
TENNESSEE VALLEY AUTHORITY
KINGSTON FOSSIL PLANT

OPERATIONS MANUAL
DREDGE CELL LATERAL EXPANSION

VOLUME
IDL 730094

JUNE 2004

REVISEDMAY 2006

TVA

PREPARED BY

TENNESSEE VALLEY AUTHORITY
FOSSIL ENGINEERING SERVICES



rci

Li Li Li Li Li Li Li Li

Li Li Li Li LI Li Li
Li Li Li Li Li Li Li Li Li

1Q

iQ

fl
lQ

IIfl

Ill

il
tII

9h 00 1Q

98

th

88

88 0000

00fQ

00000000

NNNN
8888

5E

8888

8888

In

8888

8888

El

95999 59



YARD

DREDGE

CELL

LATERAL

EXPANSION

SITE

LOCATION

PLAN

KINGSTONFOSSIL

PLANT

TENNESSEE

lQ

AUThORITY

RQ

AD

7521

RD

Q1Q0Q1

10

12

DREDGEcats

RQE

LArGER

IDN

DREDGE

IR

GQE

YQY

WY

SITE

PLAN

KINGSTON

FOSSIL

PLANT

AS

NOTED

IS

DRAWING

HAS

PLOTRQE12PARSONS

SQ

F0

R4

TQ

NOT



EXISTINGCONDITIONS

2004

PHASE

EXPANSIONNSAALPJXASCALE

300

ESCEPT

AS

NOTES

YARD

FLOODPLAIN

ANT

10

DRESEECELLS

12

NOTES

FOR

ORAWINOINTER

ADO

LCSEND

SEE

DRAWINGDRAWINGS

AND

23

DEPICTPHASING

SF

EXPANSIONCONSTRUCTION

NST

DRAWINGSBEGIN

1Q

EMORY

BAR

LAKE

100

TEARFCODELEVATION

748

AT

RIVENMiLE

200

500

YEARELEVATION7505

AT

RIVERMILE

200

CELLS

ASH

POND

ISO

TEARFLOSSPLAIN

BOA

ND

AN

PHASEEXPANSION

fl

TEARFLOODPLAIN

OX

ND

AR

PHASE

PAN

SSE

AS

TO

PROVIDEFACEWATER

UVE

DURINGPHASEOPERATION

AS

DCSCNISET

IN

OPERATIONS

QCh

WEINSTEARFLOSSPLAIN

TA

PARDONS

DREDGE

CELL

LATERAL

EXPANSIONPHASING

SHEET

AL

11

AGAINFOSSILPLANTEXNESSEEVALLEYAUTHORITYrXsStSPAXh

AX

OCAS1OW42522

NO

PLOT

50h

XRAWINUWTVA

SD

JC

Ph

IA



FOR

NOTES

SEE

PHASE

23

GAS

SE

nLLESWITHDREDGED

FLY

ASH

ASS

DRY

FLY

ASH

SEE

FOR

CROSSSECTIOS

lETI

FLY

ASH

EMORY

IV

BAR

LAKE

100

YEASFLOGSELEVATION

AT

RIVERMILE

200

500

YEARELEVATION7505

AT

RIVERMILE

200

PHASE

START

OF

DHASE

EXPANSIONPROPOSED

FINAL

GRADE

LATERALEXPANSION

DREDGE

CELL

LATERAL

EXPANSION

PHASING

SHEET

PLA

VA

TY
TQ

100

TEAS

FLOGSPLAIN

OS

ART

EXISTINGDREDGEEELLSSTARS

OF

PHASE

TED

YEARFLOESPLAIN

OX

AR



t39ZtMO

of

FOR

DRAWINGENDED

AND

LEGEND

SEE

DRAWING1DW42S2DDRAWINGS1DW42524

AND

25

PHASEDCONSTRUCTIONINFORMATIONINITIALTRUCTDRAWINGSSEGINWITH

2Q6

FOR

INTERIMPONDDEVELOPMENT

SEE

NOTE

ON

2Q6

EMORY

iTSh

BAR

LAKE

1DD

YEARFLOORELEVATIGN

6h

AT

RIVERMILE

2DD

5DD

YEARFLOODELEVATIoN7505

AT

RIVERMILE

OE

fl

Eh

AS

NOTED

PHASE

DREDGE

CELL

LATERAL

EXPANSIONDEVELOPMENT

PLAN

SHEET

IQ
KINGSTONFOSSIL

PLANT

TENNESSEEVALLEYAUTHORITY

10

UT

10W42524PLOTFACT

00

NOTPJELYEARFLOODPLAIN

OR

EXISTINGCONDITIONS

SEE

33

fNAS

37

33

38h

41

ORPHASEIDEVELOPMENT

SEE

STAGESTAGEPLANSHEETS

0W

TNRUYEARP1000PLAINPHASE

FOR

INITIALDEVELOPMENT

SEE

31

FOR

STAGEDEVELOPMENT1GW42

33

NOTESEXISTINGDREDGEPHASE

VQ

ON

STAGESTAGEDRAWINGSSTILLINGBASIN

tJ

IN

POND

SEE

NOTE

YARD

YEARFLOODPLAINBOUNDARYPARSONS

RD

TAs



YARD

PHASE

DREDGE

CELL

LATERAL

EXPANSION

PLAN

SHEET

KINGSTONFOSSIL

PLANT

TENNESSEEVALLEYAUThORITYKOORO

1O

IDC

lQlh

DI

YEARFLOODPLAIN

10

12

DREDGE

FOR

DIKERAISING

iE4

844

SEE

STAGEDRAWINGSTHRU

DO

YEARPLAIN

FOR

FINAL

INGJ

SEE

48h

NOTES

FOR

NOTES

24Q

EMORY

RIVERWATTS

BAR

LAKE

0h

YEARFLOODELEVATION

748

AT

RIVERMILEYEARFLOODELEVATION75D5

AT

RIV

MILE

200

YEARFLOODPLAINBOUNDARY

IE

SOALE

AS

NOTEDPARSONS

mt

PLOT

I2Q0Q

1VA

ROT

ALTVRALLY

Hal



oc4

1E

La

00
LU

ttt

rrrrrrJ
no

jza

RnT7

Li



Th

GAL

NOTES

FOR

DRAWINGINDEX

AND

DQI

SEE

DRAWING

2Q0

EXISTINGTOPOGRAPHY

AND

SITEFEATURESOBTAINEDFROMSURVEYPERFORMED

BY

WA

DATEDOCTOBER

50

SUPPLEMERTALSURVEYING

FOR

PHASEWEREPERFORMEDMARCH

2004

EXISTINGMONITORINGWELlLOCATIONSWEREPROVIDED

BY

WA

EXISTINGELEVATIONCONTOURS

ARE

BNh

AT

1FOOT

EQR

UNLESSNOTED

EQDh

ELEVATION

TRSh

FOR

DREDGE

CELL

EXPANSION

ARE

lO

AT

2FOGTINTERVALSUNLESSNOTEDOTHERWISESURVEY

Sh

ARE

TO

SQEhSTATEPLANECOORDINATESYSTEM

MAO

27

COORDINATE

FOR

UTILITYSTRUCTURES

AND

PIPING

ARE

TO

C94TERLINE

OF

STRUCTURE

OR

PIPE

UNLESSNOTEDOTHERWISEHORIZONTAL

AND

VERTICALCONTROL

lh

BE

ESTABLISHED

BY

USING

NE

EXISTING

1CH

LOCATIONSLISTED

ON

20

AND

DEPICTED

ON

NEED

DRAWINGS

FOR

BD4CHMARKDESCRIPTIONSCONTACT

WA

MAPPING1101MARKET

ST

CHATTANOOGA

TN

37402

NE

ASH

POND

HAS

AN

EXISTINGSTILLINGBASIN

TO

PROVIDE4TATIONCONTROLDURINGCONSTRUCTION

AND

OPERATIONEROSIONCONTROLMEASURESTEMPORARYSILTCHECK

DAMS

ARE

NOT

DEPICTED

ON

NE

DRAWINGS

BUT

MAY

BE

ZIOh

BY

NE

CONSTRUCTOR

AND

OPERATOR

TO

CONTROL

IQRT

DISCHARGE

TO

NE

STILLINGBASIN

NE

CONSTRUCTOR

AND

OPERATORSNAILPROVIDEMEANS

TO

CONTROLDUSTDURINGCONSTRUCTION

AND

OPERATIONCONTROLSINCLUDE

NE

USE

OF

WATERTRUCKS

OR

COMMERCIALLYAVAILARLEAPPLIEDSPRAYONMEMBRANEEROSIONCONTROLPRODUCTSSECTIONNUMBERSREFERDIRECTLY

TO

WA

SPECIFICATION

TT

UNLESSNOTEDOTHERWISE

ALL

WORK

BE

PERFORMED

IN

ACCORDANCE

WIN

WA

SPECIFICATION

AND

NE

FOLLOWING

ASH

POND

WA

Sh

OPERATIONSMANUALI

NE

CLOSUREPOSTCLOSURE

PLAN

AND

NE

OAQC

PLANWHEREVERIFYAMPLECLEARANCEUNDEROVERHEADTOECTRICAILINES

FOR

CONSTRUCTIONEQRTQCONSTRUCTORUCTIONMANAGERBEFORE

ANY

WORK

STARTSLINES

IS

EQR

ADVISED

NAT

NERE

MAY

ES

PRESERT

AT

THIS

SITE

WHICH

ARE

NOT

WINGS

NE

CONSTRUCTORSHALLLOCATE

AND

UNDERGROUNDUTILITIES

NAT

MAY

NOT

BE

SHOWN

NAT

ARE

WITHIN

ANY

AREA

TO

BE

DISTURBED

NE

CONSTRUCTORSHALLVERIFY

NAT

ANY

UNDERGROUNDELECTRICAL

ARE

LOCKEDOUTTAGGED

OUT

AND

ARE

NOT

ACTIVATEDwPRIOR

TO

REMDVALCONSTRUCTORSHALLCARE

TO

PREVERTDAMAGE

TO

EXISTINOMONITORING

ANDOR

EXISTINGSTRUCTURESDISPOSAL

OF

DEMOLISHEDITEMSSUCH

AS

EXISTINGSTORMSEWERPIPING

DR

ONERMISCELLANEOUSITEMSSHALL

BE

AS

DIRECTED

BY

13

FOR

CONSTRUCTION

OF

NE

PHASE

BASE

AND

STARTER

DIKE

SEE

ON

DRAWING

AND

NE

OAOC

PLAN

14

ELEVATIONCONTOURSSHOWN

ON

NE

OUTERSLOPES

OF

NE

PHASE

AND

EXPANSION

ARE

FINISHEDGRADE

15

ELEVATIONSSHOWNINSIDE

NE

PHASE

AND

STARTERDIKES

ARE

TO

TOP

OF

NE

FLY

ASH

BASE

AS

SlOAN

ON

TYPICALCROSSSECTION

ANh

ON

0W

FOR

COMPLIANCEMONITORINGWELLCONSTRUCTION

SEE

NYOROGEOLOGICALREPORT

YARD

KEY

PLAN

iTSh

BAR

LAKE

TDO

YEARFLOODELEVATION

5h

AT

RIVERMILE

200

SOD

TEARFLOODELEVATION7505

AT

RIVER

MILE

200

DREDGE

CELL

EXISTINGCONDITIONS

LAYER
KINGSTONFOSSIL

PLANT

TENNESSEEVALLEYAUThORITYFOSSIL

lO

WTVA



MATDLDE

11

12

DREOGE

CELL

till till ill

ASH3

DREBG

CELL

NOTE

FOR

EQR

NOTES

SEE

PHASELATERAL

ION

PHASE

MAY

BE

BUILT

AT

LATERDATE

SEE

DRAWING

22h

FOR

PHASING

OF

LATERALIJRRDWITHPHASECONSTRUOTIONWILLCONSTRUCTPONDSHOWN

ON

MAINTAINIJATEFREEWATERVOLUMEDURING

WET

ASH

HANDLINGOPERATIONS

SEE

FOR

POND

KM

CV

KEY

PLAN

EMORY

flQSh

BAR

LAKE

YE

FLOODELEVATION

Sh

AT

MILE

SOD

YEAR

0Q

ELEVATION

5h

AT

RIVERMILE

AS

1E

PARSONS

LLJ rcx

SI

YARD

DREDGE

CELL

EXISTINGCONDITIONSDRAINAGE

LAYER

SHEET

aQ

AQltKINGSTONFOSSIL

PLANT

DQ

PLOT

6Q0Q

DAD

YLNA

NOT



z
C

c
. ’

>�
L

D
-
D
0

\ -/
’[ \ /

/ \

-J

/\

�

/ �/\

/\

- /

’ C 0 U I[ )



DIE

STONE

CK

EVENT

IQS

It

FO

La

1Q

LA

AL

AN

ONr

HA

0W

ONESCR425SB

fl

00
00

11

Io

0Q

PLAINBOUNDARY

In

H1

IH

PUN

1Q

lF

Ft

NA1II

HJ IUt1

2N

IILH

ILh

IUtfl

AJ

11

ill

Iflth2

IINdD

NN

V1flR

IN

IIl

IQIII

IEI

XI

1EMQ

QLIIQI

HI

TF

tutcri

IQ

Kflft

uh

IUI

ul

illflW

TERNA

DII

12

GENERALNOTES

FOR

NOTES

SEE

PHASEDIRE5NOV24

IF

ALTERNATE

DIKE

IS

CONSTRUCTEDPHASEDIKE

MAY

NOT

BE

REOUIREOINSTALLGRANULAR

Sh

IN

ACCORDANCEWITHGRANULARIJMNSHALL

BE

INSTALLEDAFTERCONSTRUCTION

OF

FLY

ASH

BASE

EMORY

RIVERWATTS

BAR

LAKE

100

ARh

0Q

ELEVATION

8h

AT

RIVERMILE

500

YEAR

0Q

ELEVATION7505

Al

RIVERMILE

200

YARD

IC

AS

NOTED

DREDGE

CELL

EXISTINGCONDITIONS

LAYER

SHEET

KINGSTONFOSSIL

PLANT

TENNESSEEVALLEYAUThORITY

FO

MO

000

3Q

RO

PLOTFACTORBOO



NOTES

A64

FOR

GENERALNOTES

SEE

YARD

DREDGE

CELL

EXISTINGCONDITIONS

LAYER

SHEET

KINGSTONFOSSIL

PLANT

VALLEYAUTHORITY

MD

HTVRDPRIOR

TO

CONSTRUCTINGDIKES

FOR

PHASEREMOVESTORMDRAIN

EQ

AHh

AND

BACKFILLWITH

SOIL

MEETING

THE

MENTSh

OP

RANDOMSOIL

AS

IN

THE

OAOC

PLANREGRAOEAREA

AS

SHOWN

AND

INSTALL

NEW

STGRMDRAIN

TO

DIRECTDRAINAGE

TO

ASH

PONDWEIRS

MAY

BE

19

LOCATED

IOQS

THAT

EQNTSh

ON

WEIRINSTALLATIONDETAILS

ARE

MET

PROVIDEMINIMUM

40

SPACINGBEThWVEIRSAFTERINSTALLATION

OF

NEW

WEIRSTREMIEGROUTSTORMDRAINSCONNECTED

TO

WEIRSGROUTSHALLCONSIST

or

MIXTURE

Or

FLY

ASH

PORTLANDTYPE

II

BD4TGNITECLAYPROPORTIONED

AS

EQDh

BY

WA

FES

MIXTURESHALL

BE

SLE

YET

IF

SQH

TO

INSTALLQTERhINSTALL

AIE

PIPEVERIFY

FULL

PENETRATION

TO

OUTLET

ID

OP

STORMDRAINSEALTHICK

A3B

STEELPLATE

TO

END

OF

STORMDRAIN

TO

PREVENTFLOWINGWATERPUMPGROUTMIXTURE

INTO

PIPE

AND

GRADUALLYWITHDRAWTREMIE

PIPE

DURINGFILLINGMAINTAINPIPEWITHINGROUT

TO

PREVENT

THE

FORMATION

OF

AIR

POCKETS

OR

HONEYCOMBAREASINSTALLMETALPLACESTOPLOGS

TO

760

CLOSEVALVES

DQ

POND

TO

BE

TEMPORARILYRAISEDDURINGOPERATION

DON

NOT

LEAVEPONDRAISED

FOR

PERIODS

OP

TIME

EMORY

lQlQsh

BAR

LAKE

TOO

YEARELEVATION

748

AT

RIVERMILE

200

YEARFLOODELEVATION

0S

AT

RIVER

MILE

200

WATTS

BAR

LAKE

NORMAL

PQOL

7410

r9
KEY

PLAN

PLAIN

36

DD

NOT

LTDI



FOR

TQ

5Q

PRIOR

TO

CONSTRUCTINGDIKES

FOR

TQE

RAISEEXISTING

TO

SEVATSON

757

EMORY

RIVERWATtS

BAR

LAKE

100

YEARFLOODELEVATION

8h

AT

RIVER

MILE

200

5h

tEARFLOODELEVATION

5h

AT

RICA

MILE

200

DREDGE

CELL

EXISTINGCONDITIONSDRAINAGE

LAYER

SHEET

KINGSTONFOSSIL

PLANT

TENNESSEEVALLEYAUThORITYD10n

0W

PLOT

IQO6

1VA

NOT

12

fl

ILL

BASIN

SQY

VEIRSNOTE

100

CAR

ROODPLAIN

55

BOUNDARY

FALL

EXISTINGBRIDGEAREA

TO

PENINSULAIRONSPARGERS

DIh

INTAKE

CHANNEL

100

CAR

ROODPLAINBOUNDARY

KEY

PLAN

YARD

tflJDJPARSONS

TA



TEARFLOODPLAINBOUNDARYNOTES

FOR

IER

NOTES

SEE

EMORY

RIVERWATTS

BAR

LAKE

100

rEARELEVATION

0h

AT

RIVERMILE

500

TEAR

0Q

ELEVATION7505

AT

RIVER

MILE

200

INTAKE

CHANNEL

eQ

PARTIAL

PLAN

10W42526

GE

CELL

EXISTINGCONDITIONSDRAINAGE

LAYER

I0

KINGSTONFOSSIL

PLANT

TENNESSEEVALLEYAUThORITY

TO

WATTS

BAR

LAKE

NORMAL

POOL

741

WA

KEY

PLAN



t

-

(

�

� ’�
%[ f

%[
d

� �
�

( � �
�

m 0 0 w i[ 0



co

165 rr
160

110

NN

zoo

00



YARD

EMORY

RIVERWATTS

BAR

LAKE

lE

FLOODELEVATION

740

AT

RIVER

MILE

200

500

OO

ELEVATION7505

AT

RIVERMILE

DREDGE

CELL

LATERAL

EXPANSION

STAGE

KINGSTONFOSSIL

PLANT

TENNESSEEVALLEY

QY

1O

1OW425

PLOTRE6OO

2U

PHASE

YP
NOTES

B63

IQ

FOR

EQS

SEE

FOR

DIKERAISINONOTES

SEE

RIM

TD

HAVE

IA

TURNSWISDI

IN

THE

TURN

TO

10

Ft

100

FLOODPLAIN

TQE

EXPANSION

SEE

NOTES

NN

Nr

750



’

C 0



DflflOIVH



Li

09

Lu

rz92

CCCE

NN

770

NN
770

NN NNNNNN
NNN

NN NN
lt

N11 hYt

CC C4

LU LU

LU

LU

LU

LU

LU

LUC
LU

LL



ASH

SLUICE

TRE

cx

Zt

BOTTOM

ASH

TRENCH

ji

OT

TEN

GENERALNOTES

SEE

TEN

DIKERAISINGNOTES

SEE

EMORY

RIVERWATTS

BAR

LAKE

ISO

YEARELEVATION

746

AT

RIVERMILE

200

5h

TEARELEVATION7505

AT

RIVERMILE

200

NN

NN

NN

NN

NN

NN

NN

AH

PLAINROUNOART

IC

06

ot

IC

6060

KEY

PLAN

IRE

QQ

YARD

QoQ URL
LATERAL

EXPANSION

STAGE

SHEET

OT

PETTY

EY

FOSSILPLANTTENNESSEEVALLEYAUThORITYFOSSILAPIS

00

EtE

PARSONS



Crr



UNOENONAINSWANPONDROTSNOTE

TI

Xh

zr

RIO

IO

2O

SCALE YARD

EXISTING

DREDGE

CELL

STAGE SHEET

IQNh

rOSSIL

PLANT

VALLEYAUTHORITYENGINEERINGPLOT

OO

AN2

BEGIN

GEN

AT

HIGHPOINT

IN

DITCHUNDENENWINCONTINUED

OW

47

DIKENAISIST

FOR

INDEX

AND

SEE

SNAVIND

FOR

EENENANOTES

SEE

A2S

PROVIDE

NIM

OF

TWO

FEET

OF

FREEBOARD

TO

THE

FINISHESSIEE

Sh

DURING

ASH

SNEDCIND

ILPLA

ACTIVITIESLOCATEMETASNILLWATS

TO

TIE

INTOEDISTINDVENALIATSh

FOR

PREVIOUSSTATE

AS

ON

PROPOSESELEVATIONSSHSVN

FOR

THE

EATEN

1h

SLOPES

ARE

FINISHES

ACE

ELEVATIONSINCLUDINGFINALCOVENFINALCNADGWILL

BE

PLACED

AT

TWO

FEETPLUS

OR

UINUD

OF

THE

kh

TRADESLOPES

5HA

SE

31

HONIZENTAL

TO

VERTICAL

EN

FLATTENUNLESSNOTEDOTHERCDE

FOR

TQW

OF

AND

RAISING

OF

WET

CAST

DNDDUHDIEED

DEE

DETAIL

AND

GRUWIND

FOR

CONSTRUCTION

OF

AND

NAISINS

OF

IPWC

ASH

DIETS

DEE

DETAIL

A72

ON

DRAWINGPENIMETENNAINSWITHIN

Th

OUTERWETCHST

OP

DIKES

AND

ASH

DIKES

ANE

ND

EN

THESE

DEE

DETAILSNEFENENCED

IN

NOTE

ID

LQ

FSN

EUINTINEDREDGECELLDLOPE

TO

RAIDINGDIKESABOVE

EL

NIX

ANT

PRIOR

TO

RESORPTION

DF

GREETINGOPEN

AT

IONS

Il

NOTIFT

LQ

CALL

DEN

PRIER

TD

EUCAVATING

FOR

INSTALLATIONPRIORINSTALL

UWS

13

WHEN

T2Q

OPENAEIDNSRESUMEMONITORWATENTWRFWCEELEVWTIDN

AT

VT

TN

TE

BASIS

IIL

DREDGEPOND

IS

BEINGFILLEDNEPONGRTERVWTIDND

TO

TWA

FOSSILENGINEERINGSERVICE

FED

FED

WILL

0T

TO

INCREASE

0Q0

OF

EN

DUDPESD

RON

ITONINGNEPDRTIVWEOIATELT

TO

TWA

TED

ANT

SIGNS

SF

SEEPAGETHAN

THE

DIKE

ON

IT

DLUNATEOCROONSCONDITIONS

ODE

EOIST

ID

INSTALLDRAIN

AT

TQ1

ON

DETAIL

W73

ER

Q7S3

SLDPERRDCNDNAIN

IT

MIS

SLENEPNDWIDEOUTLETPIPE

ON

OEIUW

2DD

FT

TPACINGNACEOUTLETS

AT

LOW

POINTS

OF

ELEVATION

ID

TENNACE

NL

7NDT

NOT

SHOWNINETALLUNDENDRAIN

AT

THISTERRACEPRIOR

TO

CLOSURESTRIPEUIDTIRECOVENSOIL

AND

OR

AND

INSTALL

OCE

DRAINAGELATENBENEATH

LOW

lEh

ABLE

CLATLATER

CR

RAWEQ

AS

SHOWN

EN

FINALCOVENDETAILS

EMORY

RIVERWATTS

BAR

LAKE

lOX

TEARELEWATICR

74B

AT

RIVEN

MILE

2OD

500

TEAR

Nh

7505

AT

RIVENMILE

200

NOTES

IS

IT



oE

ON

0000

Li



NATCNOTES

FOR

NEC

FOR

IN

TEE

042

Rh

ELEVATIENS

ARE

NOT

VEQ

IN

CERENALINLET

CNSh

WILL

lLE

THANDIREELEVATIONWITH

MQ

AREA

NSQINnOASCONCURRENT

WITH

PHASE

NNQ

SEE

dA

TTI

042

23

OPERATIONPLAN

FOR

DESCRIPTION

OF

DEVELOPMENTS

DREDGE

CELL

LATERALEXPANSION

STAGE

NQT

KINGSTONPLANTTNNESSEE

SY

AUTHORITY

Sh

HI

IT

0Q0

WTVA

EMCRY

RIVERWATIS

BAR

LAKE

100

FLOODIONh

748

AT

RIVERMILE

200

500

FLOODCEON7505

AT

RIVERMILE

200 CAN

AQ



PHASE

OREOGEO

FLY

ASH

NOTES

FOR

NER

NOTES

SEE

04

FOR

EKE

INOhNOTES

SEE

0W

EMORY

RIVERWATTS

BAR

LAKE

TOO

YEAR

0Q

ELEVATION

745

AT

RIVERMILE

200

500

YEAR

000

ELEVATION7505

AT

RIVERMILE

200

DREDGE

CELL

LATERAL

EXPANSION

STAGE SHEET

810840

Q0

QtC

FOSSIL

PLANT

NN

VALEYAUTHORITYONTO

INN

1Q

45

PHASE
GYPSUM

AREA

Qh

ASH

OISPOSAL

PHASE

SEE

NOTE TYP

0W

6Q00

WTVA



NNN

NI

00

TEATFLOODPLAIN

FOR

IE

aT

SEE

ZSQ

FOR

oc

RAISING

lES

SEE

OlSEN

IN

CORNERS

EMORY

RIVERWATTS

BAR

LAKE

YEARELEVATION

5h

AT

RIVERMILE

200

500

NEARELEVATION7505

AT

RIVERMILE

200

jI

KEY

PLAN
in

SETAIL

IQ

SEE

STAOE

IQ

NN

NN

SCALE

YARD

DREDGE

CELL

LATERAL

EXPANSION

STAGE

IL

FOSSILPLANTNNESSEEVALLEYAUTHORITYANDHYDRA

SIN



I[

0

0

C U 0 U i[ 7



m C 0 U

0 U 0 U U-



22

0000 hi

1h

04
040



FOR

SN

SOS

FOR

TIC

NCh

DOE

RIP

DITCHIQOQ

ARC

ROT

AN

IN

IHLETELEVATIONS

SE

THANDIKEELEVATIONVITA

NOV

SQ

TSO

SONE

Ch

ARE

NOT

SHOWN

FOR

RIE

ITQIOTPTUV

ANT

DISPOSAL

OCT

OPERATIONSOESCRIDTIOA

OF

ASH

lS

ONLY

SOT

OPERATIONSPLAN

FOR

DITCH

0h

DREDGE

CELL

ATERAL

EXPANSION

STAGE

NI

Rt

TTYlFOSSELVALLEY

HOR

NT

Nc

cj

PLOT6Q0Q0

IVA

EMORY

RIVERWATTS

BAR

LAKE

TO

YTARIQONh

740

AT

MILE

200

00

YEARFLOODELEVATION7505

AT

RIVCRMILE

200



DR

DEAERALNOTES

DEE

DR

DIKERAIDID

DEE

DR

OQD

At

ASH

SEE

PLAN

Dr

DQ

th

DEE

PLAN

DR

DITCHDETAiD

SEE

PHASEDTPDUMAREADREODED

ADN

DISPOSALPHASE

DREDGE

CELL

LATERALEXPANSION

STAGE

POTTYPAECTKINGSTONFOSSILPLANTTENNESSEEVALLEYAUTHORITYAND

DIN

1Q

PLOT

ADD

WTAA

ORE

EMORY

RIVERWATTS

BAR

LAKE

tOO

YEARPLOD

ONh

08

AT

RvERMILE

2DD

ADD

YEARPLODEEVATION7505RIVERMILE

2DD

DREDCED

AD

ID

NOTE

KEY

PLAN



YALM

A1i

JS

IdQ

133HS

CA

BOVIS

NOISNVdX3

1V

UV

Oh

00013

NV1d

AJN

000

lh

ILV

00013

coo

O3h

00

1VM

OL

OL

ON



LU

Var

IN

0J LU

th
98 LULUn QQ

LU

NNNN

NNN
NN

NN

NN
NN NQ

NNN
NN

NN

NN NNNN NSR

NNN NN NN

NN
NN

NN
NNN NN NNNNN NN

NN
NN

NN

NN

NN

NN NN

Nh

NI

0I jQ

iEI Q1
IIIjI7

II If

NN

LNNNN

II

LU

LU

as

Sn

NNNN
NNN

NN

NNN
NNN

LO

US

US
LU

na

liu

S2 Si D3S



12

KEY

PLAN

DREDGE

CELL

LATERAL

EXPANSION

STAGE

ELEVATION

9DD

VE

AI

IN

FOSSILPLANTTENNESSEEVALLEY

ITY

Uh

ANDPLOT

0Q0

Ih

VA

NOTES

FOR

GENERA

SEE

FOR

IK

TEE

1Q

EMORY

BAR

LAKE

YEARELEVATION

A5

AT

RIVER

WILE

2Z

500

SEAR

0h

ELEVATION

AT

RIVERWILE



E4

DRAWING

AND

LEGEND

SEE

dQNGGENERAL

SEE

TWO

FEET

SF

TO

THE

ELEVATION

RAO

ASH

SJ

PLACEMENTMETAL

TO

TIE

INTO

TQ1

METAL

th

TON

STAGE

ND

ON

0I

cO

Ih

Nh

THE

SUDAN

3M

Dh

ARE

SURFAcEEGVATIDNSINCLUDINGFINAL

COVER

AL

CLODUNEWILL

RE

PLACED

AT

WD

FEET

PLUS

DR

VINADACTUAL

AD

AT

GLOE

RE

3T

HORIZONTALVERTICAL

QNh

SF

AVG

RAISING

OF

DIKES

DEE

DETAIL

AGO

ON

AA

25

5h

WITHIN

THE

OUTERWETCASTOTPSAVDIKES

ARE

AN

SN

THESE

GEE

DETAILS

DO

DRAWINGDITCN

AVTI

ARE

NOT

Ih

IN

GENERALINLETELEVATIONS

SE

LOWER

7AN

DIKEELEVATIONWITHNDMINHL

DUD

GLOVE0GED

FLT

AREAWITHINPHASEWILL

NOT

EGIOTARDVE

EL

IT

DEE

ALAN

OR

ASH

STACKING

FOR

DQ

ARM

ON

EMORY

RQ

BAR

LAKE

Oh

YEAR

FLU

ELEVATION

74R

AT

RIVERMILE

200

ADO

YEARELEVATION7505

AT

RIVERMILE

2OD

KEY

PLAN

PHASEGYPSUMAREA

DREDGE

CELL

LATERAL

EXPANSION

STAGE SHEET

ELEVATION

09

RD

RAW

OQD

TTh

DAZ

IN

KINGSTONFOSSILPLANTTENNESSEEVALLEYAUTHORITYFOSSILANDHYDRA

QR

ICI

0W

PLOTFACTORADD



EMORY

RIVERWATTS

EAR

100

YEARFLOODCCVATION

AT

EvERMILE

200

500

YEARFLOODEEVATION7505EVERMILE

200

STAGE SHEET

SR

KEY

PLAN

BURT

NP

AL

KINGSTONFOSSILPLANTTENNESSEEVALLEYAUTHORITYFOSSILANDAUTOCAS014PLOTFACTORRO0

ih

VA

FOR

GENERALNOTES

SEE

FOR

DIKE

2S

ltS

SEE

125

WIDEN

RIM

DOiC

AT

CORNERS

Th

NN

NN

NN

NN

100

YEARFLOOD

PLA

SOUNOARY

It

NN

YARD

DREDGE

CELL

LATERAL

EXPANSION

Oh

DRAWINGNOTICR



LI U C



IQ

FOR

SEE

FOR

CLOS

SEE

EMORY

RIVERWATTS

BAR

AKE

00

YEAR

OO

SOVATION

AT

MILE

200

500

YEARricoIQONh7505

AT

200

KEY

PLAN

DREDGE

CELL

LATERAL

EXPANSIDN

STAGE

9DO96D

TQ

KINGSTONFOSSILPLANTTENNESSEEVALLEYAUTHORITY

AS

ANDARDCNCINCERINDPLOT

0Q0



INDEXLEGEND

SEE

DRAWGENERALNOTES

SEE

ESFATIONSSCAN

FUR

OUTER

1h

LC

ARE

SURFACE

LCO

INCLUDING

COVER

QRQ5SCAN

ARC

GRADCLOSUREWILL

RE

PLACED

AT

FEETPLUS

TQ

ACTUALGRADE

YQf

SHALL

BE

TO

TIC

OR

FLATTER

OF

COVERSHALLACCORDANCE

LAN

LD

IONS

TO

OP

ORAh

INS

ARE

NOT

SHOWNDITCHES

CDNS

AS

PART

OF

THE

CLOSURE

SEE

KEY

PLAN

DREDGE

CELL

LATERALEXPANSION

STAGE
SHEET

AL

FATTY

ILL

PJTCYKINGSTONFOSSILPLANTTENNESSEEVALLEYAUTHORITY

DNI

AND

ID

INTNC

3RICI

75E

EMORY

RVERWATTS

BAR

LAKE

100

YCAR

UQ

ELEVATION

AT

NER

MILE

202

SOD

YEAR

LEVA

7505RIVENkIlL

200

PLOT

AUU

ATAR



NN

NN

090

tr

NN

NN

NOTES

FOR

NOTES

SEE

FOR

REh

SEE

0Q

EMORY

RIVERWATTS

EAR

LAKE

TOO

YEAR

3h

ELEVATION

NY

RIVERVILE

200

500

YEAR

Th

ELEVATION7505

AT

RIVERMILE

KEY

PLAN

000

AL

IFY

600

FOSSILPLANTTENNESSEEVALLEYAUTHORITY

00

OIN

301

ci

jI

47

000

OB

00

000

BOO

790

790

00

000

090

YEARFLOODBOUNDARY

DITCH

SEE

NOTE

oQ

Nr

YARD

DREDGE

CELL

LATERAL

EXPANSION

STAGE

PLOT



cc

zZ
00

ot

Lu



vflp

DL

00

0Q

lOld

0NC

10h5Q0

lt

IVA

1ISSOJ

LSO

SNOI1O

10

hL0Q

1V

1Q

MEAh

LQ

000

Z9V

NOLLD3S0007

0h

0090

0Q0

00000000

22h

00

22

02

02

0h

0000

0h

5Q

00h

009

009

002

080652

0961

01

094

liii

TT

T1

HSY

1111

11111

iD

11

1111

CN

oh

St1

0W



in

AL

ID

00

nw

10



790 790 770
760 750 740 730 720 710 700

990 980 970 960 950 940
850 830 820

10 790

CONSTRUCTCOMPACTED

fSH

DIKESDRAIN

NOT

780

EE

DETAIL

A72

770 760 750
710

FOR

DRAVINGSLOST

AND

LEGEND

SEE

FOR

GENERALNOTES

Eh

CA

EXCEPT

AS

0E

YARD

DREDGE

CELL

EXPANSION

DREDGED

FLY

ASHDRY

FLY

ASH

OPTION

SHEET

KINGSTONFOSSIL

PLANT

TENNESSEEVALLEY

1Y

EQ

10

990 980 970

80

940
930 920 10

900

890 070 860

050

fj

0L

ER

80

OH

040

IE

77

810

77

ING

800

Qh

20

540074208400040024000700

00

4Q

324003Q34SECTION

64

PLOT

1VA



LIU

DETAIL

B65

NOTES

FOR

DRAWINGSLIST

AND

LEGEND

SEE

FOR

GENERALNOTES

SEE

2B

INSTALLGRAINULARDRAINS

IN

ROWS

lh

BE

STAGGEREDHOLES

IN

EACH

ROW

BY

FT

GRAINULANMATERIAL

FOR

DRAINSHALL

BE

BOTTOM

ASH

INSTALLATIONSHALL

BE

BY

CONTRACTORSUBCONTRACTED

BY

WA

INSTALLGRAHNULARCOLUMNSAFTERCONSTRUCTION

OF

FLY

ASH

BASENOTES

FOR

HOPEPIPINGPIPE

AND

FITTINGSSHALL

BE

HIGHDENSITY

TQS

NOPE

PE

34GB

CLASSIFICATION

544

IN

ACCORDANCEWITH

Wh

50

ALL

PIPING

AND

FITTINGSSHALL

BE

NEW

AND

THE

SAMEMATERIAL

AND

HAVEDIMENSIONRATION

OF

35

IN

ACCORDANCEWITH

IM

714

HOPEPIPINGANOFITTINGSSHALL

BE

JOINED

BY

BUTT

FUSION

IN

ACCORDANCEWITH

THE

MANUFACTURERSIONS

EQN

PIPINGSHALL

BE

PERFORATED

SQ

DIA

IN

ACCORDANCEWITHASTMP61GHOLESSNAIL

BE

EDUALLYSPACES

ON

SINCHDUTERSROWS

AND

SPACESSHALL

BE

EQh

TO

THE

AXIS

OF

THE

PIPE

AND

SHALL

BE

1205

COMPACTS

FLY

ASH

BASETHICK

FLY

ASHDOTTOM

ASH

FILTERLAYERTHICKBOTTOM

ASH

LAYERHDPEPIPE

SEE

NOTE

THISDRAWING

TOP

OF

FLY

ASH

BASESECTION

C65

YARD

FLY

ASH

BASE

TQI

65

TYPICAL

CROSS

TQI

INITIAL

PHASE

2PHASE

CONSTRUCTIONSCALEHORIZONTALVERTICAL

DREDGE

CELL

LATERAL

EXPANSION

PHASE

23

CROSS

SECTION

KINGSTONFOSSIL

PLANT

TENNESSEEVALLEYAUTHORITYrossnUIGP

3SICI

1DW425

THICKBOTTOM

ASH

DRAINAGELAYER

DD0

100

200

300

400

500

600

700

600

900

10001100120013001400160017001900W1VA



STEELCASINGLATCHPADLOCKNOTES

JGROUND

SURFACEMONITORINGWELLlLATIORECORDS

ABE

CONTAINER

IN

THE

HYDROGEOLODICALREPORTAPRENOEO

TO

NE

OPERATIONSPLAN

II

RISER

ARE

9Q1

ON

OETAIL

FJ

IY

GROUTMIXTUREWALLFLUSHMOUNTJOINTSEALSCREEN

CQKER

PACKSANOFILLWITHCONCRETE

ROUND

TOP
PIPE

WIN

ONE

COAT

OF

ZINCCHROMATEPRIMER

AND

TWO

COATS

OF

IT

NIGHSLOTSENAMELCOLIRYELLOWMATCHFEDERALSTANDARD

595

CHIP

NO

OIA

WI

PIPE

CONCRETE

PERFORATESDRAIN

SEE

NOTES

13

04

EQSTSOLIDOUTLET

PIP

COUPLINGBOTTOM

ASH

DETAIL

66

SLOPEUNIERORAIN

EQL

OETAIL

FIN

GRADEPRECASTQQQQQCONCRETECATCHSASINSECTIONS

USE

BUTYLRUBBERSEALANT

TO

MAKE

ALL

JOINTSWATERTIGHTMONOLITHICBASESECTIONSTEELPLATE

SIZE

TYPE

AND

THICKNESS

BY

WA

FES

MIN

1031STONEFORCE

NOTE

NOTES

FOR

SLOPEUNOERDRAIN

AND

FITTINGSUSED

TO

CONSTRUCTFORCE

MIN

PIPINGSHALL

BE

HIGHDENSITYPOLYETHYLENE

HOPE

PE

3408

PIPE

CELLCLASSIFICATION

0h

IN

ACCORDANCEWITHASTM335D

ALL

PIPING

AND

FITTINGSSHALL

BE

NEW

AND

THE

SAMEMATERIAL

AND

NAVEDIMENSIONRATION

OF

3S

IN

ACCORDANCE

WIN

IQA

14

2ALL

HDPEPIPING

AND

FITTINGSSHALL

BE

JOINED

BY

BUTTFUSIONWELOINI

IN

ACCORDANCEWITH

NE

MANUFACTURERSINSTRUCTIONSPLACEWARNINGTAPEAPPROXIMATELY

FT

ABOVE

ALL

HOPEPIPING

AS

BACKFILL

IS

BEINGPLACERWITHINTRENCHEXCAVATED

FIR

PIPEINSTALLATIONUNDERGROUNDWARNINGTAPESHALLCONSIST

OF

ALUMINUM

CORE

COATEDIMPRINT

AND

REINFORCEDPROTECTIVEPLASTICJACKETBONDER

TO

THE

FOILCORE

THE

TAPE

SHALLSTATE

NE

FOLLOWINGWARNINGUNDERGROUNDSTORMWATERFORCEMAINTILESHALL

BE

WOVENMONOFILAMENT

WIN

AN

APPARENTOPENINGSIZE

ADS

OF

70

TO

US

STANDARDSIEVE

SIZE

lER

TESTED

IN

ACCORDANCEWITH

Mh

4751

NE

ITILESHALL

BE

EQE

AS

MANUFACTURER

BY

INDUSTRIES

OR

APPROVEDEOUAL

WA

FES

WILLSELECTAPPROPRIATE

AOS

FOR

FABRIC

EQ

DRAINPIPESHALL

BE

NEW

MATERIALSHALL

BE

SLOTTEDHIPEDRAINTUBING

AS

MANUFACTURER

BY

ADVANCEDDRAINAGESYSTEM

APS

OR

APPROVEDEOUALSOLIDOUTLETPIPESHALL

BE

NONPERFORATEDPIPE

BY

SAME

MANUFACTURERPIPESHALL

BE

JOINED

BY

COUPLINGSMANUFACTURER

BY

ASS

OR

EOUAL

RI
niffi

Dh

NOT

TO

SCALE

AS

NOTES

YARD

DREDGE

CELL

LATERALEXPANSION

DETAILS

SHEET

kTA

KINGSTONFOSSIL

PLANT

TENNESSEEVALLEY

1Q

NO

PLOTFACTCR4B

WQA

HOT

99GZtMOLj

01921

10

DETAIL

866

IP

PVC

MONITORINGWELL

MWI

THROUGHTRENCH

FOR

UNDERDRAINDETAIL

A66

TEMPORARYSILTFENCEFILTERFABRICFENCE

TO

BE

PLACERPRIOR

TO

NE

START

OF

ROUGHGRAOING

STW

POSTSSHALL

BE

METALPOSTSLONGWOODPOSTSSHALL

BE

NOMINAL

OR

LARGER

CCA

TREATEDPOSTSSHAU

BE

PLACES

AT

INTERVALS

MAX

WIREFABRIC

AND

FILTERFABRICSHALT

BE

SECURELYBOUND

TO

POSTS

WIN

EITHERSTAPLES

OR

WIRETIESSUBCONTRACTORSHALL

BE

FOR

MAINTAININGCONDITION

OF

FILTERFABRICFENCE

IN

CONDITION

NAT

IS

TQE

UNTILFINALACCEPTANCE

OF

WORKFILTERFABRICSHALL

BE

CLASSFABRIC

IN

ACCORDANCE

WIN

WA

SPECIFICATION

T1

SECTION

571

11

12

DUSTINGWIDTH

SURFACE

FOR

UNDERERAINONLYNOTES

FOR

DRAWINGELIST

AND

LEGEND

SEE

FOR

GENERALNOTE

SEE

DQS

BOTTOM

ASH

BEDDING

AA

RISERSCONESBASES

TOPS

AND

YQ

SHALLCINFORM

TO

WALL

AND

PIPEWITHNONSHRINKMORTAR

C66

PRECASTCONCRETE

NOT

ID

C6

DETAIL

E66

SLATSPIPEBEDDINGPIPEINTOCATCHSASINFLUSHWITHGATEVALVENOTCHINTOCONCRETEPRIOR

TO

GATE

VQE

POINTCASTINGCONCRETEDETAIL

066

PRECASTCONCRETECATCHBASINSTONE

SEC

PLAN

BOLLARDS

MW

PIPES

TIP

PLAN

E66

TONhEQSQI

FIR

TAQINOTE

FOR

OETAIL

F66

PLACEAROUNOEACHDETAIL

F66

MONITORINGWELL

FT

FROMWELLPIPE6OLLAROGROUTER

Dx

NOTES ALL

PRECASTRISERSCONESBASES

TOPS

AND

STEPSSHALLCONFORM

TO

ASTM

478

GROUTANNULARSPACE

Ih

WALL

AND

PIPEWITHNONSHRINKMORTAR

TO

ENSUREWATERTIGHTSEALSEC11ON

H66

SEC11ON

866

GRAVEL

6Q

GROUTER

AQ

ASH

OR

GYPSUM

D66

SEC11ON

066

GEOTEXTILEPARSONS

0Q0

66EU

REV



0h

lF

BAN

DETAIL

E67

SPILLWAY

1ON

30

BIT

COATEO

TO

OUTFALL

TQ

ALL

iM

STOPLODSSHALL

BE

SOUTHERNPINE

NO

DENSESELECTTIMBER

ALL

WOODSNALL

BE

PRESSURETREATED

NAN

0406

POUNDS

OF

iVEh

PER

CUBIC

FOOT

OF

WOOD

NE

PRESERVATIVESHALL

BE

PRESERVATiVE

OCA

BY

KOPPERS

OR

EQUALSYNTHETiCMATERIALS

IE

NOPE

MAY

BE

USED

IN

UEU

OF

iM

STOPLOGSMATERIALSELECTiONSELECTiON

BY

WA

FES

ALL

NAILSSNAIL

BE

GALVANIZEDINCHCORRUGATEDMETALPIPESHALL

BE

FULLYBITUMINOUSCOATED

AND

14

OAGE

MIN

THICKNESSRIPENSHALL

SST

OF

Sh

or

THE

STONESWEGNING

100

LBS

EACH

OR

GREATER

PER

SECTiON

575

30

INCHCROSS

iONh

AND

STANDPIPE

NOT

REOUIRED

FOR

STAGESPILL

WAY

HOLE

SHALL

BE

EXCAVATED

TO

DEPTH

OF

FOR

PLACEMENT

OF

THE

48

HALFPIPE

NE

AREA

IS

TO

BE

BACKRLLED

IN

1032CRUSHEDSTONE

AND

COMPACTEDUNTiLSTABLEBASE

IS

ACHIEVEDINSTALLCOLLAR

WETH

CORRUDATEONSVERTICALJOUS

12

X2

SLOTTEDHOLES

FOR

DIAMETERBOLTS

IP

NOTECORRUGATEDMETALANTISEERCOLLAR

AN

AGRIDRAININLET

24

DY

120

WCS

IS

AN

ALLOWABLEALTERNATIVE

TO

THISSTRUCITJRE

AT

NE

ENTRANCE

AND

EXIT

OF

THE

PHASEDREDGECELL

SEE

77

RSI

Hs

sh

SCALEEXCEPT

AS

NOTEDPLOT

QQl

0h

BIT

COATED

CMP

NOTE

10

MAX

CREST

12

IP

CROSSSECTiON

0h

FULLY

BIT

COATED

CUP

GAGE

MIN

BOTTOM

MIN

DETAIL

A67

PLANMETAL

LL

NTS

SEC11ON

C67

NTS

SEE

NOTE

THIS

SHEET

OMP

REMOVABLEBOARDS

NOTE

l2

iALhINSTALL

MIN

BOARDS

TACK

TO

DITh

1QTN

ILh

067

TiP

DRAINS

lQl

APE

DEAR

Mn

1G

STAGE

TOP

OF

RIPRAP

60

STORE

NV

EL

76

P67

BIT

CO

PIPEBOlT

OF

ILW

STAGESSPILLWAYSEC11ON

B67

NTS

SEE

NOTE

SHEET

IQ

YE

Ah

ON

STAGE

ICR

OF

WAY

El

GEE

NOTE

640

flu

ER

DETAIL

G67

CORRUDATEDMETALANTISEECOLLARNOTES

FDR

METALCOLLARSUNASSEMBLEDCOLLARSSHALL

BE

MARKED

BY

PAINTING

OR

TAGGING

TO

MATCHINGPAIRS

ThE

LAP

Ih

NE

TWO

HALFSECTIONSINCLUDINOBOLTS

AND

VQ

THE

PIPE

AND

CONNECTINOBANDSHALL

BE

CAULXEOWITHASPHALTMASTIC

AT

TIME

OF

INSTALLATION

EACH

COLLARSHALL

BE

FURNISHED

WITH

TWO

12

OIA

RODS

WITH

STANDARD

TANK

WGS

FOR

CONNECTINGCOLLARS

TO

PIPECONTRACTOR

MAY

CONSTRUCT

SW

COLLARSUSING

FT

THICKCONCRETE

3000

PSI

MEN

TO

NE

SAME

DIMENSIONSSHOWN

NOTE

iG

flu

ER
STAGE

MIN

TOP

OF

BAND

AND

LUOS

VT

BOTHSIDES

OF

DALVANIZEOCORRUDATEDMETALCOLLARSHEET

TO

CENTER

OF

BANDSECTIONDETAIL

K67

OPTiONALMETALSPILLWAYCONFiGURATiON60Th

DO

NOT

USE

THISDETAILWHEREVEHICLETRAFFiCMUSTTRAVEL

ON

TERRACEMAINTENANCESURFACEDRAINAGE

PIPE

ID

SURFACE

AT

THE

END

OF

COMPLETEDSTAGESCOVER

END

CF

6h

BIT

COATED

CMP

30

CMP

WITHPLYWOOD

AND

ALL

4B

DIA

HALFPIPE

IN

CU

OF

CONCRETEDETAIL

F67

BOTTOM

OF

SPILLWAYSTAGES

34

SPILLWAYS

RN

OR

STAGE

SPILLWAY

DIP

DETAIL

D67

METAL

SPILLWAYSTAGEDCONSTRUC11ON

SEE

OP11ONALDETAIL

K67

YARD

DREDGE

CELL

LATERAL

EXPANSION

METAL

SFILLWAY

DETAILS

SHEET

PARSONS

JL

MILES

IP

lOR

HL

PETTY

NE

PURKEY

mU

KINGSTONFOSSIL

PLANT

TENNESSEEVALLEYAUTHORITY

CQ

10W42567

RD

HU

OUO

lICE

Hal



DETAIL

C66

PERIMETERUNDERORAIN

DREDGE

CELL

LATERAL

EXPANSION

PHASE

23

CROSS

Irn

KINGSTONFOSSIL

PLANT

TENNESSVALLEY

IJ

YQ

NO

OR

BERM

NOTE

FT

AL

COVERINNER

NOTE

FTP

IX

SLOPE

NOTE

B7

760

DETAIL

FOR

STAGESATE

IQS

IQI

FOR

DRAWINGSLIST

AND

LEGEND

SEE

0W

FOR

lh

NOTES

SEE

0W

CONSTRUCT

RIM

DITCHES

AT

EACHEQSIATDIKE

RIM

DITCHES

FOR

DIKES

NOT

SHOWN

FOR

CLARITYINSTALLDRAINS

SD

THAT

ARE

BENEATHINVERT

ION

OF

RIM

DITCH

EQR

PIPE

SHALL

BE

PERFORATES

IL

CORRUGATEDTUBING

AS

MANUFACTURES

BY

AOVAN

INAS

SYSTEMSCOLUMBUS

614

3DS

OR

EOUAL

EQN

SHALL

BE

EQSh

IN

ACCORDANCEWITHSECTION

500

PERIMITER

EQN

SNAIL

NAVE

MON

TX

SLOPEFROMHIGH

PTS

TO

LOW

POINISPLACELOCATOROUTLETPIPES

AT

LOW

POINTSLATERALOUTLETPIPESHALL

BE

NONPERFORATSO

ETH

CORRUGATESTUBING

AS

MANUFACTURES

BY

AOVANCSOINAGSYSTEMS

INC

COLUMBUSOHIO

14

305

OR

VARIESSEEPLAN

SEE

STAGE

SC

SITE

WET

CAST

GYPSUM

DIKE

TYPICALSECTION

STAGE

INNER

NOTE

RPE

IS NOTE

07

WET

CAST

GYPSUM

DIKE

TYPICALSECTION

STAGE

060

FUTUREPHASE

23

LATERALLATERALOUTLETPIPES

BE

PLACESEVERY

10

FEET

ON

CENTERGEOTDCTTLESHALL

BE

WOVENMONOP1LAMERTWITH

AN

APPARENTOPENINGSIZE

AOS

BY

WA

FES

US

STANOAROSIEVE

SZE

WHENTESTES

IN

ACCORDANCEWITH

TQA

4751

THE

EQVT

SHALL

BE

Ih

104ff

AS

MANUFACTURES

BY

SYNTHETIC

OUS

OR

APPROVESEOUAL

10

AFTERINSTALLATION

OF

PERIMETERDRAININSTALLSTAKES

AT

DRAINAGE

IJ

PROVIDEMARK

ON

THE

STAKEINOICAT1NO

THE

TO

THE

DRAINPIPEVISIBLE

TO

EOUIPNERTOPERATOR

TO

PREVENTDAMAGE

TO

DRAINPIPE

040

60

UNOERORAINPIPE

SEE

NOTE

EQT

SEE

NOTE

20

INNER

NOTE

EN

RPE

IS

SLOPS

PEN

METER

OQT

NOTES

S7

iQ

ERAIN

NOTE

STAEECOVERNOTES

FOR

PHASE

23

FACEQCONSTRUCTBLANKETORAINCEOMEMBRANE

IN

EQR

AS

EACHSTAGE

IS

COMPLETES

IP

GEOMEMBRANESHALL

BE

COVEREDWITHNONWOVEN

TQE
PROVIDESTSTDA

OF

SANOBAOS

OR

OTHERAPPROVESMETHOO

TO

SEQJREIBRANEPROMWIND

700
760

FUTURECOVER

740

YARD

DETAIL

B68



STAGE

DIKE

W1O

OUTER

AQI

TIE

DETAIL

FOR

DRAWINGSLIST

AND

LEGERD

fl

20

FOR

GENERALNOTES

SEE

DREDGE

CELL

LATERAL

EXPANSION

DETAILS

WET

CAST

GYPSUM

RAISING

SHEET

1Q

IS

1Q

lQ

KINGSTONFOSSIL

PLANT

1ThNESSEEVALLEYAUTHORITY

lI

lh

sI

PLOT

0Q0

WTVAINNER

RIM

DETAIL

COB

FINALCOVER

STAGE

DIKE

W1O

OUTER

SLOPE

IDO

840

DETAIL

CBS

iQ

UPPERILOPEFINALCOVER

TQ

DRAINTUBING

BBS

STAGE

DIKE

W1O

OUTER

SLOPE

030

870

920

BOTTOM

GQS

INSTALLDRAIN

AT

Ih

1Eh

ID

LIFT

SQ

ThATDRAIN

RIM

01101INSTALLSTAXESMANICELEV

OF

DRAINPIPES

SD

ThAT

ITh

DO

NDT

DAJIACEDRAINPIPESFINALCOVER

PR
Xh

LO

910

GEOMEMBRANEANCHORDETAIL

FOR

HYDRAULICISOLATIONDETAIL

A69

SLOPE

OQ

INTO

1Q

DRAINAGELAYER

FIL

WIThBOTTOMCOMPACT

TO

85

STANDARDPROCTOR

ISI

OMIT

1Q

FOR

TERRACE

AT

780

DRAIN

WET

DETAIL

869

DIKERAISING

OADQ

Ih

DRAINAGELATERFILTERLAYER

TED

FLY

Ih

SAGE

GQE

23

DETAIL

C69

YARD



RE

1Q1

EQD

IONh

Of

0Q

IA

CORRUGATED

lh

PIPE

FULLYCOATED

BE

USED

OR

THE

lU

DEVICE

ALL

BEAMS

AND

JOINTSVIAL

BE

RIVETEDFABRICATION

OF

THE

PIPESHALl

BE

COMPLETE

ICR

TO

COATING

ONE

SECTION

OF

PIPE

lh

SE

INSTAILEODURINGINITIALCONSTRUCTION

AS

TQIO

SECTIONS

OF

PIPE

ARE

SQS

GROUT

THE

JOINT

TO

0Q4

STABLE

AND

WATERTIGHTCONNECTION

AU

CONNECTIONS

TO

BE

FOR

SPILLWAYOETAILS

SEE

2Q0

OAULKINOSHALLCOMPLETELYARC4JND

ThE

HEIR

AND

FORMWATER

IO

SEAL

lI

THE

INSTAUED

THE

TOP

SHALL

BE

LEVELEDWITH

THE

USE

OF

LEVELING

5Q

ALL

04000

BY

NA

SHALL

BE

MADE

AND

INSPECTED

IN

ACCORDANCEWITH

NA

CONSTRUCTIONSPECIFICATION0290

AU

04000

BY

NA

TO

NAVEVISUALINSPECTION

TO

ALL

SURFACES

OF

FABRICATED11910SHALL

RE

PAINTED

14

ACCORDANCEWITHCONSTRUCTIONSPECIFICATION

014

PARTDEWATERAREAWEIRS

ARE

TO

BE

INSTALLED

BY

CONSTRUCTING

ASH

DINES

OR

INSTALLINGSHEET

PILE

AND

REMOVINGWATERFROM

THE

INSTALLATION

15

OF

ASH

7Q

ANDOR

lE

PILE

BY

NA

05

PROVIDEAOEOUATEFIRMBASE

FOR

INSTALLATION

OF

CONCRETE

BY

INDh

ODE

BASE

OR

10

SELECTION

OF

4SA

GEOGRID

OF

TENSORDEOSRIO

BY

NA

SZ

NOTE

1Q 55

BaT

SECTION

A7D

204

DETAIL

B7D

WEIR

DETAILS

BILL

OF

MATERIAL

WEIR

DISCHARGE

IN

CUBIC

FEET

PER

SECOND

to

coo

00 03 04 07 00

154 411
747

10701570327520704500

175 441

77807802 V70
273033403000

71

157 472 025

7240771025302700 50 4040

220 504 002
72007700220054004710

35

244 038 000
73307070234029704150

55

575
7170 90 2Q 20704250

72

004 002

742016102450502029104310

324 959
1020147070002509259927204300

352 975
1050707020702595375027704450

351
710 11102070221030504520

5Q

171

DETAIL

C70

REQUIRED

ITEM

DESCRIPTION

00

Pt

430

BY

PC

0Q

0450

47

72

SQRQE

1Q

CORE

BY

1Q

Ft

0Q

2371

0Q1

o4

FL

BILL

OF

MATERIAL

4Q

5009

402

CLASS

TO

170

419

0150

10

PIPECLASS

II

36

51

IV

BENT

BAR

UST

93 41204 0h Q4

44 00 00 12

20

20

TYPE

LL

BENT

BAR

LIST

0430200140

IQ

1h

5050

44

DC

40740

50

00

PLAN

912

DETAIL

P70

BY

TO

PONA

ELEVADONDETAIL

D7O

SKIMMERDETAILS

RAI

AS
940

It

PIPE

1Q

IP

4Q5

TYPE

ILL

47

DETAIL

E70

TYPICALSECTION

FOR

ACCESS

TO

SPILLWAY

l5

SECTION

N70

TYPE

ALL

WORKSHALL

BE

DONE

IN

ACCORDANCE

WITH

THE

TT

SPECIFICATIONSURLESSOTHERWISENOTED

ALL

CONCRETESHALL

BE

CLASS

IN

ACCORDANCE

WITH

SECTION

400

ALL

REINFORCEMB4TSHALLCONFORM

TO

ASTM

SPECIFICATIONGRADEDIMENSIONSSHOAN

ARE

TO

CENTERLINE

OF

REINFORCING

BARS

UNLESSOTHERWISENOTEDCONCRETECLEARCOVERDIMENSIONS

ARE

AS

FOLLOWSINCHES

FOR

FACESCASTAOAINSTEARTH

OR

ROCK

INCHES

FOR

ALL

OTHERFACESDETAILPLANSPILLWAY

TYPE

SECTION

0h

SECTIONSECTION

HAND

SECTIONSECTIONOPPOSITE

HAND

EXCEPT

AS

YARD
ASH

DISPOSAL

AREA

LATERAL

EXPANSION

WEIR

SKIMMER

DETAILS

17

VP

19

ET

02

90420KINGSTONFOSSIL

PLANT

TENNESSEEVALLEY

IQ

01000

0W4257O

PLOT

FAOTORTPARSONSWTVA

RD

Th



SEE

NOTE

E71

DITCHLININGTERRACEDITCHPLOT

W95h

appPBl

I921

DITCHLININGNOTE

ThW

DETAIL

A71

DETAIL

B71

10

11

12

DETAIL

C71

INLET

ON

STRUCTURE

SEE

DETALABISTINGOUNDATIONDREDGE

ILL

NO0

PROP

AND

PROP

24

HOPE

PIPE

THREEHOPE

EQ

fl

ii

11

02

OT

OT

FOR

DRAWINGSLIST

AND

LEGERD

SEE

10W42520

FOR

GENERALNOTES

SEE

2S

SEED

DITCH

IN

ACCORDANCE

WITH

SECTION

561

lQl

MATTING

NORTH

EIC

GREEN

IS

OR

IC

INDUSTRIES

LAND

OK

ON

AREASWITHIN

THE

TOP

WIDTH

OF

DITCH

IN

ACCORDANCE

WITH

MANUFACTURESINSTRUCTIONS

FOR

ID

CHANNELS

SEE

PERMANENT

SOIL

EQDQIQSHALL

BE

PYRAHAT

BY

SYNTHETICINDUSTRIES

INC

OR

EQUALINSTALLED

AND

ANCHORED

PER

MANUFACTURERSINSTRUCTIONS

FOR

DITCHDRAINAGE

PLAN

SCHEDULE

SEE

5Q7

PROGRESSIVERAISING

OF

THE

INLETCONTROLSTRUCTURE

ARE

DY

FIELD

THREE

8Q9

INVERTELEVATION

BY

FIELDRIPRAR

SEE

NOTESLOPEFLOWCHANNELDETAIL

D71

1500

00

120012001100

620
800

780 760 740

10400

900

800

700

600

500

DETAIL

071

SEC11ON

iT

OUTLET

DRAIN

PIPE

INTO

PHASE

DREDGE

CELL

4400PHASEBERMACCESSROADPOND

300

200

100

000

620 BID
780 760 740

DETAIL

F71

150014001300120011001000

900

800

700

600

500

4400

300

200

100

000

YARD

DETAIL

H71

SEC11ON

WITh

OUTLET

DRAIN

PIPE

PHASE

DREDCE

CELL

OUTLETSCALE

NOT

TO

SCALE

EQl

AS

NOTED

DREDGE

CELL

LATERALEXPANSION

DITCH

DETAILS

MISC

DETAILS

SHEET

KINGSTONFOSSIL

PLANT

TENNESSEEVALLEY

ITQ

Fos

PARSONS

3E

71Uh

OQ



WOVEN

OT

Eh

NOTES

FOR

SE

PLATE

AND

COMPACT

ASH

DIKES

IN

ACCORDANCE

WITH

THE

OAOC

PLANSHOWN

ARE

TYPICALNOMINALACTUAL
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SUMMARY

The expansion of Class II coalcombustion byproduct CCB disposal facilities proposed within the

existing Ash Disposal Area of Kingston Fossil Plant KIF was evaluated for two possible disposal

options The first Option would involve fhture codisposal of coal ash and gypsum derived from

fluegas desulfurization Under Option the facility would receive only coal ash Hydrogeological

evaluations of the proposed facilities associated with both options were performed to examine theft

suitability relative to the appropriate standards of the Tennessee Department of Environment and

Conservation TDEC Rule 120017 Evaluations addressed effects of proposed disposal facilities

on local groundwater and surface water resources during both the operational and postclosure

periods Comparisons of water quality impacts for facility designs with and without constructed

threefoot geologic buffer were also provided as the basis for an alternative to an artificial geologic

buffer

Recent site investigations supporting these evaluations included 12 soil borings installation and

monitoring of three piezometers and field hydraulic conductivity testing at two sites and

laboratory testing of two ash samples survey of private water wells and public water

supplies within two miles of the site was also conducted to determine current water use

Additional hydrogeologic data was obtained from previous studies in the existing Ash Disposal

Area and included 25 soil borings water level data for 16 monitoring wells field aquifer tests

in soil and bedrock wells and lab measurements for 10 soil and ash samples

The Lower Conasauga Group and the Rome formation comprise bedrock beneath the proposed

disposal area and consist primarily of shale with thin interbedded limestone siltstone and

conglomerate Drilling within the Conasauga and Rome in and around the disposal site revealed no

evidence of karstification mantle of predominantly alluvial soils consisting of clay silt and sand

with occasional gravel lies above bedrock Thickness of the alluvium is highly variable ranging

from about to 65 ft Ash and ashsoil fill materials ranging up to 83 in thickness are present

above the alluvium Ash deposits are composed almost entirely of fly ash with bottom ash

comprising less than 10 of the ash fill The first occurrence of groundwater below the area is

generally within the existing ash fill Groundwater movement at the site generally follows

topography with groundwater flowing eastward from Pine Ridge toward Swan Pond Creek

embayment the Emory River and the plant intake channel An exception occurs in the Ash Dredge

Cell area where mounding of the water table produces localized groundwater movement toward an

onsite drainage feature that flows northeastward along the base of Pine Ridge All groundwater

originating on or flowing beneath the proposed disposal site ultimately discharges to the reservoir

without traversing private property



The proposed CCB disposal facilities would be developed entirely on existing ash deposits

Laboratory testing
indicates the ash would not meet the hydraulic conductivity requirements of

TDEC Rule 12001704 or Policy Memorandum SW93 The environmental benefit of

constructing an artificial 3ft clay buffer at the base of the Phase and disposal areas was

examined by numerically simulating leachate seepage from these disposal facilities with and without

clay buffer The evaluation focused on the effects of ash and gypsum leachate on stream water

quality since leachate from proposed disposal facilities would ultimately discharge to the Emory

River Estimates of maximum instream concentrations were performed for selected CCBrelated

constituents under low stream flow conditions

Hydrogeologic conditions at the proposed disposal site appear to satisfy geologic and hydrologic

standards for Class II disposal facilities Key fmdings and recommendations are summarized as

follows

survey of water use in May 2004 identified 13 residential wells and one public water supply

spring located within approximately one mile of the proposed disposal facility boundary

Neither the public spring nor any of the residential wells is located downgradient of the proposed

facility Furthermore there is no potential for ut development of groundwater supplies

downgradient of the facility since all property between the disposal site and surface water

boundaries lies within the plant reservation

Modeling results indicate that construction of an artificial 3ft clay buffer having hydraulic

conductivity of Q6 or less beneath the Phase and disposal areas would not provide

substantial environmental benefit During the operational phase predicted leachate seepage

rates for the nobuffer and buffer designs for Option differed by 38 or less Similar

comparisons for Option showed differences of 28 or less Following facility closure

differences in seepage rates would be less than due to the infiltrationlimiting effect of the

06 cms clay cap On this basis construction of an artificial clay buffer is not recommended

Evaluation of CCB leachate seepage effects on local stream water quality further supports the

suitability of the site for the proposed disposal options without an artificial geologic buffer

Under Option maximum cumulative COC stream loadings predicted for the Emory River

during low flow conditions would not produce instream concentrations exceeding the drinldng

water standards maximum contaminant limit MCL or aquatic life criteria for either the buffer

or nobuffer cases Predicted COC concentrations for the Emory River under disposal Option

were below drinking water and aquatic life standards for all COC except ammonia Worstcase

NH concentrations of 058 and 047 mgL estimated for the nobuffer and buffer designs pose

no threat to human health but could exceed the criteria continuous concentration CCC under

ii



coincident conditions of extreme pH temperature and low flow in the Emoiy River Historical

data suggest the joint probability of such an occurrence would be less than 03 The potential

risk associated with ammonia under Option can be addressed by future monitoring Periodic

sampling of ash ammonia content and groundwater downgradient of the facility would be

performed to assure ammonia levels remain within the limits assumed in this evaluation

There is no evidence of Holoceneage faulting within the required 200fl facility exclusion zone

In addition there are no indications of karstiflcation or other geologic features which might

adversely affect facility containment

No streams springs or lakes are located within 200 ft of the site and facility would lie
entirely

above the projected 100year flood stage of the Emoiy and Clinch Rivers



WTRODUCTLON

11 Background

The proposed coalcombustion byproduct CCB facility at TVAs Kingston Fossil Plant KIF
is located on the west bank of the Emory River mile to 25 in Roane County Tennessee

Figure 11 The disposal site encompasses approximately 244 acres and is located within the

existing Ash Disposal Area Land surface across the disposal site ranges from elevation 760 to

805 ft above mean seal level and is entirely above the 100year flood stage of elevation 748 ft

The facility Part Permit Application submitted to TDEC on June 10 2004 considers two

options for future CCB disposal at KIF The first option referred to in this report as Option

proposes codisposal of coal ash and flue gas desulfurization FOD derived gypsum If

approved total of 124 million cubic yards CY of fly ash and bottom ash and 720 million CY

of gypsum would be deposited in the area between 2004 and 2029 Under Option the facility

would receive only coal ash total of 214 million CY of fly ash and bottom ash would be

deposited in the facility between 2004 and 2048

12 Purpose and Scope

The objective of this report is to evaluate the suitability of the proposed CCB disposal facility in

terms of the hydrogeologic features of the site and compliance with the design standards of

TDEC Rule 120017 The p6tential effects of the facility on local groundwater and surface

water resources are addressed for both the operational and postclosure periods The focus is on

stream water quality effects since shallow groundwater originating on or flowing beneath the site

ultimately discharges to streams without traversing offsite property Numerical models were used

to estimate leachate generation rates from each disposal area Leachate seepage estimates were used

along with CCB leachate chemical compositions in predthting worstcase instream concentrations

of selected constituents under low stream flow conditions Separate evaluations were performed for

Options and Additionally comparisons of water quality impacts for facility designs with and

without constructed 3ft geologic buffer are provided for each disposal option Hydrogeologic

data used to support the analysis were derived from recent geotechnical investigations at the site

conducted by MACTEC Engineering and Consulting Inc 2004 and from several previous site

investigations described in Section 13 survey of private water wells and public water

supplies within two miles of the site was conducted to establish local water use
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Results of recent geotecimical investigations supporting disposal facility design and the

hydrogeological evaluation are reported in MACTEC Engineering and Consulting Inc 2004

Investigations included 12 lmicalborings Bi through 12 drilled to reffisal at locations

in and around the proposed site to characterize overburden stratigraphy and to acquire samples

for laboratory testing Figure ii Sample collection and standard penetration resistance testing

were performed at 5ft intervals Appendix contains lithologic logs for these borings and

description of soil sampling methods Laboratory hydraulic conductivity tests were performed

on two remolded ash samples collected from the existing Ash Dredge Cell Area Three

additional auger borings were completed at existing ash deposits for insitu hydraulic

conductivity testing designated iA and B2A Three piezometers were installed

adjacent to borings Bi through B3 for periodic water level monitoring These piezometers are

located on the northwestfacing slope of Ash Dredge Cell Cone penetrometer soundings were

performed at ii locations within the proposed disposal site to supplement boring data Complete

descriptions of sampling and testing procedures used in these investigations are presented in

MACTEC 2004

13 Previous Investigations

The hydrogeologic data used in the present evaluation are partially based on three previous

investigations at the KIF site The first was an EPAsponsored study by Milligan and Ruane 1980

to examine the effects of coal ash leachate on groundwater quality This study was initiated in 1976

with core sampling and monitoring well construction at eight sites Ji through J8 Figure ii
Note that the well prefix was dropped in later investigations and does not appear on figure well

labels in the present report Soil samples were collected using 2inch diameter splitspoon

sampler through 12inch outer diameter hollowstem auger Fourteen fourinch diameter PVC

wells screened over the lower 15 ft were installed through the auger following core sampling

Wells were installed either singly or in staged multiplewell clusters Lithologic logs for these wells

are presented in Appendix In addition laboratory permeameter measurements of the horizontal

and vertical components of hydraulic conductivity were performed on selected core samples Soil

colunm studies were also performed to examine the potential for geochemical attenuation of ash

related contaminants particularly trace metals

Velasco and Bohac 1991 performed sitewide assessment of groundwater conditions at the KIF

reservation Singlewell or multiplewell clusters were installed at eight additional sites sites

through i6 in 1988 as part
of the investigation Wells were constructed with 2inch PVC casing

and were screened over the lower 10 ft Lithologic logs for these wells are included in Appendix

along with description of sampling methods Well construction diagrams are presented in

Appendix These wells and those installed in 1976 were sampled six times between 1988 and



1990 to examine spatial and temporal trends in groundwater quality at the plant site Constantrate

injection tests were performed at eight wells to determine bulk hydraulic conductivities of the

overburden and shallow bedrock materials These data were used in development of groundwater

flow model of the site In addition their investigations included an evaluation of the potential of

geochemical attenuation of ashrelated contaminants Mineralogical analyses were conducted on 20

soil samples collected adjacent to monitoring wells through Figure 11 Xray diffraction

analysis indicated clay minerals predominantly consisted of kaolinite and illite with trace amounts of

other minerals all of which tend to adsorb cations present in groundwater Iron oxides were

detected at contents of 033 to 060 and are also known to adsorb several metals eg arsenic

chromium and zinc Soil cation exchange capacities ranging from 66 to 34 meqlOO were

reported Application of the geochemical speciation model using site soils data and

representative chemical data for ash leachate indicated significant adsorption of arsenic lead and

zinc Attenuation of barium chromium and iron were predicted to occur by precipitation reactions

and Bohac 1991

Singleton Laboratories 1994 performed drilling and sampling investigations in the Ash Dredge

Cell area at 10 locations SS1 through SS10 Twoinch splitspoon and threeinch Shelby tube

samples were collected for laboratory geotechnical testing Topofrock and groundwater level

elevations were established at each site Boring logs are included in Appendix

hydrogeologic evaluation was prepared by Boggs et al 1995 for closure of the existing Ash

Disposal Area on which the proposed CCB facility would be developed The evaluation focused

on the longterm impacts of the Ash Disposal Area on local groundwater and surface water

resources following facility closure The study was initiated with an examination of local

hydrogeologic conditions groundwater quality and groundwater use in the site vicinity

Rydrogeologic and water quality data were derived from previous groundwater investigations at the

plant site Local groundwater use was established by survey of residents within twomile radius

of the disposal site water budget simulation of the closed facility was performed to quantify ash

leachate production rates during 30year postclosure period The ultimate impact of the closed

facility was evaluated using the predicted leachate discharge in conjunction with leachate chemical

characteristics and groundwater flow patterns in the site vicinity



HYDROGEOLOGIC CONDITIONS

21 Geology and Soils

Kingston Fossil Plant resides within the Valley and Ridge physiographic province region

characterized by narrow subparallel ridges and valleys trending northeastsouthwest The

controlling structural feature of the region is series of northeaststriking thrust faults which have

forced older rocks from the southeast over younger units Bedrock units of the Rome Formation

lower Cambrian age the Conasauga Group middle to upper Cambrian and the Knox Group

upper Cambrian to Ordovician subcrop beneath the site in northeasttrending bands

Figure 21 These units generally dip to the southeast at angles averaging 45 to 50 degrees

Benziger and Kellberg 1951 The band of Rome on the northwest side of the site along with

the overlying Conasauga and Knox formations represent thrust fault block which has been

forced over the Knox outcrop to the northwest The two major faults associated with this thrust

block shown on Figure 21 constitute the two closest faults to the proposed disposal site Both

faults are located in excess of 1000 ft from the proposed disposal area placing them outside of

the 200ft exclusion zone required by Rule 12001704lu Foundation exploration in the

plant powerhouse area indicated bedrock jointing but no evidence of
faulting Benziger and

Kellberg 1951 Drilling of the overlying Quaternary age alluvium there and elsewhere on the

reservation has showed no evidence of faulting in these sediments

The site lies within the Eastern Tennessee seismic zone ETSZ 3001cm long northeast

trending seismic feature running through the lower midAtlantic and southeastern United States

Powell et al 1994 With the exception of the New Madrid seismic zone the rate of

earthquake activity in the ETSZ has been the highest of any area east of the Rdcky Mountains

However the mean focal depth of recorded earthquakes within the ETSZ is 15 kin placing

earthquakes in crystalline basement rocks and not in the overlying sedimentary rocks Thrust

faulting in the region was associated with the Applachian Orogeny which ended in late Permian

time ie at least 250 million years ago Further movement along these faults is improbable

The areas specifically proposed for ifiture CCB disposal are underlain by the Lower Conasauga

Group with the exception of narrow band along the northwestern side of the proposed site which

is underlain by the Rome formation Figure 21 The Nolichucky Maryville Rogersville

Rutledge and Pumpkin Valley formations make up the Lower Conasauga Group whereas the

Maynardville formation is associated with the Upper Conasauga Total aggregate thickness of these

units is unknown but estimated to be approximately 1500 ft Harris and Foxx 1982 These units



Figure

Site

Geologic

Map



predominantly consist of shale with interbedded siltstone limestone and conglomerate and are

locally of low waterproducing capacity Extensive rock coring of the Conasauga in the plant

powerhouse area indicates that limestone accounts for only about 20 of the total cored material

and is present in relatively thin beds ranging from an inch to several feet in thickness Benziger and

Kellberg 1951 This accounts for the absence of local evidence of karstification in areas underlain

of the Lower Conasauga The Rome formation which lies beneath the northwestern edge of the

proposed disposal area consists of interbedded shale sandstone and siltstone

The elevation of the top of rock directly beneath the proposed disposal area is
relatively uniform

ranging from approximately 700 to 715 ft and averaging about 705 ft Figure 22 Outside this area

the bedrock surface rises steeply to the west and southwest The lower bedrock terrace

corresponding to the disposal area apparently represents an erosion surface associated with the

ancestral Emory River The upper few feet of bedrock generally consists of weathered fissile shale

with occasional limestone fragments

mantle of predominantly alluvial soils Quaternary age generally lies above bedrock in the ash

pond area as indicated in the hydrogeologic profiles presented on Figures 23 and 24 and the soil

isopachous map of Figure 25 Soil thickness is highly variable ranging from about ft along

portion of the northern perimeter of the site to maximum of 65 ft on the western boundary The

ailuvial
deposits are unconsolidated and heterogeneous mixtures of clay silt sand and gravel that

typically grade coarser with depth Laboratory testing of recently collected alluvial soil samples

from the site typicaliy fall into the CL and SM classifications MACTEC 2004 thin

discontinuous layer of residuum composed of clay and silt with weathered shale fragments is

present directly above bedrock

The ash and ashsoil fill present above the lQlresisoils range up to 83 ft in thickness Ash

deposits consist almost entirely of fly ash with bottom ash comprising less than 10 of the ash fill

Particle size analysis indicates the existing ash is generally composed of silt and sand size particles

with lesser amounts of clay and gravel size material MACTEC 2004 Ash pond dikes are

constructed of mixtures of fly ash bottom ash and silty clay soil The
phreatic surface generally lies

within the ash deposits
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Appendix provides compilation of grainsize data for unconsolidated soil and ash samples

associated with several previous investigations Atterberg limits and natural moisture content data

are included where available along with
description of laboratory testing procedures

While the number and density of soil borings and rock coreholes in some areas may be below the

minimum requirements of the Division of Solid Waste Managements DSWMs Hydrogeologic

Guidance Document we believe the available data are sufficient to characterize subsurface

conditions at the proposed CCB disposal site total of 30 soil borings have been completed within

and immediately around the footprint of the proposed site in the unconsolidated ash and underlying

alluvial deposits Drilling has been limited by necessity to locations along perimeter dikes

bounding the
existing

ash pond stilling pond and dredge cells Characterization of the

unconsolidated overburden should be adequate because coal ash which comprises the upper 20 to

80 ft of overburden and represents the natural geologic buffer exhibits highdegree of

homogeneity requiring fewer boringssamples for adequate characterization In addition available

information indicates the thickness of the underlying alluvium and topofrock surface eleyation to

be relatively uniform reducing the need for further exploratory drilling Only two coreholes ie
13B and 16B have penetrated the underlying bedrock to depths ranging from to 17 ft However

three additional coring sites 9B l2B and 15B are located within about 1000 ft of the proposed

disposal site and extensive coring data are available from foundation studies in the plant

powerhouse situated approximately 05 mile to the southwest

22 Groundwater Occurrence

The first occurrence of groundwater below the proposed CCB disposal areas is generally within

the existing ash fill Under present conditions groundwater is derived from infiltration of

precipitation seepage from various ashrelated impoundments and from lateral inflow along the

western boundary of the reservation Groundwater movement as inferred from potentiometric

maps developed from waterlevel measurements in shallow monitoring wells primarily located

outside of existing ash disposal areas is generally eastward from Pine Ridge toward Swan Pond

Creek embayment the Emory River and the plant intake channel Figure 26 However

continuous recharge by ash sluice water in the active ash pond and dredge cells produces local

mounding of the water table that is
largely undetected by peripheral monitoring wells Accounting

for the measured water surface levels in Ash Dredge Cell the ash pond and stilling pond results in

the alternative potentiometric surface shown on Figure 27 This figure indicates radial movement

of groundwater away from the surface impoundments including movement from Cell toward Pine

Ridge Groundwater movement from the dredge cells toward Pine Ridge converges with

groundwater flowing down slope Groundwater entering the region of convergence either

discharges into the ephemeral drainage feature paralleling Swan Pond Road on the northwest side

12
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or flows around the dredge cells to the northeast or southwest Since the drainage paralleling Swan

Pond Road lies on the KIF reservation offsite movement of groundwater appears unlikely In

general all groundwater originating on or flowing beneath the proposed disposal site ultimately

discharges to the reservoir without traversing private property

Longterm hydrographs for 10 monitoring wells surrounding the disposal site are presented on

Figures 28a and 28b Groundwater level data used in these figures are tabulated in

Appendix Natural seasonality in groundwater level trends is not discemable due in part to the

infrequency of the measurements ie only four or fewer observations were made per year

However the close proximity of most monitoring wells to the active ash pond dredge cells andor

the reservoir suggests that these surface water features may largely control local groundwater levels

For example the upward water level trends observed over the past to years in wells 6A and

13B both of which are situated near ash disposal areas but away from the stabilizing influence of the

reservoir can be attributed to increasing impoundment heads in the existing Ash Pond and Ash

Dredge Cells 13

Shortterm hydrographs for piezometers Bl through B3 are given on Figure 29 with data

tabulated in Appendix These piezometers were installed along the nprthwestern slope of Ash

Dredge Cell in April 2004 and were monitored frequently over threemonth period The

relatively high potentiometric heads observed at these wells compared to neighboring wells eg
6A reflect mounding of the water table in the Ash Dredge Cell area created by sluice water

recharge Overall differences in the potentiometric head elevations in the three wells ie highest at

B3 and lowest at Bl can be attributed to differences in topographic position of piezometers on the

dredge cell slope Decreasing water levels were observed for all piezometers over the period

probably due to pumping from recently installed toe drain on the northwest side of Cell and

perhaps to limited rainfall during the period Appendix

Determination of the seasonal high water table for the proposed disposal site is problematic due to

the artificial influence of multiple surface water impoundments on local groundwater levels As

noted earlier shallow groundwater levels observed in local monitoring wells are largely controlled

by reservoir stage and by recharge from adjacent impoundments Consequently natural variability

of groundwater levels produced by seasonal differences in precipitation and evaporation is generally

not discemable in temporal groundwater level records Nevertheless Figure 210 provides an

estimate of the seasonal high water table based on the maximum water level observed in each

monitoring well during the period of record see Appendix There is little noticeable difference

between overall groundwater levels and gradients indicated for the seasonal high water table

configuration compared to that shown for the recent water table snapshot presented on Figure 27

15



762

750

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

755

715

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

755

720

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Figure 28a LongTerm Groundwater Hydrographs for Selected Monitoring Wells

16



746

744

742

740

738

736

734

QQ

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

764

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

770

768

766

764

762

760

758

756

754

752

750

748

746

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Figure LongTerm Groundwater Hydrographs for Selected Monitoring Wells

17



784 782 780 778 776

00

774 772 770

040120040411200404212004050120040511200405212004053120040610200406202004

Figure

29

ShortTermGroundwaterHydrographs

for

Piezometers

Bi

B3



Figure

Estimated

Seasonal

High

Water

Table

Map

iA



23 Hydraulic Properties

summary of field and laboratory measurements of hydraulic conductivity for ash alluvial soils

and shallow bedrock derived from previous site investigations is presented in Table 21 References

for the laboratory or field methods are also given in the table Vertical hydraulic conductivities Ky
for nine fly ash samples range from Q6h Q5h and exhibit median value of 0x1
cms The two field measurements of fly ash horizontal conductivity generally fall within the

range of data reported for Laboratoryderived Kh and data for alluvial claysilt samples show

lift le difference and average about 5x1 Q7 Field measures of Kh for this unit are about an order

of magnitude higher averaging approximately Q6h The difference reflects the larger

measurement scale associated with field tests as well as the tendency for higher values in the

horizontal direction Field testing performed in three wells completed in the upper Conasauga shale

yielded Kh values averaging Q5h

The natural geologic buffer material below the proposed CCB disposal area would largely consist

of fly ash see hydrogeologic sections on Figures 23 and 24 As indicated in Table 21 hydraulic

conductivity measurements of fly ash are limited to laboratory analysis of seven samples and two

Boutwell field tests Although the number of hydraulic conductivity measurements is below the

recommended requirements of the DSWM Hydrogeologic Guidance Document these data are

considered sufficient in view of the highdegree of homogeneity of fly ash

The hydraulic conductivity data presented in Table 21 do not include data for remolded samples of

landfill cap and geologic buffer materials The source of the cap and buffer materials has not been

identified Prior to construction of either the cap or buffer TVA will solicit bids for capbuffer

materials having specified geotechnical properties These specifications will include requirement

that the capbuffer materials are compacted in accordance with ASTM D698 or D1557 and that

hydraulic conductivity be measured according to ASTM D5084 Hydraulic conductivities equal to

or less than 06 cms at design compaction will be required of buffer materials

Clay cap material will require hydraulic conductivities equal to or less than Test results

will be presented to the State for approval prior to construction of the cap or buffer
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Table

Summary

of

Site

Hydraulic

Conductivity

Data

Media

Location

Kh

ls

ls

Test

Method

Reference

Fly

Ash

Fly

Ash

Fly

Ash

Fly

Ash

Fly

Ash

Fly

Ash

Fly

Ash

Fly

Ash

Fly

Ash

Ash

Dredge

Cell

Ash

Dredge

Cell

Bi B2 B2A

BlA

lB

i4E05

83E05 34E05
36E06 l67E05

l87E05
2OE05 21E05 22E05

ASTM

D5084

ASTM

D5084

ASTM ASTM ASTM

D5084

ASTM

D5084

ASTM

D243468

ASTM

D243468

ASTM

D243468

Law Law

1995

Mactee

2004

Mactee

2004

Mactee

2004

Mactee

2004

EPRI

1993

EPRI

1993

EPRI

1993

Bottom

Ash

93E03

ASTM

D5084

Law

1995

Alluvial

ClaySilt

Alluvial

ClaySilt

Alluvial

ClaySilt

Alluvial

ClaySilt

Alluvial

ClaySilt

Alluvial

ClaySilt

Alluvial

ClaySilt

Alluvial

ClaySilt

Well Well Well Well Well

Well

4B

Well

Well

66E08 28E07 25E06 06 OE
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note note note note note note note note

Milligan
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1980

Milligan

Ruane

1980

Milligan

Ruane

1980

Milligan

Ruane

1980

VelascoBohac

1991

VelaseoBohae

1991

VelaseoBohae

1991

VelaseoBohae

1991

Conasauga

Shale

Conasauga

Shale

Conasauga

Shale

Well

9B

Well

l3B

Well

61E06 21E05 OE

note note note

VelaseoBohae

1991

VelaseoBohae
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VelaseoBohae

1991

Notes

Laboratoryconstanthead

test

of

undisturbed

sample

in

triaxial

cell

exact

method

unknown

Field

constantrate

pumping

test

in

single

well



24 Precipitation

In the absence of longterm precipitation records for the KIF site precipitation data were obtained

for the National Oceanic and Atmospheric Administration NOAA station in Oak Ridge

Tennessee located some 20 miles northwest of the site continuous 20year period 196887 of

daily precipitation data was selected Annual precipitation for the period ranged from 388 to

763 inches and averaged approximately 529 inches

LOCAL GROUNDWATER USE

survey of local groundwater use within an approximate twomile radius of the center of the ash

pond area was conducted in March 1995 Boggs et al 1995 The survey included interviews with

local residents and utility district managers Water well records maintained by the State of

Tennessee were also examined for wells within the survey region This survey identified total of

22 residential wells listing of these wells and their coordinate locations is given in Table 31

Note that wells were numbered through 23 with no well 15 One spring Spring was identified

which provides untreated water for 10 to 12 residences along Swan Pond Road and for several

residents of the Kingston Heights subdivision The spring emanates from aquifers of the Knox

Group This spring appeared to be the only spring in the survey region used for water supply Other

residents within the survey region were served by one of the four local water utilities listed in

Table 31 These utilities provide treated water from intakes on Watts Bar Lake or the Emory River

This area was resurveyed in May 2004 to determine whether changes in local water use had

occurred The survey relied on interviews with local utility district managers driveby inspection

to identify new residences and examination of current State well records Six new residential wells

identified ie wells 24 through 29 Figure 31 located east of the proposed disposal area on the

opposite side of the Emory River There was no change in public water supplies in the site vicinity

22
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Table OffSite Wells Springs and Public Water Supplies

Location

ifier Location Description

Longitude

dgmnsc
est

Latitude

dgmnsc
est

Inside

mile

radius

Outside

mile

radius Comment

Well Swan Pond Rd south of Hwy 70 355335 8432055

Well Swan Pond Rd south of Hwy 70 355334 843209W

Well Swan Pond Rd south of Hwy 70 355333 8432105

1Q North of Hwy 70 South of 140 3553415 843214W

WellS Swan Pond Rd north of Hwy 70 3553445 8432095W

Well Swan Pond Rd north of Hwy 70 55345 843206

Well Swan Pond Circle north of Swan Pond Rd 355518 843 1045

Well Swan Pond Rd north of Hwy 70 55406 843131

Well Swan Pond Rdnorth of Hwy 70 3554 07N 843137W

Well 10 Swan Pond Rd north of Hwy 70 3554005 843141

Well 11 SwanPondRdnorthofHwy70 3553585N 843146W

Well 12 Swan Pond Rdnorth of Hwy 70 3554005 8431505W

Well 13 Swan Pond Rd north of Hwy 70 355352 843147W

Well 14 Swan Pond Rd north of Hwy 70 355355 8431SOW

Well 16 Swan Pond Rd north of Hwy 70 355353 843 153

Well 17 Swan Pond Rd north of Hwy 70 355355 843156W

l8 355352N 8431585W
Well 19 Swan Pond Rd north of Hwy 70 355356 843200

Well 20 Swan Pond Rd west of Swan Pond circle 3555065 843109

Well 21 Swan Pond Rd north of Hwy 70 355411 8431315W
Well 22 Swan Pond Rd north of Hwy 70 355405 843105W

Well 23 Hassler Mill Rd west of Swan Pond Rd 55443 843154

Well 24 Sugar Grove Valley Road 355434N 842819W

Well 25 Grove Valley Road 355420N 842859W

Well 26 Sugar Grove Valley Road 355403N 842845W

Well 27 Sugar Grove Valley Road 355404N 842844W

Well 28 Sugar Grove Valley Road 355453N 842856W

Well 29 Sugar Grove Valley Road ON 842849W

Spring Near intersection of Swan Pond Rd and

Frost Hollow Rd used for portion of

municipal supply by City of Kingston

355507 843154W

City of

Kingston

Intake off Hwy 58 south of Kingston on

Watts Bar Lake

na utside 2mile

radius

Swan Pond Purchase water from City of Harriman na na 2mile

radius

Midtown

Utilities

Purchase water from City of Rockwood na na utside 2mile

radius

Town of

Harriman

Intake on Emory River Near Mile 13 na na utside 2mile

radius

City of

Rockwood

Intake on Wafts Bar Lake near Post Oak

Creek

na na utside 2mile

radius
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EVALUATION OF POTENTIAL WATER QUALiTY IMPACTS

The potential impacts of proposed future coalcombustion byproduct CCB disposal on local

groundwater and surface water resources are examined in this section The focus of the evaluation is

on the potential effect of disposal activities on stream water quality since all shallow groundwater

originating on or flowing beneath the site ultimately discharges to streams without traversing

private property Separate evaluations are performed for future codisposal of ash and gypsum

Option and disposal
of ash only Option Comparisons of water quality impacts for facility

designs with and without constructed 3fl geologic buffer are provided for each disposal option

41 Contaminants of Concern

Representative chemical data for fly ash and fluegas desulfurization FGDderived gypsum

leachate are presented in Table 41 The gypsum data represent average constituent concentrations

for five leachate samples collected from the gypsum pond and slurry tank at Cumberland Fossil

Plant CUF Appendix Fly ash data were obtained from single leachate sample collected from

WP2 located in the KIF active ash pond on June 2004

Bight contaminants of concern COC were selected for evaluation including ammonia arsenic

cadmium copper mercury nickel selenium zinc These constituents exhibit mean

concentrations that are significantly above primary drinking water MCL eg As Cd Hg Ni and

Se or have potential aquatic toxicity eg Cd Cu Ni and Zn Ash produced after May 2004 may

contain maximum of 226 kg ammonia as result of the recently installed NOx reduction

system Ammonia forms residue on ash particle surfaces which is expected to highly soluble

Residual ammonia dissolved by either sluice water or infiltrating precipitation would likely
be in the

form of the ammonium ion NIEL Interstitial water remaining in sluiced ash after mixing of

ammoniatedash with sluice water is estimated to contain 264 mgL NH TVA 2002 The

same ammonia content is conservatively assumed to apply to dry dipped ash ie ash dredged

from the ash pond and hauled by truck to the disposal site Incident precipitation infiltrating

through dry stacked fly ash would form leachatecontaining ammonia as well as other ashrelated

constituents The N1 concentration of the dry ash leachate is estimated to be approximately 733

ih assuming complete leaching of ammonia from unit volume of ash by one pore volume of

infiltrating water On entering the groundwater system beneath the disposal area ammonia may be

transformed by biological nitrification to nitrate andor nitrite
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Table Fly Ash and Gypsum Leachate Data

Units MCL CCC
KIF Ash

Q1S
CLTh GypsumQ2S

Aluminum 200 150 50 2800

Antimony 93

Arsenic 50 750 10

Barium 2000 40 775

Beryllium 10

Boron 730 425000

Cadmium 025 119

Chloride 250 79 13000

Chromium 100 100 23

Cobalt 95

Copper 1300 10 55

Fluoride 057 131

hon 300 16000 2050

Lead 15 25 10

Magnesium 11 5350

Manganese 50 580 14900

Mercury 077 01 34

Nickel 100 52 1065

Selenium 50 1370

Silver 100 32 10 52

Sodium mgfL 57 195

TDS 180 deg 500 400 68000

Strontium 460 45000

Sulfate 250 130 30200

Thallium

Vanadium 10 10
Zinc 5000 120 10 7150

Data for filtered water sample from welipoint WP21 completed in Ash Pond

concentrations for gypsum leachate samples given in Appendix
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Methods

421 Leachate Seepage Estimation

The potential impacts associated with each of the proposed CCB disposal areas during the period of

active disposal operations were assessed individually since these facilities generally involve different

wastes spatially distinct areas and will operate over different timeframes The HELP landfill

hydrologic water budget model Schroeder et al 1989 and 1994 was used to estimate CCB leachate

seepage rates from landfilltype facilities not involving waste impoundments eg dry ash stacks

inactive ash dredge cells and inactive gypsum rimditch disposal operations Typically individual

landfills were divided for purposes of BELP simulations into subregions based on waste thickness

surface cover and surface slope For example Figure 41 shows the subregion and
stratigraphic

profile associated with the proposed Phase addition of sluiced ash to existing Ash Dredge

Cells 13 Subsequent stages of Phase development of Cells 13 eg capping with dipped ash and

final closure involved additional modeling steps Subregion and profile diagrams for these models

are given on Figures F2 and F3 of Appendix

Seepage estimates for CCB impoundment facilities eg active ash dredge cells and gypsum

sedimentation ponds were performed by modeling typical section through the disposal area using

the USGS MODFLOW2000 groundwater flow model Harbaugh et al 2000 in conjunction with

the Visual MODFLOW modeling interface Waterloo Hydrogeologic Inc 2004 The average

steadystate seepage rate from the base of the facility along the section was then integrated over the

ul area of the facility to estimate total leachate seepage

The various CCB disposal areas associated with Option involved modeling of 25 separate landfill

and impoundment subregions Diagrams similar to Figure 41 describing the individual facility

models for Option are provided in Appendix Likewise Appendix contains diagrams of

facility subregions associated with Option Note that proposed Phase disposal facilities are the

same for both Options and

HELP Simulations Hydraulic properties used in the HELP simulations are presented in Table 42

Fly ash data represent average characteristics derived from laboratory testing of three Kingston fly

ash samples Young et al 1993 The bottom ash hydraulic conductivity given in Table 42 isbased

on test results for KIF bottom ash sample reported by MACTEC 2004 All other bottom ash

parameters are based on lab testing of sample of CUF bottom ash Stephens 1991 Since no

gypsum has yet been produced at KIF average properties for two gypsum samples from Shawnee

Fossil Plant SHF were used DB Stephens 1991 The values for top soil were those presented

by Schroeder et al for soil loam The field capacity wilting point and porosity for the clay

cap and clay buffer were those given by Schroeder et al for soil liner
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Table 42 Hydraulic Properties Applied in HELP Simulations

Media Type

Total

Porosity

Field

Q1S
Wilting

Initial Volumetric

Moisture Content

Hydraulic

Conductivity

ls
Top Soil 046 023 012 023 37 10

Clay Cap 043 037 028 037 10 Q7

FlyAsh 047 040 012 022032 20x Q5

Gypsum 068 054 028 050 51 Q5

Bottom Ash 053 015 006 010 93 Q3

Geologic Buffer 043 037 028 037 10

content at pressure
head of 033 bar

content at pressure head Sh bars

The design maximum hydraulic conductivity of the clay cap is while that of the clay buffer

is 06 cms Initial volumetric moisture contents for the top soil blay buffer and clay cap were

arbitrarily set at field capacity for all simulations involving these materials The design moisture

content of drystacked fly ash at the time of emplacement will be 022 whereas an initial moisture

content of 026 was applied to existing fly ash Initial moisture contents for gypsum and bottom ash

were estimated from in situ data measured at SHF and CUF

Soil Conservation Service curve numbers used by HELP to estimate surface runoff were

determined on the basis of vegetative cover and soil texture relationships provided by Schroeder et

al 1994 Figure 39 CN values of 90 were used for bare fly ash and gypsum surfaces

Temporary cover consisting of top soil and fair grass cover was assigned CN of 80 and leaf

area index Jh of 22 Final cover applied at facility closure and consisting of top soil with good

grass cover was assigned CN of 80 and an LAT of 33
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Evaporation parameters required by HELP include the evaporation coefficient and the evaporation

depth Foust and Young 1993 demonstrated by laboratory experiments and numerical simulations

using fly ash from TVAs Kingston and Colbert Plants that the evaporation depth can approach

several feet For HELP simulations involving bare fly ash surfaces conservative evaporation

depth of 30 inches was used The measured evaporation coefficient of 146 lda KIF fly

ash reported by Foust and Young 1993 was used for bare fly ash surfaces For bare gypsum

surfaces an evaporation depth of 18 inches was assumed in conjunction with an evaporation

coefficient of Q5h from 15month field lysimeter study involving SHF gypsum

Boggs et al 1990 All cases involving top soil cover assumed 12inch evaporation depths and an

evaporation coefficient of 51 Q5h accordance with guidance provided by Schroeder et al

1994

Meteorological data was compiled from NOAA station located in Oak Ridge Tennessee This

station was selected because of its close proximity to KF and because high quality data was

available for continuous 20year period The data include daily rainfalls and mean daily

temperatures from 1968 to 1987 In order to provide 30 years of lQltemp data for the

water budget simulation data for years 196877 were added to the end of the 196887 record Daily

solar radiation values were generated using HELP subroutine that incorporates several factors

including latitude and daily rainfall

MODFLOW Simulations Steadystate leachate seepage from the gypsum and ash ponds were

obtained from twodimensional profile models oriented normal to the river as shown in the example

on Figure 42 The figure depicts the fmite differehce model grid subsurface hydrogeologic units

and constructed waste layers associated with the initial Phase gypsumash impoundments The

upper model shown in Figure 42 represents an impoundment design without geologic clay

buffer while the lower model represents an impoundment which incorporates geologic buffer In

this example constanthead boundary conditions of 765 ft and 740 ft are applied at the left and right

model boundaries respectively to represent the approximate preimpoundment ambient hydraulic

gradient toward the river The lower boundary represents approximate top of bedrock elevation and

is assigned zero flux Constant heads of 784 ft are assigned to model cells representing the upper

surface of the impoundment to represent an assumed water depth Perimeter drains indicated in

the bottom ash drainage layers were assigned fixed heads equal to the average elevation of the layer

Stratigraphic units including the existing fly ash alluvial clay and alluvial sand were assigned

uniform average thicknesses based on available boring data Table 43 provides the media hydraulic

properties assigned to the models In order to estimate the total steady rate of seepage through the

base of the entire impoundment the computed average flux rate across the lower side of the lowest

drainage blanket for the 2D model was multiplied by the total surface area of the impoundment
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Table 43 Hydraulic Properties Applied in MODFLOW Simulations

Media Type Thickness ft

Vertical Hydraulic

Conductivity ls
Horizontal Hydraulic

Conductivity ls
New Fly Ash varies 2Ox l0 1Ox io

New Gypsum varies 51 5S 51 10

Bottom Ash 2Oa 301 93 10 102

Geologic Clay Buffer 30 10 106 10 Q5

Existing Fly Ash 300 2Ox i0 1Ox

Alluvial Clay 200 40 7S 90 106

Alluvial Sand 100 10 Q4 10 Q3

aThickness of bottom ash drainage layer above fly ash base

bThiclmess of bottom ash drainage layer above geologic clay buffer

422 Stream Loading Estimation

Depending on theft location and mode of disposal ie either landfill or impoundment leachate

seepage from the CCB disposal areas will be transported by shallow groundwater to SPC

embayment Emory River or the plant intake channel Groundwater flo patterns based on water

levels measured in shallow monitoring wells shown on Figure 26 indicate that in the absence of

sluicing to Ash Dredge Cells 13 leachate emerging from the base of Cells and most of Cell

would be
transported by ambient groundwater flow to SPC Leachate seepage from Phase Lateral

Expansion Area and from the Phase and Areas would ultimately discharge in the Emory River or

the intake channel The presence of impoundment disposal facilities during different phases of

disposal operations would to some extent alter groundwater flow patterns and ultimate leachate

discharge points For example incorporating the potentiometric heads associated with active Cell

ash pond and stilling pond Figure 27 indicates leachate seepage to SPC would be limited to

Cell while leachate from the remaining cells would discharge to the river and intake channel For

conservatism all leachate seepage produced from Ash Dredge Cells 13 is assumed to ultimately

discharge to SPC whereas leachate from all other areas discharges to the Emory River

In estimating worstcase instream COC concentrations no credit was taken for mixing and dilution

of leachate by ambient groundwater during transport or for geochemical attenuation The mean

leachate seepage rate estimated using BELP or MODFLOW for each facility during the active

disposal period along with the initial COC concentrations given in Table 41 were used to compute

the mass loading in kgday to the stream for each COC To estimate COC concentrations in the

stream complete mixing of predicted mass loadings with the appropriate low stream flow was

assumed The 7QlO stream flow was applied to instream concentration estimates for ammonia
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whereas the 1Q10 was used for other COG constituents in accordance with TDEG guidance Note

that estimates of the maximum COG instream concentrations for the Emory River account for the

cumulative contributions of COG mass loadings from multiple GCB disposal areas and from

tributary SPC On the other hand the existing Ash Dredge Cells 13 represent the only area

contributing COG mass to SPG In this case the maximum concentrations for SPG were estimated

using the highest stream load predicted for any fliture operational phase at Cells 13 including the

postclosure phase

Because no historical stream flow data are available for SPG 1Q10 and 7QlO low flows were

estimated on the basis of continuous flow data 193570 for Whites Greek near Sharps Chapel

Tennessee Whites Creek watershed above the gauging station is approximately 27 Q2 is

closest in size of any of the gauged streams in the region to the 41 Q2 area of SPG The

1Q10 and 7Q10 for Whites Greek are reported to be 02 16 and 0240 cfsm cubic feet per second per

square mile Applying the Whites Greek unit flows to the SPG watershed yields 1Q10 and 7Q10

estimates of 089 and 096 cfs

Emory River 1Q10 and 7QlO flows of 040 and 068 cfs are reported for the USGS gauging station

at Oakdale located approximately 16 miles upstream of KIF Flohr et al 1993 However flow of

the Emory River in the immediate vicinity of KIF is controlled by upstream releases from Melton

Hill Dam and plant intake withdrawals which average approximately 2200 cfs Numerical flow

temperature simulations indicate that under worstcase low flow conditions ie low natural inflow

from the Emory River upstream and no releases from Melton Hill Dam the flow toward the plant

intake from the upstream reach of the Emory adjacent to the ash pond is approximately 84 cfs

personal communication 5602 Ming Shiao of the WA Hydrothermal Team The plant

controlled low flow of 84 cfs was used in stream loading analyses instead of the traditional 1Q10

and 7Q10 flows

Option Future Codisposal of Coal Ash and FGDDerived Gypsum

431 Facility Description

Figure 43 provides the schedule of GGB disposal operations proposed under Option Phase

operations will involve sluiced fly ash disposal in the existing Ash Dredge Cells 13 and in the

Phase Dredge Cell Lateral Expansion Area between 2004 and 2015 Approximately

4034 million GY will be deposited in these areas bringing the grade elevation to approximately

844 ft in Cells 13 and to elevation 810 ft in the Lateral Expansion Area Between 2015 and 2017

approximately 951200 GY of dipped ash will be placed atop Gells 13
raising

the fmal grade to

maximum elevation of 858 ft
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Dredge Cells 13 will be partially closed in 2017 by construction of 1ft thick clay cap having

maximum hydraulic conductivity of 06 cms followed by ft of vegetated top soil The cap will

extend over the entire Cells 13 area with the exception of the southeastfacing side slopes which

will be left uncovered to allow for subsequent contiguous Phase and disposal operations

Maximum surface elevation of the closed facility will be approximately 860 ft

Gypsum byproduct disposal in the Phase area is expected to begin in 2009 when fluegas

scrubbers are scheduled for operation Wet gypsum will be alternately sluiced to rimditch systems

in Ponds and until 2019 when the stack reaches elevation 870 ft At that point gypsum

byproduct will be directed to rimditch systems in the Phase area Stacking of dry fly ash in the

region between the Phase and areas will also begin in 2019 Gypsum disposal in the Phase

area is expected to continue until 2029 when the stack reaches elevation 870 ft Total volumes of

gypsum deposited in the Phase and areas are estimated at approximately 327 million CY and

360 million CY respectively

Dry fly ash stacking will continue above the gypsum stacks until approximately 2029 The total

volume of dry ash deposited in the Phase and areas will be approximately 57 million CY

Closure of the Phase and areas will involve placement of clay cap and vegetated top soil over

the entire area Design of the cap and cover will be the same as that applied to the Phase area

432 Leachate Seepage Results

Average leachate seepage estimates for each of the proposed disposal facilities considered under

Option are presented in Table 44 Detailed seepage data for all disposal facility subregions are

given in Appendix along with infonnation regarding estimation methods

The mean leachate seepage rate during the period 200414 of wet sluicing of ash to Dredge

Cells 13 is estimated at approximately 425000 liters per day Lpd Table 45 This estimate

conservatively assumes active ash sluicing to Cell closest to SPC embayment and exposure of

working surfaces of inactive Cells and to incident precipitation Approximately 37 of the total

seepage is derived from seepage below the assumed impoundment in Cell as estimated with

MODFLOW Appendix Seepage from the remaining area was estimated using the HELP

model The average seepage rate outside of Cell represents approximately 22 of average

precipitation and reflects the relatively high infiltration rates associated with exposed ash surfaces

and the interim topsoil on side slope areas Capping and closure of Dredge Cells 13 in 2018 is

predicted to reduce the average seepage rate by 32 to approximately 287400 Lpd

35



Table

44

Option

Facility

Leachate

Seepage

Estimates

Facility

Start

Date

End

Date

Waste

Mean

Leachate

Seepage

Lpd

Seepage

Difference

Buffer

vs

No

Buffer

Phase

Ash

Dredge

Cells

13

2004

2014

wet

ash

425135

NA

Phase

Ash

Dredge

Cells

13

2015

2016

dipped

ash

243499

NA

Closure

of

Ash

Dredge

Cells

13

2017

2046

mixed

ash

287409

NA

Phase

Dredge

Cell

Lateral

Expansion

Area

2004

2014

wet

ash

56936

NA

Phase

Gypsum

Ponds

AB

NO

BUFFER

Phase

Gypsum

Ponds

AB

BUFFER

2009 2009

2018 2018

gypsum gypsum

62287 41506

33

Phase

Ash

Dredge

Cell

NO

BUFFER

Phase

Ash

Dredge

Cell

BUFFER

2009 2009

2018 2018

wet

ash

wet

ash

21844 17370

20

Phase

Gypsum

Ponds

AB

NO

BUFFER

Phase

Gypsum

Ponds

AB

BUFFER

2019 2019

2028 2028

gypsum gypsum

60733 37798

38

Phase

23

Dry

Ash

Stack

NO

BUFFER

Phase

23

Dry

Ash

Stack

BUFFER

2019 2019

2028 2028

dry

ash

dry

ash

10268
8243

20

Closure

of

Phase

23

Areas

NO

BUFFER

Closure

of

Phase

23

Areas

BUFFER

2029 2029

2058 2058

lgyp ashgypsum

179456
177878



Table

45

Option

PredictedWorstCase

Stream

Loadings

and

InStream

ConcentrationsConstituent

MCL

CCC

Swan

Pond

CreekEmbayment

Emory

River

No

Buffer

Case

Emory

River

Buffer

Case

Maximum

Loading
kgday

Maximum

Concentration

mgL

Maximum

Loading kgday

MaximumConcentration

mgL

Maximum

Loading
kgday

Maximum

Concentration

mgL

AmmoniaNArsenic

Cadmium

Copper

Mercury

Nickel

Selenium

Zinc

101 005 0005

13
0002

01
005

015
000021

00072
000077

00422 00957

424EO1 157E03 425E04
108E02

255E04
l98E02

425E04 889E02

015221 000061
000016 000414 000010

000763
000016 003424

514E01
638E02

955E03 628E04 292E02
172E02 160E01

025018
000001 000005

000000 000014
000008 000078

OE0 632E02

159E03
928E03 504E04

246E02

133E02 129E01

024800
000031 000001 000005 000000 000012 000006 000063

See

Table

46



Leachate seepage rates from the Phase and Gypsum and Ash Disposal Areas were

conservatively estimated for the maximum sedimentation pond surface areas which occur during the

early stage of disposal operations working surface elevation of 780 ft was assumed for the

gypsum and ash disposal areas Net seepage from Phase Gypsum Ponds and is estimated to

be approximately 62300 Lpd for the nobuffer case and 41500 Lpd for the buffer design indicating

33 overall reduction in seepage provided by the clay buffer The Phase Gypsum Disposal Area

showed similar results with the buffer providing 38 reduction in seepage generation

Incorporating artificial clay buffers below the Phase Ash Dredge Cell and the thy ash stack

situated between the Phase and areas decreased seepage by approximately 20 in both cases

Average leachate seepage rates predicted during 30year postclosure simulations of the combined

Phase and areas were approximately 179500 Lpd for the nobuffer design and 177900 Lpd with

clay buffer Table 44 The ft 06
clay cap constructed over the disposal area at closure

would largely control net infiltration through the CCB materials Since the hydraulic conductivity of

the clay cap and buffer would be the same the buffer would provide essentially no ie less than

additional containment of leachate seepage Overall results indicate that while modest seepage

reductions of 20 to 38 could be expected by the addition of clay buffer during active disposal

operations the longterm benefit of buffer would be negligible

433 Predicted COC Concentrations in Swan Pond Creek Embayment

The only disposal area that would contribute COCcontaining leachate to SPC would be Ash Dredge

Cells 13 as discussed in Section 422 Except for ammonia ut ash leachate generated from

this area is expected to be chemically similar to current leachate Therefore future loadings of COC

other than ammonia would not be expected to differ significantly from current loadings to SPC

Estimates of the mass loading of each COC produced by leachate seepage from future disposal

operations are presented in Table H2 Appendix These estimates are subsequently used in

estimating the cumulative COC loadings to SPC and the Emory River shown on Figures 44 and

45 and worstcase instream COC concentrations presented in Table 45 To illustrate the

method of computing the facility mass loadings consider the following example calculation for

ammonia From Table 44 the mean leachate seepage rate during the period 200414 of wet

sluicing to Ash Dredge Cells 13 is 425135 Lpd The volumeweighted average NH
concentration of 100 mgL for leachate generated from Cells 13 shown in Table H2 is based on

4034 million CY of new sluiced ash above elevation 805 ft having pore water NH
concentration of 264 mgL and 6652million CY of existing ash between elevations 760 and 805 ft

having zero NH concentration Applying the weightedaverage pore water 1B
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concentration to the predicted seepage rate yields mass loading of 0424 kgday Since SPC

discharges into the Emoiy River short distance downstream the NH loading to the Emory

River is also 0424 kgday Loadings of other ashrelated COC to SPC were computed using

historical mean groundwater quality data for monitoring wells 4A 4B 5A and SB Appendix

As shown on Figure 26 these wells are situated downgradient of existing ash disposal areas and

provide representative COC concentrations of ash leachate currently entering SPC

The period of wet sluicing of ash to Ash Dredge Cells 13 produces the largest ammonia loading to

SPC of any of the future disposal activities in this area Consequently the worstcase IH
concentration in SPC after full mixing of the predicted maximum loading 0424 kgday with the

7Q10 low flow would be approximately 015 mgL Table 45 While there is no drinking water

MCL for ammonia conversion of ammonia to nitrate or nitrite is possible during groundwater

transport and these constituents have MCLs of 10 mgL and respectively Resulting N0
or N0 concentrations in SPC would be 015 mgL for either constituent and would be below

MCLs Maximum allowable levels of ammonia for protection of aquatic life presented in Table 46

are dependent on stream pH andtemperature Although no historical pH data are available for SPC

embayment three measurements performed on July 21 2004 indicated pH of approximately 80 to

81 The estimated NH level is below the aquatic life CCC for the expected range of stream pH

and temperature conditions Further examination of Table 45 indicates that the predicted

maximum stream loadings for the remaining COC produce instream concentrations meeting

applicable MCL and CCC standards

Table 46 Maximum Allowable Ammonia Concentrations to Protect Aquatic

CMC mg CCC mg NL
Eh p1170 5S pH8O p1185 pH70 p1175 pH8O pH85

15 573 423 236 106

20 415 307 171 077

25 3609 1989 841 320 301 222 124 055

30 218 161 090 040

Assumes Salmonids absent and fish early stages present

bCMC is not temperature dependent

CChronic values do not change with temperature below 146C
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434 Predicted COC Concentrations in Emory River

The summary of maximum COG stream loadings and concentrations for the Emory River presented

in Table 45 account for the cumulative contributions of COG mass loadings from multiple GCB

disposal areas and from SPC The graphs shown on Figures 44 and 45 provide cumulative mass

loading timeseries for each COG based on the
facility operational schedules and loading data

derived from Table H2 These graphs provide general indication of the temporal variation of

stream loadings in response to proposed disposal activities

Figure 44 shows that the cumulative ammonia loading to the Emory River is low for both the buffer

and nobuffer cases until 2019 when disposal of dry ash with its relatively high ammonia content

begins in the region between the Phase and areas The cumulative loads peak at closure 2029

after the maximum quantity of dry ash has been placed between and over the Phase and gypsum

stacks The worstcase 1Bloading estimated for the nobuffer design is 514 kgthy resulting in

an instream concentration of approximately 0250 mgL under lowflow conditions Table 45
The clay buffer design slightly reduces the predicted instream concentration to 0248 Qt These

results suggest negligible environmental advantage to the clay buffer particularly since the in

stream concentration in both cases is below MCL and CCC

Predicted worstcase instream concentrations for the remaining COG are also well below human

health and aquatic life criteria in all cases Differences between the estimated COG concentrations

for the nobuffer and buffer design cases are directly related to predicted seepage differences and are

generally 22 or less As expected constituents strongly
associated with gypsum eg cadmium

mercury nickel selenium and zinc show substantial increases in cumulative load during the

Phase and gypsum disposal periods from 2009 to 2029 Figures 44 and 45 Loadings decrease

substantially in 2029 after closure of the Phase and areas in response to decreased surface

infiltration provided by the lowpermeability clay cap

44 Option Future Disposal of Coal Ash Only

441 Facility Description

Figure 46 provides the schedule of CCB disposal operations proposed for the ashonly disposal

option Phase ash disposal operations would be the same as those described in Section 431

including closure of Ash Dredge Cells 13 in 2018 Sluiced ash disposal in the Phase area is

expected to begin in 2017 Ash would be alternately sluiced to two or three dredge cells until 2029

when the stack reaches elevation 870 ft At that point dry ash disposal operations would begin in

the Phase area
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Dry ash stacking is expected to continue in the Phase and areas until 2048 when the stack attains

maximum elevation of 930 ft Closure of the Phase and areas and the Phase Lateral

Expansion Area would occur in 2048 in the same manner described in Section 431 for Option

442 Leachate Seepage Results

Average leachate seepage estimates for each of the proposed disposal facilities considered under

Option are presented in Table 47 Detailed seepage data for all disposal facility subregions are

given in Table Ji Appendix along with information regarding estimation methods

Leachate seepage estimates for Ash Dredge Cells 13 and the Lateral Expansion Area given in Table

47 are identical to those presented in Table 44 for Option since proposed disposal operations in

these areas would be the same under both options Results indicate that construction of an artificial

clay buffer beneath the Phase and areas would reduce seepage during the active disposal period

by 22 to 28 As with Option 30year postclosure simulations of the combined Phase and

areas indicate essentially no difference between leachate production rates with or without clay

buffer

443 Predicted COC Concentrations in Swan Pond Creek Embayment

Maximum COC stream loadings and concentrations for SPC embayment for Option presented in

Table are identical to those presented for Option Table H2 since future disposal operations

affecting SPC are the same for both disposal options Refer to Section 423 for discussion of

potential water quality impacts to SPC

444 Predicted COC Concentrations in Emory River

Except for ammonia future ash leachate generated from existing ash disposal areas is expected to be

chemically similar to current ash leachate Therefore future loadings of COC other than ammonia

would not be expected to differ significantly from current loadings to the Emory River

Nevertheless worstcase instream concentrations for the remaining COC are included in the

analysis
for consistency
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Facility COC mass loadings for Option are provided in Table J2 while Figures 47 and 48 show

predicted cumulative COC mass loading time series for the Emory River The an loading to

the Emory River is low for both buffer and nobuffer cases until 2029 when dry ash disposal with

its
relatively high ammonia content begins in the Phase Area The ammonia load decreases

following facility closure 2048 in response to reduced infiltration through the clay cap Table 48

indicates the worstcase cumulative IH loading estimated for the nobuffer design is

approximately 119 kgday resulting in an instream concentration of approximately 058 for

the Emory River lowflow condition Section 422 The clay buffer reduces the predicted instream

concentration by 19 to approximately 047 mgL For both buffer and nobuffer cases potential

ammoniaderived nitrate or nitrite byproduct concentrations would be well below drinking water

limits during low flow conditions Predicted ammonia levels would also be below the CCC under

typical pH conditions for the Emory River Figure 49 Potential adverse aquatic impacts could

occur under coincident conditions of extreme pH temperature and low flow in the Emory River

iepH8 and temperature 30C Historical data for Oakdale RM 183 show that river pH

exceeds 80 less than of the time whereas temperatures of 30C or more occur less than

of the time Disregarding the probability of the Emory River low flow condition at the plant for

which data are unavailable the joint probability of the extreme pH and temperature conditions

would be less than 03

Worstcase instream concentrations for the remaining COC are also well below human health and

aquatic life criteria in all cases Differences between the estimated COC concentrations for the no

buffer and buffer design cases are directly related to predicted seepage differences and are generally

less than 13

45 Potential Impacts to Groundwater Users

There are currently 13 residential wells and one public water supply spring located within

approximately one mile of the proposed disposal area Figure 31 Wells and 20 lie north of Swan

Creek embayment and are hydrologically isolated from the disposal site Similarly the public water

supply spring Spring and well 23 are hydrologically isolated from the site by Pine Ridge The

ten remaining wells located to the southwest along Swan Pond Road are situated indirectly

upgradient of the site There is no indication of groundwater movement from the proposed disposal

site toward any offsite wells or springs No adverse offsite groundwater impacts associated with

the proposed CCB disposal facilities are anticipated under present or fUture conditions
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Discussion and Conclusions

Modeling of leachate seepage from proposed CCB disposal facilities indicates that construction of

an artificial 3ft clay buffer having hydraulic conductivity of 106 cms or less beneath the Phase

and disposal areas would not provide significant environmental benefit During the operational

phase predicted leachate seepage rates for the nobuffer and buffer designs for Option differed by

38 or less Similar comparisons for Option showed differences of 28 or less In general

differences in seepage rates with and without the buffer are relatively small because hydraulic

conductivity of the clay buffer is only an order of magnitude lower than that of CCB materials

Following facility closure differences in seepage rates were or less for both disposal options

indicating essentially no longterm environmental benefit of an artificial clay buffer

conservative evaluation of leachate seepage effects on local stream water quality further supports

the suitability of the site for the proposed disposal options without an artificial geologic buffer

Under Option maximum cumulative COC stream loadings predicted for the Emory River during

low flow conditions would not produce instream concentrations exceeding the drinking water MCL

or aquatic life criteria for either the buffer or nobuffer cases Predicted COC concentrations for the

Emory River lowflow condition under disposal Option were below drinking water and aquatic

life standards for all COC except ammonia Worstcase NH concentrations of 058 and 047

mgL estimated for the nobuffer and buffer designs pose no threat to human health but could

exceed the CCC under coincident conditions of extreme pH temperature and low flow in the Emory

River Historical data suggest the joint probability of such an occurrence would be less than 03
The

potential risk associated with ammonia under Option can be addressed by future monitoring

Periodic sampling of ash ammonia content and groundwater downgradient of the facility could be

perfonned to assure ammonia levels remain within the limits assumed in this evaluation

The facility poses no risk to existing or future groundwater users There are no existing groundwater

wells downgradient of the proposed facility and there is no potential for future development of such

wells All downgradient property between the disposal site and surface water boundaries lies within

plant reservation boundaries
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APPENDIX

SOIL BORING LOGS

Ai



This information taken from Report of Geotechnical Exploration Ash Disposal Area

Kingston Fossil Plant Kingston Tennessee MACTEC Engineering and Consulting Inc

May 2004

A2



TVA Kingston Fossil Plan Ash Disposal Area May 2004

MACfEC Project 30430410090001

FIELD EXPLORATORY PROCEDURES

Soil Test Boring Hollow Stem

ll boring and sampling operations were conducted in general accordance with ASTM 1586

The borings were advanced by mechanically turning continuous steel hollowstem auger flights

into the ground At regular intervals soil samples were obtained with standard 14inch

2inch OD splittube sampler The sampler was first seated inches to penetrate any loose

cuttings and then driven an additional foot with blows of 140pound hammer falling 30 inches

The number of hammer blows required to drive the sampler the final foot of penetration was

recorded and is designated the standard penetration test resistance Proper evaluation of

the penetration resistance provides an index to the soils strength density and ability to support

foundations

Representative portions of the soil samples obtained from the splittube sampler were sealed in

glass jars and transported to our laboratory for testing and further examination Test Boring

Records are attached graphically showing the soil descriptions and penetration resistances

Plugging and Abandonment of Boreholes

Upon completion of drilling and samping the geotechnical boreholes were plugged with Type

Portland cementbentonite grout
mixture using tremie pipe method The borings were plugged in

general accordance with the requirements specified by TVA The borings were plugged

immediately alter drilling and sampling of the boreholes

Bulk Samples

Bulk samples of several ash
types

obtained at various elevations were collected for testing

Undisturbed Sampling

The relatively undisturbed soil samples were obtained by pushing section of 3inch OD
16gauge steel tubing into the soil at the desired sampling level The sampling procedure is

described by ASTM D1587 The tube together with the encased soils was carefully removed

from the ground made airtight and transported to our laboratory



WA Kingston Fossil Plant Ash Disposal Area May 2004

MACTEC Project 30430410090001

To obtain relatively undisturbed samples of ash 312inch OD 3inch split spoon with liner

was used The spoon was pushed into the bottoms of the boreholes at the desired sampling depths

The ash samples enclosed in the liners were then sealed with wax motor oil mixture at both

ends and then capped to minimize changes in the structure and moisture content of the samples
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AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF

SYMBOLS AND ABBREVIATIONS BELOW

SAMPLES
NCOUNT

NOTE B2A WAS OFFSET APPROXIMATELY
SOUTH WEST OF B2

AUGER BORING FROM 00 TO USED FOR INSITU
HYDRAULIC CONDUCTIVITY TESTING

FINES

SPT

10 20 30 40 50 60

BORING TERMINATED AT

70 80 90

10

15

20

25

30

35

40

45

15

7903

7853

7803

7703

7553

7503

20

30

25

REMARKS

40

20 30 40 50 60 70 80 90 100

SOIL TEST BORING

THIS RECORD REASONABLE INTERPRETATION OP
SUBSURFACE 0N AT THE EXPLORATION

LOCATION SUBSURFACE NQSh AT

11ONS AND AT OTHER iM MAY PER
INTERFACES BEWEEN STRATA ARE APPROXIMATE

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

Driller ins

Checked By

PROJECT TVA Kingston Ash

DRILLED March 2004 BORING NO B2A

PROJ NO 1009100 PAGE OF

MACTEC



SOIL CLASSIFICATION

AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW

SAMPLES

VERY STIFF GRAY ILYh MOIST SANDY
CLAYEY SILT ASH

DENSE TO VERY LOOSE GRAY SLIGHTLY MOIST TO

WET SILTY CLAYEY SAND ASH

CQ NM
UNT IN

10 20 30

SPTbpl

50 60 70 80 90 100

SPTI

SPT2

SPT3

SPT4

SPT5

SPT6

SPT8

SPT9

3812

122227

232

wohI

112

7958

7858

7808

7758

7658

10

20

25

30

35

40

45

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

THIS RECORD IS REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION sU
LOCATION SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE APPROXIMATE

TRANSITIONS BETWEEN STRATA MAY BE ADU

20

25

30

35

10 20 30 40 50 60 70 80 90 100

SOIL TEST BORING fQ
PROJECT TVA Kingston Ash

DRILLED March 2004 BORING NO B3

PROJ NO 30430410090001 PAGE OF

5MACTEC



REMARKS STANDARD PENETRATION RESISTANCE TESTThIG

PERFORMED USING AN AUTOMATIC HAMMER

TIES RECORD IS REASONABLE OF

SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE APPROXIMATE

BETWEEN STRATA MAY BE GRADUAL

SOIL TEST BORING Ih
PROJECT TVA KIngStDn Ash

DRILLED March 2004 BORING NO B3

NO 10090001 PAGE

Prepared liceU
Checked By



SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF

SYMBOLS AND ABBREVIATIONS BELOW

SAMPLES

10

oh
NCOUNT

FINES

1020304

SPTbpf

506070 80 90

20

25

30

35

40

45

STIFF TO VERY SOFT ORAY IUF MOIST TO

WET CLAYEY SANDY SILT ASH

fl foW
SILTY CLAYEY SAND ASH

NOTE ILL REPORTED STIFF ILL AT
ABOUT 380

SPTI

SPT2

SPT3

UDI

SPT4

UD2

SPT6

SPT7

SPT8

SPT9

367

236

322

020

020

hw

woh

wohl

12

8056

8006

7856

7806

7756

7656

10

IS

20

25

30

35

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

10 20 30 40 50 60 70 80 90 100

THIS RECORD IS REASONABLE INTERPRETATION OF

SUBSURFACE CorornoNs AT THE EXPLORATION

LOCATION SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE APPROXIMATE

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

SOIL TEST BORING RECORD

PROJECT Kingston Fossil Plant Ash Diposal Area

DRILLED March 23 2004 BORING NO B4

NO 304304 10090001 PAGE OF

MACTECDriller Akins

iiceU
Checked By



SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF

SYMBOLS AND ABBREVIATIONS BELOW

SAMPLES

ft

FIRM GRAY VERY MOIST TO WET SILTY

SANDASH

SOFT GRAY WET CLAYEY SANDY SILT ASH

NM LL
NCOUNT

FINES

im 10

SPTbpf

203040506070 80 90 100

I0

UD3

SPT

50

12

13

55

60

65

70

75

80

85

90

55

8I 110

22I

112

132

woh

hQ

7556

7506

7456

7406

7306

WET
SANDASH

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

YOF

NOTE AT SAMPLE INTERVAL FROM 750 TO
SPLITSPOON DROPPED UNDER THE WEIGHT OF THE
TOOLS 75

30

14

15

Q1

17

SPT1

NOTE iLL REPORTED CLAYEY ALLUVIAL SAND
VT ABOUT

VERY LOOSE TO LOOSE GRAY YELLOWBROWN
AND OLIVE GRAY WET CLAYEY SAND WITH FEW
ROOTS ALLUVIUM

wohwohwo

12I

10 20 30 40 50 60 70 80 90 100

THIS RECORD IS REASONABLE INTERPRETATION OF

SUBSURFACE IQTI AT THE EXPLORATION

LOCATION SUBSURFACE OmQAT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER
INTERFACES BEWEEN STRATA ARE IQMATE
TRANSITIONS BETWEEN STRATA MAY BE ADU

SOIL TEST BORING RECORD

PROJECT TVA Kingston Ash

DRILLED March 23 2004 BORING NO B4

PROJ NO 364304 10090001 PAGE OF

Driller Akins

Checked By



SOIL CLASSIFICATION

AND REMARKS

SEE KEY SYMBOL SHEET FOR AQN OF
SYMBOLS AND ABBREVIATIONS BELOW

SAMPLES Qo

fl

FINES

SPT

10 20 30 40 50 60 70

VERY LOOSE TO LOOSE GRAY YELLOWBROWN
AND OLIVE GRAY WET CLAYEY SAND WITH FEW

ROOTS ALLUVIUM

90 100

19

SPT20

BORING TERMINATED AT 985

020

95

100

15

120

125

130

135

ft

7206

7106

7056

7006

6955

6906

6856

6806

100

105

110

120

125

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

130

10 20 30 40 50 60 70 80 90 100

THIS RECORD ISA REASONABLE OP

SUBSURFACE ND AT THE iON
LOCATION SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY IP
INTERFACES BEWEEN STRATA ARE APPROXIMATE

TRANSmONS BETWEEN STRATA MAY BE GRADUAL

SOIL TEST BORING RECORD

PROJECT TVA Kingston Ash

DRILLED March 23 2004 BORING NO B4

NO 10090001 PAGE OF

if MACTECIQ
Prepared

Checked By



IC RECORD IS REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE APPROXIMATE

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

SOIL CLASSIFICATION

AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF

SYMBOLS AND ABBREVIATIONS BELOW

SAMPLES LLf
NCOUNT

FINES

bpf
20 30 40 50 60 70 80 90 100

AUQER NU
NOTE BORING WAS OFFSET ABOUT FEET

EAST OF BA

SILTY SAND ASH

20

20

25

UDl

SPTI

UD2

30

3006

35

7756

7706

15

20

25

30

35

40

45

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER
NO GROUND WATER ENCOUNTERED AT TIME OF

EXPLORATION

Prepared ByJustice

1120

ohQI

020

2220

woh
BORING TERMINATED AT 235

35

7656
10 20 30 40 50 60 70 80 90 100

SOIL TEST BORING RECORD

PROJECT TVA Kingston ASh

DRILLED March 24 2004 BORING NO B4A

NO 10090001 PAGE OF



SOIL CLASSIFICATION

AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF

SYMBOLS AND ABBREVIATIONS BELOW

SAMPLES
NCOUNT

tb

LL
FTNES

SPT

30 40 50 6010 20 70 80 90

10

IS

20

25

30

35

40

45

FIRM TO VERY LOOSE GRAY SLIGHTLY MOIST TO

WET CLAYEY SILTY SAND ASH

VERY IFF GRAY SLIGHTLY MOIST CLAYEY SICT

VERY FIRM GRAY SLIGHTLY MOIST SILTY SAND
ASH

NOTE BORING TERMINATED DOE TO DIFFICULT

BORING TERMINATED AT 415

It

8102

8052

8002

7952

7902

7852

7802

7752

7702

SPTI

SPT2

SPT3

SPT5

SPT6

SPT7

SPT8

367

222

lwohI

Ql

woh

woh

5I 114

10

IS

20

25

30

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER
NO GROUND WATER ENCOUNTERED AT TIME OF

EXPLORATION

10 20 30 40 50 60 70 80 90 100

THIS EC IS REASONABLE OF

SUBSURFACE NOAT THE EXPLORATION

LOCATION SUBSURFACE 0NSh AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE APPROXIMATE

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

SOIL TEST BORING EQ
PROJECT Kingston Fossil Plant Ash Diposal Area

DRILLED March 2004 BORING NO BS

NO 10090001 PAGE OF

MACTECDriller ina

Ju
Checked By



SOIL CLASSIFICATION

AND REMARKS

TFUS RECORD IS REASONABLE OF

SUBSURFACE CONDITIONS ATTME EXFLORATION
LOCATION SUBSURFACE CONDmONS AT OTHER

LOCATIONS AND AT OThER TIMES MAY IF
INTERFACES BEWEEN STRATA ARE AFPROXLMATE

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

SOIL TEST IQRECORI

PROJECT TVA Kingston Ash

DRILLED March 2004 BORING NO

NO 30430410090001 PAGE OF

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW

NOTE BORING BSA WAS OFFSET ABOUT FEET

NORTH OF BS

10

20

25

30

35

40

45

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

Driller Akina

Uh
Checked By



SOIL CLASSIFICATION

AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF

SYMBOLS AND ABBREVIATIONS BELOW

GRAY SQT TO VERY MOIST
CLAYEY SILT ASH

FIRM TO VERY LOOSE GRAY MOIST

TO WET CLAYEY SILTY SAND ASH

50

55

60

65

70

75

85

90

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

THIS RECORD IS REASONABLE INTERPRETATION OF

SUBSURFACE CONDrnONS AT THE EXPLORATION

LOCATION SIJBSURFACE CONDrnONS AT OTHER

LOCATIONS AND AT lQTIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE APPROXIMATE0NSh BETWEEN STRATA MAY BE GRADUAL

SOIL TEST QREC
PROJECT Kingston Fossil Plant Ash Diposal Area

DRILLED March 2004 BORING NO B5A

NO 10090001 PAGEECDriller nQS

By



SOIL CLASSIFICATION

AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF

SYMBOLS AND ABBREVIATIONS BELOW

SAMPLES

FINES

SFTbpf

30 40 50 6010 20

VERY SOFT TO STIFF OLIVE GRAY ORANGE BROWN
AND OLIVE BROWN VERY MOIST TO SLIGHTLY

MOISt SANDY SILTY CLAY ALLUVIUM

VERY LOOSE TO FIRM GRAY WEY SILTY CLAYEY
SAND ALLUVIUM

70 80 90 100

SPTI0

SPTl

12
BORING TERMINATED

NCOUNT

wohwohwoh

378

105

7202

7102

7052

7002

6952

6902

6852

6802

100

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

THIS RECORD IS REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE APPROXIMATE

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

105

110

115

125

115

120

125

130 130

10 20 30 40 50 60 70 80 90

SOIL TEST BORING RECORDR

rPROJECT TVA Kingston Ash

DRILLED March 2004 BORING NO B5A

NO 3043041009000 PAGE OF



SOIL CLASSIFICATION

AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW

SAMPLES Ah
IN
SPTbpf

10 20 30 40 50 60 7080 90 100

VERY STIFF TO VERY SOFT OKAY ORY TO WET
SANDY CLAYEY SILT ASH

10

20

25

30 IEO
LASH

VERY SOFT GRAY SANDY SILTY CLAY ASH

35

VERY STIFF TO SOFT GRAY SLIGHTLY MOIST TO

40 WET SANDY CLAYEY SILT ASH

45

61012

27Il

333

020

123

5610

212

020

3Q

7995

7945

7895

7795

7745

7695

10

II IT

SPT2

Q5

8h woh

9h 589

7645
10 20 30 40 50 60 70 80 90

TVA Kingston
ASh

DRILLED March 10 2004 BORING NO B6

NO 3b430410090001 PAGE

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

THIS RECORD REASONABLE OF

SUBSURFACE CONOmONS AT EXPLORATION

LOCATION SUBSURFACE CONDITIONS AT OTHER

1ONSh AND AT OTHER TIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE APPROXIMATESmQ0 BETWEEN STRATA MAY BE GRADUAL

Driller Akins

ticeU
Checked By



85

90

SOIL CLASSIFICATION

AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW

WET SANDY CLAYEY ASH

NOTE AT ABOUT 650 STARTED INTRODUCING

WATER INTO THE BOREHOLE TO REDUCE PIPING OF

SUBSURFACE MATERIALS AUGERS

FIRM TO VERY SOFT GRAY WET SANDY CLAYEY
SILTASH

VERY SOFT TO VERY STIFF OLIVE GRAY TO OLIVE

BROWN VERY MOIST TO SLIGHTLY SILTY

SANDY CLAY WITH FEW ROOTSALLUVIUM

NOTE BORING TERMINATED DUE TO DIFFICULT

BORING TERMINATED AT

TICS RECORD IS REASONABLE IONh OF

SUBSURFACE FQIQ AT THE EXPLORATION

LOCATION SUBSURFACE oQrAT OTHER

LOCATIONS ANO AT OTHER TIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

NM LL
FINES

bpf

50

55

70

75

80

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

7195

SOIL TEST BORING RECORD

PROJECT TVA Kingston Ash

DRILLED March 10 2004 BORING NO 66

NO 30430410090001 PAGE OF

MACTECDriller Akina

Checked By



SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF

SYMBOLS AND ABBREVIATIONS BELOW

SAMPLES

STIFF GRAY SLIGHTLY MOIST SANDY AY SILT

ASH

It

NM4 LLj
NCOUNT

FINES

SET bpf

40 50 6010 20 30

FIRM GRAY SLIGHTY MOIST SILTY SAND AND
STIFF REDBROWN SILTY CLAY FILL

SPTI

SPT2

7080 90 00

FIRM TO VERY LOOSE GRAY WET CLAYEY SILTY

SANDASH

SPT3

10

20

25

30

35

40

45

NOTE AT ABOUT 200 STARTED INTRODUCING

WATER INTO THE BOREHOLE TO REDUCE PIPING OF

SUBSURFACE MATERIALS INTO AUGERS

SOFT GRAY WET SANDY SILTY CLAY ASH

SPT5

7620

7570

7420

7370

7320

7270

355

467

676

1Q

121

WOh

43

10

SPT7

SPT8
VERY SOFT TO FIRM GRAY OLIVE BROWN AND
LIGHT ORANGE BROWN WET TO SLIGHTLY MOIST
SANDY SILTY CLAY WITH TRACE OF COAL
FRAGMENTS ALLUVIUM

SPT9

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

THIS RECORD IS REASONABLE INTERPRETATION OF

SUBSURFACE iONSh AT THE EXPLORATION

LOCATION SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERFACES BEWEBN STRATA ARE APPROXIMATE

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

1020304050 60708090100

soa TEST BORING itDh

TVA Kingston ASh

DRILLED March 2004 BORING NO B7

NO 30430410090001 PAGE

MACTECPrepared

Checked By



SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF

SYMBOLS AND ABBREVIATIONS BELOW

SAMPLES

BORING TERMINATED AT 465

NCOUNT
FINES

10203040
SSPTbpf

506070 8090100

SPTI0 wohI2

50

55

60

65

70

75

80

85

90

17

7070

7020

6970

6920

6870

6820

6770

55

60

65

70

75

30

85

10

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

THIS RECORD IS REASONABLE IONh OF

SUBSURFACE QN AT THE EXPLORATION Driller Akins

LOCATION SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER ByJustice

INTERFACES BEWEEN STRATA ARE iMATE
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

Checked By

20 30 40 50 60 70 80 90 100

SOIL TEST

PROJECT TVA Kingston ASh

DRILLED March 11 2004 BORING NO 37

PROJ NO 3043041009000 PAGE OF

MACTEC



SOIL iCATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPlANATION OF
SYMBOLS AND ABBREVIATIONS BELOW

FIRM GRAY SLIGHTLY MOIST SANDY CLAYEY SILT

ASH

NOTE REDBROWN SILTY CLAY WAS OBSERVED
THE SAMPLE OBTAINED FROM 120 TO 135

VERY SOFT GRAY WET SANDY CLAYEY SILT ASH

NOTE AT ABOUT 150 STARTED INTRODUCING
WATER INTO THE BOREHOLE TO REDUCE PIPING OF

SUBSURFACE MATERIALS INTO AUGERS

VERfLOOSE TO VERY FIRM GRAY WET TO MOIST
CLAYEY SILTY SAND ASH

FIRM GRAY WET GRAVELLY SAND ASH

30

7736

7686

IT
MOIST SILTY CLAYEY SAND ASH

7586

20

25

35

40

45

7536

7336

7486

7436

BORING TERMINATED AT 350

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

TICS RECORD IS REASONABLE INTERPRETATION OF

SUBSURFACE ONAT THE EXPLORATION

LOCATION SUBSURFACE CONDrnONS AT OTHER

LOCATIONS AND AT OTHER vQ MAY DIFFER

INTERFACES EEWEEN STRATA ARE APPROXIMATE

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

SOIL TEST BORING RECORD

PROJECT Kingston Fossil Plant Ash Diposal Area

DRILLED March 19 2004 BORING NO BS

NO 1h 0090001 PAGE OFJJ

MACTECDriller Akins

Checked By



REMARKS STANDARD PENETRATION RESISTANCE TESTING

IvQIh ED USING AN AUTOMATIC HAMMER

Prepared

Checked By

SOIL TEST BORING REoRD

PROJECT TVA Kingston Ash

DRILLED March 22 2004 BORING NO SA

PROJ NO 30430410090001 PAGE OF

MACTECTHIS RECORD IS REASONABLE INTERPRETATION OF

SUBSURFACE 0N AT THE EXPLORATION
LOCATION SUBSURFACE NOmAT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFEL

INTERFACES BEWEEN STRATA ARE APPROXIMATE

0NQSh BETWEEN STRATA MAY BE GRADUAL



LOOSE TO FIRM OLIVE BROWN SAND
ALLUVIUM

SOIL CLASSIFICATION

AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW

SAMPLESIE
Ej

EIV
ft

PL2A Qo
NCOUNT

fl

FINES

10 20 30 40 50 60 70 80 90 100

7236

LOOSE TO VERY LOOSE WET CLAYEY SILTY SAND
ASH

VERY SOFT GRAY WET CLAYEY SANDY SILT ASH

STIFF GRAY TO OLIVE BROWN SLIGHTLY MOIST TO

MOIST SILTY SANDY CLAY WITh FEW ROOTS
ALLUVIUM

VERY LOOSE OLIVE BROWN WET CLAYEY SAND
ALLUVIUM

UDI

SPT5

UD2

SPT8

1Q

1h woh

020

2020

3Q

0Q

50

55

60

65

70

75

80

85

90

GREENISH Uh SHALE IDUU

7136

7086

6986

6936

6886

AUGE REFUSAL AT 707 BORING TERMINATED AT
709

55

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

10 20 30 40 50 60 70 80 90 100

RECORD IS BLEh OF

SUBSURFACE 0N AT nIB EXPLORATION

LOCATION SUBSURFACE CONDrflONS AT QI
LOCATIONS AND AT IQ TIMES MAY DETER
INrERFACES BEWEEN STRATA ARE APPROXIMATEQJSBETWEEN STRATA MAY BE GRADUAL

SOIL TEST BORING CORD

PROJECT TVA Kingston Ash

DRILLED March 22 2004 BORING NO

PROJ NO 30430410090001 PAGE OF

MACTECDriller

Checked By



SOIL CLASSIFICATION
AND

LH SYMBOLS AND ABBREVIATIONS BELOW
SEE KEY SYMBOL SHEET FOR EXPLANATION OF

FIRM GRAYISHBROWN TO BROWN DRY TO
SLIGHTLY MOIST SILTY SAND WITH COAL
FRAGMENTS AND REDBROWN SILTY CLAY FILL

FIRM GRAY SLIGHTLY MOIST TO MOIST CLAYEY

SILTY SAND ASH

SAND WITH COAL FRAGMENTS ASH

15 NOTE AT ABOUT STARTED INTRODUCING
WATER INTO THE BOREHOLE TO REDUCE PIPING OF

SUBSURFACE MATERIALS INTO AUGERS

CLAYEY SILT ASH

20

25

30

35

VERY TO SOFT GRAY AND LIGHT ORANGE
BROWN WET TO SLIGHTLY MOIST SILTY SANDY
CLAY WITH TRACE OF ROOT HAIRS AND
ROUNDED GRAVEL ALLUVIUM

40

45

SOIL TEST BORING RECORDREMARKS STANDARD PENETRATION RESISTANCE TESTING

USING AN AUTOMATIC HAMMER

PROJECT TVA Kingston Ash

DRILLED March 12 2004 BORING NO 89

NO 30430410090001 PAGE

THIS RECORD ISA REASONABLE INTERPRETATION OF sUSUBSURFACE NDm AT TIC EXPLORATION
LOCATION SUBSURFACE omoN AT OTHER

ByJusIice

jELOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE APPROXIMATE0NSh BETWEEN STRATA MAY BE GRADUAL



GRAY VERY ST CLAYEY SAND WITH
SOME LEAVES ALLUVIUM

THIS RECORD IS REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION SUBSURFACE omoN AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFEL

BEWEEN STRATA ARE

ITIONS BETWEEN STRATA MAY BE GRADUAL

SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR iONh OF

SYMBOLS AND ABBREVIATIONS BELOW

SUF IK AND LIGHT ORANG
BROWN WET TO SLIGHTLY MOIST SILTY SANDY
CLAY WITH TRACE OF ROOT HAIRS AND
ROUNDED GRAVEL ALLUVIUM

NM
FINES

SPT

55

65

85

90

70

75

80

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

SOIL TEST BOtUNG

PROJECT TVA Kingston Ash

DRILLED March 2004 BORING NO B9

NO 30430410090001 PAGE OF

MACTECDriller Akiris

Checked By



PL NMSOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF

SYMBOLS AND ABBREVIATIONS BELOW

UKAY
COAL FRAGMENTS ASH

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

SOIL rh

IPROJECT TVA KIngston Ash

DRILLED March 18 2004 BORING NO

LPROJ NO 30430410090001 PAGE OF

FIRM GRAY WET SILTY SAND ASH

FINES

SPT bpf

10

NOTE AT ABOUT 70 STARTED INTRODUCING

WATER INTO THE BOREHOLE TO REDUCE IQN OF

SUBSURFACE MATERIALS INTO AUGERS

FIRM GRAY WET SANDY CLAYEY SILT ASH 7526

VERY LOOSE GRAY WET CLAYEY SILTY SAND
ASH20

25

30

35

7326

40

45

THIS RECORD REASONABLE OP

SUBSURFACE ITION AT THE EXPLORATION
LOCATION SUBSURFACE CONDITIONS AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER
INTERFACES BEWEEN STRATA ARE APPROXIMATE
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

Driller Akins

By



SOIL CLASSIFICATION

AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLNATION OF
SYMBOLS AND ABBREViATIONS BELOW 11

7650

SAMPLES
NCOUNT

LLj

FR4ES 70

30 40 50 60 70 8010 20 90 100

SPT3

STONE

STIFF ORANGEBROWN DRY TO SLIGHTLY MOIST
SILTY CLAY WITH CHERT FRAGMENTS FILL

VERY LOOSE GRAY MOIST TO WET SILTY SAND

WITH AL FRAGMENTS ASH

STIFF LIGHT GRAY WET SANDY SILTY CLAY ASH

LOOSE TO VERY LOOSE ORANGEBROWN TO
GRAYISHBROWN WET SILTY SAND ALLUVIUM

VERY SOFT OLIVE BROWN WET SILTY SANDY
CLAY ALLUVIUM

10

15

20

25

30

35

40

45

7500

7450

7400

7300

7250

878

269

367

222

673

222

woQl

woQl

20

10

SPT6

SPT7

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

Lfl

10 20 30 40 50 60 70 80 90 100

THIS RECORD IS REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE APPROXIMATE
TRANSITIONS BETWEEN STRATA MAY BE UAL

SOIL TEST BORING RECORD

TVA Kingston Ash

DRILLED March 15 2004 BORING NO BI

30430410090001 Q1
MACTECiQ kI

liceU

Checked By



SOIL CLASSIFICATION
AND

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW ft

PLg

20

NM Qc

90 00

NCOUNT

to

AFINES

SPT bpf

30 40 50 60 70

50

VERY SOFT OLIVE BROWN WET SILTY SANDY

CLAY ALLUVIUM

VERY LOOSE TO FIRM GRAY WET CLAYEY SAND

ALLUVIUM

LOOSE GRAY WET SAND WITH FEW ROOTS
ALLUVIUM

55

woh

2311

116

I0

SPTII

SPTI

I3

65

AUGER REFUSAL AT 625 BORING TERMINATED AT
625

7100

7050

7000

6950

6900

6850

6800

60 60

65

75

70

75

90

REMARKS STANDARD PENETRATION RESISTANCE TESUNG

PERFORMED USING AN AUTOMATIC HAMMER

10 20 30 40 50 60 70 80 90 100

D5 RECORD IS REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION SUBSURFACE iONSh AT OTHER

LOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE APPROXIMATE

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

SOIL TEST BORING RECORD

TVA Kingston Ash

DRILLED March 15 2004 BORING NO BI

NO 10090001 PAGE

Akins

Checked By

MACTEC



SOIL CLASSIFICATION

AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW

SAMPLES

ft

NCOUNT IN
SPT

20 30 40 60 70 80 90 100

VERY STIFF TO VERY HARD REDBROWN DRY
WITH

VERY DENSE GRAY SLIGHTLY MOIST SILTY SAND
WITH COAL FRAGMENTS ASH

STIFF TO VERY HARD REDBROWN SLIGHTLY

MOIST SILTY CLAY WITH CHERT FRAGMENTS
LIMESTONE FRAGMENTS AND FEW ROOTS FILL

NOTE BLOW COUNTS WERE MORE THAN LIKELY

INFLATED DUE TO THE PRESENCE OF LARGE ROCK

FRAGMENTS SPTI AND

LOOSE TO VERY LOOSE GRAY WET SILTY SAND
WITH COAL FRAGMENTS ASH

10

20

25

30

35

40

45

SPTl

SPT2

SPT3

SPT4

SPT5

SPT7

SPT8

SFT9

42038

466

102639

243

222

wohl2

woh

7539

7439

7439

7389

7339

72 89

7239

13

20
25

30

35

VERY LOOSE YELLOWBROWN WET CLAYEY SILTY

SAND ALLUVIUM
SOFT YELLOWBROWN MOIST TO VERY MOIST
SANDY CLAY ALLUVIUM

VERY LOOSE TO LOOSE YELLOWBROWN WET
CLAYEY SAND ALLUVIUM

40

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

10 20 30 4o 60 70 80 90 100

IS RECORD IS REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXFLORATIONiONh SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER

INTERFACES BEWEEN STRATA ARE AFPROXIMATE
TRANSITIONS BETWEEN STRATA MAYBE CRADUAL

SOIL TEST BORING RECORD

TVA Kingston Ash

DRILLED March 16 2004 BORING NO B12

PROJ NO 304304 10090001 PAGE OF

MACTECPrepared

Checked By



SOIL CLASSIFICATION
AND REMARKS

SAMPLES
NCOUNT

NM
FINES

SPTbpf

20 30 40 50 60 70 90

SF1ID

lQ1

SF1 12

SF1 13

woh34

41013

0Q4
AUGER REFUSAL AT

VERY HARD MAROON AND BLUISH GRAY
SHALE RESIDUUM

BORING TERMINATED AT

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND iONSh BELOW

VERY LOOSE TO LOOSE YELLOWBROWN WET
CLYEY SAND ALLUVIUM

50

VERY FIRM LIGHT BROWN WET SAND ALLUVIUM

55

60

65

70

75

Fc

7189

7089

7039

6989

6889

6839

6789

III
55

70

75

qc

REMARKS STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER

10 20 30 40 50 60 70 80 90 100

IE RECORD ISA REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATION SUBSURFACE IQTI AT OTHER
LOCATIONS AND AT OTHER TIMES MAY
INTERFACES STRATA ARE APPROXIMATE

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL

SOIL

Kingston Fossil Plant Ash Diposal Area

DRILLED March 16 2004 BORING NO 12

NO 30430410090001 PAGE

MACTECPrepared

Checked By



This information taken from Kingston Fossil Plant Dredge CellsClosure Soil

Investigation Singleton Laboratories Report September 29 1994

A3



SINGLETON LABORATORIES

SOIL PROFILE LEGEND AND SYMBOLS

Gr Description or Test Results

to

00

JW

00
C3

2in od Split no Boring

SPT Standard Penetration Test

Blows Per Foot With 2in
Split Spoon

CPT Cone Test

US Undisturbed Sample Boring

PAR Power Auger Hole

MAR Hand Auger Hole

TP Test Pit or Trench

Vane Shearie

Example

120 062 196 021 340
UC 40 26 072 20 56

UnconsolidatedUndrained Triaxial

Compression

ConsolidatedUndrained Triaxial

Compression Saturated

Effective ConsolidatedUndrained

Triaxial Compression

th ConsolidatedUndrained Triaxial

Compression Natural Moisture

ConsolidatedDrained Direct Shear

UC Compression

Consolidation

Permeability

Depth

El

SPT

Log LL

Legend

Soil Type

Unified Classification

of Soil Not Sampled

PAM MAE Logs

Bedrock

Note core if cored

nitial Water Table Reading

24 Water Table Readingxpof US Sampling

mit if Applicable

Under Description or Test Results

Engineering Test

Priction Angle Cohesion

degrees tsf

Unconfined Sensitivity

UC Compressive Ratio

Strength tsf

Compression isolida
Index Pressure

Coefficient of

Permeability

Soil Test Symbols



FLA

SINGLETON LABORATORIES

Lithology and

Uh Uh
Sandy gravel ad gv Bedrock br

Silty gravel si gv Chert cht

Clayey gravel ci gv Dolomite dol

Sand ad Limestone is

Silty sand si ad Manganese

Clayey sand cl ad Mioaceous ale

Sandy silt ad si Pyrite py

Clayey silt ci si Quartz qtz
Pat silt ft Sandstone as

Sandy clay ad ci Shale sh

Silty clay si cl Bentonite bent

Medium clay cl Hematite hem

Fat clay ft ci

Cobble cob

Blouder bldr

Riprap rr

Topsoil ts Black blk

Blue blu

Brown brn

Cream

Clean Dark dk

Coarse era Gray gy
Dirty dty Green

Fine ft Light it

Organic org Maroon

Poorly graded pgd Mottled mott
Well graded wgd Olive olv

Degraded degd Pink pk

Purple pur
Red

Rust rat

Angular Tan tn

Platy pity White wht

RoundRounded rd Yellow yel

Subangular sb ug
Subrounded sb rd



Uh tUUh
Blocky biky Dense dns
Fissured is Firm

Homogeneous homo Hard lid

Laminated lam Loose

Saprolitic sapr Soft

Shaly ably Stiff stf

aidedh sisid Very Stiff

etif strat

Alluvial all Dry

Colluvial coil Moist mat

iss Moist mat

Residual reed Wet

AlternateAlternating alt Layers lyrs

Angle Low

augg Material mti

Bottom Ash ba Medium md

Coal aol Mud mud

Contaminated cont Original orig

Dip dp Partings prtgs

Disturbed dstrb Plastic pisto

Debris dbr River rvr

Discontinued disc Roots rts

Drive dr Rough rou

Dust dst Slow sl

Elevation ci Small am

Feet ft Spoil sp

Fill fl Terraced ter

Fiber fbr Thick thk

Fly Ash fa Thin thn

Highhighly Trace tr

Horizontal hor Variable var

Hydraulic hyd Vegetation veg

in Vertical vert

Inclusion inc Weathered wth

Incomplete Recovery With

Interface infa Wood wd



SINGLETON LABORATORIES

SOIL ZLEh SPLITSPOON

SHEET OF

PROJECT KINGSTON FP

BORING STATION

DATE DRILLED 72894

FEATURE DREDGE CELLS

RANGE

PREPARED BY rnhd

SURFACE EL 7520

CHECKED BY 77w

DEPTH SPT

ft
EL LOG LL GR FIELD DESCRIPTION

750

745

740

735

20

730

25

725

30

720

35

12

86

NP

CL 31

CL 26

CL 26

CL 271 26

CL 1h 26

195 NP

LAB CLASSIF

TN GY SI

LT BAN SI CL nTA GY TS MST

BAN SI CL

BRN BY SI CL

BAN BY SI CL HST

BY SI SC TA BY PA



SINGLETON LABORATORIES

SOIL Eh SPLITSPOON

SHEET OF

PROJECT KINGSTON FP FEATURE DREDGE CELLS

BORING SSi STATION RANGE

DATE DRILLED 72894 PREPARED BY mhd

DEPTH SPT

ft
EL LOG LL GA FIELD DESCRIPTION

SURFACE EL 7520

CHECKED BY

276 NP NP
SI SD Th FA

REFUSAL

GROUND WATER LEVEL

710

705

700

695

690

685

40

45

50

55

50

70

LAB CLASSIF



PROJECT KINGSTON FP

BORING STATION

DATE DRILLED 72794

SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

SURFACE EL 7640

CHECKED BY

FEATURE DREDGE CELLS

RANGE

PREPARED BY mhd

DEPTH SPT
EL LOG LL SR FIELD DESCRIPTION

59 28

228 59 28

280
59 28

255 NP NP

90 NP NP

NP NP

760

755

750

745

740

735

730

OH

MH

OH

SM

SM

SM

20

25

30

35

BAN SI CL wGY TA TS

ABAN SI TA SV

ABAN SI CL BY XST

BY SI SD nTA BY MST

GY SI SD nBY WA

BAN SD WI CL FA

LAB CLASSIF



PROJECT KINGSTON FP

BORING STATION

DATE DRILLED 72794

725

720

445

715

50

710

55

705

60

700

65

695

70

SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

SURFACE 7640

CHECKED

FEATURE DREDGE CELLS

EQ
PREPARED mhd

DEPTH SPT

ft
EL LOG LL BR FIELD DESCRIPTION

CL

CL

ML

ML

336 26

201 26

140 NP

158 NP NP

28

50

BRN SI CL wG SI FM MST

ORNG BY SI

BY SD mix wPKTS CL

BY SD mix wPKTS BY CL MST

REFUSAL

GROUND WATER LEVEL

a5
AR ASSIF



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON FP

BORING SS3 STATION

DATE DRILLED 72894

FEATURE DREDGE CELLS

RANGE SURFACE EL

PREPARED BY ih CHECKED BY

GY CL SI FM MST

GY SD CL TR GV FM

GY SD CL TR GV MST

GY SD SI CL TR GV FM

GY SOSI CL TR GV

GY SDSI CL TR GV FA

7730

rAte

LAB CLASSIF



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON FP FEATURE DREDGE CELLS

BORING STATION RANGE SURFACE EL 7730

DATE DRILLED 72894 PREPARED BY CHECKED BY

DEPTH SPT

ft
EL LOG LL GR FIELD DESCRIPTION

288 NP NP CL

735

40

3M 220 NP NP 10
GY SD SI CL TR GV FA

730

45

NP NP 12
61 CL SI TR GY FM

725

50
ML 157 NP NP

61 CL SI wGV FA

72O

55
50 ML 58 NP NP

61 CL TR GV

715

REFUSAL

60 GROUND WATER LEVEL

710

65

705

70

LAB CLASSIF



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON FP FEATURE DREDGE CELLS

BORING STATION RANGE SURFACE EL 7520

DATE DRILLED 72694 PREPARED BY rnhd CHECKED BY 7A

DEPTH SPT

ft
EL LOG LL GA FIELD DESCRIPTION

750

CL 26
LT BAN SI CL wTS

745

238 26
BAN GY SI CL wTS MST

740

CL 223 12
TN GY SI CL FA

5h

20
SM 209 NP NP

TN SI SD P4ST

730

25

SM 348 NP NP
TN SI SD MST

725

SM 214 NP NP
TN SI SD HST

720

35

LAB CLASSIF



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON PP

BORING STATION

DATE DRILLED 72694

FEATURE

RANGE

PREPARED BY

DREDGE CELLS

rnh

SURFACE EL 7520

CHECKED BY

REFUSAL

GROUND WATER

DEPTH SPI

ft
EL LOG LL GR FIELD DESCRIPTION

35 SM 204 NP NP
TN SI MST

LEVEL

715

710

705

700

595

690

685

40

45

50

55

60

65

70

LAB CLASSIF



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON FP FEATURE DREDGE CELLS

BORING STATION RANGE SURFACE EL 7640

OATE DRILLED 7127194 PREPARED BY mhd CHECKED BY

DEPTH SPT

ft
EL LOG LL SR FIELD DESCRIPTION

760

RBRN SI CL wTR CTH
59 28

755

14 242 59 28
BRN SI CL wGV

750

235 26
BAN SI CL wPKTS GY CL SI TA

CHT HST

745

20

20 SM 243 NP NP
GY SI SD TA GY FA MST

740

25
CL 209 26

LT BRN SD SI CL TR GV MST

735

30
CL 236 31 12

TN GY SI CL MST

730

35

LAB CLASSIF



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON FP FEATURE DREDGE CELLS

BORING SS5 STATION SURFACE EL 7540

DATE DRILLED 72794 PREPARED BY CHECKED BY

DEPTH SPT

ft
EL LOG LL BR FIELD DESCRIPTION

ML 215 NP NP
BRN SI CL FA VMST

725

40

SM 242 NP NP
ORNG CL

720

45

CL 219 26

TN CL SI wPKTS SI FA

715

30 108 NP NP
LT BRN SI SO wGV

710

55
50 NP NP

BRN BY CL SI FA MS7

REFUSAL

GROUND WATER LEVEL

50

700

65

695

70

LAB CLASSIF



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON FP FEATURE DREDGE CELLS

BORING SS6 fQth RANGE SURFACE EL 7730

DATE PREPARED BY mhd CHECKED BY rAt

DEPTH SPT

ft
EL LOG LL GA FIELD DESCRIPTION

770

24 ML 252 NP NP
BY SI

755

97 NP NP FA

760

266 NP NP SI SD XST

755

20
ML 25B NP NP BY SI

750

25
ML 233 NP NP IBRNSI IGYF VMST

30
ML 327 NP NP GYSI

740

35

LAB CLASSIF



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON FP

BORING SS6 STATION

DATE DRILLED 894

DREDGE CELLS

RANGE

PREPARED BY rnhd

BRN SI SD

BY SI SD

BY SI PA MST

REFUSAL

GROUND WATER LEVEL

DEPTH SPT

ft
EL LOG LL BR FIELD DESCRIPTION

SURFACE EU 7730

CHECKED BY

bHN CL SI rn WFA

BRN SI SD MST

50

SM

SM

ML

ML

196 26

NP NP

293 NP NP

218 NP NP

223 NP NP

NP NP

40

45

50

55

60

65

70

12

735

730

725

720

715

10

705

BAN SD CL MST

LAB CLASSIF



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON FP FEATURE DREDGE CELLS

BORING fQth RANGE SURFACE EL 7820

DATE DRILLED 8294 PREPARED BY mhd CHECKED BY

DEPTH SPT

ft
EL LOG LL GR FIELD DESCRIPTION

780

50 SN 176 NP NP 10
SI TR BY

775

50 SN 184 NP NP
BY SI FA TR BY

770

50 SN NP NP BY SI FA TR BY

765

20
SN NP

BY SI SD PA

760

25

15 SN 9h NP NP
BY SI SD PA

755

30

ML NP NP 12
SI

750

35

LAB CLASSIF



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON PP FEATURE DREDGE CELLS

BORING STATION RANGE SURFACE EU 7820

DATE DRILLED 8294 PREPARED BY mhd CHECKED BY 7U

DEPTH

ft
EL

SPT
LOS LL SR FIELD DESCRIPTION

244 NP NP 12

745

40
ML 238 NP NP

SI SI FM

NP NP 12
15 FA

50

ML 223 NP NP
CL SI TN SI CL HST

730

725

is NP NP
MOTT BANTNSI SI CL 1457

ML 186 NP NP

Ih SI

720

277 NP NP
TN SI SD

715

L70

LAB CLASSIF



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON FP DREDGE CELLS

BORING SS8 STATION RANGE SURFACE EL 7820

DATE DRILLED 81294 PREPARED BY mhd CHECKED BY 1h

DEPTH SPT

ft
EL LOG LL P1 GR FIELD DESCRIPTION

SM 249 NP NP IS fl

710

75
227 NP NP

TNSISD VMST

705

REFUSAL

80 GROUND WATER LEVEL

700

85

595

90

690

95

685

100

650

LAB



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET tOF

PROJECT KINGSTON FP

BORING STATION

DATE DRILLED 512194

FEATURE DREDGE CELLS

RANGE

PREPARED BY mhd

SURFACE EL 7950

CHECKED BY TA

DEPTH SPT

ft
EL LOG LL FIELD DESCRIPTION

790

785

15 750

25 770

30 765

35 760

95 NP

1h NP

153 INP

302 NP

352 NP

20

50

44

46

ML

ML

ML

ML

ML

ML

NP NP

NP

NP

NP

NP

NP

12

12

SI PA MST

BY SI PA

SI PA

BY SI CPA

BY SI PA

BY SI PA

LAB CLASSIF



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON FP

BORING SS9 STATION

DATE DRILLED

40

45

50

60

FEATURE DREDGE CELLS

RANGE

PREPARED BY mhd

SURFACE EL 7950

CHECKED BY

QTS SPT

ft
EL LOG LL SR FIELD DESCRIPTION

755

750

745

55 740

65 730

WAi

FM

SI PA

SI PA TR GV

SI TR

SI FA TR GV

BRN SI CL SI HST

173
NP NP

ML 310 NP NP

ML 230 NP NP 12

ML 317 NP NP 12

ML 300 NP NP 12

ML 326 NP NP

ML 269 NP NP

LAB CLASSIF

70 725



PROJECT KINGSTON FP

BORING STATION

DATE DRILLED 8294

80

65

95

SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

SURFACE EL 7950

CHECKED

FEATURE DREDGE CELLS

RANGE

PREPARED mhd

DEPTH SPT

ft
EL LOG LL SR FIELD DESCRIPTION

CL

CL

SM

SM

192 26

26

205 NP NP

231 NP NP

231 NP NP

75 720

15

90 705

700

695

TN SI CL CL

BRN SI CL

SD SI

TN SI SD

SI SD

REFUSAL

GROUND WATER LEVEL 29

690

LAB CLASSIF



SINGLETON LABORATORIES

SOIL SPLITSPOON

SHEET OF

PROJECT KINGSTON FP FEATURE DREDGE CELLS

BORING STATION RANGE SURFACE EL 7975

DATE DRILLED 81894 PREPARED BY mhd CHECKED BY

SI IFA HST

CFA

BY SD SI TA BY MST

BY SI

BY SI FM

BY SI FA

LAB CLASSIF



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON PP

BORING 5510 STATION

DATE DRILLED 618194

FEATURE OREDGE CELLS

RANGE

PREPARED BY

SURFACE EL 7975

CHECKED BY

DEPTH SPT
EL LOG LL BR FIELD DESCRIPTION

25

SM

ML

ML

ML

SM

SM

SM

760

755

750

745

740

735

730

40

45

50

55

60

65

70

NP

NP

NP

NP

NP

NP

NP

12

12

12

bY su si

BY SI FA MST

BY SD SI w6V PA

BY SD SI GV PA

BY P60 SI SO PA

BY P60 SI SD PA

CRS P60 SI SD IG PA

312 NP

314 NP

270 NP

272 NP

307 NP

164 NP

194 NP

LAB CLASSIP



SINGLETON LABORATORIES

SOIL PROFILE SPLITSPOON

SHEET OF

PROJECT KINGSTON FP

BORING 10h STATION

DATE DRILLED 8894

FEATURE

RANGE

PREPARED BY mhd

DREDGE CELLS

DEPTH SPT
EL LOG LL GA FIELD DESCRIPTION

SURFACE EL

CHECKED BY

39

is

50

ML

CL

CL

ML

ML

190 NP

192 26

169 26

189 NP

37 NP

NP

NP

NP

725

720

715

710

705

700

695

75

80

85

90

95

BRPLSICLWPKTS GY SI

MST

BRN GY SI CL MST

BRN SD CL MST

GY SI SD t4ST

GY SI SD wGV

REFUSAL

GROUND WATER LEVEL

LAB CLASSIF



This information taken from Report of Soil Borings Monitoring Well Installation and Soil

Laboratory Testing Tennessee Valley Authority Watts Bar and Kingston Facilities

Law Engineering November 30 1988

A4



FIELD EXPLORATORY PROCEDURES

SOIL TEST BORING HOLLOW STEM

All boring and sampling operations were conducted in general

accordance with ASTM Designation 158667 The borings were

advanced by mechanically twisting continuous steel hollowstem

auger flights into the ground At regular intervals soil

samples were obtained with standard 14inch 10 2inch 00
splittube sampler The sampler was first seated inches to

penetrate any loose cuttings and then driven an additional foot

with blows of 140pound hammer falling 30 inches The number

of hammer blows required to drive the sampler the final foot of

penetration was recorded and is designated the

penetration resistance The penetration resistance when

properly evaluated is an index to the soil strength density and

ability to support foundations

Representative portions of the soil samples obtained from the

splittube sampler were sealed in glass jars and transported to

our laboratory In the laboratory the samples were examined by
our engineer to verify the drillers field classifications Test

Boring Records are attached graphically showing the soil

descriptions and penetration resistances



40

Law Engineering

Boring Record

FT DESCRIPTION

BORING NUMBER J9A
10388

DATE DRILLED

JOB NUMBER

PAGE OF

PENETRATIONBLOWS PER FOOT

10 20 30 40 5060 80

ELEV

CRAY FLY ASH WHICH CONTAINS COAL

FRAGMENTS AND CINDERS MOISTURE

CONTENT INCREASED IN SAMPLES TO

DEPTH OF 13 FEET AT WHICH TIME

THE SAMPLES BECA2 SATURATED

13

ELEVATION TO BE PROVIDED BY WA



BORING NUMBER
10388

DATE DRfLLED

JOB NUMBER

PAGE OF

PENETRATIONBLOWS PER FOOT

10 20 30 40 5060 80 100

Law Engineering

Boring Record

DESCRIPTIONDEPTH
Sn

GRAY FLY ASH WHICH CONTAINS COAL

FRAGMENTS AND CINDERS MOISTURE

CONT INCREAS IN SAMPLES TO

DEPTH oF 13 FEET AT WHICH TIME

THE SAMPLES BECAME SATURATED

677

USA

REMARKS ELEVATION TO BE PROVIDED BY



Law Engineering

Boring Record

DESCRIPTION
ELEV

88 19

PENETRATIONBLOWS PER FOOT

10 20 30 40 RO 80

DRY GRAY ASH

350

400

ALLUVIAL CLAY
WITH WEATHERED

SAND AND GRAVEL

SHALE FRAGMENTS

REMARKS BORING DRILLED USING AIR ROTARY EQUIPMENT

ELEVATION TO BE PROVIDED BY TVA

BORING NUMBER

DATE DRILLED 82
JOB NUMBER

1OFPAGE



BORING NUMBER
J9B

DATE DRILLED

JOB NUMBER

PAGE OF

ELEV PENETRATIONBLOWS PER FOOT

20 30 40 5050 80 100

REMARKS

Law Engineering

Boring Record

DEPTH DESCRIPTION

ALLUVIAL CLAY SAND AND GRAVEL

WITH WEATHERED SHALE FRAGMENTS

675

BLUE GRAY SHALE WITH CALCITE

JOINTS



Law Engineering

Boring Record

IPTQI

BLUE GRAY SHALE WITH CALCITE

JOINTS

BORING NUMBER

10388
DATE DRILLED

195
JOB NUMBER

PAGE or

BORING TERMINATED

824

ELEV PENETRATIONBLOWS PER FOOT

10 20 30 40 5080 80 100
fl

REMARKS



Law Engineering

Boring Record

DESCRIPTION

BORING NUMBER
92788

DATE DRILLED

JOB NUMBER

PAGE OF

PENETRATIONBLOWS PER FOOT

10 20 30 40 5060 80 100

ELEVATION TO BE PROVIDED BY WAREMARKS



Law Engineering

Boring Record

DEPTH Ft DESCRIPTIONnn

WASH BORING TO PREDETERMINED

DEPTH

BORING NUMBER

92788
DATE DRILLED

JOB NUMBER

PAGE

PENETRATIONBLOWS PER FOOT
10 20 30 40 5060 80 100

ELEV

299

BORING TERMINATED

REMARKS ELEVATION TO BE PROVIDED BY WA



Pt

125

Law Engineering

Soil Test Boring Record

DESCRIPTION

HARD TO VERY STIFF DARK GRAY
BROWN AND BLACK SILTY CLAY FILL

VERY STIFF WEATHERED GRAY SHALE

WITH ASH FILL

FIRFI TO SOFT LIGHT BROWN AND

GRAY WEATHERED SHALE WET FILL

27

LIGHt GRAY AND BROWN SILTY CLAY

RANGING FROM STIFF TO VERY SOFT

FILL

BORING NUMBER

DATE DRILLED

JOB NUMBER 195
PAGE

19

ELEV PENETRATIONBLOWS PER FOOT

10 20 30 40 5060 80

43

25

16

PC

REMARKS ELEVATION TO BE PROVIDED BY TVA



BORING NUMBER

DATE DRILLED

JOB NUMBER

PAGE OF

PENETRATIONBLOWS PER FOOT

10 20 3040

Law Engineering

Soil Test Boring Record

DESCRIPTION

50

02

REMARKS ELEVATION TO BE PROVIDED BY WA



BORING NUMBER

DATE DRILLED

JOB NUMBER

PAGE OF

PENETRATIONBLOWS PER FOOT

10 20 5060 100

Law Engineering

Boring Record

DESCRIPTION

RED SILTY CLAYPOSSIBLE FILL

TANNISHBROWN SHALEY SILTY CLAY

RESIDUUM

ELEV

10

50

315

DARK BROWN AND GRAYISH GREEN SHAL

BORING TERMINATED

REMARKS BORING ADVANCED USING AIR RYh EQUIPMENT



BORING NUMBER

92388
DATE DRILLED

JOB NUMBER

PAGE OF

PENETRATIONBLOWS PER FOOT
10 20 30 40 5060 80 100

21

Law Engineering

Soil Test Boring Record

DESCRIPTION

25

52

ELEV

TOPSOIL

VERY STIFF BROWN CLAYEY DES ICATED

RESIDUUM

VERY HARD GRAY VERY WEATHERED
SHALE RESIDUUM

REMARKS ELEVATION TO BE PROVIDED BY TVA



DEPTH FT

25

90

125

248

Law Engineering

Soil Test Boring Record

DESCRIPTION

STIFF MOTTLED BROWN SILTY CLAY

WITH TRACE OF CHERT FILL

FIRM GRAY FLY ASH WITH TRACE

ORGANICS FILL

VERY SOFT MOTTLED BROWN SILTY CLAY

WITH ORGANICS

SOFT TO VERY SOFT SATURATED

GRAYISH BROWN SILTY CLAY WITH

WEATHERED SHALE FRAGMENTS

RES IDUUM

REFUSAL

BORING NUMBER

92288
DATE DRILLED

KSB 195
JOB NUMBER

PAGE OF

50

03

ELEV PENETRATIONBLOWS PER FOOT

10 20 40 5080 80 100

30

REMARKS ELEVATION TO BE PROVIDED BY WA



BORING NUMBERLaw Engineering

Boring Record

REDBROWN SILTY CLAY WITH CHERT

FRAGMENTS

GREENISH GRAY SHALE SLURRY WITH

LIMESTONE FRAGMENTS

DUE TOA CAVEINAT 280 FEET THE

BORING WAS OFFSET AND REDRILLED

GRAY SHALE

DATE DRILLED

KSB 19
JOB NUMBER

PAGE OF

REMARKS BORING ADVANCED USING AIR ROTARY EQUIPMENT

Ft DESCRIPTION
PENETRATIONBLOWS PER FOOT

10 20 30 40506080

DARK GRAY ASH AND ASH AND ASH

CLAY MIXTURE

30

20

28

ELEVATION TO BE PROVIDED BY WA



iNG NUMBER

DATE DRILLED

JOB NUMBER

PAGE OF

PENETRATIONBLOWS PER FOOT
10 20 30 40 5060 100

542
BORING TERMINATED

Law Engineering

Boring Record

IS DESCRIPTION

CRAY SHALE

ELEV

REMARKS



Law Engineering

Soil Test Boring Record

ELEV

BORING NUMBER

DATE DRILLED

JOB NUMBER
K88195

PAGE OF

PENETRATIONBLOWS PER FOOT
100

17

35

47

93

14

12

14

ELEVATION TO BE PROVIDED BY TVA
REMARKS



BLACK FLY ASH

J13A
BORING NUMBER

DATE DRILLED

JOB NUMBER

PAGE OF

PENETRATION BLOWS PER FOOT

10 20 30 40 5060 60 100

FIRM VERY SILTY

CLAY ALLUVIUM

REFUSAL

Law Engineering

Soil Test Boring Record

Ft DESCRIPTION

REMARKS ELEVATION TO BE PROVIDED BY WA



REMARKS BORING ADVANCED USING AIR ROTARY EQUIPMENT

ELEVATION TO BE PROVIDED BY WA

BORING NUMBER

DATE DRILLED

JOB NUMBER

PAGE

PENETRATIONBLOWS PER FOOT

10 20 30 40 5060 80 100

Law Engineering

Boring Record

DEPTH Ft DESCRIPTION

TOPSOIL

BROWN SILTY CLAY AND

WEATHERED SHALE

ELEV

GRAY ASH

400



IOr4QBL PER FOOT
10 20 40 5060 80 0Q

450

650

800

ASH AND SAND VERY WET

GRAY SHALE WITH ZONES OF

LIMESTONE AND SANDSTONE

Law Engineering

Boring Record

DEPTH Ft ION
fl

GRAY ASH

BORING NUMBER
13B

DATE DRILLED

JOB NUMBER

PAGE

ELEV

REMARKS



Law Engineering

Boring Record

DESCRIPTION

GRAY SHALE WITH ZONES OF

SANDSTONE

BORING TERMINATED

82

13B
BORING NUMBER

DATEORILLED 3088
JOB NUMBER

PAGE OF

ELEV PENETRATIONBLOWS PER FOOT

10 20 30 40 5060 80 100

REMARKS



Law Engineering

Soil Test Boring Record

BORING TERMINATED

BORING NUMBER J14

DATE DRILLED

JOB NUMBER

PAGE

eEOTH DESCRIPTION

GRAVEL

ELEV

STIFF REDBROWN SILTY CLAY FILL

FIRM MOTTLED DARK BROWN SILTY CLAY

FILL

FIRM REDBROWN SILTY CLAY WITH

TRACE ORGANICS FILL

FIRM MOTTLED DARK BROWN

SILTY CLAY FILL

3S

60

85

160

225

PENETRATIONBLOWS PER FOOT

30 40 5060 80 NQ

11

JERY LOOSE BLACK SILTY SAND AND

GRAVEL ALLUVIUM

BROWN AND GRAY SILTY CLAY

WITH BLACK STAINZNG ALLUVIUM

VERY HARD GRAY WEATHERED SHALE

10

Sc

REMARKS 5EZ TO BE PROVIDED BY flA



14A
Law Engineering

Boring Record

DESCRIPTIONFt

BORING NUMBER

DATE DRILLED

K88 195
JOB NUMBER

PAGE OF

PENETRATIONBLOWS PER FOOT

10 2030

REDBROWN AND DARK BROWN SILTY

CLAY WITH ROCK FRAGMENTSFILL

FILL USED FOR CONSTRUCTING THE

RAILROAD

ELEV

171

19c

TANISH GRAY

FILL

SILT WITH TRACE OF ASH

WEATHERED BROWN AND TAN SHALE

25
BORING TERMINATED

REMARKS BORING ADVANCED USING AIR ROTARY EQUIPMENT
ELEVATION TO BE PROVIDED BY WA



BLOwSh PER FOOT

20 30 40506080

GRAY BROWN SILTY CLAY WITH

TRACE OF ASH

BROWN AND GRAY TO GRAY SHALE

WITH CALCITE SEAMS

BORING TERMINATED
REMARKS BORING ADVANCED USING AIR ROTARY EQUIPMENT

Law Engineering

Boring Record

DEPTH Ft DESCRIPTION
nfl

143
BORING NUMBER

DATE DRILLED

JOB NUMBER

PAGE OF

RED BROWN SILTY CLAY FILL
FILL USED FOR CONSTRUCTING THE

RAILROAD

ELEV

REFUSAL

180

24

400

ELEVATION TO BE PROVIDED BY WA



Law Engineering

Soil Test Boring Record

PENETRATIONBLOWS PER FOOT

10 20 30 40 5060 80 100 tr

fl
STIFF MOTTLED REDDISHBROWN SILTY

CLAYFILL
13

STIFF MOTTLED BROWN SILTY CLAY 10

WITH ROCK FRAGMENT FILL

SOFT TO FIRM REDDISH BROWN SILTY

CLAY RESIDUUM

LIGHT BROWN VERY WEATHERED SHALE

REFUSAL

DEPTH Ft DESCRIPTION

BORING NUMBER

DATE DRILLED

JOB NUMBER

PAGE OF

ELEV

20

40

105

120

25

50

REMARKS
ELEVATION TO BE PROVIDED BY



BORING NUMBERLaw Engineering

GRAY SHALE

Boring Record

BORING TERMINATED

ELE

DATE DRILLED

JOB NUMBER

PAGE

PENETRATIONBLOWS PER FOOT
10 20 40 5060 80 100

REMARKS BORING ADVANCED USING AIR ROTARY EQUIPMENT

ELEVATION TO BE PROVIDED BY WA

Ft DESCRIPTION

TANISHBROWN TO BROWN SILTY

CLAY

GRAYBROWN SILT WITH SHALE

FRAGMENTS

REFUSAL135

252

400



1Q

RA SHALE

Boring Record

DESCRIPTION

JOB NUMBER

PENETRATIONBLOWS PER FOOT

10 20 30 40 5060 100

REMARKS BORING ADVANCED USING AIR ROTARY EQUIPMENT

Law Engineering BORING NUMBER

DATE DRILLED

K8819S

PAGE OF

WEATHERED SHALE

BROWN AND GRAYBROWN SILTY CLAY

WITH TRACE SHALE FRAGMENTS

ELEV

400

ELEVATION TO BE PROVIDED BY TVA



Law Engineering

Boring Record

DESCRIPTION

BORING NUMBER

92188
DATE DRILLED

19Q5
JOB NUMBER

PAGE

PENETRATIONBLOWS PER FOOT
10 20 30

REMARKS



Law Engineering

Boring Record

REDBROWN AND BROWN SILTY CLAY

ILL

GRAY BROWN SILTY CLAY FILL

SOME OF THE SOILS APPEAR TO BE

ASSOICIATED WITH AN OLD ROAD

SURFACE

BORING NUMBER
GA

10588
DATE DRILLED

JOB NUMBER

PAGE OF

ELEV PENETRATIONBLOWS PER FOOT

10 20 Q4c3DE DESCRIPTION

2h TOPSOIL

130

180

RED BROWN SANDY CLAY

SLURRY POSSIBLE RESIDUUM

REMARKS ELEVATION TO BE PROVIDED BY TVA



GRAY BROWN SANDY CLAYEY SILT WHICH

GRADES TO GRAY CLAYSAND RESIDUUM

CLAY CONTAINING

FRAGMENTS

REFUSAL

J16A
BORING NUMBER

10588
DATE DRILLED

JOB NUMBER

PAGE OF

PENETRATIONBLOWS PER FOOT
20 3040

Law Engineering

Boring Record

DESCRIPTION
ELEV

REMARKS ELEVATION TO BE PROVIDED BY TVA



Law Engineering

Boring Record

REDBROWN SILTY CLAY WITH SMALL

ROCK FRAGMENTS FILL

RED TO REDBROWN TO BROWN SILTY

CLAY FILL

BROWN SILTY CLAY POSSIBLE

TOPSOIL

REMARKS BORING ADVANCED USING AIR ROTARY EQUIPMENT

ELEVATION TO BE PROVIDED BY TVA

DEPTH Ft DESCRIPTION

BORING NUMBER

DATE DRILLED

JOBNUMBER

PAGE OF

ELEV PENETRATIONBLOWS PER FOOT

10 20 30 40 5060 80 100

100

205

220

400

GRAY AND BROWN SLURRY WITH ROCK

FRAGMENTS



BORING NUMBER

DEPTH Ft

410

Boring Record

DESCRIPTION

DATE DRILLED

JOB NUMBER

Law Engineering

PAGE OF

PENETRATIONBLOWS PER FOOT

10 20 30 40 5060 80 100

CASING BLEWOUT AROUND 41 FEET
THE BORING WAS OFFSET AND
REDRILLED

REDBROWN BROWN AND GRAY SILTY

CLAY WITH SHALE FRAGMENTS

BROWN AND GRAY SHALE

BORING TERMINATED

REMARKS
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APPENDIX

MONITORING WELL DIAGRAMS

Bi



PROJECT

WELL NUMBER

LOCATION COORDINATES 944

GROUND SURFACE ELEVATION

GRANULAR BACKFILL

MATERIAL

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER

RISER MATERIAL

COMMENTS

JOB NUMBER

INSTALLATION DATE

Tennessee 083 inaU 240820475 oh 575458

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

KEY CODECOMBINATION

SCREEN MATERIAL

NOT TO SCALE

DEPTH TO TOP OF

BENTONITE SEAL

DEPTH TO TOP OF

GRANULAR MATERIAL

11U GROUT

BENTONITE

GRANULAR

BACKFILL

TYPE MON WELL IONh RECORD

KINGSTON STEAM PLANT

7725 MSL

fin WFS

IN
AW RIQFQJ

PflRIM

2043

PVC

LOOKASLE COVER

WELL

GROUND SURFACE

LENGTH OF

SOLID SECTION

TOTAL DEPTH

OF WELL

690

STABILIZED WATER

LEVEL

BELOW GROUND

SURFACE

MEASURED ON

LENGTH OF
TAIL PIPE

iQ



PROJECT

WELL NUMBER

LOCATION COORDINATES

GROUND SURFACE ELEVATION

GRANULAR BACKFILL

CASING MATERIAL

DRILLING TECHNIQUE

BOREHOLE DIAMETER RO
LOCKABLE COVER

RISER MATERIAL

COMMENTS

JOB NUMBER

INSTALLATION DATE 88U

Tennessee Lambert NAD83 240820k25 Northing 5754575

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

KEY CODECOMBINATION

SCREEN MATERIAL

NOT TO SCALE

DEPTH TO TOP OF

BENTONITE SEAL

DEPTH TO TOP OF

GRANULAR MATERIAL

GROUT

BENTONITE

GRANULAR

BACKFILL

TYPE MONITORING WELL INSTALLATION RECORD

KINGSTON STEAM PLANT

7724 MSL

010 INCHES

INCHES

flRII

ROBINSON

PVC

LOCKABLE COVER

WELL

GROUND

LENGTH OF

SOLID SECTION

722

TOTAL DEPTH

OF WELL

624

STABILIZED WATER

LEVEL

BELOW GROUND

SURFACE

MEASURED ON



TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT STEAM JOB NUMBER

WELL NUMBER INSTALLATION DATE

LOCATION COORDINATES 4t79 1636 Tennessee Lambert NAD83 inQg 240846225

GROUND SURFACE ELEVATION TOP OF INNER CASING

GRANULAR BACKFILL MATERIAL COUR SLOT SIZE

CASING MATERIAL CASING DIAMETER

DRILLING TECHNIQUE DRILLING CONTRACTOR

BOREHOLE DIAMETER FIELD REPRESENTATIVE

LOCKABLE COVER KEY CODECOMBINATION

RISER MATERIAL SCREEN MATERIAL

COMMENTS

NOT TO SCALE

LOCKABLE COVER

GROUND SURFACE

WELL 1CQ 53
DEPTNTOTOPOF

BENTONITE

IQ TIQ
DEPTHTOTOPOF LENGTHOF

OF WELL

GRANULAR MATERIAL SOLID SECTION

RISER

STABILIZED WATER

LEVEL 26

GROUT
BELOW GROUND

SURFACE

BENTONITE

SCREEN
SLOTTED SECTION

MEASURED ON

GRANULAR



PROJECT

WELL NUMBER

LOCATION COORDINATES

GROUND SURFACE ELEVATION

GRANULAR BACKFILL

CASING MATERIAL

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER

RISER MATERIAL

COMMENTS

JOB NUMBER

INSTALLATION DATE

Tennessee NAD83 240846225 574754063

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

KEY CODECOMBINATION

SCREEN MATERIAL

NOT TO SCALE

DEPTH TO TOP OF

BENTONITE SEAL

DEPTH TO TOP OF

GRANULAR MATERIAL

GROUT

BENTONITE

GRANULAR

BACKFILL

TYPE II MONITORING WELL INSTALLATION RECORD

KINGSTON STEAM PLANT

7563 MSL

ES
INCHES

HIGHLAND DRILLING

ROBINSON

LOCKABLE COVER

GROUND

LENGTH OF
SOLID SECTION

TOTAL DEPTH

OF WELL

300

STABILIZED WATERQQ
BELOW GROUND

SURFACE

MEASURED ON

LU



PROJECT

WELL NUMBER

LOCATION COORDINATES

GROUND SURFACE ELEVATION

GRANULAR BACKFILL MATERIAL

CASING MATERIAL

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER

RISER MATERIAL

COMMENTS

JOB NUMBER

INSTALLATION DATE

B3l inoU 084 Northino 574754063

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

KEY CODECOMBINATION

SCREEN MATERIAL

NOT TO SCALE

DEPTH TO TOPOF

BENTONITE SEAL

DEPTH TO TOP OF

GRANULAR MATERIAL

GROUT

BENTONITE

GRANULAR

BACKFILL

TYPE II MONITORING WELL INSTALLATION RECORD

KINGSTON STEAM PLANT

7536 MSL

QUARTZ SANDCOURSE

PVC

4h MSL

POWER AUGER

010 INCHES

11 INCHES

INCHES

Eq

LAW ENGINEERING

ROBINSON

PVC

LOCKABLE COVER

GROUND SURFACE

LENGTH OF

SOLID SECTION

TOTAL DEPTH

OF WELL

STABILIZED WATERQQ
BELOW GROUND

SURFACE

MEASURED ON



TYPE MONITORING WELL iONh RECORD

KINSSTCN STFAM PLANT

WELL NUMBER

LOCATION COORDINATES

NOT TO SCALE

DEPTH TO TOP OF

ITEh SEAL

DEPTH TO TOP OF

GRANULAR MATERIAL

BENTONITE

GRANULAR

BACKFILL

GROUT

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

KEY CODECOMBINATION

SCREEN MATERIAL

PROJECT JOB NUMBER

INSTALLATION DATE 88

GROUND SURFACE ELEVATION

GRANULAR BACKFILL

CASING MATERIAL

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER

RISER MATERIAL

COMMENTS

7891 MSL

010 INCHES

INCHFS

HIGHLAND DRILLING

INSCT

PVC

LOCKABLE COVER

GROUND

STICKUP

VENTED

WELL

TOP OF

ROCK

RISER

LENGTh OF

SOLID SECTION

164

TOTAL DEPTH

OF WELL

STABILIZED WATERQJ
BELOW GROUND

SURFACE

MEASURED ON



TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT STEAM
JOB NUMBER

WELL NUMBER INSTALLATION DATE

LOCATION COORDINATES 1740 1557 Tennessee Lambert BQS Easting 240713225 Northing

GROUND SURFACE OF INNER CASING

GRANULAR BACKFILL MATERIAL COUR SLOT SIZE 01

CASING MATERIAL CASING DIAMETER

DRILLING TECHNIQUE DRILLING CONTRACTOR

BOREHOLE DIAMETER FIELD REPRESENTATIVE

LOCKABLE COVER KEY CODECOMBINATION

RISER MATERIAL SCREEN MATERIAL

COMMENTS

NOT TO SCALE

LOCKABLE COVER

GROUND SURFACE

VENTED

WELL PROTECTOR 3l IU

DEPTH TO TOP OF

BENTONITE SEAL

TOTAL DEPTH

DEPTH TO TOP OF LENGTH OF
OF WELL

GRANULAR MATERIAL SOLID SECTION

142

RISER

STABILIZED WATER

LEVEL

GROUT
BELOW GROUND

SURFACE

BENTONITE

SCREEN
SLOTTED SECTION

MEASURED ON

GRANULAR

CAP

EN
DIG IG



TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT STEAM
JOB NUMBER

WELL NUMBER INSTALLATION DATE

LOCATION COORDINATES 3123 NAD83 ingl 240885675 Northing

GROUND SURFACE ELEVATION TOP OF INNER CASING

GRANULAR BACKFILL MATERIAL SLOT SIZE

CASING MATERIAL CASING DIAMETER

DRILLING TECHNIQUE DRILLING CONTRACTOR

BOREHOLE DIAMETER 11 FIELD REPRESENTATIVE

LOCKABLE COVER

RISER MATERIAL

COMMENTS

NOT TO SCALE

DEPTH TO TOP OF

BENTONITE SEAL

DEPTH TO TOP OF

GRANULAR MATERIAL

GROUT

BENTONITE

GRANULAR

EACKFILL

7692 MSL

010 INCH

INCHES

LAW ENflINEFRINfl

ROBINSON

KEY CODECOMBINATION

SCREEN MATERIAL

2043

LOCKABLE COVER

LENGTH OF

SOLID SECTION

TOTAL DEPTH

OF WELL

STABILIZED WATER

LEVEL

BELOW GROUND

SURFACE

MEASUREO ON

LENGTH OF
TAIL PIPE



JOB NUMBER

INSTALLATION DATE

Tennessee Larnbert NAD83 Eastina 240885625 Northina 57587243

GROUND SURFACE ELEVATION

GRANULAR BACKFILL MATERIAL

CASING MATERIAL

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER

RISER MATERIAL

COMMENTS

NOT TO SCALE

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

KEY CODECOMBINATION

SCREEN MATERIAL

DEPTH TO TOP OF

BENTONITE SEAL

DEPTH TO TOP OF

GRANULAR MATERIAL

GROUT

BENTONITE

GRANULAR

BACKFILL

LENGTH OF

SOLID SECTION

74

LENGTH OF
1TED SECTION

100

LENGTH OF

TAILPIPE

TOTAL DEPTH

OF WELL

PROJECT

TYPE II MONITORING WELL INSTALLATION RECORD

KINGSTON APJT

WELL NUMBER

LOCATION COORDINATES 734

7674 MSL

QUARTZ SAND

PVC

AUGER AND AIR ROTARY

7705 MSL

lt Ktru

18

IMflW

VFS

PVC

HIGHLAND DRILLING

ROBINSON

LOCKABLE

COVER

VENTED CAP

TSTICKUP
WELL PROTECTOR

GROUND
SURFACE

RISER

TOP OF ROCK

SCREEN

CAP

STABILIZED WATER

LEVEL 104

BELOW GROUND

SURFACE

MEASURED ON

IG LU



GROUND SURFACE ELEVATION

GRANULAR iLLh MATERIAL

CASING MATERIAL

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER

RISER MATERIAL

COMMENTS

JOB NUMBER

1ONh DATE

Lainbert Sl ingl 24029155 iUh 57153531

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

KEY CODECOMBINATION

SCREEN MATERIAL

NOT TO SCALE

DEPTH TOTOP OF

SEAL

DEPTH TO TOP OF

GRANULAR MATERIAL

GROUT

GRANULAR

BACKFILL

TYPE II MONITORING WELL RECORD

PROJECT

WELL NUMBER

LOCATION COORDINATES 3046

WAT ROTARY

7613 MSL

SMfl OQ

WW CR
2043

LOCKABLE COVER

GROUND

STICKUP

VENTED

WELL

TOP OF

ROCK

LENGTH OF

SOLID SECTION

138

TOTAL DEPTH

OF WELL

STABILIZED WATER

LEVEL

BELOW GROUND

SURFACE

MEASURED ON



PROJECT

WELL NUMBER

LOCATION COORDINATES

GROUND SURFACE ELEVATION

GRANULAR BACKFILL MATERIAL

CASING MATERIAL

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER

RISER MATERIAL

COMMENTS

JOB NUMBER

INSTALLATION DATE

Tennessee Lambert NADB3 inQg 24029155 Northing 57153531

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

KEY CODEJCOMBINATION

SCREEN MATERIAL

NOT TO SCALE

DEPTH TO TOP OF

BENTONITE SEAL

DEPTH TO TOP OF

GRANULAR MATERIAL

GROUT

BENTONITE

GRANULAR

BACKFILL

TYPE II MONITORING WELL INSTALLATION RECORD

KINGSTON STEAM PLANT

7613 MSL

INCHES

HIGHLAND DRILLING

ROBINSON

2043

LOCKABLE COVER

VENTED

GROUND SURFACE

LENGTH OF

SOLID SECTION

TOTAL DEPTH

OF WELL

STABILIZED WATER

LEVEL

BELOW GROUND

SURFACE

MEASUREDON



PROJECT

WELL NUMBER

LOCATION COORDINATES

GROUND SURFACE ELEVATION

GRANULAR BACKFILL MATERIAL

CASING MATERIAL

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER

RISER MATERIAL

COMMENTS

JOB NUMBER

INSTALLATION QQ
Lanibert NADB3 2406718 Noting 575840

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

KEY CODECOMBINATION

SCREEN MATERIAL

NOT TO SCALE

DEPTH TO TOP OF

BENTONITE SEAL

DEPTH TO TOP OF

GRANULAR MATERIAL

GROUT

ITE

GRANULAR

BACKFILL

TYPE II MONITORING WELL INSTALLATION RECORD

KINGSTON STEAM AN

Ih MSI

010 INCH

INCHES

HIGHLAND DRILLING

ROBINSON

PVC

LOCKABLE COVER

WELL

LENGTH OF

SOLID SECTION

TOTAL DEPTH

OF WELL

252

STABILIZED WATERQQ
BELOW CROUND

SURFACE

MEASURED ON



GROUND SURFACE ELEVATION

GRANULAR BACKFILL Uh
CASING MATERIAL

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER

RISER MATERIAL

COMMENTS

NOT TO SCALE

JOB NUMBER

INSTALLATION DATE

iber

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILLING CONTRACTOR

FIELD

KEY

SCREEN MATERIAL

DEPTH TO TOP OF

BENTONITE SEAL

DEPTH TO TOP OF

GRANULAR MATERIAL

LENGTH OF

SOLID SECTION

34

TOTAL DEPTH

OF WELL

442

TYPE II MONITORING WELL INSTALLATION RECORD

KINGSTON STEAM PLANTPROJECT

WELL NUMBER

LOCATION COORDINATES

Q99

Fastina 2406718 Narthino 840

MSL

INflH

INCHFS

HIGHLAND DBILLINQ

HW ROBINSON

2043

LOCKABLE COVER

VENTED CA

WELL PROTECTO
STICKUP

GROUND SURFACE

7929 MSL

GROUT

ITE

GRANULAR

BACKFILL

TOP OF ROCK

SCREEN

CAP

STABILIZEO WATER

LEVEL

BELOW GROUND

SURFACE

MEASURED ONLENGTH OF7Q7 SECTION

in

LENGTH OF
TAILPIPE

LAST



TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT STEAM
JOB NUMBER

WELL NUMBER INSTALLATION DATE

LOCATION NAD83 Easting 2407752 Northing

GROUND SURFACE ELEVATION TOP OF INNER CASING

GRANULAR BACKFILL SLOT SIZE 01

CASING MATERIAL CASING DIAMETER

DRILLING TECHNIQUE DRILLING CONTRACTOR

BOREHOLE DIAMETER FIELD REPRESENTATIVE

LOCKABLE COVER KEY CODECOMBINATION

RISER MATERIAL SCREEN MATERIAL

COMMENTS

NOT TO SCALE

LOCKABLE COVER

WELL RO
DEPTH TO TOP OF

BENTONITE satu

TOTAL DEPTH

DEPTH TO TOP OF LENGTH OF
OF WELL

GRANULAR MATERIAL SOLID SECTION

522

RISER

STABILIZED WATER

LEVEL

GROUT
BELOW GROUND

SURFACE

BENTONITE

SCREEN MEASURED

GRANULAR liLfA
BACKFILL

CAP



WELLNUMBER

LOCATION

GROUND SURFACE ELEVATION

GRANULAR BACKFILL MATERIAL

CASING MATERIAL

DRILLING TECHNIQUE

BOREHOLE DIAMETER 5Uh AIR

LOCKABLE COVER

RISER MATERIAL

COMMENTS

JOB NUMBER

INSTALLATION DATE

Tennessee Lambert NAD83 2407751 Northing 57818105

TOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILLING CONTRACTOR

FIELD REPRESENTATIVE

KEY CODECOMBINATION

SCREEN MATERIAL

NOT TO SCALE

DEPTH TO TOP OF

SENTONITE SEAL

DEPTH TO TOP OF

GRANULAR MATERIAL

LENGTH OF

SOLID SECTION

623

LENGTH OF
UED SECTION

100

OF
TAIL PIPE

TOTAL DEPTH

OF WELL

730

TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT

7681 MSL

010 INCHES

CNF

If Akin flOti IKIfl

2043

PVC

LOCKABLE OOVER

NQOA
STICKUP 27

WELL PROTECTO

SURFACEGROUND

765L

RISER

TOPOF ROCK

GROUT

BENTONITE

GRANULAR

BACKFILL

5CR EEN

STABILIZED WATER

LEVELAa

BELOW GROUND

SURFACE

MEASURED ON

CAP



PROJECT Fossil

WELL NUMBER

LOCATION

GROUND SURFACE ELEVATION

GRANULAR BACKFILL MATERIAL

CASING MATERIAL SCH 40

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER

COMMENTS

DEPTH TO TOP OF

BENTONITE SEAL

from ground surface

DEPTH TOTOP OF

GRANULAR MATERIAL

from ground

GROUT

BENTONITE

GRANULAR

BACKFILL

TYPE II MONITORING WELL INSTALLATION RECORD

INSTALLATION DATE

Easting 241079525

July 1992

Tennessee Lambert NAD83 Northing 57806665

76242 MSL TOP OF INNER CASING 76542 MSL

Sand SLOT SIZE 0010

CASING DIAMETER SCH 40 PVC

HSA DRILLING CONTRACTOR John Voekel Law Engr

425 HSA ID FIELD REPRESENTATIVE Mel Wagner

Yes FILTER CLOTH AROUND SCREEN No

The 425 HSA was used first with the continuous sampling barrel

Next the ID auger was used to provide room for the sand pack around the screen

NOT TO SCALE
LOCKABLE COVER

GROUND SURFACE

STICKUP

VENTED CAP

WELL PROTECTOR

SLOPED CONCR

RISER

instickup

SCREEN

LENGTH OF

SOUD SECTION

including stickup

TOTAL DEPTH

OF WELL

370

from ground surface

STABILIZED WATER

LEVEL

BELOW GROUND

SURFACE

MEASURED ON

July10 1992

LENGTH OF

SLOTTED SECTION

LENGTH OF

TAIL PIPE

ENG LAB



TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant

WELL NUMBER 18 INSTALLATION DATE July 10 1992

LOCATION Tennessee Lambert NAD83 Easting 241081493 Northing 57807563

GROUND SURFACE ELEVATION 76432 MSL TOP OF INNER CASING 76732 MSL

GRANULAR BACKFILL MATERIAL Sand SLOT SIZE

CASING MATERIAL SCH 40 PVC CASING DIAMETER SCH 40 PVC

DRILLING TECHNIQUE HSA DRILLING CONTRACTOR John Voekel Law Engr

BOREHOLE DIAMETER 425 HSA ID FIELD REPRESENTATIVE Mel Wagner

LOCKABLE COVER Yes FILTER CLOTH AROUND SCREEN No

COMMENTS The 425 HSA was used first with the continuous sampling barrel

Next the ID auger was used to provide room for the sand pack around the screen

NOT TO SCALE

DEPTH TO TOP OF

BENTONITE SEAL

11 from ground surface

DEPTH TO TOP OF

GRANULAR MATERIAL

from ground

GROIJ1

BENTONITE

GRANULAR

BACKFILL

LOCKABLE COVER

GROUND

STICKUP

VENTED CAP

WELL PROTECTOR

SLOPED CONCRETE

RISER
64

LENGTH OF

SOLID SECTION

64

TOTAL DEPTH

OF WELL
387

It
ih ground surf ace

STABILIZED WATER

EL
BELOW GROUND

SURFACE

MEASURED ONLENGTH OF

SLO1TED SECTION

LENGTH OF

TAIL PIPE

ENS EB eigns



TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT Fossil

WELL NUMBER

LOCATION Tennessee Lambert NAD83

GROUND SURFACE ELEVATION

GRANULAR BACKFILL MATERIAL

CASING MATERIAL 40

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER

COMMENTS

NOT TO SCALE

DEPTH TO TOP OF

BENTONITE SEAL

from

DEPTH TOTOP OF

GRANULAR MATERIAL

from ground

GROUT

BENTONITE

GRANULAR
BACKFILL

INSTALLATION DATE

Easting 241084011

July 13 1992

Northing 57808678

76390 MSL TOP OF INNER CASING 76690 MSL

Sand SLOT SIZE 0010

CASING DIAMETER SCH 40 PVC

HSA DRILLING CONTRACTOR John Voekel Law Engr

425 HSA ID FIELD REPRESENTATIVE Mel Wagner

Yes FILTERCLOTHAROUND SCREEN No

The HSA was used first with the continuous sampling barrel

Next the 625 ID auger was used to provide room for the sand pack around the screen

LOCKABLE COVER

VENTED CAP

GROUND SURFACE

SLOPED CONCRETE

STICKUP

RISER 10

LENGTH OF

SOLID SECTION

10

including stickup

TOTAL DEPTH

OF WELL

from ground surface

SCREEN

STABILIZED WATER

LEVEL
BELOW GROUND

SURFACE

MEASURED ONLENGTH OF

SLOTTED SECTION
25

LENGTH OF

TAIL PIPE

IG LAB



TYPE II MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant

WELL NUMBER

LOCATION Tennessee Lambert NAD 83

GROUND SURFACE ELEVATION

GRANULAR BACKFILL MATERIAL

CASING MATERIAL 40

DRILLING TECHNIQUE

BOREHOLE DIAMETER

LOCKABLE COVER

COMMENTS

HSA was not used because the well was drilled in clayfilled berm

NOT TO SCALE

DEPTH TO TOP OF

BENTONITE SEAL

from ground

DEPTH TO TOP OF

GRANULAR MATERIAL

from ground

GRO1

BENTONITE

GRANULAR

BACKFILL

INSTALLATION DATE

Easting 241089094

July 10 1992

Northing 57810822

75306 MSLTOP OF INNER CASING

SLOT SIZE

CASING DIAMETER

DRILLING CONTRACTOR

HSA FIELD REPRESENTATIVE

FILTER CLOTH AROUND SCREEN

The NSA was used first with the continuous sampling barrel

0010

SCH 40 PVC

llLaw

Mel Wagner

No

LOCKABLE COVER

STICKUP

VENTED CAP

WELL PROTECTOR

SLOPED CONCRETE

RISER 10

LENGTH OF

SOLID SECTION

10

including stickup

TOTAL DEPTH

OF WELL

17

from ground surface

STABILIZED WATER

LEVEL

BELOW GROUND

SURFACE

MEASURED ON

July 131992

LENGTH OF

SLOTTED SECTION

10

LENGTH OF

TAILPIPE

DIG Sh tsce



MONITORING WELL INSTALLATION RECORD

PROJECT Kingston Fossil Plant

WELL NUMBER

TOP OF INNER CASING

DRILLING TECHNIQUE

DRILLED

INSTALLATION DATE

CASING MATERIAL

BOREHOLE DIAMETER

LOGGED BY

rnRRRAcKIT Filter sand was placed into the annulus from the bottom uo with sand iniector

NOT TO SCALE

Soil descriptions were taken from split spoon sampler

completed with inch inch foot lockable steel well and concrete

Four steel bollards were olaced around the concrete Dad

DEPTH TO TOP OF

BENTONITE

TO TOP OF

GRANULAR

BENTONITE
TOP OF ROCK

GRANULAR

BACKFILL

HollowStem qer

July10 2002

PVC Sch 80

14 in

Jim Overton

LOCKABLE COVER

GROUND SURFACE

VENTED CAP

WELL PROTECTOR

RISER

SCREEN

LENGTH OF

SOUP SECTION

170 ft

TOTAL DEPTH

OF WELL

49 ft

STABIUZED WATER

LEVEL

BELOW GROUND

SURFACE

MEASURED ON

July 12 2002
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Kingston Fossil Plant Ash Disposal Area May 2004

MACTEC Project 30430410090001

LABORATORY TEST PROCEDURES

Moisture Content

The moisture content in given mass of soil is the ratio expressed as percentage of the weight of

the water to the weight of the solid particles This test was conducted in accordance with

ASTM 2216

Unit Weights

The moist or dry unit weight of given soil mass is obtained by dividing the weight of the soil mass

by the volume Selected portions of the 3inch split spoon and Shelby tube samples obtained during

the exploration were measured and weighed in our laboratory to determine sample unit weights

Specific Gravity of Soil Solids

The specific gravity of soil solids is the ratio of the mass of unit volume of soil solid to the mass

of the same volume of gasfree distilled water at 20C The test method for determining the specific

gravity of soil solids that passes the 475mm No sieve using water pycnometer is described

in ASTM 854 Method and Test Methods for Specific Gravity of Soil Solids by Water

Pycnometer

Atterberg Limits

Originally the Atterberg Limits consisted of seven limits of consistency of finegrained soils In

cunent engineering usage the term usually refers only to the liquid limit LL and plastic limit

PL The LL between the liquid and plastic states is the water content at which trapezoidal

groove of specified shape cut in moist soil held in special cup is closed after 25 taps on hard

rubber plate The PL between plastic and semisolid states is the water content at which the soil

crumbles when rolled into threads of 18 inch in mete

The LL has been found to be proportional to the compressibility of the normally consolidated soil

The is the calculated difference in water contents between the LL and the PL Together the LL

and are used to classify silts and clays according to the Unified Soil Classification System



Kingston Fossil Plant Ash Disposal Area May 2004

MACFEC Project 30430410090001

ASTM 2487 The P1 is used to predict the potential for volume changes in confined soils

beneath foundations or grade slabs The LL PL and P1 are determined in accordance with ASTM

18

Grain Size Distribution

Grain Size Tests are performed to aid in determining the soil classification and the grain size

distribution The soil samples are prepared for testing according to ASTM 421 dry preparation or

ASTM 2217 wet preparation If only the grain size distribution of soils coarser than number 200

sieve 0074mm opening is desired the grain size distribution is determined by washing the sample

over number 200 sieve and after drying passing the samples through standard set of nested sieves

If the grain size distribution of the soils finer than the number 200 sieve is also desired the grain size

distribution of the soils coarser than the number 10 sieve is determined by passing the sample through

set of nested sieves Materials passing the number 10 sieve are dispersed with dispersing agent and

suspended in water and the grain size distribution calculated from the measured settlement rate of the

particles These tests are conducted in accordance with ASTM 422

Triaxial Shear Tests

Triaxial shear tests are used to determine the strength characteristics and friction angle of given

soil sample Triaxial tests are also used to determine the elastic properties
of the soil specimen

lhshear tests are performed on several sections of relatively undisturbed sample extruded

from the sampling tube The samples are trimmed into cylinders 14 to 28 inches in diameter and

encased in rubber membranes Each is then placed in compression chamber and confined by

allaround air pressure The test results are presented in the form of stressstrain curves and Mohr

envelopes or pq plots on the accompanying Triaxial Shear Test Sheets

One of three types of triaxial tests is normally performed the most suitable type being determined

by the loading conditions imposed on the soil in the field and the soil characteristics

ConsolidatedUndrained Designated as CU or Test

ConsolidatedDrained designated as CD or Test

UnconsolidatedUndrained designated as UU or Test



Xkgston Fossil rQiDisposalArea May 2004
MA CTEC Project 30430110090001

Consolidation Test

Consolidation tests are conducted on representative soil samples to determine the change in height

of the sample with increasing load The results of these tests are used to estimate the amount and

rate of settlement of structures constructed on similar soils

consolidation test is conducted according to ASTM D2435 on single section of an undisturbed

sample extruded from sample tube The sample is trimmed into disc 20 or 25 inches in

diameter and inch thick The disc is confined in steel ring and sandwiched between porous

plates Depending on the conditions in the field the test may be conducted with sample either at

its natural moisture content or saturated It is then subjected to incrementally increasing vertical

loads and the resulting deformations are measured with micrometer dial gauge Void ratios are

then calculated from these deformation readings The test results are presented in the form of

curves on the accompanying Consolidation Test Sheet

Falling Head Permeability Test

The test sample was taken from the bottom of the undisturbed sample The physical dimensions and

weight were obtained and the sample was encased in rubber membrane and placed in triaxiai

chamber The sample was then backpressure tQhdh until value of 095 or greater was reached

After saturation was obtained the sample was consolidated under 10psi confining stress Upon

completion of consolidation falling head permeability test was performed The test was conducted

in accordance with ASTM 5084



WA Kingston Fossil Plant Ash Disposal Area

MACTEC Project 3043041009000

TABLE

NATURAL MOISTURE CONTENT AND
ATTERBERG LIMITS LABORATORY TEST RESULTSrber

Sample Sample Moisture Lflfld

Boring Sample Sample Depth iteM Limit it Plasticity

Number Number fl
Bi UD1 UD ASH 445 19 NT NT NT

Bi UD2 Alluvium 6567 20 NV NP NP

B2 UD Alluvium 7072 17 NV NP NP

B3 SPT ASH 015 24 NT NT NT

B3 SPT ASH 565 20 NT NT NT

B3 SPT ASH 10115 16 NT NT NT

B3 SPT ASH 15165 17 NT NT NT

B3 SPT ASH 20215 39 NT NT NT

B3 SPT ASH 25265 40 NT NT NT

B3 SPT ASH 30315 34 NT NT NT

B3 SPT ASH 35365 22 NT NT NT

B3 SPT ASH 40415 22 NT NT NT

B3 10 SPT ASH 46 31 NT NT NT

B3 11 SPT ASH 50515 39 NT NT NT

B3 12 SPT ASH 55565 43 NT NT NT

B3 13 SPI FILLASH 60615 30 NT NT NT

14 SPT ASH 65665 16 NT NT NT

B4A UD1 UD ASH 1517 37 NT NT NT

B4A UD3 UD ASH 2527 38 NT NT NT

B5 SPT ASH 015 22 NT NT NT

B5 SPT ASH 565 39 NT NT NT

B5 SPT ASH 10115 25 NT NT NT

B5 SPT ASH 15165 32 NT NT NT

BS SPT ASH 20215 30 NT NT NT

BS SPT ASH 25265 39 NT NT NT

BS SPT ASH 30315 41 NT NT NT

BS SPT ASH 35365 29 NT NT NT

BS SPT ASH 40415 34 NT NT NT

BS SPT ASH 015 25 NT NT NT

BB SPT ASH 5873 20 NT NT NT

BB UD2 UD ASH 1012 19 NT NT NT

BB SPT ASH 12135 22 NT NT NT

BB SPT ASH 15165 45 NT NT NT

B8 UD3 UD ASH 2022 32 NT NT NT



TVA Kingston Fossil Plant Ash Disposal Area

MACTEC Project 0001
TABLE

NATURAL MOISTURE CONTENT AND
ATTERBERG LIMITS LABORATORY TEST RESULTS

Boiing

Nwnber

BB

Sample

Numbe
Sample

type

SPT

pQl
lpflon

OMn
ASH

le
Depth

22235

lQ
tontent

43

lq

NT

ic
Umit

NT

stic

NT

BS SPT ASH 256271 27 NT NT NT

SPT ASH 30315 25 NT NT NT

B8A SPT ASH 35365 37 NT NT NT

BBA SPT ASH 40415 47 NT NT NT

BBA SPT ASH 45465 37 NT NT NT

BBA SPT ASH 50515 36 NT NT NT

BBA SPT Alluvium 57585 24
26 15 11

BBA SPT Alluvium 62635 24

BBA UD2 ID Alluvium 6062 22 26 16 10

BBA SPT Alluvium 65665 27
NV NP NP

BBA SPT Alluvium 70709 17

310 SPT ASH 015 18 NT NT NT

iQ UD1 LID ASH 57 25 NT NT NT

BiD SPT ASH 785 28 NT NT NT

UD2 UD ASH 1012 25 NT NT NT

SPT ASH 12135 30 NT NT NT

UD3 LID ASH 1517 38 NT NT NT

SPT ASH 17las 45 NT NT NT

UD4 UD ASH 2022 37 NT NT NT

310 SPT ASH 22235 32 NT NT NT

Bb SPT ASH 25265 48 NT NT NT

310 SPT Alluvium 30315 25 NT NT NT

310 UD5 UD Alluvium 3537 22 NV NP NP

Bla SPT Alluvium 37385 20 NT NT NT

NT Not Tested

NV NonViscous

NP NonPlastic

SPT Standard Penetration Test

Prepared By Date Checked By Date QU



PARTICLE SIZE ANALYSIS REPORT

90

70

60

50

40

30

20

10

200 100 100 01 001
GRAIN SIZE

Test GRAVEL SAND SILT CLAY

00 22 625

0001

LL 055 030 015 Cu

NV NP

6Q
MATERIAL DESCRIPTION USCS kS

Grey Bottom Ash with Fly Ash

Project No 10090001
Project TVA Kingston Ash lh Area

Locot ion lA Bulk

Date 041904

Remarks

Specific Gravity 235

No
PARTICLE SIZE ANALYSIS REPORT

LAW ENGINEERING AND ENVIRONMENTAL SERVICES



70

uJ

60

50

30

20

10

PARTICLE SIZE ANALYSIS REPORT

100

90

80

HE

200

00

100
GRAIN SIZE mm

001

lh GRAVEL SAND SILT CLAY

588

000

LL D5Q 015 010 Cu

NV NP 0550 00966

MATERIAL DESCRIPTION

Grey Fly Ash with Bottom Ash

Project No 04
Project TVA Kingston Ash Disposal Area

Locot ion UD

Dote 041904

Remarks

Moisture Content 190

No
PARTICLE SIZE ANALYSIS REPORT

LAW ENGINEERINC AND ENVIRONMENTAL SERVICES



LU

GRAIN SIZE mm

00 521 286
lh GRAVEL SAND SILT CLAY

193

LL P1 055 so 03Q

NV NP 0198 0107 00814 00235 00026

DESCRIPTION

OrangeGrey SHt Fine Sand SM

kS

Project No 04
Project TVA Kingston Ash Disposal Area

Location UD

Remarks

Moisture Content 200

Dote 041904

PARTICLE SIZE ANALYSIS REPORT

LAW ENGINEERING AND ENVIRONUENTAL SERVICES Fig No



go

70

LU

50

40

30

20

10

200 100

GRAIN SIZE mm

00 00 535 28
st GRAVEL SAND SILT CLAY

184

LL

NP 0116
Dj

MATERIAL DESCRIPTION

OrangeBrown Si ty Fine Sand SM

Froject Na
Project TVA Kingston Ash Disposal Area

Locot ion B2 UD

Remarks

Moisture Content 168

Date 041904

PARTICLE SIZE ANALYSIS REPORT

LAW ENGINEERING AND ENVIRONMENTAL SERVICES No

100 10 01 001 0001



70

50

30

lh GRAVEL SAND SILT CLAY

16 00 68 389 543

LL 060 Cu

HNV

NP 151

MATERIAL DESCRIPTION LJSCS

Grey Bottom Ash with Fly Ash

Project No

Project TVA Kingston Ash Disposal Area

Location B2A Bulk 05

Date 041904

Remarks

Specific Gravity 240

No
PARTICLE SIZE ANALYSIS REPORT

LAW ENGINEERING AND ENVIRONMENTAL SERVICES

100

90

80

PARTICLE SIZE ANALYSIS REPORT

dE

20

10

200 100 100
GRAIN SIZE

10 01 001 0001



80

70

50
ii

30

20

10

PARTICLE Eh DISTRIBUTION TEST REPORT

CC
00

200 100 100

100 TT
uQ

iEiQ

IET

10 01 001 0001
GRA SIZE

iQh GRAVEL SAND SILT CLAY USCS LL P1

00 40 297 560 103 NT NT NT

SIEVE
inches

Size

PERCENTFINER SIEVE
number

PERCENTFINER Sample information

B3 56S 10115
Cray ash

SPY Samples
075

375
1000
968 10

20
40
60

100

200

960
916
883
840
813
765
663GRAIN SIZE

ODS

Remarks

Methods Particle Size
ASTM 422632002
Specific Gravity of

Portion No 10 240

COEFFICIENTS

Cu

LAW ENGINEERING No 30430410090001

AND ENVIRONMENTAL JJ Kingston Ash

SERVICES INC Late April 21 2004 Fig No 93



90

80

70

u40

30

20

10

GRAIN SIZE

100

PARTICLE SIZE
CC

cE

DISTRIBUTION TEST REPORT

JHHH

200 100 100 10 01 001

GRAVEL SAND SILT CLAY USCS

001

00 02 126 771 101 NT NT

NT

SIEVE PERCENTFINER Sample information
number 20215

995 Gray ash

10 997 SPT Samples
20 997
40 994
60 989

100 973
200 872

Remarks
Methods Particle Size
ASTM 0422632002
Specific Gravity of

Portion Na 10 258

SIEVE
inches
size

PERCENTFINER

0375 1000

060

GRAIN SIZE

COEFFICIENTS

801

LAW ENGINEERING
AND ENVIRONMENTAL

SERVICESINC

Project No 30430410090001

Project WA Kingston Ash

Date April 21 2004 Fig No B3



100

90

30

70

50
Ld

w40

30

20

PARTICLE SIZE DISTRIBUTION TEST REPORT

00 07

SIEVE PERCENTFINER
inches

size

73 146 NT NT NT

SIEVE PERCENTFINER Sample information
number

size S8325265 30315
993 Gray ash

10 956 SPT Samples
20 983
40 979
60 975

100 964
200 920

Remarks

Methods Particle Size

ASTM 422632002
Specific Gravity of

Portion No 10 242

075
0375

1000
999

GRAIN SIZE

D3Q

COEFFICIENTS

LAW ENGINEERING No 30430410090001

AND ENVIRONMENTAL IHoject TVA Kingston Ash

INC kate April 21 2004 Fig No 63

10

200 100

Test

100 10

GRAVEL SAND

GRAIN SIZE mm

01

SILT

001

CLAY

0001

USCS LL



100

80

70

50

w40

30

20

10

200 100

GRAVEL

GRAIN SIZE mm

PARTICLE SIZE DISTRIBUTION TEST REPORT

dt

ITesti

100

SAND LT CLAY

001

LL

00 42

SIEVE PERCENTFINER
inches

size

268 497 193 NT NT

NTJ

SIEVE PERCENTFINER Sample information
number

size 45465
Gray ash

10 904 SPT Samples

20 852
40 805
60 760

100 743
200 690

Remarks

Methods Particle Size
ASTM 422632002
Specific Gravity of

Portion No 10 240

075
0375

1000
990

050

010

GRAIN SIZE

00251

00027

COEFFICIENTS

LAW ENGINEERING
AND ENVIRONMENTAL

SERVICES INC

Project No 30430410090001

Project IVA Kingston Ash

Date lh 21 2004 Fig No 63



100

90

80

70

LU

60

50
LU

w40

30

20

200 100

GRAIN SIZE mm

ii 1001 07 279 536
GRAVEL SAND SILT CLAY LJSCS LL
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This information taken from Kingston Fossil Plant Dredge CellsClosure Soil

investigation Singleton Laboratories Report 672 September 29 1994
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IQU
splitspoon samples obtained were visually classified and tested

for moisture content in accordance with ASTM 2216 while Atterberg

limits grainsize analysis and specific gravity tests were performed

on representative soil samples in accordance with ASTM 4318 and

422 and 854 respectively results are shown in the field

logs Individual test data sheets are enclosed in Appendix

All twentyfive 25 undisturbed soil samples obtained from the dike

areas were tested for moisture content classification grainsize
Atterberg limits specific gravity and unit weight in accordance with

ASTM 2216 2488 422 4318 854 and SLP2 respectively
Unconsolidatedundrained triaxial and consolidatedundrained
triaxial CR with pore water pressure measurements were performed on
five selected undisturbed soil samples in accordance with ASTM
4767 and 5084 respectively Test results are also summarized in

Table Individual test data sheets are enclosed in Appendix
Under test conditions angles of internal friction ranged from zero
with 185 tsf cohesion to 374 degrees and cohesions varied from
zero to 185 tsf Under test conditions apparent angles of
internal friction and cohesions ranged from 44 to 358 degrees and
from 032 to 365 tsf respectively and effective angles of internal
friction and cohesions varied from 92 to 375 degrees and from zero
to 291 tsf respectively

All bulk soil samples obtained from the Dredge Cell were visually
classified as gray silty sand fly ash and tested for moisture
content on representative samples Natural moisture contents ranged
from 345 to 399 percent with an average of 376 percent Two
soil classes were identified from all the bulk samples Compaction
tests were performed in accordance with ASTM 698 Method Optimum
moisture contents and maximum dry densities were determined to be 254
percent and 798 pcf respectively for soil Class and 245 percent
and 799 pcf respectively for soil Class II As indicated from the
test results Soil Classes and are very similar family of
compaction curves was established for each soil class and the
compaction curves are enclosed For each soil class classification
tests including grainsize analysis specific gravity and AtterbergLimits were performed Test results are summarized in Table and
also shown in the attached compaction curves Individual test data
sheets and compaction curves are enclosed in Appendix

uQndrainedh and ujEdrajnedQh CR with pore water pressure measurements tests were
performed on the soil samples remolded to the optimum moisture content
with 95 and 100 percent maximum dry density Test results are alsozedh in Table Individual test data sheets are also enclosed
in Appendix Under test conditions angles of internal friction
ranged from 237 to 240 degrees and cohesions varied from 104 to110 tsf Under test conditions apparent angles of internal
friction and cohesions ranged from 179 to 179 degrees and from 019to 021 tsf respectively and effective angles of internal frictionand cohesions varied from 283 to 383 degrees and from 006 to 027tsf respectively
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This information taken from Report of Soil Borings Monitoring Well Installation and Soil

Laboratory Testing Tennessee Valley Authority Watts Bar and Kingston Facilities

Law Engineering November 30 1988
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LABORATORY TESTING PROCEDURES

ATTERBERG LIMITS

The Atterberg Limits consist of moisture contents of soils which

produce specified consistencies The Atterberg Limits consist of

the Liquid Limit Plastic Limit PL and Shrinkage Limit

SL The between the liquid and plastic states is the

water content at which trapazoidal groove of specified shape
cut in moist soil held in special cup is closed after 25 taps

on hard rubber plate The PL between the semisolid and solid

states is the maximum water content at which reduction in

water content will not cause decrease in the volume of the soil

mass

The LL has been found to be proportional to the compressibility
of the normally consolidated soil The Plasticity Index 1Q is

the calculated difference in water contents between the LL and

PL Together the and are used to classify silts at clays

according to the Unified System Classification of Soils ASTM
2487 The is used to predict the potential for volume

changes in confined soils beneath foundations or grade slabs
Should the Pt indicate the potential for soil volume change
Shrinkage Limit SL testing can be performed to estimate the

amount of volume changes in confined soils beneath foundations or

grade slabs

The LL PL and P1 and SL are determined in accordance with

ASTMs D423 D424 and D427 respectively

GRAIN SIZE DISTRIBUTION

Grain Size Tests are performed to aid in determining the soil
classification and the grain size distribution The soil samples
are prepared for testing according to ASTh 1h dry
preparation or ASTM 17h wet preparation If only the grain
size distribution of soils coarser than nutber 200 sieve

mm opening is desired the grain size distribution is determined

by washing the sample over 200 sieve and after drying passing
the samples through standard set of nasted sieves If the



grain size distribution of the soils finer than the sieve is

also desired the grain size distribution of the soils coarser
than the 10 sieve is determined by passing the sample through
set of nested sieves Materials passing the number 10 sieve are

dispersed with dispersing agent and suspended in water and the

grain size distribution calculated from the measured settlement

rate of the particles These tests are conducted in accordance

with ASTM D422
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APPENDIX

TABULATED GROUNDWATER LEVEL DATA FOR

SELECTED MONITORING WELLS



Kingston

Fossil

Plant

Groundwater

Level

Data

for

SelectedMonitoring

Wells

Date

KIFIOA

KIFlOB

IQIB

KIF12A

KIF12BKIF13AKIF13BKIF16A

IF

KIF2

KIF4A

KIF4B

1F

KIF5A

IF

6A

ms

tm

ftmst

ftmsl

ms

ftmsl

msl

tm

01041989

75072

74701

74970

76132

76145

76076

76142

76155

01051939

75745

01111989

75791

75751

73983

74337

73940

74101

88

03281989

75098

74715

74931

76184

73901

45

03291989

76211

76079

75827

75784

76299

76253

73930

74341

73898

74062

03301989

75794

72

06281989

76250

76106

76145

74321

73520

74236

74426

06291989

75860

75879

07051989

75121

74892

75190

75902

01061989

75906

76263

09131989

74268

73780

74219

74370

74386

09141989

75118

74918

75190

75738

75768

75876

76053

75761

11291989

75115

73468

73287

73550

73383

73301

11301989

75115

74400

74862

75518

12041

989

75801

75843

12051989

75512

75551

12061989

75299

03061990

74144

74127

73914

74072

03071990

76168

75794

72484

32

03081990

75876

76257

03121990

76109

75820

03131990

75121

74738

74993

03141990

76168

75853

06051

990

75761

74321

73478

74222

74472

64

06061990

75135

74856

75112

75764

76017

75755

06071

990

75522

75984

72664

0611199006141990

76093

75817

09051990

75709

74774

73501

74177

74331

74341

09061

990

72625

09101990

76011

75971

75735

75745

09111990

75148

74970

75089

75709

75873

75873

12041990

75735

74016

74570

73944

74108

74117

12051990

75512

75974

72461



Kingston

Fossil

Plant

Groundwater

Level

Data

for

SelectedMonitoring

Wells

Date

KIFlO

KIFIOA

IOB

IIB

KIF12AKIF12BKIF13AKIF13BKIF16AKIF16B

KIF2

KIF4A

KIF4B

KIF5

KUF5A

KIF5B

KIFSA

ftmsl

ftmsl

ftmsl

ttmsl

ms

ms

ftmsl

ftmsl

12061990

76168

76099

75814

75781

12101990

75226

74757

75010

75978

03151991

75673

76198

03201

991

75233

74823

75049

76243

75863

73967

74367

73937

74098

74045

03211991

76201

76129

75909

74659

72536

06031

991

75541

06041

991

75249

74934

75833

74275

06061991

76270

09091991

74413

09101991

75591

75200

75758

09111991

75866

75830

74193

11121991

73442

12171991

75971

74124

74767

74085

74032

74259

12181991

75659

75180

12191991

76211

76135

75955

75925

76106

76280

12231991

75128

76099

03031992

75633

75098

73990

74856

73937

74127

03041992

75974

75935

76348

76339

06021

992

75942

74239

74344

54

06031992

75643

75230

76115

76043

75951

75912

74783

74242

06041

992

76286

76283

08201992

74213

09011992

75591

74229

75643

74839

73747

72090

74009

74016

09021992

75338

74511

12071992

75948

73924

74603

74098

12081992

75646

75046

75141

75955

75955

76119

12101992

76211

76211

06071993

76178

76086

06081

993

75581

75203

75889

74075

6a

36

06091

993

76499

76056

12061993

75679

75223

75285

76178

76296

76198

75955

75866

76102

76093

75922

74121

74465

75095

74462

74761

36

05201994

061

31

994

75643

75230

74278

74537

77

06141994

75965

76375

76417



Kingston

Fossil

Plant

Groundwater

Level

Data

for

SelectedMonitoring

Wells

Date

lO

KIFIDA

IOB

IIB

IF

1F

KIF13AKIF13BKIFIGA

1F

1F

4A

4B

1F

KIF5A

1F

1F

ftmsl

ftmsl

ms

msi

ftmsl

ftmsl

ftmst

ftmsi

ftmsi

ftmsi

ftmsl

rns

1129199412051994

75577

75043

75440

75899

76250

76135

75906

75843

76234

76240

75636

73776

74364

75125

74275

74150

73868

06191995

75564

75138

75948

76148

76047

75837

75791

76102

76115

75568

74186

73976

74744

74262

74196

74065

06211995

75571

75164

75843

74186

73980

74065

06221

995

75217

76060

76096

12111995

76102

75607

73819

74157

73845

12121995

75597

74965

75108

75853

13

76253

76119

75912

12141995

76483

76165

07081996

75600

75187

75272

76073

76161

76056

75938

75899

76480

76476

75659

74121

74039

74757

74272

74308

47

12021996

75686

75308

75354

76460

76368

76224

75974

75892

76404

76437

76007

74711

75220

75098

74498

74518

78

05061997

75686

75269

75328

76276

76345

76194

76007

75915

76657

76316

76047

74944

74931

75049

74432

74380

93

12081997

75686

75469

75492

76188

76322

76165

75919

75823

76152

76184

75945

74206

74367

75052

74193

74055

27

06291998

75610

75223

75285

75997

76260

76112

75955

75860

76319

76355

75899

74846

74357

74875

74331

74314

09

12011998

75633

75128

75167

75827

76132

76037

75955

75837

76093

76132

75889

74140

74078

74222

74009

74003

73

12061999

75922

74137

42

12142000

75968

76368

74291

32

06272001

76024

76617

74288

74360

12312001

76066

76650

74498

73894

06282002

76070

76699

74281

74364

01082003

76011

76857

74288

74199

05162003

76132

76683

74436

74386

09022003

75853

76857

74406

74383

12292003

76056

76857

74186

74127

03102004

76096

76749

74321

74229

06072004

76070

76563

74376

74287

75686

75469

75492

76460

76366

76224

76270

76132

76857

76

20

75125

74498

74761



Kingston Fossil Plant Groundwater Level Data for Selected Monitoring Wells

Continued

B2 RAINFALL IN

Well Elevations 7821 7953 8114 2400 2400

Depth Elevation Depth Elevation Depth Elevation09 775 77435 1580 77950 2900 78240 000

041012004 78210 79530 81140 000

04112004 78210 79530 81140 070

041212004 78210 79530 81140 080

04132004 750 77450 1610 77920 2910 78230 100

04142004 78210 79530 81140 010

041 512004 735 77475 1520 77910 2935 78205 000

2004 78210 79530 81140 000

04172004 78210 79530 81140 000

04182004 78210 79530 81140 000

04192004 78210 79530 81140 000

04202004 785 77425 1645 77885 2945 78195 000

04212004 78210 79530 81140 010

04222004 78210 79530 81140 018

04232004 830 77380 1660 77870 2975 78165 018

04242004 78210 79530 81140 000

04252004 78210 79530 81140 001

04282004 838 77372 1673 77857 3000 78140 003

04272004 78210 79530 81140 000

04282004 78210 79530 81140 000

04292004 78210 79530 81140 000

04302004 860 77350 1700 77830 3030 78110 000

05012004 78210 79530 81140 000

05022004 78210 79530 81140 000

05032004 853 77357 1713 77817 3060 78080 000

05042004 78210 79530 81140 000

05052004 78210 79530 81140 000

05062004 866 77344 1730 77800 3064 78076 000

05072004 78210 79530 81140 000

05082004 78210 79530 81140 000

05092004 78210 79530 81140 000

05102004 78210 79530 81140 010

05112004 900 77310 1760 77770 3100 78040 030

05122004 78210 79530 81140 000
05132004 78210 79530 81140 025

05142004 935 77275 1775 77755 3110 78030 000

05152004 78210 79530 81140 000
05162004 78210 79530 81140 000

05172004 78210 79530 81140 000

05182004 945 77265 1785 77745 3145 77995 000
05192004 78210 79530 81140 000

05202004 78210 79530 81140 000
05212004 975 77235 1817 77713 3165 77975 000
05222004 78210 79530 81140 000



82 RAINFALL IN
Well Elevations 7821 7953 8114 2400 2400

Depth Elevation Depth Elevation Depth Elevation

05232004 78210 79530 81140 000

05242004 78210 79530 81140 000

05252004 995 77215 1835 77695 3183 77957 000

05262004 78210 79530 81140 090

05272004 78210 79530 81140 000

05282004 1012 77198 1855 77675 3215 77925 030

05292004 78210 79530 81140 000

05302004 78210 79530 81140 010

05312004 78210 79530 81140 080

06012004 78210 79530 81140 000

06022004 998 77212 1887 77643 3242 77898 02

061032004 78210 79530 81140

06042004 78210 79530 81140 035

06052004 78210 79530 81140

06062004 78210 79530 81140

06072004 78210 79530 81140

06082004 1034 77176 1924 77606 3271 77869

06092004 78210 79530 81140
06102004 78210 79530 81140

06112004 78210 79530 81140

06122004 78210 79530 81140 05
06132004 78210 79530 81140

06142004 107 77140 1961 77569 331 77830

D6



APPENDIX

CHEMICAL ANALYSIS OF GYPSUM iATEh SAMPLES FROM

CUMBERLAND FOSSIL PLANT



Chemical

Analysis

of

Gypsum

Leachate

Samples

from

Cumberland

Fossil

Plant

Sample

collected

on

99h

before

effluententered

gypsum

pond

overflow

weir

Sample

collected

on

72199

before

effluent

entered

gypsum

pond

overflow

weir

Sample

collected

on

22599

at

RP4

Filtered

sample

collected

on

92303

at

RP3

Filtered

sample

collected

on

92303

from

end

of

gypsum

effluent

pipe

Constituent

Units

MCL

Sample

Sample

Sample

Sample

Sample

Aluminum

total

200

580

140

350

50

Antimony

total

ugL

12

13

Arsenictotal

ugL

50

Barium

total

IL

2000

130

120

30

30

Beryllium

total

ugL

Boron

total

ugL

54000

54000

25000

37000

Cadmium

total

92

35

22

13

Calcium

total

mgL

870

880

760

790

Chloride

total

mgL

250

1000

1200

1000

1400

1900

Chromium

total

ugL

100

Cobalt

total

10

Copper

total

1300

10

10

Fluoride

total

18

12

20

Iron

total

300

790

10

10

10

Leadtotal

15

Magnesium

total

mgIL

350

350

650

790

Manganese

total

50

2600

2500

110

750

Mercury

total

uglL

02

02

13

02

Nickel

total

ugL

100

97

85

167

77

pH

field

pH

6585

699

719

748

Selenium

total

50

25

28

396

99

Silver

total

ugIL

100

10

10

04

03

Sodium

total

mgL

18

21

TDS

180

500

6300

8100

6000

Strontium

total

ugL

4500

4500

Sulfate

total

mgIL

250

3700

2100

3800

2700

2800

Thallium

total

ugIL

Vanadium

total

10

10

Zinc

total

5000

880

1000

840

140



APPENDIX

OPTION FACILiTY SUBREGIONS AND PROFILES FOR

SEEPAGE MODEL SIMULATIONS

FI



Working Uh Side

Elevation Elevation

slope
ThMSL ftMSL

844

804 average elevation

805
1fl Vegetated Topsoil

Existing Ash

770 770

735 735

Figure Fi

Existing Ash

Alluvial

F2



Working Uh Side

Elevation Elevation

slope
ftMSL

804 average elevation

1ft Vegetated Topsoil

765 765

735 735

Figure F2

33 slope

Wet Ash

F3



Working

slope

lo

WetAsh

Elevation

ftMSL

810

770

735

Elevation

ftMSL

average elevation

1ft Vegetated Topsoil

770

735

Figure

F4



Working Side

Elevation

slope
ftMSL

Elevation

ftMSL

Ash

elevation

765

1ft Vegetated Topsoil

1ft 107 cms Clay Cap

735

Figure

F5



without Profile with

slope

QQ
slope

Elevation

MSL
780

Gypsum

Bottom Ash

Bottom Ash

Elevation

MSL
780

767

765

760

735

Bottom Ash

773

770

767

765

760

Ash Ash

735

Figure F5

F6



without with

slope

Gypsum

slope

Gypsum

Bottom Ash

Bottom Ash

Elevation

780

767

765

760

735

Elevation

ftMSL
780

773

770

767

765

760

735

Ash

Figure F6



without with

slope

Dry Ash

Bottom Ash

slope

Dry Ash

Bottom Ash

Elevation

ftMSL
780

767

765

760

735

Elevation

ftMSL

780

773

770

767

765

760

Ash

Bottom Ash

Ash

Figure F7



33

860

1ft Vegetated Topsoil

1ft 107 cms Clay Cap
ypsum

6040

Uh Capped Side

Elevation

10 slope ftMSL Elevation

AshGypsum

6040

920

918

767

765

755

735

Bottom Ash

Ash

Bottom Ash

Ash

767

765

755

735

FigureF8

F9



Alluvial Clay va

Figure F9

Elevation

10 slope ftMSL

926

AshGypsum

6040

773

770

767

Bottom Ash

Bottom Ash

Side peU

Elevation

ftMSL

slope

866

1ft Vegetated Topsoil

Gyp 6040
Clay Cap

773

Bottom Ash

Bottom Ash
765

755

Ash

735

755

Ash

10



APPENDIX

OPTION FACILITY SUBREGIONS AND PROFILES FOR

SEEPAGE MODEL SIMULATIONS

G1



Working

Elevation Elevation

slope
ftMSL ftMSL

844

Figure

33 slope

Existing Ash

805

770

735

804 average elevation

1ft Vegetated Topsoil

770

735

02



Elevation

ftMSL

slope

788 average elevation

Wet Ash
1ft Vegetated Topsoil

770

Working

slope

Elevation

ftMSL

810

770

735

Wet Ash

735

Figure 02

G3



Wet Ash

Elevation

ftMSL

SIo

Elevation

ftMSL

804 average elevation

1ft Vegetated Topsoil

Wet Ash

735

765

735

Figure G3

04



Elevation

slope
ftMSL

Ash

920

918

735

Side

Elevation

ftMSL

804
average elevation

1ft Vegetated Topsoil

1ft 107 cms Clay Cap

765

735

Figure G4

765



Alluvial Clay rs

Figure G5

without

Elevation

MSL

slope

804

Wet Ash

without

Elevation

slope
ftMSL

870

Wet Ash

767

Bottom Ash
765

760

735

Ash

Bottom Ash

Ash

767

765

760

735

G6



Elevation

slope
ftMSL

870

Figure G6

with

Wet Ash

Bottom Ash

feE
Bottom Ash

773

770

767

765

with

Elevation

ftMSL

slope

average elevation

1ft Vegetated Topsoil

804

Wet Ash

773

770

767

765

760

735

Bottom Ash

Ash

Buffer

Bottom Ash

760

Ash



without without

Elevation

ftMSL

804

Elevation

ftMSL

870

Dry Ash

Dry Ash

Bottom Ash
767

765
Bottom Ash

Ash

760

735

767

765

760

735

Ash

Alluvial Clay

Figure G7



with Uh with

Elevation
Elevation

slope
ftMSL ftMSL

670

605 average elevation

Vegetated Topsoil

DryAsh 804

n3 773
Bottom Ash

770 770
Buffer

767
Bottom Ash

765 755

760 780

Ash

Alluvial Clay

Figure 08

735

09



Ash

Elevation

MSL

Working

10 slope

Dry Ash

Ash

Bottom Ash

Ash

Elevation

ftMSL

870

767

765

760

735

pe

1ft Vegetated Topsoil

Ash
858

767

765

760

735

Figure G9

010



glUh Side

Elevation

10 slope ftMSL
Elevation

ftMSL

918

670 860 drainage elevation

1ft Vegetated Topsoil
Ash

773
773

Bottom Ash
770770

767767

Bottom Ash
765 765

760

Ash

735 735

Alluvial Ia
Figure 010

Dry Ash

Bottom Ash

Bottom Ash

Ash

011



Ca

Elevation

ftMSL10 slope

920

918

870

Side

Elevation

MSL

Dry Ash

Ash

Bottom Ash

Ash

767

765

760

735

Figure G11

12



Ca
Elevation

10 slope ftMSL

926

924

Dry Ash

670

Ash

773

Bottom Ash
770

767

Bottom Ash
765

760

Ash

Elevation

ftMSL

33

866 drainage elevation

1ft Vegetated Topsoil

1ft 107cms Clay Cap

773
Bottom Ash

770

767

Bottom Ash
765

Ash

Alluvial Clay VSA

Figure G12

Side PeU

Suffer

760

735

013



APPENDIX

OPTION LEACHATE SEEPAGE AND COC MASS LOADING ESTIMATES

Hi



Table

Option

Leachate

Seepage

Estimates

for

Disposal

Facility

Subregions

Model

Mean

Mean

Applied

for

Subregion

Start

End

Surface

Seepage

Seepage

Seepage

Figure

No

FacilitySubregion

Date

Date

Waste

Area

sq

ft

P1

Lpd

EstimateAppendix

Phase

Ash

Dredge

Cells

Top

Working

Area

2004

2014

wet

ash

1596662

116

67618

HELP

Fi

Phase

Ash

Dredge

Cells

Side

Slopes

2004

2014

wet

ash

1799163

307

200760

HELP

FI

Phase

Ash

Dredge

Cell

active

pond

2004

2014

wet

ash

798350

156757

MODFLOW

FI

Phase

Ash

Dredge

Cells

13

Top

Working

Area

2015

2016

dipped

ash

1965662

135

90215

HELP

F2

Phase

Ash

Dredge

Cells

13

Side

Slopes

2015

2016

dipped

ash

2561418

174

153283

HELP

F2

Closure

of

Ash

Dredge

Cells

13

Upper

Cap

2017

2046

mixed

ash

192

132247

HELP

FS

Closure

of

Ash

Dredge

Cells

13

Side

Slopes

2017

2046

mixed

ash

2581418

172

155163

HELP

FS

Phase

Dredge

Cell

LateralExpansion

Area

Top

2004

2014

wet

ash

496898

169

12454

HELP

Phase

Dredge

Cell

LateralExpansion

Area

Slope

2004

2014

wet

ash

502432

244

44463

HELP

F4

Gypsum

Pond

inactive

No

BUFFER

2009

2018

gypsum

417835

246

37940

HELP

FS

Phase

Gypsum

Pond

inactive

BUFFER

2009

2018

gypsum

417835

162

24962

HELP

FS

Phase

Gypsum

Pond

active

NO

BUFFER

2009

2018

wet

gypsum

405015

24347

MODFLOW

FS

Phase

Gypsum

Pond

active

BUFFER

2009

2018

wet

gypsum

405015

16545

MODFLOW

FS

Phase

Ash

Pond

active

NO

BUFFER

2009

2018

wet

ash

449658

21844

MODFLOW

F5

Phase

2Ash

Pond

active

BUFFER

2009

2018

wet

ash

449658

17370

MODFLOW

FS

Phase

Gypsum

Pond

inactive

NO

BUFFER

2019

2028

gypsum

384240

275

38890

HELP

F6

Phase

Gypsum

Pond

inactive

BUFFER

2019

2028

gypsum

384240

162

22955

HELP

F6

PhaseSGypsum

Pond

active

NO

BUFFER

2019

2028

wet

gypsum

363363

21844

MODFLOW

F6

Phase

Gypsum

Pond

active

BUFFER

2019

2028

wet

gypsum

363363

14843

MODFLOW

F6

Dry

Ash

Stack

between

Phase

23

NO

BUFFER

2019

2028

dry

ash

249655

112

26

HELP

F7

Dry

Ash

Stack

between

Phase

23

BUFFER

2019

2028

dry

ash

249655

90

8243

HELP

F7

Closure

of

Phase

23

Areas

Upper

Cap

NO

BUFFER

2029

2058

6040

ashgypsum

1538324

120

65409

HELP

FB

Closure

of

Phase

23

Areas

Upper

Cap

BUFFER

2029

2058

6040

ashgypsum

1538324

122

66629

HELP

F9

Closure

of

Phase

23

Areas

Side

Slopes

NO

BUFFER

2029

2056

6040

ashgypsum

2709399

119

114047

HELP

FB

Phase

23

Areas

Side

2029

2056

6040

ash

gypsum

2709399

121

115311

HELP

of

meanannualItatQI



Table

112

Option

COC

Mass

Loading

EstimatesAmmoniaArsenicCadmiumWeighted

Mass

Weighted

Mass

Weighted

Mass

Average

Mass

Loading

Average

Mass

Loading

Average

Mass

Loading

Leachate

Loading

Emory

Leachate

Loading

Emory

Leachate

Loading

Emory

Start

End

Conc

SPC

River

Conc

SPC

River

Conc

SPC

River

Faciiity

Date

Date

Waste

mgIL

kglday

lday

mgIL

kgday

lday

mgIL

kgday

kglday

Phase

Ash

Dredge

Celis

13

2004

2014

wet

ash

100

0004

00016

03189

0001

00004

00004

Phase

Ash

Dredge

Cells

13

2015

2016

dipped

ash

113

02754

0004

00009

01826

0001

00002

00002

Closure

of

Ash

Dredge

Cells

13

2017

2046

mixed

ash

113

03250

03250

0004

00011

00503

0001

00003

00003

Phase

Dredge

Cell

LateralExpansion

Area

2004

2014

wet

ash

264

01

503

00037

00002

00427

0001

00001

Phase

Gypsum

Ponds

AB

NO

BUFFER

2009

2018

gypsum

0000

0000

0001

0000

0000

0012

00007

Phase

Gypsum

Ponds

AB

BUFFER

2009

2018

gypsum

0000

0000

0001

0000

0000

0012

00005

Phase

Ash

Dredge

Cell

NO

BUFFER

2009

2018

wet

ash

264

00577

07500

00164

00164

0002

M5

Phase

Ash

Dredge

Cell

BUFFER

2009

2018

wet

ash

264

00459

07500

001

30

00130

0002

347E05

Phase

3Gypsum

Ponds

AB

NO

BUFFER

2019

2028

gypsum

000

00000

00005

00000

00000

0012

00007

Phase

3Gypsum

Ponds

AB

BUFFER

2019

2028

gypsum

000

00000

00005

00000

00000

0012

00005

Phase

23

Dry

Ash

Stack

NO

BUFFER

2019

2028

dry

ash

73300

75263

07500

00077

00077

0002

205E05

Phase

23

Dry

Ash

Stack

BUFFER

2019

2028

dry

ash

73300

60425

07500

00062

00062

0002

Closure

of

Phase

23

Areas

NO

BUFFER

2029

2058

6040

ashgyp

28469

506395

03496

00627

00113

0007

00013

Closure

of

Phase

23

Areas

BUFFER

2029

2058

6040

ashgyp

28469

51

0886

03496

00622

001

05

0007

00013



Table

112

Option

COC

Mass

Loading

Estimates

cont

Copper

MercuryNickelWeighted

Mass

Weighted

Mass

Weighted

Mass

Average

Mass

Loading

Average

Mass

Leading

Average

Mass

Loading

Leachate

Loading

Emory

Leachate

Loading

Emory

Leachate

Loading

Emory

Start

End

Conc

SPC

River

Conc

SPC

River

Conc

SPC

River

Facility

Date

Date

Waste

lday

kgday

mgIL

kgday

kgday

LQ

lday

lday

Phase

Ash

Dredge

Cells

13

2004

2014

wet

ash

0025

00108

00108

00006

255E04255E04

00466

198E02198E02

Phase

Ash

Dredge

Cells

13

2015

2016

dipped

ash

0025

00062

00062

00006

146E04146E04

00466

113E02113E02Closure

of

Ash

Dredge

Cells

13

2017

2046

mIxed

ash

0025

00073

00073

00006

172E04172E04

00466

134E02134E02

Phase

Dredge

Cell

LateralExpansion

Area

2004

2014

wet

ash

0025

00014

00006

342E05

00466

00027

Phase

Gypsum

Ponds

AB

NO

BUFFER

2009

2018

gypsum

0006

00003

00034

212E04

0107

00066

Phase

Gypsum

Ponds

AB

BUFFER

2009

2018

gypsum

0006

00002

00034

141

E04

0107

00044

Phase

Ash

Dredge

Cell

NO

BUFFER

2009

2018

wet

ash

0005

109E04

00001

218E06

0003

Phase

Ash

Dredge

Cell

BUFFER

2009

2018

wet

ash

0005

869E05

00001

174E06

0003

Phase

3Gypsum

Ponds

AB

NO

BUFFER

2019

2028

gypsum

0006

00003

00034

206E04

0107

00065

Phase

3Gypsum

Ponds

AB

BUFFER

2019

2028

gypsum

0006

00002

00034

129E04

0107

00040

Phase

23

Dry
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Seepage

Estimates
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Mass
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Groundwater Quality Dab for Selected Wells

Well

Sample
Date Arsenic Cadmium Copper Mercury Nickel Selenium Zinc

4A 0702176 60 02 50 200

IF 177 10 50 10

KIF4A 011189 20 620

4A 032989 10 440

4A 062889 20 480

4A 091389 10 140 690

IF 112989 40 1200

4A 030690 90 820

4A 060590 10 870

4A 090590 40 830

IF 120490 30 790

4A 032091 10 860

KIF4A 121791 13 50 670

4A 030392 160 830

4A 060292 170 8104A 090192 10 790

IF 1210792 10 120 670IF 060893 10 1004A 120993 10 180 650

061394 10 98 5804A 120694 10 110 560

IF 062195 10 92 450IF 121195 10 99 400

4B 070276 180 06 310IF 030977 10 80 104B 011189 01 10 10

IF 032989 01 10 40

KIF4B 062889 04 30 704B 091389 05 20 20 80

IF 112989 04 20 110

4Q 030690 06 10 100

4B 060590 03 10 60IF 090590 08 40 30

4B 120490 03 10 70

4B 032091 03 10 10

4B 060491 10 04 10 30

4B 091091 11 05 10 40

IF 121791 03 30 204B 030392 01 10 10IF 060292 05 60 100

4B 090192 03 10 404B 120792 04 10 60

IF 060893 01 10 40

4B 120993 01 10 16 104B 061394 05 10 23 40

IF 120694 10 15 10

4B 062195 10 13 104B 121195 10 84 90IF 120396 01 10 104Q 120496 02 10 100

4B 050797 03 10 19 104B 050897 02 10 10
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Groundwater Quality Data for Selected Wells continued

Well

Sample

Date Arsenic Cadmium Copper Mercujy Nickel Selenium Zinc

4B 1210997 03 10 16 50

IF 121097 09 10 10

4B 06130198 05 10 32 40

4B 120298 03 10 14 20

IF 120398 10 39 50

IF 1210699 01 10 10

IF 1210799 04 10 11 13IF 121400 01 10 02 27 28

4B 062801 018 12 02
IF 12131101 42 10 01 33 17

IF 062802 01 10 01 10

IF 010803 01 10 01 79 22 10

4B 03 05 10 01 16 40

4B 0902103 12 032 10 01

01

84 09 20

4B 122903 04 029 10 79 03 10

IF 031004 033 10 01 11 05 10

IF 060704 04 10 01 30

IF 091404 01 10 01 10

KlF5 070276 40 02 50 80

IF 030977 10 50 10

IF 011189 01 20 130

KlF5 032989 03 80 150

IF 062889 60 100

IF 091389 05 30 33 230

KlF5 112989 01 30 310

KIF5 030690 70 210

KIF5 060590 03 30 90

IF 090590 05 30 70

KlF5 120490 16 01 50 140

IF 032091 02 10 120

IF 121791 12 05 50 220

KlF5 030392 02 40 140

KlF5 060392 17 20 60

IF 063092 10 40

KlF5 090192 17 01 10 30

KIFSA 76 90 02 180 410

KIF5A 030977 10 60 50

IF 032889 03 10 10

IF 091389 05 30 33 2305A 112989 01 30 310

KIF5A 030690 70 210

IF 030790 100 80

KIF5A 060790 06 10 40

KIF5A 090690 09 10 10

KIF5A 120590 03 10 1300IF 032191 05 20 220

KIF5A 121791 05 10 90IF 121791 12 05 50 220

KIF5A 063092 10 250

IF 082092 190 1200
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Groundwater Quality Data for Selected Wells continued

Well Sample Date Arsenic Cadmium Copper Mercury Nickel Selenium Zinc

IF 030977 20 50

IF 011189 01 10 10

IF 032989 10

IF 062889 01 10 20

IF 091389 01 10 12

IF 112989 02 10 190

IF 030690 04 20 50

IF 060590 01 10 40

IF 090590 05 30 20

IF 120490 03 10 10

IF 032091 01 20 10

IF 121791 02 20

KIF5B 030392 02 10

FSB 060392 47 000 250

IF 063092 10

IF 090192 02 10

Average Concentration 38 10 26 06 46 10 210

lQ
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