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Mr. Phil Harris

Division of Hazardous Waste

Ohio Environmental Protection Agency
40 South Main Street

Dayton, Ohio 45402-2086

Dear Mr, Harris:
RESPONSE TO NOTICE OF VIOLATION (NOV) NUMBER 4 ISSUED FEBRUARY 4, 1992

Reference: Letter, P. E. Harris to R. E. Tiller, "Notice of Violations

regarding the Groundwater Quality Assessment Annual Reports,"
dated February 4, 1992

This letter sarves to transmit a report on the suitability of two monitoring
weils in the Shandon Flow System (Monitoring Wells 2066 and 3066) located
upgradient of the Waste Pit Area. The report was requested by the Ohio
Environmental Protection Agency (Ohio EPA) in a NOV issued on February 4, 1992
(reference), regarding the Resource Conservation and Recovery Act (RCRA)
Groundwater Quality Assessment of Waste Pit 4. The violation alleged that
monitoring wells 2066 and 3066 may not be suitable upgradient wells due to
"questionable" water quality when compared with monitoring well 3043. The
remaining response to other allegations in the NOV of February 4, 1992, will
be addressed under separate cover.

The Fernald Environmental Management Project (FEMP) is an EPA National
Priority Listed Site (NPL) under the Comprehensive Environmental Respanse
Compensation and Liability Act (CERCLA). A CERCLA Remedial Investigation and
Feasibility Study (RI/FS) is ongoing at the site and inciudes Waste Pit 4.
Waste Pit 4 received radioactive waste containing Barium Salts from 1980 to
1983. RCRA is considered an Applicabie or Relevant and Appropriate
Requirement (ARAR) of CERCLA.

The enclosed report concludes that monitoring wells 2066 and 3066 are properly
constructed and are located upgradient to the Waste Pit Area. Three flow
systems within the Great Miami Aquifer converge in the vicinity of the FEMP.
The Ory Fork and Shandon Flow system converge near the Waste Pit Area. .
Monitoring Wells 2066 and 3066 are completed in the Shandon Flow System.
Monitoring wells 2043 and 3043 are completed in the Dry Fork Flow System.

@ Recvcied and Recyciable® __
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The chemistry or ezcn riow system is distinctly different from that of the
other fiow system. If a direct comparison of water chemistry is made between
the 0043 and 0066 monitoring weils, without regard to the fact that they are
compieted in different fiow streams with different degrees ot lithologic

neterogeneity (the Shandon contains more ciay), one could conciude that the
resultfs are questionable.

The ailegations in the NOV invoive the current RCRA Groundwater Assessment
Program for Waste Pit 4, as defined by the RCRA Groundwater Quality Assessment
Program Plan (GQAPP) for Waste Pit 4. An upgradient to downgradient
comparison of water quality for assessment monitoring is not a reguiatory
requirement, but it is a requirement of the GQAPP. This method of evaluation
was selected to aid in the determination of rate and extent of contaminant
migration, which is a requirement of an assessment monitoring program. In the
February 4, 1992, letter, the Ohio EPA expressed concern over the FEMP’s
determination of the rate and extent of migration based on statistical

methods, and recommended that best professional judgement be employed in the
determination.

To resoive this concern as well as the concern with the use of the 066 cluster
as upgradient weils, the FEMP proposes to immediately empioy a time versus
concentration tracking method as part of the RCRA GQAPP instead of the
upgradient to downaradient tests. The FEMP believes that the statistical
tests perftormed as part of the GQAPP in the past were instrumental in
identifying the contaminants of concern, and best professional judgement has
been successfully employed to determine the extent of contamination. The
upgradient to downaradient comparison of water quality is therefore no longer

necessary. The time versus concentration method will better identify changes
and trends in contaminant concentrations.

On December 20, 1991, the FEMP submitted to the Ohio EPA the RCRA Groundwater
Monitoring Plan (GMP), which identified groundwater monitoring for eight
potential units at the site. The status of these units is still under
discussion with the Ohio EPA. The RCRA GMP proposed the time versus
concentration tracking method and comparison of water quality to action levels
in place of an upgradient to downgradient concentration comparison. The FEMP

proposes to begin the time versus concentration tracking immediately as part
of the GQAPP.

This letter will be enclosed as an addendum to the GQAPP as documentation that
notification was made to the Ohio EPA and United States Environmental
Protection Agency (U.S. EPA) as to a modification of the GQAPP.

DOE-FEMP staff are available to meet with Ohio EPA, Southwest District Office
(SWDO) representatives to further discuss the enclosed report and assure that
Ohio EPA, SWDO concerns have been adequately addressed.
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.7 you nave any questions, please contact Ed Skintik at (513) 738-6660.

FN:Skintik
“nciosure: As Stated
CC w/enc.:

. A. Hayes, EM-424, TREV

. A. Saric. USEPA-V, HRE-8J
. Bendula, OEPA-Dayton

E. Mitchell, OEPA-Dayton
. Pardi, CEPA-Davton

. Proffitt, QEPA-Dayton

. Schneider, OEPA-Dayton
£. S. Farmer, WEMCO

. A. Franklin, WEMCO

. P. Hopper, WEMCO

. D. Savage, WEMCO

AR Coordinator, WEMCO

RO N epIbe v N AR N

Mo -

Sincere

(@ & Tl

Manager

ly,

Tiller
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. Sidle, DOE. QRFO

. Brettschneider, WEMCO
. Carr, WEMCO

. Mickel, WEMCO

Rogers. WEMCO

. Sattler, WEMCO

Schneider, WEMCO

. Smith, WEMCO
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Report on the Suitability or Monitoring Wells 2066 and 3066
For Determining Background Water Quality
In the Shandon Flow System

Introduction

The Ohio EPA has requested that the US DOE document the suitability of Monitoring
Wells 2066 and 3066 for determining background water quality in the Shandon Tributary
of the Great Miami Aquifer (OEPA, February 04, 1992). This report is presented in
response to that request. Since the suitability of the welils was alleged to be a violation

of OAC 3745-65-91(A)(1)(a) and (b), this report wiil also explain why these wells were
chosen to be used for the RCRA Assessment.

Background

The Fernaid Environmental Management Project (FEMP) is an EPA National Prionty
Listed Site (NPL) under the Comprehensive Environmental Response Compensation and
Liability Act (CERCLA). A CERCLA Remedial Investigation and Feasibility Study
(RUFS) is ongoing at the site and includes Waste Pit 4. Waste Pit 4 received
radioactive waste containing Barium Salts from 1980 to 1983. RCRA is considered an

Appiicable, Relevant and Appropriate Requirement (ARAR) of CERCLA cleanup
activites.

Three flow systems within the Great Miami Aquifer converge in the vicinity of the
FEMP. The chemistry of groundwater in each flow system is distinctly different from
that of the other flow systems. Because of the heterogeneity of upgradient groundwater
chemistry, it is not possible to derive a single representative background water chemistry
for the Great Miami Aquifer. Background water quality is therefore divided into the
Ross. Dry Fork and Shandon Groups. The RUFS issued a Draft Groundwater Report
in 1990 that interprets groundwater quality upgradient of the FEMP (DOE, 1990).

Sections 15.1 through 15.2 of that report address background water quality and are
included as Appendix 3 to this report.

Monitoring Wells 2050, 2056, 2066, 2105 and 3066 are compieted in the Shandon Flow
System, upgradient to the FEMP Waste Pit Area. Monitoring Wells 2066 and 3066 were
installed on 08-21-87 and 09-22-87 respectively as part of the CERCLA RUFS
investigation for the purpose of determining the nature and extent on any contamination.

Construction of both wells was done in compliance to the USEPA approved RUFS
Quality Assurance Program Plan (QAPP).
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They were seiected for use in the RCRA Assessment Program as background weils for
:he Shandon Flow System because it can be documented that they are suitable for use as

groundwater monitoring weils. All of the other upgradient wells compieted in the
Shandon Flow System are private weils.

Flow Systems Beneath the Waste Pit Area

The Waste Pit Area is located very close to where the Shandon Flow System and the Dry
Fork Flow system converge. Potentiometric surface constructions indicated that flow
beneath Waste Pit 4 originates in the Shandon Flow System. Therefore monitoring wells

2066 and 3066 were selected as the background wells for the RCRA Assessment
Program.

Observations drawn from the interpretation of groundwater elevaton maps indicate that
some component of flow beneath Waste Pit 4 could also originate from the Dry Fork
Flow System. Therefore Monitoring Wells 2043 and 3043 are aiso included in the
RCRA Assessment for determining background water quality in the Dry Fork Flow
System. If a direct comparison of water chemistry is made between the 0043 and 0066
well clusters, without regard to the fact that they represent different flow systems, one
could conciude that the results are questionable. Water quality data collected from the
upgradient monitoring wells is provided in Table 1 as an average and standard deviation.

Statistics were not calculated for the following paramete;-s because the data was primarily
composed of non-detect values: aluminum, antimony, beryilium, cadmium, chromium,

cobalt, copper, cyanide, lead, mercury, molybdenum, nickel, nitrate, phenols, selenium,
silver, thallium, and vanadium.

A comparison of groundwater chemistry between the three tributaries, using the average
concentration of 30 metals and water quality parameters, indicates that the Shandon Flow
System has the highest averages of 18 metals and water quality parameters, including the
highest chloride, iron and specific conductance averages. This comparison indicates that
the Shandon tributary contains naturaily higher concentrations of many parameters.

A comparison of the groundwater chemistry at monitoring wells 2066 and 3066 with the
water chemistry determined from the other private wells in the Shandon tributary indicate
that Monitoring Well 2066 has concentrations of potassium, sulfate, and TOX that exceed
the RI/FS determined background average by more than two times standard deviation.
The comparison also indicates that Monitoring Well 3066 has concentrations of arsenic,
calcium, chloride, specific conductivity, iron, magnesium, manganese, phosphorous,
potassium, sodium, sulfate, TOC and TOX that exceed the RUFS background average
by more than two times the standard deviation.

®
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This comparnson indicates that Monitoring Wells 2066 and 3066 have higher

concentrations oI many parameters than other background weiis in the Shandon Flow
System.

Ongoing Work

The hvdrogeology and water quality of the Shandon Flow System is still being addressed
in the RUFS. This work wiil also be used in the RCRA Assessment Program if
appiicable. Specifically, completion records indicate that lithology of the Shandon Flow
System is more heterogeneous than the lithology of the Dry Fork Flow System.
Appendix 1 contains installation records for monitoring wells 2066 and 3066. An
interpretation of the lithology of the Shandon Flow System, made from soil classification
records, is also included in Appendix 1. Monitoring Well 2066 has a 19 foot sand pack
and is compieted in a 4.5 foot thick sand lens. Monitoring Well 3066 has a 12 foot sand
pack and is completed in a 18.5 foot sand lens. Comparatively, boring logs for
Monitoring Wells 2043 and 3043 indicate a 90 foot deposit of sands and gravels
consistent with other boring logs in the Dry Fork.

Water elevation data collected in Monitoring Wells 2066 and 3066 are provided in
Appendix 2. In the Dry Fork Flow System, the potentiometric head difference between
the 2000 series and the 3000 series is in the range of O to 2 feet. The potentiometric
head difference observed between monitoring weils 2066 and 3066 is typically 15 feet.

This large pressure difference indicates that flow between the two sands are independent
of each other.

The water elevation in Monitoring Well 2066 is usually 12 to 15 feet higher than
neighboring 2000-series monitoring wells screened in the Dry Fork Flow System. The
water elevations recorded in 3066 are consistent with water elevations recorded in 3000-
series monitoring wells in the Dry Fork Flow System. The RI/FS is in the process of
installing additional wells east and southeast of the 0066 well pad. Data collected from

the installation of the weils wiil be used to better define the heterogeneous nature of the
aquifer lithology in the area.

Water elevaton data collected from the wells will be used to better define a
potentiometric surface for the area, and water quality data collected from the wells will
be used to better define the groundwater chemistry in the area. The wells are being
installed and completed according to the USEPA approved RUFS QAPP. Therefore,
upon completion, records will exist that wiil document the suitability of these wells for
the collection of groundwater samples.
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OEPA, February 04. 1992, Letter from Mr. Phillip C. Harris. Division of
Hazardous Waste Management. Ohio Environmental Protection Agency, to Mr.
Robert E. Tiller. Manager U.S. DOE-FEMP, regarding U.S. DOE-FEMP
HAZARDOUS WASTE OH 689 0008 976 HAMILTON COUNTY TSD-GEN.
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DOE. 1990, DRAFT Groundwater Report Feed Materiais Production Center
Fernaid, Ohio Remedial Investigation and Feasibility Study, Volumes 1-13,
Prepared by ASU/IT for the US. Department of Energy.
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Parameter

arsequc
banum
calcium
chlonide
specific
conductivity
fluonde
iron
magnesium
manganese
pH
phosphorous
potassium
sodium
suifate

TOC

TOX

zinc

P

Parameter

arsenic
banum
calcium
chloride
specific
conductivity
fluonde
iron
magnesium
manganese
pH
phosphorous
potassium
sodium
suifate

TOC

TOX

znc

ki _

TABLE 1
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Summary Water Quality Statistics in RCRA Upgradieat Momtoring Wells

average

sy

0.200
97.91
38.71

353.6
0.4993
0.6835
33.84
0.2044
7.086
0.83
1.68
31.643
78.879
7.005

=l

k.

average

0.0273
0.6721
67.26
67.97

696.1
0.8067
1.3205
25.390
0.0373
7.209
0.22
2.10
49,508
15.596
7.819

k.
Rk

(average conceatrations recorded in ppm)

Monitoning Well 2043
standard deviation

£z L

0.0806
21.12
16.19

317.8
0.1034
0.4855
7.4533
0.0893
0.241
1.23
1.27
10.718
66.472
4.909

Ll
AR

Monitoring Well 2066

standard deviation

0.0225
0.2042
14.67
3.40

179.1
0.1814
0.5185
7.6335
0.0171
0.275
0.13
1.05
5.515
30.551
5.260

xkp
e

average

0.0108
0.2815
79.81
18.73

567.7
0.3407
2.9987
24.98
0.0583
7.268
0.40
1.38
20.586
20.483
6.588

hgw

0.0231

average

0.0705
0.4586
149.47
549.00

1621.9
0.1763

- 12.9013

43.107
0.1257
7.063
1.04
3.75
261.231
34.789
13.129
0.0465
0.0288

Monitoring Well 3043
standard deviation

0.0242
0.0439
22.89
9.39

93.3
0.1014
0.9616
4.7871
0.0093
0.142
0.08
1.21
5.553
44.604
4.530

Rk

0.01296

The number of non-detects in the sample population was greater than the number of detected
results, therefore an average and standard deviation was not caiculated.

Monitoring Well 3066
standard deviation

0.0507
0.1831
22.28

221.78

554.2
0.0903
7.226
12.6678
0.0650
0.135
0.36
1.25
92.483
29.722
9.361
0.0353
0.0497

The number of non-detects in the sampie population was greater than the number of detected
results, therefore an average and standard deviation was not calculated.

23
o



APPENDIX

3085



.

IO IO

..\‘C.r“ion

2 ('}f e
2066 . ai0ni1t

and 306 Oring

6 =

2060
575~ o :.'u:’i

) 5060 R

su-

siite 5

siite somé
und, some clay i
sands (race grnvel and ciey [[
i snnd pu:k
sands urace ;ruvex i ;S;: ped ared
sand | .




De L8
3685
4

TZINALD  RI/FS /i SUAL CLASSIFICATION OF SGILS -
SROJECY NUMBER: 22 1.l SI0JECT NAME: 140C R1/FS
SORING NUMBER: 236 ZOCROINATES: NORTH 483.938.95 EAST 1.174,703.45! DATE: 08/25/87
. SAOUND ELEVATION: :73.2 ¢ Gul: Deotn ~/A CatesTime /A | OATE STARTED:
| ENGINEER/GEOLOGIST: 2. CAKLEY | Jepth  w/A Date/Time  N/A | OATE COMPLETED:
© DRILLING METHODS:  CA3LE-TOOL | PAGE 1 of
P DS 8 2 | s
! OE A0 TlU stEt vy}l 1
o2 twoa o arcul sH) s !
it P T M| W M1 0C! 8 £
[ . E £} 8§ PV ol $0
: E L1 EE] L
] c EIRS
i N 4
i STIFF SROWN SILT, TRACE FINE SAND. Mmoo WA
07000 | %
08/25/871 6 33
1110 ]
1.9
STIFF SROWN SILTY CLAY, TRACE FINE SAND. cL
07001 & .
08725787} 6 A
1150 6
3.0}
! { | | MEDIUM STIFF REDDISH YELLOW CLAY - TRACE SILT, cL
! togr002 | ¢ : MEDIUM STIFF LiGHT GRAY CLAY, TRACE SAND AND SILT. cL
c8725/871 2 s
o135 ¢ 3 j
.51 { i
i ) | MEDIUM STIFF LIGAT GRAY CLAY, TRACE SAND AND SILT. cL
1
o7003 | 1 !
i 08/25/871 2 i 17
1510 3
5.0l l |
K ‘ ‘ SOFT LIGKT YELLOWISH BROWN CLAY. SOFT LIGHT GRAY SILT, TRACE cL
07004 1 FINE SAND AND CLAY.
08/25/371 1 ! %
1700 ;2
7.5 | :
‘ LIGHT YELLCWISH BROWN SILT, SOME CLAY. ML | WA
07005 5 SOFT LIGHT GRAY CLAY, TRACE SILT. cL
08/26/87} g 14 | MEDIUM STIFF YELLOWISH BROWN CLAY, SOME SILT, TRACE SAND. L
0800
$.0 l
! l MEDIUN DENSE YELLOWISH BROWN, CCARSE SAND, TRACE GRAVEL ANO P | WA
! o700 5 SILT.
{ 08s26/871 7 ! 13
- T :
0.51 | : i
l VERY STIFF YELLOWISH RED SILT, SCME SAND, TRACE CLAY. ML | N/A
07007 & REDOISH BROWN SAND MEDIUM DENSE GRAVE, TRACE SILT. sP | wa
08/26/87F 7 8
0900 i 11
12.0 i
r HARD GRAY SANDY SILT, TRACE GRAVEL. ML | N/A
07008 & LENS REDDISH BROWN MEDIUM SAND, TRACE GRAVEL AND SILT. sP /A
0B8726/871 16 | 17
1345 17
13.5
STIFF GRAY SILY, TRACE CLAY. M. | WA
07009 2 STIFF DARK GRAY MEDIUM SAND, SOME SILT, TRACE GRAVEL. SH | N/A
08/26/871 S 9
1430 6
15.01
NOTES:

SAMPLE SCANNED - BACKCROUND READINGS. ORILLER - HARRY DYKES. ASSISTANT - TIM HARRIS. RIG - CYCLONE 42. SANPL
TAKEN WITH STANDARD SPLIT SPOON SAMPLER - 2.0" 0.D.

PAGE 71 ’ l 2
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CIINMLD  #i/FS J1SUAL CLASSIFICATICN OF soxég
II0JECT NUMBER: 22 1.3 IIDIECT NAME: IN8C RI/FS
ICRING NUMBER: 2154 j COCRDINATES: NCRTH 483,938.55 EAST 1,376,7G3.451 OATE: 08/25/87
. GROUND ELEVATION: :78.2 { GYL: Depth N/A DatesTime  N/A | OATE STARTED: C
! ENGINEER/GECLOGIST: D. CAKLEY | Jepth /A DatesTime  N/A | DATE COMPLETED:
{ ORILLING METHOOS:  ZABLE-T0GL | PAGE 2 of
D 1S i 8 R | $
| E 1A 07 ‘ L s |E| gy i v
PP e a0 AL CN sui s R
j TP T MW mioc c8i F
P olL g ETS PV so
H T E L | EE L
i ! ] 0 E|Rs|
| i N v
: i STIFF GRAY CLAY, SCME SILT, TRACE SAND AND GRAVEL. cL
. 07010 | 3
i 08/26/87| ? 9
sl 0|
| |
{07011 5
| orera7t 7 | 13
1530 8
18.01
! : 012 ! STIFF GRAY SILT, SCME CLAY, TRACE GRAVEL. ML | /A
) T i -
18/26/871 € 3
90 ;% i
19.51 | b
! P 07013 | STIFF GRAY SILT, STME CLAY, TRACE GRAVEL. ML | N/A
! i 07014 | 11 AARD GRAY CLAY AND SILT, TRACE GRAVEL. cL
i i 08/26/57! 13 |45
i1858 1 22
21.01 |
j ‘ HARD GRAY SILTY CLAY, TRACE GRAVEL AND SANO. ct
07015 8
087267871 iz | 13
1615 20
22.5!
07017 20
08/27/87} 1 12
1025 FA]
2.0
§ 7016 | 20
: 08/27/871 12
: ora Y '
D 2.0l 1 l
07018 9
087277871 19 | 13
110 2%
25.51
07019 5
08/27/87] 26 | 10
1150 50
21.0
07020 7
08727/871 10 | 16
1330 50
28.5
07021 7
08/27/871 10 | 16
1330 S0
28.51
07022 17
08/27/871 27 | 14
1410 40
30.01
NOTES:
SAMPLE SCANNED - SACKGROUND READINGS. SAMPLES TAKEN WITH SANTDARD SPLIT SPOON SAMPLER - 2.0" 0.D. DRILLER - HAb

DYKES. ASSISTANT - TIM HARRIS. RIG - CYCLONE 42.
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TIINALD  R1/FS ISUAL CLASSIFICATION OF SOILS ODGFl I

SI0JECT NUMBER: -

™~

. DSAUETT NaAME: 142 RI/FS
SCRING NUMBER: 136 TJORDINATES: NGRTH ¢83.933.95 €AST ¢,375,703.451 OATE: 08/25/87
. SROUND ELEVATION: :738.2 ¢ GWL: Deotn /A Sate/Time  N/A | OATE STARTED: (
| ENGINEER/GEOLOGIST: D. CAKLEY 4 Deoth S/A DatesTime  W/A | DATE COMPLETED:
! ORILLING METHODS:  ABLE-TOOL i PAGE 3 oF
P01 ] YR (1
P E ta Db Tl o STEL vy T
? M oA 11 o A Cw SH s R
7 P T mwiw wigcCl cs f
4 L EEJ]S P! VHI s$0
£ | L EEl L
l Q E RS
L] T I
i ! !
07023 | 17 l
G8/27/37% 7 %)
1610 | 0
30.0 I
NOTES:
SAMPLE SCANNED - 2ACKGROUND READINGS. SAMPLES TAKEN WITH SANTDARD SPLIT SPOON SAMPLER - 2.0" 0.D. DRILLER -
DYXES. ASSISTANT - i WARRIS. RIG - CYCLONE 4¢.
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7iSUAL CLASSIFICATICN OF SQILS

TIRMALD Ri/FS
SOJECT WUMBER: 202 T2 “3QJECT NAME: ‘«oC RI/FS
SORING NUMBER: 2146 CCCROINATES: NORTK 483.938.95 EAST 1,275,703.451 DATE: 08/25/87
; GAOUND ELEVATION: $7B.2 | Gwl: Depth  5/A Sate/Time  w/A | DATE STARTED: C
ENGINEER/GEOLOGIST: D. OCAKLEY | Septh N/A Jate/Time  N/A | OATE COMPLETED:
DRILLING METHODS:  CABLE-TOOL | PAGE & of
0 I3 18 - -8
£ I Ao Tl s ' €1l uv | v
P 1w A 1 ]O AL{CKNK sh} s R
T ipP T m|uWw miocgy cs F
« L g gls pyval s0
€ L] EE} L
; 0 E|RSI
; . oo |
: ! HARD GRAY CLAY, SCME SILT AND GRAVEL. TRACE SAND. cL
i 0702¢ |3 HARD GRAY SILTY CLAY, TRACE GRAVEL AND SAND. cL
| o8s27/871 17 13
i 1450 17
31.51
! VERY ST{FF GRAY SILTY CLAY, TRACE SAND AND GRAVEL. cL
| 07025 5
i 08/27/87) 7 10
11520 10
33.0!
i ; 27026 } . l VERY DENSE STRONG BROMWN SAND, TRACE GRAVEL AKO SILT. P | N/A
’ sa7277871 ti | s |
E55 B A S !
34.51 | P
i ] VERY DENSE STRONG SROWN SAND, TRACE GRAVEL. sP N/A
;07027 A :
i (8/28/871 <1 12
300 |
35.01 |
|
40.01
; VERY CENSE STRONG BROWN SANDY GRAVEL, TRACE CLAY. GP N/A
| 07028 30 HARO GRAY SILT, TRACE CLAY AND SANO. NL N/A
' 08s28/87] S 9
! 1100
61.51
i
)
45.01
NOTES:

SAMPLE SCANNED - JACKGROUNO READINGS. SAMPLES TAKEN WITH SANTOARD SPLIT SPOON SAMPLER - 2.0" 0.D. ORILLER - +
DYKES. ASSISTANT - TIM HARRIS. RIG - CYCLONE é42.
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IINALD  RI/FS -iSUAL CLASSIFICATICON OF SOILS
TZQJECT NUMBER: =22 1.Q S3SIECT NAME: 438 R1/FS
IORING NUMBER: 1146 . COORDINATES: NCRTH 483.938.95 €AST 1.375,703.450 DATE: 08/25/87
; GROUND ELEVATION: :78.2 ; Gwl: Deoth 7 Dates/Time /A | DATE STARTED: 08,
| ENGINEER/GEOLOGIST: D. CAKLEY | Jepth /A Date/Time  N/A | OATE COMPLETED: O
; ORILLING METHODS:  ZABLE-7oOL | PAGE § of
L I j 8 SR S
| € ta o0 1T}L s)ET ur | 1
b2 tw oA 110 AN sSMHi S RE
¢ T LpP T MWy WioC! ¢8| F
PR oLl oE EfS PV sO
: . E LiEEl L
i ; 0 E! 3§y
| S A
: ! : i MARD GRAY SIiT, TRACE CLAY AND SAND, LENS GRAY CLAY. ML | WA
©07029 | 18 | !
| 08/31/871 25 | 7|
10830 17 I !
46.5| ‘ i
. P
50.01 l !
l 1 \ | HARD GRAY CLAY, TRACE SILT. L
107030 4 ' HARD GRAY SIL7, ITME SAND, TRACE CLAY. AL | N/A
: 087317871 Z9 | e i '
2530 3| i
31,51 i ;
; ; ,
55.01 P
07031 | VERY STIFF GRAY SILT, SOME SAND, TRACE GLAY. ML | N/A
i 07032 3 VERY STIFF GRAY CLAY, SOME SAND, TRACE SILT. CH | N/A
! 086%;/87 18 | MEDIUM DENSE GRAY SAND, TRACE CLAY, SCME SILT. M| N/A
R
56.5!
|
60.01
NOTES:

SAMPLE SCANNED - BACKGROUND READINGS. WET SAND. ORILLER - MARRY OYKES. ASSISTANT - TIM HARRIS. RIG - CYCLONE
SAMPLES TAKEN WITH STANDARD SPLIT SPOON SAMPLER - 2.0" 0.D.
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CIENALD  RI/FS riSUAL CLASSIFICATION OF SGILS 3085-

SIOJECT NUMBER: 202 I.: JI0JECT NAME: 14pC RI/FS
3ORING NUMBER:  I1& " COCRDINATES: NORTH ¢83.938.95 EAST 1 I76,703.45} DATE: 08/25/87
IROUND ELEVATION: :78.2 i Gél: Deptn /A Jatesfime  W/A | DATE STARTED: O
ENGINEER/GEOLOGIST: 0. GAKLEY Jepth  s/A DatesTime  N/A | DATE COMPLETED:
SRILLING METHODS:  CABLE-TOOL | PaGE & of
oos 8 . s
i £ ta 0 Tl os|ETI uYj v
[ 2 W A I {0 aAdcCNl suy s RE
Py be v wiw wjaoc) cB81 f
b jL & € ! S P |V HI ]
i L E L] E El t
; i | 0 EJRSI
! i ooy
! i 07033 | | MEDIUM DENSE GRAY SAND, SOME SILT, TRACE CLAY.
' ;0703 1 4 { VERY STIFF GRAY CLAY, TRACE SAND AND SILT.
loam/an 6 18
i 10
61.51 l
i BOTTOM OF BORING 63
NOTES:

OglELER - HARRY DYKES. ASSISTANT - TIM HARRIS. RIG - CYCLONE 42. SPLIT SPOON SAMPLES TAKEN MITH STllﬂlld u
.Q" 0.0.
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3065 _

TIINALD  RIFS +ISUAL CLASSIFICATICN OF SCiLS
TTOJECT NUMBER: i I.Z TIOOECT NIME: T-3C Ri/FS
SORING WUMBER:  ©156 TOCRDINATES: NGRTH &83.951.29 EAST %,375,706.241 DATE: 09/16/87
: SROUND ELEVATION: :73.2 i GWl: Deoth /A datesTime /A | DATE STARTED: O
| ENGINEER/GEOLOGIST: 0. CAKLEY i Jeoth  §/A JatesTime /A | OATE COMPLETED: !
| ORILLING METHODS:  ZABLE-TOOL | PAGE 1 of
i s 3 s R s
E A0 TIL stET uv !l v
P b A 10 A CN sui s Rt
T lep 7T wivw mtocl csy f
MolL E EJS PIVH s0
; - L) EE L
i i 0 E | RSI
{ i N P
!
81.51
! i FOR OESCRIPTION OF SOILS FROM 0-62.0 FT SEE VISUAL
AN CLASSIFICATION OF SOILS FROM WELL 2.
© 09716787 2
' 6950
63.51
i |
. .
:8.91 ! :
67036 | 4ARD GRAY SILT, SIME CLAY, MOIST. ML | N/A
; 1 Q7035 i 3
! i 097167871 23 |
1050 SO
66.51 |
i
70.0i
i 07038 | HARD GRAY SILTY CLAY - ORY, L} 2.2
[ 07037 : 15
i 097167871 25 18
! 1300 | 40
71.54 |
7s.0i
| NOTES:
SAMPLE STANNED - IACKGROUND READINGS. 3IZE LCS FROM WELL #246 FOR DESCRIPTICN OF FIRST &2. RIG - CYCLONE 42.
.- <ARRY DYKES. ASSISTANT - TiM HARRIS. ZACKGROUND READINGS - =NU - ZERO. ALPHA - U COUNTS/MIN. BETA/GAMMA -
| COUNTS/MIN.
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-
o _ 3065
TSIRALD zi/FS i SUAL CLASSIFICATICN OF SOILS

SIOJECT WMBER: -32

T STOJECT RAME: 14D Ri/FS
SORING NUMBER: 1156 ZOORDIKATES: NORTH 483.951.25 EAST 1 ,375,708.241 OATE: 09/16/87
- GROUND ELEVATION: :73.2 | GWL: Deptn N/ DatesTime  u/A | DATE STARTEDs O
i ENGINEER/GEOLOGIST: D. GAKLEY ] deoth N/A DatesTime  N/A | OATE COMPLETED: !
! DRILLING METHODS:  CABLE-TOOL | PAGE 2 oF
o 1s i 8 R l S
.:EIAOT'LSE! yvi r
P I M & 110 AYCHN) sH| s Rt
T L2 T %)W Mijocel c8 F
4L E EfS PV S0
- i L] EEI L
: : 0 E | RSt
| i N L
57039 | HARD GRAY SILTY CLAY - MOIST. cL 1.5
07040 | 8
09/16/871 1S 16
1340 19
76.51
80.5
| ; 07043 | HARD GRAY CLAY, TRACE SILT - DRY. cL 3.0
i poo7042 | N
: ©09/16/871 22 3
20 . 3
31.51 i i
1
i 87.5!
07044 | MEDIUM DENSE GRAY FINE SAND - wéTl. SP 0.2
07045 i 6 GRAY CLAY, SCME SAND, TRACE SILT. cL
09/16/87] 15 18
1545 14
89.0
90.0
NOTES:
SAMPLE STANNED - BACKGROUND READINGS. SEE LOG FROM WELL #2654 FOR DESCRIPYICN OF FIRST 62. RIG - CYCLONE 42. b
- YARRY DYKES. ASSISTANT - TIM HARRIS. G3ACKGROUND READINGS - ANU-ZERQ, ALPHA-Q COUNTS/MIN. BETA/GAMMA - 40-

| COUNTS/MIN.
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TIINALG RiJFS +iSUAL CLASSIFICATICN OF STILS 3()8&_

SI0JECT NUMBER: =12 1.l SI0JECT NAME: 1N2L RI/FS
ICRING NUMBER:  Il& SZCRDINATES: KORTH 483.951.2% ZAST 1,174,706.241 OATE: Q9/16/87
. SAOUMD ELEVATICN: 372.2 . Gul: Septhn  a/A Sate/Time  N/A | DATE STARTED:
| ENGINEER/GEOLOGIST: D. CAKLEY i Jepth  N/A ZatesTime  w/A | OATE CONPLETED:
| DRILLING METHOOS:  CABLE-TOOL | PAGE 3 oF
boots - T s
€ [ A D T i Los €Il gy | 1
8 z WA T 10 A Cut sSHN] S }
T 1P T MW W OC cs| F
Ho|L & gls P ivH so
P E { Ll oEEL L
i 0 E | RSI
: I N YO
i Qres? | MEDIUM DENSE DARK GRAY FINE GRAINED SAND, TRACE CLAY AND SILT sP 0.2
i Q7066 i T - WET,
; 09/17/871 3 18 | GRAY CLAY, TRACE SAND AND SILT. cL
10830 l 1
$1.5)
95.01
i l HARD DRY CLAY,M SOME SILT, TRACE SAND - DRY. e | 2.5
i Q7048 19
i 09/717/871 S 2
©I330
$6.5i
| : |
{100.0i ‘
' i HARD GRAY SILT, SOME CLAY, TRACE SAND - ORY. n | .75
PoroLe S
09717/87} 14 13 ‘
1130 25
101.5! i
| E
! ;
105.01 \
NOTES:
SAMPLE SCANNED - BACKGROUND READINGS. 2ODED 20 GALLONS WATER. SEE LOG FROM WELL #266 FCR FIRST 62, RIG - CY!
42. CRILLER - HARRY DYKES. ASSISTANT - TIM HARRIS. SACKGROUND READINGS - =NU - O ZERQ, ALPHA - O COUNTS/MI)
BETA/GAMMA - «0-80 COUNTS/
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3065

SZINALD  RI/FS < iSUAL CLASSIFICATIOR OF SOILS
TISIECT NUMBER: siZ 1.D SITIECT WAME: Te30 R{/FS
TIRING NUMBER: 3156 TOCRDINATES: NORTH 433,951.25 EAST 1,376.706.241 DATE: 09/16/87
SROUKD ELEVATION:  :73.2 i GWl: Qeoth  w/A Date/Time  w/A | DATE STARTED: Q9/
{ ENGIMEER/GEQLOGIST: D. CAKLEY | Septh N/A Jate/Time  w/A | DATE COMPLETED: o5
! SRILLING METHODS:  CABLE-TOOL | PAGE & of
HE T ] N S
:EIAOTlLSIEII gy v
I O A A Y T S K S RER
T i T W M|oct cBl| F
Y L E ELS PV HI $0
- £ i L] g El L
i ; [o efrs
i i i N 1 Y
[ i Q07050 | | HARD GRAY SILTY CLAY, TRACE SAND - oRY. cL 3.0
io07081 I 27
:09/17/87) S0 | 18
1230 50
106.51 |
110.01 l
i 07053 | HARD ORY SILTY CLAY. L |25
P 07052 | 11
£$/717/871 IS |
1500 - <3| :
1.8t : i |
, i
! ;07054 |
i ;. 09/17/871 23
/ - 1500 !
113,50 |
1
:
115.0]
! ' HARD GRAY SILTY CLAY - CRY, cL 2.5
i 07055 1
1 097177871 16 12
1545 . 23
'116.51 ’
[
120.C!
' NDTES:
: SAMPLE SCANNED BACKGROUND READINGS. 7:30 9-18-87. SEZE LO FROM WELL #266 FCR FIRST 62. RIG - CYCLONE 42. DRILL
i HARRY DYXES.

COURTS/MIN.

ASSISTANT - 7IM HARRIS. GCACKGROUND READINGS - HNU - 2ERO, ALPHA - O COUNTS/MIN. BETA/GAMMA - 40-
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N A
TIRNALD  F1/FS ¢ ISUAL CLASSIFIZATION CF s::Ls‘)US5 !_
SI0JECT NUMBER: :l2 P SYSIECT NAME: TSC RI/ES

SORING WUMBER: 2266

ZOCRDINATES: NORTH 483,9S1.25 EAST 1.375.704.241 DATE: 09/16/87

SROQUND ELEVATION:

73.2

-

- GWl: Depth x/A JatesTime  w/A | DATE STARTED: Of
| ENGINEER/GEQLOGIST: 0. OAKLEY Jepth  N/A CatesTime /A | DATE COMPLETED: (
! ORILLING METRODS:  CABLE-TOOL | PAGE S of
boors 8 R s
{ E JA 0 THL sEL vy | 7
P i A 110 AdCN sSHi s RE
j TP T My wioch c8 | F
R L8 ELS PV so
! P E o b EE L

‘ 0 E | RS
| [ w Y |
{07056 | HARD GRAY CLAY. TRACE SILT - M0IST, €L | 2.0
; 07057 !t s2 DENSE GRAY SAND, STHE CLAY - “OIST. s | 1.0
; 09/18/87! ég i8 | UENSE DARK GRAY SAND, SCME CLAY, TRACE GRAVEL - MOIST. sWw | 0.8
12151 l
1
125.01
[ 07059 | YERY OENSE GRAY SAND, TRACE GRAVEL, TRACE CLAY, WET, MEDIUM sw | 0.2
107058 | 1% GRAIN SIZE.
© 99/18/871  ZS 3
%0 59
125.81
1130.01
Q7060 | VERY CENSE SRAY CIARSE SAND, SCME GRAVEL - wET. sW | 0.3
07081 | 17
09/18/87| 28 18
i 1030 46
131.51
i
135.01
NOTES:
SAMPLE SCANNED - ZACKGROUND READINGS: AODED 25 GALLONS WATER. GSEE LOG FROM WELL #2864 FOR FIRST 62. RIG - CY!
42. ZRILLER - HARRY DYKES.

COUNTS/MIN., SETA/GAMM

ASSISTANT - TIM HARRIS. SCREEN SET FROM 125-135. GSACKGROUND - HNU < ZERO, ALPHA
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TIINALD

RiI/FS

o - S0 -
+ SUAL CLASSIFICATION OF SQILS

SSOJECT NUMBER:

s

) 2 TIOJECT NAME: 42 RI/ES
SORING WUMBER: 1256 - COCRDINATES: NQRTH 483.951.25 EAST 1,175.705.241 OATE: 09/16/87
. SAOUND ELEVATION: 373.2 ; uwl: Deotn w/A Cate/Time /A | DATE STARTED: ¢
| ENGINEER/GEOLOGIST: O. GAKLEY ! Jeptn S/A Satesfime  w/A | DATE COMPLETED:
' DRILLING METHODS:  ~2BLE-TOOL | PAGE 6 oF
3 13 8 PR ‘ S
13 A0 TIL StEL uy T
P I A 170 Al SH| S K
T 1P T wid mioct cC8 F
P L E ElS PLY M SO
g L EEL L
: 0 EjRS
i N Ly
i ! : VERY OENSE GRAY SAND - WET, MEDIUM GRAIN SIZE. sp 0.2
i ores2 | 11
| 09/18/87| 17 8
I 1640 3
134.51
|
H
|
140.01
| 07064 | HARD DARK GRAY SANDY CLAY, TRACE SILT - MOIST. cL 1.0
i 07063 1 ¢
' 2%718/871 2 18
515 ¢ 47 ;
*4%.51 : I
i '
;
148.0!}
07086 GRAY SANDY CLAY - %QIST. cL .73
070485 21 HARD, GRAY CLAY, SOME SILT - MOIST,
09719/871 31 15
1 0840 35
149.5]
l
!
150.01
NOQTES:
SAMPLE SCANNED - 3ACKGROUND READINGS. SEE LCG FROM WELL #266 FOR FIRST 62. RIG - CYCLONE 42. ORILLER - HARR
ASSISTANT - TIM HARRIS. SACKGROUND - »NU - 2ERO, ALPHA - O COUNTS/MIN., GETA/GAMMA - «0-80 COUNTS/MIN.
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J L’E;Ei
TIINALD  Ri/FS JISUAL CLASSIFiCATICN OF sSOILS ’
SI0JECT NUMBER: :uZ .l TIOJECT NAME: 9eC Ri/FS
SORING NUMBER: 1124 TOCRDINATES: NCRTH 483.951.25 EAST 1,175, 706.241 DATE: 09/16/87
SROUND ELEVATION: :73.2 © GWl: Depth niA JatesTime  N/A | OATE STARTED: 0§
! ENGINEER/GEOLOGIST: 0. OAKLEY ! Seoth N/A DatesTime  N/A | DATE COMPLETED: C
" DRILLING METHODS:  ZABLE-TOOL | PAGE 7 OF
D 1S 8 R s
e lao T L s |ETI url v
PP M A 110 AlCNKI SN S RE:
I ¢ P YT Miwv M}ocCl cs F
. H L E EJS P VYHI $0
£ i L] oEEl L
: 6 E | RSI
! : N i
| } HARD, GRAY SILTY CLAY, MOIST. SAMPLE TD 152 FT.
! 07067 |
: 09/19/571 20 g
1152.01 l ]
_ 30TTCH OF BORING 152
; NOTES:
SHELBY TUIE. CESCRIPTION BASED ON PREVIOUS SAMPLE AND CLASSIFICATION OF SOILS OSSERVED AT ENDS OF TUBE. SEE i
1
! "WELL %266 FOR FIRST 62. RIG - CYCLONE 6Z. GRILLER - HARRY OYKES. ASSISTANT - 7IM HARRIS. HOLE TD 150 - SHE
TAKEN FROM 150 10 152
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anesn |
\)US - \
/ISUAL CLASSIFICATICK OF SOILS :

TIRNALD  RI/FS
SSQJECT NLMBER: =22 N SIDJECT NAME: F4PC RI/FS
SORING NUMBER: 143

|

|

TOCRDINATES: NORTH 481,770.9% EAST 1.377.£52.351 OQATE: 12/04/87 |

SATUND ELEVATICN:

. Zal: Ceotn N/A Jate/Time  4/A

| DATE STARTED:

ENGINEER/GEQLOGIST: 8. DUNNING

i Jepth N/A

Date/Time /A | OATE COMPLETED:
| ORILLING METHODS:  CABLE-TOOL | PAGE 9 oF
o s i8 PR I S
E A D TI!L siEIl vy T
» | M A 110 AltCNI SM S k
TP T MW M]aQcC) cs F
A 1L E ELS p|vHl s0
P E | L1e gl L
; 10 E | RS
f {w 1|
! i VERY SOFT, VZRY DARK GRAYISH-BROWN CLAY (2.S5Y, 2/2), SILIY AND oL <.$
: 07616 ¢+ 2 DRY WITH ROOTLETS. Rrwm
12/06/87) & 12 e =
o800 ;7 s
1.5] |
i 07615 | . VERY STIFF, CRAYISH-BROWN CLAY (2.5Y, 5/2) DAMP. cL 3.5
12/06/870 7 12 a =
0810 t 8 irs
3.0
| } ! | STIFF. LIGHT QLIVE-BROWN CLAY (2.5Y, 4/4) WITH A TRACE OF VERY cL 2.0
| L 07616 | 11 ! FINE GRAVEL, LAMP, Rrus
127067871 % 2! a =
5835 3 ! ars
4,59 i I
i : SOFT, LIGHT OLIVE-BROWN CLAY (2.5Y, 5/6) SILTY AND DAMP. cL .50
07617 ! 3 Hrus
12704/871 1% 15 a »
0840 ; 10 or=
6.0 !
VERY SOFT, LIGHT OLIVE-BROWN CLAY (2.5Y, 5/6), FAIR AMOUNT OF cL <.25
07618 3 MOISTURE NGTED. Hnus
12/06/871 4% ® e =
08s0 .7 ars
7.¢ ;
! VERY SOFT, LiGHT OLIVE-BROWN CLAY (2.5Y, 5/6), FAIR AMOUNT Of cL <8
07619 | 10 MOISTURE NOTED. Henom (
12/04/871 10 18 @ =
1058 : 10 8 s
9.0 l
| ! MEDIUM STIFF, CLIVE-YELLOW CLAY (2.5Y, &/8) DANP. cL 1.0
Q7620 | 7 STIFF OLIVE-8ROMN CLAY (2.5Y, 4/&4) MOIST. cL 1.0 {Hm €
12/04/871 8 18 e =¢
1108 n 8 = ¢
. 10.81 ' .
' MEDIUM STIFF, LIGHT OLIVE-BROWN CLAY ¢2.SY, 5/6) DRY. cL .5
07621 12 STIFF, DARK GRAYISH-BROWN CLAY (2.SY, 4/2). cL 1.5 jHrus O
12/04/871 11 18 | MEDIUM DENSE, LIGHT OLIVE BROWN SILTY SAND (2.5Y, S/4) DAMP. SM N/A ja =0
1120 |, 13 - ir = 2
12.0 |
i MEDIUM DENSE, LIGHT QUIVE BROWN SILTY SAND (2.5Y, 5/6), DAMP. SM N/A
07622 3 MEDIUM DENSE, GRAYISH-BROWN SAND (2.5Y, 5/2). SC | N/A |Hrws O
12/04/871 7 18 | MEDIUM DENSE, LIGHT OLIVE-BROWN SAND (2.5Y, 5/6). i N/A jla =0
1130 4 ar s 2
13.5 |
] VREY STIFF, DARK GRAY CLAY (5Y, 4/1) WITH A TRACE OF FINE cL 2.0
07623 | GRAVEL, DAMP. Howe O
12/04/871 13 18 e =0
1140 | 17 ar s 2¢
15.0 |
NOTES:

DRILLING CONTRACTCR: PENNSYLVANIA DRILLING

ASTR.

» ORILLER: TIM HARRIS, HELPER: CRAIG COULTER. SAMPLES VIA MUMSELL COL
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TIINALD

il/FS

< I3UAL CLASSIFICATION OF sS3:iLs

3765 b

SFDJELT WUMBER:

=2 I.2

TIDJEST GAME: TS3C RI/ES
IZRING NUMBER: 1233 -CORDINATES: NCRTH &81,773.5%1 EAST 1.377.057.351 DATE: 12/06/87
ZAOUND ELEZVATION: . GWl: Ceotn /A Sate/Time  n/A i OATE STARTED: 12/
. ENGIMEER/GEOLOGIST: 8. DUNNING Zeoth S/A DatesTime  wN/A | DATE COMPLETED: 12
© ZRILLING XETHODS:  ZABLE-TOOL | PAGE 2 OF
3 18 | 8 e S
E a0 T|tUL s|eE li uy T
P I'% A |0 AICN S KM S REX
T {2 7 MW MiocC] cs | F
A 1L g E|s PIvVHI )
. |z L1 eEl L
: ; 0 E RS
i } N | .
; i | STIFF, CARK GRAYISH-8ROWN (2.5Y, 4/2) CLAY, SLIGHTLY SILTY, cL 1.5
[ oors |7 ORY. s 0
! . 12/04/871 8 18 e« 80
[ | i 12 s
1 16.5
| { l STIFF, DARK GRAYISH-BROWN (2.5Y, 4,2) CLAY, SLIGHTLY SILTY, [« R 1.9
07625 7 BRY, Rews O
; l 12/04/871 8 12 | MEDIUM DENSE, CARK GRAY SD (5Y, 4/1), SILTY WITH SOME GRAVEL. sp NAjla =0
! 1850 ;11 s 2
| 18.01 |
! { | ] STIFF, CLIVE GRAY CLAY (SY, S/2) WITH A TRACE OF GRAVEL, ZRY. | €L 1.58
: Coarezs b | Hrwsm O
. YZ/0S/871 3 » 13 a =0
;330 .9 ; i 8r = 5(
7.51 [ ! i
| STIFF, CLIVE GRAY CLAY (5Y, 5/2) WITH A TRACE OF GRAVEL, ZRY.  CL 1.55
07627 i3 Hr= 0
12/705/87) 22 15 e =0
841 17 i = &
21.01 !
] ‘ MEDIUM DENSE, CLIVE GRAY CLAYEY GRAVEL (SY, 5/2) WITH SOME GC N/A
07628 8 COARSE GRAVEL AND ROCK FRAGMENTS, MOIST. News= O
! 12/05/871 11 [} a =0
: 0946 16 ar = &6
i 22.8 ;
i ! | HARD., DARK GRAY CLAY (5Y, 4/1) WITH A TRACE OF FINE 7O COARSE | CL 4.5¢
{ 07629 I' 1; 8 GRAVEL, DAMP. Hws g
12/05,871 2 e s
i 0950 29 ar = 20
L 26.0
! } STIFF, GRAY CLAY (SY, S/1) WITH A TRACE OF GRAVEL  [CRY. cL 1.5
i 7770 | 17 1 VERY DENSE. SRAY TO DARK GRAY GRAVEL (SY, 5/9 TO 4/1), CLAYEY GC N/A |H 0
| 12/05/87t 22 | 18 | IN PARTS, wcT. a =0
2 . 3 8l = 20-
2s.5! i
VERY DENSE, GRAY TO DARK GRAY GRAVEL (5Y, S/1 TO 4/1), CLAYEY . | GC N/A
07771 17 IN PARTS, WET. Hnus 0
12/05/871 24 6 . a =0
1035 i 30 AP = 20-
27.0 |
VERY DENSE, GRAY TO DARK GRAY GRAVEL (S5Y, 5/1 TO 4/1), CLAYEY GC N/A
07772 S IN PARTS, wWET. Hrws O
12/05/87) 17 18 | STIFF, DARK GRAY CLAY (SY, 4/1) WITH A TRACE OF GRAVEL. cL 1.5la =0
1045 17 . ar = 20-
28.5
| STIFF, DARK GRAY CLAY (2.5Y, N/4) WITH A TRACE OF GRAVEL. cL 1.5
7T | [ s Hrws g
12705/871 11 1 a s
1400 ’ 17 8F = 20-
30.01
KOTES: .
ORILLING CCHTRACTOR: PENNSYLVANIA DRILLING, DRILLER: TIM HARRIS, HELPER: CRAIG COULTER. SAMPLES VIA MUMSELL €O
ASTM.
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2 Wt f g
TIXNALD  Ri/FS :«SUAL CLASSIFICATIGN OF SCILS \)()80“_
STOJECT NUMBER: 02 P TIZJECT NAME: TEOL RIS
SORING WUMBER: 1243

SCROINATES: NGRTH 481.773.91 EAST 1,277,050.35

| DATE: 12/04/87

. 3RJUND ELEVATION:

( Feii Deoth  w/A SatesTime w/A | OATE STARTED: 12/¢
i ENGINEER/GEOLOGIST: B. DUNNING i Jeoth /A JatesTime  N/A | DATE COMPLETED: 12/
| DRILLING METHOOS:  CABLE-TOOL | PAGE 3 ofF
Y s 3 SR s
j EiAaD T )L s I £ xl ur | t
! P Im A 1|0 AlCN S M S REN
PT 2 T MW o Mioc €8l f
LR LU E EfS PYVAI so
: E LEEl L
; S 0 E |n& S|
4 Nty
! P MEDIUM STIFF, DARK GRAY CLAY (2.5Y, N4/) WITH A TRACE OF FINE & |.ms
i poArre o1 GRAVEL. Hrws O
! i 12/05/871 13 i8 e =0
1408 18 i s &0
31.51
' i ' MEDIUM STIFF, CARK GRAY CLAY (2.5Y, N4/) WITH A TRACE OF FINE ¢ .75
i I 777s 10 GRAVEL. Hrws 0
i | 12/05/87] 14 | 16 | VERY STIFF, DARK YELLOWISH-BROWN CLAY (10YR, 4/4). L | 3.75la =0
i © 1420 17 & = 40
i 33.0
[ ! ’ DARK GRAY, CENSE. FINE GRAVEL (2.5Y, w4). GW | N/A
© Q7778 11 MEDIUM DENSE, 1Z..CUISH-BROWN SAND (10YR, S/8) WiTh A TRACE OF s 0
12/CS/871 ‘2 1 3 | FINE GRAVEL. 2AY. a =0
PN S ‘ 8T = 40
34,51 | | l
| 40.0i
VERY DENSE, MULTICOLORED BROWN, LOOSE, FINE GRAVEL.
07777 10 VERY DENSE, YELLOWISH-BROWN SAND (10YR, S5/6) WITH A TRACE OF Hrwm 0
12/05/87) 22 | 18 | FINE GRAVEL, DAY. a =0
© 1657 33 8r = 40-
;61,51 |
45.0
NOTES:
ORILLING CCNTRACTCR: FPENNSYLVANIA ORILLING, ZRILLER: TIM MARRIS, HELPER: CRAIG COULTER. SAMPLES VIA MUNSELL COL
ASTH,
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SIENALD  FIUFS - ZUAL CLASSIFICATION OF sTiis NG -
T

TIOJECT NUMBER: -1I  .: TINJECT NAME: asr RI/FS GU

ICRING KUMBER: 113 ZZORDINATES: NGRTH 681.773.51 SAST 3 3I77.550.351 DATE: 12/04/87
SZOUND ELEVATION: . GWl: CeotR  +/A CatesTime s/ | DATE STARTED: 12/
i ENGINEER/GEOLOGIST: 8. SUKNING ! Ceotn H/A Sate/Time  x/A | OATE COMPLETED: Y.
SRILLING METHODS:  ZA3LE-TOOL | PAGE & OF
Vs '3 AN S '
Tl A D TLUL OSIE I uy
N M oA 110 A)CNI sl s RE
T l P T Wiy WO c8 F
Holy g 2ts pivHl s 0
be : L1 EE} L
; 0 EtRSI
l "B A
: ! 1 VERY CENSE, YZLLOWISH-BROWN SAND (iGYR, S/8), DAMP. sw | N/A
i 07778 | v ! Hrws ¢
12/07/871 23 | 5 | a ¢
; 090 | 30 | | N
46.51 l H |
! b
! l
50.01 ‘ |
i ! H i JENSE. YSLLOWISH-BROWN SAND (10YR, /5. W N/A
oot b2 | DAMP BUT NOT SATURATED.
Y 12707/871 22 | 3 a =0
Rt 5 5 8r =
218! !
| :
] !
|
€5.01 ] !
i : DENSE, YELLOWISH-BROWN SAND (10YR, S/4). SW N/A
07780 | 12 ‘ DAMP 8UT NOT SATURATED. W N/A
12/07/87| 23 18 | VERY DENSE, CARK GRAYISH-BROWN (2.5Y, 4/2) SAND, GAAY SAND
1032 ; 29 | FAIRLY MOIST.
| 55.5 | !
b
!
s0.01 |
NOTES:

ORILLING CCNTRACTOR: PENNSYLVANIA DRILLING, DRILLER: TIM HARRIS, HELPER: CRAIG COULTER. SAMPLES VIA MUNSELL CC
ASTM.
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0
LISUAL CLASSIFICATICN OF soiLs V) U ES -

“IINALD  Ri/FS
TIQJECT NUMBER: 22 z TIDJECT NAME: F4RC R1/FS
SORING NUMBER: 1243 TOCRDINATES: NCRTH 481,773.51 EAST 1,377.250.351 DATE: 12/04/87
JROUND ELEVATION: ; GWl: Cepth  u/A CatesTime  N/A | DATE STARTED: 12
; ENGINEER/GEOLOGIST: 8. QUNNING i Jeptn  n/A JatesTime  N/A | DATE COMPLETED: 1.
i ORILLING METHODS:  CABLE-TOOL | PAGE § oF
i0 Is I 8 PR S
£ i A0 TIL s{e! uyl v
H M A 1|0 AlCHI SH)| S REI
Tl T Miw omMiac! t8} F
HolL E Efs P vl S0
: VE L{EE! L
; : 0 E | RSI
} i N S
: i ! DENSE. CARK GRAYISH-SROWN (2.5Y, 4/2) SAND W/SOME FINE GRAVEL. S | WA
ioo7781 I 9 MOIST, ST QUESTIONABLE ABOUT BEING WET. Hrue
i 127077871 17 16 e =i
{1108 26 s
61.51 i
{
65.01-
; ! DENSE. CARK GRAYISH-BROWN (10YR, 4/2) COARSE SAND, APPEARS WET W | /A
;07782 1 9 DENSE, CLIVE-GRAY (5Y, 4/2) FINE SANDY GRAVEL. Y | /A {Hre ¢
© 12/07/871 14 '8 a s
1316 . 47 8r = 4
£6.514 !
P
' 70.01
! ' ! YERY CENSE, SARK GRAYISH-8ROMN SAND (2.5Y, 4/2), wET. SW | N/A
i 07783 | S0 VERY DENSE, DARK GRAY (SY, 4/1) CLAYEY GRAVEL. GC | N/A [Hnus 0
12/07/87) 50 10 a =0
1456 ar =4
71.51
i
|
75.04
NOTES:

DRILLING CCNTRACTCR:
AST

PENNSYLVANIA DRILLING, DRILLER: TIM HARRIS, HELPER: CRAIG COULTER. SAMPLES VIA MUNSELL Ct
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TIXNALD RI/FS

o
3065
< DSUAL CLASSIFICATICON OF s2:i s g

SROJECT NUMBER: .2

STOJECT NaME: Te2C RI/FS

e —

SORING WUMBER: 2.3

- COCRDINATES: NORTH 481,770.51 EAST 3.I77,059.3%

| DATE: 12/04/87

ZAQUND ELEVATION:

v SWl: Deptn w/A JaterTime  N/A | DATE STARTED: 1
. INGINEER/GECLOGIST: B. DUNNING | Seoth  N/A JatesTime  K/A | DATE COMPLETED:
| SRILLING METNODS:  :A3LE-TOOL | PAGE 6 oF
c Y s i3 CRO s
CE bA0 T L siE1 Uy | 1t
P M oa 1o AL CN s} s R
P T P T w|w Mloct cC8i *F
PR OlLE £fs PVHI s0O
: £ L | E El L
; 9 E IR S|
! | ¥ |
i | VERY DENSE, VERY DARK GRAY SAND WITH SOME FINE TO CCARSE SP | WA
o778t | 9 GRAVEL (5Y, 3/1). Hrus
i 12/07/871 19 | 18 as
: 1621} S0 &=
P 76.51 |
| 80.01 ’.
| g DENSE. MULTICOLORED (2ROMN, GRAYS, wWHITE, BLACK) LOOSE, POORLY | GP | W/A
i o77es | 10 GRADED FINE TO COARSE GRAVEL. Hrwom
! 12/07/87V 2 A a s
RV X e gr's
31,54
o
i 25.01
! MULTICTLCRED GRAVEL, CZN A/A. G | N/A
077886 | 18 VERY DENSE, CARK GRAY SILTY TO CLAYEY GRAVEL (SY, 4/1). GM N/A |Rrwm ¢
12/08/871 39 | 18 « =
0845 50 0 s
86.5
0.0
NOTES:

ODRILLING CCKRTRACTCR:
ASTM,

PENNSYLVANIA ORILLING, DRILLER: T!M HARRIS, HELPER: CRAIG COULTER.

SAMPLES VIA MUNSELL C
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A .
TIRNALD  Ti/FS < SUAL CLASSIFICATICN OF 3ZiLS
SIOJELT WUMBER: 2z B

=2 .2 SI0IECT NAME: TwPC RI/FS
. ICRING NUMBER: 1333 SOCRDINATES: NORTH 481.773.71 £AST % . 377.550.35) DAVE: 12/04/87
; SAQUND ELEVATION: ¢ UWl: Deptn  N/A DatesTime  w/A | DATE STARTED: &
| ENGINEER/GEOLOGIST: 8. DUNNING ! JeDtR /A DatesTime  x/A | DATE COMPLETED:
| RILLING METHODS:  <ABLE-TOOL | PAGE 7 of
0 1 l 3 i s
b E 1A D TlL s{ETY uy |~
P oM oA 1o AlCN sul s RE
‘7 prnlun!oct cC8 4
i H L g Els PVl S0
i - ! | e &l t
: 0 E|RS
| Ny
] i OENSE. DARK GRAYISH-BROWN (2.5Y, 4/2) SAND WITH SOME FINE sW N/A
07787 | 7 ‘ GRAVEL . Hrwm
12/08/871 17 16 a s
1006 9 a8 s
91.51 l
| 95.01 [ I |
i l VERY DENSE, CARK GRAYISH-BROWN (2.5Y, 4/2) SAND. ¥ | WA
Q7788 17 s (
12/08/871 35 18 a st
113 35 ar s
96.5 I
100.0! ; i | j
: f ; VERY DENSE. DARK GRAYISH BROWN SAND (2.5Y, 4/2).
[oorTEe | 3 YERY DENSE, DARK GRAYISH-BROWN SILTY SAND (2.5Y, 4/2). Nrws O
‘12/08/871 1% @ =¢C
. i1137 ¢ 38 8r =4
i101.51 |
{108.01 | b f
“ VERY DENSE, DARK GRAY SAND (5Y, 4/1), SILTY WITH A TRACE OF SM | N/A
07750 20 CLAY. Hram 0
12/08/871 17 '8 a =0
D7 4 8L =&
109.5] |
115.01 | | |
’ MEOI{UM DENSE, SLUISH-GREEN TYPE OF SAND (NQ MUNCELL CCLOR
07791 1 CHART CORRELATION), SILTY AND SLIGHTLY CLAYEY. Hrwss 0
12708/871 2 12 a =0
1657 9 ar s 3¢
116.5 | )
i119.01 J J { |
i MEDTUM DENSE, SLUISH-GREEN SAND WiTH SOME GRAVEL, +REY CLAYEY. sC N/A
97792 | 7 Hewm O
12/09/87| 4 18 e =0
1055 12 ar = 30
120.5
125.01 | o
LOOSE, OLIVE-GRAY SILTY SAND (SY, 5/2). <1.0
Q7793 2 SOFT, "BLUE-GRAY" CLAY. firwm O
12/09/87] 2 18 | (NO MUNCELL COLOR CORRELATION) CLOSEST CORRELATION IS (SY, ¢ =0
1334 ] &/%). or = 40
128.5
{
BOTTOM OF BORING 120
NQTES:
ORILLING CCHTRACTOR: PENNSYLVANTA ORILLING, ORILLER: TIM WARRIS, HELPER: CRAIG COULTER. SAMPLES VIA MUNSELL COL
ASTH.
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3065
e

DATE T0P TOP WATER WATER
WELL #  MEASURED OF OF REF LEVEL LEVEL
WELL CASING POINT MEASURED (AMSL)
1645 01/19/91 583.94 584.63 l 3.69 580.25
1645 02/21/91 583.94 584.63 i 3.60 580.34
1645 06/04/91 583.94 584.63 1 5.32 578.62
1645 07/30/91 383.94 584.63 l 8.20 575.74
1645 08/29/91 583.94 584.63 1 1.20 576.74
1645 09/20/91 583.94 584.63 1 6.56 577.38
1645 11/02/91 583.94 584.63 l 8.04 575.90
1645 10/05/91 583.94 584.63 l 16.01 567.93
1645 12/14/91 583.94 584.63 1 4.90 579.04
1646 11/02/91 585.34 585.85 l 23.05 562.29
1646 12/14/91 585.34 585.85 l 17.81 567.53
2010 01/19/91 584.09 584.62 ! 59.74 524.35
2010 02/22/91 584.09 584.62 l 59.38 524.71
2010 06/04/91 584.09 584.62 1 59.38 524.1
2010 07/30/91 584.09 584.62 ) 61.08 523.01
2010 08/29/91 584.09 584.62 1 61.78 522.31
2010 09/20/91 584.09 584.62 1 62.60 521.49
2010 11/02/91 584.09 584.62 1 63.90 520.19
2010 10/06/91 584.09 584.62 1 63.09 521.00
2010 12714/ 584.09 584.62 1 64.72 519.37
2013 01/20/91 589.77 590.45 2 66.21 524.24
2013 0272291 589.77 590.45 2 66.42 524.03
2013 03/20/91 589.77 590.45 2 66.61 523.84
2013 05/30/91 589.77 590.45 2 66.69 523.76
2013 07/27/91 589.77 590.45 2 69.03 521.42
2013 08/29/91 589.77 590.45 2 70.13 520.32
2013 11/Q7/91 589.77 590.45 2 72.34 518.11
2013 10/02/91 589.77 590.45 2 71.09 519.36
2013 12/09/91 589.77 590.45 pl 12.99 517.46
2019 01/19/91 584.81 585.37 2 60.78 524.59
2019 02/21/91 584.81 585.37 2 60.42 524.95
2019 06/04/91 584.81 , 585.37 2 60.11 525.26
2019 - 07/30/91 584.81 585.37 2 61.60 523.77
2021 01/19/91 -584.86 385.92 2 61.25 524.67
2021 02/21/91 584.86 585.92 2 60.90 525.02
2021 06/05/91 584.86 585.92 2 60.66 525.26
2021 Q7/30/91 584.86 585.92 2 62.02 523.90
2021 08/29/91 584.86 585.92 2 62.81 523.11
2021 09/20/91 584.86 585.92 2 63.64 522.28
2021 11/02/91 584.86 585.92 2 64.94 520.98
2021 10/05/91 584.36 585.92 2 64.04 521.88
2021 12/15/91 584.86 585.92 2 65.74 520.18
2027 01/19/91 585.55 585.56 1 61.19 524.36
2027 02/22/91 585.55 585.56 1 60.78 524.77
2027 06/04/91 585.55 585.56 1 60.57 524.98 .
2027 07/30/91 . 585.55 585.56 1 62.00 523.55

Reference point 1 is Top Of Well; 2 is Top Of Casing '
ey



3065-

DATE TOP TOP WATER WATER

WELL # YEASURED OF OF REF LEVEL LEVEL
WELL CASING POINT '{EASURED (AMSL)

=027 08/29/91 385.5S 385.56 1 62.83 SR.72
=027 09/19/91 585.55 385.56 1 63.68 521.87
2027 [1/02/91 585.55 586.09 ! 64.94 520.61
=027 10/06/91 585.55 586.09 1 64.16 521.39
2027 12/14/91 585.55 586.09 1 65.80 519.75
2037 01/19/91 390.54 591 1 66.49 524.05
2037 Q291 590.54 591 { 66.06 524.48
2037 06/04/91 390.54 591 1 66.50 524.04
2037 08/29/91 590.54 591 1 68.36 522.18
2037 09/20/91 590.54 391 1 69.25 521.29
2037 11/02/91 590.54 591 1 70.57 519.97
2037 10/06/91 590.54 591 1 69.72 520.82
2037 12/14/91 590.54 591 1 71.38 519.16
2043 01/18/91 579.73 580.06 1 4 525.02
2043 02/26/91 579.73 580.06 1 54.00 525.73
=043 03/27/91 579.73 580.06 1 53.90 525.83
2043 06/01/91 379.73 380.06 1 53.42 526.31
2043 07/26/91 579.73 580.06 1 54.68 525.05
2043 08/23/91 $79.73 580.06 1 55.21 524.52
2043 09/07/91 579.73 580.06 1 55.54 524.19
2043 11/04/91 579.73 580.06 1 57.02 s2.71
2043 10/07/91 579.73 580.06 1 56.40 523.33
2043 12/02/91 579.73 580.06 2 57.81 522.25
2051 01/17/91 609.38 609.96 1 86.27 523.11
2051 02/26/91 609.38 609.96 1 86.32 523.06
2051 03/18/91 609.38 609.96 1 86.07 523.31
2081 06/14/91 609.38 609.96 1 87.20 522.18
2051 07/25/91 609.38 €09.96 1 88.91 520.47
2051 08/22/91 609.38 609.96 1 90.00 519.38
2051 09/07/91 609.38 609.96 1 90.41 518.97
2051 11/05/91 609.38 609.96 1 92.27 517.11
=051 10/Q7/91 609.38 609.96 1 91.59 517.79
2051 12/05/91 609.38 609.96 2 93.70 516.26
2085 . 01/20/91 - 588.22 588.74 1 63.96 524.26
2055 02/22/91 588.22 588.74 1 63.84 524.38
2055 03/20/91 588.22 588.74 1 63.91 524.31
2055 06/05/91 588.22 588.74 1 64.24 523.98
- 2055 07/27/91 588.22 588.74 1 65.84 522.38
2055 08/28/91 588.22 588.74 1 66.84 521.38
2055 09/12/91 588.22 588.74 1 67.31 520.91
2055 11/07/91 588.22 588.74 1 68.98 519.24
2055 10/03/91 588.22 588.74 1 67.90 520.32
2055 12/09/91 588.22 588.74 1 69.68 518.54
2066 01/18/91 579.88 580.38 1 40.91 - 538.97
2066 02/26/91 579.88 580.38 1 40.71 539.17
2066 03/27/91 579.88 580.38 1 40.77 539.11

2066 06/01/91 579.88 580.38 1 40.71 539.17
2066 07/26/91 579.88 580.38 .. - 1 - 40.90 - 538.98

Reference point 1 is Top Of Well; 2 is Top Of Casing

o



3065 g

DATE TOP TOP WATER WATER
WELL 4  \MEASURED OF OF REF LEVEL LEVEL
WELL CASING POINT MEASURED (AMSL)
2066 08/23/91 5$79.88 580.38 1 40.18 539.70
2066 09/07/91 579.88 580.38 1 40.90 538.98
2066 11/04/91 579.88 580.38 1 40.96 538.92 .
2066 10/07/91 579.38 580.38 1 40.96 538.92
2066 12/02/91 579.88 $80.38 2 41.26 $39.12
2084 01/19/91 585.10 585.49 1 60.58 524.52
2084 0221/91 $85.10 585.49 1 60.22 524.88
2084 06/05/91 585.10 585.49 ) 59.95 §25.15
2084 07/28/91 585.10 585.49 1 61.13 523.97
2084 08/29/91 585.10 585.49 1 62.02 523.08
2084 11/03/91 585.10 585.49 1 64.10 521.00
2084 10/05/91 585.10 585.49 1 63.09 522.01
2084 12/15/91 585.10 58S.49 1 64.94 520.16
25443 01/19/91 £83.81 584.27 1 58.95 524.86
1543 02/21/91 583.81 584.27 1 58.62 525.19
2643 06/05/91 583.81 584.27 1 58.26 525.55
2643 07/28/91 583.81 584.27 1 59.41 524.40
2643 08/29/91 $83.81 584.27 1 60.30 523.51
2643 11/03/91 583.81 584.27 1 61.99 521.82
2643 10/05/91 583.81 584.27 1 61.40 522.41
2643 12/15/91 583.81 584.27 1 63.20 520.61
2648 01/19/91 583.43 584.03 1 58.59 524.84
2648 02/21/91 583.43 584.03 1 58.25 525.18
2648 06/04/91 583.43 584.03 1 57.94 525.49
2648 07/30/91 583.43 584.03 1 59.45 523.98
2648 08/29/91 $83.43 584.03 1 60.25 523.18
2648 09/19/91 583.43 584.03 1 61.09 §22.34
2648 11/02/91 583.43 584.03 l 62.31 521.12
2 10/05/91 583.43 584.03 1 61.49 521.94
2548 12/15/91 $83.43 584.03 1 63.24 520.19
2649 01/19/91 577.77 578.25 1 51.85 525.92
2649 02/21/91 571.77 578.25 i 51.52 526.25
2649 06/05/91 571.77 578.25 1 §1.43 526.34
2649 - 07/30/91 571.77 578.25 1 52.89 524.88
2649 11/03/91 577.77 578.25 | 55.39 522.38
2649 10/05/91 577.77 578.25 1 54.64 523.13
2649 - 12/15/91 577.77 578.25 1 56.15 521.62
3001 01/19/91 585.67 586.01 2 61.01 525.00
3001 02/21/91 585.67 586.01 2 60.63 525.38
3001 06/05/91 585.67 586.01 2 64.80 521.21
3001 07/30/91 585.67 586.01 2 62.05 523.96
3001 08/29/91 585.67 586.01 2 62.65 523.36
3001 09/19/91 585.67 586.01 2 63.41 §22.60
3001 11/02/91 585.67 586.01 2 64.66 521.3§
3001 10/05/91 585.67 586.01 2 63.84 5§22.17
3001 12/15/91 585.67 586.01 2 65.55 520.46
3008 01/19/91 . -576.76 . ST1.76 524.65

o
Y]
»
)
—

Refereace point 1 is Top Of Well; 2 is Top Of Casing
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DATE

~op

3065

-

Reference poiat 1 is Top Of Well; 2 is Top Of Casing

65.19

10 ToP WATER WATER
WELL#  MEASURED OF OF REF LEVEL LEVEL

WELL CASING POINT MEASURED (AMSL)
3008 02/22/91 376.76 577.76 2 52.57 525.19
3008 06/05/91 376.76 377.76 2 52.48 525.28
:008 08/29/91 376.76 577.76 2 54.91 522.85
008 09/19/91 376.76 577.76 2 55.51 SR.25
3008 11/02/91 376.76 577.76 2 56.71 521.05
3008 10/05/91 376.76 577.76 2 55.88 521.88
2008 12/14/91 376.76 577.76 2 57.68 520.08
2010 01/19/91 587.84 587.94 2 63.80 524.14
2010 02722/91 587.84 587.94 2 63.43 524.51
3010 06/04/91 587.84 587.94 2 62.92 525.02
3010 07/30/91 387.84 587.94 2 64.98 522.96
1010 08/29/91 587.84 587.94 2 65.86 522.08
1010 09/20/91 587.84 587.94 2 66.71 521.23
3010 11/02/91 387.84 587.94 2 68.00 319.94
510 10/06/91 587.84 587.94 2 67.17 520.77
3310 12/14/91 587.84 587.94 2 68.00 519.94
01 01/16/91 584.15 584.33 I 59.24 524.91
01 02/19/91 584.15 584.33 1 59.01 525.14
3011 02/28/91 584.15 584.33 1 58.98 525.17
3011 03/18/91 584.15° 584.33 l 59.00 525.15
3011 05/30/91 584.15 584.33 1 58.19 525.96
01 06/15/91 584.15 584.33 l 58.21 525.94
3011 07/25/91 584.15 584.33 1 59.63 524.52
201t 08/01/9 584.15 584.33 ] 59.80 524.35 .
on 08/21/91 584.15 584.33 1 60.36 523.79
3011 09/06/91 584.15 584.33 1 60.62 523.53
3011 11/06/91 584.15 584.33 1 62.08 522.07
3011 10/07/91 584.15 584.33 1 61.52 522.63
ol 12/02/91 584.15 584.33 2 62.91 321.42
1013 01/20/91 389.71 590.52 2 66.23 524.29
013 02/22/91 389.71 590.52 2 66.44 324.08
3013 03/20/91 589.71 590.52 2 66.62 523.90
3013 05/30/91 589.71 590.52 2 66.74 523.78
3013 07/27/91 589.71 390.52 2 69.03 321.49
3013 08/29/91 589.71 590.52 2 70.14 520.38
3013 09/09/91 589.71 390.52 2 70.50 520.02
3013 11/07/91 589.71 390.52 2 72.37 518.15
3013 10/02/91 589.71 590.52 2 71.11 519.41
3013 12/09/91 589.71 590.52 2 73.02 517.50
3019 01/19/91 584.96 585.21 2 60.59 524.62
3019 02/21/91 584.96 585.21 2 60.28 524.93
3019 06/04/91 584.96 585.21 2 59.97 525.24
3019 07/30/91 584.96 585.21 2 61.42 523.79
3019 08/29/91 584.96 585.21 2 62.24 522.97
3019 09/20/91 584.96 585.21 2 63.07 522.14
3019 11/02/91 384.96 585.21 2 64.32 520.89
3019 10/06/91 584.96 585.21 2 63.55 521.66
3019 12/14/91 584.96 585.21 2 520.02

r‘g
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DATE TOP TOP WATER WATER
WELL #  MEASURED OF OF REF LEVEL LEVEL
WELL CASING POINT MEASURED (AMSL)
3024 01/16/91 581.83 582.09 1 57.27 524.56
3024 02/19/91 581.83 382.09 1 57.21 524.62
1024 03/18/91 581.83 582.09 1 56.36 523.47
3024 05/30/91 581.83 382.09 1 56.10 525.73
1024 07/25/91 581.83 582.09 l 57.70 524.13
3024 08/21/91 581.83 582.09 1 58.50 523.33
3024 09/06/91 581.83 582.09 l 58.76 523.07
3024 11/06/91 581.83 582.09 l 60.31 521.52
2024 10/07/91 581.83 582.09 l 59.79 52.04
3024 12/02/91 581.83 582.09 2 61.20 520.89
3037 01/19/91 590.27 590.75 1 66.20 524.07
3037 0222/91 590.27 590.75 1 65.78 524.49
2037 06/04/91 590.27 590.75 l 65.78 524.49
2037 (08/29/91 390.27 590.75 1 63.10 52.17
3037 09/20/91 590.27 590.75 1 68.96 521.31
3037 11/02/91 590.27 590.75 , 1 70.22 520.05
3037 10/06/91 590.27 590.75 1 69.43 520.84
3037 12/14/91 590.27 590.75 1 71.09 519.18
3043 01/18/91 580.18 580.40 1 55.07 525.11
3043 02/26/91 580.18 580.40 1 54.33 525.85
3043 03/27/91 580.18 580.40 \ 54.22 525.96
3043 06/01/91 580.18 580.40 1 53.72 526.46
3043 07/26/91 580.18 580.40 1 55.02 525.16
3043 08/23/91 580.18 580.40 1 55.59 524.59
3043 09/07/91 580.18 580.40 1 55.93 524.25
3043 11/04/91 580.18 580.40 1 57.43 522.75
3043 10/07/91 580.18 580.40 1 56.77 523.41
3043 12702/91 580.18 580.40 2 58.23 522.17
3055 01/20/91 589.01 589.37 1 64.94 524.07
3055 02/22/91 589.01 589.37 2 64.83 524.54
3055 03/20/91 589.01 589.37 2 64.89 524.48
3088 06/05/91 589.01 589.37 2 65.22 524.15
3055 07727191 . 589.01 589.37 2 66.78 522.59
3055 08/28/91 589.01 589.37 2 67.82 521.55
3055 09/12/91 589.01 589.37 2 68.28 _ 521.09
3055 11/07/91 589.01 589.37 2 70.00 519.37
3055 10/03/91 589.01 589.37 2 68.88 520.49
3055 12/09/91 589.01 589.37 2 70.54 518.83
3066 02/26/91 579.85 380.36 1 54.34 525.51
3066 06/01/91 579.85 380.36 1 53.74 526.11
3066 07/26/91 579.85 580.36 1 54.90 524.95
3066 08/23/91 579.85 580.36 1 55.52 524.33
3066 09/07/91 579.85 580.36 1 55.90 523.95
3066 11/04/91 579.85 580.36 1 57.32 522.53
3084 01/19/91 584.99 585.47 1 60.48 524.51
3084 02/21/91 584.99 585.47 1 60.10 524.39
3084 06/05/91 584.99 585.47 1 59.84 525.15

Reference point 1 is Top Of Weil; 2 is Top Of Casing
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SMPC-0004-2
Decemper 17, 1990

15.0 GROUNDWATER QUALITY

This section addresses the groundwater quality of the glacial overburden perched zones and the
Great Miami Aquifer. The objective of this section is 10 determine which. if any, chemicai
constituents detected in groundwater can be related to FMPC activites. This is accomplished
primanily by the siaustical anaiysis of FMPC groundwater chemisay data.

The section begins with a review of the hydrogeoiogical features of the FMPC area that are critical

metbodology for the analysts of groundwater quality data is deve!oped Finally, a detailed
discussion of the results: of lhe.groundwatcr quality analysis is presented.

Groundwater quality data collected during RUFS sampling and discussed in this section are
presented in Appendix E. These data were coilected during RI/FS sampiing from the period
March 1988 througn August 1989. Also inciuded in Appendix E are groundwater quality data
cotlected from June 1989 through January 1990°ds part of the ongoing RCRA compliance program.

Due to the low percem:me of detected orgamc compounds satistical analysis of organic-compound

of RCRA sampling for organic compounds are also- presemed The RCRA data were collected
from August 1985 through December 1987 and from June 1989 through January 1990. Also, to
suppiement limited RUFS and RCRA data for aluminum. vanadium and zinc. groundwater
concentrations of these metals are compared with background data from tie Air, Soil, Water, and

The analysis of groundwater quality must begin by understanding: the hydrogeology under the
FMPC and vicinity. Groundwater flow directions must be known in order to examine the
relationship between upgradient water quality, contaminant sources, and downgradient water quality.
Regional hydrogeology is discussed in detail in Section 12.0. What follows in thif Setiii:
discussion of hydrogeologic features that are critical 10 the analysis of groundwater q

15.1.1 Glacial Overburden
As _discixssed in Section 12.2, perched groundwater zones are isolated and not interconnected in the
vicinity of the FMPC reservation. Thus. by the nature of the perched zones in the glacial
overburden. groundwater defined as upgradient under the strictest interpretation may not exist to

FITIOW/TS.1.2/12.17-90 15-1
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establish background water quaiity. Mevertheless. weils that are considered to be representative of

typicai water quaiity for perched groundwater have been seiected as background weils. These are
addressed {n Section 15.2.1.1.

15.12 Creat Miami Agquifer

Three tlow systems of the Great Miami Aquifer converge in the vicinity of the FMPC reservation.
As shown in Figures 15-1 and 15-2. groundwater in the Dry Fork Section of the New Havea
Trougn generatly flows from west to east. Groundwater in the Shandon Tributary to the New
Haven Trougn generaily flows to the southeast. and groundwater in the Ross Section of the New
Haven Trough generaily flows tp-» the southwest. Figures 15-1 and 15-2 show that a flow divide is
located in the southern portion of. the FMPC and separates Dry Fork Section groundwater from
Shaogon Tributary grouﬁdwaxer. The locauon of the divide fluctuates. depending on flow

conditions: therefore. mixing occurs along the divide.

Groungwater from the Ross Section does not enter the FMPC. A flow divide separating the Ross

Figures 15-1 and 15-2. This divide is inﬂuexxx‘cgd;:by pumping of the collector weils located within
and near the “big bend” in the Great Miami River: "

The two groundwater flow divides that scpémte mese-ii’xree flow systems were delineated using the
FMPC RUFS groundwater flow model and the particle tracking program. STLINE. A sensitivity

analysis using a range of groundwater flow conditions showed that the location of the flow divides
couid fluctuate for average precipitation conditions up to 750 fest. ¢

shown in Figures 15-1 and 15-2.

the analysis of water quality based on where they are located with respect to the groundwater flow
divides shown in Figures 15-1 and 15-2.

15.2 BACKGROUND CONDITIONS

This section describes background groundwater quality and the rationale for grouping
wells based on groundwater flow.

15.2.1 Background Weil Selection

Background wells were selected to establish upgradient groundwater quality that is not influenced
by operations at the FMPC. Wells designated as background were sampied from the second quarter

PITOW/TS.1.212.17-90 15-2 - 4 O



Slirdemiin - 1goR W

1223178759 (Gw) s (PTW

Ouour H

-
(114
HLWON 006

i

MO DT Wiy § L yd
HONOI
o
///
/
—
7ok

‘_ﬁi..’—'—’/dﬂ“ e
i
g S
/
// //
advingait MOUNVHS
HIWON D08y

& :
v,

EFT

. &3 3

P a
g 2

3 - X,

: I 4
e ¢ % el
D —— o
» )

-

-
WAl nnn 1y e

=
a

JuonWILIvVE MmN
500
(7414
WU HON 00T8

i

g
g

NON IS S

Mool NIAVE A dH

c o —m=»0 I \\\\ t 1 —
= O-...nn = N . Lt
3 23xm2 = AN i 3 9
= - - - ~ -
2 Sz ¥ { CR o
N Z gi1EHh= N . 1 =
- ~2a RS -
Sz 2E® . t =
ofET ES - '
>R FRRES
n - SwZ®™ ) co» SQ »a@ <3 -
amE o A4 a2 = ! 2% 2% ez3 I3 S £
D= 8 > Qfo = ay e €D £3 <a z
o s iln ri@o z o> R§ Zxg .2 2] I
Ve m =5z x 2 =9 Do s 2O »2 % -
T A3 = R4 =X =z z 7 E
££L zz0% = g3 % ro ~2 Y% B
=2 ZEp@ o 3 c = =z = Z
z ! she= S ra = 3 > 3 k]
< > -7 - - =z - = z = =
£ 2 ) = = = - = -
8 5 32 1 i o+ FE
N =z z 23 x <
~ > 5: “ “Z &
3 >
l ~Z x ORI =
a -]




T oCo% s

Itldtreares

3069

I8 £O e

T=2TT& town

nint

42

H 4R0.000

w17t _ROAD

LN NN nean

—~re W

SHANDON TRIBUTARY

NEW HAVEN TROUGH
DRY FORK SECTION

.

HEW BALTIMORF
OUNET

P
A
N 470,000

. L

NEW HAVEN TROUGH
ROSS SECTON

N

MONIORING WELL LOCANON

FUPC RESFRVA NINY
HOUNDAR ¢

- PRODUCTION AREA
BOUNDARY

BEDROCK OUTSIDE
GREAT MIAM)
AQUIFER

]
GROWNDWAIER Flow ¢
DviDE UNE o

AREA OF FLUCTUANON
OF CROUNDWATER (*1MDE

GENERAL FLOW PA Y

NOTEL

CROUNDWAIER FLOW DIVMDE LOCA IHONS
ARE DETLRMINED BASED ON PARITICLE
TRACKING RESULTS IN THE FuPC
THREE —~DIMENSIONAL GROUNDWA IR
FLOW LODFL,

SCALE
F ™= Sl 1

] 2000 4000 fCET

FIGURE 15-2
GROUNDWAITER FLOW DIVIDI *;
JO00 SERIES WELLS



3065 —

MPC-0004-2
Decemper i7. 1990

1988 througn the first quarter 1989 as part of the RI and some were sampied from jupe 1989
througn Jaauary 1990 as pant of the ongoing RCRA compiiance program. Tuus. the average value.

reponted in thus section are based on at least four quarterly samples from each weil.

:5.2.1.1 Giaeial Qverburden

Wells. 1024, 1059. 1060, and 1065 are designated as background weils for giacial overburden
croundwater because thev are located in areas that are not likely to have been impacted by FMPC
acuvities (refer to Figure 6-2 for locatons). Due to the isoiated nature of perched groundwater
zomes in the glacial overburden (Section 12.2), these wells are not truly upgradient wells. However
it is assumed that the groundwater. chemistry data from these weils is represematve of typical
Zroundwater quality in glaciai overburden not affected by FMPC releases.

[y

-

.i.2 Creat Miam Aquifer:

As discussed in Secuon 15.2.2, the chemistry of groundwater from each flow svstem in the Great
Miam Aquiter is distinctly different from that of the other flow systems. Because of the
heterogeneity of upgradient groundwater chemxstry. it is not possible to derive a single
representative background water chemistry for- the: Great Miami Aquifer groundwater. Thus, the

cackground wells are divided into Ross. Dry Fork, and Shandon background groups before the
analysis of groundwater quality proceeds. .

Wells 2026. 2121, 2122. 2063. 3099. and 3100 are designated as background weils for groundwater
{rom the Ross Section of the Great Miami Aquifer. These wells. which are referred to as Ross
Tackground weils. are located upgradient of the FMPC and are. shown in Figures 15-1 and 15-2.

All of these wells are private welils and may be used for drmhng water supply

Wells 2036. 2057, and 2123 are designated as background wells: for groundwater from the Dry Fork
Section of the Great Miami Aquifer. These wells, which are refé;red to as Dry Fork background
wells. are located upgradient of the FMPC and are shown in Figure 15-1. These wells are also
private wells. and probably are used for drinking water supply. Note that Wells 2096, 3096, 4096,
and 2104 also appear to be upgradient of the FMPC. Well 4096 is located adjacent;ta:
and 3096. However. as discussed in Section 12.5.2, a seasonal groundwater mound déeved
beneath Paddys Run during periods of high precipitation. While the mound persists. groundwater '
may flow toward the west, and potentially carry contaminated water toward Wells 2096.:3096,
4096. and 2104. The mounding is a transient effect: but, because the magnitude of the- unpact is

not fully understood. these weils are not designated as background.

PITAW/TS.1.212.17.90 15-5
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‘Vells 2050. 2056. 2066. ana 2105 are designated as background weils for groundwater from the
Shandon Tributary of the Great Miami Aquifer. These weils. which are referred to as Shandon
>ackground weils. are iocated upgradient of the FMPC and are shown in Figure 15-1. Well 2066
is & monitoring weil instailed dusing the RI/FS program. The other weils are private weils, and al)
sut- 2050 may be used for drinking water suppty. Well 2050 is a water supply weil for a light
indusuy. Well 2066 is oot inciuded in the Shandon background weil group. The groundwater
chemistry of sampies from this weil iS anomaious compared with that of sampies from other
Shandon background weils. - poruion of the groundwater sampied at Well 3066 may flow through
bedrock and acquire the anomaious chemical characteristics. Alternatively, the chemistry may be

influenced by the greater percentage of ciay minerais in the Shandon Tributary, relative to the rest
of the aquirer.

132,20 Zackgrouna Groundwater Quaiitv

Groundwater from glaciai overourden and the Grear Miami Aquifer is classified as fresh water since
:otal dissoived solids (TDS) generaily range from 500 to 700 miiligrams per liter tmg/L). In
Zenerai. caicium is the dominant cationic consutuent. and bicarbonate is the dominant anionic

constituent. Generally. background groundwater is saturated with respect to caicium carbonate.

15.2.2.1 Glaciai Overburden

Table 13-1 lists radionuciide. metal. and.general chemical concentrations observed in groundwater
sampies from glacial overburden background weils. The concentration range of most constituents is
greater compared with groundwater from the Great Miami Aquifer. This is dost likely due to the
Ziverse raperaiogy of giacial overourden materiais and the interreaction between these materiais and
groundwater. Calcium. followed by magnesium. sodium. potasshnn.;xi& iron. are the dominant
metals found in glacial overburden groundwater. Trace concentrations of severai other metals are
also observed. Bicarbonate, followed by sulfate and chloride, are dominant anionic constituents.
Nitrate and ammonia concentrations are low in glacial overburden groundwater. The pH of glacial
overburden groundwater is neutral: the average pH is 7.2. The average TDS concentration is

665 mg/l.

Some radionuciides are shown to be naturally present at detectable. but low activity concentrations.
In particuiar. radium. thorium. and uranium were observed at detectable leveis.

15.2.2.2 Great Miami Aguifer

Ross and Drv Fork Section groundwater chemistries are similar; however. Shandon Tributary
groundwater chemistry is quite different from that of the other pans of the aquifer. The

w i

PITAW/TS.L-12-17.90 15-6
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TABLE 15-1
GROUNDWATER QUALITY, GLACIAL OVERBURDEN BACKGROUND WELLS

GLACIAL OVERBURDEN BACKGROUND

Parameter Average? Standard Range?
Deviaton?

Radionuclides (pCi/L) * AEA Source, Special Nuclear, and by-product materials are
regulated under RCRA.

Cs-137 20U . 0U . 220U
Np-237 1 u . 1 U . 1u
Pu-238 | U 1 U . 11U
Pu-239/240 1 u . 1U - 1u
R3-226 1 U . 1 U - 11U
R2-228 312 0.7 3 U . 852
Ru-106 150 U . 150 U . 150U
Sr-90 5U . sU . Su
Tc-99 30U . 30 U - 30U
Th-228 1.1 0.2 1U - 16
Th-230 1.1 0.3 1 u -2
Th-232 1 U . 1 U - 11U
Th-Total® 13U . 13U - 13UY
U-234 1.1 03 1 U - 19
U-2351236 1U - . 11U - 11U
U-238 1.0 0.1 1 U - 1S
U-Total® 1.6 12 1U . 53
Metals (me/L)

Al 0.12 0.00" 01206 - 0123
As 0.002 000.. - - 0002U - 0003
Ba 0.069 002° - 005U - 0112
cd 0.003 0.002 002U -  0.007
Ca 96.38 17.41 .. 74.4 - 130

Cr 0.023 0.00S 002U - 00345
Cu 0.016 0.010 001U - 0044
Fe 0.689 1.345 000s - 49
Pb 0.003 0.001 0002U - 0006
Mg ' 34.28 9.39 » 47,
M 0.044 0.038

Hg 0.22 0.06

Mo 0.2 U -

Ni 0.02 0.00

K 8.90 9.07

Se . 0.002 U .

See foomotes at end of table.
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TABLE 15-1
(continuea)

GLACIAL OVERBURDEN BACKGROUND

Parameter sveraged Standard Range®
Deviaton®

Metals (Connanued)

0.0S:

Ag 0.015 0.013 gotu - .05’
Na 21.33 16.80 5.7 - 56.3
vV 0.02 0.00 0.018 - 0.01¢
fiel 0.04 0.01 0.0317 - 0.04.
Cz2nerat Cramistry (mgy/l)

Ammonia as N 0.18 0.17 0.1 U - 0.58
Ciloride 12.19 12.20 1.4 - 387
Conductance” 640.3 , 157.6 470 - 975
Fluonde 0.62 o 0.34 0.22 - 1.3
Nitrate as N 0.15 0.07 01U - 0.3
Total phosphorus 0.07 0.04 005U - 0.18
Sulfate 71.18 49.52 3.24 - 175
Total organic halide 0.0 0.01 0os U - 0.067
Alkalinity as HCO3 416.3 49.7 334 - SoL1
pH 72 . 7 - 14
Total dissoived solidsd 563.40 76.35 441.35 - 986.89

%Outliers and inconsistent MDLs are excluded. Nondetects are ‘ser equai to the MDLs and
included in the calculation of averages and standard deviations (Secton 15.3.2.2).

U = below the MDL shown.
b1n ug/L.
“In umhos/cm.
dTDS is calculated based on following assumptions:

The mass contributed by radionuclides is negligible.
Phospnorus is present as phosphate.

ATIGWITS.1-21217-90 15-8



3065

=MPC-0004-2
Decemoer {7. 1990

packground grounawater chemisiury of eaci section of the Great Miami Aguifer is discussed

separateiv below.

Ross Section

Table 15-2 lsts radionuciide. metal. and generai chemical concentrations observed in groundwater
sampies from Ross background weils. Since both 2000 and 3000 Series wells are present in the
Ross background area. Ross background water quaiitv data are separated in Table 15-2 into Ross
background from 2000 Series wells and Ross background from 2000 and 3000 Series wells.
Calcium. followed by magnesium. sodium. and potassium. are the dominant metais found in Ross
groundwater. Trace cogcentrations of many other metals were also detected. Bicarbonate, follower
by sulfate. ciloride. and. nitrate, are the dominant anionic constituents. The pH of Ross

zroundwater is neutral: the average pH is 7.1. The average TDS concentration 15 344 mg/L.

Low acuwvity concenuations of radium-226 (Ra-226). radium-228 (Ra-223). thorium-228 (Th-230),
and thorium-230 were detected in Ross background groundwater. Low concentrations of total

uranium were aiso detected. Tlese radxonuchd‘” re naturaily occurring, but their presence may

also be due 1o contaminant sources upgradieat: of the Ross area. For unknown reasons. the average

arsenic concentration. 0.106 mg/L. calculated. for Ross groundwater 1s high relative to the average
arsenic concenirations of other background gmundwater Background concentrations for aluminum,

vanadium. and zinc for the Ross section groundwater could not be established because of the
absence of data.

Drv Fork Section

Table 15-3 lists the average and range of radionuclide. metal. and generai chemxcal concentrations
observed in groundwater sampies from Dry Fork background weﬂs.Calcmm followed by -
magnesium. sodium. and potassium. are the dominant metais fomd in Dry Fork groundwater.
Trace concentrations of severai other metals were also observed.'-'-:jBicarbonav.e. followed by suifate,
chloride. and nitrate. are dominant anionic constituents. The pH of Dry Fork groundwater is

neutral: the average pH is 7.2. Dry Fork background groundwater generally contains less dissolved

Other than a one-time. low-level detection of Th-230 at Well 2123. no radionuclides were detected
in groundwater samples from Dry Fork background weils. Data from the IT (1986) repon were
used to establish background concemrauons of aluminum. vanadium. and zinc in Dry Fork

groundwater.

PITOWITS.1-212-17-90 15-9 . 4
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GROUNDWATER QUALITY, GREAT MIAMI AQUIFER

ROSS BACKGROUND WELLS

GREAT MIAMI AQUIFER ROSS BACKGROUND

(2000 AND 3000 SERIES WELLS)

Parameter

Avemge'

Standard‘
Deviaton

Rangc'

Radionuclides (oCi/L) = *EA Source, Special Nuclear, and by-product materials are not
rzgulated under 2CRA.

Cs-137 20U
Np-237 1U
Pu-238 1U
Pu-2397240 1U
Ra-226 1.0
Ra-228 3.1
Ru-106 1S0 U
Sr-90 sSu
Tc-99 30U
-228 1.0
Th-230 1.0
Th-232 b 1U .
Th-Total 130
U-234 10
U-2357236 1U
U-238 | 1U
U-Total” 1.0
~Metals (me/L)

Al° -

As . 0.106
Ba 0.051
Cd 0.005
Ca 92.48
Cr 0.021
Cu 0.047
Fe 0.028
Pb 0.002
Mg 26.00
M% 0.004
Hg 0.21

See foomotes at end of table,

PITAOW/TS L. U12-17-90
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luol_op'nl.oplnc
NNO

0.189
0.010
0.001
8.51

0.003
0.052
0.039
0.001
5.43

0.004

0.04

20U - 20U
1U - 1U
1U . 1U
1u - 11U
11U - 1.1
3U - 45
150U - 10U
SuU - SU
30U - 30U
1U - 12
1U - 1.7
1U - 1U
13U - 13U
1U - 1U
1U - 1U
11U - 1U
1 U - 2.0
0002U - 0S5
0.035 - 0.073
0.005U - 0.01
70.2 - 110
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TABLE 15-2
(continued)

GREAT MIAMI AQUIFER ROSS BACKGROUND
(2000 AND 3000 SERIES WELLS)

Parameter Average’ Standard Range'
Deviation®

“etals (Continued) L
Mo © - 0.02 0.02 002U - 0.092
Ni 0.02 0.00 002U - 0.024
Y 2.62 0.03 2.07 - 3.28
iz 0002 U - 0002 U - 0.002
g -0.011 0.005 001U - 0.033
Na 15.25 3.96 » 9.41 - 26.7
\--v - 3 -
73" — -
“zneral Chemistry (me/L)
Ammonia as N 0.11 - 0.2
Chloride 29.14 - - 495
Conductance 5858 - 800
Fluoride 0.25 - 0.365
Nitrate as N 4.11 - 124
Total Phospnorus 0.05 0.065
Suifate 47.05 -
Total Organic Halides 005U - 005U
Alkalinity as HCO3 312.6 - 36355
pH . 7.1 - 1.7
Total Dissoived Solids 544 .25 - 71495

See foomotes at end of table.

PITAOW/TS.1-2/12-17-90
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TABLE 15-2
(continued)

GREAT MIAMI AQUIFER ROSS BACKGROUND
(2000 SERIES WELLS)

Parameter Average' Standard Range'
Deviadon

Radionuclides (pCi/1) * AEA Source, Special Nuclear, and by-product materials are not
regulated unc%%r RCRA.

Cs-137 U . 20U - 20U
Np-237 11U ; 1 8 . } 3
Pu-238 1 U . 1 -
Pu-239/240 11U . 1U - 1U
Ra-226 1.0 0.0 1U . 1.1
Ra-228 3.1 0.4 31U . 45
Ru-106 150 U R 150 U -150 U
Sr-90 . SU . 5U - sU
Tc-99 30U . U - 30U
Th-228 1U . 1U - 1U
T™h-230 1.1 0.2 1U . 1.7
'h-232 1U . 1U - 11U
Th-Towt® . 13U . 13U . 13, 3
U-234 10U - . 1U. .
U-235/236 1U . 1U - 1u
U-238 1U . 1U - 1U
U-Total’ 1.1 0.3 1U .20
Metals (mg/L)

Al -

As 0.143

Ba 0.047

cd 0.005 U

Ca 87.04

Cr 0.02

Cu 0.050

Fe 0.011

Pb 0.002 U

Mg 2295

M% 0.002

Hg 02U

Mo 0.02

Ni 002 U

K 2.67

Se 0.002 U

See foomotes at end of table.

PITAOW/TS.1-2/12:17-90 15-12
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TABLE 15-2
(continuea)

GREAT MIAMI AQUIFER ROSS BACKGROUND
(2000 SERIES WELLS)

Parameter Average’ St.andarda Range'
Deviation

Metals (Contnued)

Ag 1 - 0.012 0.007 001U - 0.0:
Na - 16.20 5.79 9.41 - 26.9
il - - - - -
Generzi Chemistry (me/L)
Ammonia as N 0.11 0.03 ‘ 01U - - 02
Chloride j 24.06 13.02 7 - 45.15
~onductance™ 564.17 S 11695 400 - 800
Cluoride 0.26 ' : 0.06 0.2 - 035
Nitrate as N 4.35 _ 3.46 0.4 - 84
Total Phosphorus 005 ; 0.00 00s U - 0.0s:
Sulfate 37.36 - - 1713 3.08 - 58
Total Organic Halide 005U - 005U - 0.05
Alkalinity as HCO3 294.7 372 236.8 - 3432
pH 7.1 - 7 - 7.7
. Total Dissoived Solids® 505.18 47.03.

34800 - 64345

*Outliers and inconsistent MDLs are excluded. Nondetects are set equal 1o the MDLs and
included in the calculation of averages and standard deviations (Sectiom:15.3.2.2).

U = below the MDL shown.
bIn ug/L.
“Ross background weils have not been analyzed for aluminum. vanadium, and zinc.

dIn umhos/cm.

“TDS is caiculated based on following assumptions:

- The mass contributed by radionuclides is negligible.
Phosphorus is present as phosphate.

PITIGW/TS.1.212-17-90 15-13 . - 5 1
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TABLE 15-3

GROUNDWATER QUALITY, GREAT MIAMI AQUIFER,
DRY FORK BACKGROUND WELLS

GREAT MIAMI AQUIFER DRY FORK BACKGROUND

Parameter Average? Standard Range?
Deviadon?

Radionuciides £QC1'/U * AEA Source, Special Nuclear, and by-product materials are not
regulated under RCRA.

Cs-137 20U 20U - 200
Np-237 1 U - Iu - 1U
Pu-238 1U 1 u - 1U
Pu-239/240 10 - 1 U - 1U
Ra-226 1 U - 1U - U
Ra-228 3U - 3U . 30
Ru-106 159 U - 159 U - 189U
Sr-90 SuU - s5U - 5U
Tc-99 30U - 30U - 30U
™h-228 1U - 1U - 1U
Th-230 | 19 S 0.3 1U - 21
Th-232 5 10 . - 11U - 1U
Th-Total 13U - - 13U - 13U
U-234 10 - X 1U - 1U
U-2357236 ° 1U - 10 . 1U
U-238 y 11U - 1u - 1u
U-Total 1U - 1U - 1U
Metals (meg/L) - [—

Al 01U - 010 . 01U
As 0.002 0.001 0002 U - 0.004
Ba 0.038 0.004 0.034 - 0.045
Cd 0.005 U - 0005 U - 0.00S U
Ca 89.10 543 81.7 - 994
Cr 0.021 0.003 002U - 0.03
Cu 0.016 0.008 .
Fe 0.015 0.009

Pb 0.002 0.001

Mg 23.20 1.71

M_% 0.201 0.237

Hg 02U -

Mo ‘ ) o 002 U : i - A A
Ni 002U - 002U - 002U
X 1.28 - 0.24 1U . 1.7

See foombtes at end of table. ‘
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GREAT MIAMI AQUIFER DRY FORK BACKGROUND

Paramerer Average® Standard Range?
Deviaton®

Metals (Continued)
Se 0.002 U - 0002 U - 0.0¢
Ag 0.012 0.008 go1uU - 0.0z
Na - 3.23 0.59 1.96 - 3.9¢
Y T 001U - oo01u - 0.01
2a == 0,17 - 0.17 - 0.17
General Chemistry (me/1)
Ammonia as N 0.11 0.03 0.1U - 0.2
Chloride 9.20 4.09 3 - 13
Conductance® 535.0 108.2 370 - 750
Fluoride 0.25 0.08 0.1 - 0.38
Nitrate as N 4.64 487 01U - 114
Total Phosphorus 0.08 0.05 Q05U - 0.19:
Suifate 29.59 . - 399
Total Organic Halide 005 U - - 0.05
Alkalinity 3221 24.0 - 3443
~H 72 - 7.6
Total Dissoived Solidsd 499.56 33. - 58123

*Outliers and inconsistent MDLs are excluded. Nondetects are set

MDLs and included in the calculation of averages and standard deviations (Section 15.3.2.2).

U = below the MDL shown

"In ug/L.

“In umhos/cm.

“TDS is calculated based on following assumptions:

The mass contributed by radionuclides is negiigible.
Phosphorus is present as phosphate.

PITAGWITS.1-212:17-90
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While Drv Fork background chemistry is very similar to Ross background chemistry, concentrations
of sodium. chioride. suifate. and TDS appear 10 be slightly higher in Ross groundwater. This may
be-due 10 greater urbanization of the Ross Section of the aquifer refative to the Dry Fork Section.

Sﬁ:’:;xdon Tiibutary

Table 15-4 lists the average and range of radionuciide, metal, and general chemistry concentrations
obsé;ved in groundwater sampies from Shandon background weils. Calcium is the dominant metal
in Shandon groundwater. followed by sodium. magnesium, iron, and potassium. Trace
concentrations of other metals were also observed. Bicarbonate, followed by chloride. ammonia.
and sulfate, are domi ionic:constituents. The pH of Shandon groundwater is neutrai; the

verage:TDS concentration is 598 mg/L.

average pH is 6.9.

Ra-226 and total umnmm were:the oniy radionuciides detected in groundwater sampies from
Shandon background wells 'I‘hém&etecuons were low and inconsistent. Detections of

Ra-226 were 1.8 and 2 pCi/L from Wells 2050 and 2056, respectively, during second quarter 1988
sampling. Detections of total uranium occurred:ia Wells 2056 and 2066 with concentrations of
1.85 and 3 ug/L. respectively. Data from thi 986) report were used to establish background
concentrations of aluminum. and zinc in S undwater.

Cajcium and bicarbonate are the dominant:di constituents of all background groundwaters.

The second most abundant ionic constituents in the Shandon groundwater are sodium and chioride;
for Ross and Dry Fork groundwater, they are magnesium and sulfate. The barium concentration of
Shandon groundwater is approximately an order of magnitude grea er:thasi that of other background
groundwaters. It is believed that low sulfate concentrations m '

ely prevent the precipitation of
barite. BaSO,, from controiling barium concentrations in Shan

Differences in the geology and the chemical redox state of groundwater in the Shandon Tributary,
compared with other areas of the aquifer, most likely contribute to the observed groundwater
chemistry differences. The Shandon Tributary portion of the aquifer is mantied by thick deposits of
undissected glacial overburden (Section 11.5); therefore, surface water infiltration:i
Shandon Tributary groundwater may have lower dissolved oxygen levels; i.e., is chemically reduced.
relative to groundwater from other areas. Nitrogen is present in Shandon Tributary grour
predominantly in the reduced form as ammonia (NH,), whereas nitrogen is present in:at: oxidized
form as nitrate (NO,) in groundwater from other areas of the aquifer (Tables 15-2 and“15-3).
Reduced iron (Fe*%) concentrations also appear to be higher in Shandon groundwater relative to
other background groundwaters. ‘

o4
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TABLE 15-4

GROUNDWATER QUALITY, GREAT MIAMI AQUIFER
SHANDON BACKGROUND WELLS

GREAT MIAMI AQUIFER SHANDON BACKGROUND

Parameter Average? Standard Range3
Deviation?

Radionuclides (pCil.) * AEA Source:, Special Nuclear, and by-product materials are not
regulated under RCRA.

Cs-137 20U

- 20U - 20U
Np-237 11U - 1U - 1U
Pu-238 1U - 1U - 1U
Pu-2392401 1U - 1U - 1U
Ra-226 1.1 0.3 1U - 2
Ra-228 30U - 3U - 30U
Ru-106 1S0U - 150 U - 150U
Sr-90 SU - sSuU - 5U
Tec-99 30U - 30U - 30U
[h-228 1.1 0.2 1U - 1.99
Th-230 1U - 1U - 1U
Th-232 » 11U - - 1U- - 1U
Th-Total B3y - 13U - 13U
U-24 1U - 1U - 1U
U-2351236 1U - 1U - 1U
U-2:38 5 11U - 1U - 1U
U-Total 12U 0. 1U - 3
Metals (me/L)
Al 0.11 01U - 0.143
As 0.021 0.012:: 0.004 - 0.042
Ba 0.638 0.104 0.48 - 0.8
Cd 0.005 0.000 0005U - 0.006
Ca 74.55 13.69 304 - 89
Cr 0.021 0.000 .
Cu 001U -
Fe 2272 0.664
Pb 0.001 0.005
Mg 26.06 3.54
M% 0.047 0.035
Hg 0.26 0.20
Mo ' 0.02 0.00

i 002U -

See foomotes at end of table.
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TABLE 154
(continued)
GREAT MIAMI AQUIFER SHANDON BACKGROUND
" Pirameter Average® Standard Range?
Deviation? :

Metals (Continued)

K

- 2
Se 0.002U - 0.00
Ag . 0.014
Na - 48
\% - 0.01¢
Zn . 0.0s2
Generai_Chemistry (mg/L)
Ammonia as N - 422
chloride - 789
Conductance" - 850
Fluoride - 1.25
Nitrate as N - 0.1
Total Phosphorus - 0.18
Sulfate - 134
Total Organic Halide 0.05 1
Alkaliniry - 4166
pH - 7.6
Total Dissoived Solidsd - 69177

*Outliers and inconsistent MDLs are excluded. Nondetects are set e e
MDLs and included in the calculation of averages and standard deviations (Section 15.3.2.2).

U = below the MDL showm
®In ug/L.
“In umhos/cm.

“IDS is calculated based on following assumptions:

The mass conmibuted by radiomuclides is negligible.
Phosphorus is present as phosphate.
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