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Introduction

This report will summarize our investigation of the hydrogeologic
conditions at the Bibomsburg plant of U.S. Radium Corporation. The purpose
of our work was to outline and supervise a drilling program.to determine
the depths to ground water, water-table gradients and flow directioms,
existing water quality, extent of any radiocactive contamination from
abandoned disposal areas, and to propose appropriate pallution abatement

techniques. Work on this project commenced on January 29, 1979.

Location of Test Holes

A total of 13 approximate locations for test drilling on the plant

property were selected by Terry Brown and Tom Earl of this firm to allow for

maximum definition of ground-water conditions, emphasizing the area of the

abandoned  canal, lagoons, and disposal pits, with a few sites (14, 15, and

16) chosen for background definition (see Plate 1). Borings No. 1, 2 and 3

were drilled in October 1978 in a position directly below the disposal pits,

the main area of concern. After the holes were drilled and cased, U.S.
Radium surveyed the locations for position on the ground and elevation

relative to an arbitrary datum (See Table 1).

Supervision of Drilling

Meiser and Earl coordinated and directed installation of the test
borings with two objectives: 1) collect interval soil samples for textural
classification and radiocactivity analysis and 2) construct screened or cased
wells from which water samples could be collected. Our original approach,
based on the previous drilling by Giles Drilling Corp. in October 1978,

(see logsfor holes 1, 2, 3, Table 2A and 2B), was to advance a hollow-stem



Table 1. U.S. Radium Corporation - Bloomsburg, Pa.

Locations and Elevations of Test Borings

Boring/Well Distance From Bearing1 from Ground' Height of
No. Center of Center of Elevation™ Casing above
Burial Pit Burial Pit (ft) Ground

(ftr) _ (ft)

1 25 : 146° - 3.0 1.0

2 77 159° - 9.0 1.0

3 137 159° -16.0. 0.5

4 83 206° -7.5. 3.0

5 218 227° -15.5 2.5

6 185 208° -1644.. 3.0

7 319 226° -16.8 - 1.8

8 307 237° -16.0 2.5

9 243 266° + 3.6 1.7

10 359 241° -18.1 0.8

11 115 292° + 3.0 1.8

12 35 ' 350° 0 +1.8 1.8

13 67 44° + 1.1 1.5

14 365 51° + 4.0 1.8

15 414 329° +13.0 1.9

16 474 o 294° +12.6 1.8

17 73 - 304° + 2.5 1.1

18 389 92° - 7.6 1.5

19 190 . 103° . -8.1 1.3

1Directions are relative to magnetic north = o°

2O elevation is center of burial pit

MEISER & EARL >\"\ hydrogeologists
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Table 2A
U.S. Radium Corp.
Drillers Logs of Test Borings
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1234 £. COLLEGE AVE.

UNIVERSAL TECHNICAL , IN

UNI-TEC

8/4-238-8223
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A
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STATE COLLEGE,PA., 1680/

TEST BORING LOG FILE NO. 12007
Name United States Radium Corp. Date 2/22/79
Location Old Berwick Road Gnd. Elev, Boring No. 4
Bloomsburg, Pa. Depth to Water Station
insp. or Eng. __Ed Ms=iser Ft 4.5 Offset
Driller — N\, Dye,-D Ritchey After —1 Hrs. | Sheet — 1 of 1
Rig No. M-1 Casing Size 8"HSA Spoon Size 2"
Depth of Soil 20.0 Hammer Wt ____ N/A Hammer W? 140%
Depth of Rock 0.0 Hammer Drop ___IN/A Hammer Orop 30"
Total Depth 20.0 Core 8it Size ___ N/A 8it No. NLZA
BORING * LOG SPOON SAMPLE & ROCK CORE DATA REMARKS _ |Casing biows|
Depth Depth ’
from Material Description Samele OSIW:. on _Spoon };‘:’ o,:,'f ng CZfa !
0.0/ Fine Silt w/Trace Gray 112017 |3 1516 3
Clay :
. /- 2.0 N 4
2.0 |Red to Gray Clay and 212013314} 5 5
4.0 Silt - T
4.0 Fine Sand, Wet Gray Silt} 3 |2.0 | 3 | 4| 51 5 ater ot 4.5" |
6.0 :
5.0 Fine Sand w/wef Gray |4 (2.0 T2 2[4 196 o
Silt and Sandstone Cobbles—I- : :
8.0 o
3.0 Fine Sandy Gray Siit, S|Z076 &7 (14 P
Very Wet -
10.0 2
i0.0 Fine Sand, Gray, Silt, |6 |2.0] 6 11|11 |15 /3
V.Wet w/Sandstone
12.0|Cobhlas ad
12.0 ~“|Same 7 12.0 |18 |33 25 {14 /5
14.0| e’
14.0 Same 8 |2.07 |16}17 |19 7'
16.01 /8'
16.0 " |Very wet Brn. Sandstone | 9 (2.0 | 8 |16 {19 {37 /9
Boulders w/sand
/] 2 gl 20
18.0 “|Same 1012.0 {19 (|22 |24 |19 Bet monitoring| 2
Well :
20.0 157 slotted, 22
7' solid 23
24"
2s'
26
SOIL. DESCRIPTION : ROCK DESCRIPTION : LEGEND

/. Kind -
2 Color- Light, Medium, Dark, Efc.
3. Morsture - Dry, Moist ,Wet, £fc.

Clay, S:t, Sand , Efc.

4. Compaction- Loose, Compact, Efc.

/. Kind - Sondstone, Shale, Etc.
2. Condition - Solid, Broken, Efc.
3. Hardness - Soft ,Medium , Hard

Very Hord , Etc.

T- Trace, LT-Light, MO - Medium , DK - Dark , O - Dry
M=-Moist , W~ Wet , VW - Very Wet, H - Hard , 5= Sof?

L-Loose, C- Compact ,

B8- Badly 8roken ,

SLD - Solid , 8 - Broken
W/ - With , MS -Mud Ssams, Rec. - Recorer




"TYUMIVERSAL TECHNICAL , INC. ™

1234 E. COLLEGE AVE.

UNI-TEC

8/14-238-8223

STATE COLLEGE,PA., 1680/

TEST BORING LOG FILE NO._72007
Nome United States Radium Corp. Date 5/20/79
Location _4150 Old Berwick Road Gnd, Elev. Boring No 3
buca. Pa th to, Wgrer Station
insp. or Eng. Melser De/-ef 6.8 Offset
Drifler M. Dye, D, Ritchey Aftar 1 Hrs. | Sheet 1 _of 1
Rig No. - M-1 Casing Size 8" HSA Spoon Size 2"
Depth of Soil 20.0 Hammer Wt N/A Hommer Wt 1407
Depth of Rock 0.0 Hammer Orop DLZA, Haemmer Drop 30
Total Depth —20-0 Core 8it Size A 8it No. A
BORING LOG SPOON SAMPLE 8 ROCK CORE DATA REMARKS |Casing
Depth % :
f::mm Material Description Samele 05/”: on _Spacn 1 wun ;’ C;:: CZc !
to No. | Depth sl /2 2 18 ,824 o. Run Rec. 2°
0.0 Brown Coarse Sandy Silt | T1[Z.07TT [T T 12 3
2.0 ¢
2.0 Very Soft Silt w/Fineto |2 |2.0 | 1 1 1] 1|1 5
Coarse Brown Sand ;
4.0 6
4.0 Same Wgight ¢f Hgmmer :
6.0 '
6y Same Waight of Hammer Water at 6.8'| 4
8.0 0
.0 Dark Brown Fine Sand/ 3120 T3 % |12 T
Trace of Clay -
10.0] 2
10.0 Dark Brn.Fine Sand w/ 4(12.0] 4118122118 /3
Ty 0 ch;dstone Cobbles, Very P
12.0 Same 512.0(1311016 |6 /5"
14.0 : ad
14.0 Dark Brn.fine Sand w/ 6 {2.0(3 |4 |5 |9 7
(5.0 Trace of Clay P
16.0 Wet Sandstone Cobbles 7 12.0 111122120121 /9"
w/Sandy Silt
.~ 18.0 20
18.0 ~|Silty Sand w/Sandstone |8 2.0 |16 |19 |40 121 2’
0.0 Cobbles por.
Set monitoring} o3
well -
15 slatted 24
7' solid 25
26"
SOIL. DESCRIPTION : ROCK DESCRIPTION : LEGEND

{. Kind - Ciay, Silt, Sand, £fc.

2. Color - Light, Medium, Dark, £Yc.
3. Mossture - Ory, Moist ,Wet, Efc.

4. Compaction- Loose, Compac?, Erc.

/. Kind ~ Sandstone, Shate, £t¢.
2 Condition - Solid, Broken, Efc.
3. Hardness - Soft ,Mediuvm , Hard

Very Hard , Eftc.

T- Trace, LT-Light, MO - Medium, OK - Dark , D - Ory

M- Moist , W~ Wert VW~ Very Wet , H - Haord , S~ Soft

L- Loose , C- Compact , SLD - Solid , 8 - Broken

88- Badly Broken, W/ - With , MS - Mud Seams, Rec. - Reccye,



") UNIVERSAL TECHMICAL , INC. {

UNI-TEC i

/1234 E. COLLEGE AVE. 8/4-238-8223 STATE COLLEGE,PFA , 1680/

TEST BORING LOG FILE NO. 79007 __
Nome United States Rodium Corp. Date 2/21/7¢9
Location _4150 Old Berwick Road Gnd. Elev. Boring No, .4
Bloomsburg, Pa. Depth fg g'afer Station
insp. or £ng. _Ed Meicer Ft 2. . | Offset
Orifler — \._Dye D Ritchey After 1 Hrs. |Sheet —1___of 1
Rig No.. M-1 Casing Size 8" HSA - Spoon Size 2"
Depth of Soil __20.0 Hammer Wt N/A Hammer W?. 1407
Depth of Rock __Q0.0 Haemmer Orop N/A Hammer Drop 30
Total Depth 20.0 Core 8it Size NLZA, 8it No. MNAA
BORING LOG SPOON SAMPLE & ROCK CORE DATA REMARKS  |Casing biows|
Depth Sampl 8/ S Depth % :
from Mareria/ Description e ;) W:. x Izp“,'; ':;”’ ’opf c;‘;’c" Co:a !
to MNo. | Depth el 21 18| 24 0. Run Ree. 2'
.U Light Brown diify oandy | 1 |20 7 27 1] T} 1 3
Soil -
2.0 _ 4
2.0 Same Weipht off Hapmer Water at 3.6 | 5
4,0 6
4y Same eight off Harhmer 7
a | 1T 1 4 - |e
5.0 Brown Sandy Silt, Moist |2 |2.0 | 1 | 1 ]2, 3} 9"
8.0 0
3.0 Moist Brn. Fine Sand, 2.0 3 [Z [67] I8 P
Trace of Clay, Trace of -
10,01 Sandstone 4 12.0 12
0.0 / |Fine Brn. Sand w/Silty | 3 [2.0 /3
Moist
12.0 4
2.0 ~|Fine to Coarse Black Sand 6 | 2.0 3 {3 |3 |12 /5"
Moist Brown Sand :
14.0 /6
4.0 Brown Sand w/Small Rived 7 | 2.0 | 10|17 |17 22 7
Rock .
16.0 o
&YSome 8 [2.0 | 8 [15[19 R1 9°
18.0 20
8.0 ~|Brn. Sand River Rock 9 12.0 |15 |33 |22 |50 Set Monitoring 2,
Weather Shale Well :
20.0 15! <]nH’erll 2z
7' solid 23
24
2s'
26’
SOIL. DESCRIFTION : ROCK DESCRIPTION : LEGEND

/. Kind - Clay, Silt, Sand, Efc.

2 Color - Light, Medium, Dork, Efc.
3. Moisture - Dry, Moist, Wet, £fc.

4. Compactlon - Loose, Compac?, £fc.

l. Kind - Sandstone, Shale, Etc.
2. Condition - Solid, Broken, Erc.
3. Hardness - Soft ,Medium , Hard
Vary Hard , £tc.

T- Trace, LT~Light, MD-Medium, DK - Dark , O - Ory
M-Moist , W - Wet , VW~ Very War, H - Hard , S5~ Sof?
L- Loose, C- Compact , SLD - Solid , 8- Broken

88- Badly Broken, W/~ With , MS - Mud Seams, Rec. - Recover



.~ UNIVERSAL TECHMICAL , INC. .

UNI-TEC N

1234 E. COLLEGE AVE. 8/14-238-8223 STATE COLLEGE,PA , /16801
_ TEST BORING LOG FILE NO.. 12007
Nome United States Radium Corp. Date 2/14/79
Location __4150 Old Berwick Road Gnd Elev | Boring No L
Blaoms g, Pa : Depfh to Water Station
Insp. or Eng. __Ed Méiser Fr _8.5 Offset
Oriller — \_Dye D _ Ritchey After_ 1.0 ______ Hrs. | Sheet 1 of 1
Rig No. M-=1 Casing Size 8" HSA Spoon Size 2"
Depth of Sorl 20.0 Hammer Wt N/A Hammer WP . 140¢
Dapth of Rock -9 Hammer Drop N/A Hammer Drop 20u
Total Depth 66 Core 8it Size ___N/A 8it No. N/
BORING LOG SPOON SAMPLE & ROCK CORE OATA REMARKS |Cosing bows
Depth Sampl 81 S Depth .
from Material Dascription bt 7 0”; = Izp“/’; RA:: o’} Core Cz,:e d
o ) No. Depﬂ) Vs 12 181 24 Run Rec Rec, 2°
.U Brown >andy >l 11 2.01 22126 |10 |3 a
2.0 o
.0 Black Siity Sand 212.01 212 |3 3 5"
4.0} &
4.0 Black Silty Sand w/Derk | 3{2.0| 2| 2} 2| 2 7
5.0 Clay g

A 0
/ Same S 4.0 i 2 2 2 WOfEf at 8.5! 7a
10.0 2
10.0 Same 612012131314 No recovery |3
12.0 14
12.0 |Fine Silty Sond w/sand- |7 [2.0 |6 711011 /5
stone cobbles ;
14.0 Same 812.0|67|28 47|52 "7
6.0 . /8"
]7 Same Y 12.0 (10253 (221 2] /9"
718 0 20
18.0 |Same 10 [2.0 [13 |18 R2 |26 Installed 27"
Monitoring welt P
20,0 15° slotted
7' solid 23
24"
25’
26'
SOIt. DESCRIPTION : ROCK DESCRIPTION : LEGEND
/. Kind - Ciay, Silt, Sand, Ete. l. Kind - Sandstone, Shole, Efc. T- Troce, LT-Light, MO-Medium, DK~ Dark, O~ Dry
2. Color- Light, Medium, Dark,Etc.  2.Condition - Solid, Broken, Ete. M-Moist , W~ Wet, VW~ Very Wet , H - Hard , 5=~ Soft
3. Mossture - Ory, Moist, Wet, Efc. 3. Hardness - Soft ,Medium ,Hard L- Loose, C- Compact , SLD - Solid , 8- Broken
4. Compaction- Loose, Compac?, £rc. Very Hard , Etc. B8- Badly Broken , W/ - With , MS - Mud Seams, Rec. -Recor



Y UNIVERSAL TECHNICAL , INC.

UNI -

11

TEC

STATE COLLEGE,PA., 16801

1234 E. COLLEGE AVE. 8/4-238-8223
TEST BORING LOG FILE NO._Z2007 .
Name United States Radium Corp. Dote 2/20/79
Location 4150 Old Berwick Road Gnd Elev. Boring No. —_g
——Bloomshurg, Pa. - Depth to Water Station
_ | tasp. or Eng. _Ed Meiser Ft 6.7 Offset
Driller —_M_Dye D_ Ritchey Affer— 1.0 Hrs. | Sheot of —
Rig No. M-1 Casing Size 8" HSA Spoon Size 2" ,
*  Depth of Soil 20.0 Hammer Wt N/A Hommer Wt 3408
Depth of Rock 8-0 Hammer Drop DLLA, Hammer Drop 3o
Total Depth 56-0 Core Bit Size — ytp——u Bit No. N
N BORING LOG SPOON SAMPLE & ROCK CORE DATA REMARKS  |Casing tiows]
S Y S Depth '
m Material Description orele ;) /W:. z ,zp”,: ﬁ:: ;’ c;q;: chso !
- 10 No. | Depth |~ 61 12} 18| 24 Run Rec. 2
Brown Jilty Clay 112014611 3
; 4
Dark Brown Sandy Silt 212012 }2{3}3 5
6‘
Same 3120121111} 2 7
=
Light Brn. Fine Sandy |4 (2.0 | 2 | 5 [11 01, Water at 6.7 | o
0
Light Brown Fine Sand 512.0 {10 11 I3 12 "'
, 2
Light Brown Sand, Wet 612.0[ 5917 4 /3
‘ | ) ‘
ark Brown Sand w/ 7 12.0116 |29 27 |34 /5 o
Sandstone Boulders :
S _ 16
Same 8 12.0}18| 23| 33 35 7'
/8’
Same 9 12.0 15 |26 |32 25 19
20
Same 10 [2.0 {13 |21 | 31|56 Set monitoring| 2/
W :
1 JSe' slotted 22
: 7' solid 23
- 24
2s5'
26.
SOIL DESCRIPTION : ROCK DESCRIPTION : LEGEND

1. Kind - Clay, Silt, Sand, Ete.
2.Color - Light, Medium, Dark, Efc.
3. Moisture- Ory, Moist, Wet, Efc.

4. Compactlon- Loose, Compac?, £/c.

/. Kind - Sandstone, Shale, £tc.
2 Condition - Solid, Sroken, £t¢.
3. Hardness - Soft, Medium , Hard
Very Hord , £t¢.

T- Trace, LT -Light, MD - Medium, DK - Dark , D - Ory
M-Moist , W~ Wet, VW~ Very Wet , H - Hord , S~ Sof?
L-Loose, C- Compact , SLD - Solid , 8- Broken

B8- Badly Broken, W/ - With , MS - Mud Seams, Rec. -Recover)



UNIVERSAL TECHMICAL , INC. {

UNI-TEC N
1234 E. COLLEGE AVE. 8/14-238-8223 STATE COLLEGE,PA , 1680]
TEST BORING LOG FILE NO. 12007 ___
Nome United States Radium Corp. Date 2/20 & 2(2](22
Location 4150 Old Berwick Road Gnd. Elev. Boring No, Q
————Bloomsburg P th o or Station
Insp. or Eng. _Ed_M&tL - Dep yg | Offset ‘
Driller —_Gane Wieand Affar_.l..Q__ Hrs. | Sheet —1___of 1 |
Rig No. ___ Casing Size §" - Spoon Size N/A
Depth of Soil 30.0 Hammer Wt N/A Hammer W?. N/A
Depth of Rock 0.0 Hammer Drop ___N /A Hammer Orop N/A
Total Depth 209 Core Bit Size — _N/A 8it No. NLZA
BORING ~ LOG SPOON SAMPLE & ROCK CORE DATA REMARKS  casing biows|
Depth Sampl 81 : Dapth '
from Marearial Dascription — ) ”: haid I:p“l: RAZ.' :f C;‘: C‘?fc !
to Mo | Oean |” 61”42l 15 24 Run Rec. 2
0.0 Light Brown Sand and : faterd 17.0°| o
Sandstone Boulders ’
4
. ight Brown >and and Det 32.U Ft. of 4
~|Gravel 6" Steel Casing—
30.0 d
7!
g
90
0’ }
A
2
3
< ‘
/5
/6
7
8
9
20
2t
22
23
24
25'
260
SOt DESCRIPTION : ROCK DESCRIPTION : LEGEND
l. Kind - Clay, Silt, Sand , Ete. /. Kind - Sandstone, Shale, Erc. T- Trace, LT -Light, MD - Medium, DK - Dork , O - Dry
2.Color - Light, Medium, Dark, £7c. 2 Condition - Solid, 8roken, £lc. M- Moist , W~ Wet, VW~ Very Wet , M- Hard , §- Sof?
3. Morsture- Ory, Moist ,Wet, Ete. 3. Hardness - Soft, Medium , Hard [~ Loose, C- Compoct , SLD - Solid , 8- Broken

4. Compactlon- Loose, Compact, E£1¢. Very Hard , £1c. B8- Badly Broken, W/ - With , MS - Mvd Seams, Rec.-Recc e
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. UNIVERSAL TECHNICAL , INC.

UNI-TEC

8/4-238-8223

1234 £ COLLEGE AVE.

2

13

STATE COLLEGE,PA., 1680/

TEST BORING LOG FILE NO. 22007
Name United States Radium Corp. Date 2/13/79
Location _4150 Old Berwick Road Gnd.Elev. | Boring No 10
Bloomsburg, Pa. Depth 4o Water Station
Insp. or Eng. iser_ Ft =2 Offset
Driller Dye, D. Ritchey After 24 Hrs. | Sheet of
Rig No. M-1 Casing Size 8" HSA Spoon Size 2"
Depth of Soil —__20.0 Hommer Wi___N/A Hammer W T40%
Deapth of Rock 0.0 Hammer Drop ___N/A Hammer Drop 30°
Total Depth 20.0 Core Bit Size ___N/A 8it No. NZA
BORING  LOG SPOON SAMPLE & ROCK CORE DATA REMARKS  |casing tiows|
A y 4
f,q:"h Moarerial Description Samele :,”:, z /:P“;; %’ D:p; C'g:: CZ:O !
ro Mo, a‘m & 12 18| 24 Run Rec. 2°
0.0 Dark Brown Siit P12.0113101 21 9 3
2 . o — 4.
2.0 Dark Brown Silty Sand 2 1201222 5
6.
Brown Silt, Trace of 312012 (31}5 |15 7'
Sand, Moist P
Brown Silt, Trace of Sand| 4 [2.0 |10 {19 |18 20 Water at 7.5' | o
Smail River Rock P
8.
8.0 Same 5]2.0 19 (15]16}18 No recovery | /' g
10.C _ | 2
10.0 Same 6 |2.0 |27 |28 ]33 |48 '3
12.( 1 s l
2.0 Coarse >and, River Rock |/ [2.U |48 |38} Z1 /5" ‘55-
A) o : 6
14.0 Coarse Sand, River Rock | 8 2.0 |15 [22(29 | 34 7
16.0 _ _ ﬁ /8
16.0 Brown Sand, River Rock |9 2.0 |18 |30[36 |43 /9"
.~18.0 ~ 20
18.0 Brown Sand, Rover Rock [T0[2.0 [2T {27 |33 | 32 2"
20.0 1
pet monitoring | ,y
vell
15" slotted 24
7' solid 25"
o
SOIL DESCRIPTION : ROCK DESCRIPTION : LEGEND

1. Kind -

Clay, Silt, Sand, Etc.

/. Kind - Sandstone, Shale, Ete.

T- Trace, LT-Light, MO~ Medium, DK - Dark, D - Dry

2 Color - Light, Medium, Dark, Efc.
3. Morsture - Dry, Moist ,Wet, Efc.
4. Compaction- Loose, Compact, Efc.

2 Condition - Solid, Broken, Etc.
3. Hordness - Soft, Medium , Hard
Very Hard ,E2c.

M-Moist , W~ Wet, VW~ Very Wet, H - Hard , S- Soft
L-Loose, C- Compac? , SLD - Solid , 8- Broken
88~ Bodly Sroken, W/~ With , MS - Mud Seams, Rec.-Recorer,



UIVERSAL ( ECHNICAL , INC.

l. Kind - Clay, Silt, Sand, E¥c.
2 Color- Light, Medium, Dark, Efc.
3. Moisture- Dry, Moist,wet, Efc.

4.Compaction- Loose, Compact, £rc.

/. Kind - Sandstone, Shale, £rc.
2. Condition - Sclid, Broken, £lc.
3. Hardness - Soft, Medium , Mord

Very Hoard , Ete.

14
~  UNI-TEC ~
1234 £ COLLEGE AVE. 814-238-8223 STATE COLLEGE,PA., 1680/
TEST BORING LOG FILE NO. 72007 _
Nome United States Radium Corp. Date__32/79
Location ___4150 Qld Berwick Road Gnd Elex Boring No, 11
Bloomshurg, Pa, Depth to Warer Station
insp. or Eng. __td Meiser Ft Offset
Oritler —_Gene Wieand After Hrs. | Sheet—_1__ of
Rig No. M=1 Casing Size é° Spoon Size N/A
Dapth of Soil _30.0  Hammer Wt N/A Hommer W?. IN/A
Depth of Rock 0.0 Hammer Orop N/A Hammer Drop_____IN/A
Total Depth — 200 Core 8it Size —_N/A Bit No. IN/A
BORING LOG SPOON SAMPLE & ROCK CORE DATA REMARKS |Casing bows
. N D‘ »
?:: Materio! Description Samele aalaw; z /:p”;; ';,‘Z’ :}M C‘ga CZ:e !
) Mo | Depth |© ol° 10| 16| 24 Run | ™5 | Rec. 2’
.0 _lLight Brown Sand and 3
/ Boulders ;
_ 4
15_.(-)15 Brown Silt and Sand Little hpO ot | &
4 16'. Most hoO—
20.d at 23' & down!
0.0 ~|Sand and Gravel 17
30.0 g
9!
w0
"'
2
3
2
/5'
'
74
/8'
9
20
2
22
23
2¢
25
Py
SOIL DESCRIPTION : ROCK DESCRIPTION: LEGEND

T- Trace , LT-Light, MO~ Medium, DK - Dark, D= Ory
M-Moist , W - Wet, VW~ Very Wat, H - Hard , S- Soft

L~ Loose , C- Compact , SLD - Solid , 8- Broksn

88~ Bodly Broken, W/~ With , MS - Mud Seorms, Rec. - Recovery

—————— . . - -
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1234 E. COLLEGE AVE.

UNIVERSAL TECHNICAL , INC.

) UNI-TEC

8/4-238-8223

TN,

15

STATE COLLEGE,FA., 1680/

TEST BORING LOG FILE NO._72007
Nome United States Radium Corp. : Date 3/1/72
Location _4150 Old Berwick Road Gnd Elev Boring No, 12
__Bloomsburg, Pa Depth to Water Station
Insp. or Eng. iser £ Offset
Driller —_Gene Wieand After Hrs. | Sheet 1 of 1
Rig No. M-1 Casing Size 6" Spoon Size N/A
Depth of Soil —_37.0 Hommer w1 N/A Hammer Wt. NZA
Depth of Rock __ 0.0 Hammer Drop __N/A Hommer Drop NZA
Total Depth —37.9 Core Bit Size —_N/A 8it No. IN/A
BORING LOG SPOON SAMPLE & ROCK CORE LATA REMARKS [|Casing biows
Sompl 8/ S Dapth % ’°
m Material Description it 7, a»: d lzp“/: ';‘Z' :’ cf;:: Ca:o
10 ANo. | Depth &l 2V 18l 24 Run Rec. -
D.0 Light Brown Sand ond 3
Boulders '
16.0 !
ﬂ6.0 Sand and Gravel 5
35.5 pr
B5.5  |Gray Rock 7
37.0 g
9'
0
s
2’
3
2
15
s’
7
8'
/9
a0
a1
2z
23
24"
2s'
26'
SOIL DESCRIPTION : ROCK DESCRIPTION : LEGEND

l. Kind - Clay, Silt, Sand, E7c.

2 Color - Light, Medium, Dark, Efc.
3. Moisture- Ory, Moist ,Wet, £te.
4. Compaction- Loose, Compact, £fc.

/. Kind - Sanastone, Shate, £r¢.

2. Condition - Solid, Broken, Etc.
3. Hordness - Soft, Medium , Hard

Very Hard , Etc.

T- Trace , LT-Light, MD - Medium, DK - Dork, O - Dry

M=-Moist , W- Wet, VW~ Very Wat , H - Hard , S- Sof?
L-Loose, C- Compac? , SLD - Solid , 8- Broten
88~ Bagly Broken , W/ - With , MS - Mud Seams, Rec. -Recovery
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"~ UMIVERSAL TECHNICAL , INC. /™, 16

“UNI-TEC

1234 E. COLLEGE AVE. 814-238-8223 STATE COLLEGE,PA , 1680/
TEST BORING LOG FILE NO. 72007 _

Naome ___ United States Radium Corp. Date 2/22/79
Location _4130 Old Berwick Road Gnd. Elev Boring No, 12
—Blnnmsb:ﬁg,. Pa Depth m Water Station
Insp. or Eng. __Ed Meiser Ft. _None Offset
Driller —\_Dye D _ Ritchey After Hrs. | Sheet 1 _or 1
Rig No. M-=1 Casing Size . 8" HSA Spoon Size 2"
Deapth of Soil 50 Hammer Wt N/A Hammer Wt 140f
Depth of Rock 00— Hammer Drop DA Hammer Drop 30—
Total Depih a Core Bit Size NLZA 8it No. MNAA

o \J

TV I%

T

BORING LOG

SPOON SAMPLE & ROCK CORE DATA REMARKS  |Casing biows

Marerial Description

Sample Blows on Spoon | o . Depth

Ao. U'P"’os 2] 18

& |2 |8 I M.

of
24 Run

Core
foe Core

w/Gravel

Light to Dark Brown Silt |1 {2.0 | 6 |6 | 4.

Light Brown dandy Jiit,
Moist, w/River Rock

212.0(10 [iZ2]l/

stone Boulder

Coarse Gravel w/Sand- | 3 ]0.9 |38 |61

Spoon & Auger 7*
refusal PO

SOIL DESCRIPTION : ROCK DESCRIPTION :

l. Kind - Clay, Silt, Sand, Etc.

2 Color~ Light, Medium, Dark, £fc.
3. Mossture- Ory, Moist ,Wet, Efc.

4. Compoctlon- Loose, Compac?, £Vc.

L Kind - Sondstone, Shole, Elc.
2 Condlition - Solid, Broken, Efe.
3. Hardness - Soft, Medium , Hard
Very Hord , Etc.

LEGEND

T- Trace, LT~Light, MO~ Medium, DK - Dark , D - Dry

M-Moist , W -
L-Loose, C-

Wet, VW - Very Wet , H - Hard , 5~ Soft
Compact , SLO - Solid , 8- Broken

88- Badly Broken , W/ - With , MS - Mud Seoms, Rec. - Recove



1234 £ COLLEGE AVE.

N UNIVERSAL TECHNICAL , INC. ™\

UNI-TEC

8/4-238- 8223

17

STATE COLLEGE,FA., 1680/

TEST BORING LOG FILE NO._ 72007
Naome United States Radium Corp. Date 2/20/79%
Location _g_‘ b Y i Gnd. Elev. Boring No 13
oomsburg, ¥a. Depth fo Water Station
Insp. or Eng. ___Ed Meiser Fr _32.0 _ | Offser
Oriller —__Gene Wieand After—_ 1.0 ______ Hrs. | Sheet 1.of 1
Rig No. . Casing Size 6" Spoon Size N/A
Depth of Soil 30.0 Hammer Wr.____N/A Hommer Wr. . N/A
Depth of Rock . 0.0 Hammer Drop ___N/A Hammer Drop __ N/A
Total Depth 30-0 Core it Size — pLA 8it No. —NLA
80RING LOG SPOON SAMPLE & ROCK CORE DATA REMARKS |Casing biows
Depth Somp/ 8/ S Depth ' ‘
from Marerial Description ki ) W:. x /2pao,: ':;” :’ Cg: C?f‘ !
7o No. | Depth sl 121 18] 2¢ Run Rec. 2°
0.0 Light Brown Sand ) Water @ 14.07 5
w/Sandstone Boulders :
{16, 4
16.0 Light Brown Sand w/Gravel Set 32.0 Ft. of 5
30.d 61 Casing pr
7!
&
9'
0
"'
/-4
3
14
s
/6"
78
8
/9
20
2t
22
23
24
25
26.
SOIL DESCRIFTION : ROCK DESCRIPTION : LEGEND

/. Kind - Clay, Silt, Sand, Ete.

2. Color - Light, Medium, Dark, Etc.
3. Moisture - Dry, Moist ,Wet, Efe.
4.Compaction- Loose, Compact, Efc.

t. Kind - Sandstone, Shale, £lc.
2. Condition - Solid, Broken, Etc.
3. Hordness - Soft, Medium , Hard
Very Hard , E7c.

T- Trace, LT -Light, MO - Medium , DK - Dark , O~ Ory
M-Moist , W- Wet, VW - Very Wat , H - Hard , S~ Sof?
L-Loose , C- Compact , SLOD - Solid , 8 - Broken

88- Badly Broken , W/ - With , MS - Mud Seams, Rec. -Recove
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1234 E. COLLEGE AVE. - 8l14-238-8223 STATE COLLEGE,PA., 1680/
TEST BORING LOG FILE NO._792007
Name United States Radium Corp. Date 2/22/79
Location 150 Old Berwick Road Gnd Elay. Boring No, 13
R{ shura  Pn th 1q Water Station
Insp. or Eng. T Meider a;_p, one Offset
Drilter Y, Dye, D. Ritchey After_ Hrs. | Sheet 1 _orl
Rig No. M-1 Casing Size 8" HSA Spoon Size 2"
Depth of Soil 8.0 Hammer Wt —_N/A Hommer Wt 1407
Depth of Rock __0Q 0 Hammer Drop __ N/A Hammer Orop 304
Total Depth 80 Core Bit Size —_N/A 8it No. NZA
BORING LOG SPOON SAMPLE & ROCK CORE DATA REMARKS [Cosing
Deoth Sampl Depth ’
from Material Description o OBIW; il ,;'pm;: R”‘Z' :} C;”: CZ’5‘ !
10 No. Deﬂh & 12 18l 24 Run Rec. 2°
0.0 Silt River Rock Gravel 11203 (14] -8}/ 3
2 . +
2.0 Silt, River Rock w/Sand=]| 2 2.0 | 8 [13 |21 |26 5
stone Boulders -
4.0l d
KH.0 Same 312.0 28| 39| 40 7'
6.0] A A '
5.0 Same 4 12.,0]134[32] 2852 Spoon & Auget 9
. refusal
a0l 0
"'
2
/3
¢
15
16’
"
/8
19’
20
2
22
23
24
25
26'
SOI. DESCRIPTION : ROCK DESCRIPTION : LEGEND

1. Kind -
2 Color- Light, Medium, Dark, Etc.
3. Moisture - Ory, Moist , Wet, Ete.

Cloy, Siit, Sand, Etc.

4. Compactlon- Loose, Compac!?, Efe.

/. Kind - Sandstone, Shale, Etc.
2 Condition - Solid, Broken, £fc.
3. Hordness - Soft, Medium , Hord

Vary Hard , Etc.

T- Trace, LT-Light, MO - Medium , DK - Dark, O - Dry
M-Moist , W~ Wet , VW~ Very Wet , H - Hord , S- Soft
L= Loose , C- Compact , SLD - Solid , 8- Broken

88~ 8adly Broken , W/ - With , MS - Mud Seams, Rec. - Recove.
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1234 E. COLLEGE AVE.

UNI-TEC

814-238-8223

UNIVERSAL TECHNICAL , INC. -~

19

STATE COLLEGE,PA., 1680/

TEST BORING LOG FILE NO.___ 792007 _
Name United States Radium Corp. Date __2/14 & 2/15/79
Location 4150 Old Berwick Road Gnd Elev. Boring No 14
__B_lgoa%@. Pa. Depth to Water Station
Insp. or Eng. leiser F1. : Offset
Driller —__Gene Wieand After— 1.0 Hrs. | Sheat — of 1
Rig No. _Casing Size 6" Spoon Size ____N/A
Deapth of Soil 30.0 Hammer Wt N/A Hammer Wt N/A
Depth of Rock 0.0 Hammer Drop NZA Hammer Drop N /A,
Total Depth 30.0 Core Bit Size NZA 8it No. AAA
8ORING LOG SPOON SAMPLE & ROCK CORE DATA REMARKS ing
Sampl 8/ S Depth % 7’
f::: Marerial Description bt ) W:. x lzp“/’; RAZ.' of ng Ca:c
fo Mo, | Depth sl /2l 18| 24 Run Rec. 2
0.0 Light Brown Sand w/ Water @ 18.0'] 5
Sandstone Boulders -
18. M
18.0 ~ |Light Brown Sand w/Gravgl Set 32.0 Ft. of 5'
° n *
30.4d 6" Casing po
7'
v pr
90
10
"'
2
T /3
14
/5
/6’
7
/8’
/9
20
2t
22
23
24
as'
26‘
SOI. DESCRIPTION : ROCK DESCRIPTION : LEGEND

1. Kind - Clay, Silt, Sand, Ete.

2 Color- Light, Medium, Dark, Etc.
3. Moisturs - Dry, Moist ,Wet, Etc.

4.Compaction- Loose, Compact, Elc.

l. Kind - Sandstone, Shale, Ete.

2 Condition - Solid, Broken, Efc.

3. Hordness - Soft, Medium , Hard
Very Hord , Efc.

T- Trace, LT~ Light, MD-Medium, OK - Dark, D~ Ory
M-Moist , W- Wet, VW~ Very Wat , H - Hord , S- Soff
L-Loose, C- Compoct , SLD - Sofid , 8- Broken

88~ Badly Broken, W/ - With , MS - Mud Seams, Rec. -Recoy



- UMIVERSAL TECHMICAL , INC. .~ 20

UN/-TEC

1234 E. COLLEGE AVE. 8l14-238-8223 STATE COLLEGE,FPA , 16'80/ :
TEST BORING LOG FILE NO. 12007
Name United States Radium Corp. Date 1/31/79
Location 4150 Old Berwick Road Gnd Elex Boring No T8 #14
Bloomshurg, Pa. th to Water Station
Insp. or Eng. ___Ed Meiser D’Fp‘l None Offset
Driller — _\_Dye D_ Ritchey After Hrs. | Sheet 1 _of 1
Rig No. M-1 Casing Size 8" HSA Spoon Size 2"
Depth of Soil 7.0 Hammer wt ___N/A Hammer W1 1407
Dapth of Rock 0.0 Hammer Drop __ N/A Hammer Drop 30"
Total Depth Z.Q Core 5it Size —_N/A 8it No. DLA
BORING ~ LOG SPOON SAMPLE & ROCK CORE DATA REMARKS _[Casing biows|
‘ Sampl V- Depth .
m Marerial Description e 0 aw; il /:P“’;; ’X‘: o’;' C;.r: C?o !
o | M| Depth |” 61" 12| 18| 24 Run Rec. 2
0.0 Moist Dark Brown Siltto |1 12.0]12 |3 |3 | 10 3
Moist Brown Silty Clay - pr
2.0 | Maist Brown Silty Clay | 2| 2.0 |11 |16 21|27 P
w/Sandstone & Pebbles .
4.0 _ o |
1.0 Same Tri-cone 7
7ol Refusal pe
—T
0
"'
2’
3
s i
15
/6’
>
8’
/9
a2c
er
22
23
24
2s'
26‘
SOIL DESCRIPTION : ROCK DESCRIPTION : LEGEND

/. Kind - Clay, Silt, Sond, Efc.

2 Color- Light, Medium, Dork, Efc.
J.Moisture- Ory, Moist ,Wet, £1c.

4. Compactlon- Loose, Compac?, £fc.

1. Kind ~ Sandstone, Shole, Efc.
2 Condition - Solid, Broken, Efec.
3. Hardness - Soft , Medium , Hard
Very Hord , Ete.

T- Troce, LT-Light, MO - Medium, OK - Dark , D - Ory
M-Moist , W~ Wet, VW~ Very Wet, H - Hard , S- Sof?

L- Loose, C- Compact , SLD- Solid , 8- Broken’

88- Badly Broken, W/~ With , MS - Mud Seams, Rec. -Recover,
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7 UNIVERSAL TECHNICAL , INC. —

UNI-TEC N
1234 £ COLLEGE AVE. 814-238-8223 STATE COLLEGE,PA. , 1680/
TEST BORING LOG FILE N0, 79007
Name United States Radium Corp. Date 2/15/79
Location J.}.S.Q.Qld.ﬁe%ick Road Gnd Elev | Boring No —_13
Biocomsburg, Pa. Depth fo Water Station
Insp. or Eng. ___Ed Meiser Fr _26.0 Offset
DOriller —Gene Wieand After 1.0 Hrs. | Sheet 1_or 1
Rig No. Casing Size 4" Spoon Size N/A
Depth of Scil 35.0 Hammer Wt N/A Hammer Wt N/A
Depth of Rock 0.0 Hammer Drop N/A Hommer Drop NZA
Total Depth 35.0 Core Bit Size NN 8it No. —DAA
BORING LOG SPOON SAMPLE 8 ROCK CORE DATA REMARKS  [Casing blows|
Depth Sample 8/ S Depih . i
from Moterial Description e 0 mv: > lzp”;; %" ; C;;a Cer' ! |
to Mo, quh é 12 /81 24 Run Rec. 2°
.0 Light Brown Sand w/' 3
Sandstone Boulders ,
25.0 4
5.0 Light Brown Sand Water @ 26.01 &' |
w/Gravel : :
35.0 _ 6 |
Ret 37.0° of &' 7 |
Casing Pipe e :
o
©0
"
2
/3
4
5
16’
i7e
8’
/9’
20
2r'
22
23
24
2s'
26'
SOIL DESCRIPTION : ROCK DESCRIPTION : LEGEND
/. Kind - Clay, Silt, Sand, Efe. 1. Kind - Sandstone, Shate, £tc. T- Troce , LT-Light, MD - Medium, OK - Dark, D~ Dry
2 Color=- Light, Medium, Dark, Etc. 2 Condition - Solid, Sroken, Efc. M-Moist , W- Wet, VW~ Very Wet , H - Hord , S~ Soft
3. Moisture- Dry, Moist ,Wet, Ete. 3. Hordness - Soft,Medium ,Hord  L- Loose , C- Compact , SLD - Solid , 8 - Broken

4. Compactlon- Loose, Compac?, Erc. Very Hard , Ete. B8~ Badly Broken , W/ - With , MS - Mud Seams, Rec. -Re:ov



r*} UNIVERSAL TECHNICAL , INC. 22

UNI-TEC

1234 £ COLLEGE AVE, 8l4-238-8223 STATE COLLEGE,PA., 1680¢
TEST BORING LOG FiLE N0. 79007 __
Name United States R?dium Corp. Dote 1/30/79
Location ___ 4190 Old Berwick Koad Gnd Elev. —_________| Boring No 15
Bloomsburg, Pa. aepm o Hafcr Station
/nsg. or Eng. —Ed-Meiser—. Offset
Oritfer —__NY. Dye, D. Ritchey Affer..__.._._..__ Hrs. | Shest ] of 1
Rig No. M-1 Cosing Size 8" HSA Spoon Size 2"
Dapth of Soil 6.0 Hammer Wi ____IN/A Hommer Wt 1407
Depth of Rock 0.0 Hammer Drop __N/A = Hammer Orop ____30Q"
Total Depth P Core 8it Size — LA 8it No. MNLA—
BORING LOG SPOON SAMPLE & ROCK CORE DATA REMARKS [Cosing biows
Deoth Depth ' .
from Material Dascription Samele :Iw: x I:paolt; RA‘:.’ a,; Cg: c‘Zfo !
10 Mo, | Depth &l 12! 181 24 Kun Rec. 2°
0.0 Moist Dark Brown Siltto | 1]2.0[2 1515110 3
Moist Brown Silty Clay w. -
Z 2 0 Sandstone Pebhleg M
2.0 Moist Brown Sandy Silt w,  '212.0|10 [12]17 23 s
Shale &1eSsandstone Frog. pe
4.0 Moist Brown Silty Clay tof 3 2.0 | 17 |21 29 B4 7

Dry Gray Silt w/Lime-
. Auger Tricone| o

& Refusal [

SOIL DESCRIPTION : ROCK DESCRIPTION : LEGEND
/. Kiad - Ciay, Silt, Sand, Etc. I. Kind - Sandstene, Shate, Etc. T- Trace , LT~ Light, MO - Medium , DK - Dark, O - Ory
2 Color - Light, Medium, Dark, £tc. 2 Condition -~ Solid, Broken, Etc. M-Moist , W~ Wet, VW~ Very Wet, H - Hord , S- Soft
3. Moisture- ODry, Moist,Wet, Efc. 3. Hardness - Soft, Medium , Hard L~ Loose , C- Compact , SLD - Solid , 8 - Broken
4. Compactlon- Loose, Compact, Erc. Very Hord , Etc. 88~ Bodly Broken, W/ - With , MS - Mud Seams, Rec. - Recove



7 UNIVERSAL TECHNICAL , INC. . | 23

UNI-TEC

1234 E. COLLEGE AVE. 814-238-8223 STATE COLLEGE,PA , 1680/
TEST BORING LOG FILE NO._ 19007 __
Name ited States Radium Corp. Date 2/8 & 2/14/79
Location 4130 Old Berwick Road Gnd Elev | Boring No. 14
Blo_qm;bu[o. Pa. Depth fa !afer Station
Insp. or Eng. __Ed Meiser : Fi .0 Offset
Orilfer — _Gene Wieand After_1.0 ______ Hrs. | Sheet 1 _or 1
Rig No. Casing Size 6" Spoon Size N/A
Depth of Soil 35.0 Hommer Wt N/A Hammer Wt N/A
Depth of Rock 0.0 Hommer Drop N/A Hammer Drop N/A
Total Depth 350 Core Bit Size NLZA 8it No. BLZA
BORING LOG SPOON SAMPLE & ROCK CORE DATA REMARKS |Casing biows]
Depth Sampl 8/ Si Dapth ¢
from Material Description bl ;) ”; il ,2”0,'; ’;”a" apf ng Cz‘r”c !
1o Ao, 08”/’ F 12 18| 24 Run Rec. 2'
0.0 Light Brown Sand w/ 3
Sandstone Boulders :
25, 4
6.0 Light Brown Sand Water @ 26.01 &*
- w/Gravel L Py
: Set|37.0" of 6" 7
sfeﬁ‘l‘ cusmg, ZOq‘ g
110" of 2" PVC | o
solid. P
"'
2
3
¢
/5
/6’
7
/8
9
20
2
22
23
24
2s'
26.
SOIL DESCRIPTION : ROCK OESCRIPTION : LEGEND
/. Kind - Clay, Silt, Sand, Efc. /. Kind - Sandstone, Shale, £t¢c. T- Trace, LT-Light, MO~ Medium, DK - Dark, O - Ory
2.Color - Light, Medium, Dark, Efe. 2 Condition - Solid, Broken, £fc. M-Moist , W- Wet, VYW~ Very Wat,H - Hard , S~ Soft
3. Moisture - Dry, Moist ,Wet, Efc. 3. Hardness - Soft, Medlum , Hard  L- Loose , C- Compact , SLD - Solid , 8- Broken

4. Compactlon- Loose, Compact, Efc. Very Hord , Ete. 88- Bodly Broken, W/ - With , MS - Mud Seams, Rec. - Recovery
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1234 £ COLLEGE AVE.

UNIVERSAL TECHNICAL , INC. . ™

UNI-TEC

8/14-238-8223

STATE COLLEGE,PA., 1680/

TEST BORING LOG FILE NO. 12007 __
Nome United States Radium Corp. Date
Location __ 4150 Old Berwick Road Gnd. Elev. Boring No
Bloomshucg, Pa Depth fo Station —
Insp. or Eng. _Ed Maiser Ft __ | Offset
Driller i Y, After . Hrs. | Sheot
Rig No. __M-1 Casing Size 8" HSA Spoon Size
Depth of Soil 15.0 Haommer Wt ___N/A_ Hammer Wt
Depth of Rock 8-0 Hammer Drop _ N /A Hammer Drop
Total Depth +5-0 Core 8it Size _N/A 8it No.

BORING LOG

SPOON SAMPLE & ROCK CORE DATA

Depth ) Sample Blows on Spoon | p.. %
from Marterial Description e 12 Té | ae. Core
ro Mo |Deoth|™ g| 12| 18| 24 Rac.
D.0 Dark Brn. Silt w/organic |1 [2Z.013 |5 17 |11
material & River Rock
2.0 .
.0 Moist Brn. Silty Clay w/ [ 2 | 2.0 8 |10 12
Sandstone Pebbles -
4.0 _
.0 |Same 3 ]2.0 17 124130
6.0 _ |
5.0 Moist Brown Sandy Silt [ 4 [2.0 7123125
w/Multi-colored River
8.0IRack
.0 No Recovery 9 12.0 21125 |31
10.0
IV No Recovery 6 2.0 26 36 |43
12.0. |
12.0 Moist Light Brown Sand &
River Rock
15
SOIL DESCRIPTION : ROCK DESCRIPTION : LEGEND

/. Kind - Clay, Silt, Sand, Efc.
2.Color - Light, Medium, Dark,Etc.
3. Morsture - Ory, Moist,Wet, Efc.

4. Compaction- Loose, Compact, Efc.

/. Kind - Sandstone, Shale, Efc.
2. Condition - Sofid, Broken, Efe.
3. Haordness - Soft ,Medium , Hard

Very Hard , Etc.

T- Trace, LT -Light, MD - Medium , DK - Dark , D ~ Dry
M-Moist , W- Wet, VW~ Very Wet, H - Hard , S~ Soff

L- Loose, C- Compact , SLOD - Solid , 8- Broken

B88- Badly Broken , W/~ With , MS - Mud Seams, Rec. - Re:cy
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l. Kind - Clay, Silt, Sand, Efc.

2. Color - Light, Megium, Dork, EZe.
3. Moisture - Ory, Moist,Wet, £fc.
4, Compactlon- Loose, Compac?, Efc.

1. Kind - Sandstone, Shale, Etc.

2 Condition - Solid, Broken, Ete.
3. Hardness - Soft,Medivm , Hard

Very Hord , Ete.

~ UNIVERSAL TECHNICAL , INC. -~ 26
1234 E. COLLEGE AVE, 814-238-8223 STATE COLLEGE,PA. , 1680/
TEST BORING LOG FiLE mo._79097_
Name United States Radium Corp. Date 2/26/79
Location __4150 Old Berwick Road 6nd Elev. Boring No, 12
Bloomsbura, Pa. Depth to g’ajer Station
Insp. or Eng. _Ed Meiser F1 : Offset
Oriller — Y. Dye, D, Ritchey After__1.0 Hrs. | Sheet 1 or.l
. Rig Ne. M-1 Casing Size ____ 8" HSA Spoon Size 2"
Depth of Soil 20.0 Haommer W? N/A Hammer Wt. 1404
Dapth of Rock 0.0 Hammer Orop N/A Hammer Drop 30"
Total Dapth 20.0 Core Bit Size N/A 8it No. IN/A
BORING LOG SPOON SAMPLE & ROCK CORE OATA REMARKS [Casing blows
S -t Depth ; '
f::,,,m Material Description oo aﬂlow; x /:”a;; ’;‘;’ o‘;' ng Cz{r’a !
10 No. Depf/r & 12 18| 24 Run Rec. 2'
D0 ~|Light Brown Sandy STF [ 112017 [ 215 [ 6 7
2.0 +
.0 Same 21201113157 s
4.0 ' s'
4.0 Same 3 12.0 |13 ]12]14 10 Water @ 5.2 | »
6.0 g
5.0 Light Brown bandy Sit, {4 [2.0] a8 {7 11818 9
Wet
a0 0
8.0 Same 5120132 |4 |6 Very Loose I7a
: Soft .
10.0 No recovery | 2
10.0 Dark Gray Sandy Silt, 612.01 83212 17 13
River Rock
IL 0 14 I
ftz.o Same 7 |2.0 | 5 |8 {36 |22 /5
1 14.0 : - o
14.0 Same 8 (2.0 12|30 (31 [i5 7
16.0 1 18’
Iy Same 91207 |77 |7 Mostly water | ;o'
18.0 20
18.0,” [Same 1012.0 |12 17 |14 | 22 No recovery | 2r'
20. 22
Set monitoring| 23'
well, 15" slotte
A qol?d %4
2s'
poe
SOIL DESCRIPTION : ROCKX DESCRIPTION : LEGEND

T- Trace, LT -Light, MD-Medium, DK - Dark, D~ Dry
M-Moist , W~ Wert, VW~ Very Weat, H - Hord , S~ Soft

L- Loose , C- Compoct , SLD - Soiid , 8 - Broken

B8- Badly Broken, W/ - With , MS - Mud Seams, Rec.-Recovt
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Table 2B. U.S. Radium Corporation ~ Bloomsburg, Pa.
Meiser & Earl Logs of Selected Borings

Boring No. 1 - 10 Oct 78 - Giles Drilling Corp.

0-7 Brown silt
7-15 Brown sand and gravel
15-24 Gray brown sand and gravel

Boring No. 2 - 11 Oct 78 - Giles Drilling Corp.

0-8 Brown silt

8~12 Light brown and light gray silt and clay

12-20 Fine-medium sand and gravel; broken pebbles ¥'-1%"

20-24 Medium-coarse sand and fine, rounded gravel, pebbles ¥"-1"

Boring No. 3 - 12 Oct 78 -~ Giles Drilling Corp.

0-4 Dark brown silt, fine sand and black coal silt

4-8 Gray-brown and gray silt, trace fine sand

8-10 Brown silt and fine sand, trace gravel

10-14 Fine-medium sand and gravel, some broken chips, %'"-1%"
14-19 Sand and gravel, pebbles ¥"-3/4"

19-24 Gray shale bedrock

" Boring No. 4 -~ ° 22 Feb 79 - Universal Techmical, Inc.

0-10 Brown silt

10-12 Brown silt, gravel, rounded pebbles

12-16 Fine sand and gravel, most pebbles %"

16-20 Sand and coarse gravel, rounded pebbles to 13"

Boring No. 5 - 20 Feb 79 = Universal Technical, Inc.

0-4 Dark brown silt and black coal silt

4-8 No sample

8-12 Coal silt and fine sand

12-16 Dark gray silty fine sand _
16-20 Brown sand and gravel, pebbles avg. %'"-1"

Boring No. 6 - 21 Feb 79 - Universal Technical, Inc.

6-14 Gray silt
14-20 Sand and gravel, shale bedrock at bottom

Boring No. 7 - 14 Feb 79 - Universal Technical, Inc.

0-2 Brown silt

2-10 Black coal silt and fine sand, some brown silt

10-12 No sample

12-14 Brown clayey silt

14-16 Brown fine sand, silt and gravel, rounded pebbles }"-1"
16-20 Fine sand and gravel, most pebbles %", up to 14"

MEISER & EARL 7\"\ hydrogeologists

1512 W. COLLEGE AVENUE, STATE COLLEGE, PENNSYLVANIA 18801 814 2340812
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Table 2B Continued

Boring No. 8 - 20 Feb 79 - Universal Technical, Inc.

0-2 Brown silt

2-8 Black coal silt, some brown silt and fine sand
8-12 Light brown silty fine sand, some coal silt
12-14 Gray fine-medium sand and gravel, pebbles <1"
14-20 Sand and gravel, pebbles up to 14"

Well No. 9 - 21 Feb 79 - Wieand Bros. Drilling

5-15 Brown sand and gravel, many broken fragments of larger cobbles and boulders
15-20 .Sand and gravel, abundant fine gravel (pebbles ¥")

20-25 Brown silty sand and gravel

25-30 Brown sand and gravel, most pebbles 3"-k"

Boring No. 10 - 13 Feb 79 - Universal Technical, Inc.

0-2 Brown silt

2-4 Brown silt and black coal silt

4-6 Brown silty clay

12-14 Sand and gravel, rounded pebbles to 1%"
14-20 Sand and gravel, rounded pebbles %"-1"

Well No. 11 - 2 Mar 79 - Wieand Bros. Drilling

0-10 Brown sand and gravel, large pebbles 2"-3" and broken fragments of
boulders ) ) o ) S . o
10-15 Sand and finer gravel, but abundant broken fragments of broken pebbles
15-20 Brown silty sand and gravel, large fragments from broken cobbles
and boulders

20-30 Brownm sand and gravel, finer pebbles, %"-%", better sorting than
above materials

Well No. 12 - 1 Mar 79 -~ Wieand Bros. Drilling

0-10 Light brown sand and gravel, with broken fragments of cobbles and
boulders

10-15 Gray brown sand and gravel, angular fragments

15-20 Gray brown silty sand and gravel, rounded pebbles %"-1".

20-30 Brown sand and gravel, most pebbles ¥''-1", abundant sand in lower 5 feet

Well No. 13 - 20 Feb 79 ~ Wieand Bros. Drilling

0-15 Light brown sand and gravel, with large fragments of broken cobbles
and boulders

15-25 Brown silty sand and gravel, pebbles rounded, mostly ¥"-%"
25-30 Brown sand and fine gravel, well rounded pebbles %"-%", high
percentage of sand, fairly well sorted

Well No. 14 - 15 Feb 74 - Wieand Bros. Drilling

0-15 Light brown sand and gravel, broken pebbles and chips of coarser cobbles
15-20 Gray brown very silty sand and finer gravel

20-25 Dark brown gravelly coarse sand, few small rounded pebbles %"

25-30 Light brown sand and fine gravel, most pebbles <k"

MEISER & EARL 7\’“\ hydrogeologists

1512 W. COLLEGE AVENUE. STATE COLLEGE. PENNSYLVANIA 1680t 814 234-0813
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Well No. 15 - 15 Feb 79 - Wieand Bros. Drilling

0-25 Light brown sand and gravel, numerous broken fragments of cobbles
and boulders, many pebbles 1X"
25-35 Gray brown silty sands and fine gravel, most pebbles 1/8"-3/8"

Well No. 16 - 14 Feb 79 - Wieand Bros. Drilling

0-20 Brown sand and gravel, rounded pebbles }"-1%" plus fragments
of broken larger cobbles

20-25 Brown sand with fine gravel, most pebbles 1/8"-3/8"
25-35 Brown silty sand and fine gravel, angular pebbles

MEISER & EARL 7\’\\ hydrogeologists

1512 W. COLLEGE AVENUE, STATE COLLEGE. PENNSYLVANIA 16801 814 2340813
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auger or to drive casing, sample the soil inside with a split spoon every
2 feet, then set 2-inch schedule 80 PVC pipe and screen (.015" slot) in
the hole for a perﬁanent well. However, attempts at augering and/or
driving casing by Universal Technical, Inc. at locations 12, 13, 14, 15
and 16 proved to be unsuccessful because of the presence of an upper Layer
of sand and gravel with sandstone boulders approximately 15-25 feet thick
(see logs for these holes, Tables 2A and 2B). Consequently, we worked

out a technique, employing an air rotary well drill (Wieand Bros.Well
Drilling, Inc.) of drilling and setting 5-foot increments of 6-inch steel
casihg with welded joints, slotted to about 5 feet above the water table.
” This proved to be the only practical method for drilling and sampling this
coarse, bouldery material.

The borings located down over the canal bank at the lower elevations
in the active flood plainof the Susquehlianna River experienced no difficulty
with the bouldery gravels because this layer is not present there strati-
graphically; it is replaced by silts and fine sand and silts, overlying
sand and fine gravel as will be diécpssed in the next section (see Figure 1).
The drillers did have considerable difficulty in this area in keeping the
auger holes open to set the 2-inch pipe because of "running sand" or quick
sand conditioﬁs in the silﬁ gnd fine sand and'silt. These holes are screened
to withinAS feet of the sﬁrface, and have a collar of concrete grout at
the surface to minimize direct infiltration of surface runoff and river
flooding.

Construction details are described for each well in the drillers test

boring logs (Table 24).
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Subsurface Geologic Conditionms

Based on the material descriptions from the drilling logs, correction

of drilling depths to actual elevations, our own inspection of the samples, and

a cross section taken through the site (Figure 1), the subsurface geologic éonditigns

are relatively straightforward. ' The site liés about 5 miles downstreém
(west) from the edge of the most recent glacial ice advance during Late
Wisconéin time, 10,000 years BP. The site is clearly within the outwash
plain produced by torrential flooding of ice meltwater down the Susquehanna
River valley. The nearly level elevation of the shale bedrock seen in holes
13, 6, and 12 show the bedrock floor beneath the site area to be relatively
horizontal, as might be expected by the area's history of glaciation and
outwash flooding. Overlying the bedrock is a deposit of poorly sorted sands
anélgravels, the qutwash plain from the melting Wisconsin glacier, approximate-
ly 35-45 feet thick under most of the plant site (see Figure 1). These
materials are described in detail in the drillers logs and our own logs
in Table 2A and 2B. The gravelly deposits can be subdivided into two units:
a coarser, sand and gravel with large sandstone boulders, approximately
15-25 feet thick ovérlying sands and finer gravels above the bedrock.

In the development of the présent day flood plain,of the Susquehanna,
the river has cut a fairly steep bank against the sand and gravel outwash
plain and deposited a blanket of silts, fine sandy silts, élayey silts,
and coal silts, as seen in the geologic cross section (Figure 1).

An abandoned canal follows the upper edge of the gravel bank and
has been filled in over most of the site. The two lagoons are actually
remnants of the old canal (Plate 1). The canal was dug primarily in the
silts and appears to have little influence on the hydrologic system. 923

of the backhoe test pits (No. 1) we dug encountered wood and radio ve

debris filled in the old canal (see Table 3).
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Table 3. U.S. Radium Corporation - Bloomsburg, Pa.
Backhoe Pit Logs

Test Pit No. 1 (50 feet toward river from SE corner of Laquer
Storage building) :

0-3" Dark brown silt loam topsoil, roots.

3-17" Brown and yellow-brown silt with cobbles

5"-16" <25%; some sand and silty sand.

17"-7 Dark gray sand matrix in gravel; water @ about 5' flowing 15 gpm;

ald £i11 - boards and logs, strong oily smell; evidence of radio-
active materials in dump.

Test Pit No. 2 (125 feet toward river from SE corner of Laquer
Storage building)

014" Dark brown silt, roots.

14" - 6' Brown silt, some gray vertical mottling.

6'-6%' Large cobbles -~ river bottom gravel.

Pits - logged on March 14, 1979 by R. M. Hershey

MEISER & EARL >\\\ hydrogeologists

1812 W. COLLEGE AVENUE, STATE COLLEGE. PENNSYLVANIA 18801 814 2340013
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The compositional, textural and hydrologic-behavior contrast betwéen
the silts and the sands and gravels is striking. Furthermore, the dense
shale bedrock floof defines a lower boundary to the hydrologic system
of the overlying sedimentary deposits. From our insﬁection'of the drilling
samples, we estimated the permeabilities of the deposits to allow calculation
of the rates of ground-water flow. Expressed in terms of flow rate through
a unit.area of aquifer under a hydraulic gradient of umity (i.e. slope on
the water table is 1:1), we estimated the "textbook" permeability of the
sands and gravels to be on the order of 1000-3000 gal/day per square foot

(gpd/ftz). For the silts, we estimated permeabilities of about 0.1 gpd/ftz.
) As another approach to estimating permeabilities, we ran several
laboratory tests on sands and gravels from wells 9 and 13, using a falling-
head permeameter. The results are summarized in Table 4, and show excellent
replication within any one test, but considerable variability aﬁong all

samples. Our conclusion concerning these data is that the permeability of

2

the gravels varies with increased silt content but is at least 200 gpd/ft

somewhat lower than our "textbook" estimates.

Water Table Configurations

On February 21, 1979, we measﬁred static-water levels in all avail-

able wells and borings. We corrected these levels to elevations with respect
to an assumed datum of elevation O at the center of the burial pit (Table S5).

The Water Table - February 21, 1979 overlay (Plate 2) shows our interpretation

of these data points as a water-table contour map; this interpretation
is straightforward and justifiable for the given set of data. Basically,

the water table is nearly flat in the front of the plant property; gradients



Table 4. U.S. Radium Corporation - Bloomsburg, Pa.

Falling Head Permeameter Tests

Depth 2 h

Well I“?;’val %5 (ci) (£0) (f:) (sec) (cm?sec)
t) D

13 15-20  .0544 9.4 2.42 2.06 - 192 4.2 x 1074
’ 2.06 311 2.6 x 10°%
2.12 169 4.0 x 1074
13 10-15 .0544 9.1 2.46 2.03 15 6.3 x 107>
1.71 25 7.2 x 1073
1.70 30 6.1 x 1073
1.47 32 8.0 x 1073
13 25-30  .0544 7.16 2.47 1.41 27 8.0 x 1073
1.24 31 8.6 x 107>
1.22 32 8.6 x 1073
9 15-20  .0544 6.7 2.43 1.43 16 1.2 x 1072
1.33 19 1.1 x 1072
1.23 22 1.1 x 1072
9 20-25  ..0544 9.45 2.48 2,365 110 2.2 x 1074
2.33 155 2.0 x 1074
2.29 240 1.7 x 107

G
p=230_2 ¢ 10 %

Testing performed on February 23, 1977 by
T. A. Earl

MEISER & EARL >\’\\ hydrogeologists

1512 W. COLLEGE AVENUE, STATE COLLEGE, PENNSYLVANIA 16801 814 2340813
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Avg. P

(gal/day)

ft2

805

150

180

230

4.2

o
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U.S. Radium Corporation - Bloomsburg, Pa.

Water Table Measurements

Table 5.
Well Ground | Measuring Measuring
No. Elevation  Point above Point
(inches) Ground Elevation
' (inches) (inches)
1 - 36 +12 - 24
2 2 -108 +12 - 96
= .
4 3 -192 + 6 ~186
~ 4 - 90 +36 - 54
: 5 -186% +30 -157
; 6 -197 +36 -161
a 7 ~-202 +22 ~-180
:Zé/— 8 -192 +30 --162
9 + 434 +20 + 64
E 10 -217 +9 ~208
a 11 + 36 +22 + 58
L RY: + 22 +22 + 44
U'g‘ 13 +13% +18 + 32
a 14 +485 +22 + 71
15 +156 +23 +178
16 +151 3/4 +22 +174
17 + 29% +13 + 43
18 - 91 +17% - 74
19 - 97% +16 - 82

lAll elevations relative to center of burial pit

Point
Elevation

(feet)

- 200

Measuring 21 Feb 79
Water Level Water Table

(feet) Elevation

- 9.0
- 4,8
- 2.4
- 7.0
- 9.5
-10.4
- 4.2
~16.0
- 2.9

-

-13.3
-16.6
~-25.0
~24.3

- ———

= elevation 0

21 Feb 79

(feet)

-11.0
-12.8
-1709

—————

-22.9
-25.4
-17.7
-10.7
-20.2

-10.6
-10.7
-10.1
- 9.8

e g

14 Mar 79

Water Level

(feet)

-8.6
-10.0
-0.5
-4.5
-5.2
-2.6
- -3.2
-1.8
-13.6
- 1.4
-13.2
-13.2
-11.0
“14.4
-22.5
-22.0
- 1.9
- 2.9

14 Mar 79

Water Table

Elevation
(feet)
-10.6
- 9.0
-16.0
- 9.0
-18.3
-16.0
-18.2
" -15.3
- 8.3
-18.7
~ 8.4
- 9.5
- 8.3
- 8.5
- 7.6
- 7.5
- 8.0
- 9.7

9¢




the &isposal pit and old dumps ,\flow appears to be heading toward the river.k_é ! ‘

'From the February 21, 1979 water table map, the direction of ground-water

37

here are on the order of 0.37 (Table 6). But as the gravel aquifer is
pinched between the overlying river flood plain silts and the underlying
shale bedrock, the water table steepens dramatically. Grade on the water -
table through the burial pit is about 0.7%. Beneath the canal bank, the
gradient steepens to 5%, then to 10Z in the flood plain area.
Weather conditions preceding the late February water table were
fairly wet, but ground frost was still present, and appeared to have blocked
or delayed significant regional ground-water recharge.

Concerning ground-water flow direction, particularly in the areas of

~J

flow through the burial pits is 180° (where magnetic north = Ooz.

By the time of our second round of water level measurements on March

14, 1979, the water table had reached its seasonal maximum following very

heavy rains, snowmelt, and flooding of the river over all the borings on
e e —

the flood Blain. Contouring the water-table configuration for this mid-March

- —

period (Plate 3) was considerably more difficult than the first construction

for February levels. At the risk of stretching the limits of our "artistic

license" in interpreting the water-table elevations (Table 5), there appears

to be an elongated, subdued ground-water mound paralleling the edge of the-
—T— e

“yam—

active flood plain. This is caused by the flooding of the river which had

receded only a few days before our measurements, and had saturated the

——

entire flood plain area to the ground surface. This high-water configuration

——

is therefore a temporary situation, reflecting bank storage in the silts.

Gradients on the seasonal high water table map do not show any change
from the earlier (February) configuration (Table 6) in the front of the
property, which has the same 0.37%7 grade. The flood plain area shows some

variation, but averages about the same 107 as the earlier gradients.



Table 6.

Water-Table Gradients

Location Date

Front of Property 21 Feb 79

Through Burial

Pits 21 Feb 79
Canal Bank 21 Feb 79
21 Feb 79

Floodplain

Front of property 14 Mar 79

Floodplain 14 Mar 79

From-To

No. 15-No. 9
No. 16-No. 9

NO . 1 3-NO - 1

-10.5 Contour-

No. 1

No. 1-No. 2
-11.0- -13.0

contours

No. 7-No. 8
No. 2-No. 3

-7.5~- -8.5
contours

NO . 7-NO - 8
No. 2-No. 3

U.S. Radium Corporation -~ Bloomsburg, Pa.

AElev/Distance” Gradient

0.6/360
0.9/285

0.4/75
0.5/70

1.8/53
2.0/50

7.7/60
5.1/60

1.0/320
1.0/400

2.9/60
7.0/60

MEISER & EARL >\-\\ hydrogeologists

1512 W. COLLEGE AVENUE. STATE COLLEGE. PENNSYLVANIA 16801 814 234-0813
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Average
Gradient
0.172 0.3%
0.32%
0.53% 0.7%
0.71%
3.4% 4.0%
4.02
132 10Z
8.5%
0.31% 0.3%
0.25%
4.82 102
122
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However, in the disposal pits area under these ephemeral conditions

there would be essentially little or no definable lateral flow as the shallow

trough (through Well No. 1) fills, and the narrow ground-water mound through

g

Well No. 2 dissigates. In other words flow toward the river is temporarily

"blocked" by the mound, and actually would reverse for a short distance
——rr—
toward the trough (Well No. 1).

Pumping Tests

The most realistic and representative determination of the field

.permeabilities of the sand and gravel aquifer and the silt aquitard (slowly

permeable unit) can only come from conducting pumping tests on wells in these
formations, and measuring drawdown and recovery water levels. We pumped four
weiis, Nos. 6, 9, 12 and 14 to get this info;mation. .

Boring No. 6 is drilled primarily through the flood piain siits
(14 feet of silt of total.ZO—foot depth). Figure 2 shows a plot of recovery
water levels in Boring 6 following pumping the well down at a rate of about
1/3 gallon per minute (gpm). Table 7 shows the data from the pumping tests
used in the calculation of permeabiligy. The silts in No. 6 have a field
permeability of 0.28 gpd/ftz, very .close to our earlier "textbook" estimate
of 0.1 gpd/ft2.

Figure 3 is a plot of drawdown levels measured during pumping Well
No. 14. From the drawdown data we calculated a permeability of 2600 gpd/ft2
‘for the sand and gravels penetrated by this well. Well No. 9 is also drilled
in the sands and gravel aquifer. Based on the recovery water levels measured
after pumping this well for 40 minutes at 13 gpm (Figure 4), the permeability

of the sands and gravel aquifer near the western property line is 560 gpd/ftz.
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Table 7.
Well Types of
No. Test Data
6 Recovery
14 Drawdown
9 Recovery
12 Drawdown
12 Recovery
13_: Drawdown
- (Obs. well
No. 12)
1 Drawdown
(Obs. well
No. 12)

Slope of Water Pumping

A

U.S. Radium Corporation - Bloomsburg, Pa.

Pumping Test Calculatioms

Level Trend

for

for

aAs .
ft

16
0.10
0.41
0.25
0.21
0.06

0.06

Rate

Q
gpm

0.33
14
13
15
15
15

15

Transmissivity
Saturated
Thickness

T m
gpd/ft ft
5.3 19
37,000 16
8,400 17

16,000 23

19,000 23

66,000 23

66,000 23

MEISER & EARL 7\’*\ hydrogeologists

1512 W. COLLEGE AVENUE, STATE COLLEGE, PENNSYLVANIA 16801 814 2340812
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Permeability

P
gpd/ft

0.28
2300
500
700
830
2700

2900
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[EXEIY

b

The pumping test on Well No. 12 is the most significant, since it

involved the sand and gravel aquifer directly where the burial pits are

excavated. During pumping of Well No. 12 for one hour and forty minutes,

‘drawdown levels in two observation wells were recorded: in No. 13, and
e ——————

~ in No. 1 located on the opposite side of the burial pit from the pumped

gsill_ﬁg;_;g;_,nrawdown and recovery data in Well No. 12 (Figures 5 and
6, respectively) yielded nearly the same values of permeability: 700 gpd/ft2
and 830 gpdlftz. The drawdown data in obserQation Well No. 13 (Figure 7)
allowed us to calculate. a permeability of 3100 gpd/ftz,which is nearly
the sﬁme value we calculated from the drawdown data in observation Well
ho. 1 (Figure 8). |

In summary, the permeabilities calculated from actual figld pumping
teéts in the sand and gravel aquifer ranged from 560 to 2900 gpd/ftz, which
is remarkablj'close to our original "textbook" estimates.of 10003000 gpd/ftz.-

Ground-Water Flow Rates

Permeability has been expressed in this report as galloms per day

per square foot. By dividing permeability by 7.48 gallons per cubic foot,

the permeability wvalues can also be expressed as velocities in feet/dgy.

Multiplying permeability expressed as velocity by the actual gradient on the
water c#ble, a unitless percentage, yields ground-water flow velocity along
that gradient.

We have summarized several possible flow velocities at different
locations in the éand and gravel aquifer, assuming a low and a high value
of permeability, and using the water-table gradients measured from the

maps of water-table configurations (Table 8). The flow rates through the

————j

(c’am'b e. Sﬁ)
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Table 8.

Location

Through Burial
Pit (Well No. 12
to Boring No. 1

Front of Plant

Floodplain

vV =7PI

U.S. Radium Corporation - Bloomsburg, Pa.
Ground-Water Flow Rates

Permeability Permeability Gradient
P, P 1
gpd/ft ft/day :

500 67 0.7%
3000 400 0.7%
500 67 0.3%
3000 400 0.3%
500 67 10%

3000 400 10Z

MEISER & EARL >\§ hydrogeologists

1512 W. COLLEGE AVENUE, STATE COLLEGE. PENNSYLVANIA 16801 814 2340812
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Velocity

ft/day
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burial pit range from 0.47 to 2.8 ft/day over the range of permeabilities.

The most rapid flow rates are in the flood plain, where the aquifer thins

between bedrock'andfsilt, and velocities increase to a few tens of feet per
day. The area in front of the plant shows ground-watér flow rates of
little more than 1 ft/day due to extremely flat gradients.

Another consideration is the total volume of ground water moving

thfouggithe aquifer. TqQ calculate the daily flow in gallons through a

pﬁe—foot wide 'window' of the aquifer extending vertically from the bedrock

base to the top of the aquifer, we use this expression of Darcy's Law:

Q = PIA,
where Q is flow in gallons per day, P is permeability, I is gradient, and

A 1§ cross¥sectional area through which flow occurs. Since our best

Fefinition of aquifer conditions and gradients is in the vicinity of the

byrial pits (Well No. 12), and this is also an area of special concern, we

assumed an average permeability of 2000 gpd/ft2 (see Table 7). The

aquifer is 23 feet thick there from bedrock to water table; the area A is
therefore 23 square feet. If we use.the gradient (from February 21, 1979)
of 0.7%, our calculation becomes:

Q = 2000 gpd/£t® (0.007) 23 ft>

Q = 320 gallons/day.

This appears to be a realistic estimate of daily flow toward the river,

through a one-foot wide 'window' of the sand and gravel aquifer.
T ——— =

Water Quality Samples

We bailed half-gallon water samﬁles on February 21, 1979 from all

completed test wells (except 1, 2, 3) and submitted them tb U.S. Radium for
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preliminary analysis of radioactivity levels. Again on March 14, 1979

we bailed water samples, two gallons from each of the nineteen total wells
and borings, and submitted these to U.S. Radium for radioactivity analysis.
In addition to these samples, we collected 250 ml from each point for our
own analyses of basic water chemistry. Of chief importance to Radiation
Management Corp. were the values of pH and Calcium. We also measured
conductivity (as a means of comparing total dissolved solids), alkalinity
and sulfate (Table 9).

The least variable parametef of those tested was pH, averaging 7.1.‘
Conductivity is probably the single most diagnostic‘measurement for quickly
idistinguishing or characterizing ground waters; the two highest wvalues are
associated with Well No. 11 (which was heavily polluted by an oilly, solvent
type material) and with Well No; 5, adjacent ﬁo a waste discharge stream from
the plant to the river. Well No. 5 also had the highest Ca, SOA, and
alkalinity values. Wells No. 1, 2, 12 and 13 are within about 120 feet
of each other and had reasonably similar chemistries, which appears to reflect
some pollution from reported surface dumping in the past in that general

area. The remaining wells as a group show insignificant amounts of variation

in thelr chemical nature.

?ollution Abatement Techniques

If certain zones of previous dumping are identified as contributing
unacceptable levels of radiocactive contamination to the ground water om the

basis of the soil and/or water samples, there are several possible techniques

for correction to comnsider.
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Table 9. U.S. Radium Corporation - Bloomsburg, Pa.
Chemical Analyses of Water Samples

Collected 14 Mar 79

Alkalinity

52

Well No. Conductivity Ca pH SO4
umhos mng/l mg/1 as CaC0, ng/1

1 1390 48 7.0 120 43
2 300 34 7.2 70 35
3 240 27 7.1 40 30
4 270 20 7.75 80 77
5 540 75 7.4 100 110
6 230 34 7.3 30 30
7 350 48 7.2 60 137
8 160 7 6.55 30 33
9 270 27 6.6 30 69
10 200 14 6.6 25 47
11 570 69 6.95 140 72
12 330 48 7.1 110" 24
13 340 55 7.2 110 22
14 82 14 6.6 30 20
15 170 27 7.0 50 22
16 200 27 6.75 25 49
17 200 34 7.3 40 13
18 280 41 7.15 50 52
270 34 7.15 40

-
o

Analyses by Meiser & Earl
pH ~ Beckman pH Meter
Conductivity - Hach Meter

Ca Hardness - Hach test kit titration

80

Alkalinity and SO4 - Filter photometer (Hydrodyne)

MEISER & EARL >\"\ hydrogeologists

1512 W. COLLEGE AVENUE, STATE COLLEGE, PENNSYLVANIA 160801 814 2340813
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The brute force approach would be physical removal of all contaminated

goil and waste material. Aside from the potentially large volume of material

and difficulties in handling and containing it for transportation, we are not
familiar with any sites in Pennsylvania which are deSigned or permitted for
diqusal of radioactive wastes. |

The concept of dewatering an area afound the contaminated zone by
pumping down ground-water levels and thereby eliminating ground-water flow
through the r#dioactive material does not appear feasible for two reasons.
First, the sands and gravels around the old disposal areas are high permeability

and would require wells pumping at a large discharge rate to lower the water

* table effectively around the contaminated areas. Second, pumping would produce

a large sustained flow which would have to be acceptable for stream discharge

under Pa. D.E.R. regulations, and we suspect that such a permit would be

- extremely difficult or likely impossible to obtain.

We considered a slurry trench as a possible solution, where a deep ditch

would be excavated around the contaminated zone, then filled with a concrete

grout or impermeable clay slurry to form a wall enélosing the radioactive waste.

However, under the conditions we have. described, it is our opinion that it would

be impossible to excavate a trench in 35 feet of gravel to bedrock with the lower

20-25 feet.beingggglow the water table.

Another method for constructing a grout "wall" around the waste zone

would be to drill closely-spaced holes to bedrock then inject_g;out under

pressure to form a coalesced grout curtain., This technique has been developed

and applied extensively by Halliburton, Inc. On the basis of their advertising

literature and a lengthy discussion with a technical representative, we estimated

the costs of grouting 100 lineal feet of perimeter at roughly $75-100,000.
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However, the company representative would not quote a price without the specific o
details of the site, so our estimate could be wrong, but we did consider
well costs, material costs, and installation time. '

One other possibility might be an injection wéll from which ‘chemicals

could be introduced into the ground water upgradient from the radiocactive

waste. According to Scott Murray of Radiation Management Corpoiétion,

gontrolling the pH and/or calcium levels in the water might control the

radioactivity levels in ground water moving through the waste.
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