1380200 1380600 
l 

QZ 6,% 
F E R \ C R U 2 ~ F I W l 7 W w ~  2,1993 341pm G- 17-2 



02/01/94 18:37 

PROJECT NUMBER: 602 3.2 

BORING NUMBER: 1045 

GROUND ELEVATION: 545.7 

ENGINEER/GEOLOGIST: D. OAKLEY 

1 
PROJECT NAME: CRU2 R I  PHASE I F I E L D  INVESTIGATION 

COORDINATES: NORTH 4T1134.70 EAST 1379751 -55 DATE:06-OCT-87 

GUL: D e p t h  D a t e / T  ime DATE STARTED: 06-OCT-87 

D e p t h  D a t e / T i m e  DATE COMPLETE: 09-OCT-87 

FEMP-OU02-4 DRAFT 

D R I L L I N G  

D S  
E 
P 
T 
H 

1.5 

1.5 

3.0 

3.0 

4.5 

4.5 

6.0 

7.5 

6.0 

7.5 

9.0 

9.0 

10.5 

12.0 

10.5 

10.5 

12.5 

12.0 

13.5 

15.0 

16.5 

13.5 

15.0 

16.5 

18.0 

SOTES: 

a 

a 

METHOD: CABLE-.TOOL D R I L L I N G  

B R  S 
REMARKS A D T L S E I  U Y  T 

M A I O A C N  S M  s 
P T M U M O C  C B  F 
L E E S P V H  s o  
E L E E  L 

O E R S  
N Y  

007201 2 MEDIUM STIFF, VERY DARK GRAY S I L T  AND SAND SIZED FLY ML .10 PID=O ppm 
10/06/87 3 10 ASH - DRY. BLACK S I L T  AND SAND SIZED FLY ASH, DRY. ML 

17:OO 2 :&Eo cpn 

007202 1 BLACK S I L T  AND SAND SIZED FLY ASH - DRY. S T I F F  ML N/A PID=O ppn 
10/06/87 3 11 BLACK S I L T  AND SAND SIZED FLY ASH - DRY. YELLOWISH ML .10 o=o 

17:lO 7 BROUN CLAY, SOnE SILT,  TRACE SAND - DRY. Br'=4Eo cpm 

007203 20 HARD YELLOWISH BROUN CLAY, SOnE S I L T ,  TRACE SAND - CL 4.5+ PID=O ppn 

17:14 21 :;!4RO cpn 

007204 26 S T I F F  YELLOUISH BROUN CLAY, TRACE S I L T  AND SAND - CL 4.5 PID=O ppm 

10/06/87 16 18 DRY. 

10/06/87 31 13 DRY. a=O 
17:18 39 o r = s E o  cpm 

17:ZO 21 or=40-80 cpm 

007205 18 HARD YELLOUISH BROUN CLAY, TRACE S I L T  AND SAND - CL 3.5 PID=O ppm 
10/06/87 19 11 DRY. o=o ppn 

007207 6 S T I F F  DARK YELLOUISH BROUN CLAY, TRACE S I L T  AND SAND CL 3.5 PID=O ppn 

09:20 18 :;!4RO cpm 

007208 2 SOFT DARK YELLOUISH BROWN CLAY, SOME S I L T ,  TRACE CL 1.0 PID=O ppn 

10/07/87 13 14 - DRY. 

10/07/87 4 10 SAND - DRY. 0=0 
09:40 6 e r = 4 K o  cpn 

10:56 1 s r = 4 R o  cpm 

007209 1 VERY SOFT DARK YELLOUISH BROWN CLAY AND SAND - DRY. CL .20 PID=O ppn 
10/07/87 2 10 SAND COARSER AT BOTTOM OF SPOON. a=O 

007210 1 VERY SOFT DARK YELLOUISH BROUN CLAY AND SAND -DRY . CL .2 PID=O ppn 

10:30 1 ;;!4&0 cpm 

007211 7 MEDIUM DENSE YELLOUISH BROUN COARSE SAND AND GRAVEL, SU -20 PID=O ppm 

10/07/86 2 10 SAND COARSER AT BOTTOn OF SPOON. 

10/07/86 9 3 SOME CLAY, DRY. 0=0 
11:08 9 e r = 4 E o  cpn 

11:20 10 e r = 4 R o  cpn 

11:50 8 e r = 4 E o  cpn 

007212 10 BROWNISH YELLOU COARSE SAND AND GRAVEL, TRACE CLAY. SU .2 PID=O ppm 
10/07/86 12 10 a=O 

007213 15 MEDIUM DENSE BROUNISH YELLOU COARSE SAND AND GRAVEL SU .2 PID=O ppm 
10/07/86 11 11 - DRY. -0 

10/07/86 9 10 a=O ppn 
007214 7 MEDIUM DENSE YELLOUISH BROUN COARSE SAND AND GRAVEL. SU .2 PID=O ppm 

12:OO 4 er=o cpn 

SAA = Same as A b o v e  

G-18-1 



FEMP-OU02-4 DRAFT 
< February 18, 1994 Page -'. .E 

I IST: WILL KEGLEY 

PROJECT NUMBER: 602' 9:2- 

BORING NUMBER: 1048 I COORDINATES: NORTH 477477.45 EAST 1379877.21 IDATE:13-OCT-87 

4 I PROJECT NAME: CRU2 R I  PHASE I F I E L D  INVESTIGATION 

D e p t h  D a t e / T i m e  DATE COMPLETE: 14-OCT-87 

GRWND ELEVATION: 571.3 I GWL: D e p t h  D a t e / T i m e  IDATE STARTED: 13-OCT-87 

B R  
L S E I  
O A C N  
W M O C  
S P V H  

O E R S  
N Y  

ENGINEER/GEOLOG 

S 
. U Y  T REMARKS 

S M  S 
C B  F 
s o  

L E E  L 

D R I L L I N G  METHOD 

P T M  
L E E  

1.5 
3.0 

007220 12 HARD, VERY PALE, BROWN S I L T ,  TRACE SAND - DRY. ML 4.5+ PID=O ppm 

15:45 50 
10/13/87 29 11 

HARD YELLOUISH BROW S I L T  - DRY. 
1.5 lio%A$ 09:58 It7 22 (14 1 
1.5 

3.0 
3.0 

4.5 

4.5 PID=O ppm I ML I I S B O C p n  

007217 12 HARD, VERY PALE BROWN S I L T ,  TRACE SAND - DRY. ML 4.5+ PID=O ppn 

10:58 50 

007218 27 HARD, L IGHT YELLOUISH BROUN S I L T ,  SOME CLAY, TRACE ML 4.5+ PID=O ppm 

:;:4RO cpn 
10/13/87 29 11 

10/13/87 33 15 SAND - DRY. . a=O 
11:15 50 cr=4Ko cpn 

10.5 

12.0 

13.5 

12.0 

007225 12 MEDIUM DENSE, YELLOUISH BROWN SAND AND GRAVEL, SOME GM .5 PID=O ppn 
10/14/87 9 1 1  S I L T  - MOIST. a=O 
10:35 8 sr=4Ko cpm 

10:55 14 er=4Bo cpm 

007226 6 VERY STIFF,  GRAY S I L T ,  SOME GRAVEL SOME CLAY - DRY. ML 3.0 PID=O ppn 
10/14/87 10 10 a=O 

6.0 I 007221 15 

7.5 17:50 27 - DRY. 

I l 3  1 VERY STIFF,  BROUNISH YELLOU CLAY, TRACE S I L T  - DRY. 
10/13/87 22 DENSE, BROUN F I N E  SAND, CLAY, AND SILT,  SOME GRAVEL 

15.0 

16.5 

16.5 

18.0 

7.5 007222 15 DENSE, YELLOWISH BROWN, F I N E  SAND AND S1,LT - DRY. 1.00 PID=O ppm 

9.0 I 18:05 121 1 1 sM 1 1 :;:4RO cpm 
10/13/87 20 

007228 16 VERY S T I F F  S I L T ,  SOME GRAVEL SOME SAND - DRY. ML 3.5 PID=O ppn 

11:38 30 :;:4EO cpn. 

007229 7 MEDIUM STIFF, GRAY S I L T ,  SOME GRAVEL -DRY. DENSE, ML 1.0 PID=O ppm 

10/14/87 22 15 

10/14/87 16 1 1  BROWNISH, YELLOU F I N E  SAND AND S I L T ,  SOME CLAY. SM 3.5 a=O 
13:50 25 sr=4Ro cpm 

13.5 OD7227 7 VERY S T I F F  GREY S I L T ,  SOME GRAVEL, SOME SAND - DRY PID=O ppm 

15.0 I 11:15 I20 b3 1 10/14/87 16 

18.0 007230 23 VERY DENSE, BROWNISH, YELLOU SAND, SOME GRAVEL - 2.0 PID=O ppm 

19.5 1 14:15 141 1'' 1 1 GW I I :;:4RO cpn 
10/14/87 36 DRY. BOTTOM OF BORING. 

I I I I I I I 

IOTES: 
SAA = Same as A b o v e  
P I D  = P h o t o i o n j z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

G- 18-2 



GROUND ELEVATION: 573.8 

ENGINEER/GEOLOGIST: A CCUO 

GUL: D e p t h  D a t e / T i m e  . DATE STARTED: 07-JUN-93 

. D e p t h  D a t e / T i m e  DATE COMPLETE: 0 7 - J U N - 9 3  

D 
E 
P 
T 
H 

B R  
L S E I  
O A C N  
U M O C  
S P V H  

L E E  
O E R S  
N Y  

3.0 

3.5 

1 16924 
1 1 6 9 5 3  
1 1 6 9 2 5  17 

10:30 
06/07/93 6 

3.5 

4.0 

1 16924 
1 16925 
116953 18 

10:30 
06/07/93 6 

4.0 

4.5 

4.5 

5.0 

1 16924 
1 16925 
1 1 6 9 5 3  21 

10:30 

1 16926 
1 16928 
116927 14 

10:50 

06/07/93 2 

06/07/93 6 

f'f FEMP-OU02-4 DRAFT 
* f i? 

4 '  ;:l February 18, 1994 . 
i 02/01/94 18:37 

L 

PROJECT NUMBER: 20.03.05 

BORING NUMBER: 11031 I COORDINATES: NORTH 477278.12 EAST 1380175.03 IDATE:07-JUN-93 

I PROJECT NAME: CRU2 R I  PHASE I 1  F I E L D  INVESTIGATION 

a 

a 

I D R I L L I N G  METHW: HOLLOW STEM AUGER - 
S 

U Y  
S M  
C B  s o  

L 

- 
CL 

REMARKS -I- 
S 
A D T  
M A 1  
P T M  
L E E  
E 

VERY STIFF,  (2.5Y, 5/61 LIGHT O L I V E  BROUN, S I L T Y  
CLAY, LOU PLASTICITY,  ORGANIC MATERIAL, DRY PID=.7 ppm 

2-5 I ~r=40-80 cpn 

CL 

- 
N/A 

2.5 PID=.7 ppn 

~r=40-80 cpn 

1 16920 
116921 6 

06/07/93 I 1:: I 1O:lO I I6  

SAA 

PID=.7 ppm 

~r=40-80 cpm 

N/A NO RECOVERY 
06/07/93 

1 16922 

06/07/93 
2.0 10:15 

VERY S T I F F ,  (2.5Y, 5 / 6 )  LIGHT OLIVE BROUN, S I L T Y  
CLAY, LOU PLASTLICITY,  DRY CL 

- 
CL 

PID=.7 ppm 

~r=40-80 cpm 

3.5 

3.5 

N/A 

1 16922 SAA 
PID=.7 ppn 

~r=40-80 cpn 

PID=.7 ppm 

B P 4 0 - 8 0  cpn 
06/07/93 I 10:15 l8 Io NO RECOVERY N/A 

SAA 

CL 

- 

ML 

- 

H L  

3.5 PID=.7 ppn .. 
~r=40-80 cpn 

DENSE (2.5Y 6/61 O L I V E  YELLOW CLAYEY S I L T  T H I N  
C ~ Y ,  f/i) LIGHT GRAY SILT LENSES, NO PLAST~CITY, DRY 

PI0=.7  ppm 

~r=40-80 cpn 

N/A 

N/A 

SAA 

PID=.7 ppn 

~r=40-80 cpn 

SAA 

WL 

- 
PID=.7 ppm 

8r=40-80 cpn 

NOTES: 
DRILLED/SAHPLED TO 19.5 FT. NO WATER UAS ENCOUNTERED. 
BACKGROUND: MT = .7 PPM BETA/GAWMA = 40 - 80 CPW 

B o r i n g  C o n t r a c t o r :  PENNSYLVANIA D R I L L I N G  CO 
D r i l l e r :  M I K E  BENTLEY 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

G- 18-3 



BORING NUMBER: 11031 ~ 

GROUND ELEVATION: 573.8 

ENGINEER/GEOLOGIST: A COMO . 

COORDINATES: NORTH 477278.12 EAST 1380175.03 DATE:07-JUN-93 

DATE STARTED: 07-JUN-93 GWL: D e p t h  . D a t e / T i m e  

D e p t h  D a t e / T  ime DATE COMPLETE: 0 7 - J U N - 9 3  

5.5 

6.0 

1 16926 
116927 

06/07/93 
10:50 

116928 

6.5 

7.0 

7.0 

7.5 

7.5 

8.0 

8.0 

8.5 

8.5 

9.0 

1 16929 
116931 

. 116930 
06/07/93 

11:OO 

1 16929 
1 16930 
116931 

06/07/93 
11:oo 

1 16932 
1 16933 
116934 

06/07/93 
11: lO 

1 16932 
1 16934 
116933 

06/07/93 

116932 
1 16933 
116934 

06/07/93 
11: lO 

1i: io 

k 
I 

FEMP-OU02-4 DRAFT 
February 18, 1994 Page 

PROJECT NUMBER: 20.03.05 I PROJECT NAME: CRU2 R I  PHASE I 1  F I E L D  INVESTIGATION 

~ ~ ~~ 

D R I L L I N G  METHOO: HOLLOU STEM AUGER - 
S. 

U Y  
S M  
C B  
s o  

L 

- 
1 
I 1  
‘ N  

I H  
: E  

I 

i c  

i s  

5 

3 
S 

d M  
5 P  

L 
> E  
Y 

; A  

- 

20 

REMARKS T 
S 
F 

- p z  1 16927 SAA 

ML 

- 
ML 

- 
ML 

PID=.7 ppn 

~r=40-80 cpn 

N/A 

N/A 

N/A 

SAA 

28 PID=.7 ppn 

~r=40-80 cpm 
5 

SAA 

10 

- 

10 

- 

19 

PID=.7  ppm 

~r=40-80 cpm 
5 

_. 

5 
- 

5 

SAA 

ML 

- 

ML 

PID=.7  ppn 

~r=40-80 cpn 

N/A 

N/A 

SAA 

P I D r . 7  ppm 

~r=40-80 cpm 

SAA 

4 ML N/A PID=.7 ppm 

~r=40-80 cpn 
6 

SAA 

10 

- 

14 

ML 

- 
ML 

- 

ML 

N/A PID=.7 ppn 

or=40-80 cpm 
6 
- 

6 

- 

6 
- 

SAA 

PID=.7 ppm 

~r=40-80  cpm 

N/A 

N/A 

DENSE, (2.5Y 5 / 6 )  LIGHT O L I V E  BROWN, CLAYEY S I L T ,  
DRY, T H I N  (5Y, 7/11 LIGHT GRAY CLAYEY S I L T ,  LENSES 

1 16935 
1 16936 

06/07/93 
4 

- 
PID=.7 ppm 

~r=40-80 cpm 

IOTES: 
DRILLED/SAMPLED TO 19.5 FT. NO WATER WAS ENCOUNTERED. B o r i n g  C o n t r a c t o r :  PENNSYLVANIA D R I L L I N G  CO 
BACKGROUND: MT = .7 PPM BETA/GAMMA = 40 - 80 CPM D r i  LLer: M I K E  BENTLEY 

SAA = Same as A b o v e  
P I D  = P h o t o i o n j r a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

G- 18-4 



FEMP-OU02-4 DRAFT 
* February 18, 1994 Page 02/01/94 18:37 

ENGINEER/GEOLOGIST: A COMO D e p t h  D a t e / T i m e  DATE COMPLETE: 07-JUN-93 

10.0 

10.5 

116935 
1 16936 
116937 1 5  

06/07/93 
13:05 

10.5 

11.0 

1 16938 
1 16939 
116940 6 

06/07/93 
13:15 

PROJECT NUMBER: 20.03.05 

BORING NUMBER: 11031 I COORDINATES: NORTH 477278.12 EAST 1380175.03 IDATE:07-JUN-93 

I PROJECT NAME: CRU2 R I  PHASE I 1  F I E L D  IN\iESTIGATION 

GROUND ELEVATION: 573.8 I GUL: D e p t h  D a t e / T i m e  IOATE STARTED: 07-JUN-93 

- 
S 

U Y  
S M  
C B  s o  

L 

~ 

T 
S 
F 

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

REMARKS 

O E  

i DENSE, (2.51, 5 / 6 1  LIGHT O L I V E  BROUN, S I L T ,  DRY 

ML 

- 

ML 

PID=0.7 ppn 

~r=40-80 cpn 

PID=.7 ppn 

~r=40-80 cpn 

N/A 

N /A 

SAA 

6 
ML N/A PID=.7 ppn 

~r=40-80 cpn 

1 16938 
1 16939 

06/07/93 
11.0 116940 8 

11.5 13:15 

PID=0.7 ppn 

~r=40-80 cpn 

ML 

MEDIUM DENSE, (2.5Y 5 / 6 1  LIGHT OLIVE BROUN AND 
(lOYR, 3/21 VERY DARK GRAYISH BROUN, CLAYEY S I L T ,  

ML 

- 

ML 

- 

ML 

PID=0.7 ppn 

~r=40-80 cpn 
~~ 

N/A 
116942 

06/07/93 

116941 
1 16943 

06/07/93 

PID=0.7 ppn 

~r=40-80 cpn 

MEDIUM DENSE, (2.5Y 6/4) LIGHT YELLOUISH BROUN, 
S I L T ,  DRY I N/A PID=0.7 ppn 

~r=40-80 cpn 

116941 I I 1169b2 
SAA 

6 
P I 0 = 0 . 7  ppn 

~ w o - 8 0  cpn 

ML N/A 

MEDIUM DENSE, (2.5Y 6/41 LIGHT YELLOUISH BROUN, 
CLAYEY S I L T ,  DRY 

ML 

- 
N /A PID=0.7 ppn 

~ w o - 8 0  cpn 
6 

NOTES: 
ORILLED/SAHPLED TO 19.5 FT. NO WATER UAS ENCOUNTERED. B o r i n g  C o n t r a c t o r :  PENNSYLVANIA D R I L L I N G  CO 
BACKGROUND: MT = .7 PPM BETA/GAMMA = 40 - 80 CPM D r i l l e r :  MIKE BENTLEY 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

G- 18-5 



FEMP-OU02-4 DRAFT 

1 I .  i.5?&7;5** ”. - February 18, 1994 Page 

I’PROiECT--NAME: %CRU2 R I  PHASE I 1  F I E L D  INVESTIGATION 
0 .  02/01/94 18:37 

PROJECT NUMBER: 20.03.05 .. . ’ 

ENGINEER/GEOLOGIST: A COMO 

BORING NUMBER: 11031 I COORDINATES: NORTH 477278.12 EAST 1380175.03 IDATE:07-JUN-93 

D e p t h  D a t e / T  ime DATE CCUPLETE: 07-JUN-93 

GROUND ELEVATION: 573.8 I GUL: ’Depth  D a t e / T  ime IDATE STARTED: 0 7 - J U N - 9 3  

S 
U Y  
S H  
C B  s o  

L 

~ 

T 
S 
F 

1 R  

~ A C N  
4 H O C  
S P V H  

I E R S  
I Y  

? 

1 1  

3 

1 0  

l3 

? 

17 

17 

B 

S E I  

L E E  

6 

6 

6 

6 

6 

6 

6 

6 

6 

1 16947 
1 16948 

06/ 07/93 

14.0 

14.5 

~ 

1 16944 
1 16945 
116946 

06/07/93 
13:35 

1 16950 
116951 

06/07/93 

116950 
1 1 6 9 5 2  
116951 

06/07/93 
13:55 

HL 

CL 

CL 

CL 

CL 

1 1 6 9 5 4  
1 1 6 9 5 5  

06/07/93 

N/A 

4.5 

4.0 

4.5 

4.5 

14.5 

15.0 

SAA 

1 16944 
1 16945 
116946 

06/07/93 
13:35 

HARD, (5Y, 5 / 1 1  GRAY AND (2.51, 5/31 LIGHT O L I V E  
BROUN, S I L T Y  CLAY, LOU PLASTICITY,  FEU SHALL GRAVEL, 
IRON STAINING, DRY 

16.0 

16.5 

SAA 

1 16947 
1 16948 
116949 

06/07/93 
13:45 

HARD, (5Y. 5 / 1 1  GRAY, S I L T Y  CLAY WITH SOME (5Y, 5 / 2 1  
O L I V E  GRAY, S I L T Y  CLAY, LOU PLASTICITY,  SMALL 
GRAVEL, IRON STAINING, DRY 

CL 

SAA 

2.0 

VERY STIFF ( 5 ~ .  5 / 2 1  OLIVE GRAY, SILTY CLAY UITH 
SOHE (5Y, 2.5Y, 5 / 6 1  LIGHT O L I V E  BROUN, S I L T Y  CLAY, 
LOU PLASTICITY,  FEU VERY SHALL GRAVEL, DRY 

SAA 

HARD, (5Y, 5 / 1 1  GRAY AND (2.5Y, 5 / 4 1  L IGHT O L I V E  
BROWN, S I L T Y  CLAY, LOU PLASTICITY, GRAVEL, DRY 

HARD, (5Y, 5 / 1 1  GRAY AND (5Y, 5 / 4 1  LIGHT O L I V E  
BROUN, S I L T Y  CLAY, LOU PLASTICITY, SMALL PIECES OF 
GRAVEL, DRY 

II: 
4.0 

REMARKS 

PID=0.7 ppm 

ar=40-80 cpn 

PID=0.7 ppn 

ar=40-80 cpn 

PID=0.7 ppm 

or=40-80 cpm 

PID=0.7 ppn 

~r=4.5 cpn 

PID=0.7 ppn 

~r=40-80 cpn 

PID=0.7  ppn 

ar=40-80- ~ p m  

PID=0.7 ppn 

ar=40-80 cpm 

PID=0.7 ppn 

ar=40-80 cpn 

PID=0.7  ppn 

ar=40-80 cpn 

YOTES: 
DRILLED/SAHPLED TO 19.5 FT. NO WATER WAS ENCOUNTERED. B o r i n g  C o n t r a c t o r :  PENNSYLVANIA D R I L L I N G  CO 
BACKGROUND: HT = -7 PPU BETA/GAMM = 40 - 80 CPH D r i l l e r :  H I K E  BENTLEY 

SAA = Same as A b o v e  
P I D  = P h o t o i o n j z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

G- 18-6 



BORING NUMBER: 11031 

GROUND ELEVATION: 573.8 I GUL: D e p t h  D a t e / T  ime IDATE STARTED: 07-JUN-93 1 
COORDINATES: NORTH 477278.12 EAST 1380175.03 l,DATE:07-JUN-93 

ENGINEER/GEOLOGIST: A COMO D e p t h  D a t e / T  ime DATE COMPLETE: 07-JUN-93 

1 16954 
116955 

06/07/93 

D S  
E 
P 
T 
H 

116954 
116955 

19.5 
06/07/93 

0o:oo 

A D 1  
M A 1  
P T M  
L E E  
E 

B R  
L S E I  
D A C N  
U M O C  
S P V H  

D E R S  
M Y  

11 

2 4  

N/A 

S 
U Y  
S M  
C B  
s o  

L 

SAA 

L E E  

6 

6 

N/A 

CL 

SAA 

4.0 1 BOTTOM OF BORING 19.5 FEET 

PID=0.7 pp" 

m=40-80 cpn 

OTES: 
DRILLED/SAMPLED TO 19.5 FT. NO UATER VAS ENCOUNTERED. 
BACKGROUND: MT .= .7 PPM BETA/GAMMA = 40 - 80 CPM 

, N/A 

B o r i n g  C o n t r a c t o r :  PENNSYLVANIA D R I L L I N G  CO 
D r i l l e r :  MIKE BENTLEY 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

G- 18-7 



' 

PROJECT NUMBER: 602 3.7 SRO~OC~~'NAME: CRUZ P ~ S E  I FIELD INVESTIGATION 

BORING NUMBER: 1723 COORDINATES: NORTH 477243.17 EAST 1379955.88 DATE:ll-JUL-91 

GROUND ELEVATION: 588.8 GUL: D e p t h  Da te /T ime  DATE STARTED: 11 - JUL-91 
ENGINEER/GEOLOGIST: J. LEAR D e p t h  Da te /T ime  DATE COMPLETE: 12-JUL-91 

- 
0671 71 

07/11/91 
10:40 

0671 72 
07/11/91 

13:30 
- 

0671 73 
'07/11/91 

13:35 

07/11/91 
13:40 

0671 75 t 07/ 13:45 1 1 /91 

B 
L S  
O A  
U M  
S P  

L 
O E  
N 

1 
5 
5 

- 

8 
14 
15 

10 
11 
12 

- 

8 
10 
11 

11 
32 
15 

15 
15 
16 

- 

- 

16 
16 
13 

14 
18 
22 

- 

ill 
12 
15 

10 

F 

R '  
E 1  
C N  
o c  
V H  
E E  
R S  
Y 

18 

I 

LOOSE, BLACK (2.5Y, 2/) SILT, SOME SAND TRACE ML 
GRAVEL, SL. MOIST. 

N I A  

N/A 

'IA 

PID=O 
cr=.O-lggmPpn 

PID=O 
a=80- 1 Rppn 

PID=o 
a ~ o - l F p p n  

PID=O pm 
a=80-190 ppn 

PID=O 
a=80- 1 K"ppm 

~r=o cpn 

~r=o cpm 

~r=o cpm 

Br=o cpm 

m=o cpn 

I 

18 
LOOSE, BLACK (2.51, 2/) SILT, SOME SAND TRACE ML 
GRAVEL, SL. MOIST, MED DENSE, TRACE CLAY. 

MED DENSE, BLACK, (2.5r, 21) SILT, TRACE SAND TRACE 
GRAVEL SL. MOIST. I ML 

~ 

18 

18 

~~ 

MED DENSE, BLACK, (2.5Y, 2/) SILT, TRACE SAND TRACE ML 
GRAVEL SL. MOIST. 

MED DENSE, BLACK, (2.5~, 21) SILT, TRACE SAND TRACE ML 
GRAVEL SL. MOIST, DENSE. CL 

N/A 

N/A 

. 

N/A 

N/A 

PID=O 
a=80- 1 Fppn  

PID=O 
040- 1 r -  

a 4 0 - 1 r p p n  

a=80-lgg.p, 

. ~ r=o  cpm 

Br=o cpm 

m=o cpm 

Br=o cpn 

PID=O 

PID=O 
14 

MED DENSE, BLACK (2.5Y, 2/) SILT, TRACE SAND, TRACE ML 
GRAVEL, SL. MOIST, DENSE. 

18 
MED DENSE, BLACK (2.5Y, 2/) SILT, TRACE SAND, TRACE ML 
GRAVEL, SL. MOIST, LOOSE, NO COBBLES. 

0 

e 

I GILLING METHODAUGER 

S 
A D T  
M A 1  
P T M  
L E E  
E 

S 
U Y  
S H  
C B  
s o  

L 

D 
E 
P 
T 
H 

1.5 

N/A 067164 
07/11/91 

09:45 

LOOSE, BLACK (2.5Y, 2/) SILT, SOME SAND TRACE 
GRAVEL, SL. MOIST, WED DENSE. I I ML 

N/A 1.5 

3.0 

3.0 

4.5 

067165 
07/11/91 

09:50 

0671 66 
07/11/91 

09:55 

067167 
07/11/91 

1o:oo 

10 
10 
10 

4.5 

6.0 

6.0 

.7.5 

7.5 

9.0 

MED DENSE, BLACK, (2.5Y, 2/) SILT, TRACE SAND TRACE ML 
GRAVEL SL. MOIST. I 067168 

07/11/91 
10:25 

0671 69 
07/ 1 1 /91 

10:30 

0671 70 
07/11/91 

10:35 

9.0 

10.5 

10.5 

12.0 

MED DENSE, BLACK ( 2 . 9 ,  2/) SILT, TRACE SAND, TRACE ML 
GRAVEL, SL. MOIST. I I 

12.0 

13.5 

13.5 

15.0 

RED DENSE, BLACK (2.5Y. 2/) SILT, TRACE SAND, TRACE ML 
GRAVEL, SL. MOIST, TRACE COBBLES. I .  ~r=o  cpn 

Br=o cpm 

15.0 

16.5 

MED DENSE, BLACK (2.5Y, 2/) SILT, TRACE SAND, TRACE 
GRAVEL, SL. MOIST, DENSE, TRACE COBBLES. I 

16.5 

18.0 

18.0 

19.5 

0671 76 
07/11/91 

14:40 

MED DENSE, BLACK (2.5Y. 2/) SILT, TRACE SAND, TRACE ML 
GRAVEL, SL. MOIST, LOOSE, NO COBBLES. I 

NOTES: 
SAA = Same as Above 
P ID  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

G- 18-8 



PROJECT NUMBER: 602 3.7 

BORING NUMBER: 1723 

PROJECT NAME: CRU2 PHASE I F I E L D  INVESTIGATION 

COORDINATES: NORTH 477243.17 EAST 1379955.88  I D A T E : l l - J U L - 9 1  

L E E  

GROUND ELEVATION: 588.8 

ENGINEER/GEOLOGIST: J. LEAR 

067177 
07/11/91 

GUL: D e p t h  D a t e / T i m e  DATE STARTED: 1 1 - J U L - 9 1  

D e p t h  D a t e / T i m e  DATE COMPLETE: 1 2 - J U L - 9 1  

0671 78 
07/11/91 

22.5 *lS0 I 1 4 5 0  

N/A 

CL 

N/A 

07/11 /91 

0671 81 
07/12/91 

N/A PID=O pn 
a=80-190 ppm 

a=80- 1 grppm 

a=80 - 1 grppn 

Br=o cpn 

Br=o cpn 

Br=o cpn 

2.5 PID=O 

N/A PID=O 

0671 82 
07/12/91 

27.5 26-o I 10:05 

0671 83 
07/12/91 

0671 84 
07/12/91 

30.5 29.0 I 10:15 
I 
IOTES: 

B I R  I 

MED DENSE, BLACK (2.51, 2/) S I L T ,  TRACE SAND, TRACE 
GRAVEL, SL. MOIST, LOOSE, NO COBBLES. 

3 
LOOSE BLACK (2.5Y, 2/) S I L T ,  SOME SAND TRACE GRAVEL 
MOIST, LOOSE YELLOUISH BROW (1OYR. 4/61 S I L T Y  CLAY, 

3 TRACE SAND, LOU PLASTICITY, MOIST. 

4 M. DENSE, YELLOUISH BROWN, (lOYR, 4/61 S I L T Y  CLAY, 
6 18 TRACE SAND, LOU PLASTICITY, MOIST, M. DENSE, BLACK 
9 (2.5Y, 2/) S I L T  TRACE SAND, TRACE GRAVEL, V. MOIST. 

1; lo I NO RECOVERY 

15 I I 
HARD, DARK YELLOWISH BROWN, (lOYR, 4/61 S I L T Y  CLAY, 
SOME SAND, LOU PLAST., MOIST. 

7 

Io 1 NO RECOVERY 

11 

HARD, DARK YELLOWISH BROWN, (lOYR, 4/6) SANDY CLAY, 
TRACE GRAVEL, WED PLAST., MOIST. 

16 

Br=o cpm 

Br=O cpm 

CL N/A PID=O 
ML I 1 U=80-lggn'ppn Br=o cpn 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

G- 18-9 



FEMP-OU02-4 DRAFT "4:' SIt 

BORING NUMBER: 1724 

GROUND ELEVATION: 586.8 

ENGINEER/GEOLOGIST: J. LEAR 

s -' 
COORDINATES: NORTH 477239.70 EAST 1379830.96 DATE:12-JUL-91 

GUL: D e p t h  Da te /T  ime DATE STARTED: 12-JUL-91 

D e p t h  D a t e / T i m e  DATE COMPLETE: 16 -JUL-91  

.' , 
<. . 

D S  B R  
E A D T L S E I  
P H A I O A C N  
T P T H U H O C  
H L E E S P V H  

E L E E  
O E R S  
N Y  

LOOSE, BLACK (2.51, 2/) S ILT,  TRACE SAND TRACE 067190 2 
07/13/91 4 18 GRAVEL, DRY. 

1.5 14:30 6 

3.0 14:35 9 

4.5 14:40 7 

6.0 14:45 13 

LOOSE, BLACK (2.5Y, 2/) SILT,  TRACE SAND TRACE 1.5 067191 6 
07/13/91 6 18 GRAVEL, DRY HED DENSE. 

HED. DENSE, BLACK, TO VERY DARK GRAY, (2.51, 2/) TO 3.0 067192 9 
07/13/91 7 18 10YR. 3/1) S W E  SAND, SOME GRAVEL, DRY. 

HED. DENSE, BLACK, (2.5Y, 2/) S ILT,  TRACE SAND, 4.5 067193 15 
07/13/91 15  18 TRACE GRAVEL DRY. 

February 18, 1994 
Page 1 

S 
U Y  T REMARKS 
S H  S 
C B  F 
s o  

L 

HL N/A PID=O 
a=80- 1 r p p n  

a=80- l rppn  

Br=o cpn 

Br=o cpm 

Br=o cpn 

r r=o  cpm 

HL N/A PID=O 

HL N/A P I D 4  
a==0-1sBnlppn 

ML N/A PID=O 
a=80 - 1 grpp 

,L;&l - "2 t 
I PROZCT NAME: CRU2 PHASE I FIELD INVESTIGATION 

02/01/94 18:37 

I PROJECT NUMBER: 602 3.7 * 

10 
8 
10 

7 
8 
8 

- 

6 
6 
6 

8 
5 
3 

- 

7 
4 
4 

3 
3 
3 

- 

2 
4 
4 

3 
- 

~; 

16 
LOOSE, BLACK, (2.5Y, 2/) SILT,  TRACE SAND, TRACE HL 
GRAVEL, DRY. . 

18 
LOOSE, BLACK, (2.5Y, 2/) S ILT,  TRACE SAND, TRACE ML 
GRAVEL, DRY. 

6.0 I 7.5 

0671 94 
07/13/91 

15:20 

14 
14 
13 . 

MED. DENSE, BLACK, (2.5Y, 2/) S ILT,  TRACE SAND, 
TRACE GRAVEL DRY. 

l8 I N/A PID=O ppn 
a=80-100 ppm cr=o cpn 

N/A PID=O 
a=80 - 1 r p p m  Br=o cpm 

0671 95 
07/13/91 

15:25 
I ML 

I HED. DENSE, BLACK, (2.5Y, 2/) SILT,  TRACE SAND, 
18 TRACE GRAVEL DRY. 

7.5 

9.0 

9.0 

10.5 

10.5 

12.0 

14.5 

16.0 

16.0 

17.5 

17.5 

19.0 

19.0 

20.5 

20.5 

N/A PID=O 
a=80 - 1 r p p m  
B G O  cpm 

PID=O 
a=80 - 1 r p p n  Br=o cpn 

MED. DENSE, BLACK, (2.5Y, 2/) SILT, TRACE SAND, 
TRACE GRAVEL DRY. 

067196 
07/13/91 

15:30 

0671 97 
07/13/91 

15:35 I HL 

HED. DENSE, BLACK, (2.51, 2/) SILT,  TRACE SAND 8 
GRAVEL, TRACE BROUN (10YR. 5 / 3 1  CLAYEY SILT.  

N/A PID=O 
a=80- 1 grppm 
Br=o cpm 

067200 
07/14/91 

09:35 
I 

06720 1 
07/14/91 

09:40 

LOOSE, BLACK, (2.5Y, 2/) SILT, TRACE SAND, TRACE 
GRAVEL, DRY. 

LOOSE, BLACK, (2.5Y, 2/) S ILT,  TRACE SAND, TRACE 
GRAVEL, DRY. 

l8 I 067202 
07/14/91 

09:45 Br=o cpm 

067203 
07/14/91 

09:50 

LOOSE, BLACK, (2.5Y, 2/) S ILT,  TRACE SAND, TRACE 
GRAVEL, DRY. 

N/A PID=O 1 a=80-lgrppm Br=o cpm 

067204 
07/15/91 

09:15 I 22.0 

NOTES: r SAA = Same as Above  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

G-18- 10 



FEMP-OU02-4 DRAFT 

P a g e  2 , February 18, 1994 
02/01/94 18:37 . b  

PROJECT NUMBER: 602 3.7 F I E L D  INVESTIGATION 

BORING .NUMBER : 1724 

GROUND ELEVATION: 586.8 

COORDINATES: NORTH 477239.70 EAST 1379830.96 DATE:12-JUL-91 

GUL: D e p t h  D a t e / T i m e  DATE STARTED: 12-JUL-91 

1 - 
ENGINEERIGEOLOGIST: J. LEAR D e p t h  D a t  e /T  i me 

PID=O I ML I N/A 1 a=80-lgpfnppn 23.5 I 067206 13 I l 8  1 LOOSE, BLACK, (2 .51 ,  2/) S I L T ,  SOME SAND TRACE 
07/15/91 4 GRAVEL, DRY. 

25.0 09~25 3 Br=o cpn 

DATE COnPLETE: 16-JUL-91 

N/A PID=O 1 ML 1 1 a=OO-lrppn 25.0 067207 5 MEDIUM DENSE, (2.5Y, 2/) SILT,  TRACE SAND TRACE 
07/15/91 4 GRAVEL, DRY. 

26.5 I 09~30 17 1'' I Br=o cpn 

D S  B R  
E A D T L S E I  
P M A I O A C N  
T P T M U M O C  
H L E E S P V H  

E L E E  
O E R S  
N Y  

22.0 067205 4 LOOSE, BLACK, (2.5Y, 2/) S I L T ,  SOME SAND TRACE 
07/15/91 4 18 GRAVEL, DRY. 

23.5 09:20 4 

PID=O 1 ML 1 'IA I a=80-lrppn 26.5 067208 6 MEDIUM DENSE, (2.5Y, 2/) S I L T ,  TRACE SAND TRACE 
07/15/91 3 GRAVEL, DRY. 

28.0 1 1O:OO 12 1 0r=o cpn 

S 
U Y  T REMARKS 
S M  S 
C B  F 
s o  

L 

ML PID=O 

Br=o cpn 

28.0 
29.5 

MEDIUM DENSE, (2.5Y, 21) S I L T ,  TRACE SAND TRACE N/A PID=O pn 1 ML I 1 a=8O-lgO ppn 
29.5 067210 3 

07/15/91 4 GRAVEL, DRY. 
31.0 1 10:io 14 1 Br=o cpn 

067209 5 MEDIUM DENSE, (2.5Y, 2/) S I L T ,  TRACE SAND TRACE ML N/A PID=O 
07/15/91 2 18 GRAVEL, DRY. a=80- 1 gs"ppn 
10:05 2 or=o cpn 

31.0 

32.5 
N/A PIO=O I ML 1 1 ~r-80-lgg(nppn 32.5 067212 10 MEDIUM DENSE, (2.5Y, 2/) S I L T ,  TRACE SAND TRACE 

07/15/91 10 GRAVEL, DRY TRACE ORGANICS, SL. MOIST. 
34.0 I 10:45 111 116 I Br=o cpn 

067211 2 MEDIUM DENSE, (2.5Y, 2/) S I L T ,  TRACE SAND TRACE ML N/A PID=O 
07/15/91 2 16 GRAVEL, DRY TRACE ORGANICS, SL. MOIST. a=80- 1 r p p n  

10:15 5 Br=o cpn 

34.0 

35.5 
35.5 067214 4 LOOSE, BLACK (2.5Y, 2/) S I L T ,  ALTERNATING U I T H  N/A PID=O 

07/15/91 4 BROUN, (10YR. 5/3) CLAYEY S I L T ,  TRACE SAND & GRAVEL, 1' ML 1 I a=80-lrppn 
37.0 1 10:55 13 1'4 I SL. MOIST. Br=o cpn 

067213 6 MEDIUM DENSE (2.5Y, 2/) S I L T ,  TRACE SAND TRACE ML N/A PID=O ppn 
07/15/91 6 16 GRAVEL, DRY ;RACE ORGANICS, SL. MOIST. a=80-100 ppn 
10:50 7 0r=o CP 

37.0 

38.5 

067215 2 NO RECOVERY 'IA N/A a=8O-lrppm PID=O 
07/15/91 2 0 

11:OO 3 Br=o CP 

UOTES: 

38.5 

40.0 

41.5 

40.0 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

067216 7 NO RECOVERY N/A N/A PID=O 
07/16/91 10 0 a=80 - 1 r p p m  

07/16/91 5 10 TRACE GRAVEL, MED PLAST. MOIST. a=80- lrppn 

09:OO 8 Br=o cpn 

09:05 8 Br=o CP 

067217 5 FIRM, DARK YELLOUISH BROUN, (lOYR, 4/6) SANDY CLAY CL .75 PID=O 

G-18-11 



FEMP-OU02-4 DRAFT 

BORING NUMBER: 1724 

GROUND ELEVATION: 586.8 

ENGINEER/GEOLOGIST: J. LEAR 

February 18, 1994 Page 
02/01/94 10:37 

PROJECT NUMBER: 602 3.7 ELD INVESTIGATION 

COORDINATES: NORTH 477239.70 EAST 1379030.96 DATE:l2-JUL-91 

GUL: D e p t h  Date /T im& DATE STARTED: 12-JUL-91 

D e o t h  D a t e / T i m e  DATE COIIPLETE: 16 -JUL-91  

T 
S 
F 

.75 

DRILL ING METHOD: AUGER 

REMARKS 

PID=O 
a==o-1Bs”ppn 
w=o cpn 

41.5 

43.0 

43.0 

44.5 

- 

- 

067218 9 FIRM, DARK YELLOUISH BROWN, (10YR. 4/61 SANDY CLAY 
D7/16/91 13 14 TRACE GRAVEL, MED PLAST. HOIST. 

09: lO 13 

067219 12 NO RECOVERY 

09:15 13 
07/16 /91  10 0 

S 
U Y  
S M  
C B  
s o  

L 

CL 

#/A 

IOTES: 
SAA = Same as Above  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

G-18- 12 



a 

e 

PROJECT NUMBER: 602 3.7 

BORING NUMBER: 1726 

GROUND ELEVATION: 591.2 

ENGINEER/GEOLOGIST: J. LEAR 

PROJECT $AME-: CRU2 PHASE '1 F I E L D  INVESTIGATION 

COORDINATES: NORTH 477317.49 EAST 1380039.59 DATE:29-JUN-91 

GUL: D e p t h  D a  t e / T  i me DATE STARTED: 29-JUN-91 

D e p t h  D a t e / T  ime DATE COMPLETE: 0 2 - J U L - 9 1  

I D R I L L I N G  METHOD: AUGER 

D S  
E 
P 
T 
H 

1.5 

B R  S 
A D T L S E I  U Y  T REMARKS 
M A I O A C N  S M  S 

C B  F s o  P T M U M O C  
L E E S P V H .  
E L E E  L 

O E R S  
N Y  

067143 1 MEDIUM DENSE, BLACK (2.5Y. 2/) S I L T ,  SOME SAND, WL N/A PI;I?lt;s",, 
15:30 11 ~ r = o  cpn 

06/29/91 4 18 TRACE GRAVEL, DRY. 

1.5 

3.0 

4.5 

3.0 

PID=O I ML I N/A I a = 6 0 - l r p p n  
4.5 067146 11 MEDIUM DENSE, BLACK (2.5Y, 2/) S I L T ,  SOME SAND, 

TRACE GRAVEL, DRY. or=o cpn 
06/29/91 11 1 6.0 1 15:45 111 118 I 

ML ' N/A :::i?lTm 067144 10 MEDIUM DENSE, BLACK (2.5Y, 2/) S I L T ,  SOME SAND, 
06/29/91 11 18 TRACE GRAVEL, DRY. 

06/29/91 7 18 TRACE GRAVEL, DRY. a=60- 1 r p p m  

15:35 11 ~ r = o  cpn 

15:40 7 ~ r = o  cpn 

067145 7 MEDIUM DENSE, BLACK (2.5Y, 2/) S ILT,  SOME SAND, ML N/A PID=O 

6.0 

7.5 

7 5  067148 7 MEDIUM DENSE, BLACK (2.5Y. 2/) S I L T ,  SOME SAND, I ML 1 N/A 1 PID=O pgm 
07/01/91 7 TRACE GRAVEL, DRY, SOME GRAVEL. 0=60-11 ppn I 9:o I 08:50 I7 /Is I ar=o cpn 

067147 11 MEDIUM DENSE BLACK (2.5Y, 2/) S I L T ,  SOME SAND, ML N/A PID=O ppn 
07/01/91 13 18 TRACE GRAVEL: DRY, SOME GRAVEL. ~ 6 0 - 1 1 0  ppn 

08:45 13 or=o cpn 

9.0 

.10.5 

10.5 0 6 7 1 5 0  6 MEDIUM DENSE, BLACK (2.5Y, 2/) S I L T ,  SOME SAND, I ML I N/A I PID=O pgn 
07/01/91 6 TRACE GRAVEL, DRY, SOME GRAVEL. . ~ 6 0 - 1 1  ppn 1 12.0 1 09:OO 110 I ~ r = o  cpn 

067149 4 MEDfUM DENSE BLACK (2.5Y, 2/) S I L T ,  SOME SAND, WL N/A PID=O 
07/01/91 5 18 TRACE GRAVEL: DRY, SOME GRAVEL. -60- 1 r p p n  

08:55 9 1x30 cpn 

12.0 

13.5 

N/A PID=O 1 ML 1 1 a=60-lVppn 
13.5 067152 10 MEDIUM DENSE, BLACK (2.5Y, 2/) S I L T ,  SOME SAND, 

07/01/91 10 TRACE GRAVEL, DRY, SOME GRAVEL. I 15.0 1 0 9 : l O  110 1'' 1 ~ r = o  cpm 

1 I 

067151 20 MEDIUM DENSE BLACK (2.5Y, 2/) SILT,  SOME SAND, 
07/01/91 25 18 TRACE GRAVEL: DRY, SOME GRAVEL. 

09:05 15 ~ r = o  C D ~  

15.0 

16.5 

16.5 067154 2 MEDIUM DENSE, BLACK (2.5Y, 2/) S I L T ,  SOME SAND, 1 ML 1 N/A 1 PIO=O p&" 
07/01/91 3 TRACE GRAVEL, DRY, SOME GRAVEL, MOIST. ~=60-11 ppm 1 18.0 1 09:35 I3 /18 I ~ r = o  cpn 

067153 5 MEDIUM DENSE, BLACK (2.5Y, 2/) S I L T ,  SOME SAND, 
07/01/91 5 18 TRACE GRAVEL, DRY, SOME GRAVEL. 

09:30 5 ~ r = o  cpn 

18.0 

19.5 

NOTES: 

067155 10 MEDIUM DENSE, BLACK (2.5Y, 2/) S I L T ,  SOME SAND, CL 1.5 
07/01/91 8 18 TRACE GRAVEL, DRY SOME GRAVEL, MOIST, VET, FIRM 

09:40 15 YELLOWISH BROUN ({OYR, 5 / 8 1  S I L T Y  CLAY, TRACE ~ r = o  cpn 
ORGANICS, LOU PLASTICITY,  MOIST. 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  O e t e c t o r  
N/A = N o t  A p p l i c a b l e  

G- 18- 13 . .  . .  
.a. 
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e -: PEMP-OU02-4 DRAFT 

GROUND ELEVATION: 591 .2 

ENGINEER/GEOLOGIST: J. LEAR 

, u February 18, 1994 Page 
. 4  02/01/94 18:37 

I PROJECT NUMBER: 602 3.7 RUZ’PHASE I FIELD INVESTIGATION 

GUL: D e p t h  Da te /T  ime DATE STARTED: 29-JUN-91 

D e p t h  D a t e / T i m e  ‘ DATE CCMPLETE: 02-JUL-91 

I 

BORING NUMBER: 1726 I COORDINATES: NORTH 477317.44 EAST 1380039.59 IDATE:29-JUN-91 

S 
U Y  
S M  
C B  s o  

T 
S 
F 

NOTES: 

I L /  

MEDIUM DENSE, BLACK (2.51, 2/) SILT,  SOME SAND, 
TRACE GRAVEL, DRY SOME GRAVEL, MOIST, UET, FIRM 
YELLOWISH BROWN ({OYR, 5/81 SILTY CLAY, TRACE 
ORGANICS, LOU PLASTICITY, HOIST. I cL I 2-o 

SAA = Same as Above  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

Br=o cpn 

G- 18-14 



FEMP-OU02-4 DRAFT 5 . .  e. February 18, 1994 Page 02/01/94 18:37 

PROJECT NUMBER: 602.3.16 IN~ES'TIGATION 

GROUND ELEVATION: 576.5 

ENGINEER/GEOLOGIST: G. MARSHALL 

~~ 

BORING NUMBER: 1820 1 COORDINATES: NORTH 477414.33 EAST 1379888.20 IDATE:16-OCT-91 

GUL: D e p t h  D a t e / T i m e  DATE STARTED: 16-OCT-91 

D e p t h  D a t e / T  ime DATE COMPLETE: 16-OCT-91 

067504 

16: lO 
10/16/91 

D R I L L I N G  METH00: AUGER 

15 BLACK (2.5YR/O) S I L T ,  SOME SAND, SOME GRAVEL, DRY. H L  N/A PID=O ppn 

29 W = 5 K O  cpm 
25 18 G o  

A S D T 1: S 1: 11 

H A I O A C N  
P T H U M O C  

9.5 

12.0 

E 

067506 13 LIGHT YELLOUISH BRN. (2.5Y 6/41 S I L T Y  CLAY TRACE OF CL 2.5 

16:30 19 
10/16/91 18 14 SAND LOU PLASTICITY, MOIST, V. STIFF.  

S 
U Y  
S M  
C B  
s o  

L 

T 
S 
F 

REMARKS 

1.5 I 067503 115 118 I BLACK (2.5YR/O) SILT,  SOME SAND, SOME GRAVEL, DRY, 

3.0 16:OO 23 

PID=O ppn 
10/16/91 18 TRACES OF BRICK. 

- 
3.0 

4.5 

6.0 1 0 6 7 5 0 5  115 117 I BLACK (2.5YR/O) S I L T ,  SOME SAND, SOME GRAVEL, DRY, 

7.5 16:20 9 

N/A PID=O ppm 1 HL 1 1 !;:5KO cpn 
10/16/91 14 TRACE OF BRICK. 

I I I I I I I 

IOTES: 
SAA = Same as A b o v e  

N/A = N o t  A p p l i c a b l e  
' P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  

G- 1 8- 1 5 



FEMP-OU02-4 DRAFT 
February 18. 1994 Page 5 

02/01/94 18:37 I 
PROJECT NUMBER: 602 3.7 2 PHASE I FIELD INVESTIGATION 

GROUND ELEVATION: 590.2 

ENGINEER/GEOLOGIST: KEN MARION 

~~ ~ 

BORING NUMBER: 1846 

GUL: D e p t h  D a t e / T i m e  DATE STARTED: 22-FEB-92 

D e p t h  D e t e / T i m e  DATE COMPLETE: 22-FEE-92 

I COORDINATES: NORTH 477221.45  EAST 1379953.49 IDATE:22-FEB-92 

D S  B R  
E A D T L S E I  
P M A I O A C N  
T P T M U M O C  
H L E E S P V H  

E L E E  
O E R S  
N Y  

067701 2 LOOSE BLACK (2.5Y, 2/01 S I L T  (FLY/ASHJ U I T H  SLAG ' 
02/22/92 4 16 FRAGMENTS (THE SLAGE FRAGMENTS RANGE FROn S I L T  AND 

1.5 10:50 5 SAND TO TRACE AMOUNTS OF GRAVEL). SLIGHTLY WOIST 

S 
U Y  T REMARKS 
S M  S 
C B  F s o  

L 

ML N/A PID=O ppn 
cr=D 
sr=zRm 

067702 5 
02/22/92 7 ::: 1 io:58 17 

7 3 - 0  4.5 1Dz9w: 11: lO 170 9 

I 

UEDIUM DENSE BLACK (2.5Y. 2/0) S I L T  (FLY/ASH) U I T H  ML N/A PID=O ppn 
SLAG FRAGMENTS (THE SLAG FRAGMENTS RANGE FROM S I L T  a=O 
AND SAND TO TRACE AMOUNTS OF GRAVEL), DRY s r = 2 K p n  

UEDIUU DENSE BLACK (2.5Y, 2/01 S I L T  (FLY/ASH) U I T H  
SLAG FRAGMENTS (THE SLAG FRAGMENTS RANGE FROM S I L T  
AND SAND TO TRACE AMOUNTS OF GRAVEL), DRY 

13 

18 

MEDIUM DENSE BLACK (2.5Y, 2/01 S I L T  (FLY/ASH) U I T H  ML N/A PID=O ppm 
SLAG FRAGMENTS (THE SLAG FRAGMENTS RANGE FROM S I L T  

MEDIUM DENSE BLACK (2.5Y, 2/01 S I L T  (FLY/ASH) U I T H  ML N/A PID=O ppn 
SLAG FRAGMENTS (THE SLAG FRAGMENTS RANGE FROM S I L T  . a=O 

S I Z E  PIECE OF COAL, DRY 

a=O 
AND SAND TO TRACE AMOUNTS OF GRAVEL), DRY 

AND SAND TO TRACE AMOUNTS OF GRAVEL), ONE GRAVEL 

s r = z R p m  

sr=2Rpn 

~~ ~ 

4.5 

6.0 

18 

6.0 

7.5 

MEDIUU DENSE BLACK (2.5Y, 2/0) S I L T  (FLY/ASH) U I T H  ML N/A PID=O ppn 
SLAG FRAGMENTS (THE SLAG FRAGMENTS RANGE FROM S I L T  a=O 
AND SAND TO TRACE AMOUNTS OF GRAVEL), DRY sr=rKp 

-zl--zT 02/22/92 8 

18 

067708 26 
02/22/92 12 

1::; I 14:25 18 

UEDIUU DENSE BLACK (2.5Y, 2/0) S I L T  (FLY/ASH) U I T H  . ML N/A P I D - 0  ppn 
SLAG FRAGUENTS (THE SLAG FRAGMENTS RANGE FROM S I L T  a=O 
AND SAND TO TRACE AMOUNTS OF GRAVEL), DRY s r = 2 R p  

13.5 

15.0 

MEDIUM DENSE BLACK (2.5Y, 2/01 S I L T  (FLY/ASH) U I T H  
SLAG FRAGMENTS (THE SLAG FRAGMENTS RANGE FROM S I L T  I AND SAND TO TRACE AMOUNTS OF GRAVEL), DRY 

067711 10 MEDIUM DENSE BLACK (2.5Y, 2/01 S I L T  (FLY/ASH) U I T H  ML N/A PID=O ppn 

14:45 8 AND SAND TO TRACE AMOUNTS OF GRAVEL), TRACE BRICK 
02/22/92 12 18 SLAG FRAGMENTS (THE SLAG FRAGMENTS RANGE FROn S I L T  

FRAGMENTS, DRY 

TZ7l: 02/22/92 7 

12.0 067710 10 MEDIUM DENSE BLACK (2.5Y, 2/01 S I L T  (FLY/ASH) U I T H  
02/22/92 12 SLAG FRAGMENTS (THE SLAG FRAGMENTS RANGE FROM S I L T  

13.5 I 14:40 117 /ls I AND SAND TO TRACE AMOUNTS OF GRAVEL), DRY 

G-18-16 



FEMP-OU02-4 DRAFT 

r F e b y r y  18, 1994 
Page 1 ). 

I 02/01/94 18:37 

PROJECT NUMBER: 20.03.05 I PROJECT- 

BORING NUMBER: 1979 

GROUND ELEVATION: 588.1 

ENGINEER/GEOLOGIST: B E MUELLER 

COORDINATES: NORTH 477241 -54 EAST 1379893.36 DATE:lO-MAY-93 

GUL: Depth . Date/Time DATE STARTED: 10-MAY-93 

Depth Date/T ime DATE COMPLETE: 11-MAY-93 

1 12092 
112093 

05/10/93 
13:25 

10 

2.5 

3.0 

3.0 

3.5 

7 
05/10/93 

13:25 

05/10/93 
13:25 

8 

. 
6 

SHELBY 

DRILLING METHW: HOLLW STEM AUGER 

N/A N/A 

REMARKS 
D 
E 
P 
T 
H 

.5 

.5 

1 .o 

- 

R 
E I  
C N  
D C  

Y 

6 
MEDIUM DENSE, (2.5YR 10) BLACK FLYASH, DRY PID=O ppn 

8r=70 cpn 13:22 

i DAMP I N/A 
PID=O ppn 

w=70 cpn 

m=70 cpn 

PID=O ppn 1 .o 
1.5 

05/10/93 
13:22 112091 lc 5 1 

I No N/A I 
2.0 

2.5 

MEDIUM DENSE, SAA 

6 
PID=O ppn 

~r=80 cpn 

~r=80 cpm 

PID=O ppn 

I N/A 

PID=O ppn 

w=80 cpn 

m=80 cpn 

~r=80  cpn . 

~r=80 cpn 

PID=O ppn 

PID=O ppn 

PID=O ppn 

I MEDIUM DENSE, SAA 

112094 N/A 
05/10/93. zl: 1 14:OO I 

I SHELBY 

I SHELBY 

PID=O ppn 

m=80 cpn 

m=80 cpn 

PID=O ppn 

5.0 

5.5 

5.5 

6.0 I SHELBY 

112094 N/A 
05/ 10/93 

14:OO 6 r - -  LOOSE, SAA 

IJiA I N/A 

PIO=O ppn 

~ r = 6 0  cpn 

6.0 
05/ 10/93 

14:16 6.5 

Boring Contractor: PENN DRILLING 
Dr i l l e r :  DAN JAMESON, DON ARTHUR 
D r i l l i n g  Equipnent: MOBILE B 80 

SAA = Same as Above 
P ID  = Photoionization Detector 
N/A = Not Applicable 

G- 18-17 



PEMP-OU02-4 DRAFT 
February 18. 1994 Page 

02/01/94 18:37 a 

I PBSJE~T   PA ME %RUZ RI PHASE 1 1  FIELD INVESTIGATION 

ENGINEER/GEOLOGIST: B E MUELLER 

I 

BORING N~MBER: 1979 I COORDINATES: NORTH 477241.54 EAST 1379893.36 IDATE:lO-MAY-93 

D e p t h  D a t e / T i m e  DATE COMPLETE: 11-MAY-93 

GROUND ELEVATION: 588.1 I. GUL: D e p t h  D a t e / T  ime IDATE STARTED: IO- MAY-^ 

B R  
L S E I  
D A C N  
U M O C  
S P V H  

L E E  
D E R S  
N Y  

S 
U Y  
S M  
C B  
s o  

L 

D R I L L I N G  METHOD: HOLLOU STEM AUGER 

1 

05/10/93 
14:16 

SAA 
6 

1 12095 
05/10/93 

2 

x 05/10/93 

SAA N/A 
6 

1 12096 
05/10/93 

4 

N/A 

ZZ 05/10/93 

VERY LOOSE, (2.5YR, 10) BLACK FLYASH, MOIST N/A 
6 

SHELBY N/A 
6 

1 12096 
05/10/93 

N/A 

#/A 

11 2098 
05/l 0/93 

11.0 I 15:15 

SHELBY M/A 
6 

SHELBY N/A 
6 

E-l-z 05/10/93 

6 MEDIUM DENSE, SAA 
6 

05/10/93 
15:15 

N/A 

12.0 /os%% 
12.5 15:27 

I I 

8 MEDIUM DENSE, SAA 
6 

05/ 10/93 
15:27 

N/A 

N/A 

I 

N/A l6 1 SAA, SHELBY I N/A 

I N/A 

12 l6 1 SAA, MEDIUM DENSE 

I N/A 

9 l6 I MEDIUM DENSE, SAA 

I N/A 

11 l6 I MEDIUM DENSE, SAA 

IOTES: 
ABANDONED BORING AS PER PLAN. 
BACKGROUND READINGS: 
PAGE 1-4: MICROTIP=O PPM; BETA/GAMMA=SD CPM, 
PAGE 5: MICROTIP-3 PPM; BETA/GAMMA=50 CPM 

REMARKS 

PID=O ppn I w=60 cpn 

1;; 1 PID=O ppm 

PID=O ppn 

or=70 cpm 

or=70 cpn 

PID=O ppm 

8r=90 cpn N/A I 
PID=O ppm 

N/A I w=80 cpn 

PID=O ppn 

m=80 cpn 

B o r i n g  C o n t r a c t o r :  PENN D R I L L I N G  
D r i l l e r :  DAN JAMESON, DON ARTHUR 
D r i l l i n g  E q u i p m e n t :  MOBILE B 80 

SAA = Same as A b o v e  
P I D  P h o t o i o n i z a t i o n  D e t e c t o r  
N/A N o t  A p p l i c a b l e  
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ENGINEER/GEOLOGIST: B E W E L L E R  

FEMP-OU02-4 DRAFT 
r;i v- . ." - 

February 18, 1994 Page 

D e p t h  D a t e / T i m e  DATE CWPLETE: l l - M A Y - 9 3  

PROJECT NUMBER: 20.03.05 I PROJECT NAME: CRU2 R I  PHASE I 1  F I E L D  INVESTIGAT-ION 

o s  
E 
P 
T 
H 

BORING NUMBER: 1979 I COORDINATES: NORTH 477241.54  EAST 1379893.36 IDATE:lO-MAY-93 

A D T  
M A 1  
P T H  
L E E  
E 

GROUND ELEVATION: 588.1 I GUL: D e p t h  D a t e / T  ime IDATE STARTED: 10-MAY-93 

B R  
L S E I  
O A C N  
U M O C  
I S P V H  
I 
O E R S  
N Y  

7 '  

16 

11 

12 

L E E  

6 

6 

6 

6 

14'0 105%% 
14.5 15:35 

MEDIUM DENSE, SAA 

MEDIUM DENSE, SAA 

z-l-E7 0 5 /  10/93 

N/A N/A PID=O ppn 

w=ao cpn 

~r=ao cpn 

N/A N/A PID=O ppn 

112108 
05/10/93 

SAA 

SAA 

112109 
05/ 10/93 

N/A N/A PID=O ppn 

w = i o o  cpn 

or= ioo  cpn 

N/A -N/A PID=O ppn 

05/10/93 

112111 
05/10/93 

15:48 

SAA 

LOOSE, SAA 

SAA 

05/10/93 
15:48 

N/A N/A PID=O ppm 

m = i o o  ,cpn 

w = i o o  cpn 

w = i o o  cpn 

B r = i o o  cpn 

N/A N/A PID=O ppn 

N/A N/A PID=O ppn 

N/A N/A PID=O ppn 

05/10/93 

N/A SAA 

N/A SAA 

NOTES: 
ABANDONED BOR I N  
BACKGROUND READ 
PAGE 1-4: MICRO 
PAGE 5: HICROTI  

N/A PID=O ppn 

m=70 cpn 

~ r = 7 0  cpn 

N/A PID=O ppn 

SAA 

q- 

N/A N/A PID=O ppn 

w=70 cpn 

i AS PER PL 
NGS: 
'IP=O PPM- 
l.3 PPH; BE 

MEDIUM DENSE, (2.5YR,10) BLACK FLYASH, MOIST 

SAA PID=O ppn I IY jA  I N/A I m= ioo  cpn 

SAA PID=O ppn I N/A I N/A I t r = i o o  cpn 

. .  
: : . ,  . ' 

..* . . .: . - .  ? . ..'.,. $ ' . 
. .._. 
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02/01/94 18:37 

1 

E MUELLER 

31 . I 

GUL: D e p t h  D a t e / T i m e  DATE STARTED: 10-MAY-93 

D e p t h  D a t e / T i m e  DATE COMPLETE: 1 1  -MAY -93 

FEMP-OU02-4 DRAFT 
February 18, 1994 Page 

R 
E l  
C N  
o c  
V H  
E E  
R S  
Y 

3 
SAA 

SAA 
6 

SAA 
6 

.i . 
PROJECT NUMBER: 20.03.05 I PROJECT NAEE: CRU2 R I  PHASE I 1  F I E L D  INVESTIGATION 

s \  
U Y  T 
S M  S 
C B  F 
s o  
. L  

REMARKS 

N/A N/A PID=O ppn 

8r=70 cpn 

~r=oo cpn 

N/A N/A PID=O ppn 

~r=90 cpn 

N/A N/A PID=O ppn 

BORING NUMBER: 1979 I COORDINATES: NORTH 477241.54 EAST 1379893.36 .IDATE:lO-MAY-93 

SAA 
5 

NO RECOVERY 
0 

MEDIUM DENSE, (2.5YR, 10) BLACK FLYASH, MOIST 
6 

GROUND ELEVATION: 58e 

N/A N/A PID=O ppn 

w=90 cpn 

N/A N/A 

N/A N/A PID=O ppn 

8r=iio cpn 

ENGINEER/GEOLOGIST: E 

SAA, VERY LOOSE 
6 

SAA 
6 

SAA 
6 

SAA 
6 

SAA 
6 

SAA 
6 

D R I L L I N G  METHOD: HOLL 

O E  

N/A N/A PID=O ppn 

~r=iio cpn 

8r=iio cpn 

~r=iio cpn 

~r=9o-iio cpn 

~r=90-110 cpn 

~r=90-110 cpn 

N/A N/A PID=O ppm 

N/A N/A PID=O ppn 

N/A N/A PID=O ppn 

N/A N/A PID=O ppn 

N/A N/A PID=O ppn 

112116 '1 
05/10/93 :::: I 15:56 I 

VERY STIFF,  (5Y 5/61 OLIVE S I L T Y  CLAY, VERY MOIST 
6 

05/10/93 

CL 2.5 PID=O ppn 

B ~ = ~ O - I I O  cpn 

05/10/93 
16:05 

1 
05/10/93 :::: I 0o:oo I 
112119 1 

05/10/93 :::: 1 16:ll I 
112120 1 

05/10/93 z:: 1 16:ll I 
112121 1 

05/10/93 z:: I 16:ll 1 
112122 1 

05/10/93 :::: 1 16:20 I 
112122 1 

05/10/93 z:: 1 16:20 I 
05/10/93 

NOTES: 
ABANDONED BORING AS PER PLAN. B o r i n g  C o n t r a c t o r :  PENN.DRILLING 
BACKGROUND READINGS: D r i l l e r :  DAN JAMESON, DON ARTHUR 
PAGE 1-4: MICROTIP=O PPM; BETA/GAMMA=~O CPM, 
PAGE 5: MICROTIP=3 PPM; BETA/GAMMA=50 CPR 

D r i l l i n g  E q u i p m e n t :  MOBILE B 80 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  
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. :.. . , . FEMP-OU02-4 DRAFT 

GROUND ELEVATION: 588.1 

ENGINEER/GEOLOGIST: B E MUELLER 

r ‘=kt - February 18, 1994 Page 1 .  

02/01/94 18:37 : . 

GUL: Depth . Date/Time 

Depth Date/Time 

26.5 

27.0 

112123 34 HARD, SAA 

09:OO 
05/11/93 6 

27.5 

28.0 

112124 24 SAA 

09:29 
05/11/93 6 

28.0 

28.5 

28.5 

29.0 

112125 37 HARD, (5Y 4/1) DARK GRAY, SILTY CLAY, TRACE GRAVEL, 
05/11/93 6 MOIST 

09:29 

112125 26 SAA, TRACE COBBLE 

09:29 
05/11/93 6 

30.5 

31.0 

112126 21 SAA 

09:45 
05/11/93 6 

31.5 N/A BOTTOn OF BORING 31.5 FEET 
05/11/93 N/A 

PROJECT NUMBER: 20.03.05 .- I PROJECT NAME: CRU2 R I  PHASE I 1  FIELD INVESTIGATION I 
BORING NUMBER: 1979 I COORDINATES: NORTH 477241.54 EAST 1379893.36 IDATE:lO-MAY-93 I 

DATE STARTED: 10-MAY-93 

DRILLING METHOD: HOLLOU STEM AUGER 

S 
U Y  
S M  
C B  
s o  

L 

T 
S 
F 

112123 24 VERY STIFF, (2.51 5/6) LIGHT OLIVE BROUN, TRACE GRAY 
MOTTLES SILTY CLAY, MOIST, TRACE GRAVEL, LOU 
PLASTlCITY 

26’o 1Os/ii/m I 16 I 
26.5 09:OO 

CL 

- 
CL 

PID=0.2 ppn 

w=60 cpn --i ~r=60 cpn 

PID=0.2 ppn 

2.75 

4.5 

112123 47 
05/11 /93 :::: I 09:OO 1 l6 1 sAA 

74.5 

74.5 

PID=0.2 ppn 

w=ao cpn 

CL 74.5 PID=0.7 ppn 

~r=ao cpn 

CL 74.5 PID=0.7 ppn 

w=ao cp” 

29.0 I 
29.5 0O:OO 

/50/4”10 I NO RECOVERY 
05/11/93 

N/A 

- 
CL 

N/A 

3 112126 7 SAA, UITH TRACE BROUN MOTTLES 
05/11/93 :::: I 09:45 1 l6 I ~ r = 9  cpn 

112126 12 HARD, (5Y 4/11 DARK GRAY, SILTY CLAY, TRACE FINE 
05/ 1 1 /93 GRAVEL, MOIST, BROUN MOTTLING, LOU PLASTICITY :::: 1 09:45 1 1‘ I CL 3.5 P1D10.6 ppn 

~ r = 9  cpn 

CL 

- 
CL 

4.5 

3.5 

PID=0.6 ppn 

~ r = 9  cpn 

112126 28 
05/11/93 :::: I 09:45 I I2 I sAA 

PID=0.6 ppn 7 N/A N/A 

OTES: 
ABANDONED BORING AS PER PLAN. 
BACKGROUND READINGS: 
PAGE 1-4: MICROTIP=O PPM; BETA/GAMMA=50 CPM, 
PAGE 5: MICROTIP=3 PPM; BETA/GAMMA=50 CPM 

Boring Contractor: PENN DRILLING 
D r i l l e r :  DAN JAMESON, DON ARTHUR 
D r i l l i n g  Equipment: MOBILE B 80 

SAA = Same as Above 
PID = Photoionization Detector 
N/A = Not Applicable 
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BORING NUMBER: 1980 

GROUND ELEVATION: 591.1 
I I 

ENGINEER/GEOLOGIST: B E HULLER D e p t h  Da t e / T  i me IDATE CWPLETE: 13-MAY-93 

COORDINATES: NORTH 477280.38 EAST 1379997.79 DATE:13-HAY-93 

GUL: DeDth Date/T ime DATE STARTED: 12-HAY-93 

DRILLING METHOD: HOLLOW STEM AUGER 

5.5 

6.0 

L E E S P V H  I E Io : I: :I 

112135 7 SAA 

19:18 
05 /12 /93  6 

112129 3 MEDIUM DENSE, (2.5YR,10) BLACK FLYASH, DAMP 
05/12/93 

.5 1 08:35 I l6 I 

.5 112129 4 SAA 
05/12/93 6 

1.0 08:35 

112129 5 
05 /12 /93  t:: I 08:35 I l6 1 sAA 

112130 SAA 
2.0 112131 10 

2.5 08:40 

2.5 112131 11 

3.0 08:40 

05/12/93 6 

112130 SAA 

05/12/93 6 

112132 6 
05/12/93 ::: 1 09:lO 1 l6 1 

112133 6 
05/12/93 ::: 1 09:lO 1 l6 1 sAA 

112134 8 
05/12/93 t:: 1 09:lO I l6 1 sAA 

s o  

N/A 

N/A 

T 

I 

MOTES: 
FLYASH COLLAPSED INTO HOLE AFTER AUGERS REMOVED, TO AN B o r i n g  C o n t r a c t o r :  PENN DRILL 
ELEVATION OF 16 FEET BELOW SURFACE. 
BACKGROUND READINGS 
PAGE 1-2: HICROTIP=O PPH, BETA/GAMHA=50 CPH, 
PAGE 3: WICROTIP=1.8 PPH, BETA/GAHHA=50 CPH, 
PAGE 4: HICROTIP=l.O-T.O PPH, BETA/GAHHA=50 CPH 

D r i l l e r :  DAN JAMISON, DON ARTHOR 
D r i l l i n g  Equipment :  M B I L  1380 

SAA = Same as Above  
PID = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

PID=2.4 ppn 

PID=2.4 ppn 

PID=2.4 ppn 

or=ao cpn 

PID=l.O ppn 

PID=1.0 ppm 

PID=1.0 ppm 

PIDs l .0  ppm 

6r=80 cpn 

PID=O ppn 

w=90 cpn 

-1 PID=O ppn 

BP=~O .cpn I 
PID=O ppn 

G- 18-22 
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FEMP-OU02-4 DRAFT 
02/01/94 18:37 February 18. 1994 Page 1 

GROUND ELEVATION: 591.1 

ENGINEER/GEOLOGIST: B E MULLER 

GUL: D e p t h  D a t e / T i m e  DATE STARTED: 12-MAY-93 

D e p t h  . D a t e / T i m e  DATE COWPLETE: 13-MAY-93 

SAA N/A N/A 

PROJECT NUMBER: 20.03.05 I PR0jECT"NAME: CRU2 R I  PHASE I 1  F I E L D  INVESTIGATION 

BORING NUMBER: 1980 I COORDINATES: NORTH 477280.38 EAST 1379997.79 IDATE:13-MAY-93 

a 

a 

D R I L L I N G  METHOD: HOLLOU STEM AUGER 

REMARKS 

6.0 

6.5 

6.5 

7.0 

- 
112136 

0 5 / 1 2 / 9 3  
09:18 l6 PID=O ppn 

ar=70 cpn 

112137 11 PID=O ppn 

ar=70 cpn 

7.0 

7.5 

7.5 

8.0 

- I N/A I SAA PID=O ppn 

ar=70 cpn 

T .MEDIUM DENSE, ( 2 . 5 Y R y O )  BLACK FLYASH, MOIST, LOU 
P L A S T I C I T Y  

PID=O ppn 112139 
0 5 / 1 2 / 9 3  

09 : 24 or=70 cpm 

8.0 

8.5 

8.5 

9.0 

- I N/A I N/A 

SAA PID=O ppn 

or=70 cpm 
I I 

I N/A I N/A 

PID=O ppm 

ar=70 C P ~  

SAA 

9.0 

11.0 

11.0 

13.0 

- 
SAA, SHELBY I N/A I N/A PID=O ppm 

m=50 cpn 

112143 N/A 

09 : 47 
05/12/93 I IN/* I N/A I N/A 

SHELBY-TUBE SLIGHTLY BENT AT BOTTOM PID=O ppn 

ar=70 cpm 

13.0 

13.5 

112144 
112145 

05/12/93 
1o:oo 

SAA 
PID=O ppn 

ar=70 cpm 

13.5 

14.0 

14.0 

14.5 

- 

112144 
112145 112 I 

05/12/93 6 
1o:oo 

SAA & SOWE CLAY MIXED 
PID=O ppn 

ar=70 CP 

PID=O ppn 

ar=70 CP 
05/12/93 :Z% 19 I 6 

1o:oo 

SAA, NO CLAY I N/A I #/A 

14.5 

15.0. 

OTES 
FLYA 
ECEV 

- 

1 1 2 1 u  I I SAA 
PID=O ppn 

8r=70 CF 

iiziis I20 I 
05/12/93 6 

1o:oo 

;H COLLAPSED INTO HOLE 9FTER AUGERS. REMOVED, TO AN 
iTION OF 16 FEET BELOU SURFACE. 

B o r i n g  C o n t r a c t o r :  PEN# D R I L L  
D r i l l e r :  DAN JAMISON, DON ARTHOR 
D r i l l i n g  E q u i p n e n t :  MOBIL 1380 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

BACKGROUND READINGS 

PAGE 3: MICROTIP=1.8 PPM, BETA/GAMMA=50 CPM, 
PAGE 1-2: MICROTIP=O PPM, BETA/GACIMA(AdO CPM, 

,7.0 PPM, BETA/GAMMA=50 CPM PAGE 4: MICROTIP=1 .O- 
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FEMP-OU02-4 DRAFT 

02/01/94 q & g ; s - * : :  18:37 
February 18, 1994 Page i 

PROJECT NUMBER: 20.03.05 

BORING NUMBER: 1980 COORDINATES: NORTH 477280.38 EAST 1379997.79 DATE:13-MAY-93 

GROUND ELEVATION: 591.1 GUL: D e p t h  D a t e /  T i me DATE STARTED: 12-MAY-93 

ENGINEER/GEOLOGIST: B E MULLER D e D t h  D a t e f T i m e  DATE COHPLETE: 13-MAY-93 

PROJECX NAME: CRU2 i I  PHASE 11 F I E L D  INVESTIGATION 

~~ ~ 

D R I L L I N G  METHOD: H O L L W  STEM AUGER 

15.0 

15.5 

S B R  
A D T L S E I  
M A I O A C N  
P T M W M O C  
L E E S P V H  
E L .E E 

O E R S  
N Y  

112146 6 MEDIUM DENSE, (2.5YR,10) BLACK FLYASH, LW 

10:15 
05/ 12/93 6 PLASTICITY,  MOIST 

15.5 

16,O 

112146 6 
05/12/93 :::: I 10:15 I l6 1 

112146 6 SAA 

10:15 
05/12/93 6 

112146 4 
05/ 12/93 :::: I 10:15 1 l6 I 

N/A 

N/A 

CL 

112147 3 
05/12/93 :::: 1 10:25 1 l 6  1 sAA 

m=80 cpn 

~ r = 5 0 - 7 0  cpn 

~ r = 5 0 - 7 0  cpn 

~r=50-70 cpm 

N/A PID=O ppm 

N/A PID=O ppm 

.75 PID=O ppn 

112148 3 
05/12/93 :::: I 10:25 I l6  I 

19.5 

20.0 

112149 3 
05/12/93 I 10:25 I l6 I 

1 1 2 1 5 2  1 SAA, WET 

10:36 
05/12/93 6 

112150 4 
05/12/93 :::: I 10:25 I l6  1 

112151 1 
05/12/93 :::: 1 10:36 1 l 6  I sAA 

112153 4 MEDIUM STIFF, (2.5Y,6/6) O L I V E  YELLOU, S I L T Y  CLAY, 
05/12/93 TRACE BLACK AND YELLOU MOTTLES, LOU PLASTICITY,  t::: 1 10:36 I l 6  I MOIST 

112153 7 
05/12/93 z::: I 13:23 1 1 6 .  I 

112153 21 
0 5 / 1 2 / 9 3  I 13:Z I l6 

IOTES: 
FLYASH COLLAPSED INTO HOLE AFTER AUGERS REMOVED, TO AN B o r i n g  C o n t r a c t o r :  PENN D R I L L  
ELEVATION OF 16 FEET BELOW SURFACE. 
BACKGROUND READINGS 
PAGE 1-2: WlCROTIP=O PPM, BETA/GAMMA=50 CPM, 

D r i l l e r :  DAN JAMISON, DON ARTHOR 
D r i l l i n g  E q u i p n e n t :  MOBlL 1380 

SAA = Same as A b o v e  
P I D  = P h o t o i o n j z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

PAGE 3: MICROTIP=1.8 PPW, BETA/GAMMA=50 CPM, 
PAGE 4: MICROTIP=1.0-7.0 PPM, BETA/GAMWA=50 CPM 

G- 18-24 



FEMP-OU02-4 DRAFT z $% 
*:y3 > ;%. J. 1 @y g February 18, 1994 Page 

GROUND ELEVATION: 591 .I 
ENGINEER/GEOLOGIST: B E MULLER 

m a *  u 02/01/94 18:37 -- *.* <.* 

GUL: D e p t h  D a t e / T i r n e  

D e p t h  D a t e / T  ime 

PROJECT NUMBER: 20.03.05 I PROJECT NAME: CRU2 R I  PHASE I 1  F I E L D  INVESTIGATION 

22.0 

22.5 

BORING NUMBER: 1980 I COORDINATES: NORTH 477280.38 EAST 1379997.79 IDATE:13-MAY-93 

112156 10 SAA, POCKET OF FLYASH . CL 

08:23 
05/13/93 6 

23.0 

23.5 

DATE STARTED: 12-MAY-93 

DATE COMPLETE: 1 3 - M Y - 9 3  

112156 31 VERY STIFF, (2.51,5/6) LIGHT OLIVE BROWN, CLAYEY CL 
05/ 13/93 6 SANDY S I L T ,  LOU PLASTICITY,  VERY MOIST 

08:23 

D R I L L I N G  METHOD: HOLLOU STEM AUGER 

24.0 

24.5 

T 
S 
F 

112157 9 SOFT, (2.5Y,6/8) O L I V E  YELLOU, S I L T Y  CLAY, BLACK CL 

08:45 
05/13/93 6 MOTTLES, LOU PLASTICITY,  VERY MOIST 

112153 23 SAA, SOME FLYASH 
05/12/93 :::: I 13:U I l6 I 

25.0 

25.5 

I 

112157 21 SAA CL 

08:45 
95/13/93 6 

I cL 

112156 20 HARD, (2.51,6/6) O L I V E  YELLOW, S I L T Y  CLAY, LOW 
05/13/93 PLASTICITY,  MOIST z:: I 08:23 I l 6  1 

1 1 2 1 5 6  40 
0 5 / 1 3 / 9 3  :::: 1 08:23 1 l6 1 I cL 

112157 18 SAA-INCREASED S I L T  AT SOME HORIZONS 
05/13/93 :::: I 08:45 1 .  l6 I I cL 

112157 25 SAA-REDUCED S I L T  CONTENT-MOIST 
05/13/93 :::: I 08:45 I l6 I 

BOTTOM OF BORING 26 FEET 
26.0 105/13/93 0o:oo 1 N/A IN/* I I N/A 

FLYASH COLLAPSED INTO HOLE AFTER AUGERS REMOVED, TO AN 
ELEVATION OF 16 FEET BELOU SURFACE. 
BACKGROUND READINGS 
PAGE 1-2: MICROTIP=O PPM, BETA/GAMMA=50 CPM, 
PAGE 3: MICROTIP=l.8 PPM, BETA/GAMMA=50 CPM, 
PAGE 4: MICROTIP=l.O-7.0 PPM, BETA/GAMMA=50 CPM 

74.5 

2.75 

74.5 

2.5 

-75 

.25 

.25 

N/A 

B o r i n g  C o n t r a c t o r :  PENN D R I L L  , 
D r i l l e r :  DAN JAMISON, DON ARTHOR 
D r i l l i n g  E q u i p m e n t :  MOBIL 1380 

SAA = Same as A b o v e  
P I D  = P h o t o i o n j z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

REMARKS 

PID=O ppn 

~r=50-70 cpn 

~r=5o- ioo  cpn 

PID=2.4 ppn 

PID=2.4 ppn 

B ~ = ~ O - I O O  cpn 

E ~ = ~ O - I O O  cpn 

PID=2.4 ppm 

PID=2.4 ppm 

~ r = 5 o - i o o  cpn 

m=70 cpn 

PID=10.3 ppn 

PI0=10.3  ppn 

~ r = 7 0  cpn 

PID=10.3 ppn 

m=70 cpn 

~r=70 cpn 

PID=10.3 ppn 
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. FEMP-OU02-4 DRAFT 
February 18, 1994 

02/01/94 18:37 py *',. . 8 .1 .1  i' Page 1 
. ? PROJfCj"i(AME: CRU2 R I  PHASE I 1  FIELD INVESTIGATION 

BORING NUMBER: 1981 

GROUND ELEVATION: 587.6 
ENGINEER~GEOLOGIST: B E HULLER 

COORDINATES: NORTH 477366.17 EAST 1379964.33 DATE:13-MAY-93 . 
GUL: D e p t h  Date/T ime DATE STARTED: 13-MAY-93 

D e p t h  Da te /T  ime DATE COMPLETE: 14-MAY-93 

N/A I 
SAA N/A 

SAA N/A 

SAA N/A 

, SAA 

I SAA N/A 

LOOSE (2.5Y, / O )  BLACK FLY ASH, SLIGHTLY MOIST - 

S 
U Y  
S M  
C B  
s o  

L 

N/A 

SAA N/A 

SAA 

SAA 

N/A 

N/A 

SAA N/A 

I DRILLING METHOD: HOLLOU STEM AUGER 

B 
L S  
O A  
U M  
S P  

L 
O E  
N 

3 .  
- 

R 
E 1  
C N  o c  
V H  
E E  
R S  
Y 

6 

- 

T 
S 
F 

REMARKS 
S 
A D T  
M A 1  

L E E  
E 

P T ~  

112160 
05/13/93 
14:30 

D 
E 
P 
T 
H 

.5 

N/A PlD=O ppn 

Br=ioo cpn 

.5 

1 .o 
5 

- 
5 

- 
5 

- 
7 

6 
- 
6 
- 
3 
- 
6 

N/A 112160 
05/13/93 
14:30 

112160 
05 / 1 3/93 
14:30 
112160 

05/13/93 
14:30 

112161 
05/13/93 
14:35 

PlD=O ppn 

m=ioo cpn 

or=ioo cpn 

PID=O ppm N/A 1 .o 
1.5 
1.5 

2.0 

2.0 

2.5 

PID=O ppn 

~r=ioo cpn 

~r=70 cpn 

~r=70 cpn 

PID=O ppm 

PID=O ppn 9 

- 
12 

6 
- 
6 

N/A 112161 
05/13/93 
14:35 
112161 

05/13/93 
14:35 

2.5 

3.0 
3.0 

.3.5 
N/A PID=O ppm 

~r=70 cpn 

PID=O ppn 

Be70 cpn 

14 

- 
N/A 

3 
- 
6 

N/A 3.5 

4.0 
4.0 

4.5 

112161 
05/13/93 
14 :,35 

112162 
05/13/93 
15:05 

N/A PID=O ppn 

w=60 cpn 

6 
- 
6 

N/A PID=O ppn 

~r=60 cpn 

112162 
05/13/93 
15:05 

112162 
05/13/93 
15:05 

4.5 

5.0 

5.0 

5.5 
PID=O ppm 

w=60 cpn 

or=60 cpn 

PID=O ppn 

N/A 

N/A 5.5 

6.0 

112162 
05/ 13/93 
15:05 

6 
- 
6 

SAA I N / A  
112163 

05/13/93 
15:14 

N/A 6.0 

6.5 
NOTES: 

FLYAS 
ELEVA 
BACKG 
PAGE 
PAGE 

PID=O ppn 

~r=60 cpn 

I COLLAPSE 
'ION OF 11 
!WND READ 
#-2: HICR 
i: MICRO1 

1 INTO HOLE AFTER AUGERS REMOVED, TO AN B o r i n g  C o n t r a c t o r :  PENN DRILL 
FEET BELOU SURFACE. 
NGS: D r i l l i n g  Equipment :  MODIL 880 
lTIP=O PPM, BETA/GAMMA=50 CPM, 
P=O PPM, BETA/GAMMA=60 CPM 

D r i l l e r :  DAM JAMISON, DON ARTHUR 

SAA = Same as Above 
P ID  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

G- 18-26 



02/01/94 18:37 

GROUND ELEVATION: 587.6 

ENGINEER/GEOLOGIST: B E MULLER 

FEMP-OU02-4 DRAFT 
February 18. 1994 

P a g e  2 

GUL: D e p t h  D a t e / T i m e  DATE STARTED: 13-MAY-93 

D e p t h  D a t e / T i m e  DATE COMPLETE: 14-MAY-93 

I PROJECT NUMBER: 20.03.05 I PROJECT NAME: CRU2 R I  PHASE I I F I E L D  INVESTIGATION 

D R I L L I N G  METHOD: HOLLOU STEM AUGER 

D S  B R  
E A D T L S E I  
P M A I O A C N  
1 P T M U M O C  
H L E E S P V H  

E L E E  
O E R S  
N Y  

05/13/93 6 
6.5 112164 7 SAA 

7.0 15:14 . 

7.5 15:14 

8.0 15:14 

7.0 112165 9 SAA 
05/13/93 6 

7.5 112166 9 MEDIUM DENSE, (2.5YR / O )  BLACK FLYASH, VERY LOU 
05/13/93 6 PLASTICITY,  SLIGHTLY MOIST 

112167 SAA 
8.0 112168 5 

05/13/93 6 
8.5 15:23 

112167 SAA 
8.5 112168 7 

05/13/93 6 
9.0 15:23 

112167 SAA 
9.0 112168 4 

05/13/93 6 
9.5 15:U 

112167 SAA 
9.5 112168 10 

05/13/93 6 
10.0 15:23 

10.5 15:46 

11.0 15:46 

11.5 15:46 

12.0 15:46 

14.0 15:53 

10.0 112169 6 SAA 
05/ 13/93 6 

10.5 112170 12 SAA 
05/13/93 6 

11.0 112171 12 SAA 
05/13/93 6 

11.5 112172 12 SAA 
05/13/93 6 

12.0 112173 N/A SAA, SHELBY 
05/13/93 N/A 

I BORING NUMBER: 1981 I COORDINATES: NORTH 477366.17 EAST 1379964.33 IDATE:13-MAY-93 

S 
U Y  T REMARKS 
s n  s 
C B  F 
s o  

L 

N/A N/A PID=O ppn 

w=60 cpn 

~ r = 6 0  cpn 

w=60 cpn 

N/A N/A PID=O ppm 

N/A N/A PID=O ppm 

N/A N/A PID=O ppn 

m=80 cpn 

N/A N/A PID=O ppm 

~ r = 8 0  cpn 

N/A N/A PID=O ppn 

m=80 cpn 

N/A N/A PID=O ppm 

w=80 cpn 

m=60 cpn 

~ r = 6 0  cpn 

~ r = 6 0  cpn 

m=60 cpn 

~ r = 5 0  cpn 

N/A N/A PID=O ppn 

N/A N/A PID=O ppn 

N/A N/A PID=O ppm 

N/A N/A PID=O ppn 

N/A N/A PID=O ppm 

NOTES: 
FLYASH COLLAPSED INTO HOLE AFTER AUGERS REMOVED, TO AN 
ELEVATION OF 11 FEET BELOU SURFACE. 
BACKGROUND READINGS: 
PAGE 1-2: 
PAGE 3: MICROTIP=O PPM, BETA/GAMHA=60 CPM 

MICROTIP=O PPM, BETA/GAMHA=50 CPM, 

B o r i n g  C o n t r a c t o r :  PENN D R I L L  
D r i l l e r :  DAM JAMISON, DON ARTHUR 
D r i l l i n g  E q u i p n e n t :  MOOIL B80 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  I N/A = N o t  A p p l i c a b l e  

G- 18-27 



FEMP-OU02-4 DRAFT 

BORING NUMBER: 1981 

GROUND ELEVATION: 587.6 

ENGINEER/GEOLOGIST: B E MULLER 

is i .' February 18. 1994 Page 

PHASE I 1  FIELD INVESTIGATION 

COORDINATES: NORTH 477366.17 EAST 1379964.33 DATE:13-MAY-93 

GUL: D e p t h  Da te /T ime  DATE STARTED: 13-MAY-93 

D e p t h  D a t e / T i m e  DATE COMPLETE: 14-MAY-93 

SAA 
6 

SAA 
6 

N /A 

N/A 

LOOSE, (2.5Y / O )  BLACK FLY ASH, VERY LOU PLASTICITY, 
SLIGHTLY MOIST 

N/A 

6 

6 

SAA, WET N/A 

STIFF, (10YR 5 / 6 1  YELLOUISH BROUN, SILTY CLAY, HIGH CL 
PLASTICITY, MOIST 

VERY SOFT, SAA AND COARSE SAND, FINE GRAVEL 
6 

STIFF, SAA 

CL 

CL 

0.25 

1.25 

PID=O ppn 

ar=80 cpn 

PID=O ppn 

?VERY 

VERY STIFF, SAA-LOU PLASTICITY, MOIST AND INCREASED CL 
~6 I GRAVEL 

~~~ 

Iw STEM AUGER DRILLING METHOD: HOLL 
~~ 

D 
E 
P 
T 
H 

S 
U Y  
S M  
C B  s o  

L 

R 
E .I 
C Y  
o c  
V H  
E E  
R S  
Y 

REMARKS 1. 
N/A PID=O ppn 

B e 8 0  cpn 

PID=O ppn 

~ r = 8 0  cpm 

~ r = 8 0  cpn 

PID=O ppn 

05/14/93 

112176 2 
05/14/93 :::: I 08:56 I N/A 

112177 3 
05/14/93 :::: I 08:56 I 
OS/ 14/93 I N/A 

N/A PID=O ppn 

cr=80 cpn 
I 

N/A PID=O ppn 

or=60 cpn 

112179 4 
05/14/93 ii:: I ' 09:25 1 6 I sAA I N/A 

112179 4 
05/14/93 i::: I 09:25 1 

6 I I cL 

, 1:: 1 PID=O ppn 

PID=O ppn 

m=60 cpn 

~ r = 8 0  cpn 

05/14/93 

112180 5 
05/ 14/93 :::: I 09:52 1 I MEDIYM STIFF, SAA I cL 

05/ 14/93 

112181 14 
05/14/93 :::: I 09:52 1 

112181 22 
05/14/93 i::: I 09:52 I 

112181 4 
05/14/93 :::: 1 10:04 I PID=O ppn 

NOTES: 
FLYASH COLLAPSED INTO HOLE AFTER AUGERS REMOVED, TO AN B o r i n g  C o n t r a c t o r :  PENN DRILL 
ELEVATION OF 11 FEET BELOU SURFACE. D r i l l e i :  DAM JAMISON, DON ARTHUR 
BACKGROUND READINGS: D r i l l i n g  Equ ipnen t :  MODIL 880 

PAGE 3: MICROTIP=O PPM, BETA/GAMMA=60 CPM SAA = Same as Above  
P ID  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  . 

PAGE 1-2: MICROTIP=O PPM, BETA/GAMMA=50 CPM, 

G- 18-28 



02/01/94 18:37 

PROJECT NUMBER: 20.03.05 

BORING NUMBER: 1981 

GROUND ELEVATION: 587.6 

ENGINEER/GEOLOGIST:.B E MULLER 

FEMP-OUM-4 DRAFT 
February 18. 1994 Page 

PROJECT iAME: CRU2 R I  PHASE 1 1  F I E L D  INVESTIGATION 

COORDINATES: NORTH 477366.17 EAST 1379964.33 DATE:13-MAY-93 

GUL: D e p t h  D a t e / T i m e  - DATE STARTED: 13-MAY-93 

D e p t h  D a t e / T  ime DATE COMPLETE: 14-MAY-93 

D S  B R  
E A D T L S E I  
P M A I O A C N  
T P T H U M O C  
H L E E S P V H  

O E R S  
N Y  

E 

S 
U Y  1 REMARKS 
S M  S 
C B  F 
s o  

L E E  L 

21.0 I w i 4 m  1 8 '  I o  I NO RECOVERY 

21.5 10:04 

20.5 112181 
05/14/93 

21.0 1o:w 

4 NO RECOMRY N/A N/A PID=O ppfn 

w=60 C D ~  
0 

' 

IOTES: 
FLYASH COLLAPSED INTO HOLE AFTER AUGERS REMOVED, TO AN B o r i n g  C o n t r a c t o r :  PENN D R I L L  
ELEVATION OF 11 FEET BELOU SURFACE. D r j l l e r :  DAM-JAMISON, DON ARTHUR 
BACKGROUND READINGS: D r i l l i n g  E q u i p m e n t :  MODIL 680 
PAGE 1-2: MICROTIP=O PPM, BETA/GAHMA=50 CPM, 
PAGE 3: MICROTIP=O PPM, BETA/GAMMA=60 CPM SAA Same as A b o v e  

P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

I I I I 

21.5 I I BOTTOM OF BORING 21.5 FEET 

G- 18-29 

N/A N/A PID=O ppn 

B e 6 0  cpn 

N/A N/A 



. 4 't  .-: 9 FEMP-OU02-4 DRAFT .. 

BORING NUMBER: 2045 

GROUND ELEVATION: 545.4 

February 18, 1994 Page , 
' 02/01/94 18:37 

I PROJECT NUMBER: 602 3.2 SE I F I E L D  INVESTIGATION 

COORDINATES: NORTH 477129.91 EAST 1379760.54 DATE:OS-DEC-88 

GUL: D e p t h  - D a t e / T i m e  DATE STARTED: 05-DEC-88 

S 
U Y  
S M  
C B  
s o  

L 

IDATE COMPLETE: os-DEc-88 I ENG!NEER/GEOLOGIST: U.A. HERTEL I D e p t h  D a t e / T i m e  

T 
S 
F 

I D R I L L I N G  METHOO: CABLE-TOOL D R I L L I N G  

26.5 

S 
A D 1  
M A 1  
P T M  
L E E  
E 

008945 
12/05/88 
16:17 

008946 
12/06/88 t- 07:55 i 1 

15 
77 
29 
48 i 52 

IR 
S E I  
A I C  N 
H O C  
P V H  

Es 
Y 

30.0 008947 38 
12/06/88 61 12 I 31.5 I 10:20 174 I 

VERY DENSE GRAY (10 YR 5/1) S I L T Y  SAND U/GRAVELS, 
DRY, APP. 20% GRAVEL 

VERY DENSE, GRAY (10 YR 3-2) GRADES TO YELLOWISH 
BROWN (10 YR 5-6) S I L T Y  SAND WITH APPROX. 10% GRAVEL 

VERY DENSE, BROWN (2.5 Y 5/61 WELL GRADED GRAVELLY 
SAND, CLEAN SAND WITH LESS THAN 10 X GRAVEL M-CGR 
SAND SUBRNDD TO RNDD 

VERY DENSE, BROWN (10 YR 5/6) MITO CGR SAND, 
SUBANGULAR TO ROUNDED, POORLY GRADE0 GRAVELLY SAND 

VERY DENSE, GRAYISH BROUN (10 YR 5/21 F I N E  GRAVEL 
AND SAND 

I 

SU 1 N/A 

SAA = Same as A b o v e  
P I D  = P h o t o i o n j z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

REMARKS 

PID=O ppn 

B ~ = ~ O - S O  CW 

8r=40-80 cpn 

PID=O ppn 

PID=O ppn 

~r=60-80 cpn 

~r=60-80 cpn 

8r=60-80 cpn 

PID=O ppn 

PID=O ppn 

. .  . .  . .  
,,. 

G-18-30 



..G :% fl /;y , . FEMP-OU02-4 DRAFT .* , 

02/01/94 18:37 i .._._ .:..&:S.l.? 3 I: February 18. 1994 Page 

I PROJECT NUMBER: 602 3.2 I PROJECT NAME;TCRU2 R I  PHASE I F I E L D  INVESTIGATION 

BORING NUMBER: 2048 

GROUND ELEVATION: 5 7 1  .S 

ENGINEER/GEOLOGIST: D. HOEKSTRA 

COORDINATES: NORTH 477480.23 EAST 1379866.55 DATE:20-NOV-88 

GUL: D e p t h  O a  t e/T i me DATE STARTED: 20-NOV-88 

D e p t h  D a  t e / T  ime DATE CCMPLETE: 03-DEC-88 
- I D R I L L I N G  METHOD: CABLE-TOOL D R I L L I N G  

S 
U Y  
S M  
C B  
s o  

L 

P T M  
L E E  

T REMARKS 
S 
F 

25.0 020490 I 26.5 I "{% 

12 
41 
4 5  

40.0 020493 1 4115 I"::I:$ 

VERY DENSE, GREY-BROUN (10 YR 5 / 2 1  MED - COARSE SAND 

SORTED, POORLY GRADED, WET. 
11 SOME ROUND F I N E  - COURSE GRAVEL, TRACE S I L T ,  POORLY 

m 11 /22/88 

55.0 020496 
11/22/88 I 56.5 1 10:30 l-z-izr 11/22/88 

u i i o c  
S P V H  

L E E  
O E R S  
N Y  

DENSE, YELLOUISH BROWN (10 YR 5 / 3 1  POORLY GRADED 
F I N E  SAND U I T H  SOME 1/4#' GRAVEL, DRY 

50 
~ ~~ 

5/31 POORLY GRADEO 
S I Z E  1/16", DRY TO 

21 MOIST 

VERY DENSE, YELLOUISH BROUN (10 YR 5 / 3 1  E L L  GRADED 
SAND, F I N E  SAND TO 1/4" GRAVEL. DRY TO MOIST 

41 
~~~ ~~ 

VERY DENSE, YELLOUISH BROUN (10 YR 4/31 POORLY 
GRADED MEDIUM SAND, SOME COARSE SAND AND 1/4" 

33 GRAVEL, MOIST 

VERY DENSE, YELLOUISH BROUN (10 YR 4/31 UELL GRADED 
SAND ( F I N E  SAND TO 1/4" 01 UET 

5 7  

MEDIUM DENSE, GRAY BROUN (10 YR 5 / 2 1  UELL GRADED . 
SAND, UET. 

15 

SP N/A PID-0  ppn 1 1 ;f=r%Rp 

PID=O ppn 
a=o-5 ppn 

su I N/A I 8r=i20-140 cpn 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
# /A  N o t  A p p l i c a b l e  

G-18-31 



02/01/94 18:37 

ENGINEER/GEOLOGIST: KEN GEIGER 

FEMP-OU02-4 DRAFT 

February 18, 1994 P a g e  1 
5 A t i i  . ' . .  1 .' v : 

~ .a . m 
. .  

D e p t h  51.1 D a t e / T i m e  1 9 - M a y - 9 3  11:10 IDATE CWPLETE: 1 7 - M Y - 9 3  

PROJECT NUMBER: 20.03.05 I PROJECT NAME: CRU2 R I  PHASE I 1  F I E L D  INVESTIGATION 

D S  B R  
- E  A D T L S E I  

P M A I O A C N  
T P T M U M O C  
H L E E S P V H  

E L E E  
O E R S  
N Y  

BORING NUMBER: 21033 I C W X I N A T E S :  NORTH 477278.10 EAST 1380181 -18 IDATE:lO-MAY-93 

S 
U Y  T REMARKS 
s n  s 
C B  F 
s o  

L 

GROUND ELEVATION: 573.08 I GUL: D e p t h  52 D a t e / T i m e  1 4 - M a y - 9 3  13:30 IDATE STARTED: 1 0 - M Y - 9 3  

1.5 

3.0 

116871 4 MEDIUM STIFF,  DARK YELLOUISH BROUN (IOYR, 4/41, 
05/10/93 7 11 S I L T Y  CLAY U I T H  S W E  GRAVEL, MEDIUM PLASTICITY,  

10:45 12 SLIGHTLY MOIST 

STIFF,  DARK YELLOUISH BROUN, (lOYR, 4/41, S I L T Y  CLAY 
los%!% 1; 

1.5 10:40 4 
(7  1 U I T H  S W E  ROOTS, MEDIUM PLASTICSITY, SLIGHTLY MOIST 

7.5 

0.0 

9.0 

10.5 

10.5 

12.0 

116875 38 VERY S T I F F ,  YELLOUISH BROWN (IOYR, 5 /4 ) ,  S I L T Y  CLAY CL 3.25 
0 5 / 1 1 / 9 3  38 18 U I T H  A TRACE OF SAND AND GRAVEL, LOU PLASTICITY,  

09:30 42 SLIGHTLY MOIST 

116876 38 VERY STIFF,  YELLOUISH BROUN (lOYR, 5/61, S I L T Y  CLAY CL 2.25 PID=.4 ppn 
05/11/93 28 18 U I T H  A TRACE OF SAND AND GRAVEL, LOU PLASTICITY,  a=O 

09:45 19 SLIGHTLY MOIST er=4€Epn 

116877 6 VERY STIFF,  DARK GRAY (2.5Y, 4/1) SANDY S I L T Y  CLAY CL 2.5 
05/11/93 9 12 U I T H  SOnE GRAVEL, MEDIUM P L A S T I C I f Y ,  SLIGHTLY MOIST 

10:25 15 

3.0 116872 13 MEDIUM S T I F F ,  DARK YELLOUISH BROUN (IOYR, 4/41, PID=.2 ppm 

4.5 1 1o:so 125 
05/1D/93 20 SANDY S I L T Y  CLAY U I T H  SOnE GRAVEL, LOU PLASTICITY,  1 SLIGHTLY MOIST 

15.0 

16.5 

VERY SOFT, YELLOUISH BROUN (IOYR, 5 /61 ,  SANDY S I L T Y  PID=.2 ppn 
CLAY U I T H  SOME GRAVEL, LOU PLASTICITY,  SLIGHTLY 

116873 28 
0 5 / 1 0 / 9 3  5 0  i:: I 1i:oo /50/31118 I MOIST 

116880 8 VERY S T I F F ,  DARK GRAY (2.5Y; 4/11, SANDY S I L T Y  CLAY CL 3.25 
05/11/93 18 14 U I T H  SOME GRAVEL, MEDIUM PLASTICITY,  SLIGHTLY MOIST 

11:OO 27 

116874 5 0 / 6 "  VERY DENSE, YELLOUISH BROUN (lOYR, 5 / 4 1  UELL GRADED 
0 5 / 1 0 / 9 3  SAND U I T H  A TRACE OF GRAVEL AND CLAY, DRY ::: 1 13:15 1 l5 1 

I 

18.0 116882 11 VERY STIFF,  DARK GRAY (2.5Y. 4/11, S I L T Y  CLAY U I T H  
05/11/93 15 17 SOME SAND AND GRAVEL, MEDIUM PLASTICITY,  SLIGHTLY 

19.5 14:OO 25 MOIST 

CL 3.25 PID=.3 ppn 
a=O 
e r = 4 K o  cpn 

CL 3.25 PID=.4 ppn 
CL 3.2 a=O pn 
cL 3.2 B r = 4 L ~  cpm 

116878 5 SOFT DARK GRAY (2.5Y, 4/11 SANDY S I L T Y  CLAY U I T H  
05/11/93 9 SOME'GRAVEL, MEDIUM PLASTICITY, SL I GLHTLY MI ST. :::: I 10:35 112 1'' I 

STIFF,  DARK GRAY (2.5Y, 4/11, SANDY S I L T Y  CLAY U I T H  
05/11/93 10 SOME GRAVEL, MEDIUM PLASTICITY,  SLIGHTLY MOIST 

16.' /05/11/93 116881 128 11 112 I sAA 

18.0 13:45 27 

G- 18-32 



02/01/94 18:37 F 
_ _ _ _ _ ~  

.BORING NUMBER: 21033 

GROUND ELEVATION: 573.08 

ENGINEER/GEOLOGIST: KEN GEIGER 

FEMP-OU02-4 DRAFT 
February 18, 1994 

P a g e  2 

COORDINATES: NORTH 477278.10 EAST 1380181.18 DATE:lO-MAY-93 

GUL: D e p t h  5 2  D a t e / T i m  1 4 - M a y - 9 3  13:30 DATE STARTED: 10-MAY-93 

D e p t h  51.1 D a t e / T i m e  1 9 - M a y - 9 3  11 : lO DATE COnPLETE: 17-MAY-93 

PROJECT NUMBER: 20.03.05 I PROJECT NAME: CRU2 R I  PHASE 1 1  F I E L D  INVESTIGATION 

VERY STIFF, YELLOUISH BROW (105Y,5/6) S I L T Y  CLAY 
UITH SOME SAND AND GRAVEL, MEDIUM PLAS~ICITY, 
SLIGHTLY MOIST 

VERY DENSE, (lOYR, 5/41 Y E L L W I S H  BRWN, POORLY 
GRADED SAND U I T H  SOnE GRAVEL, DRY 

CL 4.0 PID=.2 ppn 
-0 sr=4Ko cpn 

sr=40-60 cpn 

SP' N/A PID=.2 ppn 

D R I L L I N G  METHOD: CABLE TOOL 

NO SAMPLES TAKEN. SAMPLES TO BE TAKEN EVERY 5' 
STARTING AT 25.0' 

I : D T I : I l  M A I O A C N  

P T M U M O C  
L E E S P V H  

O E R S  

1 

N/A N/A 

116883 41 
05/12/93 :::: I 08:30 1 l6 

VERY DENSE, YELLOWISH BROUN (IOYR, 5/41 POORLY 
GRADED SAND U I T H  SOME GRAVEL, DRY 

05/12/93 

SP N/A P1D=.2 ppn 
a=O pm 
w = 4 9  cpn 

1 1 6 8 8 5  34 
0 5 / 1 2 / 9 3  50 8 z::: I 10:25 I 1 

VERY DENSE, YELLOUISH BROWN (IOYR, 5 / 4 ) ,  POORLY 
GRADED SAND U I T H  SOME GRAVEL, DRY 

116886 48 
05/13/93 50 8 :::: 1 09:45 1 I SP N/A PID=.4 ppn 

a=O 
Br=4Eo cpn 

40.0 1 ,  116887 143 1 
41.5 10:45 30 

05/13/93 31 12 

VERY DENSE, L IGHT YELLOUISH BROUN (lOYR, 6/41, WELL 
GRADED SAND U I T H  SOME GRAVEL, DRY 

VERY DENSE, YELLOWISH BROWN (lOYR, 5/61, POORLY 
GRADED GRAVELLY SAND U I T H  ROCK FRAGMENTS, MOIST 

05/13/93 
SU N/A PID=.4 ppn 

;;%KO cpm 

SP N/A PID=.4 ppn 
a=O 
sr=bEo cpn 

116889 50/3" 
05/13/93 :::: I 15:30 I l3 

VERY DENSE, YELLOUISH BROWN (10YR,5/6), POORLY 
GRADED SAND U I T H  SOME GRAVEL, DRY 

116890 2 5  
05/13/93 50/3" 6 =:: I 15:55 1 I 

SP N/A PID=.4 ppn 
U=O sr=4Ko cpn 

49.5 I 116891 115 1 
51.0 16: lO 32 

05/13/93 31 14 

DENSE, DARK YELLOUISH 'BROWN (10YR,4/4), POORLY 
GRADED SAND U I T H  SOME GRAVEL, VET 

116893 28 
05/14/93 50/3" 9 :::: I 09:30 1 1 

SP N/A PlD=.5 ppm 
o=o 
sr=4Eo cpn 

VERY DENSE, YELLOUISH BROWN (IOYR, 5 / 4 ) ,  -POORLY P I D t . 2  ppn 
GRADED SAND U I T H  SOME GRAVEL, DRY 

VERY DENSE, LIGHT YELLOUISH BROWN (IOYR, 6/4), PID=.4 ppn 
POORLY GRADED SAND U I T H  SOME GRAVEL, DRY 

VERY DENSE, YELLOUISH BROUN (10YR,5/6), POORLY N/A PID=.6 ppn 
GRADED SAND U I T H  SOME GRAVEL, DRY I sp 1 I ;;:4RO cpm 

VERY DENSE, DARK YELLOWISH BROUN (10YR,4/4), POORLY 
GRADED SAND, U I T H  SOME GRAVEL, UET 

PID=. l  ppm 

I 1 I 

IOTES: 

(5/10/93) HNU=.ZPPM, BETA GAMMA=40-60CPM, ALPHAzOCPM 
(05/11/93) HNU=.4PPM, BETA GAMMA=40-60CPM, ALPHA=OCPM 
(05/12/93) HNU=.ZPPM, BETA GAMMA=40-60CPM, ALPHA=OCPM 
(05/13/93) HNU=.4PPM, BETA GAUMA=40-6OCPM, ALPHA=OCPM 

D r i l l e r :  DAVID NEWAN 

SAA = Same as A b o v e  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A w l i c a b l e  

G-18-33 
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PROJECT NUMBER: 20.03.05 

BORING NUMBER: 21033 

GROUND ELEVATION: 573.08 

ENGINEER/GEOLOGIST: KEN GEIGER I D e p t h  51.1 Da te /T ime  1 9 - M a y 9 3  11:10 IDATE COMPLETE: 17-MAY-93 

PROJECT NAME: CRU2 R I  PHASE I I  FIELD INVESTIGATION 

COORDINATES: NORTH 477278.10 EAST 1380181.18 DATE:lO-MAY-93 

GUL: D e p t h  52 D a t e / T i m e  14-May-93 13:30 DATE STARTED: 10-MAY-93 

D S  
E 
P 
T 
H 

54.0 I 116894 I12 
05/14/93 32 

55.5 09:45 35 I SAA 

B R  S 
REMARKS U Y  T 

S M  S 
A D T L S E I  
M A I O A C N  
P T M U M O C  C B  F 
L E E S P V H  s o  
E L E E  L 

O E R S  
N Y  

N/A PID=O ppn IEP I IF9Eocp 
55.5 

57.0 

116895 17 DENSE, DARK YELLOWISH BROUN, (10YR,4/4), PdoRLY SP N/A PID1.3 ppn 

1O:lO 18 
05/14/93 24 10 GRADED SAND UITH SOME GRAVEL, UET 

57.0 

58.5 

58.5 

60.0 

60.0 

65.0 

IOTES: 
BACKGROUND LEVELS: 
(5 /10/93)  HNU=.ZPPM BETA GAMMA=40-60CPM ALPHA=OCPM 
(05/11/93) HNU=.4PPk, BETA GAMMA=40-60CPk, ALPHA=OCPM 
(05/12/93) HNU=.ZPPM, BETA GAMMA=40-60CPM, ALPHA=OCPM 
(05/13/93) HNU=.4PPM, BETA GARMA=40-60CPM, ALPHA=OCPM 

116896 8 DENSE, DARK YELLOUISH BROUN (lOYR, 4/4), UELL GRADED SU N/A PID=.6 ppn 

10:35 20 

116897 12 SAA, POORLY GRADED SP N/A PID=.5 ppn 

10:50 22 

E Z 4 E O  cpn 

:;!4RO cpn 

05/14/93 18 10 SAND U I T H  SOME GRAVEL, UET 

05/14/93 20 8 

N/A SPLIT SPOON SAMPLED TO 60'. BOTTOn OF BORING AT 65' N/A N/A 
05/14/93 #/A 

0O:OO 

B o r i n g  C o n t r a c t o r :  PENNSYLVANIA DRILLING 
D r i l l e r :  DAVID NEUMAN 

SAA = Same a s  Above  
P I D  = P h o t o i o n i z a t i o n  D e t e c t o r  
N/A = N o t  A p p l i c a b l e  

G- 18-34 
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GROUND ELEVATION: 545.73 

ENGINEER/GEOLOGIST: M. GARMAN 

-5175 ' 

GUL: D e p t h  D a t e / T i m e  DATE STARTED: 07-MAY-90 

D e p t h  D a t e / T i m e  DATE COMPLETE: 07-MAY-90 

FEMP-OU02-4 DRAlT 
February 18, 1994 Page 

~~~~ 

MEDIUM DENSE (10 YR, 5/31 BROW UELL GRADED SAND, 
TRACE S I L T ,  UET. 

02/01/94 18:37 

I MEDIUM DENSE (10 YR, 5/31 BROW UELL GRADED SAND, 
TRACE S I L T ,  UET. 

su 

MEDIUM DESE (10 YR, 5/31 BROWN UELL, GRADED SAND, 
SOME F I N E  GRAVEL, TRACE S I L T ,  VET. 

su 

MEDIUM DENSE (10 YR, 5/31 BROWN GRAVELLY UELL GRADED 
SAND, TRACE S I L T ,  VET. 

SU 

VERY DENSE (10 YR, 4/21 DARK GRAYISH BROUN GRAVELLY 
UELL GRADED SAND, SOME S I L T ,  VET 

SU 

VERY DENSE (10 YR, 4/11 DARK GRAY UELL GRADED SAND, 
SOME S I L T ,  TRACE GRAVEL, WET. 

SU 

~~ 

DENSE (5 Y, 4/11 DARK GRAY S I L T ,  GRADING FROM SANDY 
S I L T  TO A S I L T  U I T H  SOME CLAY AT 101.5 FT., VET 

ML 

1 PROJECT NUMBER: 602 3.2 I PROJECT NAME: CRU2 R I  PHASE I FIELD INVESTIGATION 

BORING NUMBER: 3045 I COORDINATES: NORTH 477139.87 EAST 1379742.30 IDATE:07-MAY-90 

~~ 

- METHOD: CABLE-TOOL D R I L L I N G  

S 
A D T  
M A 1  
P T M  
L E E  
E 

B 
L S  
O A  
U M  
S P  

L 
O E  
N 

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

18 

-r 

- 
14 

S 
U Y  
S M  
C B  
s o  

L 

032597 
05/07/90 , 10:50 

4 
16 
23 

6 
6 
6 

- I su 

DENSE (10 YR, 4/21 DARK GRAYISH BROWN UELL GRADED 
SAND, SOME S I L T ,  UET. 

1 032599 
05/07/90 

13:40 

11 
14 
15 

6 
15 
8 

- 
17 
- 
15 

I su 
MEDIUM DENSE (10 YR, 4/31 BROW UELL GRADED SAND, 
SOME S I L T ,  TRACE GRAVEL, UET. 

N/A 'P ID=O ppn I E z 8 E p m  

032600 
05/07/90 

14:05 

F 71.5 

032601 
05/07/90 

15:30 

24 
20 
25 

5 
5 
7 

- 
18 
- 
12 

DENSE (10 YR, 5/31 BROWN UELL: GRADED SAND, SOME S I L T  SU 
(9 IN) VET, GRADING TO (10 YR, 5/31 FINE SAND U I T H  
SONE S I L T ,  VET. (9 IN1 I sp 

032602 
05/08/90 

08:55 Q 032603 
05/08/90 

10:50 

26 
37 
35 

16 
16 
16 

- 
18 
- 
18 I su 

DENSE (10 YR, 5/3) BROWN UELL GRADED SAND, TRACE 
S I L T ,  UET. 

N/A PID=O ppn 1 &!8Epn 

032604 
05/08/90 

11:27 

032605 
05/08/90 

14:47 

12 
13 
13 

3 
4 
6 

- 
16 I MEDIUM DENSE (10 YR, 4/21 DARK GRAYISH BROWN UELL 

GRADED SAND, TRACE GRAVEL, TRACE S I L T ,  WET. 
PID=O ppn 
a=O ppn 
~ r = 6 0  cpn 

N/A I N/A 

NO RECOVERY - I N  BLOW SAND, 210 ATTEMPT 

N/A I 032606 
05/08/90 

15:50 

100.0 F 101 - 5  

032607 
05/08/90 

17:lO 

31 
39 
40 

14 
17 
18 

- 
18 
- 
12 

032608 
05/09/90 

08:40 

NOTES: r SAA = Same as Above 
P I D  P h o t o i o n i z a t i o n  D e t  
N/A = N o t  A p p l i c a b l e  

!ctor 

G-18-35 



FEMP-OU02-4 DRAFT 

TABLE G19 

MONITORING WELL INST~LLATION RECORD 

PROJECTID: NA 

DATE INSTALLED: Octoljer 9, 1987 

FIELD ENGJGEOL.: D. Oakley 

TYPE OF SEAL: Bentonite 

DEVELOPEMENT METHOD: NA 

llSURVEY DATUM 

I 

0 Note: Elevations in feet 
above mean sea level. 

PROJECT LOCATION: Fernald 

COUNTY: Hamilton 

STATE: Ohio 

CONTRACTOR: NA 

DRKLLEDBY: NA 

DRILLING METHOD: Cable-Tool Drilling 

TYPE OF BIT: Flat Head Hammer 

SAND PACK TYPE: NA 

WATER LEVEL/DATE: NA I 

548.15 
547.59 ft, Top of Well 

546.2 ft, Concrete Elevation 

545.7 ft, Ground Elevation 
10 3/8 in, Boring Diameter 
4 in, Casing Diameter 
-2.5 Bottom Protective Pipe 
s. s. Casing Material 

ft, Top of Casing (Protective pipe) 

0 Grout 

Other Bentonite 

0 ft, Top of Bentonite 

1.5 ft, Bottom of Bentonite 

2.5 ft, Top of Screen 

Well Screen 

4 ID in, Diameter 

.01 in, Slot 

5.4 Length (ft) 
s. s. Material 

7.9 ft, Bottom of Screen 
18 ft, Bottom of Boring 

F E R \ C R U ~ R ~ ~ G \ P H A S E ~ \ ~ ~ ~ \ F ~ ~ ~ ~ ~ I ~  1. 1994 7:49am G-19-1 
5 :, 



. .  . :. . FEMP-OU02-4 DRAFT 
February 18. 1994 

- 
TYPE OF SEAL: Bentonite DRILLING METHOD: Cable-Tool Drilling 

DEVELOPEMENT METHOD: NA TYPE OF BIT: Flat Head Hammer 

SURVEY DATUM SAND PACK TYPE: NA 

WATER LEVEL/DATE: NA 

b A T E  INSTALLED: October 14, 1987 

IlFIELD ENGJGEOL.: W. Kegley 

LATION RECORD 

PROJECT LOCATION: Fernald 

COUNTY: Hamilton 

STATE: Ohio 

'CONTRACTOR: NA 

DRILLEDBY: NA 

I 

0362 

Note: Elevations in feet 
above mean sea level. 

L 

573.64 
573.17 ft, Top of Well 

571.8 ft, Concrete Elevation 

571.3 ft, Ground Elevation 
10 3/8 in, Boring Diameter 
4 in, Casing Diameter 
-2.5 Bottom Protective Pipe 
s. s. Casing Material 

ft, Top of Casing (Protective pipe) 

Grout 

Other Bentontie 

0 ft, Top of Bentonite 

3.5 ft, Bottom of Bentonite 

5.5 ft, Top of Screen 

Well Screen 

4 ID in, Diameter 

.01 in, Slot 

10 Length (ft) 
s. s. Material 

15.5 ft, Bottom of Screen 
19.5 ft, Bottom of Boring 

FER\CRUZRNLG\PHASEl\l~B\Fcbnrary 1, 1994 7 5 0 m  G- 19-2 
; . I !  ' 
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PROJECT NAME: Fernald Environmental Management Project 

BORING ID NO: 2045 

PROJECTID: NA 

DATE INSTALLED: December 7, 1988 

FIELD ENGJGEOL.: W. Hertel 

TYPE OF SEAL: Bentonite 

DEVELOPEMENT METHOD: NA 

SURVEY DATUM 

PROJECT LOCATION: Femald 

COUNTY: Hamilton 

STATE: Ohio 

CONTRACTOR: NA 

DRILLEDBY NA 

DRILLING METHOD: Cable-Tool Drilling 

TYPE OF BIT: Flat Head Hammer 

SAND PACK TYPE: NA 

WATER LEVEL/DATE: NA 

Note: Elevations in feet 
above mean sea level. 

547.89 
547.34 ft, Top of Well 

NA ft, Concrete Elevation 

545.4 ft, Ground Elevation 
10 3/8 in, Boring Diameter 
4 in, Casing Diameter 
2.4 Bottom Protective Pipe 

ft, Top of Casing (Protective pipe) \ /  

T 
s. s. Casing Material 

Grout 

14 ft, Top of Bentonite 

19 ft, Bottom of Bentonite 

23 ft, Top of Screen 

Well Screen 

4 ID in, Diameter 

.01 in, Slot 

15 Length (ft) 
s. s. Material 

38 ft, Bottom of Screen 
45 ft, Bottom of Boring 

FER\CRUZRNLG\PHASE1\204S\Feb~~ 1. 1994 750.m G- 19-3 0363 
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February 18, 1994 

MONITORING WELL INSTALLATION RECORD 

T 

Note: Elevations in feet 
above mean sea level. 

574.02 
573.56 ft, Top of Well 

NA ft, Concrete Elevation 

571.5 ft, Ground Elevation 
10 3/8 in, Boring Diameter 
4 in, Casing Diameter 
2.5 Bottom Protective Pipe 
s. s. Casing Material 

ft, Top of Casing (Protective pipe) 

Grout ‘ Other 
39 ft, Top of Bentonite 

45 ft, Bottom of Bentonite 

50 ft, Top of Screen 

i Well Screen 

4ID in, Diameter 

.01 in, Slot 

15 Length (ft) 
s. s. Material 

65 ft, Bottom of Screen 
68 ft, Bottom of Boring 

FER\CRWZRNLG\PHASEI\Z~S\Fe~~~ 1, 1994 7 5 0 m  G-19-4 
i d  L,! t . P  ‘ 



. .  TABLE G-19 

MONITORING WELL INSTALLATION RECORD 

PROJECT NAME: Fernald Environmental Management Project 

BORING ID NO: 2049 

PROJECTID: NA 

PROJECT LOCATION: Fernald 

COUNTY: Hamilton 

STATE: Ohio 

DATE INSTALLED: October 14, 1987 

FIELD ENGJGEOL.: L Wille 

TYPE OF SEAL: Bentonite 

DEVELOPEMENT METHOD: NA 

SURVEY DATUM 

WATER LEVEL/DATE: NA 

CONTRACTOR: NA 

DRILLEDBY: NA 

DRILLING METHOD: Cable-Tool Drilling 

TYPE OF BIT: Flat Head Hammer 

SAND PACK TYPE: NA 

L 

Note: Elevations in feet a 
above mean sea level. 

543.13 
542.71 ft, Top of Well 

541.2 ft, Concrete Elevation 

540.7 ft, Ground Elevation 
10 3/8 in, Boring Diameter 
4 in, Casing Diameter - 
2.5 Bottom Protective Pipe 
s. s. Casing Material 

ft, Top of Casing (Protective pipe) 

4 Grout 

0 Other 

11 ft, Top of Bentonite 

16 ft, Bottom of Bentonite 

18 ft, Top of Screen 

Well Screen 

4 ID in, Diameter 

.01 in, Slot 

15 Length (ft) 
s. s. Material 

33 ft, Bottom of Screen 
41.5 ft, Bottom of Boring 

0365 

FER\CRUZRNLG\PHASEl\2049\February 1. 19% 7:SO.m G- 19-5 
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PROJECT NAME: Fernald Environmental Management Project 

BORING ID NO: 21033 

PROJECT ID: 20.03.05 

. .  TABLE G19 

MONITORING WELL INSTALLATION RECORD 

PROJECT LOCATION: Fernald 

COUNTY: Hamilton 

STATE: Ohio 

I 

- ~~ 

DATE INSTALLED: May 17, 1993 CONTRACTOR: Pennsylvania Drilling 

FIELD ENGJGEOL.: Ken Geiger DRILLED BY: David Newman 

TYPE OF SEAL: Grout/Slurry DRILLING METHOD: Cable Tool 

DEVELOPEMENT METHOD: Bail-Surge-Bail TYPE OF BIT: Hammer Percussion Bit 

SURVEY DATUM SAND PACK TYPE: 10/20 Silica 

I I WATER LEVELDATE: 521.9016-2-93 . 11 

3 9 E 0 

Note: Elevations in feet 
above mean sea level. 

576.15 
575.6 ft, Top of Well 

573.58 ft, Concrete Elevation 

573.08 ft, Ground Elevation 
10 3/8 in, Boring Diameter 
4 in, Casing Diameter 
2.5 Bottom Protective Pipe 
s. s. Casing Material 

ft, Top of Casing (Protec 

Grout 

0 Other 

1 ft, Top of Bentonite 

:tive pipe) 

37 ft, Bottom of Bentonite 

47 ft, Top of Screen 

Well Screen 

4 in, Diameter 

.01 in, Slot 

62 ft, Bottom of Screen 
65 ft, Bottom of Boring 

FER\CRUZRNLG\PHASE~\Z~O~~\F~~I~~~~ I, 1994 7:40am G- 19-6 
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, H.0 HYDRAULIC TESTING 
b .  

This appendix describes the analysis procedures used to interpret slug tests that were conducted to 

obtain measurements of hydraulic conductivity of the glacial till/vadose zone. These values were used 

in fate and transport modeling. Rising and falling head tests (slug tests) were attempted on nine wells 

installed during Phase I1 activities and nine existing 1000-series monitoring wells installed during 

Phase I at Operable Unit 2 subunits. Slug tests were conducted in accordance with the procedures 

outlined in the Fernald Environmental Management Project (FEMP) Glacial TillNadose Zone 

Hydraulic Investigation Work Plan (1993). Water levels were recorded using HERMITTM data loggers 

and pressure transducers (manufactured by In-Situ Inc.). 

. 

Slug tests were completed on 17 wells screened in the perched water from June to July 1993. Tests 

could not be completed in Well No. 171 1 because of insufficient water present in the well casing at 

the time of testing. Out of 17 wells where slug tests were conducted, Wells 1433 and 1941 did not 

have sufficient water levels to conduct a falling head test. In these two wells, a baildown (rising 

head) test was conducted. A discussion of methodologies used for analysis is included in Section 

H. 1 .  Section H.2 presents the results of the analysis along with the field notes and well completion 

diagrams. 

R. 1 

A review of the well boring logs and water levels at the time of testing indicated that some 

monitoring wells selected for testing were under confining conditions. That is, sand lenses 

sandwiched between two layers of clay were modeled as confined aquifers, while well screens 

surrounded mostly by clays and silts were modeled as unconfined aquifers. For the fully penetrating 

wells screened in the confined portion of the aquifer, the data were analyzed using the Ramey et al. 

(1975) method which is an extension of the Cooper et al. (1967) method. The Bouwer and Rice 

(1976) method was used to analyze data from wells screened in the unconfined portion of the aquifer. 

SLUG TEST ANALYSIS PROCEDURE 

The static water level was determined in the field and was used in conjunction with well construction 

information to determine if the water level was rising or falling during the test in the screened portion 

of the well. Effective well casing radius for this condition, as proposed by Bouwer (1989), was 

calculated as necessary. An effective porosity of 30 percent was assumed for the sand pack. 
* L \ . e !  

- 8 :  * 
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3 

A 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

28 

29 

30 

31 

0.314, . - ..i. . ; :. i- .' : : '. 
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Fullv Penetrating confined Aauifer Tests 

The following assumptions were used in the analysis of data from tests of confined conditions: 

The saturated thickness is detined as the distance between the lower and upper aquitard. 

The effective screen length is defined as the portion of the sand pack which lies between 
the lower and upper aquitard. 

Clay is considered an aquitard when it lies above or below a more permeable material 
(e.g., sand). 

For fully penetrating wells screened in the confined portion of the aquifer, slug test data was analyzed 

using the Ramey et al. (1975) method, which is an extension of the Cooper et al. (1967) method. 

Test starting time was selected from the raw data to coincide with the time when the slug was 

completely in or out of the water. Initial head (H,), and static water levels were determined by 1 

plotting the data on a semi-log scale. Initial oscillations in the data were not considered for selecting 

H,. Slug test data were then analyzed using STEP-MATCHTM software, which uses the Ramey et al. 

method for the analysis (Bumb and Ramesh 1992). 

' 0 The Ramey et al. (1975) method also calculates skin factor based on the input value of the storage 

coefficient. Skin factor is a measure of permeability in the immediate vicinity of the wellbore as 

compared to permeability of the aquifer. High positive skin factors indicate significant wellbore 

damage from the drilling activity, while negative skin factors indicate increased permeability near the 

wellbore. 

Data were analyzed by the Ramey et al. method as well as the Bouwer and Rice method to gain 

confidence in the results when slug test data were of poor quality. While the Ramey et al. method 

uses the full data set, the Bouwer and Rice method requires only early time data. 

Unconfined Aauifer 

The following definitions were used in the analysis of data from tests of unconfined conditions (see 

Figure H-1): 

The effective aquifer thickness (H) is defined as the distance between the bottom of the 
aquifer and the static water level. 

The effective saturated thickness in the well (L,,,) is defined as the distance between the 
bottom of the sand pack or the bottom of the aquifer (whichever is higher) and the static 
water level. 
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SCHEMATIC OF SLUG TEST 
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The effective screen length (L,) is defined as the distance between the bottom of the aquifer 
or the bottom of the sand pack (whichever is higher) and the top of the sand pack or the 
static water level (whichever is lower). 

The Bouwer and Rice (1976) method was used to analyze the slug test data from wells screened in the 

unconfined aquifer. After determining static water level and starting time for the test, water level 

data were plotted on semi-log paper, with elapsed time on the linear scale and height of the water 

column on the log cycle. 

The effects of the water level rising in the sand pack in the well is depicted by the "double straight 

line" observed when plotting the data with the Bouwer and Rice method. The first straight line has a 

greater slope and represents flow of water through the highly permeable sand pack. The second 

curve is less steep and more accurately represents the flow of water through the less permeable'. 

aquifer. In all cases, the slope of the second straight line was used in calculating the hydraulic 

conductivity of the aquifer. 

H.2 SLUG TEST RESULTS 

Information pertaining to slug tests from well construction and boring logs is summarized in - 
. 

Table H-1. Lithologic information from boring logs and static water level measurements taken before 

the slug tests was used to determine whether the confined or unconfined conditions best represents the 

aquifer in the neighborhood of each test well. Table H-1 also presents the effective aquifer thickness. 

Well No. 1046 was a unique case since it appeared to have three sand layers under confined 

conditions. The combined thickness of sand was 2.1 feet, so an effective aquifer thickness of 2.1 feet 

was used in the analysis for this well. 

Static water level, as determined in the field, was used in conjunction with the well construction 

information to determine if the water level was rising or falling in the screened portion of the well or 

sand pack. If water level was rising or falling in the sand pack, effective radius of casing was 

calculated as proposed by Bouwer (1989). Table H-2 shows calculations of effective radius of casing 

for slug tests. 
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TABLE H-2 

DIUS OF CASING AND SLUG SIZE 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

1046 

1433 

1942 

1954 

11085 

1937 8.0 2.0 No 1 .oo 1.315 5.99 , 0.056 2.590 

NA - Not applicable. 



i 

February 18, 1994 0 Rising and falling head tests were analyzed by the Ramey et al. (1975) and/or the Bouwer and Rice I 

(1976) method as described in Section .H. 1. Results of slug test analysis are presented in Table H-3, 
and calculations and field notes are attached. When multiple slug tests are conducted in a well, a 

2 

3 

geometric average is considered a representative value of the hydraulic conductivity. When a slug 

test was analyzed by the Ramey et al. method as well as the Bouwer and Rice method, values of 

hydraulic conductivity from these two methods were in agEeement with each other. A plot of slug 

test data for the first Falling Head Test No. 1 for Well No. 1042 of the Lime Sludge Ponds shows . 

scatter and, therefore, the results are questionable. A high positive skin factor for Well No. 1042 

indicates that wellbore damage may have occurred during the drilling or this well was 

underdeveloped. 

. 
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- ! v i  
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13.0 I 2 4 . 0  I IS/A I W A  I 

--- 

H/A i 
U/A I I BOTTOM OS' BdREHoIs I 
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PROJECT UO. : 602.3.2 -BY- : Mot U o t d t  J*  d2 i M T Z :  U/A . 
BORING NO. : 1038 H,E COCBIDI~TES: 482055.43, 1379622.4 
UEU, HUMBIER: 1038 DATe 03 XHSTAL.: 01/13/88 

PROJPCT loAye: T m l d  RIDS TI- Q1G./ceO.: W. mQsy '" < ?  2 DATE: 01/13/88 

BOREHOLE DRILLIXG 

I DRILLING UCTHOD: -1 0 T o o l  I TYRP OF BIT: S ' l r t  Head I 
I DFULLIXC S'LUID(S) USED: (La F e e t )  I I S  CASING TmmORARY?: No I 
I F L U I D :  E20 ma: 0 TO: 28.51 CASING TYPE : MONITORING I 
I F L U I D :  U/A EaQI: WATO: U/A I CASfloc DIAM.: 4 In. I 
I IooTes/cobrMENTs: i CASING SIZP(S) USED: ( ~ p  r e d )  I 

I SIZE: mr/A fRo1I: U/A -To: mr/A I 
I I SIZE: 10 PROM: 0.0 TO: 28.5 I 
I 
I I I 

WELL DESQUPTION 

I I =  SER PIRE MATERIAL: S t W  ma. SteelI 

I P ~ R A T I W  TYPE: S c r e r n  I 0.0.: 4 3/8 In. I . D . :  4 In. I 

I TOTAL PHCFORATED ARPA: 10 S%. I 2bID PIPE 8ECTIo10: Not 1poted 1 
I NOTES/CCBQb&NTS: I 3RD PIPE SECTIOLO: Not N o t d  I 
I I com4Ems I 
I I I 
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I I 
PROTPCTIOlo SYsTBl 
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* I a u m I s C A P m D ~  I 
I 
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I ~ O U l l D S ~  I YSL I 

I 
584.09 I 

I -------I--- --- I 
I- 

Y/A -' I 
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0.0 I 
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2 .s  rt. 1 I 
I Q1om SURrAcE I 
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I----- I 

I mRJ3lo= PILL - 
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I Crout/Slurxy I 0.0 I 9.5 I U/A I U/A I 
I k t O n f t r  P d h t 8  I 9.5 I 14.2 I 19/A I U/A I 
I Sand I 14.2 I 28.5 I N/A I N/A I 
I PBIFORATED SEmION I 16.0 I 26.0 l U/A I U/A I 

I I 
28.5 I 19/A 1 
28.5 I 19/A I 

I WELL TIP I 
I OF BOREHOLE I 
I c)IL ASTER INSTALLATION I W A  I H/A I 
I I I I 

I zkZ%%Eor- SpCrIO#: I RISER PIRE DIAMETERS: I 
I AVC. SIZE OF P ~ O R A T I O I P S :  .010 (In.) I Lp31GTE O#' 18T PIPE SECTION: 10 S ' t .  I 

----- 
@ I  
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I --I---[ ---- 

--e- I -- --- I --- -- 
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WAS A SENSITIVITY TEST PSZWORMED aRs TEE WELL : U/A 
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More > Delay - 50 mls 
S Gravity - 1 . 
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. -  

(check default values) 
(chcck default values) 
(check default values) 
(check default values) 

Rcchcck Rcfcrcnce Level Entcr 101 0 0 
* Manual Water Lcvcl 13026 ? 3 & 7  
* Slug Measurements Diameter 2 t" 

Length 4 . 3 t  a . 3 2 -  
'JOLUr. e 0. \< fP 0 .  rs-ft' 

,. 
%tL" 

Transduccr Placcmcnt 

Datc of Tcst 
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End timc 
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- - 
- - - - - 

H0 = .YlQ f t  4 

1 .E-01 1 .E+00 1 .E+01 1 .E+02 

ELAPSED T I M E  f m i n )  
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MICROTIP CALIBRATED BY 

ON 7- 27 -93 
USING /SQBUTY/ EN& 

UtGE-Kd5 

IMPORTANT TELEPHONE CALLS: 

n 
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.. 
';- - .  . -  Reld Permeability Tests .+ - 

Rising/Falling If&d* (Slicct 2 of 2) =51?5 

Datalogger Output File Name: 

Weather: ~1 v . gar" - 4dr\M\ Q j  mtm-90; 
t *  

. 
Comments: 
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Pebruary 18, 1994 

YOHITORIFG WELL msTALLATIoBI REccsD 
;- . . - ' S g T $  
'* \';; 

'- 'RROjPCT lpAba: P e m a l d  RInS JTED R l G . / & O . :  Y. BLU8AWKI mTZ: 04/09/88 
08/24/92 4 -. * * <"'e- -5. 

'RROJECT NO. : 602.3.2 QIEQCEOBY : I& U o t d  DATX: U/A 
BORING NO. : 1039 U , P  CDaRDISKTES: 400729.12, 1379659.0 
WELL UUMBER: 1039 DATE 09 INSTAG.: 04/09/00 

BOREEOLE DRILLING 

I DRILLING bSETEO0: C a b 1  a T o o l  I TYRP OF BIT: T l a t  Head lrrmvr 
I DRILLING SZUID(S) USED: (in P w t )  I I S  Q19I#c Tm@ORARY?: 190 
I S'LUID: WATER m: O . O T 0 :  27.01 CASING TYPX : MOMITQZUIOG WZI& 
I S'LUID: 10/A TRCU: I/ATO: U/A I W I N G  DIAY.: 4 b. I D  
I UoTES/CoMME!TrS: I CASING SIZE(S) OSPD: (ip Prrt) 
I I SIZE: 10 m0M: 0.0 TO: 27.0 
I 
I 

I SIZE: DI/A m: UlA TO: I / A  
I 

WELL DESQURTIOU 

I * MO N I A f  SHZ PIRE MATERIAL: S t r i a l  ass stt.rL1 

I RHCFORATION TYPE: Scroan I O . D . :  4 3/0 In. I . D . :  4 In. I 
I AVC. SIZE OT RERPORATIONS: 0.010 ( I n . ) [  Ll?JICTE 0s' 1ST PIPE SPCTIOH: I 
I TOTAL REREVRATED AREA: 11. pt. I 2HD RIPE SECTION: Uot U o t r d  I 
I U-/cowbLENTs: I 3RD RIPE SECTION: H o t  H o t d  I 
I I cO&azms I 
I I I 
I RISER JOIblINC blETHO0: SCWH TYPE S Z  USH JOINT THREAD= I 
I I 

I E l ! E R N ~ Y & z z D  SECTIOU: I RISER RIPE OUMETERS: I 

RROTPCTIOU 

I RISER PROTECTIYP RIRZ LPNOTH: 5.0 pt. I OTBER PROTECZIOH (* lOTp0 aerXm) I 
I PROTECTnTp RIRP 0.0.: 10 3 In. I I 
I *Ix)Qlf#cQ\p I 
I I 
I IT524 I DISTANa ABovE/BELcw I ELWATIOIS I 
I I c ; R o v N D 8 ~ ~  I MSL I 

~ ~ ~~ ~ ~~~ ~~~ 

- 1  

579.27 I 
577.4 . I  

2 . 5  rt. I I 

2 . 5  rt. i ~~ 

0 . 0  I 
i TOR OS' RISER RIPE i 
I GRomso SORFACP I 
1 BOTTOY OF RROTECTNP RIRP I 

i 
'I 
I 
I 
I 
I 
I 
I 
I 
I 

i i i 
WAS TBP WEZL TLU SEE00 AFTER I# STALIATIObl? MO 
WA9 A SENSITIVITY TEST RPRFORMEO ON THP WOLL : Uo 

1 

6343 

H-2- 18 
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... -; 

Tcst# 

Ratc 
* Log 

# of XDs 
TY PC [ Levcil . 

ID (WellID) (Well#] [FH/RHJ 

Quad Coefficient (serial #) 

* Linearity (serial #) 

Scale (serial a) 
Offset (serial #) 

Rcference (01 

More > Delay - 50 mls 
S Gravity 2.1 

Units - feet 

Mode - TOC 

~ 

0 

(check default values) 
(check default values) 
(check defauit values) 
(check default values) 

.._ 

.- 

Recheck Reference Level Enter [0] 0.0 0.0 0 

Slug Measurements Diameter Z%a 2%' - 
5 . 9 4  5 s.4g Manual Water Level 

Length 3'34 1' 3 a 8 #  3l 3, 

e- 

* Transduccr Placement . 

Date of Test 

Start tirnc (minutes and scconds) 
End tirnc 

H-2- 19 
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+ C z 2 . 3  

K -  

‘k c 

- - 2 - 6 9  

2 L e  

+ 

+ 

t 

=I-‘ 3S69 0 

r 

D n  Q DEPARTMENT 
PROJECT F € M P  C tu- 
ENG COMM NO. :, rZARN I 
AREA 

PROJECT NO 
2 -  .sy;Z, 7- e$+ - R ‘1; 

u 

REVISED BY 

SHEET 1. OF Z L  H-2-20 
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CLIENT DEPARTMENT 

ENG COMM NO R PRO<ECT NO CHECKED BY /I& /&/&,&ATE , 
AREA S l u  4 T e s t s  - K r REVISION ~ ~ B E R  DATE 

b 

. .. 

K -  

c c 

I -  J- I #  I 
- i 3 6 1 ~ r  
- 

_ .  
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rr) d, 

Kl 
cn 
>\ 
CY 
C 
4 

.- 
- m c 

v) 
.- .- 
E o  

0 

0 

0 

J- o r  
L n  - 0 

0 
0 d n 

c .- 
E 

W 

L 
0 
3 
0 
m h 

c/) 

UY 
Q) 

I- 

-w 
- -  

-I+ 

v, 

d- 
0 
7 

- 
2 0  

y o  
I 

c 
I - 
0 0 

7 
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FERNALD 
RVFS 
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'. 

CHANGES FROM PLANS AND SPECIFICATIONS. AND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

IMPORTANT TEL'EPHONE CALLS: 

-5 

H-2-24 
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A a'. $ 0 -  . -5l75 
r, i 3 ,i f.4 -. . *$,& 7: 

muITQRIIoc WPLL IBSTALLATICPI RecaecD 
08/24/92 

PROJECT m: r'rmrld WG./cpO.: Y. 8LW-I DATX: 04/11/68 
PROJECT 80. : 602.3.2 -BY . :  8 o t 8 o t d  DATE: 8/A 
BORING NO. : 1041 M,k COQBZDIKATES: 480550.15, 1379798.6 
WELlr HUZUBER: 1041 DATE OP INSTAL.: 04/11/80 

BaREHoLp ORILLIXC 

I DRILLING METHOD: crbl 'r Tool I TYRE OF BIT: P l a t  R a d  &mmr I 
I DRILCING FLUID(S) USED: (in root) I IS QIsIlic Tb2mmAwII: a0 I 
I SZUID: wATB\ #'ROY: 0 . m :  22.51 CASRSC TYPL : YOIOITORIHG WeLt - I  
I FLUID: I / A  I'ROY: B/ATO: U/A 1 CASING DW.: 4 In. ID I 
1 I o T p s / c o ~ 9 :  I CASIXfG SIZ(8) O m :  ( i n  Prrt) I 
I 1 sxm: 10 PRMI: 0.0 TO: 22.s I 
I I SI=: W A  VROY: W A  TO: t / A  I 

1 I I 

wELLDEsQuRTIoIo . 

I I RISER PIPE MA!lTduAL: 8tain.h.a Stmil 
I YAS~Y~EZz  SECTION: I RIsnZ PIRP DwIETeE\s: I I RERFORATIabl TYRP: Serean I 0.0.: 4 3/8 In. I.D.: 4 In. I 
I AVC. SIZE OS'RERFORATIONS: 0.010 (In.)l LPNCTH CW 1ST RIRE 8ECTI:oH: I 
I TOTAL PERFORATED AREA: 10 S't.  I 2HD RIPE SECTXCM: Uot H o t 4  I 

I 
NT THReADKD I 

I I 
1 RISER JOINING YETROD: SQlEw TYRE S'LU98 JOI 

H-2-25 



Tcst# 7 
Rate 

*. Log 

# of XDs 

fY  PC [Levell 
ID (Well ID) [Well #I . 

Rcference 
Qua i  Coefficient , (serial #) 

Linearity (serial #) 

' Scale (serial #) 

Offsct (serial #) 

lo1 

More > Delay - SO m/s 
S Gravity - 1 

Units - feet 
Mode - TOC 

e 

(check default values) 
(check default values) 
(check default values) 
(check default values) 

0 
Recheck Reference Level Enter [Ol 
Manual  Water Lcvcl 3. 24 
Slug Measurements Diameter h 2' 

Lcngth 4 3 q-"' 
V O L J * G  0 . 1 5  w 

. D  

Transduccr Placcment 

FEMP-OU02-4 DRAF 
February 18, 1994 

!o 

3 .  rot'. 
7A. &4? 
0 . 0 3  rL 

Datc of Tcsi 
StiIrt time (minutes and scconds) / d ; S  // ts- 
End rimc i / z s  / t j r  
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WELL -1042 F d l  I i n g  Head T e s t  8 1 

STEP ( S l u g 1  T e s t  A u t o m a t e d  T y p e - C u r v e  M a t c h  ( V 1  .21 

I 
.20 

.10 

.BB I 1 I I I I I I I I  I I I 1 1 1 1 1  I 1 I 1 1 1 1 1  

I I I I I 1 1 1 l  I I I I I I l l  - - 
S = 1.0E-04 - 
r = 2.00 in. 

r = 5.00 i n .  

- - - - - 
Cg = 800.0 - 
H0 = 1 .420 f t - - - - 

- 

1 

- - - 

1 .€+02 1 .E-03 1 .E-02 1 .E-01 1 .E+00 1 .E+01 

ELAPSED TIME ( m i n l  

H-2-27 
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' .  

WELL 1042 Falling Head T e s t  2 

STEP (Slug1 T e s t  A u t o m d t e d  T y p e - C u r v e  M d t c h  I V 1  . 2 )  

1 .OO 

.90 

.80 

.70 

- .60 =; 
I 

0 
t 

nz 

- - .50 

0 
< 
W 
I 

.40 

.30 

.20 

S = 1 .0E-04 
r = 2.00 i n .  

r = 5.00 i n .  

Co = 800.0 

T = 1 .30 sq . cm/s 

s k i n  = 6.05 

. QQ 
1 .E-03 1 .E-02 1 .E-01 1 .Et00 1 .E+01 1 .E+02 

ELAPSED T I M E  I m i n )  

H-2-28 



. .  
FEMP-OU02-4 DRAFT 
February 18, 1994 

WELL 1042 Rising Head T e s t  

STEP (Slug1 Test Automated Type-Curve Match I V 1  . 2 )  

1 .OO 

.90 

.80 

-70  

3 .60 
\ 
I 

0 
I- 
U 
LT 

0 < 
I 

- 
- .50 

w . 4 0  

.30 

.20 

.10 

. GO 

T = 1 .22 s q . c m / s  

skin = 9.20 

I I I 1 1 l l 1  I I I I I 1 1 1 l  I I 1 I I I l l  

1 .E+02 1 .E-03 1 .E-02 1 .E-01 1 .E+00 1 .E+01 

ELAPSED T I M E  r m i n l  

H-2-29 
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. 
,' 3 - 

' -2) 

I 
W E A M E R  CONDITIONS: I Ir.??OfTANT TELEPHONE CALLS: j 
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xi * ;, b .-.' a ;% -. ; 
YIIOITOEUHG NELL R?STALZATIOH @ PROJECT a: r r r r u l d  RIDS PI- PISO./-.: Y. C O I D m  DATE: 04/21/88 

-' ''' 
08/24/92 

PROJECT HO. : 602.312 CBEQlpDEX : Hot H o t d  DATE: H/A 
BORING NO. : 1042 N,E COORDImTES: 480388.77, 1379543.2 
WELL NUMBER: 1042 DATE 09 INSTAL.: 04/21/88 

BORSSOIZ DEUUIXG 

I DRILLING NETHOD: kt Hotad I TYPE o f  BIT: Flat H u d  Hanutar I 
I DRILLIHC ROID(S) USED: (h r-t) I I8 CASING TEbLpoRARy?: Ho I 
I FLUID: S'RCU: 3 TO: 21 I QLSMG TYPE : MOHITORIHC * I 
I EZVID: W A  S'ROY: N A T O :  N/A I CASIloG DIAM.: I 
I #oTps/cmmnaTs: i CASING srz~(s) USED: (in 0-1 I 
I I SIPC: 10 T&loN: 0 TO: 21 I 

I SIZE: W A  IPROY: N/A TO: U/A I 
I I I 
I 

WEWl DESQIIRTIOH 

I m p :  MONf TORTNG WliZZ 1 ELTSERPIPE MATERIAL: s t a i d  0.. steel1 
I DIME= OF PEWORATED SPCTION: I RISER PIPE DfAMETERS: I 
I PPECMIRATIOM TYPE: ScreeP I O.D.: 4 3/8 In. I . D . :  4 In. I 
I W G .  SIZE OF PERS'ORATIONS: -010 (In.) I W G T E  a0 1- PIPE SECTION: 10 S't .  I 
I TOT= PERXORATED ARPA: 10 S t .  I 2MD PIPE SIECTIOW: Hot Noted I 
I IoTos/c-s: 1 3RD PIPE SECTIOW: N o t  H o t d  I 
I I CaMblEms I '  
I I I 
I RISER JOINING MET BOD: THREAD AND CO mu I 

I RISER PROTECTIVE RIPE LBlGTH: 5 S't. 1 OTEER RROTECTIOI (* MOTE0 BELW I 
I PROTECTIM PIPE 0.0.: 10 In. I I 

! @ !  * ~ W  

I 
576.46 I 2.0 rt. . I  

0.0 I H/A 1 
2 . 5  ?t. I I 

-------- i --I--- I ---- -- I -- 
1 TOP O f  RISER PIPE I 
I c;ROvM) -ACE I 
I BOTTOM o f  PROTECTIVE PIPE I 

N/A 
N/A 21 I 

5.3 I P/A 

21 i 

I I I 
WAS TEE WELL SZUSBED AFTER IISTALLATIOI? 
I 

Ho 
WAS A SENSITIVITY TPST PERli'ORMlED ON Tgp WEWl : I@ 

H-2-3 1 
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Datalogger Summary/Set- U p  Form 

:* ,T* ' f  ;i?? 
2 .  Unit On + -, 

Tcst# 

Rate 

Log 
# of XDs 

TY PC [Level! 
ID (WcllID) [Well#1 [FHlRH] 
Rcference 

Quad Coefficient (serial #) 

Linearity (serial #) 

Scale (serial #) 

' Offsct (serial #) 

IO1 

More > Delay - SO mls 
S Gravity - 1 

Units - feet - 
Mode - TOC 

Rcchcck Refcrcncc Lcvcl Entcr [ O ] .  
Manual Waicr Levcl 

Slug Measuremcnts Diameter 
Lcngth 

t J O i v  r: € 

Transduccr Placcmcni 

Date o'f Test 

Stilrt [ imc (,minuics and sccondsj 

End [ imc  

(check default values) 
(check default values) 
(check default values) 
(check default values) 

H-2-32 
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February 18, 1994 

1 .OO 

.90 

.80 

.70 

3 -60 
\ 
I 

0 

c 
4 

0 '  
U 

I 

- - .50 

a 

w .40 

.30 

.20 

.10 

. aa 

WELL 1046 Fa1 1 i n g  Hedd T e s t  

STEP ( S l u g 1  Test Automated Type-Curve Match I V 1  .2) 

T = 4.09E-02 sq.cm/ 

s k i n  = -2.36 

1 .E-02 1 .E-01 1 .E+00 1 .E+01 1 .E+02 1 .E+03 

ELAPSED T I M E  fmin)  

H-2-33 
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r I t  I +- 
0.86 7-' 

e 

K =  

01 O 387 

c - 
DEPARTMENT 

- CLIENT 

ENG COMM NO RDC 1 1  PROJECT NO t b  3 3 I 
PROJECT C R U  -1 F F  M I-' 

AREA sLq,:*e<+s 1 R z 
SUBJECT REVISED BY bfiP-ar h d  d 

Form EU-2 I2 90) H-2-34 SHEET 1 OF / 
A .  
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0 

c 
I 

0 - 

H-2-35 

(Y 
I 

0 - 7 0  
0 

. -  



MIZ3OTIP S.N. P A  93-96 
ALSYA METER S . N .  4 a  
BETA GAMMA METER S . N .  ' 7 7 / 7 3  

WATHER CONDITIONS: I IMPORTANT 'i-=LEPHONE CALLS: 

MICROTIP CALIBRATED BY 
TT 5h:d 

ON t i - 5 - 9 3  
USING Z C & f t , / e a e  
LOT # f O t 4 7 3 - l a  

VISITORS ON SITE: 1 CHANGES FROM PLANS AND SPECIFICATIONS. AND I 
0 4 5 9  -?G*-s 

~ ~ h *  awfc+r - c h - a  
I OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

ZoJed 7Est f I RJ*+ f 0 4 C  AM Jkf ac-s I 

H-2-36 , ~ . .  
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FERNALD 
. RVFS 

c 

-  SHEET a 0-F 9 FIELD ACTIVITY DMLY LOG 
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I 

... , .,. ' I . .  

- .  

I 1 
I 
I 
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:5 q-. t '  

' D a t ~ l ~ g ~ e ~ ~ , S u m ~ a r y / S ~ e t ~  U p  Form 

' Unit  On 

* 

e. 
8 

c 

a 

Test# 
Ratc 

Log 
# of XDs 

TY Pe [Level] 
ID (Well ID) [Well #] [FH/RH) 

Quad Coefficienr (serial #) 

Linearity . (serial #) 

Scale (serial #) 

Offset ' (serial #) 

Reference [Ol . 

8 

More > Delay - SO m/s 
S Gravity -<I 
Units - feet 

Mode - TOC 

Recheck Reference Level . Enter [O] 

Manual Water Level 

Slug Measurements Diameter 
Length 

(check default values) 
(check default values) 
(check default values) 
(check default values) 

0 
13.d I 

d ie. 

3 k. 

dd.061 *+ Transducer Placemcnr 

Date of Test 8 - 5 - 9 3  
Start t i m c  (minutcs and scconds) 
End t imc 

Dataloggcr Filc Namc: 



FEMP-OU02-4 DRAFT 
, February 18. 1994 

Unit On 

Test# 

Rate 

Log 
# of XDs 

TY Pe (Level] 
ID (Well ID) [Well #I [FH/RH] 

* Reference 
Quad Coefficienr (serial #) 

-Linearity (serial #) 

Scale (serial #) 

Offset .' (serial #) 

(01 

More > Delay - SO m/s 
S Gravity -<l 

Units - feet 

Mode - T O C  

Recheck Reference Level . Enter [O] 

Manual Water Level 

Slug Measurements Diameter 
Length 

0 Transducer Placement 

(check default values) 
(check default values) 
(check default values) 
(check default values) 

0 
13.18 

d I--. 

3 4. 

7 -  5 -  4 3  Date of Test 

Start rimc (minutes  and scconds) o-ms-. @ Iqfi 
End timc la0 -*%. 8 -- J6 IF 

Daialoggcr Filc Name: 

-. 

H-2-40 
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WELL 1048 Falling Head T e s t  

STEP (S lug1  Test  Automated Type-Curve Mdtch ( V 1 . 2 )  

1 .OO 

.90 

00 

.70 

2 .50 

a 
c 
U 

0 
e 
I 
w . 40  

.30 

-20 

.10 

H-2-4 1 
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WELL 1048 R i s i n g  Head Test  

STEP (Slug1 T e s t  Automdted Type-Curve Match IV1 .21 

.60 

.50 

.40  

.30 

.20 

.10 

-00  

I UI I 1 1 1 1 1  I I I 1 1 1 1  . o  a 
= 1 .0E-04 
= 3.21 i n .  

= 5.00 i n .  

I I I 1 I I 1 1 1  I I I I I l l d  

1 .E-03 1 .E-02 1 .E-01 1 .E+00 1 .E+01 1 .E+02 1 .E+03 

ELAPSED TIME I m i n )  
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e 

e 

e 

+ c s  

Y O  cQn -c- 

I. 295 

0.0 SO8 

~ 

27-7-41 SHEET OF Form €53 2 12 901 



Q) 
0 
CY 
.- 

L 

3 
0 
m 
I 
cn 
m 
Q) 

I- 

w 

a3 
' 0  

7 

.'. 
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- 
I 

0 
F 

N 
I 

0 - 

H-24 

0 
0 
0 
N 

0 

W 
0 
? 

0 

N 
0 
F 

0 

03 
0 

0 

-4- 
0 

0 

0 
7 

n 
c .- 
€ 

W 

E .- 
I- 



MICROTIP S . N. m f 3 d O P 8  

BETA GAMMA METER S . N. 77090 
ALPHA METER S.N. EiyR 

VISITORS ON SITE 

. % .  s e h e p r  

WEATHER CONDITIONS: 

CHANGES f ROM P U N S  AND SPECIFICATIONS. AND 
OTHER SPECIAL OROERS AND IMPORTANT OECDIONS. 

IMPORTANT TELEPHONE CALLS: 

/doh)c- 

H-2-45 
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J 

. .  

B 

1 

B 
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Test# 
Rate 

Log 
# of XDs 
TY Pe [Level] 
ID (Well ID) [Well #] [FH/RH] 

Quad Coefficienf (serial #) 

Linearity (serial #) 

Scale (serial #) 

Offset ' (serial #) 

Reference (01 

f 

More > Delay - 50 m/s 
S Gravity -<l 

Units - feet 
Mode - TOC 

Recheck Reference Level ' Enter [O] 

Manual Water Level 

Slug Measurements Diameter 
Length 

e * Transducer Placement 

Date of Test 
Start rirnc (minurcs and  scconds) 
Enh tirnc . 

Dauloggcr Filc Narnc: 

.e37 

Q0.o68 
-. ffa7 

(check default values) 
(check default values) 
(check default values) 
(check default values) 

0 

3.77 a. 
d in. 
3.0  G?. 

H-2-47 



. .  
Unit O n  

'. 

Test#  
Rate  

* Log 
# of XDs 

Type [Level] 
* I D  (Wei l ID)  [Wel l#]  (FH/RH] 

Reference 
' Quad Coefficien'i- (serial #) 

Linearity (serial #) 

Scale (serial #) 

Offset ' (serial #) 

(01 

#- 

More  > Delay - 50 m/s 

S Gravity -<l 
Units - feet  
Mode - TOC 

Recheck Reference Level ' Enter [O) 

Manual  Water Level 

* Slug Measurements Diameter 
Length 

# 3  

) c u e (  
loqg a 
0 

ao. oag 
-./la7 

(check default values) 
(check default values) 
(check default values) 
(check default values) 

0 

8.96 e. 
d in. 

3 . 0  k .  

c i x s a  R. 0 * Transducer Placement 
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. .  * .  Datalogger Summaryl.Set--,’b,p: ! , . . .s. . . . c , * t  Folm .. 7, 1: 
I . . .  i .  ,, . , :_. .. . 

Unit On  

Test# 
Rate 

Log 

‘TY Pe 

# of XDs 

ID (WellID) 
Reference 
Quad Coefficienf 
Linearity 
Scale 

Offset r 

/ 

#w 

Io9 

I .  
[Level] 1 cdc I 

[Ol 0 
(serial #) rJ/P “ 

(serial #) .oq 3’) 

(serial #) -. na7 

n i a .  

[Well #] [FH/RH] 1q33 BhRd 

(serial #) d o .  06% 

More > Delay - SO mls 
S Gravity - $1 

Units - feet 
Mode - TOC 

Recheck Reference Level * Enter [O) 

(check default values) 
(check default values) 
(check default values) 
(check default values) 

11.78 f c .  
0 

Manual’ Water’Level 

Slug Measurements Diameter 
Length 

# * Transducer Placement 

Date of Test 
Start timc (minutes and scconds) 

End timc 

Dataloggcr Filc Narnc: 
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VEATHER CONDITIONS: 
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Datalogger Summary/Set-  Up  Form 

Unit On 
8 

* 
8 

8 

8 

8 

8 

8 

8 

* 

Test# 
Rate 

Log 
# of XDs 

Type [Level] 
ID (Well ID) [Well #] [FH/RH] 

Quad Coefficienr (serial #) 

Linearity (serial #) 

Scale . (serial #) 

Offset (serial #) 

Reference [Ol 

More > Delay - SO m/s 
S Gravity - 1 
Units - Eeei 
Mode - TOC 

Recheck Reference Level Enter [O] 

Manual Water Level 

Slug Measurements Diameter 
Length 

rl 

Transducer Placement 

Date of Test 

Start timc (minutes and seconds) 
End t imc 

Datalogger File Namc: 

H-2-6 1 

(check default values) 
(check default values) 
(check default values) 
(check default values) 

0 

7.37 u. 
I ie. 

5.99 *. 
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Datalogger Summary/Set-  U p  Form 
, : - r .  

Test# 
Rate 

Log 
# of XDs 

Type (Level] 
ID (Well ID) [Well #] [FH/RH] 

Quad Coefficienf (serial #) 

Linearity (serial #) 

Scale (serial #) 

Offset (serial #) 

Reference PI 

More > Delay - 50 m/s 
S Gravity - 1 
Units - feet 
Mode - TOC 

Recheck Reference Level Enter (01 
Manual Water Level 

lo5 
I 

. 

do 09\13 

.om3 

(check default values) 
(check default values) 
(check default values) 
(check default values) 

0 

7. 38 e. 
Slug Measurements Diameter 1 io. 

Length 5.97 4% 

Transducer Placement 41. f6 G .  

Date of Test . 7 - 3 5  9 3  

Start time (minutes and seconds) 0 p i n .  @ 09dd 

End time /a0 ma-. e ilaa 

Daaaloggcr File Namc: J 4 3 V  Rti  
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. E0 

.70 
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30 

WELL 1937 F d l  I i n g  Head T e s t  

STEP ( S l u g 1  Test  Automated Type-Curve M d t c h  I V 1  . 2 )  

.20 
I 

T = 1 .22E-02 sq.cm/ 

C D ~ ~ ~  = 5.40€+00 

. s k i n  = -2.03 

I '  I I I I l l  

I- .a L I I I I I I I I I  I I I I 1 1 1 1  I I 1 1 1 1 1 ,  

I I I I I I l l 1  I I I I I I l l  

S = 1.0E-04 
r = 1.00 i n .  - 
r = 4.00 i n .  - 

- - 
- 
- 
- 

C,, = 312.5 - 
1 

1 .E-03 1 .E-02 1 .E-01 1 .E+00 1 .E+01 1 .E+02 

ELAPSED T I M E  I m i n )  
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WELL 1937 Rising Head T e s t  

STEP l S l u g l  Test Automated Type-Curve Mdtch ( V 1  .21 

I I I I I l l '  

- 
0 
U 
w . 4 0  
I - 

- 

- - - 
.30 - - - - - 
.20 - I - T = 4.95E-03 3q . c m / z  - - COeZs = 6.19€+00 
.10 - - - skin = -1.96 - - 
. BG I I 1 I I I l l 1  I I I I I 1 1 1 1  I I I I ' l l '  

S = 1 .0E-04 
r = 1.00 i n .  

r = 4.00 i n .  

1 .E-03 1 .E-02 1 .E-01 1 .E+00 1 .E*01 1 .E+02 

ELAPSED T I M E  ( m i n l  
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Datalogger SummarylSet- Up Form 

Test# 
Rate 

Log 
# of XDs 

Type [Level] 
ID (Well ID) [Well.#] [FWRH] 
Reference 

Quad Coefficienr (serial #) 

Linearity (serial #) 

Scale (serial #) 

Offset (serial #) 

PI 

More > Delay - 50 mls 
S Gravity - 1 

Units - fret 
Mode - TOC 

Recheck Reference Level Enter [O] 

Manual Water Level 

0 Slug Measurements Diameter 
Length 

Transducer Placement 

Date of Test 
Start timc (minutes and seconds) 

End timc 

Datalogger Filc Name: 

IO9 
I 

(check default values) 
(check default values) 
(check default values) 
(check default values) 

5.63 -k. 

5.97 4%. 

d o .  d61 -k. 

1937 FC) 

0 3 9 2  ' 
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Test# 
Rate 

Log 
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Datalogger SummarylSet-  U p  Form 

# of XDt 
Type (Level] 
ID (Well ID) [Well #] [FH/RH] 

Quad Coefficienr (serial #) 

Linearity (serial #) 
Scale (serial #) 

Offset (serial #) 

- 

Reference to1 

More > Delay - SO mls 

S Gravity - 1 
Units - feet 
Mode - TOC 

Recheck Reference Level Enter [Ol 
Manual Water Level 

* Slug Measurements Diameter 

Length 

Transducer Placement 

Date of Test 
Start time (minutcs and scconds) 

End timc 

Dataloggcr Filc Name: 

(check default values) 
(check default values) 
(check default values) 
(check default values) 

5-99 w. 

1937 RM --- 

.. -6.3'9 3 
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NEATHER CONDITIONS: 
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IMPORTANT TELEPHONE CALLS: 
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df / FiEtD ACTIVITY DAILY LOG - s .  r.;r L 

i-" 

MICROTIP CALIBRATED BY 

ON & - 6 - S 3  
USING Z s d & / - i  

LOT # ?dttif.j-& . 

2. N=6--\.7 

VISITORS ON SITE CHANGES FROM PLANS AN0 SPECIFICAflONS. AN0 
OTHER SPECIAL ORDERS AND IMPORTANT OECISIONS 
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MICROTIP S.N. '3A9300?8 
ALPHA METER S .N. Ff-& 
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Unit On 

SD (WeHID) 
" Reference 
* Quad Cocfficien'i- 

Linearity 

* Scale 
Ofher I 

x 

\ o s  . 
V 

1 -  

[Lcvei] Iwel - 

[Well [FH/RH] Rl4 
IO1 0 
(serial #) F31A 
(serial #) - 4 9  37  

(serial #) -. Ita7 
(serial #) 3 0.068 

More > Delay - 50 mls 
S Gmoity -3 
Units - feet 
Mode - TOC 

Recheck Reference Level ' Enter [O] 
* Manual Water LevcI 

e Slug Measurements Diameter 
. Length 

Transducer Ptacemcnr 

Darc of Test 

Star1 timc (minutes and tcconds) 

End lime 

(check default values) 

(check default vaIutr) 
(check dehult values) 
(check default values) 

.. 
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Unit On -. 
" Tes:# 
' Rate 

* Lop 
rrY of XDs 
Typt 
ID (WellID) 
Refereace 
Quad Cocfficiear (serial #) 

* Linearity (serial #) 

* Scale (serial #) 

Offset ' (serial$) 
/ 

Mort > Delay- 50Ws 
S Gravity - + 
Units - feat 
Made - TOC 

do. 068 

-. /la7 

(check default M~UCS) 

(check default values) 
(check default values) 

(check dcfaulr values) 

0 
r3.77 

Recheck Reference Lev4 ' Enter [Ol 
Manual Warei'Levef 

Slug Measurements Diameter I m. 
. Length 3-40 43. 

Transducer Placement 

Dare of Tesr 
Star[ iimc (minutes and scconb) 

End rime 

DaiaIogpr Filc Narnc: 
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.*g 'C .e c 
.* ! *+e; . y' ... 

I Qatalogger Summary/Set-  Up Form 

l . ,* , . l  :: 

I h I C  

1-og 

Ty pc [ Lcvcll 
o f  SI)> 

ID (\Yell IO) [Well # I  [FIVRHI 

' Rcfcrciicc IO1 
Quad Cocfficicnt (scriai #) 

Lincariry (serial #) 

Scale (serial #) 

' O f f S C l  (serial #) 

More > Delay - SO mls 

S Gravity.; 1 
Units - feet  

..- 
- M o d e  - TOC 

Recheck Reference Level 'Enter [OJ 
Manual Water Level 

* Slug Measurements Diameter 

Length 

c 

' Transduccr Placement . 

0 
2 0 3 ~ s  6 

(check default v a l u e )  

(check default values) 
(check default values) 
(check default values) 

0 
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ERA PROJECT 

,.,i :: 

I<.llC 

Lo; 

Typc [ I,CVCl] 

= of SI>\ 

ID (.\Vcli I D )  [\\'ell #I [FHIRI-I1 
R c fr: r c ncc 

Quad Cocfiicicnt (scrial #) 

Lincrlrity (scrial #) 

sca IC (scrial #) 

ofrsct (serial #) 

101 . 

More > Delay - SO m/s 

S Gravity 1 
Units - feet 
Mode - TOC 

.- 

Recheck Reference Level Enter [ O ]  
Manual Water Level 

Slug Measurements Diameter 
Length 

c 
Transduccr P l ~ c c m e n t  . 

Datc of Tcst 

SiiIrt l imc (rninutcs and scconds) 

End tiiiic 

. .  . .  _ : .  . .  , ;  . , . . : .  .;".'.. i: .... 
1 : .  ...I , , . 1 ..,.,, j.:.. . : r. .. I 1 ... I 3 

. . .  .: . I ... ,.,(' 

(check default values) 
(check default values) 

(check default values) 
(check default values) 

r447Rtf 
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WELL 1950 Fa1 1 i n g  Head T e s t  

STEP (Slug1 Test Automated Type-Curve Match IVl .2l 

l.", .90 r 
.70 

.60 

.50 

.40 

.30 

.20 

.I0 

.OO 

1 I I 1 1 1 1 1 1  I .  I I 1 1 1 1 1  

- 
- I 
- T = 1.34E-03 sq.cm/s 
1 .COe2'  = 4.82E+00 
- s k i n  = -2.02 

- 

- 
- - 

I I I I 1 1 1 1 1  I I I I I 1 1 1  I I I I 1 1 1 1  1 

- 
- I 
- T = 1.34E-03 sq.cm/s 
1 .COe2'  = 4.82E+00 
- s k i n  = -2.02 

- 

- 
- - 

I I I I 1 1 1 1 1  I I I I I 1 1 1  I I I I 1 1 1 1  1 I I I I I U  

4.25 i n .  

276.8 

1 .E-03 1 .E-02 1 .E-01 1 .E+00 1 .E+01 1 .E+02 1 .E+03 

ELAPSED TIME ( m i n l  
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WELL 1950 R . i s i n g  Head T e s t  

STEP LSlugl Test  Automated Type-Curve Hatch ( V l  .21 

1 .OO 

.90 

.80 

-70  

U a 
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w . 4 0  4 

. I  

.30 

-20 

.OO 
1 .  
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,1950 Rising Head T e s t  

STEP (S lug1  Test  Automated Type-Curve Match ( V 1  .21 

1 .OO 

.90 

.80 

.70 

3 .60 
\ 
I - 

.50 c 
U 

0 
oz 

I 

a 

w .40 

.30 

I I I I I l l  

0 0 

0 

00' 

c 
0 0  

C 

. o  

0 

0 

I 
- 

.20 - - - T = 2.17E-04 5c 

.10 I C p 2 '  = O 1  .98E+00 
- 0 - s k i n  = -3.00 

.OO I I I I I 1 1 1 1  I I I I IIU 

0 - - 

cm/s 

- 

5.00  i n .  

= 800.0 

1 .E-03 1 .E-02 1 .E-01 1 .E+00 1 .E+01 1 .E+02 1 .E+03 

ELAPSED TIME ( m i n )  

H-2-90 



FEMP-OU02-4 DRAFT 
February 18, 1994 

a 

a 

a 

FERNALD 
~ R W S  

VISITORS ON SITE 

d w  
WEATHER CONDITIONS: 
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CHANGES FROM PLANS AND SPECIFICATIONS. AND 
OTHER SPEClAL ORDERS AN0 IMPORTANT DEClSIONS. 
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ERA PROJECT Datalogger SummarylSet-  Up Form 

' I ' C S l  u 
* R;l lC 

L o g  
.e s D~ 

TY P" 
ID (Wcl l  I D )  

' Quad Cocfficicnt 

* Lincarity 
Scalc 

Offsct 

Rc Ic r c nce 

[ LC\*Cll 

Pi 
[ W c l l  #I (FHlRH] 

(scrial #) 

(scrial #) 

(serial #) 

(serial #) 

More > Delay - SO mls 
S Gravity - 1 
Units - feet 

..- 
M o d e  - TOC 

20.06 3 ?. 
o.os \  6 

(check default values) 

(check default values) 
(check default values) 
(check default values) 

Recheck Reference Level 'Enter [O] 

Manual Watcr Level J . \ e  F t  

Slug Measurements Diameter 1-1  rs 
Length +F T- 

Tra nsd uccr Place men1 

Date of Tcsl 

Start tirnc (minutcs and scconds) 
End riiiic 

.. . . . .  . .  



‘i’cst H 

- I L l l C  

*  LO^- 
# of SDS 

TY P‘ (Lcvcll 

ID (li’cll IO) ‘[Wcil #I [FH/RH] 

Rcfcrcncc 101 
’ Quad Coefficient (serial #) 

Lincarity (serial #) 

Scalc (scrial #) 

Offsct (serial #) 

. .  
 le^^ c 

0 

. More > Delay - 50 m/s (check default values) 
(check default values) 
(check default values) 

S Gravity - 1 
Units - Eeet - 
Mode - TOC (check default values) 

Recheck Reference Level Enter [O] 0 
’ Manual Water Level 7. Y 2 FK 

Slug Measurements Diameter 1 -  rd 

Length 4 - F T  

Transduccr Placcment . 

Datc of.Tcsi 
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MICROTIP CALIBRATED BY 
a. h C 6 - l r -  

MITORS ON SITE CHANGES f ROM PLANS AND SPECIFICATIONS. AND 
OTHER SPECIAL ORDERS AND IMPORTANT DEClSIONS. 

c 
le++& belk, daG(wcf  
Td 6% 7-df-f3 3 7-as-r3 h)Oh) t i -  

1 
YEATHER CONDITIONS: I IMPORTANT TELEPHONE CALLS: 

H-2-99 
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VISITORS ON SITE 

VEATHER CONDITIONS: 

thy, W ,  W d  s\c'F 
SJ?.. a 7 . H  lh. 3. 

MICROTIP CALIBRATED BY 

ON 7- ><-e3 
USING S t t r b - J y l r ~  

3- * = b v - l y  

LOT # f o l b t 2  - A  

CHANGES FROM PLANS AN0 ~ ~ 1 F I C A T I O N S .  AN0 
OTHER SPEClAL OROERS AN0 IMPORTANT OEClSIONS 

IJwk- 

IMPORTANT TELEPHONE CALLS: 

pJ0rJLf 
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Unit On 

Test# 
Rate 

Log 
# o f X D s  . 
Type [Level] 
ID (WellID) [Well#] [FH/RH] 
Reference 
Quad Coefficienf (serial #) 

Linearity (serial #) 

Scale (serial #) 

Offset (serial #) 

PI 

More > Delay - 50mis . 

S Gravity -,1 

Units - feet 
Mode - TOC 

(check default values) 
(check default values) 
(check default values) 
(check default values) 

Recheck Reference Level ' Enter [O] 
Manual Water Level 

Slug Measurements Diameter 
~ 

I iA.  

Length 5. QC & 

c Transducer Placement 

Date of Test 
Start time (minutes and seconds) 
End time 

Datalogger File Name: 
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Datalogger S u m m a r y K e t -  U p  ,Form 
* 

c 

Test# 
Rate 

Log 
# of XDs 

Type [Level] 
ID (WellID) [Well#] [FH/RH) 
Reference 
Quad Coefficienr (serial #) 

Linearity (serial #) 

Scale (serial #) 

Offset (serial #) 

PI 

More > Delay - SO m/s 
S Gravity - 1 

Units - feet 
Mode - TOC 

Recheck Reference Level Enter [O] 

Manual Water.Level 

Slug Measurements Diameter 
Length 

Transducer Placement 

Date of Test 
Start time (minutes and seconds) 
End time 

Datalogger File Name; 
! 

@fa 
. lo78 

d o .  04V3 
.035d 

(check default values) 
(check default values) 
(check default values) 
(check.default values) 
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0 

FIELD ACTIVITY DAJLY LOG 

. 

IlSlTORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS. AN0 
OTHER SPEClAL ORDERS AND lMPORTANT OECSIONS. 

IMPORTANT TELEPHONE CALLS: 
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Datalogger Summary/Set- U p  Form 

Unit On 

Test# 
Rate 

* Log 
# of XDs 

Tu Pe [Level] 
ID ( W e l l i ~ )  [Well#l @RHI 
Reference 
Quad Coefficien'i- (serial #) 

Linearity (serial #) 

Scale (serial #) 

Offset ' (serial #) 

[Ol 

/ 

More > Delay - SO m/s 
S Gravity 
Units - feet 
Mode - TOC 

Recheck Reference Level . Enter [O] 

Slug Measurements Diameter 

Manual Wateilevel 

Length 

e Transducer Placement 
e 

Date of Test 
Start iimc (minutes and scconds) 
End time 

Daialoggcr Filc Name: 

(check default values) 
(check default values) 
(check default values) 
(check default values) 
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Datalogger Sumrnary /S&l  U&orm 

.Unit  On 

* 
* 
4 

4 

4 

4 

Test# 
Rate 

Log 
# of XDs 

TY Pe [Level] 
ID .(Well ID) [Well #] [FH/RH] 
Reference 
Quad Coefficienr (serial #) 

Linearity (serial #)' 

Scale (serial #) 
Offset ' (serial #) 

[Ol 

/ 

More > Delay - 50 m/s 

S Gravity 
Units - feet 
Mode - TOC 

Recheck Reference Level ' Enter [O] 

Manual WaterLevel 

Slug Measurements Diameter, 
Length 

c Transducer Placement 
* 

Date of Test 
Start'tirnc (minutes  and scconds) 
End rirnc 

Dataloggcr Filc Namc: 

(check default values) 
(check default values) 
(check default values) 
(check default values) 

4 
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STEP (Slug1 Test  Automated Type-Curve Match ( V 1  .21 
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COe2' = 1.45E+01 
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2.35 i n .  

- 4.00 i n .  

Co = 1725.8 2 1  

1 .E-03  1 .E-02 1 .E-01 1 .E+00 1 .E+01 1 .E+02 

ELAPSED TIME ( m i n l  
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(Slug1 Test Automated Type-Curve Mdtch IV1.21 

I I I I I l l  
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= 4.90E-02 sq.cm/r! 

Cge2s = 2.17E-01 .10 
s k i n  = - 4 . 1 1  
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VlSlTORS ON SITE: 
John Bew r r z  - PRU 9 

E?.. Rep. 
To- Andefro? 

L'JEATHER CONDITIONS. 
Clear ,  C d k ,  

'. . 

CHANGES FROM PLANS AND SPEClfICAllONS. A X 0  
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

. .  IMPORTANT TELEPHONE CALLS. 

. FERNALD 
RVFS 

FIELD ACTIVITY DAILY LOG 
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VISITORS ON SITE: 

%m RdcrjoA. 
&Ah B e w c r t  -C&u-2 

€P#9 rQrp 

FERNALD 

CHANGES FROM PLANS AND SPECIFICATIONS. AND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

due to S ~ U  r c d b f c .  
zP&,iete 7511 * I / ,  ( /oorPH utirr 2 A @ $ .  2 0  GI;)F. 

Ar &P 7zm BdePsa, . 
IMPORTANT TELEPHONE CALLS. 

. RVFS 
FIELD ACTIVITY DAJLY LOG 

1 /I// 
PERSONNEL O N  SIT 1 "  yp7e,.>7 

4 '  DATE: 7-27-91 
SUPERVISOR: 

1.' . _ i  
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SummarylSet-  U p  Form 
. .  

, .  
. Unit On % s? F 2; .-L . .. .. . .  * . .  

0 

0 

e 

Test # 

Rate 

Lo!! 
# of XDs 

Type [Level] 
ID (WellID) [Well #] @RH] 

Quad Coefficien'T (serial #) 

Linearity (serial #) 

Scale (serial #) 

Offset ' (serial #) 

More > Delay - SO m/s 

Reference io1 

/ 

S Gravity -:I 
Units - fee; 
Mode - T O C  

Recheck Reference Level Enter [0] 
Manual Water Level 

Slug Measurements D ia meter 
Length 

c Transducer Placemcnt 
0 

Date of Test 
Start tirnc (minutes and seconds) 
End tirnc 

Datalopgcr Filc Nilme: 

20.0 9r/3 - 
(check default values) 
(check default values) 
(check default values) 
(check default values) 

16.8 7 4  e 

7-2 7- p;f 
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Datalogger SummarylSet-  Up  Form 

Test# 
Rate 

Lop 
# of XDs 

TY Pe (Levell 
ID (Well ID) [Well #I IFH/@l 
Reference 
Quad CoefficienF (serial #) 

Linearity (serial #) 

* Scale (serial #) 

Offset ’ (serial #) 

IO1 

0- 

More > Delay - SO m/s 
S Gravity -:l 
Units - feci  
Mode - TOC 

”// 

- I/ 0 P r  

(check default values) 
(check default values) 
(check default values) 
(check default values) 

Recheck Reference Level . Enter [O] 

Manual Water Level - 
Slug Measurements Diameter - 

Length K O 9  cr 

c Transducer Placement 
c 

7-17- 93  Date of Test 

Start timc (minutcs and scconds) / / / b  0- 

End timc .&sL+wL¶b/k- 
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