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a ATTAC-MEN 5.1 UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH UOUNT COMPLETION)

W PROJECT NAM A j' , .jJ F- SPROJECT NO. _ _ _ _ _ _ _ _ _ _ _ _

WELL NO. wmAm$'-b,-'- WELL LOCATION 'j~-.~~t~~c~

DATE _ _ _ _ _ _ _ _ _ _ TIME _ _ _ _ _ _ _

CR(mInf SURFACE ELEVATICN BNOIETP
MANUFACTURER _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TOP OF SCREEN ELEVAllON CEMENT___TYPE___4

REFERENCE POINT ELEVA116N __________

TYPE FILTER PACK 5k______ GRADATION Lo MANUFACTURER

FILTER PACK MANUFACTURERBOELElA. R -

SC REEN MATERIAL _______________ MACTEC FIELD REPRESENTATIVE

MANUFACTURER ~~~~DRILLING CONTRACTOR VICTM ~wwwr'lk ( L~-

SCREEN DIAMETER r0t SLOT SIZE C) AMOUNT BENTONITE USED (SEAL) '9 &-

RISER MATERIAL YOCl AMOUNT 8BENTONITE USED (GROUT)

MANUFACTURER

RISER DIAMETER a- ~~~~~AMOUNT CEMENT USED (GROUT) \~
AMOUNT SAND USED £-t b

DRILLING TECH-NIOUEZ)'.

* ~~~AUGER/BIT SIZE AND TYPE gIYv\& oQhD"tUD STATIC WATER LEVEL (>24 hrs after dev)
MEASURED ON (Dote/Tirn'c) ULMa o5Q~CLC

REM ARKS _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

WEL.L PROTECTOR GROUND
LOCKAB3LE CAP SURFACE

CONCRETE PAD GTH OF ~~~~~~~~~~~~DEPTH TO
BOTflOM
OF CASING

TOTAL LENGTH

DEPTh TO TOP OF -Or WELL (TOC

?.a CONCRETE SRE

GROUT SCREEN- ~~~~~~~~~~~~~~TOTAL DEPTH
GROUT ~~~~~~~~~~~~~~~~~~OF BORtNC

BEN70NITE ~~~~~~~LENGTH OF (bgs)
BENTONITE ~~~~~~~~END CAP

a [Z~~~t~: SAND FILTER PACK ... _ __ ___.....__ __ __ __....__ __

DRILLER:. _ _ _ _ __ _ _ _ _ INSPECTOR:

QA/Oin\tmcr Details\Wetf instollotion djooroms\ATACH 5-IbB.dwvr 12/23/2002 10: 38cm talodsto
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1H1W DRILLIINU LUU

I. COMP~ANY NAME 2. DRILLNG FUCN~AtO SHEET I

ISACTSXti r WjJCcaI~ A440&WSO p~i 12~cj4 5YnA40IC$ 5OF 2- SHEETS

-3. PROJECT -. 4. LOCATION ICrTY. STAT

S. NAMAE OF OKLMLRp~n:S ot 6. MANUFACURErS DESIGNATION CFDRILL

7. SIE ANDTYPESOF DEWNO 2/MC1t BtY-42a ae . HOLE LOCATION cSrrEI

10. SURFACE ELEVATION-

~~~~: 1.~~~~~~~~~II OA c STRTED AD0%5 5 'fl`t4(Cs-6 -?

5UNWA Coe)nu/ot
F3. OVRUDNTIKES1.DEPTH 

GROUNDWATER ENCOUNTERED

14.0DPHD~~E INTO ROCK 
Gi.DPhT AE N E IEATROIN COMPLETED

15. T ITAL DEPTH OF NW IS.~~~~~18 OTHER WATER LEVEL. MEASUEENS(SPECIFY)

eZVJA_) FF________

iS. GEOTECHINICALSAMPIE Ml O'STISJTURnuED 20. TOTAL NUMBER OF CORE BOXES

21. AMPLS FO CHEICA ANAYSE ETAL O ER(PCF jOhR(PCF)OHRIPCF)22. TOTAL CORE

23. DISPOSITION OF HOLE BACKILIED jMONITORING WELt OTHER 1SEIY 24. SIGNATURE OF INSPECTOR

25. CHECKED BY:126.a~ 
NAM 

_ _

M16er A VA24pveZ- ____

FlEWD SCREENING GETC APEANLYTICAL BLOW

ELEV. DEPTH OESCRflTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS

c ~~~~~d eI -

3

V SI AlAeA- ILr m.

7

9

JUN ag 55 IPROJECT NAME & NO.HOEN

MRK FORM vncv- 63,01- 03 -,Dot, mtOAV~~~~~~~~~~f, HF - Rev. 419
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HOLE Na.

a ~~~~HTW DRILLING LOG
5 PROJECT VISPECT Of SH4EET 7.

ts3 V' -tA . q% u-Z O. SET
FIELD SCREENING IGEOTECH SAMPLE ANALYTICAL BLOW

ELFV. DEPTH DESCRIPlION OF MATERIALS RIESULTS fOR CORE BOX No. SAMAPLE No. COUNTS REMARKS

a b Cd C h

LCN16 tEc 5'Nmc se#T

Figa M3S0 I~~83t KbttanO(SRI) SsI

V0ILwP'Bro~t"(15VzW 6/) 5iI41

'1 PORA eIRADBO Ma#OM•Pfl4D

&?At5E 6az4ua~t

a . C~~~ntsC S~~~~rC (SPl' 0.0

LI

it~~~~~~~~~~~~~~~~~~~i

ZI~~~~~~~~~~~~~~~~~~~I

V5 51iF- (c.H)w koit -1:

MRK FOR"S 55-2 PROJECT NAME &NO. HOLE NM.

MN 89 I I ~ ~~~~~~~~~~~~~~~~~~~~HI - Rev. 4194
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ATTACHMENT 5.18 UPPER WBU MONITORING WELL INSTALLAlION DIAGRAM (FLUSH MOUNT COMPLETION)i

_EiPROJECT NAME 0sC12-- V PROJEC O ?0-3O (

WELL NO. A4IOA.JtZ ~ WELL LOCATION

cR04 iNn SURFACE EVATT t /LAi BENTONITE TYPE ~ P~~

TOP OF SCREEN ELIEVATIONtV4AUFCUE

REFERENCE POINT ELEVATION NIkCMENUATURYER 0 ~bAO~t) C-Lm

TYPE flITER PACK ~ t GRADATION 20/JI40 MNFCUE OO£~ C'a

FILTER PACK MANUFACTURER 
0 f .!-L

BOREHOLE DIAMLItI(K

SCREEN MATERIAL MACTrEC FIELD REPRESENTATIVE I-I.'~ kG

MANUFACTURER' $1 
- r - A0k

DRIWLNG CONTRACTOR ?c4d C-s-o

SCREEN DIAMETER .2aZŽML SLOT SIZE 0.-0j
AMOUNT BENTONITW USED (SEAL)Sl o. hAf

RISER MIERIAL PVC AMOUNT BENTONITE USED (GROUT) PA~A Ž

MANUFACTURER (> sr
AMOUNT CEMENT USED (GROUT)

RISER DIAMETER _IkX AMOUNT SAND USED * ooc cS:~

DRILLING TECNNIOUE 4OO 'bIEAOt& A~lJ9E

-AUGER/SIT SIZE AND TYPE __________ 
STATIC WATER LEVEL (>24 hrS oft., dev)

MEASURED ON (Dote/Time)w Ili/0 o
(NO01 TO SCALE:-.a 

c
ALL MEASUREMENTS IN FEET)

DIENTIONSI SOA

DEC~ TOEP F- 
H tLTo

SANDI PADK 
TOH OFnBOTO O

IS. 0O£10.CAP)

[316PCNCRToEO OFNlt OF -

-. 

SCNREEEEA

7OTA LEN TOTLDEH

BDEHTOITOP OF.TOGWOTF 
OF BRN

SAND PALCK PACKAP

CONCRETES:__________C 
SCRED EN _____ Ah___________

J~dsin\SonotdDeo~\WeI nstlltio dc~rars\TAC Slb.dva 1/320 1:Bm tld
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HTW DRILLING LOG MQJtJ-1

1. coMPANY NAME ~ol 2. DRILLNG SUBCONTRACTOR SHEET I

tIJ~~~~-IM bt~~~~~b CCM9Af14 ~~~~~~OF SHIEETS

3. PROJECT ~~~~~~~~~~~~~~~4. LOCATION (CITY. STATE)

PRO' - 5PL 46Uh-F pa~ofD~ AO . AME OFD R IL L E R6 6. MANUFACTURER'S DESIGNATION (CDRILL

7. SIZE AND TYPES OF DRILLING wA j~I~ -L -Ri SO 5% )9 HOL LOATON(STE

AND SAMPLING EQUIPMENT 1.Zbw pHl~ 6'Ae C ;7

E/L 1~~~~~~~i0. SURFACE ELEVATION

~~?z- P1 DI,. ON2wl*4L ~Jw
B. WEATHER 1 1. DATE STARTED 12. DATE COMPLETED

S uA JNLk cool it//IIO 10 -1 13

13. OVERBURDEN THICKNESS 16. DEPTH GROUNDWATER ENCOUNTERED

14. DEPTH DRILLED INTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

E- JA _ _ _ _ _ __OTHER_ _ _ __WA_

IS. TOTAL DEPTH OF HOLE 6.OHRWTER LEVEL MEASUREMENTS (SPECIFY)

19. GEOTECHNICAL SAMPLES IS) DISTURBE UNDISTURBED 20. TOTAL NUMBER OF CORE BOXES

I %-~ -1 I IQ Al

21I. -SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY OTESECIFY)I OTHER (SPECIFY) 22. TOTAL CORE
RECOVERY %

ru~~~~~t~~~e~~~ ti/~~~~A
23. DISPOSITION OF HOLE jBACKFILLED MONITORING WELL. OTHER ISPECIFY) 124. SIGNATURE OF INSPECTOR

25. CHECKED BY: 26. NAME OF INSPECTOR
AP I IWLLf- A 05. VOA 7 t0t~~ __

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW. ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS

3

(C~~~~~~~~~~~4

"-V

I 0D~ .r

FORM 55PROJECT NAME & NO. HOLE No.

MRK JUN689 P19t5 oprenonnt- IO VSb tMLVA JPtZ5
HF - Rev. 4I9'e
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HTW DRILLING LOG WlP2

PROJECT ISETR2

FIEL SREIG GEOTECH SAMPLE ANALYTICAL BLOW -

ELEV. DEPTH DESCR$PTIQN Or MATERIALS RESULTS OR CORE BOX N.SAMPLE No. COUINTS REMARKS

(51 .ZW,~MV

~17

140~~~~~~~~~~~~~~~~5

'L7

05tAlcoti II-3Rv-,g9
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HTW DRILLING LOG HL .

t~txu 50t.91%%44MtP& NA.TRASRSUT RCR OXN.SML a C O F~ SHETARS
FfELD SCREENING GEOTECH SAPEANALYTICAt L O -

FINV. DEPTH OESCRPTfION O AEAL E AK M = EAK

b d h I~~~~~~

24~~~~~~~r
Tb'rE xorso

MRK§ ~u~R 9 55-2 PROJECT NAME a NO. HL o
D5CA- 510P~M,,f~ikwv5 0OOII1 HF - flev. 4194
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ATTACHMENT 5.18 UPPER WBU MONPDRW1G WELL INSTALLATION DIAGRAM CRLUSH MOUJNT COMPLETION)
PROJECT NAME - Mve r 5sca. PROJECT NO. GW -AO
WELL NO. __ ___ WELL LOCATION &0S1 GW ocei i-p &6CebuII %IC
DATE Tb)0 IME tC7

GROUD SUFACEELEVATION . . BENTONITE TYPE k f-cl f5
MANUFACTURER u5

TOP OF SCREEN ELEVATION CMN YE f49 CT

REFERENCE POINT MANFAEVERATIONn~l

TYPE FILlER PACK<____ GRADATION q0
AILTER PACK MAINUFACTURER 0 1BROE~ Rnc

SCREEN MATERIAL H \ MACTEC HIELD REPRESENTATIVE

MANUFACTURER T ~~~~~~DRILL ING CONTRACTOR R ob iSC, CO

SCREEN DIAMETER 27' i W L SLOT SIZE (2421(
AMOUNT BENTONITE USED CSEAL.) I1 LAJI't

RISER MATERIAL 5CtY '40 Pi5c AMOUNT BENTONITE USED (GROUT)

MANUFACTURER __ __ __ _ __ __ _ __ __ _

RISER DIAMETER rA ~ ~~~AMOUNT CEMENT USED (GROUT)

RISER DIAMETER ______AMOUTSNDUED_7____lb bq
DRIWUNG TECHNIQUE 4)IJM •~rm 4c AMUTSADUED I I

AUGER/BIT SIZEAND TYPE ~ 115jSTATIC WATER LEVEL (>24 hrs after dev)
AUGER~IT SIZE AND TYPE MEASURED ON (Dote/TiM)

REMARKS

(NOT TO SCALE.
ALL.MEASUREMENTS; IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP ~~~SURFACE

LENGTH OF ~~~~DEPTH TO
-31)(3/X4" SOLID RISER ~~~~~~~~~~~BOTTOM

DEPTH TO TOP OF IyRf i

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~~~OF WEULL (TOo
SAND PACK ~~~~~~~~~~~~~TO BOTTOM OF

END CAP)

CONCRETE ~~~~~~~~LENGTH OFL2J CONCRETE ~~~~~~~~~~~SCRErsI
GROUT CRE-TOTAL DEPTH

OF BORING
BENTONITE ... . ..% ~~~LENGTH OF b)
BENTO~~~~~~rIE ~~END CAP(b)

SAND FILTER PACK _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E~tILLER: INSPECTOR: QQA/QC
__________________________DISCREPANCIES: _______ CHECKED *BY: _____ DATE:____________
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HTW DRILLING LOG
1. COMPANY MNAE 12. DRILLING SUBCONTRACTORSET

Mtars-p ~~&jiu~za Ls b ,.,tA ITc.Aanfrt SfliAt6aJV Of3 SETS
* 3.PROJCT 4. LOCATION (CITY. STATES

r~s-,- u9P6~&.FS .4OAd I
5. NAME OF DRILLER 6. MANUFACTURER'?DESGNTION nW DRILL

7. SIZE AND IYPES OF DRIWLNG *4np A lr .HL OAIN(IE
AND SAMPLING EQUIPMENT 2Slt&zt5nsz S OELCTO ST

4L 5.-c44Z HON6, du$A ABqJACEAS 4 4 11d4 ec 4jj
AC ~~~~~~~~10. SURFACE ELEVATION F -

I I ~ ~ ~ ~ ~ ~~~~P Vjd4A 73 Z-kPA(a'Y SheLtL
S. WEATHER I11. DATE STARTED 12. DATE COMPLETED

(4. uh~ .//z /03
13. OVERBURDEN HCIhES 6=ET RUDAE NONEE

14. DEPTH DRILLED INTO ROCK 17?. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

Id/A -p I is 'T Ii//131fv j02,

15. TOTAL OEMT OF HOL.E IS. OTHER WATER LEVEL MEASUREMENTS ISPECIFYI

-2 6,o vr 64. I___ _v__/A

19B. GEOTECHINICA*L SAMPLES ()DISTURBED UNDISTURBED 20. TOTAL NUJMBER OF CORE BOXES

221. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER ISPECIFY)I OTHER (SPECIY OTHER (SPECIFY) 122. TOTAL cOREm
RECOVERY %

23. DISPOSITION OF HOLE BCILE MOTRNGWELL OTHER (SPECIFY) 24. SIGNATURE OF INSPECTOR

25. CHECKED BY: 26. NAME OF INSPECTOR

FIEWD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

a ELE V. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS
* s b ~ ~~~~ _ _ _ _ _ _ _ _ _ _ _ h

P- Sm- 0-0 bo.Ai %

I~~~~~ ~

V7 flr) 6/c "a

A~~~(~c.

3~~~~~~~~~~.

'I~~~~~~~~~(~ft--(7

MRK FOg 55 E20AM &NO HOLE No.
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HOLE N0-

HTW DRILLING LOG
-

~~~~~~~~~~~~~~~~SHEET 2.

PROJECT )LS PECT&,- S O 3 SHEETS

FiEL SCEENIG GOTEH SAMPLE ANALYTICAL BLOW

aELv. DEPTH DESCRIPTION OF MATERIALS RESULTS OR COME BOX No- SAMPLE No. COUNTS J REMARKS

a b -C

lt I

'3~~~~~~~~~~~~~.3K1 I -A7,1,-

t'oo% k£ s -% •I'mni1
Zo cuPJeS~M)W+ 4.aye 1 r s,

Mss .AJM-

'B~

Zo 'It @PST" tooi CaV.59A~

wEU- ~~~~~~~~~~~~~~~~~~ LA'~~~P lv.49
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H-TW DRILLING LOG %J

FIEID SCREENING GECTECH SAMPLE A -ALYICA BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR COME BOX No.SMLNo COUNTS! REMARKS

Tb tvz~.b2CD 5k'sdots3

VMOdI-uz-low9 ;oa 1 ,siA k

Z8oeg-orr aatow qt-cvnd4

MRK~m]Su5-2PROJCTcAE. O

1~~~~~~gr ~444& &oOb-4 tt

I~~~~~~~~~~~~~~~~~~~~~~~~H e-49
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I ~~~~UPPER WBU MONITORING WELL INSTALLATION DIAGRAM'- (FLUSH MOUNT COMPLETION)

PROJECT NAM.E -_____ ______ PROJECT No. (j6O 15oil

DATE -------- TIME___ __

GROUND SURFACE ELEVA11Gt SENTONITE TYPE kftt /g ACA
MANUFACIURER

TOP OF SCREEN ELEVATION CEMENT TYPE Potr-nWAL"AcTts6

REFERENCE POINT ELEVATION MANUFCTURE

TYPE FILTER PACK 3___v__ GRADATION 6 q ~ MNFCUE

AILTER PACK MANUFACTURER )SSE E

SCREEN MATERIAL ______________ MACTEC FIELD REPRESENTATIVE

MANUFACTURER 1 r$ sn.~ ~ lt
DRIULING CONTRACTOR9

SCREEN DIAMETER '2i C SLOT SIZE____
AMOUNT BENTONITE USED (SEAL) LŽZ st e5t±5

RISER MATERIAL oJpi AMOUNT BENTONITE USED (GROUT) 351ik'

MANUFACTURER f)': MUN EETUSD(RUT <7-5 lb,

.RISER DIAMETER A2IC ilAON EMN SD(GOT A
AMOUNT SAND USEDq

DRIWLNG TECHNIQUE -A
AUGER/SIT SIZE AND TYPE 9 " ŽSSTATIC WATER LEVEL (>24 hrs after dcv)

MEASURED ON (Date/Time

REMARKS

* (NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR -GROUND

LOCKCABLE CAP SURFACE

I OF ~~~~~~~~~~~~~~~~~~~DEPTH TO
5,4 3 N(I SER ~~~~~~~~~~~~~~~BOTTOM

OF CASIJJG

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~OF WELL (TOC
SAND Pp ~ ~~~~~~~~~~~~~TO BOTTOM OF

END CAP

LENGTH OF-
CONCRETESCEI

GROUT ~ ~ SCEE-rl.TOTAL DEPTH

OF BORING
BENTONITE LENGTH OF (bgs)

.. ~ END CAP

Eli] SAND FILTER PACK 2s L -j-4)7

QA Q C DRILLER: 12 '~~INSPECTOR: VTZ~ _.

IDISCREPANCIES: _ _____ CHECKED BY: - ___ DATL ;- an

.J\desican\Stondard DEctcnls\Well installation diooroms\ATACH- 5-IbB-dwa 11/11/2003 9:40am rolexand
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HTW DRILLING LOG -
1. COMPANY "AMe 2.9 UCONTRACTOR SHEET I

rA ACTEJC. C s - ~A.JbCO2Afl I ~ 4 &0 5MiAf*MJ) O F SHEETS
3. PROJECT -4. LOCATION (CITY SAT

t5UL soppLenc-at. FS Vzk1 d1XA
5. NAME OF DRILLER i-cic6. MANUF= 5 JRES DESIGNATION Bl RILL

C lv%,~ S L,~a e too c7P A0oO
7. SIZE AND TYPES OF DRILLNGO4 Ljt-. indA It a ifol, 5TCAv4 t, S. HOLE LOCATION (SITE)

AND SAMPLING EO~liPMENT
3L-QCjh-i- ytr setfS~tre1~ t-scn.... AX~;6 A- c 5.k(bAil FuLO A

5" C6,L ~~~~~~~10. SURFACE ELEVATION

B. WEATHER I11. DATE STARTED 12. DATE COMPI.ETED

13. OVERBURDEN THICKNESS 16. DEPTH GROUNDWATER ENCOUNTERED

ynrt rcWo0r~ 50A0 Fr -f I0.or) T %.
14. DEPTH DRILLED INTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED

16. TOTAL DEPTH OF HOLE I.OHRATRLVL MEASURE]ME4S (SPECIFY)

Z9a.Q Fir_______
19. GEOTECHNICAL SAMPLES WI . DISTURBED UNDISTURBED 20. TOTAL NLIMRERg j(AGOXES

2 1. SAMPLES FOR CREMICAL ANALYSIS VOC METALS OTHER ISPECIFY OTHER (SPECIFY OHR(PCY)22. TOTAL CORE

No tC\
23. DISPOSITION OF HOLE BACXFIU.EO MONITORING WELL OTHE~r(SPECIFY) 24. SIGNATURE OF INSPECTOR

26. CHECKED BY: 26. NAME OF INSPECTOR

FIELD SCREENINGS GEOTECH SAMPLE ANALYTICAL. BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS I RESULTS OA CORE B3OX No. SAMPLE No. COUNTS REMARKS

b c ~~~~~~~~~d e h

sn r setV-t3 Wada4/ fis 'a 5/

0 ~~~~~~~VE2zj SPFrQ :ii~o. PCCO

HF - Rev. 4194
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HTW DRILLING LOG
PROJECT SHEET 2

b5CAL s~~~eie,~~~,,,a~~4nL Es I'U..S4~~~~~t 1O3 SHEETS a
FlEW SCREENING GEOTECH SAMPLE ANAL.YTICAL. BLOWW

ELUV. DEPTH DtSCRPWTION OF MATERIALS RESULTS OR C0OS BOX N.. SAMPLE No. COUJNTSJ nnEM rs
IC I~~~~~~

It~~~~~~~~~~~~~~~~~~~~~,,,

Vsmv1-ito-

•fl VF AlK twtJ'Ow

Z4Ž4

I5

* I~~~~~~~~~~~~~~~~qpw'
-1~ ~~~C.

J Z~q~~l~,`k r-W j fit- t
~'Ivae4 Ot1 1 ww~-~ Vt~o 1 M-IA

MRK F (?.s5'4 PROJCosT 1NAsE&NO OL

z9 FIx.- 4o01-03,sCcO5PkLID ANi-27

W~~~~~¾ c~~~~~~~wt~~~~~dL~~~~~Fs Rv 49
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HOLE No0.

HTW DRILLING LOG MAWt1"

* PRojECT jINS PECTOR SHEET 3
Di-t- a,5' vLecLtnL1 rs . wickN1F SET

FIELD SCREENMN GEOTECH SAMPLE ANALYTICAL mIowI
ELEV. IPT DESCRITION OF MATERIALS RESULTS OR COF& BOX No. SAMPLE No, COUNTS I REMARKS

a h c 4 e I

%i~fl ~~gJ)MArE0 A

~7D aFa0Pr*J4-

MRK Z=99.55-2 PROJECT NAMESa No.HOEW
5 t~~a. Si~nmwe&AnLFS ~~)5Ot -O3--cOii ~HF -Rev. 4194
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HTW DRILLING LOG 894O7 l or
1.COMPANY NAME 2. DRIWLNG SUBCONTRACTOR SHEET I

CONE-15c / 10F f4 ~~~~~SHEETS
3.PROJECT 14. LOCATION (CWTY.ST
*DsCLm 5upbm fLtAlh
*NAME OF DRILLE 6. MANUJFACTURER'S DESIGNATION ASDRILL

,a ThoMAS C<to PfZobtF
.SIZEANOTPESOFDRIUING Ž u~i fl~A~fir S~nif/C9. HOLE! LOCATION (SITEI

AND SAMPLIN EQUIPMENTA~iz6A So
I0. SURFACE ELEVATION

Will Ie~gPa-biJeSF one/C stiAPATt S4CFt

S. WITHR 1. DATE STARTED 12. DATE COMPLETED

q) 7110 3 c//is / 1 e
FIBURDEN THICKNE i ~~~~~~6. DEPTH GROUNDWATER ENCOUNTERED

14. DEPTH DRIL I ED INTO ROCK ~~~17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

IS. TOTAL DEPTH OF HOLE ~~~~~~IS. OTHER WATER LEVEL MEASUREMENTS (SPECIFY

19. GEOTECHNCA SAP.SI)DISTURBED UNDISTURBED 20. TOTAL NUMBI OF CORE BOXES

NICIJE _____ I~~~~I PJ'A
2.SAMPLES FOR CHEIA ANLSS VC j METALS OTHER ISPECITY) [ THER (SPECIFY) IOTHER (SPECIFY) 122. TOTAL CORE____I______ ~~~~~~~~I RECOVERY %

23. DISPOSITION OF HOLE BACICFILLED MONITORING WELL OTHER ISPECIY 2.SGAUEOINPECTOR

25. CHECKED BY: I26. NAME OF INSPECTORI
____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I M I utL A %/A rO&C _ _ _

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BO
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No.. COUNS REMARKS

a b C d 0 h

TOP Soljt-

F - ~Qc ~ .1 o% W 51 LO

'taoe A Met, Us' Sew LU
2 g illrz LsP-qn

3 Fair bsai- 6RrN1151it4 cQAJ CbI1q I
104lq/ 1) oa #i~Mew' 4
4I S'LT teeo$IVA IiL 0e 4WD

qoaAOed FIJ Mi' so c')

-7

"t94.1;.46 ~SAA bSC h

M KFORM PROJCT NAME & NO. HL o

MKJUN 89 SSA. uPlPLE Nv~&¶&1C FS, 4.scl -ol-w'%,1 o0o(p HP -. Re. I



869 408

-IT DRILLING LOG
PRQJT 

ISECO

Of Cf SP,~l
FIED SREEWGGEOMtO4 SALMLE AJ4ynALr7J BO2Ev. DEP~h DESHflO4 NOFAAATERIALS RESJT zr ORCORE QX No. SAM PL1Nt OZU4TS REUOPX~Sa b ~~~~~c U I

ILi

-0 L
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HTW DRILLING LOG HOLE N

PRiOJECT 
lOU~Der-

So? £.snc-AI& FS M. 1J~t~qUC-t EIE
FEDSRENIN GEOTECH SAMAPLE A LYICAL BOELEV. DET DSCRIPTION OF MATERML RSUT OR CORE BOXN.SAPEN. Cur RERSb Cd 

N.SML N.CUTSgMR

3i

334
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HTW DRILLING LOGENo

I FiELD SCREENING GEOTECH74U67 SAMPLE ANALYTICAL BOW WHETRE. DEPTHI DSRPINOMAEALRSUT OR COEBxN.S PLNo COUT REMARKS

46 Fr O~wItrc
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ATTACHMENT I E PIEZOMETER MONIlORING WELL INSTALLATION DIAGRAMY JECT NAME PSIZ ~~~PROJECT NO0. DC- `

~~o. OLL (U ~ WELL LOCA-iON m rX

DATE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ TIM E _ _ _ _ _ _ _ _ _ _

GROUND suRrACE ELEVAflON BENTONITE TYPE -. lf it

MANUFACTURER DS, I.

TOP OF SCREEN ELEVATION ____________

CEMENT TYPE Ihtl Pi C.,d
REFERENCE POINT ELEVAniON __________

TYPE FILTER PACK)JhLOŽSfS0,- GRADATION _J MNFCUE LTL 4 .

FlL~rR PACK MNUFACMIR~R..BOREHOLE DIAMETER I

SCREEN MATERIAL _______________ 
MACTEC FIELD REPRESENTATIVE U&.j'

MANUFACTUJRER DS F

SCREEN DIAMETER .SLOT SIZE DRLIGCNRCO

Si~~~~~ ~AMOUNT BENTONITE USED (SEAL) _4c/

RIERMAERAL________________C_____ AMOUN4T BeNTONIlE USED (GROUT)

MANUFACTURER C

RISER DIAMETER ~~~~~~AMOUNT CEMENT USED (GROUT)

AMOUNT SAND USED ____________

DRILLING TECHNIOLI AE
AUGER/BIT SIZE AND TYPE 4,2'S" - 0 STATIC wATER LEVEL (>24 hrs after dev)

MEASURED -ON (Date/Tinc) A. 75' H3S gi0--3 0q

IEMARKS

(NOT 10 SCALE:
ALL MEASUREMENTS IN FEET)

LOCKABLE COVER

WELL PROTECTORSUFC

DEPTH TO TOP OF SOUD RISER
AENTONITE SEAL-..

OEPflH To TOP OF TTLLMT

TO BOTTOM Or
ENDjAP) ;(,4n)IC

* o 6 CONCRETE ~~~~~~~~LENGTH OF
CONCETESCRIEN

('ROUT 
TOTAL DEPTH

BENTONITE LENDT CAPbs)
CAP _______ND _CA

I DRILLER; 2 ~ bgf~. INSPE CTOR: C I~4
CA / C DI CREPA CIES J1V A CHECKED inY: __ _ __ _ DATE. _ _ _ _ _ __ _ _ _ _ _

I. \u~ien\Stondord Oetoils\WeII installotion dtorarms\ATACH 5- lbIO.dwo 12/20/2002 3:06Dm rolexond
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HTW DRILLING -LOG

I. COMPANY NAME 2.DRALU-NG SBCONTRACO SHEET

3. PR-DJ.. ¾ CT D5,. Ca 4 VAn (
- 3.PROJECT LOC~~~~~~~~~~~~f~ ATIN (CITY. DSTATE) .O 01RiLL V

5Z. NAME OF DRILLER fi. aNJAW S DRLa

- SIZE AND YPES OF DRILING -~ 5 ~ 0 i-i $ 4-9. HOLE LOCATION (SITES

AND SAMPLIN EQUIPMENTicC15

S. WEATHER 1~~~~~~~~~~~~~~~I1. DATE STARTED 12- DATE COMPLETEDI

13. OVERBURDEN ThICKNESS jIB.~~16 DEPTH GRUDtER ENCOUNTERED

NA 01__ __ __ __ __ __ __ __ __

14. "EPTH DRfILED INTO ROCK 17.DPH TO WATER AN ELAPSED TIME AFTER DRILLING COMPLETED

1 - W~~~~~4A Is r ' 7C rites 1C'-O--3 /o30

IS. TOTAL DEPTH OF HOLinOhE WTER LEVELMhUtt.I rtlT

1.EOECHNICAL. SAP DSURE UNDISTURBED 2. TOTAL NUMBER OF CORE BOXES

21.SAMPLES FOR HEMICAL ANALYSS VOC METALS OHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIY 22 OTAL. CORE

I ~~~~~~~~RECOVERY %

23. DISPOSITION OF HOLE BACKFILLE 1 OIOIGW~. OHR(PCF)2.SGNATURE OF INSPECTOR

25. CHECKED BY 26. NAME OF INSPE RCTRL -

FIELD SCREENING GEOTECH SAMPLE AAYICAL BLOW i

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. AMtENo. COUNTS REMARKS

b C d Igh ll

2. *~~Z m12 __1_3) 
VA-4'

5A-

C LA{, Sz~v~zj,,vs

I vt -- L - 7/ I

~~ CLAYIV~ ~t ;u1t.1)/L, %3o

M RKFFM5 PROJECT NAME& NO. OE o

HF - Rev. 4/S.



* .. ~~~~~~~~~~869 413

ATTACHMENT I . E PiEZOMETER MON1IORINC WELL INSTALLATION DIAGRAM
PROJCTNAME 

IDC%
WELL C LI G ~~WELL LOCATION At~C~IDATE I2t- 'TIME

GROUND SURrACE ELEVATIONL . ETNT YE ~ ? PI'

TOP Or SCREEN ELEVATION *MANUFAC 1RER

REFERENCE POINT ELEVATIONCEETYPiyJLIrZX 
L.

TYPE FILTER PACK GRADATION MANUFACTURER
FiLTrR PACK UANUFArTh1REP 

-k e
SCREEN MATERIAL C ~~~~~~ ~~~~BOREHOLE DIAMETER /( II

MANUFACTURER ~~~~~~MACTEC FIELD REPRESENTATIVEW

SCREEN DIAMETER -fl , SLOT SIZE DRLIGCOTATR(2c- i
Pt' a ~~~~~~~AMOUNT BENTONITE USED (SEAL) I-lqlltRISER MATERIAL __________________ 

AMOUNT BENTONITE USED (GROUT)MANUFACTURER _____________

RISER DIAMETER ~~~~~ -i ~AMOUNT CEMENT USED (GROUT)

DRILLING TEQ-INICUE i-/sr ~~~~AMOUNT SAND USED __ _ _ _ _ _ _ __ _ _ _ _ _ _ _

AUGER/BIT SIZE AND TYPE: q,1 STATIC WATER LEVEL (>24 hrs cite, dv)
REMARKS ~~~~~~~~~~MEASURED ON (Dote/Tmlsnei

-(NOT TO SCALE:
AUL MEASUREMENTS IN4 FEET)

VENTED CAP ~~~LOCK ABLE COVER

DEPTH TO TOP OF 
LENGTH OFBENTONITE SEAL 
SOLID RISER

DEPTH 10 Top OF 
T T L L N T

Or WELL (70C
... ~~~~~TO BOflou or. . ... ~~~~END CAP)

[E1 CONCRETELNGHO

GROUTTOADPH- BENTONITE LENGTH OF~ ~~~~~~~~~~TTA DPTOF BORING
EN4 C ~~~~~~~~(bgs)CAP ,'- - ZSAND FILTER PACK ... %~

0 ~~~~~~DRILLER:LllriI L INPCO C'Ea .k
DISCREPNCIES. _____________CHECKED 8Y: _____ DATE:;

*'*~ eion St ndo d eta~s WeI istllaio dr or msATA H IbO~ wa 2/ 0/002 3: O DM rolexand



HTW DRILLING LOG !,l~~-2

1. COMPANY AAM £CC2. DRILLING SUBCONTRACTOR SHEET

A C-1 ~ ~ ~ ~ ~ ~ i~cn .&t..~sOF jSHEETS

3. PR ~~~~~~~~~~4..LOC.ATINla. STA U

& AEOF DRILLE8.MNJATRSDEINIOflDRL

til f , k, 0. SURFACE ELEVTO

S.WEATHER 
11. DATE STARTED j12. DATE COMPLETEDI

1 13 .OVRBRDEN'~ THCNES-IS 
ETHGWAj~AER ENCOUNTERED

4.DPH DRILLED INTO ROCK 1.DPH TO WAER AND ELAPSED TIME AFTER DRILPNG COMPLETED

/u A - ~ ~ ~ ~ ~ q- 1,-c-O3 :C2

1.TTL DEPTH OF HOE 7;.~ JI. O-TH-ERi WA1TER LEVEL MEA-SUREMENTS (SPECIFYI

19. GEOTECHNICAL SAMLSW ($ DIDISTURB ED ISUBD 2.TOTAL NUMBER OF CORE BOES

2-1. SAMPLES FOR CHEMlCAL ANALYSIS VCMETALS OTESECIFY) OTHER [SPECIFY) OTHER (SPECIFY) 122. TOTAL CORE

A/A - j - - I - ~~~~~~~~~~~~~~~~~~~RECOVERY %

23. DISPOSITION OF HOEjBCFIED MNTRG WELLOTE(PEFY24SINUROFNPCTi

25. CHECKED By: 1~~~~~~~~~~26. NAME OF INSPECTOR

FED SCREENING IGEOTECH SAMPLEANLTCLBO

EV.DEPTH DESCRIPTION OF MATERIALS RESUT OCREBOX No. SAPEN.COUNTS REMARKS

a b irl w ko9 
h~L~c

1:31 041Y reazar

MHkFORM PROECTNAME & NO. 
HL o

PARKJUN 89 
~~~~~~~~~~~~~~~~~~~~~~~~~HF - Rev. 419'



869 U1S

jdb ATTACHMEN 'AE2 PIEZOMETER MONnTORING WELL INSTALLAWiN DIAGRAM

PROJECT NAME DS~k~aQ(A~mU~h~ vs PROJECT NO. (o 5C>I. 0 3.0coII

WELL NO. RO? -3WELL LOCATION 55 pC /iJ ho(Ctustcr F

DATE _ _ _ _ _ _ _ TIME _ _ _ _ _ _

GROUD SUrACEELEVATlO.'N BENTONIlE TYPE 3]I lie
MANUFACTURER Si

TOP F SCEEN LEVATIONCENTYE 
A. .1

TYPE FILTER PACK ELEVTIO GRADATIONWMNUATUE

n1LTCfl PACK MANUVACOTIRER. D5 BOREHOLE DIAMETERG

SCREEN MATERIAL ?~ C - '4 MACTEC nriEo REPRESENTATIVE aa
MANUFACTURER 051 ~~~~~DRILLING CONTRACTOR 3C W'

SCREEN DIAMETER CAlc SLOT SIZE 2 \ AMOUNT BEN7ONITE USED (SEAL)

RISERMATERAL ?V I Y 4 AMOUNT sE~4owwT USED (GROUT)

MANUFACATUERIA 0C51~ -
MANUFACTURER ~~~~~~AMOUNT CEMENT USED (GROUT)

RISER DIAMETER__ 
3(11 ~U--. q --

AMOUNT SAND USED ' j ou

DRILLING TECHNIOUIEN * nqe
AUG ER/8li SIZE AND TYPE _i~,-o j STATIC WATER LEVEL (>24 hrs after dcv)

MEASURED ON (Dote/Time)

REMARKS

(OTOSCALE:
ALL MEASUREMENTS IN FEET)

LOCKABLE COVER

tJEPTH TO TOP OFSj R

BENTONITE SEALr-.-_

DEPTH' 10 TOP OF 
TTLLNT

TO BOTTOM Or
END CAP)

CONCRETE CL7

CROUT 
TOTAL DEPTH
OF BORING

- BENIONflE EN; 2CA
SAND FILTER PACK

DRILLER: INSPE~~lOR: IIL~wa/

.1 risio\SonordDeais\WIIinsalaton ~arans\1AH 51bO~wO 210/002 3:05am rolexond



869 416

HTW DRILLING LOG Hp Pfl73
1.COMPANY ~NAME y\ f 32. DRILLIUBC R~a § M SHEE ISET I

S. NAME ODRLE6.MANUFACTURER'S 
DESIGNATION tW DRILL

.SIEADTYPES OF DRILLING . US. HOLE LOCATION ISITEI

AND SAMPLING EQUIPMENTLS&Q

10. SURFACE ELEVATION.,........

[8. WEATHER 2Ic5 013.1DATEf3 ST/ 0 12 . DATE COMPLETED

113. OVERBURDEN TH4ICKNESS 'y r }1.DPHGROUNDWATER ENCOIJNTEI F-
14. DEPTH DRILLED INTO RCI (\17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

15- TOTAL DEPTH OF H(OLE 118. OTHER WATER LEVEL MEASUREMENTS ISPECIFY)

1 9. GEOTE H;ASML # ~ ZE NITRE 0 OTAL NUMBER OF CO

2 1. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) IOTHER (SEIY22.TO7AL CR

____________ _____ _______ ______ 7c~~~~~~~ROVEY%

122. DISPOSITION OF HOLE EAKILE WONITORING WELL OTHER [SPECIFY) 124. SIGNATURE OF INSP

~25. CHECKED Ely: 26. NAME OF INSPECY

I ~~~~~~~~~FIELD SCREENING GEOTECH SAMPI ANALYIA 81

ELEV. -DEPTH DESCRIPTION OF MATERIALS RESULTS Oft CORE BOX No SAMPLE No. CUS REMAK

b c d e h

~~ CA ~~~~t~~~qi (3-1% ~ di Coe1

&Z LI&s~'00f~ ,7 foC

V LmCite 3"
(V

~~~W 75e

MRKI( 5 PROJECT NAME &NO.HOEN

03&\&Th ŽJ6~~~~~~~~~~~~~j ~HF -Rev. 419'
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ATTACHMENTi 5.T P O E~R MONrrORINC WELL INSTALLAnO IGAPROJECT NAMEDS2srZflPSPOETO.Gp0?o
WELL NO. 00ROEC 

NDATE foto3WELL 
LOCATION Akc. \.

TIME
GROUND SUR-ACE: ELEVATIOs 

- BNONT TP ~i' l'eiTOP Or SCREEN ELEVATION 
MNrChE 

________________

REFERENCE POINT ELEVATION 
CEMENT TYPE >TYPE FILTER PACK ~ RDnN~MANUFACThRR

flLTER PACK UANUAnIt Dr
SCREEN MATERIAL v____________ 

BOREHiOLE DIAMETER /6 N
MANUFACTURER S- -----

MACTEC FIELD REPRESENTATIVE

SCREEN DIAMETER ~~~~~p 
DRILLING CONTRACTOR Q~~.t~sItkSCREEN DIAMETER ---..... SLOT SIZE 

1
RISER MATERIAL Uc 

AMOUNT BENTONITE USED (SEAL I q 0-
MANUFACTURERAOUTBNNIESD 

(GROUT) -----
RISER DIAMETER 

AMOUNT CEMENT USED (GROUT)
DRILLING TECHNIQUE A S1MUT 

ADUE
AUGER/BIT SIE AND TYPE -\ ' STATIC WATER LEVEL (>24 hrs after d.v)

REMARKS ~~~~~~~~~MEASURED ON (Date/TImc)

VENTED CAP ~~LOCKABLE COVER

DEPTh To TOP OF 
LNT

-BENTONITW SEAL 
SOLID RISER

D ~TO To TP orSANJQ PACK 

T07AL LENGTHI
.... ~~~~~~TO BOTTOu Or

17-~~~~~~~ RISER ~~~~~~~~~~END 
CAP)CONCRETE 

OFt~

O A 0RRLER OUy /t .
I \d sio \S~o d~,d Deai~\ Wel h Sto CtoRIE r m \ TcES l 1 ~ 2/ 0 2 0 :~ o oe(n



869 418 UJMI

HTW DRILLING LOG o.

7. COMPANY NAME 
12 ORMJS~UBCONTRACT OR SHET

.co M~ALXE7C- a~a 3~ng OFE SH4EETS

3. PROJEaT

i. SIZE ND TYPE OF DRILING q. s -114 -I S AI. HOLE LOCARTION (SITTECOPLTE

113. V EE hCNS 
16. DEPTH GROUNDWATER ENCOUNTERED

14.DEPH RILEDINTO ROCKHTOAERDILGCOPED

lS.TOTALD IL 
jB TE WTRLVE ESRMENTS ISPECIFY)

19. GEOTECHNICAL SAMPLES (in DISTURBED UNDISTURBED 20. TOTAL NUMBER OF CORE BOXES

NA

23. DISPOSITION OF HOLE BACKEILLED MNTRGWEL OTHER (SPECIFY) 124. SiGNTUEOF INSPECTOR

25. CHECED BY: -
6.NME OF INSPECTOR34 Ks.t

FEDSCREENING GTCHSAMPLE ANLTIA SLOW

ELEV DEPTH DSRPION OF MATERIALS REUT OR CORE BOX No.SMPEN. COUNTS REMARKS

till rloIl ri2 intd 
Lit 5 p

- 2,13

COLAICtO yt.ihrt4ICf5t

-7

- -. ~ ~ ~ e-

MRK jUN89 ~~PROJECT NAME &NO- 
HL o

HF - Rev.



'AI-rACH-MENT S.1 PIEZOMETER MON17ORING WELL INSTALLATION DIAGRAM
PROJECT NAME. $ 6 7 V sLClONROJECT NO. K'c - 6 -. coii

GROUND SURFACE ELEVATION---- ~BENTONITE TYPE

TOP OF'SCREEN ELEVATION MANUFAC ER____

REFERENCE POINT ELEVATION CEMENT TYPE_____

TYPE FILTER PACK GRD ON ~ (MANUFACTURER '•Q ft(44
FiLTER PACK uANUF~c~t1RER~ ~BOREHOLE DIAMETER _ _ _ _ _ _ _ _ _ _ _ _ _

SCENMAEIL ftC C- MACTEC FIELD REPRESENZTATIVE ~
MANUFATURER '.s1 i:Q4 c

DRILLING CONTRACTOR
*SCREEN DIAMETER -S -S LOT SIZE -J-D- r

Th,, r ~~~~~~AMOUNT BENTONITE USED (SEAL)RSRMATEIiAL Scvq AMOUNT BeNTONITE USED (GROUT)
MANCFACTUR"ER ri

AMOUNT CEMENT USED (GROUT)RISER DIAMETER _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ i

DRILLING TECHNIQUE H-1SA AMOUNT SAND USED -- 'LA!n
At~dER/BIT SIZE AND TYPE EL22Y12 =D =.. STATIC WATER LEVEL (>24 hrs after d,,)

REMARKS ~~~~~~~~~MEASURED ON (Date,me'=. ~~(NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

VENTED CAP ~~LOCKABLE COVER

DEPTH TO TOP OFLEGHOBENTONMl SEASOD

DEPTH TO TOP OF 
TTLLN~

,..,,,PACK TOTAL LENG~~~~~~~~~~T OT L DET

SENONCRTE LENGTh OrFFB~w

Eli] SAND FiLTER PACKAPEND CAP (bgs)

QA/QC DRILLER: + ~) INSPECTOR: Cflaf o ;s
DISCREPANCIES: _ ______ CHECKED HY: _ ____ DATE: _ ___________

.1-\feslan\S(andcrd Details\WelI installation dbaooams\ATACH S-1b1O.d,.o 12/20/2002 3 :O DM r,,o~e~d



86 420
HTW DRILLING LOG "

I. COMPANY' NAME 2 RLIGSBCONTRACTOR 
SHFE

L..-.P4A•LES- ~~~~~~~~~~~~~~tc S1 OFWW SMEETS/

ncig rs ~~~~~~~~~~~~4. LOCATION (CITY. STATE) I

Ycz~~~~4w ~~~~ (Ar-CA ORA S ESIGNATION " DRIILL

.23" it S ~ ~~~~~S. HOLE LOCATION (SITE I
10. SURFACE ELEVATION

S. WEATHER 
11. DATE STARTED 112. DATE COMPLETED

Cell, -4-r~~~c~ @e9. 0-09---o 3
13 OEA t~EN ~THICKN £16. DEPTH GROUNDWATER ENCOUNTERED

1.DPHDRIL-LED INTO ROC 
17ji. DEPTH TOWTE0 P ELAPSED TIME AMTR DRILLING COMPLETED

iS. TOTAL DEPTH:O HOLE .~, 
fiB. OTER WATER LEVEL MESUREMENTS (SPECIFY)

Is: GECTC$NICALSAMI (S) DISTURBED UNDISURBED 20. TOTAL NUMBER OF CORE BOXES

21. SMPLESFOR HEMICL ANAYSIS VOC METALS jOTHER (SPECIY OTHER (SPECIFY) OTHER (SPECIFY)22TOAC

23. OISOSITIG~OF HOLEBAOKFILLED MONITORIGWL TE SEiY 2.SGAUEO NPCO

25. CHECKED BY:~ ~ ~ ~~ ~~~~26 NAME OF INSPECTOR ,

FIED SREEiNGGEOTECHI SAMPLE ANLYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SARENo. COUNTS -REMARKS

* b c d

3~4 -74 -

In' 
-- .111 

-- j rat,

6vs se o4'u7' rVr

t2 2
-. .t$ ~~~~~~~~~i~~~y . . ~32

-------------- ~ ~ ~ ~ ~ ~ ~ i ~ i' r~-

N rCLS

~~~~~~~~~~~~~7~~~~~~~~~~'

MR 'A S IPROJECT NAME&NO.
HF - Rev. 419.



UPPER WBU MONITORING WELL INSTALLATION DIAGRAM Lt-LUZW MUJUN I COMPLETION)

PROJECT NAMVE OY0C S isptmtt- FsPROJECT No. 03oh-03-ctu1

WELL NO. OOcRZ- WELL LOCATION 3C
DATE __________ iE_______

GOUND SURFACE ELEVATION BENTONIIE TYPE t

MANUFACTURER V
TOP OF SCREEN ELEVATION

CEMENT TYPE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

REFERENCE POINT ELEVATION j

TYPE FILTER PACK 52120 -GRADAllON MANUACTER___(

FILTER PACK MANUFACTURER 052- OEOE IMTRI

SCREEN MATERIAL 56 O 2tMACTEC HIELD REPRESENTATIVEQiq Ifwy

MANUFACTURER\ ,. ,,DRILLING CONTRACTOR S~Ch

SCREEN DIAMETER SA\ tt. SLOT SIZE (12I AONTBNONT UELSELJ-c~

RISER MATERIAL 5~\N 4qo (J AMOUNT BENTONITE USED (GROUT)

MANUFACTURER P
AMOUNT CEMENT USED (GROUT)

.RISER DIAMETER AMOUNT (AND UIE

DRILLING TECHNIQUE S-Yfr\ kuqgr MUTSN SDl fce

AUGER/BIT SIZE AND TYPE 4--S" It) STATIC WATER LEVEL (>24 hrs after dev)
MEASURED ON (Date/T-ime)

RMRS

(NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP SURFACE

CO INCRETE PAD LEN~~~~~~~~~iH OF ~~DEPTH To
3 Y3,xqll SCUD RISER ~~~~~~~~BOTnOM

_________ ~~~OFC1SING

TOTAL LENGTH

DEPTH TO TOP OF ... ~ ~~~~~~~~~OF WELL (TOC
SAN~~~~~~~~Pgl< ~~~~~~~TO BOTTOM OF

.... ... ~~~~~END CAP)

CONCRETE SRE

GROUT SCENTOTAL DEPTH

BENTONITE ---- ~~~~~~LENGTH OF (bgs)

DEN TONITEENDCAPEND CAP C
7 . SAND FILTER PACK I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DRILLER: (6<INSPECTOR: C( 4
QA / Qc DISCREPANCIES: ________CHECKED By:'_____ DATE: /



86 9 4 2 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

HTW DRILLING LOGHOFNe GO
I. COMPANY NA~MEf, ~'~.. 2. DRILLING SPORCT SHEET

PCT'Ec- ~ ~~I Kter Sc np OF SHEETS

3, PFIOJI;Z CR ... F-54. LOCATION (CITYSTATEE) 6 p 3 VR-
5.NAME ODRlE S6. MANUFACTURER'S DEw MRL

_________~E 4) YG(D94.g ygVn
tJRIL

7. SIZE AND TYPES OF DRILLING I. "m Q g r 9. HOLE LOCATION (SITE)
AND SAMPLING EQUIPMENT ~ ,

10U. SURFACE ELEVATION

S. WMATHER 1 .-DATE STARTED 112. DATE COMPLETED

~~3i LA I1)2ioI I
13~OVEBUREN HICNES J 5% }16-DEPTH GROUNDWATER ENCOUINTE 74

.4. DEPTH DRILLED INTO ROCK N/2 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

[5. TOTAL DEPTH OF HOLE JIB. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

217. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS 1OTHER (SPECIFY) OTHER (SPECIFY) OTHER SEIY 22 TOTAL CORE

U _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ F7O~~~~~~~~~~~~~R~pVERY %

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 24. So)2t~kTURE OF TNS

125. CHECKED BY }26. NAME OF INSPECTOR 0 ( 9________
FIEID SCEENNG GOTEH SAPLEI ALTICL BLOW

ELEV- ET DESCRIPTION OF MATERIALS RESUT OCREBXN.APEN.COUNTS' REMARKS

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~JI

4oI-IIfZ

5 ~~t~tci~f~fl .Th k Of

"'An~R~e eit1V O5-k? Z-6&l~r
HF -Rev. 4/94



HTW DRILLING LOG
PROJEC NPTO/SHTa

VS MIT' _____ O SHEET S

T.FI RENIN GOTECH SAMPLE AqALYTICAL BLOW

EE. DEPTH DESCRIPTION OF MATERIALS RSLS OR CORE BOX No SMPLE No. COUNT S I REMARKS

'3 6

~~ Y~~~~frvj ncke. ?o~ ~ ~ ~ ~ ~ ~~~~~~R -Re. I9



8 69 44 UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAME - _ _ _ _ _ _ _ _ _ _ _ _ PROJECT No. G S- 3c~

WELL NO. OI2sWELL LOCATION NGP
"'DATE - ~~~TIME 0

GROUND SURFACE ELEVATION BENTONITE TYPE _________________

MANUFACTURER

TOP OF SCREEN ELEVATION -P

CEMENT TYP _ _ _ _ _ _ _ _ _ _ _ _ _ _

REFERENCE POINT ELEVATION MANUFACTURE_____

TYPE FiLTER PACK %______GRADATION MNFCUEOnN

FILTER PACK MANUFACTURER MTb
BOREHOLE DIAMETER

SCREE N MATERIAL • 1( CMACTEC FIELD REPRESENTATIVE T

MANUFACTURER-----f)3
f\A/f RIWO CNTRACTORRffG6O(

SCREEN DIAMETER 21rl'\SLOT SIZE u-uiO DRIL/NGiOl

AMOUNT BENTONITE USED (SEAL) / O

RISER MATERIAL 534\ I4q <\k AMOUNT BENTONITE USED (GROUT)

MANUFACTURER 5
AMOUNT' CEMENT USED (GROUT)

RISER DIAMETER 6OKAON ADUE u ~ (1i aA
DRILLUNG TECHNIQUE k\\ 2Am Qt"

AUGER/BIT SIZE AND TYPE 45 IDSTATIC WATER LEVEL (>24 hrs otter dev)

MEASURED ON (Dote/lime)

REMARKS

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GOUND

LOCKABLEF CAP SURFACE

CONCR GTH OF ~~~~~~~~~~~~~~~~~DEPTH TO
-31 SOLD RISER ~~~~~~~~~~~~~~~BOTTOM

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~~OF WELL (TOC

DEP~~~h TO TOP OF ~ ~ ~ .. TO BOTTOM OF
SAN PACK EDP

LENGTH OF

~§jfjJ CONCRETE S~l

GROUT SCEN "-TOTAL DEPTH

BENTONITE ~~~~~~~~LENGTH OF (bgs)

BEN TON ifN CA

SAND FILTER PACK ________________________

DRILLER: INSPECTOR: WY
O A / QC DISCREPANCIES- _ _ __ _ _ _ CHECKED BY: /__ _ _ _ DATE: _ _ _ _ _ _ _ _ _ _ _
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HTW DRILLING LOG ~~

I. COMPANY NAME 2. DR Co NACT SHEET

(M I-EIC DRLIN5rn-A im6ps OF 2 SHEETS. 6 NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION hF DRILL
3.PRJET r'~~§.Q~emr~cApam4 LCAIO ( GPAE

7. SIZE AND TYPES OF DILLING 5'9. HOLE LOCATIONI
ANDSAMLNG EUPMENT

a 4~~~~~10. SURFACE ELEVATION

8. WEATHER r ~ 6Ii 1.DATE STARTED 12. DATE COMPLETED

~, &~ r I -re~ - Chy
13. OVERBURDEN THICKNESS 16SLA i. DEPTH GRDUNDWA~fTEF4COUNTERED

14. DEPTH DRILLED INTO ROCK 1?. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

15. TOTAL DEPTH OF HOLE 18I . OT HER WATER LEVEL MEA SUREMENTS (SPEC IFY)

19. GEOTECHNICAL SAMPLES IS) DISTURBED I UNDISTURBED j20. TOTAL NUJMBER G4fCORE BOXES

21. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER ISPECIFY) OTHER (SPECIFY) 22. TOTAL COREci~~~~~~~~~~~~ I ~~~~~~~~~~~RECOVERY %
D~ ~ _____ ________OHRCtI

23. DISPOSITION OF HOLE BACKFILLED MONITORING WELL GI E.(PECIFY) 124. SI TATURE OF INS (nC l

25, CHECKED BY: 126 NAME OFINSPEqT\OR ~ c

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL O

ELEV. bET DESCRIPTION OF MATERIALS RESULTS OR COEBXNo. SAMPLE No. C NS REMARKS

Lj4

s ~ ~ tW 0.033
5ov'rrc ar e V o-f%.i

.7~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

MRK FOR 55 PROJECT NAME & 5 , ~ f~cbci V5HOLE No.

G-3D- 63ow\ HIF -Rev. 4I9Z
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IL

HTW DRILLING LOG HL o

PROJECT Se~ ~ AY' 
SET9

'I ANALYTICAL BWW~ ~~~~~~~~~~~~~~~~ SHEETS

GEOTECH SAMPLEANLTCL SO

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX N., SAMPLE N*. COUNTS REMARXSW

b c d 
h

II (~~~~L oy 3Nq)

'1 LCAX QS)

A

OR AU- f

MRK FOR 55-2 PROJECT NAME & NO. ~ Qc'e OEN.77
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UrruM TYDU MUINH UM¶INtU WC.LL iIN4ti*LtLflhUIN LtfUISfVI~n %1Lj' MuILUIN ILumrLrLiiUINJ

PROJECT AMis A ftnmk 5PROJECT NO. Wls~ - 03 -c

WELL NO. 60C2Z WELLELLOCATION N

DATE I-)-2 03 l IME 0932 _____

GROUD SRFACE ELEVATION BENTONITE TYPE a1A/vi
MANUFACTURER 01c

TOP OF SCREEN ELEVATION ___________

- ~~~~~~CEMENT TYPE rn/it
REFERENCE POINT ELEVATION MAUFCURR 2I Y zAA (NJ)

TYPE FILTER PACK L'40 GRADATION MNFCUE

FiLTER PACK MANUFACTURER BOEHLEDIMEE

SCREEN MATERIAL Z_____________ MACTEC FIELD REPRESENTATIVE GA \n

MANUFACTURER PSIv\ 6 LMAA

SCREEN DIAMETER gIACV\ SLOT SIZE 0-c DRILLNG CENONTRACTOR (EAL

~~ -I qo ~N c AMOUNT BENTONITE USED (SEALT) 0)f
RISER MATERIAL s6y L)9 C MUTBETNT SE GOT

MANUFACTURER 062 1
1~~~~~ ~~AMOUN~T0 CEMENT USED (GROUT)

RISER DIAMETER 2 AMUNPANCSEY41 5/

DRILUING TECHNIQUE At w'*AON SN SD 5)l
AUGER/BIT SIZE AND TYPE ___________ STATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Date/Time)

WELL] PROTECTOR GON
LOCKABLE CAP SURFACE

-5;, 31 )e GTH OF ~~~~~~~~~~~~~~DEPTH TO
SCUID RISER BOTTOM

DEPTH TO TOP OF .ŽL
BENTON lI SEAL

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~~OF WELL (TOC

DEPNh TO TPO TO BOTTOM OF
END CAP)

6 CONCRETE ~~~~~~~~~LENGTH OF

GROUT SCENTOTAL DEPTH
OF BORING

BENTONITELEGHO

SAND FILTER PACK

DRILLER: Q~~~~fl~~l INSPECTOR:lua

Q A / Q DIS C E P A N C E S: _ _ _ _ _ _ _ _ _ _ _ _ C H E C E D B Y _ _ _ _ _ _ _ _ L A TE : _ _ _ _ _ _ _ _ _ _ _



a s s 4 2 ~B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

HTW DRILLING LOG oI~oezs~&
1. COMPANY NAME (fl~~~i C TEC. ~2. DRIaLIN Om~ R SHEET6 F SHET

3. PROJECT jri;r 5 n\,ll 4. LOCATIONH(IT Y .S `FTlc r Žm d V
S.NAME OF DRLERI.j ~6. MANUFACTURER'S DESIGNA 6Qlp MR~

7. SIZE AND TYPESOFP IG9. HOLE LOCATION ISITE)
AND SAMPLING EQUIPMENT ~6

10. SURFACE ELEVATION

-.WEATHER II. DATE STARTED 112.DT COMPLETEDI

13S. OVERBURDEN THYICKNaESS 16. DEPTH GROUNDWATER ENCOUNTERED

1 4. DEPTH DRILLED INTO ROCK 17. DEPTH TO WATER ANDAA Et~D TIME AFTER DRILLING COMPLETED

15. TOTAL DEPTH OF HOLE 31 y18. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

19. GEOTECHNICAL SAMtEL DISTRE I UNITRE 0 OA ~ JV4 F CORE BOXES

2 7 SAPLE FO CEMIAL NALSI VOC J ME TALS 1OTHER (SPECIFY) OTHER (SPECIFY) OTHER ISPECIFY) I 22. TOTAL CORE

123. DISPOSITION OF HOLE BACKFILLED MONITORING WELL IOTHER ISFECIFY) OF4wIAVERY

[25. CHECKED BY: 126. NAME OF INSPE OR

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ rr~~~ ~~~~ ____ __

I ~~~~~~~~~~~~FIELD SCREENING IGEOTECH SAMP E ANALYTICAL DL Wt
ELEV. jET DESCRIPTION OF MATERIALS RESULTS OR CORE BOX N.SAMPtE No. CO NTS REAK

DEb c d e j

4 I~~~~~~~~~~~~~~~~~~~~~L

~~JUN89 Lw o A (3a' fitKII)

MRK FORM 65 PRO~~~JECT NAME & N. $~z e -\ 5HOLE No

&3&V 03 m O%?Z- IF-~~~~O Rev. 4194



HOLE No.

HTW DRILLING LOG
P~~~~~~~tcuEC~~~HpE'nR ~ i SHEET

PR
6 JEC~~~zs4 \ \~5 1 OF 3 .SHEETS

F1E4D SCREE mtG GETC A IEANALYTICAL SLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX N.- SAMPLE No. COUNTS EAK

b h~~~A

IMl

13 ~ ~ ~ ~ ~ ~ ~ ~ ~~~1

SLJA 6(&LiX) I CO&2/

eci

* 91 ~b a2/;Lf

MRK /1~~~f q

652 POJC AE O HL o
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HTW DRILLING LOG IOEO

PROJECT r C I -IISETr , HE

FIELD SCREENAG GEOTECH SAM IE ANALYTICAL BLOW I

EREV DEPTH DESCRIPTION OF MATERIALS RESUILTS OR CO4f BOX .SAMPLE No. COLINTS EAK

3e-9z~~~~~~~~~~~~~~~~~~~~~~~

j3bI

31-i~~~~~~~~~~~~~~~~~~~9

I~~~~~~~~~~~~~~~~~I

4~~~3O~~~ 53-toll ~~~~~~HF - Rev, 4/94



869 4 31 UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETIO1N)

PROJECT NAME 9-2Z tmflt Vs PROJECT NO. ~3L6~I

WELL NO. C)C7-WELL LOCATION

DATE -9 ClTIME lo )

GROUND URFACEELEVATION BENTONITE TYPE

MANUFACTURER _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TOP OF SCREEN ELEVATION CEMENT_____TYPE__

REFERENCE POINT ELEVATION ____j_______

TYPE FILTER PACK SATO GRADATION MANUFACTURE

FILTER PACK MANUFACTURER ____BOREHOLEDIAMETE

SCREEN MATERIAL M '7 MACTEC FIELD REPRESENTATIVE OrwjL C"IlLJ0/

MARENUFIACETRER SLOT SIEDRILUING CONTRACTOR ~G c~ ~ r1n

SCREEN DIAMETER SLOT SIZE ~~AMOUNT BENTONITE USED (SEAL) 130 6
RISER ATERIA '3t4~L36 'P4 AMOUNT BENTONITE USED (GROUT)

MANUFACTURER V w

RI SER DI AMETER ~~~~~AM OU N T CEMENT USED ( GR OUT)

DRILLING TECHNIQUE Q 6 kE q r AMOUNT SAND USED C c s (QL ~ h
AUGER/BIT SIZE AND TYPE IC6 K) STATIC WATER LEVEL (>24 hrs after dev)

,MEASURED ON (Date/T-ime)

REMARKS

(NOT TO SCALE:

ALL MEASUREMENTS IN FEET)

WELL PROTECTOR ON

LOCKABLE CAP SURFACE

CONCRETE PAD GTH OF ~~~~~~~~~~~~DEPTH TO
3 1 plot SOLID ~~~~~~~~~,ISER ~~~BOTTOM

OF CASING

TOTAL L ENGTH

DEPTH TO TOP OF ~~~~~~~~~~OF WELL (TOC
SA P CK ~~~~~~~~~~~~~~~TO BOTTOM OF

LENGTH OF
?.0 CONCRETE

GROUT SRE TOTAL DEPTH
... ~~~~~~~~~OF BORING

~~~ ~ BENTONITE LNhOF(bqs)

SAND FILTER PACK ___ECA

DRILLER: ONINSPECTOR: 7

QA / C QO: DAE
DISCREPANCIESN' CHECKED RY __ AE



8 6 9 4 3 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

HTW DRILLING LOG
1. COMPAN NAMEUW~~ON~~l 

SHEET

3. P~iW~a cFtEQ t2. RILL (5'cAr Of 3 SHEETS

3).9PRq gJE 4. LOCATION ICTTT

5. NAME OF DRILLER j6. MANUFACTURER'S DESIGNATION ~RIU,

7. SIZE AN4D TYPES OF DRILN Ve$n6%A em u 19. HOLE LOCATION SITfE)

AND SAMPLING IEQUIPMET 11 1 6" s ator __ __ __ _ __ __ _ __ __ __ _ ___I_ ___A

¶0- SURFACE ELEVATION

8. WEATHER I DTTLRE12DATE COMPLETED

13. OV ERBU D N T I K E S > yj g 1F' DEPTH GROUNDWATWENCOU NTERED

1 4 .EPT DRI L ED INT O RO CK 117 . DEPT H T O WTRADEPSD T IME A F T E R DRIL LING CO MPL ET ED

I¶ S. T O T A L D EPT H OF HOL E 18. O T HER W AT ER LEVEL M EA SU REM EN T S (S PE CIF Y)

19 . G EO T ECH N IC AL SAM to) D IST U RB ED U ND IST U RBED 20 . T OT A L NU MBER O F C O RE B4 ES

2 17. SA M PL ES FO R CH EMIC A L A N AL YSIS V OC MET A LS O HER SP C F ) OT HER (SPEC IFY ) OT H ER (SPECI Y 2 2 .T O T A L CO RE

2 3 . D I SP S I T I ON O HOL E BA K FIL L ED M O N IT O RING WE L OT HER ISPECIFYI 4 . URE O IN N

2 5 . C H EC KED By . 2 6- NAM E OF IN SPEC TO R
a

DEPT H
~~~~~~~~~~~FIEL D SCREEN ING G EOT ECH A M E A AL Y T ICA L BL O W

EL EV . DET DESC RIPT IO N O F M A T ERIA L S RESUL T S O R CO RE BO X N O. S A M PL E N o. C O U N T S REM ARK S

b d II

'1 L4~~~\6C d. 7/1 00 4J L

M R K OJE CTNAME C ZN . HO 
_ _

N.
moi ~~r 0 I 4_ _ _ _ _ _ _ _ _ _ _ _ _ _

u (
_

F
_ _
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HTW DRILLING LOG No.ZL

ECT VC'rOC I ~~~~~INSPECTOR/ SEET&

1EV I DEPH I DESCWTICNOF ATERI~lSFIELD SCREENING GEOTECH SAMPL4 ANALYTICAL BI 1 RE RS

15ye/)a

13

IM 60~~~~~~~~~~~~~~~~~~~~~~~~~~~~j6

b1~~I"' UI
4

&t~J At' I £

Dtmfpj%25) 19

17 5CŽ.tJA\b(R

0 ~~~~~~Wr~hfeou, Cv

~rm &(eCAT~eijQlocKGWI 6,~

P3~
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HTW DRILLING LOG HUq

PROJECT~~f CQ \, RSCTO06 SHEET

.Ltxx. o- x~rA~n iVS L~fP~m '-1ljt). 1 o(3 SHEETS

DEPTFDESCRIPTION OF MATERIALS SF OT SMPL N

aEEV. DEPTH EWSCREEIS GOR COM~ f!AA.Y1A 1 6. REM4ARKS

31 -~~~~~~~~~~~~~~~~~1

34
j I q I,5

I.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~e.49
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Supplemental Feasibility Study Investigation Report July 2005
Defense Supply Center Richmond

0

1 ~~~~~~~~~~Appendix D-3
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869 438 LOWER WBLP MONITORING WELL INSTALLATION DIAGRAM (FLUSH MQUNT COMPLE11ON)
PROJECT NAME (Xe i7 [ 1 PROJECT NO. (3 I WII

WELL NO. (hWFTA -WELL LOCATION Ota r7
DATE - 1MEE~Ž

GROUND SURFACE ELEVATION BENTONITE. TYPE v/e" pI lei-s
- ~~~~MANUFACTURERDs

TOP OF SCREEN ELEVATION CEMENT_____TYPE____

REFERENCE POINT ELEVATION IL N FMANUFACTURER 0~oa die
TYPE FILTER PACK ______GADATIO

AILTER PACK MANUFACTURE R DS1 BOEOEDAEE

SCREEN MATERIAL se 0 PCMACTEC FIELD REPRESENTADVE 1w H ai
MANUFACTURER I__ _ _ _ _

SCREEN DIAMETER ____SLOT SIZEooo" DINGCTRTOCV CHAhoS
AMOUNT BENTONITE USED (SEAL) 5

RISER MATERIAL 5VL 40 VL AMOUNT BENTONITE USED (GROUT)

MANUFACTURER ~~~~~~AMOUN~T CEMENT USED (GROUT)

RISER DIAMETER ~~~~~~AMOUNT SAND USED .I'3 (u e~k~

DRILLING TECHNIQUE U 'HO,~h r*z~,
AUGER/BIT SIZE AND TYPE q.~t, S ~ STATIC WATER LEVEL (>24 hrs otter dev)

MEASURED ON (Dote/Time) ..

REMARKS

O (NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR LOKBECPGROUND
LOCKABLE CAP ~~~SURFACE

GTH OF ~~~~~DEPTH TO
3' CASIN ~~~~~~~~SOLID RISER BOTTOM

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~OF WELL (TOC

SAND P CK TO BOTTOM OF
__ ~~~~~~~~~~~~~~~~~~N AP)

O CONCRETE LENGTH OF

GROUTSCEN
TOTAL DEPTH

.... ~~~~~~~~~OF BORING
BENTONITE LENGTH OF (bgs)

E D CA ... ~~END CAP 7rn
SAND FILTER PACK

DRILLER: C) INSPECTOR:

Q A / Q O D SCREPANC ES: _____ ________ CHECKED BY: __ _ _ _ _ DATE: _ _ _ _ _ _ _ _ _ _ _

J \esin\tardod Dtois\eIIintilotion dioarams\ATACH 5-1b5.dwa 11/11/2003 9:3o0m rale~xond /



8 6 9 4 3 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

H-TW DRILLING LOG
C, cr 5 1~~~OF SHEETS

3. PROJE 5 1~~~~~~2.DRWN SLCM OBSHE

~~~ q # I 5 ~~~~~~~~~~~~~9. HOLE LOCATION (SITEI

15' 14 ~ ~ 7;+10. SURFACE ELEVATION

a. WEA~~~~~~~~~~hER II~~~~~1 DATE STARTED LEDI

13. OVERBU ~~~~~~~~~~~~16. DEPTH GROUNDWATERENOTRD

14. DEPTH DRILLD INTO ROCK -N /' 17. DEPTHl TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

15. TOTAL DEPTH OF HOLE 5I8 OTE AE EE EASUREMENTS (SPECIFY)

1-9. -GEOTECHNICAL ~SAMPLES ~4tIDSTRE UNDISTURE 20 OAL NUMBER OF C OE

21ISAMPLESFORCHEMZCALANALYSIS VOC MTL TE SEIY OTHER (SPECIFY) OTHER (SPECIY 22. TOTAL CORE
_________________ ~~~~~~~~~RECOVERY E

23. o~pD~rnN OF OLE BAICFILED MOIZ11TORING WELL OTESPCF)14SINTREOISC0

25-CHECKED BY. NAME OFINR~f

EPTH' ~~~~~~~~~~FIELD SCREENING GEOTECH SA EANALYIA L

RLEV. DPHDESCRIPTION OF MATERIALS RESULTS OR CORE BOX NoSMLN.CO S REMARKS

4

)~ ~hCCV% tj .69,o
MRK FORM ~oi PROJEC 

6AE O e-Ch OL No3

UN 69'

-7~ ~ ~ ~~~(0 0 %~ FRV 1
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HTW DRILLING LOG A

REW C:RN~dGEOTEO4 SAW.L ANALYMIAL SLOW
DEPIh bGMRMONOF MATERIALS RESUATS Ipfi* OR ORE BOX N SAMPLI No. COars RMAK

b ~~~~c d h

13

fiq (iu ii)ID 120

M'Q aius o-

19 I~~~~~~~~~sOp o73
Pum0.0i

MRK JUN 5 W-2 I760ic5Nt Fri~esla536&c
__j~~~~~~~~~~~~~~~~~~~H-e.59
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I-TW DRILLING LOG

YzeiZ~~~~~~ ~~J$JFILD aENM E dAPLE ANALYTCALr
RE. DEPTH DESCRIPTK4 Or MATERtALS RESUt.TS IgP, ORCORE BOXHNO SMJREk CONT REUA~xn

a b c 4a0h

~~~~~~?f

In

Sb

k~ko

8~IK ro% SZ-2 IPROJECT HUE &NaO.yt 5ug\nc±4F

HF -Rev. 5/94



441
LOWER WBU MONITORING WELL INSTALLATION DIAGRAM (RLUSH MOUNT COMPLETION)

PROJECT NAME VD Lv- S~U&Zn4 4 VPROJECT NO. (baA- 0~3-tot
WE LWELL ILL OCATION __ _ __ _ __ _ __ _ __ _ __ _ __ _ __ _ _

DATE H00±I.TME Po

GROUND SURFACE ELEVATION BENTONITE TYPE letic
MANUFACTURER 5T

TOP OF SCREEN ELEVATION CEMENT______TYPE__

REFERENCE POINT ELEVATIONMAUCTRR i L a e
TYPE FILTER PACK GRADAT~ION VMAUFCTRE
FILTER PACK MANUFACTURER Q51BOELEDATR n i rk

SCREEN MATERIAL 5c it, U% MACTEC FIELD REPRESENTATIVE a h

MANUFACTURER DRLIGONRCO

SCREEN DIAMETER dŽIA113. SLOT SIZE AMOUNT BENTONITE USED (SEAL) 4s V
RISER MATERIAL 5N 0 ViCAMOUNT BENTONITE USED (GROUT)

MANUFACTURER 05 51
RISER DIAMETER ~ ~~~~AMOUNT CEMENT USED (GROUT)

RISER DIAMETER ~~~~~AMOUNT SAND USED&ibeP

DRILLING TECHNIQUE _ _ _ _ _ _ _ _

AUGER/BIT SIZE AND TYPE 1"~oSTATIC WATER LEVEL (>24 hrs after dev)
I ~~~MEASURED ON (Date/Time)

REMARKS

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP SURFACE

IV~~~~~c LENGTH OF ~~~~~~~~~~~~DEPTH TO
31 V CASING ~~~~~~~~~~~~~~~BOTTOM

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~OF WELL (TOC
SAND PACK ~~~~~~~~~~~~~TO BOT-Tom OF

Eli ~CONCRETE LN
GROUT SCREEN- ~~~~~~~~~~~~~~~~~~~TOTAL DEPTH-

GROUT ~~~~~~~~~~~~~~~~~~~OF BORING

BENTONITE LEGHO (bgs 4

[II~Z- SAND FILTER PACK E-JCAar.E

QA QC DRILLER: (2\I5 aC4 INSPECTOR: QI
QA / QO D SCREPANClES: _ _ _ _ _ _ _ CHECKED BY: _ _ _ _ _ DA E _ _ _ _ _ _ _ _ _ _ _

J: \desian\Stondarci Details\WeII installation diacrarrs\ATACH 5-1b5.dwa 11 /11 /2003 9:37cm ralexand



7. SIZE AND TYPU OF DRILLINGLLIN 9 HOLE LOCATION(SITE

AND SAMPLING ENUIMET 2.DILIA1, HE

10. SURFACE ELEVATIONOF SEET~

8.PRWEATHE 4t . DOATEO SCTY STTE ) 2 AE OPEE

14. DETH DRLLED ITO ROK N / 17. DEPFATH TOWERS AD EIGAPSDTIME AFTERI DILN OPEE

13. SIE AD TYC A~PLES OFDILNG DISV ED UNDISTURB HOED 20.ATIONSTALNMER)O

21. SAMPLES G HEUIMICAL ANAYSI VO MEAL OTE (SEIY TER(PCF) OHE SEIY 2.TTLCR

23. DISOSITIONOF HOL 8ACKFI.D MOITOIN WELL OTHE (SPECIFY) 24.AIO

25. CEAHECKE BY:2. NAME O7FrE INSPECTORPETE

14. DEPTH DRILLED INTO ROCK VFIELD SC EENIN GEOWTEC AN S LAMPL EDAALTICEAL TE B RLOW GCMPEE

ELEV. TALDEPTH DFHO E SCITONO1ATRAS EUT OTHR COTRLEVBOENo MESARMENo CONTS REMARKSY

19 bETCNC ~ PE I~ DUDSUBD 2.TT ME FC4 O

3~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
31 APE HMCLAAYI o EAS OHR(PCF) OHRIPCFI O~E SEIY 2.TTLCR

~~~CJP4J~~~~~~~~±tV cA~~~~~~~~~~t Vt ER

* FirM, P~~~~~~~~~~~bANL75IR9M SCEEIN GOTCHSAPj AN "IC BLOW C.
ELE. DPTHDECRIPIO OF MTEI tALS REUT RCRIBXN.SML:o.CUTEAK

b C d~~~_ _ _ _ _ t

MRK ~~~ PROJECT NAME & NO. 092fL 6 HOLE~~~~~~1 No

(o~bl- A ~O6 I 1 HF -Rev. 4
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HTW DRILLING LOG

HSNCIOR ~~~~~~~~SHEETS
P~~o~~ec;T T5 Callao aV ~~~~~~~OP SHEETS

SRE4GtEO4MC SAMPLEAYTCLBO
ELE'J. DEPTA DESCRLPTD4 OF UATEIWALS RESJULS Wma OR CORE BaX Na.SURo COaNTS REMLARSJ

* b d Ih-

'I~~~~~~~~~~~~~~~~~

13

19 Lit4 j 4 &Ye/i') y b,LI9 /
Ih V

MR FR 55-2 PROJECT NAME&NO. fg YH~rf-rR-BI

O~~~l- bY 001' ~~~~~~~~HF -Rev. 5t94



. ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR Cohl Box No. MPENo. COUNTS REMARXS
a b c ~~~~~~~~~~d e I _ _ _ _

Ve'f 6reM 1W 2 7

cc!

I~~~~~~l Lb~~~~~~~~~

3'f ' haj ~iI(

,39

Lj ¶A~~~~~~ne uek cite)~ ~ ~ ~~bd"

a7~~~

MRK JUN 55-2OR PROJECT NAME & NO. HME~ ~nrh No -'
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HOLE No.

HTW DRILLING LOGu
PROJECT P IaC R ,sSHEET

"~~~t'Th?4err~~~~~~~~I C) U* ~~~~OF SHEETS

REV. DEPTH FiELD S~~~~¶EN1NG GEOT CII PtE ANALYTICAL BLOW I

ELEV. ~~~DESCRIPTION OF MATERIALS E S OR Cut# Box No. SAMPLE No. COUNTS f REMARKS

a ~ ~ ~ ~ ~ ~ ~ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

47~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I

- _ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~HL

j~~~~~~~~~~~~~~~~~~~~~~~H e.49



HTW DRILLING LOG 869 446 ~Vs-
I.CMANY NAME 2. DRILLNG SIJBCOlnTRAaTOR JS)4ETT

M a c- WC4,,eeI1iN "b cos~cu ~ih. RjcLknu4 Snawtow z 0F3 S`Es
3.PROJECT 4.LCTON(IY

bkt pegmcdsw k FitchA.40Mt-VF4
* AE FDILLER 6. MANUFACTURER'S DESIGNATION fl ORIl

bNIDemmA 1,rn Ct P 00
*SIZE AND TYPES OF ORatLING -4AS t$.i Ib "Lj aS1 9. HOLE LOCATION (SIT El
AND SAMPLING EQUIPMENT 4 Nl %M At e4 m 0 o u tki

?4~~&4 Cq.~ ~ fctg 10. SURFACE ELEVATION

a.WEATHER O&I . DATE STARTED 12. DATE COMPLETED
Su;w~nj c-It q4st- c~lt1->O5\d!mpk

IS. OVERBURDEN THICKNESS ~~~~16. DEPTH GROUNDWATER ENCOUNTERED

1~4. -DEPTH DRILLED INTO ROCX 117. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLNG COMPLETED

INA IN IN~
15. TOTAL DEPTH OF HOLE -IS. OTHER WATER LEVEL MEASUREMENT (SPECtMl

- zo F T 20.TOTA__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

19. GEOTECHINICAIL SAMPLES (in DISTURBED UNDISTURBED 0.TALNUMBER OF CORE BOXES

2.SAMPLES FOR CHEMICAL ANALYSIS VOC f METAL OTHER(SEIFY TE SEIY TE SEIY 22. TOTAL. CORE

DISPOSITION OP HOLE I ___________ . ~~~~~~~~~~RECOVERY

23. DSOIINOHOEBACICFILLED MONITORING WELL OTHER iSPECIFY) 124. SIGNATUEO ~~R,

25. CHECKED BY: - 26. NIAIME OF INSPECTOR

FIELD SCREENING GEOTECH SAMPILE ANALYTICAL n3ow
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORC O o SML o COUNTS -REMARKS

b Cd a I

47 9eio~is~n-~toui ('onsl~j CIEl O1PT-

~~~ Ucfl ~~~~~~~~~~~~ ~cl -D)

7~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

to HL o

MRK RM f PROJECT NAME & NO. HOLE~ No. I-
~~ 'b~cAZ SOE~~?k~~rOA.&. r5 O~~ ~~ - o~l HF-Rev. 419



86 9 4 47 iiirc
PROJECTHTW LOGLLONE LOG

FS ~~~~~~~INSPECTOR OF7 SHEE5

FIELEEDa SCREENING JGEOTECH SAMAPtE JANALYTICAI LrnOW
REV. DEPTH ~~DESCRIPTION OF MATERIALS RIESEXTS OR CORIE BOX No. SAMPLE No. COLNTS RIMARXS

- d

lb .~ DZt4scIjhqlciba 1

17 to MEDIUM ) Spwa (sP.t 4; 1 capj

6vFAD VAJ P k -dn3 it,6~)Snjj13

24 I'3~~~~~~~~~~~~~~~~~ 47w~~~~~4bai

FAi

Z5 l - e 4 pPS10N~4 ii

5ANDkc r~nso w MArTEV6AL O"Lm

HFRev. 4194



HTW DRILLING LOG 869 448 1uvor4..5
PROJECT INSPECTOR SHEET5

rA. LI,-tq~cISt- OF SHEETS
FIELD SCREENING GE0TECH SAMPtANLE TCL BORELV. DEPTH DESCRIPTION1 OF MATERIALS RESULTS OR CORE BOX No. SAPL o. COUNTXb c- dg I RM S

50 .

~2,J ,J~ AT 3o pr

"Xi

FO MPOETN MENIHL .
,a 52$t5 ' 0 , 01D -tTI~

*~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~H e.49



869 449 UPPER WBU MONITGRNrG AUIIISTALLATION DIAGRAM (RLUSH MOUNT COMPLETION)

PROJECT NAME PSLIL -yfc•k Ft: PROJECT NO. G,30t - 0,3 -CO//

WELL NO. C? .IWELL LOCATION cpjfz -kA 9 /LCzt

DATE /1//STIME ,qo0

GROUND SURFACE: ELEVATION BENTONITE TYPE _________________

MANUFACTURER -DSX

TOP OF SCREEN IIEVATION _ _ _ _ CEMENT TYE ?ALk ~ #

DRLLNGUCNTACTOR R

RISER MALTERIPALK SAS AMUNRANTNIE SE (ROT

MANUFR ACTUE MANUFACTURER________

AMOUNT CEENTONT USED (GROUT)

RISER DIAMTERIA -v AMOUNT SANDONEUSED (GROUL)

DRILLING TECHNIQUE 44klloc Sf&-tC 4v-,e
AUGER/BIT SIZE AND TYPE Z~ s - .'L QSTATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Date/T-ime)
REMARKS

(NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP SURFACE

CO INCR GTH OF ~~~~~~~~~~~~~~~DEPTH To

SOUD RISER ~~~BOTTOM

DEPTH TO TOP OF
BENTONITE SEAL

1.0
TOTAL LENGTH

DEPTH TO TOP OF ~~~~~~~~~~~OF WELL (TOC
ADEPehT TPO TO BOTTOM OF

PYK ~~~~~~~~~~~~~~~~END CAP)
RISER ~ ~ ~ ~ ~ ~ ~ S

LENGTH OFFf3] CONCRETE SRE

GROUT CRE TOTAL DEPTH
OF BORING

BENTONITE ~~~~~~~~LENGTH OF (bgs)
BENTONITE ~~~~~~~~END CAP i

SAND FILTER PACK END CAP ... _ _ __ __ _ __ _ __ __ _ __ _

DRILLER: Rkt~.1A~h Y;-l4CSa INSPECTOR: U.V UM 0 C

QA /QC DISCREPANCIES: _______ CHECKED BY: _____ DATE: __________



HTW DRILLING LOG 869 450 173Lkj 7
1. COMPANY NAME 2. DRILLING SBONTRACTOR SFHEE SEET

mmcttt 6-4ie66i4,~q V iA rt4 SmmOAŽ5 JSEE I- SET

3.PROJECT 4. LOCATION (CITY. STATE

O . NAME OF DR I L LER6 6. MANUFACTURER'S DESIGNATION fSDRILL

7. SIZE AND TYPES OF DRILLING Li' -L k lbS. HOLE LOCATION SITE)
AND SAMPLING EQUIPMENT - ib ~ 4~ 1r

2Z-fl- h -c 5 11+- ,ar~agc SCaigo 17at, - Iehioq51A-4cc{ eIC/C7
.os a 10. SURFACE ELEVATION

8.WEATH-ER T1. DATE STARTED 1.DT OPEE

13. OVERBURDEN THICKNESS 16. DEPTH GROUNDWATER ENCOUNTERED

I,.torve- . j sFr 32.orr
14. DEPTH DRILLED INTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

I S. TOTAL DEPTH OF HOLE IS, OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

i _ _ _ _ _ _ _ _ _

19. GEOTECHNICAL SAMPLES (*1 DISTURBED UNDISTURBED 120. TOTAL NUMBER OF CORE BOXES

2. _ _ _ _ _ _ _ A)

2 1. SAM PLES FOR CHEMICAL ANALYSIS VOC METALS jOT-HER (JSPECIFY OTHERISPECI~FY) OTHER (ISPECIFY) 22. TOTAL CORE

23. DISPOSIION OF HOLEBACKFILLED MONITORING WEL OHRSEIY) 124. SIGNATURE OF INSPECTOR RCVR

2.CEKDBY: 126. AME OF INSPECTOR

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS

ab c d C I g

14 1k.1 5 isen

4w. ocvc~~s 'q 139 O.6
7 snrh44e-6D1C~S &SPO.

qrv0&&e A C cirC~jflOS 5PJ6 -1Th

Pc435C1,GCL¶IV..Z~~krwe 0og' - Zr

MRK FORM PROJECT NAME &NO. HOLE No..

HF - Rev. 4(94



869 451

HTW DRILLING LOG HL o

PRaJECT IISPECTOR SHEET2

9SCZ... ~~~~~F- '->IOF .- SHEETS

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL) BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX Nt. SAMPLE . COUNS EMRK

b0 d

itj; -~~~~~~~~~~~~~~~~~~~~~t c

at)0 4-ntt14r1

MR FOjm, 5ArHOLENo.
tnsq4I~~~~~zcJ ~i o -0-

1-f~~~~~~~~f9.0(r .f ~ ~ ~ ~ ~ ~ ~ ~ ~~~~F ev 49



8 69 4 52 UPPER WBU UGONIT3RWING wur INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAME D5(.S-ptsU4~ PROJECT NO. 6 0 0 0 1

WELL NO. ou7?p-i Z WELL LOCATION 9;yFML- 5~TRAWU- Ci.5t4Jczck

DATE I( 11-710!7 TIME 1400

GROUND SRACE El EVATION- k A- SENTONITE TYPE 3 /?ec-

TOP OF SCREEN ELEVATION MANUA+lRER D-s

REFERENCE POINT ELEVATION aSEbbr CMENUATUTYERpt-4J~Ycg

TYPE FILTER PACK 'SA'-5fl GRADATION ION, AUFCUE QCMLt

FILTER PACK MANUFA CTURER BOEOL5IAEE

SCREEN MATERIAL PO(_____________ MACTEC FIELD REPRESENTATIVE

MANUFACTURER t)-s7
DRILLING CONTRACTOR '-:RLS4A(2J Sfld

SCREEN DIAMETER ____ SLOT SIZE L'' 2r

AMOUNT BENTONITE USED (SEAL) Q-F
RISER MATERIAL Put AMOUNT BENTONITE USED (GROUT)

MANUFACTURER ~~~~~~AMOUNT CEMENT USED (GROUT)

.RISER DIAMETER Zt-f
AMOUNT SAND USED _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DRILLING TECHNIQUE Utlb-oS~tFAt 2c
AUGER/BIT SIZE AND TYPE <S .I X) STATIC WATER LEVEL (>24 hrs otter dev)

MEASURED ON (Dote/Tiime)..

REMARKS

(NOT TO SCALE:-
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP SURFACE

CONCRETE PAD GTH OF ~~~~~~~~~~~~~DEPTH TO

_____________ ~ ~ ~ ~ ~~~~~~~OLD ISRBCOTTOM
OFSCASING

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~~OF WELL (TOC
SAND PACK ~~~~~~~~~~~~~TO BOTTOM OF

SAND PACK ~ ~ ~ ~~~~~... ... END CAP)

RISER ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~OFBRN
_______ ~~~~~~~~~~~~LENGTh OF(b)

BENTONITE LENDT CAPbgs

SAND FILTER PACK ..... .LC ___

QA QC ~DRILLER: 9?jtics, •4.o5 INSPECTOR: R. 0Z7QtJLT,

QA / QC ~~DISCREPANCIES: _______ CHECKED BY: _____ DATE: ____________

J.\desicn\Standard Detcils\WeII installation diooroms\ATACH 5-lb8-dwo 11/1l/2003 S; 4Oom ralexand



2. DRILUNG SOTRCORSEE

TYPES OF DRILLING iq~~js ID Pof oozin I

DRILLER 6 (4AN~~~~~~~~~~URFACEUREL ' E SIA IGN ATO RL

Of DR[ ID go~~locoS164 9 40AE STCARTIN7ED 2 AE OPEE

13. OERBUREN TICKNES

5A~~,OLC-L, "~~~ SURMESUREMETS.(SECIFY

IS. TOTAL DEPTH OF HOLE ,* o ('7- WATE ROUNLAEVE

13. OVER~~~~~~~~~~~~~~~~~~~~~~~~~ECVR

234. DEP~T(O OFILE HTOL RAOFICK OIO~N WL DSPECIFYO 24.E SINDEATURED TFIMEAEOJR D

15. TOTAL DEPTH OF HOLE )TH~~~2 'ER OFANSECTRLELMASR ENSI

SAM DIS'TURIED UND~~~ISRELD S 2E.f GEOTACH SAMPLERO ANLTC ALE BLOW

EEV RDEPHEMIEAL ANA ION METATEIAL REISORCORE BOXHE No.SAPLECIY NoRCUNSPEI REM2.OARKS
e g~~~~~~~~EOVR

2.DSSITO OFHL ACFLE i-' ONcsITOM ~ P (77C It 24MeLN-

o2o
25 CECE BY: ',ME OF INSPECTORN

5e4~~o droo~~~eD (Ž~L/
3,~~~~~~~~~~~~~FEDSF=*A ~ -

(0~~~~~~~~~~~~~0

J:95'5 PROJECT NAME & NO. s &s~ 301. HOLE No..

HIF - Rev.~ 4194



869 454
HTW DRILLING LOG HL o

Oscsz- s~zeL~.We..A F -5 FIL SCRENIN GETCH SAMPLE ANALYTICAL BL OW HET

ELEV. DEPTH DESCRIPTION OF MATERIALS RELtS OA CORE BOX N.SAMPLE No. COUNTRMAX

S~~t4in.ti LSOi

'3- T 0F- 1 -
I )p - L I- t s t T

IIRK 5 t]- 2V ~~~~9y~~~~~~fr A5P§OtA ~ ~ ~ ~ ~ ~ ~~~~~H -Re. 19



869 455
ATTACHMENTr 5.1 PIEZOMETER ]MONITORING WELL INSTALLATION DIACA

WELL Na - WELL LOCA~~~~ioN PROJECT No.Acio j
DATE U trIW

GROUND SURr-ACE ELrVA nOnONOIETP 152 /'?(r
TOP OF SCREEN ELEVATION MANUFACTURER DI
REFERENCE POINT ELEVATION -CEMENT TYPE TL
TYPE FILTER PACK6U& l~ GRADATION ~tMANUFACTURER ?ozr~ e.~
FILTER PACK MANUFCTIE -~riii

SCREEN M~~lERIAL - P V C ~BOREHOLE DIAMETER A67
SCAENUMATWERIALs.- MACTEC FIELD REPRESENTATI E (rca4

SCREEN DIAMETER -.-. 2.SO ~E cDRILLING CONTRACTOR fC.)S ~t>
0 ~~~~~~AMOUNT BENTONITE USED (SEL)j

RISER MATERIAL Pt) (U ~~AMOUNT. 8~NTONITE USED (GROUT)
MANUFACTURER -----$--

RISER DIAMETER AMOUNT CEMENT USED (GROUT)

DRILLING TECHNIOUE AMOUNT SAND USED ~ ~/z sOI

A U G E R/BIT S ZE AND TYP 2 3 7'' i i )S TA TIC W A TER LEVEL (>24 hrs o ftter d . v)

REMARKS SCL:MEASURED ON (oer~

ALL MEASUREMENTS IN FEET

DEPT TO TOP OF VGHO
B3ENIONITE SEAL 0AOU9 ISR

DEPTH TO TOP OrFOA LN~SAND PACK TOT~~~~~~~~~~AL (mcGT
TO BOTTOM or

Eo0 CONCRETE LEGT

BENTONITE 
-TOTAL DEPTH

LENGTH Or ~~~OF BORINGSAND FILTER PACK ENDPAP-bgI

OA /O0 DRILLER: INSPECTOR: CVvtI DICREPNCIE: ____________CHECKED 8T: _____ DATE.____________

k~d.Ja\SondtdDetI~\Wei r~soiaI~0~ iOr~m\AACH5110.wo 12/0/002 3:0GDM,- rclexcord



HTW DRILLING LOG 869 456
1, COMPANY NAE SUUEERATO

MACfrcc 2.DIlN WOTAS RO ,Z$ET
3. PROJECT )5~~~7 tt zS4. LOCATION (CITY. STATE)

5.NAME OF DLLER 6 A~

OF DRILLNG 2 "i)fiS . HOL.E LOCATION (SITE)
AND SAMPLING EQUIPMENT o 7

146 I4~~ H~n~' .~ j 10. SURFACE ELEVATION

a. WEATHER I11. DATE STARTED:.Dr OPEE

C.k'r a) Aj 12-off-O3 I 2.-oo
13. OVERBURIDEN'THICKNESS 18 . DEPTH GROUNDWATER ENCOUNTERED

9 k
14. DEPTH DRILLED INTO ROCK 17?. DEPTH TO WATER AND ELAPSED TIM AFTER DILN OPEE____________________I 5'SffL Z/o1/&;oy~~I 7 I
IS, TOTAL DEPTH OF HOLE ...pj 1.c . OTHER WATER LEVEL MEASUREMENT SEIy

IS. GEOTECHNICAL. SAMPLES It) DISTURBED UNDISTURBED 20, TOTAL NUMBER OF CORE BOXE

2;1. SAMPLES FOR CHEMICAL ANALYSIS VMETALS OTHER SPECIFYI TE SEIY TE ~~IY 2 OA CORE

23. DISPOSITION OF HOLE A K D - ~~~~~~~~~~~~~MONITORING WELL OTHER i;PECIFYI 1 24. IGg QFINSPCO

25. CHECKED BY: 26. NAME OF INSPECTOR

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOWEEV. DEPTH 'DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS
$ b d

4~~~~~~~F -
WWI-~ ~ It

Ih'nernAvcty 6/, fc)

MRKNS55. PROJECT NAME &NO. Mo p-z Serfle~,a.A. F-7S

IHF -



869 457
I HOLE Na.

HTW DRILLING LOG lo ~

PROJECT IPCTRSHEET 1-.

____ Vfrk S..' 'Ni VS ~~~~~C- krLxV0F A7SHEETS i

FIELO)SCREENING GEOTECH SAMPtE ANALYTICAL BLOW

ELEV. DEPTH DESRPINO ATRASRSLS OR CORE BOX No. SAMPLE No.j COUNTS REMARKS

a b c d e I I

1714L

/~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~]~~~~~~~~~~~~~~~~~S

hi SCM~-CcncccdI-t& -rj I0,

VOR-4
t~yt/t~rsI7

MRK J~~~a4 55cv2 t HOLE1)-I~~~"'I AEI- uyo--P
.1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~F-Rv 19



________ ~~~~~~~~869 458ATTACHMENT 5. E PIEZOMETER MONITORING WELL INSTALLATION DIAGRAM
PROJECT NAME:¶S~ RJC O <0- ~Cg
WELL NO.OO ilWELL LOCADION OY7 PVt

DATE T~~~~IME ;0xO

GROUND SURFACE ELEVA ROOK- j73_ RENTONIETYPE sr F L+s
TOP Or SCREEN ELEVA ION MANUFAC.JE

CEMENT TYPE J~~dr
REFERENCE POINT ELEVATION __________

TYPE FILTER PACKŽ~ilL&~ GRADATION MANUFACTRR Ki3 &f
FlLTER PACK UANUFACTIJREL. DC

SCREEN MATERIAL ~~~>v c EOREHOLE DIAMETER I
MANUFACTURE ssT~ MACTEC FIELD REPRESENTATIVE . 6"nJ

SCREEN DIAMETER SLOT SIZEDRLIGCNACO

RISER MATERILOUNTc BeNTONITE USED sa
MATERIAL ~ ~ ~ ~ ~ ~ ~ ~ ~ USD (GROUT) -

MANUFACTURER

AMOUNT CEMENT USED (GROUT)
RISER DIAMETER ------f

DRILLING TECHINIQUE I-SAAMUTSNUED i) C4Li
AUCER/BIT SIZE AND TYPE UL5i~.~~tj TATIC WATER EE >4hsotrdv

(NOT TO SCALE:
AUL MEASUREMENTS IN FEET)

DEPTH TO TOP OFLEGHO
,BENTONITE SEAL IE

DCAr14 TOTPo TOTAL LENCTH
Or *ELL (OCc

A ~~~TO BOflouo

E 0 CONCRETE LENGTH OF

IN GROUT SCR.&sIC ki 4lt
.1 ~~~~~~~TOTAL DEPTH- BENTONITE 4'A 1 '1ENGTH Or OF BORING

EDO CAP (bgs)
SAND FILTER PACKXA

OA / OC DISCREPA ~~INSPECTOR:
\ CA /n 00dor O C E A _ _ _ _ _ CHECKED BY: __ _ _ _ DATE;_ _ _ _ _ _ _ _ _ _

.I~n~jonS~odcrdDeli~s\eIIinstlloion iOOOrnSATAH 5-bl~wo 1/202002 3 :Oom rleznd



_______ 869 459 j~L~~r

..HTW DRILLING LOG 167 p-

C0MPA~~ NAME )VIA* 2. DR~~~~llING ~SUBCONTRACTOR SHEET I I

PROJECT pPf, ucw0A 5L~CTtHksAa A~,J VA

\W E O F D
A

L ER
- MA NUFACTURER'S DESIGNA TION O F DR IL L A .

S~IZE AND TYPES OF DRILN I -"t 9. HOLE6 LOCATION (SIT El

AND SAMPLING EQUIPMN x "o &A.k- Po o l
- t bI"~O~ 5 i-S OS1. SURFACE ELEVATIONI ,

WEATHER ode ~~~~~~~~~ 11.DAIE T~~~~~~~~ED ~12. DATE C LETFO

3 . OVER BURDEN T h I CX N ESS
~~~~~1 0 . DEPTH G RO UN DW AT ER E

4 . DEPTH I NTO 1~~~~~~~~~~~I7 . DEPTH T O W AT ER AN D EL A PSED T IM E A F T ER D R ILLIN G CO M PL ET ED

IS. 5.2 6'ThC N 1.i ID ¶ r 3 jil tO

6 . T OT A L DEP T H OF N~~~~~~~~tE OT H ER W A T ER L EV EL MESEENIPCFY

9 . GE O T E C C AL SA MPL E S I l lD IST U RBE D U N D ST U RBED 20 . TO T AL NU MBER OF
.

COR E
A

BO X ES

: 3 sO IT IO N QF HOL OA C KCFIL L ED M O N IT R N L T E S E I FY ) _12 4. SIG N A>5U RE O F IN SPEC T O R

- i t : - .
~~~~~~~~~~~~~~~F IEL D SCR EEN IN G GEO T EC H S =A MPLE A NA L Y T IC A L SLO W

D ESCR IPT IO N O F M A T ERIA L S R S L S O C OR E BO X NO. SA P E N . C U T RE R S

c d I g

~AtD § >S * 1 - M s A 'C ~ 7 Z

.4 .

-a~~~~~~&N. U

- ,~~~~~HF-Rv



869 460
HTW D-R[Eiwd ~~~~~~~~~~~~OG ~~HOLE NoHTW DRILLING LOG ~~,, 7A

PROJECT I nSPCO SHEET9

50TO ~~~~~~~~~~~~~~~~OF SHEETS
7FIELD SCeEIN ETEC SAMIPLE ANLY IC L BLWELEV. DEPTH DESCRIPTIO OFLTEILSRSLTS ORCORE BXNo APL o COUNTS I REMARKS* b d9 Ij

-tid

F. -~~ 
- --

NO c ~Tfl O N- 00

H ' ~~~~ n. flŽ %t&.~~~~~~~tI iS LI ev.419



86 9 461

ATTACHMENT AE.1 PIEZOMETER MONnTORiNG WELL INSTALLATION DIAGRAM

PROJECT NAJ ~l Zt RJECT No

WELL NO. Y 2~ ELL LCTO -C

DATE 
T'iio IME _ _____

GRON suRrACE ELEVA110N _ BENIONITE TYPE '9 1
MANUFAClURR

TOP OF SCREEN ELEVATION CEMEN47TYPE -A'&r a T e1

REFERENCE POINT EL~EVATITI4 
MANUFACTURER i~al

TYPE FILTER PACK GRADATKN

FILTER PACK MANUFACT1iRER.- 
BOREHOLE DIAMETER fc

SCREEN MATERIAL 746C> MACTEC FIELD REPRESENTA'IjE

MANUFACTURER 
DRDINSONRCI.

SCREN IAMTER ______ SLOT SIZ D RLU COTACO

SCREEN DIAMETER ~~~~~AMOUNT BENIONITE USED (SEAL)

RISER MA46 5RyAL AMOUNT BrNTONITr USED (GROUT)=

RSRMATERIAL
MAUATURER --------

AMOUNT CEMENT USED (GROUT)

RISER DIAMETER ~~~~~AMOUNT SAND USED P6* 12

DRILLING TECHNIOUE Ai~tao 5Vern
AUGER/BIT SIZE AND TYPE STATIC WATER LEVEL (>2.4 hrs after dev)

REMARKS ~ ~~~~~~~~~MEASURED ON (DoGte/Time

AU. MASUREENTSIN FEET)
LOCKABLE COVER

DEPTH TO lOP Of 
SOLID RISE

DEpTH 10 TOP OF 
TTLLNT

SAN!WO 
EL(0

TO BOTTOM OF

EEO CONCRETE 
LEGM LO

CROUIlCE 

OA

BENTONIIE 
LENDT CFAPb

LI] SAND FILTER PACK

QA/OC ~~~~~~~~~~~~INSPECIOR: }Y
DISC EPA N IES ___ ___ ____ ___ C H EC K ED IUT: _ _ _ _ _ DA - _ _ _ _ _ _ _ _ _ _ _ _ _

.i-ctsio\Sord'id etolsWeI i~solltifldiooromfs\AIACH 5-lb1O-dWO 12/20/2002 3:06DM rdlexond



HTW DRILLING LOG 869 462 7P~2--
COMPANY NAME -- 2. DRIWNG SU~~~~~~~~~P9NJRA OR SHEE

.1~ ~~~~~~~ aL VItWQ<D5 OF"~ SHEETS

a AN. 
MAMJFACTURER OEIGNW DRL

W 7. SIZE AND TYPES OF DRILLING 14.25 ~ ~ ~ 9. H E LOCVOT1N

8. WEATHER I 1. DATE STARTED 1.AE

13.OVERBURDEN THICKNESSUNDWATERENCOUTa~eD

14. DEPTH DRILLED INTO ROCK 1.DEPTH TO WATER AND ELAPSED TIME AFTER DfULING COMPLETED

_ c/o tlprs [5-pt
¶~5. -TOTAL DEPTH OF HOLE 18.OTERWAERLEVEL MEASUREMENTS (SPECIFY)

19. GEOTEHNICAL SAPLES IN)DiSTODUNDISTURBED 20. TOTAL NUMBERRgBOE

21I. SAMAPLES FR CHEMICAL ANAYSI METALS OTHER (SPECIFY) OTHER iSPECIFY) OTHER (SPECIFY) 22. TOTAL CORE

-e R___ 
__ _ 

COVERY %

23. -DISPOSITION OF HOLE B ACXFILLED MONITORING WELL OTHERISPECIFY) 24. SIGNATU FISE

25. CHECKED BY: 26. NAME O Sttyq ( ~u ______

FIELD SCREENING GI EHSAM EANALYTICAL LOW

ELEV. DEPTH DESCRIPTION OF MATERIALS I RESULTS OR CORE BOX N.SAMPLE N.COUNTS REMARKS

b Cd [th

* IL) (r~~~~~~~~~~bi b);ca'r

LI

MRK §~' 5POECT NAME &NO. 0OS '-AM*Shn(ra ~5HOLEoNr, ?7

LIS~r...t Hr-ERe~v. 415S



869 463

HTW DRILLING LOG c4

PRCJECT~~~~~~~~~~~~~~~~~ ~~OF SHEETS

FIED CR NNSGEOTECH SA EANALYTICAL SLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNT S REAh

b t I g

C04'•e S~~~~~~~iwdo

Ml Jl-~iom-4

'SC-

1 3~~~~~~~~~~~*

~~~~~~~~~~~~1 ~ ~ ~ ~ ~ ~ ~ ~~0 Lfouc3
-i Ce.~~~~~~~~~~~~~~~~~~0 -Ic

1*~~~~~~~~~~~~~~~~THL
-1~~~~~~~~~~~~~~~~~~~~~~U7Z-e.49



869 464

ATTACHMENT I E PIEZOIAETER MONITORING WELL INSTALLATION DIAGRAM

?P ROJECT NAME ~ ~i~flVC~ f~*I> PROJECNO Zl0.OI

WELL NO. ________ 
_WELLOCATION 

5O~~ V; t~n (ye

GROUND URFACEELEVATION .. ___ BENTONITE TYPE &e
MANUFACTURER

TOP F SCEENELEVATIONCENTf 
Q T Ii II

REFERENCE POINT ELEVA11TIT MANUFACTURER

TYPE FILTER PACK S~I GRADATINq

flLTCR PACK MANUFAC.TIIRER.- Q3 BOREHOLE DIAMETER

SCREEN MATERIAL _________________ 
MACTEC FIELD REPRESENTATI~r

SCREEN DIAMETER __l_____ SLOT SIZE 60 tD/ DRLIGCNhCO

______________________ 
:OUIT BENIONITE USD(SEAL) ______________

RISER MATERIAL ~ ~ ~ ~ ~ ~~AMUN BCNTONITE USD(GROUT) \

MANUFACATUERIAL!

MANUFACTURE ~~~~~~~AMOUNT CEMENT USED (GROUT)

RISER DIAMETER Q " ~AMOUNT SAND USED sl

DRLIGTECHNIQUE -
AUGR/BITG SZANTPE . d~ 2Y- STATIC WATER LEVEL (>24 hrs after dev)

AUGER/BIT SIZE AND TYPE ~MEASURED ON (Dote/Tune)

REMARKS

ALL EASREMNTS IN FEET)
LOCKABLE COVER

VENTED CAP WEEP HOLEEN CA7

LENGTH O

BEN0TONCRTE SELRE- 
i 1

DEPHROUTOPO 
0A LN TOTLHE

E"NCA o DOIN

CENONCRTE 
S bs

EK] SAND FILTER PACK

0 /r'r I DRILLER: 12~Dfl 4~fL-.~~INSPECTOR:

GA ~~ DISCREPANCIES:~~ CHECKED HY: _ _DA E______

I \ieson\fonordDeoil\WeI istolotondicaroms\ATACH 5- b D.dwo 12/20/2002 3:06DM rolexond



F~~~~~~~~~

q AisHTW DRILLING LOG
I COMPANY NAME 9y3 2. DRILLI C BA TOI~~~~~~~~~~~~~~~ SHEETET

I3.PROJECT Wk~~f~ l $s 4. LOCATION ICITY. SrT kV,~ knchw n d

S. NAME OF DRI L L ER ~~~~~~6 . M AN UFA CT U RER'S DESIGNr;05
4 Or DR f

7 . SIZE AND TYPES OF DRIIN q * z0 io S. HOLE LOCATIO E
AND SAMPLING EQUIPMENT

S.WEATHER I1 -DATE STARTED 12- DATE COMPLETED

1 13- OVERUDN>- 16. DEPTH GROUNDWATER ENCO REf14 I
11.DEPTH DRILLED INTO AOC17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

IS. TOTAL DEPTH OF HO0LE IS1. OTHEfR WATER LEVEL MEASUREMENTS (SPECIFY)

19. GEOTECHNICAL SAMP(ES11(j 05USDUNITRE .OAL NUMBER Of4BOXES

2 1. SAMPLES FOR CHEMICAL ANALYSIS! VOC METALS OTHER (SPECIFY) OTHER (SPEIY OHR(PCF)22. TOTAL CORE

N ie _ _ _ _ _ _ _ _ _ _ _ _ _ g ERY

23. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFYI 24. SI NTURE OF INSP

25. CHECKED BY: 16. NAME OF PEr'

FIELD SCREENING GECTECH SAMPLE kNALYTICAI. BLOW

EL:V. DEPTH ~~DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS( REMARKS

-~~~~- t qv . r

7~~~~~~~~~~~~~~L reo

MRK FuNRo PRJ5N 5 .U u e.orn SHOLE No.

jwiI u.1 -4 -Rev. 4194



HTW DRILLING LOG 869 469 z

FlEW SCR~~ GEOTE04w ANALYTICAL tl
a . DEPTH DESCRIPT~mO AEIL EASW, OR C OX No.W SAMPL-EN ON.CEJTS REA

a b I 4 I h

r'te-~sca 5)6 recvy

CY~ee~z~6LEYC/3) U

*MRK rR552 PQETMEN~g~6~f-

030j ()~~~~~~~~Q\~~~~yf ~~HF -ReV. 5/94



86 9 467

ATTACHMENT IS.I E PIEZOMETER MONITORING WELL INSTALLATION DIAGRAM

PROJECT NAME r RJETNO.3 -o
WELL NO. O7V iWELLOCATION nu1 Veihn inn

DATE TIME.o) TIM

GROUND SURrACE ELEVATION'-BNQIT.YE3. elei-
MANUFACTURER vr

TOP OF SCREEN ELEVATION -CEMENT TYPE TA ~-ct

REFERENCE POINT ELEVATION

TYPE FILTER PACK GRADATIXZLON VMANUFACTURE S~k - 'r~'
FILTER PACK MANUFACTURERX. . 1......

BOREHOLE DIAMETER 1
SCREEN MATERIAL MACTEC FIELD REPRESENTATIVE_

MANUFACTURER MCE a ERSNAIE0 ~~~~

SCREEN CIAMETER a4L SOT SIZE- DRLIGCOTATRC)CC~ S~~d
iV~ C. •q9 AMOUNT BENTONITE USED (SEAL) 2;4oj;

RISER MATERIAL _____S____________ AMOUNT BeNTONITE USED (GROUT)

MANUFACTURER 03
RISER DAMETER AMOUJNT CEMENT USED (GROUT)

RISER DIAMETER CC ~ ~ ~ AMUN SNDUSD ct~
DRIWLNG TECHNIQUE AMUTSNUED Sh s

AUGER/BIT SIZE AND TYPE.JI SII33 STATIC WATER LEVEL (>24 hrs after dcv)

REMARKS Ud -i -Aoe t4~ n ~ n~~~. (oeT

(NOT TO SCALE: --
ALL. MEASUREMENTS IN FEET)

WEEP HOLE ~~~GROUND
WELL PROTECTOR SIUPSURFACE

DEPTH nO TOP OFrEGHO
BENTO~ITE SEAL-----

DEPTH TO TOP OF TTLLNT
Or WEfLL (Toe
TO BOTTOS OF

P0 CONCRETELEGHO

SCREEN-- ~~~~~~~~~~TOTAL DEPTH
BENTONVIE OF BORINC

LENGTH OF ~~~~~~(bqs)
E ] SAND FILTER PACK

OA / 00C DRILLER:.~ rk INSPECTOR:

DISCREPANCIE~S.________ CHECKED wr ______ DATE;.____________

.I-\tdiesin\SIorndard Deol~eiisalto uoasAA)j5ilda 1/020 :~m tlexand



HWDRILLING LOG' HOLFN.

1. COMPANYNM 2.0 LING SUB NTTCSEETORET

-MA4AcTEC- -OF __ ___ _SHEETS__ _

3. PROJtL 'vsc-~ ~,4. LOCATION (CITY. STATE) p.,,c!4A-,.11 'A-

5 .HA ME OF I L R .j 0 6 A U A U ER O SIGNA T QN 4 D IL

7.SIZE AND T P S O M ILLING
---5 -- IN S4 TE

A NDSA PL NG EQUIPM ENT
T

~~+~~ 10I . SURFA CE ELEV ATION

B .W EA T HER
i 1 . DA TE ST AR E 12. DATE COM PLETED

t t c o[ CiU U t
c 1 2 10- 6- 3

16( . DEPTH GROUNDWATER ENCOUNTERED

14. DEPTH DRILLED WTO ROCK 17.~~~I DEPTH TO WA TER A ND ELA PSED TIME AF TER DRILLING COM PLETED

IS.T ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~is TER WATER LEVEL MEASUREMENTS ISPECIFYI

_____I
IS. GEOTECHNICAL SAMPLES NI1 DISTURBED UNDISTRE 0. TOTAL NUMBER OF CORE BOXES

2.SMLSFOR CHEMICAL ANALYI VOC METALS OTE TE PCF)OHER (SPECIFY) 22. TOTAL CORE

-~ic I

--f c4Ilk - R

25. CHECKED BY: 25 AEO NPCOR

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL SLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS

b c d Igh

5-M 1n1 Iig~~~~t~s oboe btq~~~4n, £AC~~

le TF) 'I 7m/vczt

c~~e .. n ~ * oft)'~ ~ __

MRK PRUNECT NAME & NO. Z 63 0104HOLE No. Ot U
HF-Rev. 419'
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HTW DRILLING LOG HOuL No. --
PROJECT ... n( FSIN$PkTOR )fTJ

___ wC-K. $ Lczaz~tA C. ilvraitn O SEES

I ~~~~~~~~~~~FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOWW
ELEV. DETN DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS

a bd i t t

MRKj "NSe 55-27 PROJECT NAME & NO. HL o FRv49



869 470
ATTACHMENT ra.1 E PIEZOMETER MONITORING WELL INSTALLA'nON DIAGRAM-[ POJET NAMVE VStF 3 POETN. e0-3-o* I ____ __WELL NO. ELLLOCATION OU u l erl

GROUND SURrACE ELEVATION.------ -- BENTONITE T)PE4

TOP Or SCREEN ELEVAlION .MANUFACTURER

- ~~~~CEMENT TYPET/ E ?otREFERENCE POINT ELEVATION ___________/r i
TYPE FILTER PACK%6&5qbLhJ. GRADATION JMNFChE sa0-.L1-.f
FILTER PACK MANUFACTU)ReR.. 14-> (' B~~~~OREHCLE DIAMETER ) 0
SCREEN MATERIAL t'1) ' LW MACTEC FIELD REPRESENTATIVE (ZKinAY~

MANUFACTURER Ik ~~~DRILLING CONTRACTOR ZI -tcLr j )I,os.5
SCREEN DIAMETER Q..... SLOT SIZEAMOUNT BENTONITE USED (SEAL) 3a15

RISER MATERIAL @-5cj-/a 4O AMOUNT BeNTONITE USED (GROUT)
MANUFACTURER _ _ _ _ _ _ _ _ _ _ _ _ _ _

RISER DIAMETER \ ~~~~AMOUNT CEMENT USED (GROUT)

AMOUNT SAND USED Sit -
DRILLING TECHNICUE fl.A/

AUGER/BIT SIZAND TYE...j.2~~STATI WTR LEVEL (>24 hrs after dev)

REMARKS

0 ~~AUL MEASUREMENTS IN FEET)

VENTED CAP ~~LOCKABLE COVER
WEEP HOLE ~~~GROUND

DEPTH TO TOP OF

DENPAhT TPO TOTAL LENGTHOr WELL (7Cc
m z v~~~~~~~~~~~~~~~ ~~~TO BOTTOMj Or

P.0 CONCRETE ' EGHO
cROUTSC 

TOTAL DEPTH- ENTONITELEGHO 
OF BORING

&ND CAP ~~~~~~(bgs)
SAND FILTER PACK 2

a I DRILLER: ~~~~~~~~~ INSPECTOR: C.,ag2W C A/O C ~~~~~DISCREPANCIE~S. __ _ __ __ CHECKED 8y; _ __ _ _ DATE. _ _ _ _ _ _ _ _ _ _ _ _

-* \flesion\Slandard Details Well instoIlation dioOarrts\ATACH 5-lblO.dwo 12/20/2002 3 :O6DM rolexond



869 471
-HTW DRILLING LOG '

1. COMAPANY NAME 2DRLIGS oAoR SHEET(

IC ~~~ *u~~~li & ~~OF SHEETS

3. PROJECT j4.LCTO(IT.STATE) e ~u

6. NAMAE OF DRILLER 6.M N FAV IGNILL%

7.SZ N TYPES OF DRIUWNG cooS Vt S. HOLE LOCATION (SITE) N99 o

- 0 >t~ 1O. SURFACE ELEVATION

S. EATHER I 4 1. DATE STARTED 12. DATE COMPLETED

13.0OEBRE TI'JS 16. DEPTH GROUINIDWATER ENCOUNTERED

14. DEPTH DRILL-ED INTO ROCK 17 ET OWATER AND ELAPSED TIME AFTER DRILLING COMPUETED

15. TOTAL DEPTH OF HOLE 1 . OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

19. GEOTECH-NICAL --SAMPLES (1jDISTURBE UNDISTURBED 20. TALNUMBER OF CORE BOXES

21. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OHER (SPEIY OTHER (SPECIFY) OTHER (SPECIFY 22. TOTAL CORE
__________ _______________ 

~~~~~~~RECOVERY %4

23. DiSPSTO O OEBCKI.D MNITORING WEL OHRSPECIFY)24SGT OISP R

25. CHECKED BY: ~26.NAZME OF INSPECTOR ,i

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPT DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARK

a C d h I

PTH1 F~~--I~l

g/jltj. - 171

ft 7- pree Seoajc 4 C. ~________ rh

MRK FO ~~~~~PROJEaT NAME & NO. IDsCtP s-fttWa FlS rl31o0i ~o-V tL HOLE No. C001 PR-8
HF - Rev. 4/9'



H8S3 412
HTW DRILLING LOG HOLE No. '

PROJECrT ~ INSPECTOR, SHEET
'i-F ~~ r ~~-' C. jCSQ~~~n~'(' OF SHEETS

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV I DEPTH DECITO FMATERIALS REUT OCRE BXN.SML No. COUNTS 1 REMARKS

tat rcasa.C' e-ta'.- rc\ tcJl.r-1? (C& C 6 7 -

- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -l

2')~~~~~~~~~~~~~E d)9q2 % t2'"'~~~~~~sr fI I

MRK FOAM F55- PRJET NAE&NO o

HF -Rev. 4194
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UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (STICK-UP COMPLETION)

PROJECT NAME DSC, 6artfA~ 5 PROJECT NO. (055103-0nkcA

WELL NO. OtY7i>Z- 9WELL LOCATION Vt ~ gc
DATE l/q A~ lIME i3LX

GROUND SURFACE ELEVATION~ BENTONITE TYPE 31g -e FeIlet
MANUFACTURER _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TOP OF SCREEN ELEVAflON CEMENT_____TYPE__

REFERENCE POINT ELEVAIIONMAUCTRR i

TYPE FILTER PACK MANUFACTURER

FILTER PACK MANUFACTURER GRAOEHLEDIMEERON c

SCREEN MATERIAL Xc1 Lf4Q jVC MACTE FIEID REPRESENTATIVE

MANUFACTURER V~~~~~~ DRILLING CONTRACTOR 5mmaii

SCREE DIAETER if) k SLT SIZEr 16 AMOUNT BENTONITE USED (SEAL)

RISER MATERIAL !5dm [4/)< AMOUNT BENTONITE USED (GROUT)

MANUFACTURER 0
RISER DIAMETER ~~~~AMOUN1 CEMENT USED (GROUT)

RISER DIAMETE __________________AMOUNT SAND USED 6J

DRILLING TECHNIQUE kd 1( %Qr~ AON ADUE A -~
AUGER/BIT SIZE AND TYPE 49"I ~STATIC WATER LEVEL (>24 hrs after dev)

REMARKS ~~~~~~~~~MEASURED ON (Date/lTime)

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

SAND PACKVNTEDOFP WELLBL(TOVC

PRO TOURFACEO

Co~~~~PETE PAD LEGTH OF

DEPTH TO TOP OF .3 XV SOLID RISER ~ ~ ~ ~ OF ORIN

BENTONITE LEANGCZ or(bs

LiiSAND FILTE PACKWCALENDTCC

DRILLER: £~~~~~Ž3n 4.~~L. INSPECTOR: O

QA /00 DSCREANCIS:RISB:ER______ _r
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HTW DRILLING LOG

1. COMPA;N;Y.TOIE(A~CTEL2. DCO TtC SH1EET SET

YNAME~~~~nfICT~~~~C 2 ISIGYIG(C~~SlA (h tc~l5 IOFp SEET

* 3. PROJECT £)SCt . 4qen A s4. LOCATION IC2,1STA

S. NAME OF DRILLER 056. MANUFACTURER'SPIESIGNATION FULWDL

SIZE AND TYPESaOFURxL"IN 9. ROLE LOCATIONMII

~~2Q £ ~~~10. SURFACE ELEVATION

IS. WEATHER I -DA 2 S 7 E 1 2 . D A T E C O M PL ET ED

23 . O VERBU RD EN T H IC XK t S 16 . D EPT H GR O UN DW AT ER EN CO UN T ERED

1 4 . DEPT H DRILL ED INT O RO CK 17 . D EPT H T O W A T ER A N D EL A PSED T IME A F T ER D RILL ING CO MPL ETED

1 5 . T OT AL D EPT H OF HOL E 18 . O T HER W A T ER LEVEL M EASU REM ENT S (SPEC IFY )

1 9 . G EO T ECH N ICA L SA MPLES IS) D IST U RB ED U NDIST URBED 20 . T OT A L NU MBER OF y O X ES

2 1 . SAM PL ES FO R CH EMICA L ANA LYSIS VO C M ET A LS 1 O T HER ( SPECIFY ) O T HER (SPEC IF Y I O T H ER (SPECIF Y) 12 2 . T O T AL COR E

23. DISPOSITION OF HOLE [BACKFILLED MONITORING WELL 0THEFtP IY 24. SIGNAT OF INSPECTOP-

25. CHECKED BY: 26. NAME OF INSPECTOI tc

FIELD SCREENING GEOTECHl SAMPLE AN BTCA LOW

ELE4J. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BO o A~EN.COUNTIS REMARKS

3

Loo9 LtIc~ &EyM7/")

MRK FORM895 PROJECT NAME & NO. _ c ieZ -S

I&3 -QOI I HIF - Rev. 4194
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HTW DRILLING LOG HL o

PROJEC INSPECO ISHEET

FIELD SREENING E CS AMPEA LYTICAL SLOW I

ELEV. DEPTH ~DESCRIPTION OF MATERIALS RESULTS OR CostBOX No. SAMPLE NO. COUNTS j REMARXS

d ~~~~~9J

-j4

-4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~9
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Supplemental Feasibility Study investigation Report July 2005
Deftense Supply Center Richmond

I ~~~~~~~~~~Appendix D-4

2 0U13 n'rw log / Monitoring Well Construction Details

0

0



UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAM S! .5t1A'flAkTAVI VSPROJECT NO. Ž .o5ci

WELL NO. ________ WLLOATION -0(413

A-DATE I II1q/iLf'3 TIME C(t3D)a
ATE co~~~~~~~~~~~~~~~~~~~~0

GROUND SURFACE ELEVATION -BENTONITE TYtPE C

MANUFACTURER
TOP OF SCREEN ELEVATION

CEMENT TxPE

REFERENCE POINT EILEVATIOJMNFCUE

TYPE FILTER PACK 0 GAAO n Y JT III AUAlRRO

FiLTER PACK MANUFACTURER - ~ L - .c
SCREEN MATRIAL .'{N J sS)4(i) BOREHOLE DIAMETER

MANUFACTURERDRLIGCNACO K A'II)" S5 S

SCREEN DIAMETER 2JA 61I-SLO SIZE RI.IG ONRATO

av, ~ ~AMOUNT BENTONITE USED (SEAL)

RISER MATERIAL r' " 6t 1UAMOUNT BENTONITE USED (GROUT)

MANUFAC~~~hJRER 05 't ~AMOUNT( CEMENT USED (GROUT) ql
RISER DIAMETER Ioa-- &

~~611C C~~AMUNT SAND USED _______________

DRILUING TECHNIQUE t )03 (i V A
AUGER/BIT SIZE AND TYPE AhI sTA-nc WATER LEVEL (>24 hrs after dev)

MEASURED ON (Date/rime)

*M ARK S

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GOUND
LOCKABLE CAP SURFACE

C'~~~hC~~~ETE PAD GTH OF ~~~~~~~~DEPTH TO

_____ _ soBOTTOM

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~~OF WELL (TOC
SAND PAR(Cl ~~~~~~~~~~~~~TO BOTTOM OF

CONCRETE ~~~~~~~~LENGTH OF

go GROUT SCREEN- ~~~~~~~~~~~~~~~~TOTAL DEPTH
OF BORING

sr~~ SENTONITE LENGTH OF

SAND FILTER PACK ENCA- j

DRILLER: INSPECTOR: a1A
QA /QO DISCREPANCIES: CHECKED___ _____BY;_____DATE:____



869 4Th

S. NAME OF DRILLER RILIN LO m

B. coAHE 12. DATEOMPLGT

3. PROJE~~~~~~~~~~~~16 ETHtOINWTR NO

14. DIEPT ADRIYPED IOF ROC 17. AFTRLDCLLIOCOMLETE

ANDS.ETE NIAMLN SAPEQUI ITlE NDSUBD 2.TTA UBRO OE

________ 
RECOVERY

23. DISPOmON OF 1-011 RACXFI±ED MONIORING WEL STHRFACECF)J. ELVAIONATR ISE

25. CEAHECKE BY: C6~ 26.DNAMES OFtE I2NSDOR tMPLE

IEV. TTLDEPTH DFHO E SCLTO AEILLESLS O OEVBX o SMPEA E No.. CUtSPREMARKS

-S~~~~~~~~~~~~~~~-

25. C1 4ECKEDtB 26. NAME IN

- IED CRENN W5TCHC ,PtALTIA41tO
ELV. DETHOECLP;O O MTEILSREULS R OE OXNo SMPEW.CONT RMA'

b3

wr-1ff&;m 5011 al4r
q419(

M ORKMU9 PROJECT NAME & NO. "OLEapie h1V -
C3& 1- 03. GŽI1 ~~~~~~~~HF- Rev. 4/9



869 473

H-IW DRILLING LOG1'l9l-
PROACT[$~~~~~~ *~~3~~4 1 aSPECT ________ j~~~~~~~~~OFEET SHEETS

FIED SCREENING4 GEOTECH SMLIANALYTrICA. L w IO

W EI.!V. OPH - DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No- SAMPLE No. COUNTSJ I EM KS

ILq

Ii' ~~~~~~~~~~~~~g- 16 99 LQAc

-I~ ~ ~ (,t

ci~ ~~c

MRK' 9 55-2 fPROJECT NAME&NO.0C uIei 2 HOLE N~o.

I~ ~~ ~~'31 4 (I HF - Rev. 4194
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Supplemental Feasibility Snutdv Investigation Report July 2005
Deftense Supply Center Richmond

0

1 Appcndix I)-5

2 CSM IITW Logs I Monitoring Well / Piezometer Construction Details

0

0



8694
UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAME P5O -%4~pLrvCM.CTflL F-S PROJECT NO. (,301 -OS1- OOLLp
WELL NO. C-SmMUthIA WELL LOCATION Pjltn9ECAJL LO&0 #0 hnA tONtI?
DATE ___ ___ ___ ___ ___ _ iME I10 8

GROUND SURFACE ELEVATIONJ BENTONITE TYPE %3Fr fE// 5i
MANUFACTURER ai3r

TOP OF SCREEN ELEVATION CEMENT TYPE-PDItLAE3A T Pc- $/IT

REFERENCE POINT ELEVATION ___________

TYPE FILTER PACK t)UO GRADATION 20o /q MNFCUE o~)L vyx

FILTER PACK MANUFACTURER BOEOL IMEE -xC

MANUFACTURER D~~~BREHLEN DINTAMETER S ,ckVA-i
SCREEN DIMATERIAL V C-~ MACECFILDREREENATVEM0\hpos0

RISER MATERIAL P~~~c, AMOUNT BENTONITE USED (SEALT) 5 vi

AMOUNT CEMENT USED (GROUT)

.RISER DIAMETER } tnAVk
AMOUNT SAND USED _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DRILLING TECHNIQUE Wipw~ 5W17LM

AUGER/BIT SIZE AND TYPE ___________ STATIC WATER LEVEL (>24 hrs after dev)

REMARKS ~~~~~~~~~MEASURED ON (Dote/Titme)

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP SURFACE

CONCRETE PAD GTH OF ~~~~~~~~~~~~DEPTH TO
TY. 3~~~~~ Y. q ~~~SOLID RISER BOnTOM

OF CASING

TOTAL L ENGTH
DEPTH TO TOP OF ~~~~~~~~~~~OF WELL (TOC

SAND PACK TO BOTTOM OF
tI~~~~~~~~~~~0 ~~~~~~END CAP)

2a3
_____ CNCRTELENGTH OF

5' 0 CONCRETE ~ ~ ~ ~ ... ... SCREEN

GROUT SRE - PTTOTAL DEPTH

OF BORING
BENTONITE LNTOF(bgs)

SAND FILTER PACK :__ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ __F_ _ _ _ _ _

QA QC ~ DRILLER: Chr5 t-N'r INSPECTOR: VA \2.4,67
QA / 00 ~DISCREPANCIES: _______ CHECKED BY: ______DATE: ___________



869 482

A~AC-IENT 5.16-UPPE WBU MONITORING WELL INSTALLA ATON DIAGRAM (FLUSH MOUNT COMPLETION)
P O E T NAME __ __ _ __ _ __ _ __ _ __ _ __ _ PROJECT NO. 3- 0 -c l

WELL NO. CAqA>13WELL LOCATION 2coWe ,3- I') cod Lol It
DATE __ _ _ _ _ _ _ _ _ _ _ TIME __ __ _ __ __ _

GROUND SURFACE ELEVATION BENTONflTE TYE 31?" e 1 1
MANUFACTURER 0s cx

TOP OF SCREEN ELEVATION CEMENT TYPE _____________/

REFERENCE POINT ELEVATION MANUFATURERe -ef
TYPE FILTER PACK SW/i() GRADATION a2fP)/D MANUFCTURR INL'/L

FILTER PACK MANUFACTURER - 0____ __BOEHOLEDIAMETR____

SCREEN MATERIAL Sc). '-to Pyc MACTEC FIELD REPRESENTATIVE VCh ? zquifez
MANUFACTURER 0.5 -t Q L-

SCREEN DIAMETER -,-1)nSLOT SIZE 0.0C10 RLIGCOTATR ThV'QL 'f~'~

LID Pvc- ~~AMOUNT BENTONITE USED (SEAL)
RISER MATERIAL ~ ~t)piAMOUNT BENTONITE USED (GROUT)

MANUFACTURER __ __ _ __ __ _ __ __ _

RISER DIAMETER -AMOUNT CEMENT USED (GROUT)

DRILLING TECHNIQUE otuKare-r MUTSADUE _______________

AUGER/BIT SIZE AND TYPE ____________ STATIC WATER LEVEL (>24 hrs after dev)

REMARKS ~ tJeIi~c1) S"~) 4 MAURED ON (Date/Time)

(NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GON
LOCKABLE CAP SRURFAC

GTH OF ~~~~~DEPTH 70

DEPTH TO TOP OF L4+ ~~~~~~~~~~~~~~~OF CASING

DEPTH TO TOP or ~~~~~~~~~~~TOTAL LENGTH
SAND PACK ~~~~~~~~~~~~~~OF WELL (TOG

90 CONCRETELEGHO

GROUTSCEN TOTAL DEPTH

BENTONITELEGHO

L-Z~ SAND FILTER PACK EN .c ' ~A~ __b_

QA QC DPI LLER: C-csIN SPECTOR: a o e
QA / OC ~DISCREPANCIES: _______ CHECKED BY: _____ DATE: ___________



St, rf 04 t ~~~~869 483
AflAO ENT 5.1B.4ALF1Z 12 BU MONITORING WELL INSTALLATION DIAGRAM (RLUSH MOUNT COMPLETION)

PROJECT NAME 0SCIR PROJECT NO. Cg0gcl~-Co
WELL NO. C~m.WELL LOCAIN c rn U,-3H Io l ad £014II! DATE TIMEoI3 TIM

GROUND SURFACE ELEVAllONI BENTONITE TYPE 3? e~lit
MANUFACTURER 0

TOP Or SCREEN ELEVATION CEMENT TYPE. 0A 't IlOnc lTii pc /-n
REFERENCE POINT ELEVATION _________-f,

TYPE FILTER PACK 52____ GRADATION 0MANUFACTURER (C e +
FILTER PACK MANUFACTURER L IlBRHL IMTR ? ;c

SCREEN MATERIAL sck go ?VCMACTEC FIELD REPRESENTATIVE Ih
MANUFACTURER --)I__ __ __1 ~ ,I $

SCREEN DIAMETER 9 AO¼ SLOT SIZE C i nKDILN OTATR Nl~ir' '' d

%k ~~~~~~AMOUNT BENTONITE USED (SEAL)
RISER____MATERIAL_____________ AMOUNT BENTONITE USED (GROUT)

MANUFACTURER 05-a.
RISER DIAMETER )C~~~~k AMOUNT CEMENT USED (GROUT)

sc \ 4e AMOUNT SAND USED _ _ _ _ _ _ _ _

DRILLING TECHNIQUE

AUGER/BIT SIZE AND TYPE is Z 1 . STATIC WATER LEVEL (>24 hrs after dev)
REMAKS K\\ M~ 4~ 4~EASURED ON (Dat/Tlime)..

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GON

LOCKABLE CAP ____________SURFACE

31yz/X~~~~~~~~j/ GTH OF ~~~~~~~~DEPTH TO
SOID RISER BOTTOM

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~OF WELL QTOC
SAND ~~~~~~~~~~~~~~~~TO BOTTOM OF

?. 0 CONCRETE ~~~~~~~~LENGTH OF
SCREEN

GROUT CEN TOTAL DEPTH

BENTONITE LENGTH OF OFBORIN
END CAP(bs

- SAND FILTER PACK END CAP- _ 2 ___________________________

QA / OC DRILLER: Cv-~INSPECTOR: 02X
IDISCREPANCIES: ________ CHECKED BY: _____ DATE: -___________
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HTW DRILLING LOG HOIF No. I
1. COMPANY NAME 12. DRILLING SUBCONJTRACTOR SHEET I

MACrec rA~fig4 iz4 4mC$U5 4
1

4
A ltt-hnt rci,-.Of5 OF SHEETS

-3. PRWECT 4. LOCATION (CITY. STP)TE)

S. NAME OF DRILLER ~6. MANUFACTURER'S DESIGNATION flF DRtIL
4,P jooO

7. SIZE AND TYPES OF DRILLING 9.5 ~.w o ( . HOLE LOCATION (SITE)
AND SAMLN QIMN

__ _ __ _ __ _ __ _ __ _ __ _ __ _ 10. SURFACE ELEVATION

a. WEA~~~~~~~~hER 11~~~~~I./DTE STARTED 12. DATE COMPLETED

13. OVERBURDEN THICKNESS 1.DEPTH GROUNDWATER ENCOUNTERED

14. DEPTH DRILLED INTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPL.ETEO

IS. TOTAL DEPTH OF HOLE 18. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

IS. GEOTECHNICAL SAMPLES (N) DISTURBED UNDISTURBED _I20. TOTAL NUMBER OF CORE BOXES

21. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY)I OTHER (PC OTHER (SPECIFY) 22. TOTAL CORE
(sP~~cIFY) ~RECOVERY

23. DISPOSITION OF HOLE BACKEILLED MONITORING WELL OTHER (SPECIFY) 124. SIGNATURE OF INSPECTOR

25. CHECKED BY: 26. NAME OF INSPECTOR

FIELD SCREENING GTEHSAMPLEANLNCL BO

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE N.. COUNTS REMARKS
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'HOLE No.HTW DRILLING LOG L544W-

N PROJECT INSECOR SHEET 2.

I-I. ~~~~~ (JC&Z ~~~OF 5 SHEETS

FIELD SCREENING IGEOTECH SAMPLE ANALYTICAL. BLOW
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ATTACHMENT 5.16 UPE OITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAM t ELL LOAINPROJECT NO. 10* 'C'1 `,eo bit Al' 1 6N

WELL No. WELrLCAs Fif D~pQV*Mtme-t 2XJ.Zt i .

DATE 1-O ~TIME OV

GRrminD SUFACE ELEVATION BENTONITE TYPE 3IZ?
MANUFACTURER O~- h.sp

Top OF SCREEN ELEVATION CEMENT TYPE '' /n orkc

REFERENCE POINT ELEVATION MANUFACTURER

TYPE FILTER PACK 1jsLLkat GRADATION

FILTER PACK MANUFACTURER t'(r% OREHOLE DIAMILILK p

SCIREEN MATERIAL ?V w2 6 I 'j0 MACTEC FIELD REPRESENTATIVE /K

MANUFACTURER T)S
DRILLING CONTRACTOR -'" e

SCREEN DIAMETER tYV IO SLOT SIZE AONBETNEUSD(AL qt5

scw04qo AMOUNT BENTONITE USED (GROUT) -

RISER MATERIAL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MANUFACTURER 1) 5-:C ~~AMOUNT CEMENT USED (GROUT)

RISER DIAMETER ~ -in %r)AMOUNT SAND USED -5/2 SttLI-.

DRILLING TECHINIQUE 1 5 A
AUGER/BIT SIZE AND TYPE '"itO STATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Date/Time) ~6b3c ~q Sr-ai c -3c:

REMARKS lti f.15 C. nc'fl 
0 S _____________________________________

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GON

DCPT1-I TO TOP OF ~ ~ ~ OCABL CP URAC

DIENSIONST SEA

CONCRETE PAD ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~TTL ENT

DEP~~~h 10 TOP OF OF WELLGTH F( DETHmT

Tv ~ q C SOLRISERER BOTTO

OF BORING

BENTONITE LEGEAoL(qs

END CAPTO -LNGT

SAND FILTE PACKOTTOM OF

DRILER S't~4, DRISER1C t
CONCRETE___ ___LN__ __INSPE TOR

GA D DIUXPANIE: bG L CECED Y._______ DAE:_______SC_____E__

.1 \des GRn\todr eii\WllnSCREoEtN TOTALAAHSb.wo 1/3/02103a tlDEPTH



869 890l
HTWDRILLINGLOG_____________

1. COCMPANY NAME~ 12. DRILLINGSUCNRTOSu
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3. PROJECT 
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S. NAME OF DRRLER 
S. MANJFACTRES DESIGAIOMl DRILL

-7. SIZE ADTYPES OF DRILLING ~ .2 tc ~/a5T7H 9. HOLE LOCATION (SITE

AND SAMPING EQUIPMENTo~ 
0% 9~ o642-n:A7

IG. SURFACE ELEVATION

f'fov'de LUsJSG.? S5st'Attt7V S$C4*s

8.wEATHER .. 4 5 C1IAESATD1.ATCOPTD

13.-oVERBUDE NTHICKNESS16DETGRUWARENOTRD

14. DEPTH DRILLED INTO ROCK j?. DEPTH TO WATERIAND ELAPSED TIME AF-TER DRIllING COMPLETED

I.TTLDPTH OF HOLE 19 TE AER LEVEL MESRMENTS (SPECIMY

19. GEOTECHNICAL SAMPLES (12 ITRE NITRBD 2.TTLNME OF CORE BOXES

21. SAMPLES FO CHEMICAL ANALYSIS VOC METAL OTE(PCF OTHER (SPECIFY) OTHER (SPECIFY) 22.TOTAL CORE

___________ 
~~~~~~~~~~~~~~~RECOVERY %

BACKILLE MOITORNG ELL THE ISPCIFI 124. SIGNATURE OF INSPECTOR

-iS CHECKED BY: ~~~~~~~~~~26. NAME OF INSPECTOR

FIELD SCREENING GEOTECTI SAMPLE ANALYTICAL BLOW

ELEV. DEPTH GESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS
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HTW DRILLING LOG C$MM-t

* PROJECT INSPECTOR SHEET/ q-W

osa.crL s~,?0Ct' 4- i i 5 tA. OF ' SHEETS

FIELD SCREENING GECOTECH SAMPLE ANALYTICAL BO

RLEV. DEPTH DESCRIPTION OFMTRASRESLXTS OR CORE BOX N. SAMPLE No.L COUNT S REMARXS

b c ~~~~~~~~~~~d e f
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IA1TACHMENT 5.16B UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAME WLLOAINPROJECT NO. l~I 3O~
WELLNO. ELLLOCAIN Jto-Ati r-Y(fe DOW) NAJA &i ce&

DAT/Ei/0 TIME CO")7q5 K
GROUND SURFACE ELEVATION BENTONITE TYPE k/" iI b ~t

MANUFACTURER C
TOP OF SCREEN ELEVATIONCENTYPIFI

REFERENCE POINT ELEVATION _________________

TYPE FILTER PACK SonJ-) GRADATION ~WfMANUFACTURER _______________

FILTER PACK MANUFACTURER 2:i__i________nck

BOREHOLE DIAMETER _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SCREEN MATERIAL I.~qc MACTEC FIELD REPRESENTATIVE -i z
MANUFACTURER D§T Q') n

SCREEN DIAMETER _______SLOT SIZE DRILLING CONTRACTORv vCu 'lmrnofl
AMOUNT BENTONITE USED (SEAL)

R!SER MATERIAL csK )i ?v'VU AMOUNT BENTONITE USED (GROUT)

MANUFACTURER D
RISER DIAMETER - ocV ~~AMOUNT CEMENT USED (GROUT)

DRILLNG TECHNIQUE ____________AMOUNTSANDUSE

AUGER/BIT SIZE AND TYPE q S ~ c STATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Date/Time)

REMARKS

(NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR rGROUNDLOCKABLE CAP ~ ~ JSURFACE

OF ~~~~~~DEPTH TO

OLID R 4 R OF CASING

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~OF WELL (TOC

SAND PAC~K TO BOTTOM OF
____________ ~~~~~~~~~~~~~END CAP)

EE CONCRETE LENGTH OF
SCREEN
I D:t

GROUT SRE-TOTAL DEPTH
OF BORING

BENTONITEL LENGTH OF (bgs)

Lull SAND FILTER PACK ___ b-

DRILLER: 15INSPECTOR: (Y1. Vi2C ue
QA / QC DISCREPANCIES: _ ______ CHECKED BY: I__ _ _ _DATE: _ __________
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~ Arr~cMENT 5.18 1PPE-R WBu MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

POETNAME OczPROJECT NO. 5C,301 0 3 OO II
WELL NO. &SY\fl 3B WELL LOCATION sc>LYW of -tikegf g j, oc
DATE 2//3TIME iH L
GROUND SURFACE ELEVATIOJ. . BENTONITE TYPE l Pcei

MANUFACTURER OITOP OF SCREEN ELEVATION CEMENT TYPE 1 {ec/
REFERENCE POINT ELEVATION MAUATRR I co'
TYPE FILTER PACK son GRADATIONd. ~MNFCURRco~Y
FILTER PACK MANUFACTURER BOEOL IMEE 1 fC

SCREEN MATERIAL SV 'Q9J MACTEC FIELD REPRESENTAT ''}\cIajLk
MANUFACTURER OSZqr

0. C)C),l DRILLING CONTRACTOR
SCREEN DIAMETER SLOT SIZE _____

H nit, ~~AMOUNT BENTONITE USED (SEAL)
RISER MATERIAL 9q) V AMOUNT BENTONITE USED (GROUT)

MANUFACTURER _ _ _ _ _ _ _ _ _ _ _ _ _ _

RISER DIAMETER P~~ !'\Ck AMOUNT CEMENT USED (GROUT)

DRILLING TECHNIQUE edU3m)AONTSN SD___________
AUGE/BITSIZEANDTYPEIQ STATIC WATER LEVEL (>24 hrs after dev)

REMARKS (Ae~~~ ~ ~~ ~# ,WTMEASUREDON (DotelrnIe
REMARKS~ ~ ~ ~~~~~~~I

(NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GON
LOCKABLE CAP SUFAGRUN

GTH OF ~~~~~DEPTH TO
SOLIO RISER ~~~BOTTOM

OF CASING

TOTAL LENGTH
DEPTH TO TOP OF --------------- ~~~OF WELL (TOC
SAND PACK .. 70~~~~~~~~~~~T BOTTOM OF

5'. & CONCRETE ~~~~~~~~LENGTH OF

GROUT ~~~~~~~~~~SCREEt4
GROUT SCREEN- ~~~~~~~~~~~~~~~TOTAL DEPTH

ENT0NITE LENGTH OF OFBOING
END CAP- ~~~END A

SNFITER PACK _::.Z±SII

OA QC ~DRILLER: cv\ rt5 INSPECTOR:

QA / OC~ DISCREPANCIES: CHECKED BY: _____ DATE:I
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AlTAcH-MENT 5.16B-UPPER- WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLIETION)I PROJECT NAME (9- u)37 C60 N PROJECT NO. (oO-iC1l 3-00 oil
WELL NO. C~rmaw - 0 WELL LOCATION sotv\ crC Jl\t DOW\ marit.% r-mce 3
DATE 1,ffC5TIME POO

GROUND SURFACE ELEVATION~ BENTONITE TYPE ak l s
MANUFACTURER

TOP OF SCREEN ELEVATION CEET YE Aik dT e
REFERENCE POINT ELEVATION MANUFACTURER 4 t 4C ______

TYPE FILTER PACK _______ GRADATION -A IAUAmE

FILTER PACK MANUFACTURER D5i BOREHOLE DIAMETER ' 1- inc
SCREEN MATERIAL ND 9J-MACTEC FIELD REPRESENTATIVE- Vciq qe z

MANUFACTURER I

SCREEN DIAMETER C91jfiAfl SLOT SIZE OLAO 0 RLIN OTRCO )CFGU''Vlvf i
r&~~ c-xin AMOUNT BENTONITE USED (SEAL)

RISER MATERIAL C~.'12 -'UAMOUNT BENTONITE USED (GROUT)
MANUFACTURER 95

'~~ ;0c, ~~~AMOUNT CEMENT USED (GROUT)
RISER DIAMETER __ _ __ _ _ __ _ _ __ _ _ __ _ _

DRILLING TECHNIQUIE crIAMOUNT SAND USED
AUGER/BIT SIZE AND TYPE - S STATIC WATER LEVEL (>24 hrs after dev)

REMARKS W~ell vr~kk9 ci- InE E ON (DAtnn)

(NOT TO SCALE;
AUL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP FSURFACE

31x3/)A" GTH OF ~~~~~~~~~~~~~~~DEPTH To
SOLID RISER BOTTCSIN

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~OF WELL (TOG

SAND PACK TO BOTTOM OF
END Ct?)

M0 CONCRETELEGHO

mm ~GROUT SRE-TOTAL DEPTH
OF BORING

BENTON4ITE ... LNT F(bos)

L J ~SAND FILTER PACK END __ __ _ ___A__ __ _ __ __ __ __ __70 _ __ _

QA / QC DRILLER: CV>c's INSPECTOR:
QA / OC I DSCREPANCIES: _______ CHECKED BY: '______DATE: ___________
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AND SAMPLIG QIPEN!

- . 1$' £t i~. DRI 10.N SUBCNRFACETELEVATIO

3. PRJET1. DOATEO SCTAR TED1.DAECMPEE

3. SIZE RAND THICKNESSOATON(STE

14.DET DRIA E INTO ROKE.DET OWAEUN EASDTIEAPR RLIG OPfE

M~ftt4-4v*~d lo t .r ___ ___ ___j__ ___ ___ ___ ___ ___ _

15. TOTAL~ ~ ~ ~ ~ ~ ~~~~~~~6 DEPTH OFHLG1.OHROUNWATER LEVELMEAURMNTSER SECD Y

9.GTECHNICAL SAMPLE (*1 DISTURBED UNDISTURBED 2.TOTAL NUMBER OF CORE BOXES

5?t_+_ S_____ c 1 2. _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

2.SMPLES FOR CHEMICAL ANALYI VOC MALS OTHER ISPECIFY) OTHER ISPECIFY) j OTHER (SPECIFY)2.TALCR

____I______ AM~~~~~~~~~i3A I ~~~RECOVERY %

23. DISPOSITIN OF HOLE BACKFILLED IMONITORING WELL OTHERISPECIFY) 124. SIGNATURE OF INSPECTOR

2i5. CHECKED BY: 126. NAME OF INSPECTOR g(cL

FIELD SCREENING GEOTECH SAMPLE ALYICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAPENo. COUNTS REMARKS
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ELEV. DEPTH DESCRIPTION OF MATERIALSRUTS OR CORE BOXN. SAMPLE No. COUNTS RFMARKS
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PROJECT INSPECTOR SHEET
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4-Q OF S SHEETS

FIELD SCREENING GEOTECH SAMPLE ASLTCLO 1W;

EIEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No.SAPEo. COUNTS) REMARK(S
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r 869 502 UIPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

IROJECT NAMEf )_ -CR - 't PROJECT NO. 6~Io-e;

WELL NO. n.' ?=1 At.c '6WELL LOCATION 0,SM Md9 Y~ji;
DATE 1p1s--3TME 1730

GROUND SURFACE ELEVATION BENTONITE TYPE le
MANUFACTURER D5SZ

TOP OF SCREEN ELEVATION CEETTP -~r~o

REFERENCE POINT ELEVATION MANUFACTURER__ ~V

TYPE FILTER PACK5S' aŽ45 . GRADATION L.MAUCURR tfHO 6W4

FILTER PACK MANUFACTURER BO)HOESDAMTE

SCREEN MATERIAL POMACTEC RIEID REPRESENTATIVE (
MANUFACTURER

SCREE DIAETER LOT IZE -QL-- DRILL ING CONTRACTOR R GA itn

SCREE DIAMTER . SLOT IZE. Q.... AMOUNT BENTONITE USED (SEAL) '~" 0 s~

RISER MATERIAL vv________________ AMOUNT BENTONITE USED (GROUT)

MANUFACTURER CS
,RISER DIAMETER ~ ~~~~AMOUNT CEMENT USED (GROUT)

AMOUNT SAND USED Co 1/' LA
DRILLING TECHNIOUE 14S -

AUGER/BIT SIZE AND TYPE 0 a I)STATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Date/Time)

REMARKS

(NOT TO SCALE:

ALL MEASUREMENTS IN FEET) qy7
WELL PROTECTOR 4tf

LOCKABLE CAP FGROUND
SURFACE

GTH OF ~~~~~DEPTH TO

SCUID IISER BOTTOM

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~~OF WELL (TOC

Sn ~ ~~~~~~~~~~~~~~~~~TO BOTTOM 0F
II .g1St~~' END CAP)

RISER ~

CONCRETE LENGTH OF

GROUT SRE-TOTAL DEPTh

BENTONITE .. EGHO b4

END CAP .END~A

SAND AILTER PACK END CAP 14 -

DRILLER: '~att INSP ECTOR:_m4,__

QA /QC DISCREPANCIES: ________CHECKED BY: ______DATE: ___________
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I.COMPANY MAWE It DW OSUCNTRACTOR srn

COMPNN N ME Acr'co etla z onpii.. S av 3sNEEs

].1PROJECT ~ ~Qt'q s4. LOCATION(CITY. STATE) VA

FOF DRILLER ~~~~~~~~~~~~6. MANUFACTURERWS DESIGNATION ftDRILL

,.SI~~h AND TYPES OF DR~~~llING ~ ~ C) S 9. HOLE LOCATION tSIT E)

[ii~ony~sr24~... tm vvT-I~ V~j4~4
[L~~2fQ~zbL~~o~fl.. io. SURFACE ELEVATION

8. WEATHER 1~~~~~~~~~~~~~I1. DATE STARTED 12. DATE COMPLEtED

(Z~~~~~~~~~t R ~ ~ ~ ~ ~ ~ ~ ~ / - tt3I '-03¼~

113. OVERBURDEN THICKNES h6. DEPTH GROUNDWATER E~jcoUNTEREDl

4.DEPTH DRILLED INTO ROCK 0.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

.,V A _ _ _ _ _ _ _ _ _ __

15. TOTAL DEPTH OF HOLE IS. OTHER WATER LEE ESRMENTS (SPECIFY

IS9. GEOTECHt4ICA* SAMPLES ( ISURl 20.SURE TOAL NUMBER OF CORE BOXES -

2 1. SAMPLES FOR CHEMICAL ANALYSIS VOC f METALS OTHER SEIY TE SE I$Y OTHER (SPECIFY) 22. TOTAL CORE

23. DISPOSITIO OFHLFAKILL.ED MONITORING WELL OTHER (SPECIFY) 124. SIGNATR OF INSPECTOR

25. CHECKED BY: 26 AEO NPCOR

IFIELD SCREENING GEOTECH SAMPL A ALYTCl SLOW

ELFEV. DEPTH DSRPION OF MATERIALS REULS OR CORE BOX N.SAMPLE No~. COUNS REMARKS

r~~~~~~~~~~~~~~~rf
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4 30~~~

I, tee-

MR ORM HOLEfPRJET AM.&NO

HF -Rev.4194-.



869 5O5--

HTW DRILLING LOG HL o

a PROJECT ISETR SHEETw _______ ____________ .~~-'~ avl -5 OF 3 !EETS

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS

a b c d I g

YSI arceIf, FAt, frz-

. . . . . . . . . .. . - - - - - - --.-. ..... . -- - - -

AS

N --

HIF - Rev. 4194



869 506'~ %n,''- v--" -nstiig tJmrLLIIUN)

PROJECT NAME DSC dIi* PROJECT NO. 49301 -)-0

-WELL NO. a-S " W--- WELL LOCATION w - n~
DATE .. 2 - DUTIE IjIqID

GROUND SURFACE ELEVATION BENTONITE TYPE ~ h/e
- ~~~MANUFACTURER ______________

TOP OF SCREEN ELEVATIONCENTYP 7 1 6? A/

REFERENCE POINT ELEVATION MAUATUE er4~~
TYPE AILTER PACK $A1CL5Sh GRADATiON MAUCTRR opt (-tj-

AILTER PACK MANUFACTUR ER ,$JZlE IMEE

SCREEN MATERIAL ______________ MACTEC FIELD REPRESENTATIVE Irqv
MANUFACTURER C---

DRILLNG CONTRACTOR PiCA kJ •b16k

SCREENDIAMEER C A SOSIEAMOUNT BENTONITE USED (SEAL) -F lkt
RISER MATERIAL fJ C.( AMOUNT BENTONITE USED (GROUT)

MANUFACTURER _________________

t ~~~~~~AMOUNT .CEMENT USED (GROUT)
-RISER DIAMETER __ _ _ _9 _ _ _ __ _ _ __ _ _ _

DRILUING TECHNIQUE us5A AMOUNT SAND USED &b 6b bar4"

AUGER/BIT SIZE AND TYPE ~I2" 5STATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Date/Time)
REMARKS

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELLPROTCTOR LOCKABLE CAP GROUND
SURFACE

GTH OF ~~~~~DEPTH TO
SOLID RISER BOTTOM

OF CASING
DEPTH TO TOP OF
BENTONITE SEAL

TOTAL LENGTH
DEPTH TO TOP OF OF WELL (TOC
SAND PACK TO BOTTOM OF

5'9 CONCRETELEGHO

GROUT SCREENd) TOTAL DEPTH
OF BORING

BENTONITE j&IL) LENGTH OF (bgs)
E~ND CAP

SAND FILTER PACK Ž L

DRILLER: S~mINSPECTOR:
QA /QC DISCREPANCIES: _ ____ CHECKED BY: ____ DATE:-_______



PROJECT AME* Ds? S~ff~l&4t44q $5 PROECT NO.86 9. 507-.-.-

*WELL N.CA u ~ ELLClO H& 'r.:
DATE __ _ _ _ _ _ _ _ _ TIME ___ __ __ __

*UND SURFACE ELEVATIONI . BENTONITE TYPE ia P
MANUFACTURERV -

TOP OF SCREEN ELEVATION ___________

CEMENT TYPE 'P liT porih
REFERENCE POINT ELEVATION ___________

TYPE AILTER PACKSAAceaSAitl GRADATION 41MANUFACTURER -k(9tC1 (...s-f

FILTER PACK MANUFACTURER BORHOE DAMTE

SCREEN MATERIAL - I've MACTEG FIELD REPRESENTATIVE c
MANUFACTURER ________ ____A

DRILLING CONTRACTOR K'-,r ~ n'
SCREEN DIAMETER ______SLOT SIZE ______

c- ~~~~~AMOUNT BENTONITE USED (SEAL)

RISER MATERIAL IAQAMOUNT BENTONITE USED (GROUT)

MANUFACTURER D7
AMOUNT .CEMENT USED (GROUT)

RISER DIAMETER0
AMOUNT SAND USED ________________

DRILLING TECHNIQUE _ _ _ _ _ _ _ _ _ _ _ _ _

AUGER/BIT SIZE AND TYPE 4zsT)STATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Date/IIme)- ..

XMARKS

qTO SCALE;

ALL MEASUREMENTS IN FEET)

WELL PROTECTOR ~-GROUND
LOCKABLE CAP SURFACE

G ~~~~~~~DEPTH To

SCUD RISER BOlTOM

TOTAL LENGTH

DEPTH TO TOP OF ~~~~~~~~~~~~OF WELL (TOC
SAND PACK ~~~~~~~~~~~~~~TO BOTTOM OF

q a 6iml~~~~~~~-t~&- END CAP)

______ LENG~~~~RSE O tHO

9.0 CONCRETELEGHO

GROUT SRE...TOTAL DEPTH

~~ ~BENTONITE LENGTH OF (bgs)

SAND FILTER PACK END.CA I i

DRILLER: __________ INSPECTOR: t$JbtWIL-
QA / QO ~DISCREPANIS _ ____ CHECKED BY: ____ DATE:_________



86t ~N I VV LJKILLINU LUG
II. COMPANY NAME 2OROTATRSEET

MAi C c EC IC ; S= r, 4.e OF _ ~J SHEETS

-3. PROJECT - -rx LOCATION (CITY. STATE) \ 4 c//4
5. NAME OF DRILLER 6. MANIJFAaURES D?,IGNATbDN DRILL

7. SZE ND TPESOF DRILLING j ' j) Jp¶S. HOLE LOCATION (SITE) I
AND SAMPLING EQUIPMENT 4 ) f6).- O V\

\-~~~~~~ OS) ~~1 0. SURFACE ELEVATION

)9o I~' ~iL.2wU- -

a.WEATHER 1i.,DATf STARTED 2 DATE COMPLETED

13. OVERBURDEN THICKNESS. ~~~~I S. DEPTH GROUNDWATER ENCOUNTTERED

14. DEPTH DRILLED INTO ROCK 17?. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

15. TOTAL DEPTH OF HCLE {1S. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

1S. GEOTECHNICAL SAMPLES $1 I DISTURBED UNDISTURBED 20. TOTAL NUMBER OF CORE BOXES

21. SAMPLES FO CHEMICA L A NALYS IS [vcJC METALS 1TH::HERZECI 1 R:SPECIF)2.OACR

25. CHECKED BY: ~ ~ ~ ~ ~ ~ ~ ~ ~ 2. AM FINSPECTOR V*

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPL.E No. COUNTS REMARKS

a b c d e h I

MRK msjPROJECT NAME &NO. HL o

HIF- Rev. 419-



869 5OB
HOLE Nt.

HTW DRILLI'NG LOG CSM mW-5

PROJECT INSPECTOR OHEE SHET

5_v_ __ II It 
HET

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTL$ OR CORE IO No APEN. COUNTS I REMARKS

a b cd efg

,v~~~T

C,~~~~~~~~~~~~~s

C~~~, Ii teL~~W - q

A.

RK J 9 LA55 52 y JC
5

T.c NAME ftlNI

1~~ M~au i itn rs I~,, nv-hcI; Re4S 4I194

I oSg ~"~454.? •-CD letrl bI

5"2Ž&)•tss.~Žus~q rŽŽ&Ly~- kf I.I



869 510

A N4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~HL o

PROJECT 
SHEETt 

e .-
3 jz _ _ _ __ 

_ _ _ _ _ _

W4 ctj "~~~~~~~~~~~~~~OF2 SET

H cfcc~~ f~tc~'/( 7 s41 CLA&T' 1y iStrnKR~t5D'

II I ~~~~~~~~~~FEL 1Rri.~jnWr 1 poEV0T SAPL AAY -CA 
1BO

ELV. DETHDECRPTONOFMAERAS ESLT O CREBO N.-AML ,5Ž.7CUT EAK

a b c e I h~~ ~2I

t'15Y p/I.As`44nntwtae

j$CIAL. !~~ui-cL~r-~vA.1
355I/ I

3b str"/~~,t~-*$~

'IC~sa~k~v~w/ tC'~@(s~ r4r".&J

* rz 7 v.-rse c~.C 
Cac-ri

* H~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~2i

as a~~~~c~~,t 7 Cent44 c'-'9 ~~erc ~e

--L - -----. * - -- --
1v z

- q5 7 ~~bow qt-

MIRK 2t 552 POECT NAME & NO. 
HOLE N.-

HF - Rev. 4194



86 9 511
HTW DRILLING LOG Ht o

PROJECT INSPECTOR SHEET

0 ~ ~~~~~~~~~~~~~~~FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No.CUT REMARKS

a b h~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_______________________________________ ___________________________________________________

cjuA y mi1;r~~~~~~~~~~y t&/, 564!~~~5,/

1~ ~~~~~7

____I .191~~~HFRe. 19



* 8 69 5 12

ATTACHMENT 5.163 MPPtR WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

CRCAtIWn SURFACE ELEVATIOI &.f7XL~M au0wi~t S4#BENTONITE TYPE 3/8 e&&'r

TOP OF SCREEN ELEVATION A/A MANUFACTURER 5

CEMENT TYPE ?a4Ac A f
REFERENCE POINT ELEVATION MAUFCT"E

TYPE FILTER PACK SAuDL GRADATION * 3 AUATRR RA40C A~~

FILTER PACK MANUFACTURER 4a
BOREHOLE DlAMEIL ER -1 /AJ

SC.REEN MATERIAL PVC- MACTEC FIELD REPRESENTATIVE 4.VZ'dc

MANUFACTURER c),mt, ~DRILUING CONTRACTOR lz'C'44J Aq4b-0

SCREEN DIAMETER 2 - eA2A SLOT SiZE 0___MONBNTNTEUSD(SAL 0_oA9

AMOUNT BENTONITE USED (SEALT) S e

RISER MATERIAL elv C. MUTBNOIEUE GOT

MANUFACTURER -D~~~~r AMO0UNT CEMENT USED (GROUT)

RISER DIAMETER ~~~~AMOUNT SAND USED 3so itr(-

DRILLING TECHNIOUE kA sm Au u

'AUGER/BIT SIZE AND TYPE q4 ZS fMA ID 4uys'u STATIC WATER LEvEL (>24 Ins after dev)

MEASURED ON (Dacte/lime)

RE MjARKS _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GON

DIENSIONSl SEA

c7H OF CIO WEl..(TO

DEPTH TO TOP OF'

TO BOTTOM OF
SAND PACK 

END CAP)

CONCRETE SCREEN

GROUT SCRE ~~~~~~~~~~~~~~~~TOTAL DEPTH
OF' BORING

LENGTH OF (bgs)

BENTONIlT END CAP

L:III SAND FILTERED PACK2-

DRIL ER: ___ ____ ___ ____ ___ INSPECTOR:

Q A 1 0 CDISCH F'ANC ES: __ _____ _____ CHECKED 8Y - _ __ _ _ DATE: _ _ _ _ _ _ _ _ _ _ _

J:\desiofl\St~londcd Detoils\weII instollotion dioaroms\AIACH S 1bB-dw0 12/23/2002 30: 3flor tolodslo



HTW DRILLING LOG 8 69 5 13
I. COMPANY NAME 2. DRILLINGSUCTATRSHr/ ET

- 3.PRWECT 6~% 4-) "DRitl~AaJSTE)O*
4. LOCATION ICITY.

* D~~cit SQ' tifltE~~~~~t4). rs it ItlI ttN`l\J

S. NAME OF O~~~~~~~hI.LER ~~6. MANUFACTURER'S DESIGNATION OD~l

Ch~~~~s e~~~~~P lucy
?. SIZE ANDTYEODILIG2i tFt S'iBae9.H1tLOCATION (SfTE)

AND SAM~"lrNG EOUIPMENT0

10. SURFACE ELEVATION

B. WEATHER I1I.DATE STARTED j2. DATE COMPLETED

CJ-tcoLA ±3cc F .vlqIc?
13. OVERBURDEN THICKNESS 16. DEPTH GROUNDWATER ENCOUNTERED3

14. DEPTH 013ILLED INTO ROCK ~~~~17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETEDAi 14 _____________
15S. TOTAL DEPTH OF HOLE 18h. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

i g - o0 P r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

IS. GEOTECHNICAL SAMPLES [Al DISTURBED UNDISTURBED 120. TOTAL NUMBER OF CORE BOXES

I __I I NJ/1A

2 1. SAMPLES FOR CHEMICAL ANALYSIS v METALS OHRSPCY) TERSEHER (SPECER(PCI'l22. TOTALCP

VOC~~~~~~~~~~~~~~~~~~~~~E

t~~~~~~oii ~ ~ ~ ~ ~ ~ ~ ~ E &SEIFY RECOVERYF NSPCTO
23. DISPOSITION OF HOLE 6ACCFLLE iMNITORING WELL OTE SEIY 24. SIGNAUEO NPCO

2T5. CHECKED BY: 26 AME OF INSPECTOR

F] D :;:NNGGEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS -- ~ RESSULTS OR CORE BOX No0. SAMPLE No. COUNTS REMARKS

b t ~ ~~~ e I Iih

J9mv.5L 1 1.~a

MR U 9 454 1
S IN 03Th(WtJ(7.j ChF' -iRev.41



86514

HTW DRILLING LOG YHL o

PROJECT fINPECI0R SHEET '2 a
QS~~~~~tL FS I M~~~~~~~fA-l n-a F SHEETS 5

FIELD SCREENING lGEOTECH SAMPLE JANALYTICAL BLOW
ELEV IDEPlH DESCRIPTION OF MATERIALS RESUL~TS ORCR O o APE No. COUNT S REMRKS

a b c d e IF

is~~~~~~~~~~~~~~~~~~~~~t

Iq -*~~~~~~~~~~o-ce i

23 CVU~~i~~l~ Ci~t (CL) 7

j(Sarvitnmr~~~~~-f1

A LA (C 14 ~~~1

SA~~~~~~ A5 At ~~~~3

Sf) FM- d~~~~~~~~~~~~~~t1 (cs)HF- ev 49



86 9 515

HTW DRILLING LOG HL o

PROJECT NSPr flOR - SHEETET9Sc0.. 5-4. ~~~~~~~~Qtitfj.- OF SHEETS~~~~~HEE
PROJECT H~~~~~~~~~FE~ CREIN GEOTECH SAMPLE ANALYTICAI L BLO

ELEV. OEPTH DESCRIPTION OF MATERIALSRULS OR CORE BOX No. SAMPLE No. COUNTS REMARKS
a b c dtIgh

St\.tt O.~~~~~~~~ 4I0 2-C

30-,--

3z.

333 ~ szHSMOiAct

39 ~~~~~~~~~~~~~ .~3

¶38

39 So~~~~~~~~~~~ ~ ~~~~ CS- 'ft.) IZ-19

Q&Z CiJ6t 1 jR- ukLi 4g

1.~~~~q IU, St

q - Fi,&tIE4b 5)OP) 5(9c.

MRK ~~ 55-2 PROJECT NAME & NO. WOEN.
MRK 'J 9 ~~~FS 6(~ 30 D3 -WI'/iw-

HF - Rev. 4194



869 516

HTW DRILLING LOG oft
PROJECT INSPECTOR SHET 4 ET

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ IAM . VJOFzSHEET-

I ~~~~~~~~~~~~FIELD SCREENIN GEOTECH SAMPLE ANALYTICAL BLOW
ELEV. IDEPTH ESRPTO OF MATERIALS RESULTS OR CORE BOX N.. SAMPLE No. COUNTS REM&ARKS

a b h /ljeI

I i"' ~ ~ I-` 4

'tg De'SC qaX: 4?r~a.. S7

j~Cbc~ I O41W sTu 1 ' IZ34AU! -~

MRK U AlEO SA4J NAME NO.

•0~~~~~~~~~~~~~~~~~~~~~~~~~H e.49



8 69 517
UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAE 2--i- IALI= PROJECT NO. OWl- 30 I

WELL NO.SA~A - WELL LOCATION DIM\V

DATE 12/0/0') TIME 1515

GROUND SURFACE ELEVATION- b'otAaA 4*AV tf BETOIE YE 3/IteC
MANUFACTUJRER C_ _ __ _ __ _ _ __ _ __ _ _

TOP OF SCREEN ELEVATlON CEMNTTYPE V~9ftttaA4->~ A'y-X
REFERENCE POINT ELEVATION MANUFACTURER_________

TYPE FILTER PACK SA'49 GRADAllON 'iioMNFChE

FILTER PACK MANUFACTURER P57 BOEHOI DIAMTER - 't4_

SCREEN MATERIAL eq______________ MACTEC FIELD REPRESENTATIVE&A Ilpt O0$26-z

MANUFACTURER ~~~~~DRILLING CONTRACTOR 1?&rL

SCREEN DIAMETER it 1 SLOT SIZE
AMOUNT BENTONITE USED (SEAL) go flouvoc

RISER MATERIAL __________________ AMOUNT BENTONITE USED (GROUT) I POOA)J

MANUFACTURER vs
AMOUNT CEMENT USED (GROUT)

.RISER DIAMETER > t%~IAMOUNT SAND USED 3%'pcuuA

DRILLING TECHNIQUE WOWk $C-(Vm DA)5efl,
AUGER/BIT SIZE AND TYPE 4-'2%; itjCh STATIC WATER LEVEL (>24 hrs otter dev)

46 REMARKS ~ ~ ~ ~ ~ ~ ~ ~ - MEASURED ON (Date/Time.)

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP SURFACE

CONCRETE PAD GTH OF ~~~~~~~~~~~~DEPTh TO
SOLID RISER ~~~BOTTOM
SOLID RISER ~~~OF CASING

BENTONITE SEAL___ Sa

TOTAL LENGTH-
DEPTH TO TOP OF ~~~~~~~~~~~~OF WELL (TOC

SAND PACK TO BOTTOM OF
.3*v r-r END CAP)

LENGTH OF
90 CONCRETE .. SCREEN

GROUT SCEN ::FETOTAL DEPTH

OF BORING
RENTONITE LENGTH OF (bgs)

I U III ~ SAND FILTER PACK _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DRILLER: ePtV\ LA&6 INSPECTOR: _ ______

OA /QC DISCREPANCIES: _______ CHECKED BY: _____ DATE: ___________



89518

ATTACHMENT .5.183 UPPER WGlU MONITORING WELL INSTALLATION DIAGRAM (RLUSH UOUNT COMPLETION)l

PROJECT NAMEOcF' PROJECT NO.coIO- fI

WELL No. _ _ _ _ _ _ _ WELL LOCATION __ _ __ _ __ _ __ _ ___V_ _

GcMrINA SURFACE ELEVATION?_~OAIcti 9nf*tt %!r BENTONITE TYPE Ye1
MANUFACTURER £5

TOP Or SCREEN ELEVATION
CEMENTTYPFE ?On*&iAAo r1

REFERENCE POINT ELEVATION MNFCUE

TYPE FILTER PACK ~wv GRADATIONtooMNFCUE

FILTER PACK MANUFACTURER BOEOL 5ATE

SC`REEN MATERIAL ____________________ MACTEC FIELD REPRESENTATIVEM.b tvez

MANUFACTURER DRILUING CONTRACTOR izic4* £~knAs

SCREEN DIAMETER 2_"____ SLOT SIZE 0 .0 AMUTBNOIEUED(EL I ot~

RISER MATERIAL IAMOUNT SENTONITE USED (GROUT) OKA

MANUFACTURER AMOUNT CEMENT USED (GROUT)

RISER DIAMETER ) - (r-Qr' ~AMOUNT SAND USED ! 0 QAk

DRILLUNG TECHNIOUE ow 9C'

-AUGER/BIT SIZE AND TYPE 9- &k-L - STATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Dote/Time) _

REMARKS 
J__ 

_ _ _ _ _ _ -

(OTOSCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP jSURFACE

DIMENSIONS OF

CONCRETE PAD ~~~~~~LENGTH OF DEPTh To
BOTTOM

__________ 
~~~~~~~~~~SOLID RISER OF CASING

BENTOt4ITE SEAL

TOTAL LENGTh

DEPTH To TOP OF- 
or Wma (W0C

SAND PACK 
TO BOTTOM OF

0 r ~~~~~~~~~~~~~~~~~END CAP)

RISER :7:o

[h] CONCRETE SCREEN
E3 ~~~~~~~~~~~~~IDO-b FT

GROUT . SCRE 
TOTAL DEPTH
Or BORING

BENTONITE 
LENGTH OF(bs

Lxj SAND FILTER PACK END__ *2.t~-

OA / QC LR~Ch'&INSPECTOR: H 0 71R~r--si

GA / 0 { DINCREPANCIES: __ _ _ _ _ _ _ _ CHECKED BY. __ _ __ _ _ OATE:C _ _ __ _ _ _ __ _ _ _ _

J:\desicr'\Stcnciord Detoils\WelI in~stoIlotion daocroms\AIACH 5-lb8.dwc 12/23/2002 10: 38cm tcoidsto



HTW DRILLING LOG 869519IH~tNO
-. ~~t. COMPANY NAME 2. DRILLING SUBCONTRACTO~~~~R SHEET)~

OF DR ER 6ACFU.D OITRNGWELOTE SPNUECTUERI 24SINATUREOF DINSECO

ZE AND S OF DRILLING POL,, 9~2. NAME LOFATIONSPCO I

SAMPLING EQUIPMENTILDSCENIG ETEH AML AALTCA BO

ELEV DETHIC DESCR6 DIPTINOHAEIL EUT ORCOREDWBOX ENONT.SAPERN.CONS REA

3 5Fl

If~~~~~~~~~~~~~7.DPHT AE A~ASDTIEAFEDILN OPEE

14. DEPTH4, JIj ,fk4aCL

LES 101 D OF CORE BOXES~~~~~~~~~~~~OLENo

,9 GEOTEC.NICALSAMP [STU ED 20. TOTAL NUM~~~~~~~~H - Rv.



869 520

HTW DRILLING LOG
PROJECT INSPECO Of* SHEETa

FIL CEENING GEQTECH SAMPLE ANAYICL BLOW

ELEV. IDEPTH DESCRIPTION OF MATERIA.LS RESULTS OR CORE BOX No. SNAMPZLECNo*.l COUNTS REMARKS

a I dto

71t

'j
.2~~~~~~~~~~~~~~C.A. - . I

2 1

_ _

K A ~~~~~~~~~~~~~~~~~~~~~~~~~.HL .
MR ttt~'cwJ -

Pf-(t-50 VIh F- R,49



86 9 521

6L~~~~h r~~~~~-'E 4o MCeSMPEDNAMCL LO

it

354

-I

4q au c /iAtl'

MR E i 2;NO. 
"OLEo

A •~~~~~ev"A,2F'- 
oIt-t.om --

HA~~~~~~~~~~~~~~~~~~~~~~~~~~H e.49



869 522

UPPER WB3U MONITORING WELL INSTALLATION DIAGRAM (STICK-UP COMPLETION)l

PROJECT NAME 40? su pekncn I ES- PROJECT NO. GQ £iLf3-0/3
WELL NO. __ _ _ _ _ _ WELL LOCATION geatl) Cao it
DATE F ) 03TIME W

GROUND SURFACE ELEVATION . . BENTONITE TYPE 4tvtIb

MANUFACTURER-4

TOP OF SCREEN ELEVATION CEMENT TYPE - T______

REFERENCE POINT ELEVATION MANUFACTURER_____

TYEFILTER PACK MANUFCTUR RACAT10

FILTER PACK MANUFA CTURER BOREHOLE DIAMETER ic
SCREEN MATERIAL 'S . 4o PV C, MACTEC FIELD REPRESENTATIVE 012'n ( ".P'/Q lt

MANUFACTURER [7C5'
r~~'i A Al n0,/1 DRILLING CONTRACTOR ?PJ'7P4IW

SCREENDIAMETR ;:,4QW SLO SIZEAMOUNT BENTONITE USED (SEAL) 1.J21f
RISER MATERIAL stk. 40 rvC AMOUNT BENTONITE USED (GROUT)

MANUFACTURER 05 c-

RISER DIAMETER ao&) ~ ~~AMOUNT CEMENT USED (GROUT)

DRILLING TECHNIQUE k w ~ hAON ADUE

AUGER/BIT SIZE AND TYPE II.05 ACX STATIC WATER LEVEL (>24 hrs after dev)
MEASURED ON (Date/Time)

REMARKS

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET) VNE A

-2.5 FEE WELL PROTECTOR WEEP HOLE ~GROUND
PROTECTIVIE~~~~~~~~~~~~~~~ ~SURFACE

PSTS~C OF4WELL (iUc

LEGTH OF ~IIi

GRPH OUTOPOOA LNTOTLDET

RISER ~ ~ ~ ~ ~ ~ ~ ~~~~~OFBRN

BENTONITE LENGTH OF (bqs)
CAP W Cf[1:1] SAND FILTER PACK A n __~_b______________________

DRILLER: % INSPECTOR: a

QA /Oc DISCREPANIS ______CHECKED BY:- _____ 0TE:_________



-. ~HTW DRILLING LOG8 52
1. COMPANY NA r.C2. DRILL I NR SHEET

n NM 6f, M~~~url,0z~asm6)c~~rls IOF SHEETSI. 3 -PROJEC-f 4. LOCATION ICITY. STATE~ r L"F IC ~ j 0V
S. NAME OF DRILLER t w 66. MANUFACTURER'S DESIGNATION VU IL ,(

7. SIZE AND TYPES OF DRILLING / \* HOLE LOCATjQISTEI~
AND SAMPLING EQUIPMENT7 L~"Y 3 2 1 aa ' t

C r i 10. SURFACE ELEVATION

S. W EA THER tI . DA TE STA RTED 12. DAT E COM PLETED

13. OVERBURDEN THICKNESS . ~ ~ q I 16.DEPTH GROUNDWA TER EN CO UNTER&D

1 4 . DEPT H DR IL LED IN TO RO CK IA 1 7 . DEPTH TO WATER AND ELAPSED TIME AFW DRLLING COMPLETED

15. TOTAL DEPTH OF HOLE 118. OTHER WATERI LEVEL MEASUREMENTS (SPECIFY)

19. GEOTECHNICAL SAMPLES ()DISTURBED UNDISTURBED 20. TOTAL NUMBER O 7 fXES

21. SAMPLES FO CHEMICAL ANALSIS VOC METALS OTHER ISPECIFY) IOTHER (SPECIFY) OTHER (SPECIFY) 2. TOTAL CORE

23. DISPOSITION OF HOLE BACKFILLED 1MONITORING WELL IOTHER (SPECIFY) OF4.SEFSIG~A

25. CHECKED BY: 126. NAME OF INSPECTOR

IFIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS I RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS

* a b C d a b d

M KFORM PROJECT NAME & NO ( Zr9 c (.15HOLE No.MRK JUN 89 U55 ~mm-W
&36J1 ()~~~~~~~~~t')% \l ~~~~~HF Rv 4194



869 524
Uo&*UPPER WBU MONITORING WELL INSTALLAllON DIAGRAM CSflCK-UP COMPLETION)

PROJECT NAME [AIZ -- A~9l~ 1-5 PROJECT NO. 4>3o-. o3-a
WELL NO. C-,m 4$) " WELL LOCATION Rec hgn c3
DATE i9/i'7IO3 TIME b3w)

GROUND SURFACE ELEVATION BENTONITEE TYPE ________________

MANUFACTURER U5 I
TOP OF SCREEN ELEVATION CEMENT__TYE____t__I__

REFERENCE POINT ELEVATION 4MANUFACTURER ROan~oe c

AILTER PACK MANUFACTURER. D51

BOREHOLE DIAMETER ________________k__

SCREEN MATERIAL 'zV.l H 40 1 MACTEC FIELD REPRESENTATIVE £'~ iia
MANUFACTURER 50 LA R

I DRILLING CONTRACTOR K'\KCl( -am pnsL
SCREEN DIAMETER SLOT SIZE D)6

AMOUNT BENTONITE USED (SEAL) 2.c5J12
RISER MATERIAL Pc.'J V c AMOUNT BENTONITE USED (GROUT)

MANUFACTURER (Ž
AMOUNT CEMENT USED (GROUT)

RISER DIAMETER Q k 1
DRILLINGTECHNIQU Q v k AMOUNT SAND USED _______________

DUGRILING T IECHNIQU YPEi tA*L~W'.IDJIJi STATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Date/Time)..
REMARKS

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET) VNE A

-2.5 FE WEL PROTECTOR WEEP HOLE ~~GROUND
PRCTECTIVE~~~~~~~~~~~~~~~~ ~SURFACE

9. 0 CONCRETECETEPADLENGTH OF
GRPH OUTO TOTAL DEPHLI

4W AL SOLID RISE~~~~~~~~~~~~~F ORN
BENTONIT LEGHO

SA ~ ~ RLLR OFflWNSPECOR:OC
QA / QC D SCREPANCI S: ______ ________ _______TO BOTTOM OF _ __ __ __I CHECKED BY: ___________ ~~~~EDA _ _ _ _ _ _ _ _ _ _ _



_________ ~~~~~~~869 525

HTW DRILLING LOG
1.CMANY NAMEf Qr~,2. D!MS RCONTRA TPO HES

3. PROJECT a s4. LOCATION CITrY.

6. MANUFACTURER'S DEIN no

7. SIZE AND TYPES OF DRILLING 0 9. HOLE LOCATION IS)EI

choice 4-(" lo-410 SURFACE ELEVATIONI

____WEATHER______________________ 71. DATE STA/TED/ 112. DATE COMPLETED

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _5_ _31 .OVERBURDEN THICICNE /y.i 16. DEPTH GROUNDWATER ENCOUNTERED

14. DEPTH DRILLED INTO ROCK j 17. DEPTH TO WATER AND ELAPSEDOME AFTER DRILLING COMPLETED

1S. TOTAL DEPTH OF HOLE 118. OTHER WATER LEVEL MEASUREMENTS ISPECIFYI

19S. GEOECHIA APESt I ) D)R9ED UNDISTURBED 120. TOTAL NUMBER OF COREB7Y 5/
21.SAMPLESFORCH.EMICALAN\LLYES VO EALS OTHER (SPECIFY) OTHER (SPECIFY) OTHERISPECIFY) 22. TOTAL CORE

ti 1 W C T~~~I % (1- U ) _ _ _ _ _ .~~~~ RE__ _ 7 VERY

23. DISPOSITION OF HOLE BACKFILLED MO0NITORING WELL OTHER (SPECIFY) 24. SITURE OFI

_ _ II _ _

25. CHECKED BY: 26. NAME OF INSPE

FIELD SCREENING GEOTECH SAMPL ANALYTICAL BLOX
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No.-APE o O S REMARKS

* i b ~~~~~ c d h

'I (flLA~j~%'ruee~b6Y9 3It) 0.0 t~fD@ PA1q;4D-nc

o C/3 Gr~' eg , tjCj2 Y. .I L

0 '3 bit &~o 517.'YZ 4/) 6.0 ' biick
Cl 1 ,4in Arn rI4Q 7 recwe~

MKFORM PROJECT NAME & NO.trP

(S&[&± ~~~oil HF - Rev. 4194
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HTW DRILLING LOG Is l(

5erp~~~~~~~-Q~~~~~cus ? ~ ~ ~ ~~~~SHE

e~~~kxŽ(7~~~~~~~'e. 44)QOF SHET

ON ;~~~FED C GOEC AiLEAAYICL BO

A ~~~d (O 614)

At 
Ii 7,!ab

4 qsabove.iod4

&iii\&Q c~~~~hlQ, do q ~~inch

19,~q Ioe

4 j~~~~~1'3qq i9 c

24 ~~~~~~C NAM 1NO.N.

MRK u 55-2 ~~~~~~~~~~~~~~~~~n v. 4/94



86 9 .527

HTW DRILLING LOG

PROJECT mifl AOF NSE 
SH3 H ETTS

FIELD SCREE N GIarECH SMPL NALYTICAL SLOW

DEPTH DESRIPTION OF MATERIALS RESUT DRCI o o APEN.COUNTS REA4RXS

tj-trkte 1$ 1 t t4,17

31 KML rea I~ey

Mo CCCO'JC) ~~~~~retsi N

(Stvi~) Li~

hs0 n re6 .S36.
Lb- 

L(LJ recct'y

Ctea# TC e 611G

MRK ~ 52 PROJECT NAME & NO. 
HOLE No

63c0i-o3 - o0611 
HF - Rev. 4194



869 528

cteWER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAME DSSSW I PsPRJCNO
WELL NO. C-SwnMU -501 WELL LOCATION R EC N.

DATE 1%A'td3 TIME o

GROUN E ELEVATION ~~BENTONITE TYPE SX PIe

GROUND SURFACE ELEVA~lO..!MANUFACTURER LS

TOP OF SCREEN ELEVATION CEMENT TYPE PoVN____T

REFERENCE POINT ELEVATION _________ 0.
TYPE ILTERPACKW\ %r GRADTIONMANUFACTURER FIOOYlOYQt '-O~flCvI

TYFILTER PACK MAUAC11JRGRADATIO

FILTER PACK MANUFACTURERBOREHOLE DIAMETER S

SCREEN MATERIAL SCA 4C) VC- MACTEC FIELD REPRESENTATIVE Yt~

MANUFACTURER ~~~~~~DRILLING CONTRACTOR ?(.4, ;~ cV

SCREE.N DAMETER SLT SIZE 10AMOUNT BENTONITE USED (SEAL) 50'N

RISER MATERIAL SCL- L46 VV C A MOUN T BEN TON I TE U SED (GR OU T)

M AN U FAC TU RER
A M OU NT C EMEN T U SED (GR OU T)

R ISER D IAM ETER 2 " X 6
AMOUNT SAND USED tols

DRILLING TECHNIQUE _ _ _ _ _ _ _ _ _ _ _ _ _ _

AUGER/BIT SIZE AND TYPE 1~jt~STATIC WATER LEVEL (>24 hrs after dev)

REMARKS o- 3( N4 Wl) MEASURED ON (Dote/Time).

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP SURFACE

GTH OF ~~~~~DEPTH To
________ASIG__L__RIERBOTTOM OF CASING

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~~OF WELL (Toe
SAND CK ~~~~~~~~~~~~~~TO BOTTOM OF

EN$kAP)

LENGTH OFEEO CONCRETE SRE

m l ~GROUT SRE TOTAL DEPTH
OF BORING

BENTONITE LENGTH OF bs

t ~~ SAND FILTER PACK ....

DRILLER: ThLAn C INSPECTOR: _________

CIA / QC DISCREPANCIES: _______ CHECKED BY:._____ DATE: ___________



869 529

LOWER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJEC NAE phoe~g4rfC-? VS PROJECT NO. _____________

-WELL NO ~lA~bWELL LOCATION S t

L ATE T'- ~ SI1ME _ _ _ _ _ _ _ _

GROUND SURFACE ELEVATION4~ BENTONITE TYPE 3IfP pelid
MANUFACTURER __ __ _ __ _ __ __ _ __ _ __ _

TOP OF SCREEN ELEVATION CEMENT TYPE Phr1A4 4 :Tyo CD

REFERENCE POINT ELEVATION

TYPE FILTER PACK '1 -IC GRADATrION MAUFCTRE Rr____ccr-

AILTER PACK MANUFA CTURER -CsrtBRHL IMTR~ i

SCREEN MATERIAL -&V..-46 PVC. MACTEC FIELD REPRESENTATIVE (ie"O ImtAAFK

MANUFACTURE~~~~~~ DRILLING CONTRACTOR 2it-wvA s~-,pvvb.%

SCREEN DIMETER SLO SIZE I 0AMOUNT BENTONITE USED (SEAL) S('0 lb
RISER MATERIAL Stt, 14() PVC, AMOUNT BENTONITE USED (GROUT) )-s ljbS

MANUFACTURER L)h
AMOUNT CEMENT USED (GROUT) iIl)½

RISER DIAMETER ~~~~AMOUNT SAND USED '- , SO lbs
DRILLING TECHNIQUE

AUGER/BIT SIZE AND TYPE 41S AID IX.. STATIC WATER ~EVEL (>24 hrs after dev)

REMARKS ~MEASURED ON (Dote/T-ime)

(_NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP SURFACE

GTH OF ~~~~~DEPTH TO
SOLID RISER ~BOTTOM
SOLID RISER ~~~OF CASING

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~~OF WELL (TOC
SAND ~~~~~~~~~~~JK ~~~~TO BOTTOM OF

E)

CONCRETE ~~~~~~~~LENGTH OF
a a CONCRETE ~~~~~~~~SCREEN

GROUT SCREEN- ~~~~~~~~~~~~~~~TOTAL DEPTH
GROUT ~~~~~~~~~~~~~~~~~~~OF BORING

BENTONITE ~~~~~~~~LENGTH OF q.
BENTONITE ~~~~~~~END CAP

m l11 1 SAND FILTER PACK END CAP -__ __ __ __ __ __ __ __ __ __ __ __ _

QA QC ~DRILLER: Z5(AC Cr4 - INSPECTOR: _ri____________

QA / 00~ DISCREPANCIES: _I\ . .CHECKED BY: _____ DATE: ___________I



869 530
5%wx'w-8-PPgR-WBU MONITORING WELL INSTALLATION DIAGRAM (IrLUSH MUUNT COMPLt.IIUN)

PROJECT NAME ID\-r ug"1k FSPROJECT NO. _____________

WELL NO. UZ L~.--WELL LOCATION 15- *QntC

DATE ~ ~ i ~ . TIME -.

GROUND SURFACE ELEVATIONJ BENTONITE TYPE 3k" lIJ3

MANUFACTURER OSi.
TOP OF SCREEN ELEVATION CEETTP U i-

REFERENCE POINT ELEVATION

TYPE FILTER PACKt 514 GRADATION MANUFACTURER lzoc"0 ~& Co."p elyk

ALTER PACK MANUFACTURER DS-t BRHL IMTR1

SCREEN MATERIAL -S Cirt 
1R0 ?C- MACTEC FIELD REPRESENTATIVE li~

MANUFACTURER
- ~~~DRILUING CONTRACTOR L A &1n

SCREEN DIAMETER ' SLOT SIZE AONT)NTNT UE (.L

RISER MATERIAL Sc~" tk6AMOUNT BENTONITE USED (GREAL) §8 s

MANUFACTURER ~~~~~~AMOUN'~ CEMENT USED (GROUT) C ~4tl

,RISER DIAMETER AON ADUE M

DRILLING TECHNIOUE

AUGERABIT SIZE AND TYPE _________S____ 
STATIC WATER LEVEL (>24 hrs after dev)

< REMARKS 4 ¾ at cU - ~~~MEASURED ON (Date/Time)

(NOT To SCALE:.
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR 
GOND

LOCKABLE CAP SURFACE

CONCRETE PAD GTH OF ~~~~~~~~~~~~~DEPTH TO
SOUID RISER BOTTOM

OF CASING

TOTAL LENGTH

DEPTH TO TOP OF 
OF WELL (TOG

SAII~~~~~~~,I!~~~~~~CK ~~~TO BOTTOL4 OF

ENDqAP)

Lid CONCRETE-LEGhF

GROUT SCREENN ..... ~~~~~~~~~~TOTAL DEPTH

BENTONITE 
LENGTH OF OFbORIN
END CAP(b)

'~~<-~c~ DISCREPANCIES: ~CHECKED BY:,- DATE:



8 69 53 1
p~ T DRILLING LOG N

1. COMPANY NAME2.DRILLING SuCURCOR SEET

1. COMP~~~~iJY NAME N ~~~~~1tC r~A SF SH4EETS4

* 3. PROJECTDSZI S 4. tOCATIO7~I\TT3

5. NAME OF DRILLER 6. MAM~rPREI&DESGNATJON flDRILL

7. SZE ND TPESOF DRILLIG $t 9. HOLE LOCATION (SITE)

AND SAMIJGEQUIPME rNT4S

"v?.' sp%1-~~~r~ 10.lSURFAC~EUEEVA-TI0V I Cat

I.WEATHR 1IAESTRE 2. DATCOPTE

[13. ES OVRUDNTHICKNES 16. DEPTH GROUNDWATER ENCOUN4TERED

14. DEPTH DRILLEDINTPROCK 17. DEPTH TO WAER AND ELAPSED TIME AFTER DRILLING COMPLETED

S.TOTAL DEPTH OF HLE I 18. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

19. GEOTECHNICAL SAMPLES finDSURE UNDI 3 URBED 120. TOTAL NUMBER V ~RE BOXE S

21. SAMPLES FOR CHEMI AL LSS VC EAS OHRSPECIFY) OTHER ISP IY OHRCSEIFY) 22. TOTAL CORE
RECOVERY V.

23. DISPOSITO OFH-BACICFILLED MONITORING WELL OTHER ISPE rFY) 124. SIGNATURE OF INSPECTOR

I I s L g I\t~ Un & L\
25. C H ECKEFD BY: 26 AS FINPEq

FIELD SCENN ETC APE IANALYTICAL BLOW

* LEV. DEPTH DESCRIPTION OF MATERIALS RESUT RCP O o SAMPLE No. COUNTS REMARKS

ab c de j IgI

i 31F 2.LIZLC res.

~~~~~~~~~~~~~~~~1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 24

MRK ~ ~ ~~POECT NAME & NO..HL o

it &.-4. .~~~~~~~~~~~~~~~~~I 
HF -Rev. 419
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HTW DRILLING ~LOG

PROJECT C '> OR -- -Ek SET

piEL SCENN GETCH SAMPLE ANLYTICAL BLOW;

REV. DEP~~h DESCRIPTION 0OF MATERIALS ELTS It yX N.. SAMPLE No, 9OWNTSI R ARS

.,"..---..$ I il ~

Vt l-&Iski

SI,~~~~~~~~~~~~-t

Ii~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i

Zo t 4A0
6'.) 1

2fl

M~~~iK FORM ~ ~ C NAMEE 
NNO

S~~j'Fkv~~~r"~~V\ fz-'~~~' FI~F - Rev. 4/94



'--4 9 A...At~§&A~d~rr t<!~4V869 533

¾~~~~~~~~~~~~~. N>~~~~~~~~~~~~~~~~~~~HL o

HTW DRILLING LOG HL o

PROJECT 
OFEE SHEET

FIED CRENNGGEOTECH SAMPLE ANAYTICAL BLOW

EPTN ~DESCRIPTION OF MATERIAlS RaESUL~TSP on COFt BOX No. SAMPLE No. COUNTS ~

- - b'S 5•5 '¶~~~~~~~~~~~17iN;4)2

Is as 1 ci

*1~~~~~~~~~~~~~~3,1

SQ~ c~aC

:1.

* -- "-

9 1 V&~JU 955- POJET.AM &WGNO.

~flt(~NR3II, &ia sOcauVtcvi misF-ev 49



869 534

HTW DRILLING LOG
PROJECT 

ONFCTRSHE

FIELD SCREENING iGEOTECH SAMPLE ANALYTICAL BLOW I sa

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS fOR WM!I BOX No. SAMPLE No. COUNTS! RMJt

* b c d f th

O~rA) Cx-Z'gp &W Nt q. i~

43 ~~~~~~~1of5* Sib,

S4~

SM .

Q~~~~~~~~~~~~~~~~~~~~~~~~~~i

M RM HOLECTNANo.O

osc'R PVvv -& % -F Rev. 4194



UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAME PROJECT NO. CeO >3Cn

WELL NO. CS- (YM"- WELL LOCATION Enpfltt *t) 0D W

ROUND SURFACE ELEVATION -,BENTONITE TYP3E C1D

TOP OF SCREEN ELEVATION MANUFACTURER________

REFERENCE POINT ELEVATI NCENTTA n
.cvJ ~~~~~~MANUFACTURER

TYPE FILTER PACK .. 2LL GGRAAD PON :t'I

FILTER PACK MANUFACTURER D~) 51BOELEDATR

SCREEN MATERIAL IL'MACTEC FIELD REPRESENTATIVEa

MANUFACTURER -0 I0i

SCREEN DIAMETER SL0T SIZE O0u Jo"IN OTRCO

~~I st,~~ Od ~AMOUNT SENTONITE USED (SEAL) I+5 I

RISER MATERIAL $JY U T~AMOUNT BENTONITE USED (GROUT)

MANUFACTURER
fl/I ~~~~AMOUNf CEMENT USED (GROUT)

.RISER DIAMETER AMUN AN UE 16W2. -=

DRILUING TECHNIQUE SU ~ e MUTSN SD J '. 7 ~V

AUGER/BIT SIZE AND TYPE g j4 jp5 STATIC WATER LEVEL ( >2 4 h r s a f t er d ev )

MEASURED ON ( D ac t e / l im e ) ..WARKS

OT TO SCALE: I E T
ALL MEASUREMENTS I ET

WELL PROTECTOR LOKBECPUN,

CONCRETE PAD GTH OF ~~~~~~~~~~~~DEPTH TO

31)(3/x 411 SOUD RISER ~~~~~~~~~~B O TTOM

OF CASIN G

TOTAL L ENGTH

DEPTH TO TOP OF ~~~~~~~~~~~~OF WELL (TOC

SANDIPACK ~~~~~~~~~~~~~~TO BOTTOM OF

[ ~. o CONCR ETE . LEN.. h or

GROUT SRE-
TOTAL DEPTH

BEN TONI TE LENT
OFF BORING

SA ND FIL TER PA CK . b. s

I D RI LL ER: Qoi tnn , OAKb IN SP EC TOR : Q v6l
QA / QC D IS C RE P A N CI E S : J CHECKED _ _ _ _ _ _ _ _ _ _BY: _ _ _



869 536 w
ATTACHMENT 5.1B-U4PP~f WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLiO

PROJECT NAME _________ _____ PROJECT NO. (-3OI-O-3-ooI0
WELL NO. C('LiYU g WELL LOCATION £rfran Ce to DP2V
DATE l~ncsTIME

GROUND SURFACE ELEVATION BENTONITE TYPE-3/?I'
MANUFACTURER Us___ _ __ _ __ _ __ _ __ _ _

TOP OF SCREEN ELEVATION CEMENT TY___E______

REFERENCE POINT ELEVATION ce

FILTER PACK MANUFACTURER L- U
BOREHOLE DIAMETER -Ic'

SCREEN MATERIAL MACEC IEL RERESNTAIV
MANUFACTUMCTCFILDRERERN~iV

MANUFACTURER ~~~DRILLING CONTRACTOR ep icgci mm i

SCREEN DIAMETER L2• 2 LSLOT SIZE _ ___

In ~~AMOUNT BENTONITE USED (SEAL)
RISER MATERIAL &Dfl- qoj 0 AMOUNT BENTONITE USED (GROUT)

MANUFACTURER 05 Tx
AMOUNT CEMENT USED (GROUT)

RISER DIAMETER __ __ _ __ _ __ _ __ _ __ _ __ _

DRILIG ECHOU k la.) 6nff AMOUNT SAND USED ___ __ __

AUGER/BIT SIZE AND TYPE Li 25 It STATIC WATER LEVEL (>24 Irs after dev)

REMARKS Wll r WI (Dt/m)_______ ___

(NOT TO SCAL E;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP SURFACE

CONCRETE PAD GTH OF ~~~~~~~~~~~~~DEPTH TO
____________ ~~~~~~~~~~~~~~~BOTTOM

SOLID RISER OF CASING

DEPTH TO TOP OrFIE
BENTONITE SEAL

TOTAL LENGTH
DEPTH TO TOP OF OF WELL (TOC
SAND PACK TO BOTTOM OF

END CAP)

~~ 0 CONCRETE ~~~~~~~LENGTH OF

mm ~ GROUTSCEN TOTAL DEPTH
OF BORING

BENTONITE LENGTH OF (bgs)
END CAP71f

LII] SAND FILTER PACK 5'___

DRILLER: Dan n - INSPECTOR: k(2Ifat
GA / OC ~DISCREPANCIES: _ ______ CHECKED BY:, _ __ _ _ DATE: _ _ _ _ _ _ _ _ _ _ _

J.\cdesion\Stondord Detoils\ Well insinllntinnFnrmX TC4~1k .,- flnfl/9flflA A-7,,.



_j~~0prolt-rc ~~869 537
ATTACH4MENT 5.18-uPPER- wBu MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAME __________________ PROJECT NO. t 0& ObO3Ot$Il
WELL NO. e-5y~n, IoC. WELL LOCATION £nlra-ncc -t DDV
DATE foIIq/3 TIME ic3

GROUND SURFACE ELEVATION' BENTONITE TYPE -fC11t
TOP OF SCREN ELEVATIONMANUFACTURER (~
TOP OV SCREEN ELEVATION ~ CEMENT TYPE T r

REFERENCE POINT ELEVATION __________

TYP'E FILTER PACK saro) GRADATION :~ MANUFACTURER
AILTER PACK MANUFACTURER I OIL

BOREHOLE DIAMETER VflocV
SCREEN MATERIAL -5~ '40 PVC. MACTEC FIELD REPRESENTATIVE 0c- (34k7Lcq1

MANUFACTURER cOtTS.o

SCREEN DIAMETER PJACk SLOT SIZE 0 / DRILLING CONTRACTOR -'~'' SO~c3
1½-. ~~~~ AMOUNT BENTONITE USED (SEAL)

RISER MATERIAL Zt' -C ''-AMOUNT BENTONITE USED (GROUT)
MANUFACTURER -I

RISER DIAMETER P r-kAMOUNT CEMENT USED (GROUT)

La ~~~~~ ~AMOUNT SAND UE Q~

DRILLING TECHNIQUIE & 10 '-4(My u~qUSE
AUGER/BIT SIZE AND TYPE 0-.5' ICY0 STATIC WATER LEVEL (>24 hirs otter dev)

REMAKS e~I 1~~W as4t~ME~SUEDON (Dote/Time)__________

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GON
LOCKABLE CAP GUROUND

S")( 3/x q GTH OF ~~~~~~~~~~~~~~DEPTH TO
SOLID RISER BOTTOM

DEPTH TO TOP OF P FCSN
BENTONITE SEAL

53 f&
TOTAL LENGTH

DEPTH TO TOP OF OF WELL (TOC
SWPACK TO BOTTOM OF

9.0 CONCRETELEGHO

GROUT SCREEN ~~~~~ ~~~~~~~~~~~TOTAL DEPTH
BENTONITE ~~~~~~~~~~~~~~~~~OF BORING

BENTONITE ~ ~ ~ ~ ~ ~ NDC~ ___(bgs)

SAND FILTER PACK END CA- 7 Wt

OA OC~ ~ DRILLER: _____ _______ INSPECTOR: ___________

QA / oc ~DISCREPANCIES: __ _ _ _ _ _ _ CHECKED BY: __ _ _ _ _ DATE: _ _ _ _ _ _ _ _ _ _ _



869 ~~~ )a~~~wx~~¶ma1SUBcON
Th ACTORSEE

ji. COMPANY NAMfIE p 1E

IS - 6. IhW FAcflREfrS DESIGNATION f DRILL

7. SIE ANDTYPE OF DILLIG 4~ " .1 HSA 9. HOLEL-IfATIOHNISrTEJ

AND SAMGOU M ).-:' Sid- s Iresj&
10. SURFACE ELEVATION

B. WEA~~~~~~~~~~hER 1~~~~I1. DATE STARTED I12. DATE COMPL.ETED

13. OVEHBU~'~ TICXNESS 16. DWTER ENCOUNTERFD

14.DEPH DJIIEOINTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRIWLNG COMPLETED

tS. TOTA SET fHL . OTHER WATER LEVEL ME ASUREMENTS (SPECIFYI

IS. GEOTC I~SAIE nDISTURBED UNDISTURBED 20. TOTAL NUMBER OfACORE BOXES

-~~~E~~HEMJCAL AI IOTHR SPALfY OHEROTER (SPECIFY) 122. TOTAL CORE
2-1. SAMPLES TOR CIEIA NLSS VOC METALER ES OHESPECIFY)I OHRECOVERY %

23- DSPOSIION O HOLEBACICILLEDj MONTORIN WELL OTHER ESPECIFY) Ž24. SIGNATURE OF INSPECTOR

25. CHECKED BY: ~ ~ ~ ~ ~ ~ ~ ~ ~ 26 O INSPECTOR

FIELD SCREENING GEOE~ SMEANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS BE RSULTS OR CORE BOX No. SAMPLE No. COUNTS

b d a~~~c 9 I

lit7 VIA '

s(CL~~~~~~~~~~~~~~-I

3 Vttu~~S\$0. U,\\~z~ ou'ea&ux2

,MRK .. r'8 55 PJ,,~JCT NAME & NO.
M KJUN t 

cP..,



LE. DEPTH DESCRIPTION OF MATERIALS R&ILS OR CORE BOX No. SAMPLE No. COUNTS RMR

IZI

Isc .%21 %11~,v

23~~~~~~~~~~~~~~~~~~~~~~~~~-

23 S

it1 cV~C4 r~~A-

MRK 5- PRECT NAME & NO. HOLE Wo.

t6CC. Sue~~~~~~~r~~c&\ ~~~~$ lW~H - Rev. 4194



HTW DRILLING LOG MAM,

MOJECRY~~~~~~nfl 67) r,- 61v4 j ~~~~~~~~~SHEET

pytJEJIK 
a (}g iC)N.IihU2IOF SH4EETS

ELEV. O~~ESCRIPTION OF MATERIALS CEOU R OEBxNo A~E No.ICuTS I MAX

ELEV.SE$T Lh w s

-7 ayJ CR (C$),vo

Ii
W~494§ianclm5 cibot

~~~t cave ~ ~ ~ ~ ~ ~ 1"? pay

JI l~~~~~~~~~~~~~~A9Io

32 Tho~~~vtco :5j

Ii I~C,(9

134 I C1' I~j 1

6,0~~~~~~

MRK 'NasS 55-2 POETNM c J -~e v W o ~ ~ nJb

6~~~~~A 03601/ H~~~~~~~1F - Rev. 4/94



HTW DRILLING LOG 869 541j

fl-Ev. DEPTHDECITO OF MATERIALS REUT ORC BXN.SMIN.COU~NTS REMARKS

4i I6 re ofl 5/

IS

Ss'

3(. l~I o . k OEN

MRK juNRMo 55-2 05RPROJECT NAME & NO. 4 HOLE5

Q0301- 0'-At3 HF -Rev. 4(94



869 542

HTW DRILLING LOG
PROJIC ~ ~ ~ ~ ~ ~ - INPECTOR r HE

FIELD SCREBNI GG TEtSAPENLYICAL BO

ELEV ET DESCRIPTION OF MATERIALS RESULTS OCOEBX SAMPLE No. CL
a b c d Mr

I C1Q041 A tvnt 16

16q

G9~~~~~~~~~~~4

77-

MA jN95-PROJECT NAME & NO.S R 5 p eiaSI C
& Bot-03 -O:~~~~~~~~~~~I( ~~HIF -Rev. 4



8689 543

* PROJECT NAME Vs5ci 5
VU9 tXyc~f PROJECT NO.______

GRnIIND SURFACE ELEVATIONqBENTONITE TYPE Si s t
MANUFACTURER es

TOP OF SCREEN ELEVAllON -i / A CEMENT TYPE _ n4;>0 f£ Jit

REFERENCE POINT ELEVATION . A L LMAUFCTRE
TYPE FILTER PACK 15A GRADATION MAUATRE F~3OL Q Mt
FILTER PACK MANUFACTURER PST BR~EDALE

SC'REEN MATERIAL ______________ MACTEC FIELD REPRESENTATIVE I jA cj,

MANUFACTURER 0JDRILLING CONTRACTOR W cma !mmov S

SCREEN DIAMEER SLOT SIZEAMOUNT BENTONITE USED (SEAL) So 90Wi I

RISER MATERIAL pv/c AMOUNT BENTONITE USED (GROUT) S9tAC±

MANUFACTURER pr
AMOUNT CEMENT USED (GROUT)

RISER DIAMETER -AMOUNT SAND USED ___ __ __ __ __

DRILUING TECHNIQUE O6U 4M
-AUGER/BIT SIZE AND TYPE 4.~'ic it ) STATIC WATER LEVEL (>24 hrs otter dev)

MEASURED ON (Dote/Time)

REMARKS _ _ _ _ _ _ _ _ _ _-

(NOT TO SCALE;
AUL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP ~~~SURFACE

~~ONCRETE PAD OF ~~~~~~~~~~~~~DEPTH TO

____________ SOU~~~~~~~~D RISER BOTTOM

TOTAL LENGTH

DEPTH 70 TOP OF ~~~~~~~~~~~or WELL. (ioc
SAND PACK ~~~~~~~~~~~~~TO BOTTOM OF

RISER:5EN

EE] CONCRETE SCREEN

GROUT SCREN TOTAL DEPTh4
Or BORINC

BENTONITE LENGTH Or (bgs)
END CAP I

SAND FILTER PACK ENDtc CA_

0 ~~~A/ C DRILLER: £t? LdWINSPECTOR: U- r.7z

GA/OC ~DISCREPANCIES: _______ CHECKED BY: _____ DATE: ____________

J:\desion\Stondord Detoils\Well instollolion diooroms\ATACH 5 lbB-dwo 12/23/2002 10:38am talodsto



ATTACHMIIENT 5.18 UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT ZOMPLET1Q

PRJCT NAME ~ op~~Jh SPROJECT No. &30V 03 - a0t

WELL No. CSM WELL LOCKIION D k.
DATE I1 t1L0103 TIME )o

GRoiw~n SURFACE ELEVATIO tA.BENTONITE TYPE ~& ctt ____

TOP OF SCREEN ELEVAnION N/A MANUFACTURER pr)r_____

Al /A ~CEMENT TYPE go rq-tzk4& -T4 Per _ __

REFERENCE POINT ELEVATION 
_____

TYPE FILTER PACK ~J&1j4 GRADATION MANUFACTUJRER

FILTER PACK MANUFACTURER BOREOE DIAME EMILH

SCREEN4 MATERIAL ________________ 
MACTEC FIELD REPRESENTATIVE

MANUFACTURER be ~~DRILLUNG CONTRACTOR KvclvA Iv~' ______

SCREEN DIAMETER 2JWHkC SLOT SIZE O*O Q I AON ETNT SD(EL

RISER MATERIAL. P'Jc. AMOUNT BENTONITE USED (GROUT) 2.

MANUFACTURER
AMOUNT CEMENT USED (GROUT)-

RISER DIAMETER AMONTSAD SE 2o ."k'

DRILLING TECHNIQUE doI'OW S~e4 %CflAOUTSAD SD $

'AUGER/BIT SIZE AND TYPE -4 2$-IM¶ I- STATiC WATER L EVEL (>24 hrs otter dev)

MEASURED ON (Dote/T`rne)..-.-

REMARKS -- _________________________

(NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR r UND
LOCKABLE CAP RACE

DIMENSIONS OF
CONCRETE PAD

-t . LE~~~~~~~~~~NGTH OF )PhT

__________ ~ ~ ~ ~ ~ ~ ~~~SOIDRISER i0TOfl)

____________ 
SOUD~~~~~~-3 - F3F CASING

DEPTH TO TOP Or
BENIONITE SEAL

TOTAL. LENCT7-

DEPTH 10 TOP OF -oF 
wcLL (100

SAND PACK 
TO BOTTOM C>l

35_ END CAP)

CONCRETE ~~~~~~LLN(flH Of--Lid CONCRETE ~~~~~~~~SCREEN

GROUT . SCREEN- 
TOTAL DEPTH
Dr BORING

BENTONITE ~~~~~~~LENGTH OF(bs
BENTONITE ~~~~~~~~~~END CAP bs

L u l SAND FILTER PACK _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DRILLER: Lk~5 L~tILOINSPECTOR :
GA / O CDISCN PANCI S: ___ _____ _____ CHECKED By. _ _ _ _ _ DATE: _ _ _

J:\desion\SIGondord Detoils\WeII instollotion diooroms\ATACH 5-lb8-dwo 12/23/2002 10:38C- tolodsto



________HTW DRILLING LOG8654 ONK

I. COMPANY NAME 1~~~~~~~~2. DRILLING SUCONTRACTOR SHEET5

I. CMPcz AqANY NAMED( ,~is~c IAs '54 0WI0 g5 OF .9 SHEETS

3. PROJECT 4.LCUONCl.~T,.

lxscn. &pFa--h 5 rp kSwO S. NAME OF DR I L LER6 6. MANJUFACTURERWS DESIGNATION Mi DRILL

Ckt-, I-AC Ito 
e_ __ _ __ __ __/out.)_ __ __ _ __ _

AND SAMPLING EQUIPMENT 40c~ woo

C Me t,, ~~10. SURFACE ELEVATION

[8. WEATHER

I PAOtVA/y IL'A /CIolq (') 7~~AR J2(z0Ot j2.TEOPED

113. OVERBURDEN THICKNESS 16. DEPTH GROUNDWATER ENCOUNTERED

14. DEPTH DRILLED INTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

15. TOTAL DEPTH OF HOLE I 11. OTHER WATER LEVEL MEASUREMENTS ISPECIFY)

IS. GEOTECI-NICAL SAMPLES tin DISTURBED UNDISTURBED 20. TOTAL NUMqER OF CORE OES

21. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY OTHER (SPECIFY) TE SEIY 2 TEOTALY CO

I __ 
Nip,__ _REOVR

23. DISPOSITION OF HOLE BACI(FILLED MONITORING WELL OTHER [SPECIFY) 124. SIGNATURE OF INSPECTOR e

25. CHECKED BY:_ _ _ _ _M . \IAz QJcZp _ ___ _

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKSe a b~~~~b I d C g P.

b2 n b4i 2.SP('%_ 4DLtLAcoLI4IFy

13 LI4gqf 1~

S 61C '4I-\ %lA)e ibj.%d4-b

0 Ckjf '~~ ~~o~CaJzI so (g,-' I)

MKFORM 5 PROJECT NAME & NO. -5 IC5mu I

JUN 89 -DW Sf Ptl~~~~At,67t~~h'k FS 6 3 ol C'01( ~~HF - Rev. 415



869 546'

HTW DRILLING LOG
PROJECT t'C5A(YJLrsNSKCTORSHE2a

~&,,~c-m~eif-P ffs L VAZV4UC-Z OF 9 SH*E5
REDSCREENING GEOTEO4 SAMR.E ANALrThCA.LOELEV. DEPTh DESCRIPTION OF MATERIALS RESALTS (mm) ORO3RE BOX No. SAMPLE No. COUNITS REAIKRSa b ed 

h

ID~

'3

'4dfowoieh 1ŽdUQ~ %) s[TW

4. VQZAXW~~~oo~~tJ~~qp fl~~su-11ci&1 7

2 0

2I

23 -

25 - bzvc ooytjt 7.DS

'~- f~ tVM + O CC QA J4 E S AJ4O4

Z7%

M RK ~~ 55-2 aNMAEANO. C 3o1-03-oo/I ~HF Rev.'



869 547

L ~~~HTW DRILLING LOG

ME~LD SCREENING GSOTEC4 SAMPLE AkNALY-hCAL BO
RE.DEPTH DESCRIPTON0CF MATERLALS RESULTStIWb OR CORE BOX No. SnAmPLE No~ CCTs REMARKS

a b ~~~~~~c d Ih

-?I r t-te Utzc4"6n LI'(tl(A.
21 ~frlAfl S1L)r 1 1P* 40AK66 SAAD~2.

£(~x~s/2 (S S)L(hrtflToL"/j

3(.

38

so LS'1-wl Yq'

Th ,~~~~~~~~~~~~~~~~~~t qe -

q5;

MRK 5- QJCNAME ANO.

HF- Rev. 5/94



869 5,48

HTW DRILLING LOG 74
PR__eT jHSPECTOR SHEETI

FIELO SCREE; iNG GEOTEC4 SAMPLE ANAL~hCA LOWELEY. DEPTH DESCRiPTION OF MATERIALS RESULTS ttnti OR ORE BOX ~o. SAMPLE N ifS REAKa b ~~~~~~c d th I

417 P:T- Belowr pt

MARK FO 55- PRWECT NAM E aNO. I*ENJUN as t~(ot5b$E~wkVlk Es 6 IcOi V-DoO( tjTC5 MjbW t
HF- Rev. 5/94



869 549
UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAME PS5(2 SJRPpsmed'L. F's PROJECT NO. to301o30011

WELL NO. CSiA t oMM -A12A- WELL LOCATION Dt)IZ'
DATE 1s421fDS TIME /4.o0

GROUND SURFACE ELEVATIONJ BENTONITE TYPE W6 %rJ et
MANUFACTURER __ __ _ __ _ __ ___I'_ __ _

TOP OF SCREEN ELEVATION CEMENT TYPE PDnJ-/At,4 IqpEe r
REFERENCE POINT ELEVATION __MANUACTURE_____________6~'

TYPE FILTER PACK S51AD GRADA11ON MAUAhRR P rokEC'Cc
FILTER PACK MANUFACTURER D OEOEDA~E

SCREEN MATERIAL . U (- MACTEC FIELD REPRESENTATIVE P4.dLA ZQv&7

MANUFACTURER ~~~~~~DRILLING CONTRACTORRA A4 iC'o)

SCREENDIAMETR ~ ~"C 1~ SOT SIZ t~oIAMOUNT BENTONITE USED (SEAL) IS

RISER MATERIAL Pivc. AMOUNT RENTONITE USED (GROUT)

MANUFACTURER AMOUNT CEMENT USED (GROUT)

.RISER DIAMETER 2 AMOUNT SAND USED, 2-~o Po1-vv~ d-5

DRILLING TECHNIQUE Hlo TAIAc'
AUGER/BIT SIZE AND TYPE41 7S* ('c' 'D STATIC .WATER LEVEL (>24 hrs oftet dev)

MEASURED ON (Dote/Time)
A h REMARKS 1tGLEPloc, tve~t e'E4C$~i~4O pfy%1' -to 2-1 " FT

IF (NOT TO SCALE:

ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP SURFACE

CONCRETE PAD GTH OF ~~~~~~~~~~~~DEPTH TO
SOLID RISER BOFTCSIN

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~OF WELL (OCC

SAND PACK TO BOTTOM OF

o ~~~ CONCRETE ~~~~~~LENGTH OF
SCREEN

LOF T
GROUT SRE-TOTAL DEPTH

OF BORING
D3ENTONITE LENGTH OF (bqs)

END CAP 4
SAND FILTER PACK 2-__ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

QA/ C DRILLER: DAIAVO ( 0 o INSPECTOR: ______

OA / ( ~ DISCREPANCIES; _________ CHECKED BY: _______DATE: _____________

J:\desion\Stondord Detoils\Well instollotion diooroms\ATACH 5-Ib8.dwo 11/11/2003 9:400m rolexond



8 69 55f UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)
PROJECT NAME £'5CP &vpi~d-~ PROJECT NO. .630 i-0S 00i
WELL NO. CSMLA4W- 12 B5 WELL LOCATION IThIreV

DATE 0lIhg.1oq- TIME i0

GROUND SURFACE ELEVATION N BENTONITE TYPE ~'ei~

TOP OF SCREEN ELEVATION N/is MANUFACTURER 1S

REFERENCE POINT ELEVATION ?asiieAOMA - 'jq 4fl W~f eMETtE tt AJ•lc7/
TYPE FILTER PACK •ShJ13 GRADATION MANUFACTURER GEY~i6?t

FILTER PACK MANUFACTURER D)STBOELEDATR

SCREEN MATERIAL VORHOE DAMTE 6-ioO'
SCRENU MACT ERIL _ _ _ _ _ _ _ _ _ _ _ _ _ _ MACTEC FIELD REPRESENTATIVE I A 9~

MANUFACTURER tST .~~~RILLNG ONTRCT-

SCREEN DIAMETER 2-n 1SLOT SIZE Q 0 DRLIGCNRCO <1~v~5tnrsw
AMOUNT BENTONITE USED (SEAL) SO L6

RISER MATERIAL 9________________ AMOUNT BENTONITE USED (GROUT)-:29IL

MANUFACTURER D1

RISER DIAMETER ~~~~~AMOUNT CEMENT USED (GROUT)

AMOUNT SAND USED q &
DRILLING TECHNIQUE iddlcifi %w1 trt~I

AUGER/BIT SIZE AND TYPE t.rUASTATIC WATER LEVEL (>24 hrs otter dev)

REMARKS ~~~~~~~~~MEASURED ON (Dote/Time) ..

(NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR LOKBECPGUN

SOLID RISER

DEPTH TO TOP Or 'K40.0 Er OF C S N
BEN TON ITE SEAL

TOTAL LENGTH
DEPTH TO TOP OF OF WELL (TOC
SAND PACK w TO BOTTOM OF

_ _ _ _ _ _ _ _ _ _ _ _ ~~~~~~~~~~~~~E ND CA P )

EE~ CON CRE TE L EN GTH OF 5
.... SCREEN

GROUT f g Q Cr~~~~~~.. TOTAL DEPTH

BEN TON ITEOFBRN
LENGTH OF (bgs)

END CAP ~~~END, CAP21] SAND FILTER PACK n -S

DRILLER: O~ 1 s Li'Lkz- INSPECTOR: )4.- ~vp z~c' -Z

GA / QC ~DISCREPANCIES: __ _ __ _ __ _ CHECKED BY: _ _ _ _ _ DATE: _ _ _ _ _ _ _ _ _ _ _

desian,\Stondord Deioils\Well instoicioton dicorcms\ATACH S-IbS~dwo 1/1l/2-003 Q:4Oom rolexand



869 551
UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAME DZcIlz :YfO&.a.JL a r-c s PROJECT NO. 6 $OI -t 8-cot01
I*ELL NO. CSMMO-J - IL C- WELL LOCATION D&
DATE og1-lg-zfp TIME _ _ _ _ _ _ _ _

GROUND SURFACE ELEVATION BENTONITE TYPE ?CNAS

TOP OF SCREEN ELEVATION AJ A MANUFACTURER I0, '1

REFERENCE POINT ELEVATiON CEMENT TYPE R9AiŽOXW Sliarr

TYPE FILTER PACK A,[) GRADATION MNFC1RRkAL(t't-
FILTER PACK MANUFACTURER D-S I-

BOREHOLE DIAMETER 'bVtd

SCREEN MATERIAL _________________ MACTEC FIELD REPRESENTATIVE N.
MANUFACTURER Dsp.T

DRILLING CONTRACTORto'.S Mt*
SCREEN DIAMETER - SLOT SIZE..JR

AMOUNT BENTONITE USED (SEAL)

RISER MATERIAL PVJc AMOUNT R3ENTONITE USED (GROUT)
MANUFACTURER b:5

.- RISER DIAMETER /Each ~AMOUNT CEMENT USED (GROUT)

AMOUNT SAND USED 2 tL
DRILLING TECHNIQUE S1E ~IA !c~z

AUGER/BIT SIZE AND TYPE q s 4I l STATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Date/Time)
, ,REMARKS

l (NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR
LOCKABLE CAP GON

DEPTH TO

SLDRSR BOTTOM

DEPTH TO TOP OFOFCSN

TOTAL LENGTH
DEPTH TO TOP OF OF WELL (TOC
SAND PACK TO BOTTOM OF

_______ ~~~~~~~~~~~~~~~~END CAP)

?0 CONCRETELEGHO

GROUT SCREEN- ~~~~~~~~~~~~~~TOTAL DEPTH
BENTONITE ~ ~ ~ ~ ... OF BORING

BENTONITE LENGTH OF ~~~~~~~~~~~~~~~~~(bgs)
W 2 ~SAND FILTER PACK END AP------ 4

IDRILLER: thus. 1~k Idi INSPECTOR: N QArSjVCZ
GA / OC~ DISCREPANCIES: _______ CHECKED BY: _____ DATE: ____________

3: \desran\Standord Detofls\Weft instollction diaarams\.ATACH 5-¶ba.dwo H1/11/2003, 9:40am rolexond



86 9 552 ~ ~~~~ ~~~~~~~~~I C-' '1CdI7.

•S'I~~t 3;~j~~r~s.±t 9. HL LOCATION (CYSTATE)

j~ V~T&,n M 10. SURFACE ELEVATION

8.WEATBHERpv

1I3. OVERB3URDEN THICKNESS ..m 16. DEPTH GRO ~ATER ENCOUNTERED

MOR.6ThA$4 -1,o ±i1.frOm
14. EPT DRILEDINT ROC 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

15S. TOTAL DEPTH OF HOLE JIB. OTHER WATER LEVEL MEASUREMENTS (PCIFY)

19. GEOTECH-NICAL SAMPLES (1) DISTURBED UNDISTURBED 20. TOTAL NUMBER OF CORE BOXES

-3 1
2.SAMPLES FOR CHEMICAL ANALYSIS VOC ) METALS OTHER (SPECIYfOTESPiFY) OTHER (SPECIFY) 2IO~.CR

~23. DISPOSITION OF HOLE BACKFILE MNTRGWEL OTHER (SP.ECIFY) 124. SIGNATURE OFRCVR0

25. CHECKED BY: J26. NAME OF INSPCO

ELEV DEPH' DECIT FMTRASFIELD SCREENING GEOTECH SAMPLE ANALYTICAL. BLOW
ELEV. DEPT DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS

a ~~~~~~~~~C d eh

Co N jcKlt("

0 f" ~~~~~~~~~~, ~4, ¶S,10

'1 ~~~~~s~t)jC4&j

(C-L-) Lmre5 &Fc&VIL66 9nf osc-

5 rift,

MVRK £lR%# POJET AM & noo~ A
FORM PROEC NAE O.1-5 HOLE o..

HIF - Rev. 419.



869 553
HTW DRILLING LOGCs

PROJECT INPCTOR SHEET 2
So F M. VA-v~4c OF 5 SHEETS

FlELD)SCREENING GEOTECH SAMPLE ANALYTICAl BL OELEV I DEPTH DESCRIPTION OF MATERIALS RESULtTS OR CORE BOX No SAMPLE N.. COUNTS REMARKS
IIb Ic d af g h

Iq-

Is

ii~~~~~~~~~~~~~r

17

rLq

73.

RrbF4C AIATPLef> S, COAR j

~~.L~~~h CiA 1 LCL~c,~CO

HF -Rev. 4194



869 :554
HOUE No.HTW DRILLING LOG "to 2

PROJECT ISEORSH~f~

Law fi\ t~~~~~~~~~~z-t. SH~~~~~~~flS~O
DEP DESCRIPTION OF M~~~~~~~~~~~~~FILD CRENNGGEOTECH SAMPEAALTCA BLOWELV ETH DSRPINOMARIALS ESTS OR CORE BOX t.SAMPE o COUNTS I REMARKXSS b cd e J g

V~~STiFF 0~tI-4Q~s a

F i nA¶ q

C.4rFr1 Dknjt 2-,~ ik

I Mol s

F))4g SWb~D (A~ois4)

39

3 .. ~~~~~~~~~~~~~~~~ ~8o NIvUa -It W%

5o (3A-1-45) ss

q3

MRKJ' 3
HOLEROSCNAN...oo

HF - lev- 4194



H WDRILLING LOG 8955
PROJECT SPrOCS'w

OF S SHEETS

I FIELD SCREENING ~~~~~~~~~GEOTECH SAMPLE ANALTCA BLOW
ILV DEPTH DESCRIPTION OF MATERIALS RSLS OR CORE BOX No. SAMPLEN. COUNTSJ REMARKS
a b C dh gI

a~~v. vu ~~~~E~*iflQ~~~~fl ~~ 27

g SE

'V5bt0(

5, W~~4Ae 0

SAoS S3 GJC .

S10 "I) MiUylawL0CSjSLzAh~
oonkej,,, 5OatDeC. 14 Co'a6L£A4A s)S>Ot74 ~

3I Wee(, n., r. q PS 4.D i-S+MUJ- X1f
U); PA t ~ ~ I~D3OOEI F-Rev 419



869 ~556

HTW DRILLING LOG HL o

PROJEaCTPCTRCJVMJ.J

r_5 U~iL SREIG ETCHSML ANALYTICAL BLOWW

LE. DPT D ESCRIPTION OF MATERIALS REUTS OCOEOXN.SAMPLE No. CUT EAX
TITj C de f g

'H I~~~~I
5j2~RoMR rT N NO

121~~~~~~~~~~~~~~~~~~~~~~~~H e_49



869 557

MONITORING WELL INISTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)
PROJECT NAME QscQ PROJECT NO. C,,301 * 03 -00 I I

WELLNO CSM $21-WELL LOCATION MO)X 13Aw~ 01Rci t Wti4oI
DATE l11II,10p3 START TIME _ _ _ _ _ _ _ _ _ _ _ _ _ _

GROUND SURFACE ELEVATION______BENTONITE TYPE Sr"(It
MANUFACTURER- ____________

REFERENCE POINT ELEVATION _ __ CEMENT TYPE Tj4 pe T1/l
MANUFACTUJRER ocir'~o y

MACTEC FIELD REPRESENTATIVE BOREHOLE DIAMETER ________________

TYPF'TERPACK~uGRADATION:f DRILLING CONTRACTOR IYJSCty
FILTER PACK MANUFACTURER (?ST AMOUNT BENTONrTE USED (SEAL)

AMOUNT BENTONITE USED (GROUT)
SCREEN MATERIAL .22..no .UPPER WB"
MANUFACTURER 5Pli-. iLOWER WBU 13

TUBING DIAMETER- OD7 SA PROLUTE W B U _ _ _ _ _ _ _ _ _ _ _ _ _

DRILLING TECHNIQUE Ht iW to JI ef l at AMOUNT CEMENT USED (GRO UT)

A U GER /B IT SIZE A ND T Y P E _ _ _ _ AMONTANDUSE

REMAKSQY ~ f ~f ~ bOS~U~ACMC S~~TATIC WATER LEVEL (>24 hrs after dev)
R E MARS(Inb 1n-U-b[IT '~EASURED ON (DaterTime)



869 558

MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)
IWELL NO. Sf(l Z-l:

GROUND
/- NUMSERED WELLHA Af~SURFACE

DEPTH TO TOP~~~~~~~OFWEJ (OGT
OF BENTONITE ~ ~ ~ ~ ~ BTTM F N

BENTONTTE DEPTH TO TOP

m SAND FILTERr PACKPAC

INTERVAL,'TTLDPHO

_______ B~~~ORING (H s

DRILLERO TOPs IOPCO F lvEU.azq T

Q A ) O C D I S C R E P A ON C I E S _ _ _ _ _ _ _ _ _ _ _ C H C E D B O F__ _ _ E DA .f



86 9 5 59

HTW DRILLING LOG SP -i i
I1. COMPANY NAME HLIGSCOTAORSHEET IF

* 3. PROJECT 4 O~TO CTSAE
'DScE Supp&tenenML FS ______ ____ _____d___ __VA

5. NAME OF DRILLER .MNFCUES SIATO DRL

7. SIZE AND TYPES OF DRILLING 4 26 inJ JD .. 9. HOLE LOCATION ISITEI
aAND SAMPLING EQUIPMENT zP v vlte V ? 't -w o

ftvwso iN scfta-t ShS~t.
8. WEATHER 1t 1 EST ATED 11 2. DATE COMPLETED

$k4i A.)9 ~ft7/da I T I Jos
II3. OVERBURDEN THICKNESS 16. DEPTH GROUNDWATER ENCOUNTERED

voull -t*npv.J -SrT SOS ±-15 r
14. DEPTH DR4ILLED INTO ROCK~ 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

15. TOTAL DEPTH OF HOLE 18. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

19. GEOTECHNICAL SAMPLE S IA DISTURBED UNDISTURBED 120. TOTAL NUMBER OF CORE BOXES

SAMPLES ~ ~ ~ ~~V~NoaaC
21. APE FOR CHEMICAL ANALYSIS VOC METALS OTHER (SEIYSPECIFY) PEIF OTHER (SPECIFY) 22. TOTAL CORE

RECOVERY %No~~~~~~~I KJA
23. DISPOSITION OF HOLE BACICFILLED MONITORING WELL OTHER (SPECIFY) 24. SIGNATURE OF INSPECTOR

25. CHECKED BY: 26. NAME OF INSPECTOR
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M I 'c uet, A. z q iC 1z

FIELD SCREENING GEOTECH SAMPLE ANALY-TICAL BLOW
ELEV. DET DESCRIPTION OF MATERIALS RESULTS OR COR O SAMPLE No. COUNTS REMARKS

* b~H C o J g t i d e I 9 I i

1 ~ft z 0 6 1 0

5&nb ( 4O * v- (AN Dil

S S a~ b C 4A 9i C rL r( M N )DbW f l

MK FO RM 5 PR OJECT N AM E & NO. HL C N o.~ H V R v . 4 9MRK JUN O S P- r s 41 1 - c o l
Dsm i;,,,tj(6AA~~~~u~t r5 6 so I -o!) CSMP lljev. 4194~~~~~



869 5CO
HOLE No.

HTW DRILLING LOG I mP

PROJECT 
ISEORSHEET 

2

tsca& 5ii Vm*4. - -u~et'FcSEE-
FIELD SCREENING 1GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. IDEPTH OESCRIPTON OFMTRASRESULTS ON CORE BOX No. SAMPLE No. COUNTS REMARICS

a b C d j e f [

it

Ii~ ~ ~ ~ ~ ~ ~ ~~~~~~~O~

1LW((cA CIADJ cS,

q"T(M 6I1 ,' f$

6v5 0-

S/~~~ tbntO~~~~~t~~htLNU~'axtcPc.e

CIA-t (CL)~~~~~~~~~~(

t V j r n .G t 6e~ni ~c

qrlfl~e(E , iot.Q/ clvrtrI,6e ac 1

I 'Fi~6 SALDL(S C tW4 -- w &

MRK FJON~s-9 55-2 PROJECT AME & NO.HOLE 
S^4P.-;, Y0

ic 0,5 I9if C - Re v. t 9



86 9 561

LE. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE NO. COUNT REAK

PCAj! 1 Cdt lHc bDae. atS2. lBovr r.*)C

qm1 ftc, a~e~rti t,o~~'.~& Javcco

. I~~~~~~~~~~~~70
DAk-5~ drzs.

* it~~SC 1
3)

40 i~~Uo~,If&g6 ('~5'1 pq 4j

42.

I ~~~~~61i-IOBB/) o.5-L
S&5V±toVi atA$45cmwaise-cf ____

MRO 5ORM PROJECT NAME & NO. HOLE NW. )
JU a5 ~ r FS 4 ?,bI-o-5 -ot 5 4 2

HF - Rev. 4194



869 562
IHOLENo

HTW DRILLING LOG CYloa

PROJECT INPECTOR TSHEET C~ a
p~~~c,± ~ ~ F ti#. VIAt4 lie5 Z. O0F S9 SHEETS

I ~~~~~~~~~FIELD SCREENING IGEOTECH SAMPLE 'ANALYTICAL BLOWw
ELEV. DEPTH DESCRIPTION OF MATFRIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REAK

- I

:1~~~~~~~~~~~~~~~f5
'lb - le

tob7 ,Jj ti I Cq.it

~~t tm-cM co-trc~ __106I7i&

-4~cai~lr-kcoA~~

-iRJC NM O.HL .

MRK 55- 2 DSCZ suppwn'67,,~bu- PS cs (0 VI
~~n~~~s6 r~~~~~~s ~~~~ ~~~&~~~atHA-Re. 19



HOLE No.

HTW DRILLING LOG cr z

a PROJECT ISEORSHEET 153 A4 4 AttyuIL S P _ s OF 6 SH4EETS

FIED SRENIN GOTEH AMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RSTS OCREBXNo. SAMPLE No. COUNTS I REMARKS

a b c I e I

4E,~3q-te=TzaCAJATC-b AT

I~~~45- Cfij,~
-d A YZL-'AJJ:A

j-sisaw c

MRME&O 

O2 o
* 1~~~1, F~R~ 5

A~~~~~~~~~~~~~~~~~~~~~~~H e.49



869 564

ATTACHMENT 5g b *4 t.INSTALLA1iON DIAG-RAM (FLUSH MOUNT COMPLETION)

PROJECT NAME p5C't CAM ~~~PROJECT NO. 4-30- -03 01

WELL NO. cs p- 5WELL LOCAiO DŽV F~to wf 4

DATE _ _ _ _ _ _ _ _ _ _ _ _ TIME _ _ _ _ _ _ _ _ _

GRoImnO SURFACE ELEVATION !~~BENToNITE TYPE 31 Pe1/rb!
MANUFACTURER S

TOP OF SCREEN ELEVATION CEMENT TYPE Pae/Aka /~c-Fi

REFERENCE POINT ELEVATION MANUFACTURER cke &tiuA

TYPE FILTER PACK lW 0 GRADATION I

FiLTER PACK MANUFACTURER. 
IRc,:c

BOREHOLE DIAM~t

SCREEN MATERIAL 5 c MACTEC FIELD REPRESENTATIVEH.dzca

MANUFACTURER ])Sr ~DRILLING CONTRACTOR R~~$al-d S;`m MoAs

SCREEN DIAMETERa -Wcl SLOT SIZE AMUTON.0rUE SA) A /~134-

AMOUNT BENTONITE USED (SEALT) 9A4

RISER MATERIAL V - SC kAON TNWUE GOT

MANUFACTURER A& ~~~~AMOUNT CEMENT USED (GROUT)

RISER DIAMETER ~~~~~~AMOUNT SAND USED ' t

DRILLING TECHNIDUE 1214.viW 6o- v&?

*'AUGER/BIT SIZE AND TYPE 14 215 I D STATIC WATER LEVEL (>24 hrs after day)

MEASURED ON (Date/Time)

REM ARKS __ _ _ _ _ _ _ _ _ -- -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

LOCKABLE CAP SURFACE

DIMENSIONS OF

CONCRETE PAD LGhOFDEPTH To
,~~~~~~~~~~~~~~GHO 

BOTTOM0

____________ 
SOUL) ~~~~~~~~RISER OF CASINIG

DEPTH TO TOP OF
BENTONITEL SEAL

2L9.0I
TOTAL LENGTH

DEPTH 10 TOP OF 
Tor BOTTO (OF

SAND PACK 
TOD BOTTMPO

313 - 0 
EDCP

EfiI CONCRETE SCRENC1 F

GROUT SCREENTOADEH

BENTONITE ~~~~~~~~~~LENGTH OF OFBORIN

END CA ~ ~ ~ EN AP(bs

LZŽI SAND FILTER PACK _____"

I DR LLE : _ ___ ___ ___ ___ ___ INSPECTOR; __ __ __ __ __ __

G A O c ISL EP NCI S _ __ ___ ___ __ CHECKED By. __ __ __ _ DATE: _ _ _ _ _ _ _ _ _ _ _ _

Jt\desian\Skondcrd DetoiIs\W~ instoIlQtion dkooroms\ATACH 5-lbB.dwa 12/23/2002 10:38am tolodsto



869 565
HTW DRILLING LOGLHOEN

1. COMPANY NAME 2. DRILLING SUCONTRACTOR ISHEET

flAc~lt .- coir -rq&a c~&sui) I *? Qjl Si,-V4.i005o OF I SHEETS

3. PROJECT 4. LOCATION ICITY. STATE)

S. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION lWDRILL

7. SIZE AND EYPES OF DRILLING Al. 215 -I4c lbi-Wft-tc
AND SAMPLING EQUIPMENT 9 OELCTO ~T

2 - $JCk DO SPlfit SP&$#` S~APIWCf ouGI Altg-4 - teo4o; ) iitl
2cr (~--10. SURFACE ELEVATION

B. WEATHER 1I, .?AIE STATED 12. DATE COMPLETED

Clouijd4 i CIA tIj rO It2In t
13. OVERBURDEN THICKNESS 16- DEPTH GROUNDWATER ENCOUNTERED

)AoC.$n A.30 £4.or F It,
14. DEPTH DRILLED INTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

Qjf~ . 3 3 .oo Fr Ilfiabao 081q

15. TOTAL _EPH OF HOLE Is rT- ; ____________ 18. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

19. GEOTECHNICAL SAMPLES (N) DISTURBED UNDISTURBED 20. TOTAL NUMBER OF CORE BOXES

2z Zv - I
221. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER ISPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 122. TOTAL CORE

23. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 124. SIGNATURE OF INSPECTOR

25. CHECKED BY: 26. NAME OF INSPECTOR

____ _ _____ ______ _____tASM i61 ~L A VA zo ~ -

ELEV. DEPTH DESCRIPTION OF MATERIALSELD SRESULTS EORECORHO o SAMPLE A N o.1A CLOUNS REAK
EL DEPTH ESCRIPTION O MATERIALFIESLD S SCEEIN GEOTEC SAPL ANALNTICALMBLOW

ab C II V

MRK JUN089 NAM5 C.-ce HOLE N.. CSW)

HIF - Rev. 4194



869 5SES

rIAI-MET 5.118 UMBER WBU MGOITRII4G ~L IINSTALLATION DIAG2RAM (FLUSH MOUNT COMPLETION)

PROJECT NAUE tSC~~~Z cSF-1 PROJECT NO. ~V-3Cf

AWELL NO- CSPI pZ- -2C WELL LOCATION 4irctze C-¾

DATE tjV~ 1 TIME ______

CRCIIINT1 SURFACE ELEVATIONI~ BENTNT TYPE ¾9
MANFATRER

TOP OF SCREEN ELEVATION CEEN YP -.41AqJ Yr4~r x/-

REFERENCE POINT ELEVATION MANUFACTURER -O/O/t' tkfltAJ

TYPE FILTER PACK _AU 0 GRADATION

FILTER PACK MANUFACTURERi 0!r
BOREHOL.E DIAMILIER

SC.REEN______MATERIAL______ 
MACTEC FIELD REPRESENTATIVE V

SCRENUMACTERIA i
MANUFACTURER ~~~~~~~DRILUING CONTRACTOR AcA/W S a, 0

SCREEN DIAMETER __ _ _SLOT SIZE C_____I

AMOUNT BENTONITE USED (SEAL) ?1114 S449&14-Iv3X~4 ,Ek

RISER MATERIAL ~ ~- oAMOUNT BENTONIlt USED (GROUT)

MANUFACTURER t5

-vv,~~~ ID ~AMOUNT CEMENT USED (GROUfl

RISER DIAMETER 
AMOUNT SAND USED 3o po t

DRILLING TECHNIQUE IIp 5&'

AUGER/BIT SIZE AND TYPE IC's mD0i..,& STATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Dote/Time)

REMARKS -

(NOT TO SCALE:
ALL MEASUREMENTS IN FEET

WELL PROTECTOR GROUND

LOCKABLE CAP FSURFACE
DIMENSIONS OF
CONCRETE PADGlOFET 

0
LENG~~~h Of DEPBThTO

___________ 
SOLID ~~~~~~~RISER BlOM

DEPTH TO TOP OF IrOqA,§
BENTONITE SEAL

45 ID
TOTAL LENGTH

DEPTH 10 TOP OF 
OFWLL-o

SAND PACK 
TO BOTTOM OF

Lfl .0 
ENQCAP)

CONCRETE LLSCROE_ - -W

GROUT . SRE .- v: 
TOTAL DEPTH
OF SORINC

- BENTONITE LNTOF(bgs)-

LL SAND FILTER PACK

DRILLER: V1xci1WtA %~nD INSPECTOR:

GA/ c DCRACE: _______ CHCEBY _____DATE: ____________

.1 deionSIfldfdDetiI\WCI nstlllio docrmsATAH -lb~dO 1/2/202 10:38am tolodsto



869 567
HTW DRILLING LOG ILtni2

2. COMPANY NAME ,,2. DRILLING SBONTRACTOR STTE SHEET,

3. PROJECT V 4. LOCATION ICTTY SAE. S. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION flDRILL

7. SIZE AND TYPES OF DRILLING q, j5 'I~h /I) 4v. - 9. HOLE LOCATION (SITE)
AND SAMPLING EQUIPMENT

2 rr L4.x * 1~~~~0. SURFACE ELEVATIN)

Z PaDV6oo* r6D ke
S.WEATHER 1 1. DATE STARTED 12. DAT COMP LE

ISO )Ait c&I CDi liqc ¾ V i o
23. OVERBURDEN THICKNESS Yf.) 16. DEPTH GROUNDWATER ENCOUNTERED

JD i--&asqor I to, 0 ~r
14. DEPTH DRILLED INTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER ~ 3 N COPEED

-pi /A. '25. [Ti9 -[ t11/8103 a~~~

15. TOTAL DEPTH OF HOLE 18S. OTHER WATER LEVEL MEASUREMENTS ISPECIFY)

19. GEOTECHNICAL SAMPL ES IO) SUBDUNDISTURBED 20. TOTAL NUMBER OF CORE BOXES

2 1 SAPLE FR CEMIALANALYSIS
3
I VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 22.TOTAL CORE

I I I ~~~~~~~~~~~~~~~~~~~RECOVERY %

_ _ _ _ _ _ _ _ _ _ _ _ _~~~I I_ _ N /A,
23. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OHR(SPECIFY) j24. SIGNATURE OF INSPECT

?i ~otriks~ A 7-:>

25. CHECKED BY: 26. NAME OF INSPECTOR

___ ___ .. Ž±~~~~~~~~~~M4VJ6L. A, VAZ.PCC ___

ELEV. DEPTH DESCRIPTION OF MATERIALS FIESLDTSCENG OR SAMPLEO ANALYTICALE No. SAMPLE REMARKS

#AtIC> 5Pf. I to~J41 (~QIt

5 1 H

(t~ ~ ~~m,(1p 'x'55,,q ~b;7

M KFORM PROJECT NAME & NO * D I HOLE No.

Osczrz. sapfic".feF- ~~ & 0 3HF -Rev. 4194



869 568

HTW DRILLING LOG HOL Nstf-.

PROJECT INPC RSHEET

DC&L cStfl NlA4~.Oft SHEETSj a
FIELD SCREENING GEOTECH SAMPLE ANALYTICAL SLO0W W

ELEV. DEPTH DESCRIPTIO OFMT ASRESULTS OR COR BOX No. SAMPLE No. COjUNTS REMARKS

a b C d e

(r~o~fl 02i ot p )Ojt

itl0

I~~~~~~~~~~~~~I

)fj pQ~~~~~~itqvhc

2,L- 01 18)~~~~~l4,0
teET 26-~ SPW4

(rA,*P ~ ~ ~ ~ ~ -

'n6) ~~~~~~ 0.1 - - II~~zervez~

~~~~~~~~~Y ~ ~ ~ ~ 3',
zc-

cJ

13~~~~ROETNM N-HL o

~~S~JCO 5cA Cwe ',I&e-alo-eHF-Re.49



869 5-69

HTW DRILLING LOG ESMNo. 2

PROJECT NSECOSHE

FIELD ~SCREElNIN GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR COR BOX No. SAMPLE No. COUNTS I REMARKS

A b Cd efg f
LB Ol 4t ql'~tJl%4 qg4&..%t -7 e

0-II~~~~~~~~~~~~~I

52'

5A~~b tx~4% 0m4L I 01 5cIh I

'44

MRK FORM 55-2 PJRC NAME&N HOLE NO.

JUN 89 I Qs..5. 4rrspi!3i-3--t
F~~i. 7-t6,o4301 03 - DC' It HF - Rev. 4194



869 570
HOLE No.

HTW DRILLING LOG ~cmp -27c

PROJECT INPECTORSET

1)fa c~SO- M. V/A zcVve-z 0F ~4 SHEETS a
FIELD S!CREEN*JG GEOTECH SAMPLE ANALYTICAL BLOW '

EREV. DEPTH DESCRIPTION OF MATERIALS RESULTS OG CORUEBOX No. SAMPLE No. COUNTS REMARIXS

I k

whz (t.S C '-s \ ) Bit rjIC 100(C:xlA

Ptflt.Lj Gdla 6 isz~s
(se-NS) D~~~~~~~n~~j'- I '4

50!

M ORM 55-2 PROJECT NAME & NO. HOEo

bscm suct~4 - Ps I ,mzZ(
HF - Rev. 4194



8 69 5 71
UPPER WBU MeOfeif6~R#-WEtL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAME 0:5*c9 PROJECT NO. C301 0)3.00 11

WELL NO. _______PI ____3 WELL LOCATION L) tnQ P(vxon ,

DATE 11/1.0(3 TIME______

GROUND SURFACE ELEVATION BENTONITE TYPE V9' TS L pe
MANUFACTURER h f(A

TOP OF SCREEN ELEVATION CEMENT TYPE frhA 7~gi

REFERENCE POINT ELEVATION MANUFACTURER pmd___

TYPE FILTER PACK - N GRADAnlONMAUCIRR PVJ CPA
FILTER PACK MANUFACTURER N SC o(

I ~~~~~~BOREHOLE DIAMETER _______________

SCREEN MATERIAL fI~ahA. 1-a bk MACTEC FIELD REPRESENTATIVE ~~~~ CLM'

MANUFACTURER S,.c ~ ~~DRILLING CONTRACTOR f'" 4- r Th Lkfl

SCREEN DIAMETER ____ SLOT SIZE -~oft MUTBNON SD(EL

RISER MATERIAL pvc4 A AMOUNT BENTONITE USED (GROUT)

MANUFACTURER NS
AMOUNT CEMENT USED (GROUT)

-RISER IAMETE AMOUNT SAND USED ______________

DRILUING TECHNIQUE n
AUGER/BIT SIZE AND TYPE LIVAA 9 sSTAnIC WATER LEVEL (>24 hrs after dev)

EMARKS - ~ ~~~~~~~MEASURED ON (Date/Time)

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP SURFACE

CONCRETE PAD GTH OF ~~~~~~~~~~~~DEPTH TO

SOLID RISER BOTTCSIN

DEPTH TO TOP OF %O ASIN
BENTONITE SEAL

TOTAL LENGTH

DEPTH TO TOP OF OF WELL (TOC
SAND PACK TO BOTTOM OF

.... ~~~~~~END CAP)

CONCRETE ~~~~~~~~LENGTH OF
CONCRETE .... . .. ~~~SCREEN

GROUT SCENTOTAL DEPTH

OF BORING
BENTONITE LENGTH OF (bgs)

END CAP20
SAND FILTER PACK _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DRILLER: 'l N a- INSPECTOR: 4
QA /OC DISCREPANCIES: CHECKED BY: _ _ DA : _ _ _ _ _



869 572 -

HTW DRILLING LOG Wt~ t -3
1. COMPANY NAME 12. DRIU.ING SUBCONTRACTOR SHEETI

K~~~Th~~~ki•- & 4"M 0$ L~~~~~~~T O SHEETS
3

3 PROJECT rr ~~~~~~~~~~~~4. LOCAkTION(crrY. STAfE)

5.NAME OF DP(I.LERACTU.ERS DESIGNATION npF DRILL

17. SIZE AND TYPES OF DILLING 4tr" I4~. ii (S. HOLE LOCATION (S11E1

ANDSAMPLIGEOUIPMEN 2' S 7oQ-'o r-AV 4 it. j-* Iv?) NW-*v
10. SURFACE ELEVATIONI

[S. WEATHER 1~~~~~~~~~~~~~1. DATE STARTED 112. DAE9OP

¶3. OVERBURDEN THIC ES16. LUFTH GRiNDWATER ENCOUNTERED

14. DEPTH DRILLED INTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

15. TOTAL DEPTH OF HOLE I B.- --. OTHER WATER LVLMAUEET SEIY

is ETCIHNICAL SAMPLES (I) I DISTURBED I UNDISTURE 2.TAL NUMBER OF CORE BOXES

21. SAMPLES FOET CHEMICAL ANAYIr VOC METL OHRIPCY)OTHER (SPECIFY) OTHER (SPECIFY) 122. TOTAL COPE

123. j ~~~~~~~~~~~~~~~~~~~~~~~~~RECOVERY

2.DISPOSITION OF HOLE SACKFILLED MONITORING WELL OTHER (SPECIY 24. SIGNATURE OF INSPECTOR

~25. CHECKED B-Y: 12. NAME OF INPCTOR

___ ___ ______________~~~~~~ E ANALYTICAL BLO

ELEV. DEPTH DESCRIPTION OF MATERIALS WSLS OCREBXN.SAMPLE No. COUNTS REMARKS

a b -,CI g h

I C~~~~oI6

CLAY & ' FemLcL 0 (eczvt'e

F ] PROJECTvNAME I NO'k HOLE N K
}L 2 % LKC

II~~~~~~~~~~~~~~~~~~~~~~~~H e-49



869 573

HTW DRILLING LOG CyP2, 3

PROJECT 
INSPECTOR 

SHEET 3

I ____________________________ 
O~~1F 3_P, SIIEETS_3

ELEV. DEPTH 
~ ~~~~~~~FIELD SCREENING GEOTECH SAMPLE ANALYTCAL BLOW

ELV DET DESCRIPTION OF MATERIALS 
RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS

I) Ctf~M5 Ci-

C 
5~~~~~~~~~~~~~~~~~~~-7

-~~~ ve~~~v f~
~~ 6tflC 

&j~ I5nct

IL ~ 
(ecSep

* ~~~ 
K 2%/

(7/' 5,) ueQAC)I

jt~rfljOa4 i 5'~ \1rArtueii~a %
T mt4~~~~~~~~~~~~I

-j-t~ ~ qod90

0 MRK O' 0 S 5-2 PROJECT NAME & NO-HLNo

HOLENo. HF -Rev. 4194



889 574 UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAME b-ScX PROJECT NO. 4761-01-vuls

WELL NO. (XY', jHZ WELL LOCATION fludo - JPj P+$ 27 fmje/j 27I)

DATE _________ _ TIME 10 0

GROUND SURFACE ELEVATIONI BENTONITE TYPE VP"fHZ ftT
MANUFACTURER h£*

TOP OF SCREEN ELEVATION CEMENT TYPE - IN -ilkXL7

REFERENCE POINT ELEVATION MANUFACTURER_____

TYPE AILTER PACK=~ GRADATIONMAUATRR W N'. p,.tj

FILTER PACK MANUFACTURER BOEOEDAEE f

SCREEN MATERIAL (rlr ~ ~ ~MACTEC FIELD REPRESENTATIVE I4t~~

MANUFACTURER ~~~~DRILLING CONTRACTOR 5"'"

SCREEN DIAMETER 2~I SLOT SIZE 0 "

AMOUNT BENTONITE USED (SEAL) I- £s AIae

RISER MATERIAL S~cLertu\V 90 p v c . A M OU NT BENTONI TE USED (GR OU T)

MANUFACTURER 1\ •

A MOU N T C EMEN T USED (GROU T)

-R ISER DI AM ETER 7 1
A M O U N T S A ND U S E D _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DRILLING TECHNIQUE jh i~~y
AUGER/BIT SIZE AND TYPE 4- -Ll" 10)i STATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Date/Time
REMARKS

(NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

WELL PRO TECTOR GROUND
LOCKABLE CAP SURFACE

5X3 GTH OF ~~~~~~~~~~~~~~~~DEPTH TO
SOLID RISER BOFTCAOM

DEPTH TO TOP OFL .
BENTONITSEAL TTLLNT

DEPTH TO TOP OF OF WELL (TOC
SAND CK ~~~~~~~~~~~~~~TO BOTTOM Or

END CAP)

0 21 CONCRETE LENGTH OFSCREEN

GROUT SRE ;; TOTAL DEPTH
OF BORING

BENTONITE LNTOF(bgs)

SAND FILTER PACK r~.._

QA QC DRIRLERLLER: INSPECTOR:______ NSE T R: __________________________________________________

QA / QC ~DISCREPANCIES: _______ CHECKED BY: _____ DATE: ____________

J: \desion\Stondcrd Detcils\WelI installation dtccrcrns\ATACH 5-1 b8.dwa 11I/11/2003 S:40om rolexond



HTW DRILLING LOG 889 575j%7 pz'-
1. COMPANY NAME 2.DILN UCNRACTOR SHEET)

C, /\SL-21IO SHEETS

3.PROJE T ~~~~~~~~4. LO,§ATIO Cn' STATE)

a 5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION AS DRILL

7.SIZE AND TYPES OF DRILLING Hs gi" "I 9. HOLE LOCATION IS TPI

AND SAMPLING EQUIPMENT v6

1 0. SURFACE ELEVATION

8. WEATHER I11. DATE STARTED 12. DATE COMPLETED

13. OVERBUSIDEN TI-BtKNESS16. DEPTH GROUNDWATER ENCOUNTERED

14. DEPTH DRILLED INTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

C f 4t' 11/% A 3 . Z r' P TI _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

15S. TOTAL DEPTH OF HOLE I .OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

2- v _ _ _ _ _ _ _

19. GEOTECHNICAL SAMPLES(S) DISTURBED UNDISTURBED 20. TOTAL NU MBER OF CORE BOXES

21. SAMPLES FOR HEMICAL ANALYSIS VOC MTL OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 22. TOTAL CORE

23. DISPOSITION OF HOLE BACKFILLED jMONITORING WELL OTHER ISPECIFY) 124. SIGNATURE OF INSPECTOR

25. CHECKED BY: 26. NAME OF j 3 pEt IOm ______

PTEH-e~ENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS Rfs*45~ OR CORE BOX N.. SAMPLE No. COUNTS REMARKS

b c e I

0 ~~~~~6-4" 4SPkM'rL4 A4 t '.c( ~ t

P1 .9rt, jA~~~~( I ceprca t

MA ORM PROJECT NAME &NO. HOLE No.

D ,~~~f tz, w&%W - ~~C C 2HV Rev. 419.



REV. DEPTH DESCRHTIWO DATRALLIRESULTSOG CRRON.SAtEN. COUNS EMRK

b d~~~~

6114Y(Gtt. 4/I/o!!) 7o0.l7' £4 Ure
IV (OLWSe 54 coy wLS5Aj~eL-

RDML&64'snstp4hve S
S 4.4. "711.;' 72.n £qrj>

(d 5A~ J ~ 4 \

j6 Ctpf wr I.Q'

7*' C4i kt-t luANc

~~ToI74' ETltNAMEfNO.p4$ KOE0 t

MRK J8955-2 PROIJECTNAME&NO.- 
Rv. 19



PROJECT NAME I k *14frIr;PROJECT NO. 3I0:61

WELL NO. ID- WELL LOCATIN 6- 5wA of Iw k~p 4M 4ofo
DATE h/ l 1 3TIME _ _ _ _ _ _ _ _

GROUND SURFACE El EVATION -BENTONITE TYPE 3t" ?\c
MANUFACTURER05

TOP OF SCREEN ELEVATION -CMN P ~4'ad !e L.t

TYPE FILTE PACK '¶C GRADAeIONMANUFACTURER
TYEFILTER PACK MANUFACTRR__________

FILTER PACK MANUFACTURER BOREHOLE DIAMETER

SCREEN MATERIAL srX M 2C MACTEC FIELD REPRESENTATIVE (~rs~
MANUFACTURER - 1DRILLING CONTRACTOR 2 ~ ~~,Y~mi,~oiir

SCREEN DIAMETER 9 SLOT SIZE .1 41
p~~~ C ~AMOUNT BENTONITE USED (SEAL) 1tLJC'cI 5 4

RISER MATERIAL ~~~~~AMOUNT BENTONITE USED (GROUT) 65l

RISER MATERIAL

in,-! ~~~~~AMOUNT SAND USED _ _ _ _ _ _ _ _

DRILLING TECHNIQUEWbIu4n C C
AUGER/831T SIZE AND TYPE Li t •&SSTATIC WATER LEVEL (>24 hrs otter dev)

MEASURED ON (Dote/Time)

REMARKS

WELL PROTECTOR GON
LOCKABLE CAP SURFACE

CONCRETE PAD GII-i OF ~~~~~~~~~~~DEPTH TO

31 x3/ y 4 11 ~~~~~~SOaUD YISER BOTTOM

TOTAL LENGTH
DEPTH TO TOP OF .... ~~~~~~~~~OF WELL (TOC

SAND Pjj ~ ~~~~~~~~~~~~~TO BOTTOM OF

0 ~~~ CONCRETE ~~~~~~LENGTH OF
SCR~9

GROUT SCREEN- ~~~~~~~~~~~~~~~TOTAL DEPTH
OF BORING

BENTONITE LENGTH OF (
E5,?AP

. Z ~~SAND FILTER PACK _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DRILLER: jIIanny CAS INSPECTOR: 71lJh5Ž L
QA /QC DISCREPANCIES: CHECKED___ _____BY._____DATE:____

\A~.<,\Rtnnnrr ltoils\WeII installation dioarams\ATACH 5-lb8.dwc: 11/11/2003 S: 4Oom rolexond



869 578
HTW DRILLING LOGHO

ri. COMiPANY-NAME (r'-Fl0T j2. DRILLING ~g ~ ~SHEET IHET
JOF SET

3PROJECt 45R.e~ee4 j LOCATION ICITY, STATE) '
5. NAME OF DRILLER 9 I~n cS 6. MANUFACTURERWS DESIGNATIO'jILG

7- SIZE AND TYPES OF DRILLING 0 *' i) "t .. HOLE LOCATION (SITE)

AND SAMPLING EOUtPME-NT r~ a" sI zn5)C( o\nerei 1c r
1A~~~~~pI ~~~10. SURFACE ELEVATION

WTHER 11-DAT- ST ATED 112. TECOMAPLEEDI

113. OVERBURDEN THICKNESS > '16. DEPTH GROUNDWATER ENCC OUJ~J

14- DEPTH DRILLED INTO ROCK 1.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

I5. TOTAL DEPTH OF HOLE 118. OTHER WATER LEVEL MEASUREMENTS ISPECIFY)

19.GEOECH119L SMPES I DISTRED UDSUBD 2TOANMERF CORE BOXKS

H -550SAM4t 
7 7VE/Y

2 21. SAMPLES 3FR CHEMICAL ANALYSI VOC MTL OHE(PCIYjOHR(SCF)OHRSECIFY) 122. TOTAL CORE

23.DISPOSITION OF HOLE S;ACICPILLED MONITORING WE-U OTHER (SPECIY 12SGAUE OF [INSPECTOR

~2h CHECKED Bly:26 NAM.5

I FIELD SCREENING GEOTECH SAMP`LE 1ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX N.. SAMPLE N.. COUNTS REMARKS

a b C ~~~~ ~~~ ~ ~~~~~~~d e t hi

b-3" 1-v

3~ ~~~~~~~~~~~~~~~~~~~~~1

Li~~~~~_ 
6 -

MRK I RM R5 PROJEC NAME4& 2NO)

MR PRNETNAE-"5 j' 0'V" 2

3'. ~~~~~~~~~~~~~~HIF - Rev. 4194



8 69 5 79

HTW DRILLING LOG JIS~Pez-
PRCZ q 1er~'a ~ NPEC7OR- OSE

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL~ BLOW

EE. DEPTH DESCRIPTION OF MATERIALS RESUt-TS OROCO BOX No. SAMPLE N..j COUNTS A EMARKS

a b c d h~~~~~mP-5aZQd(o~

140 4-C6Xc~A(cr4f1)A

5 lr MD~ r #7e-Iz' coc3 a4J' C'7-

'1 5 4'4 4-q~r
- IYRloi~ W-' tiysl( SP1

4%c.3s reel (rYR jq') zv

* J01 7KJUN 9552

CL~~] 9z~~pk~feer6\1 HF -Rev.o419



869 5430
UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (RLUSH MOUN COMPLETION)

PROJECT NAME __________ _____ PROJECT NO. ____________

WELL NO. ______ ___ WELL LOCATION 6V-6

DATE iilI'4IiQ TIME

GROUND SURFACE ELEVATION 1 A BENTONITE TYPE kLL~~.
TOP OF SCREEN ELEVATION N Al MANUFACTURERC

REFERENCE POINT ELEVATION NACEMENT TYPE ____________LA,.,,______

TYPE AILTER PACK 41\ GRADATION ltMNFCUE

FILTER PACK MANUFACTURER BOEHLEDIM-E

SCREEN MATERIAL KC"(. 4i-(Y MACTEC FIELD REPRESENTATIVE

MANUFACTURER N Pr DRILLUNG CONTRACTOR•f.LnJALIj

SCREEN DIAMETER 22 .SLOT SiZE Oo~d
AMOUNT BENTONITE USED (SEAL) fl t

RISER MATERIAL Sti-.vkt 4~ DJPC AMOUNT BENTONITE USED (GROUT)

MANUFACTURER N(i
AMOUNT CEMENT USED (GROUT)

.RISER DIAMETER ~~AMOUNT SAND USED 4- )4Sv

DRILLING TECHNIQUE Hs• ~LJ5,C
AUGER/BIT SIZE AND TYPE 4.Lr'Ik" STATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Date/Time
REMARKS

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR LOKBECPGROUND

LOCKABLE CAP ~~~SURFACE

GTH OF ~~~~~DEPTH To
SOLID RISER ~~~BOTTOM

OF C~JSING

TOTAL LENGTH
DEPTH TO TOP OF ~~~~~~~~~~~~OF WELL (TOC
SAND JACK ~~~~~~~~~~~~~TO BOTTOM OF

ENDAF')

EIEuI CONCRETE SCRENGHO

GROUT SCENTOTAL DEPTHI
OF BORING

BENTONITE LENGTH OF(b)
END CA ~~~~END CAP

SAND FILTER PACK ;,WI 1-__ _ _ __ _ _ __ _ _ __ _ _ __ _ _

DRILLER: _ _ _ _ _ _ _ _ _ _ INSPECTOR: _ _ _ _ _ _ _ _ _

QA /QC DISCREPANCIES: _______ CHECKED BY: _____ DATE: ___________



DRILLING L~~tZ 869 581
HTW DRILLIG LOG DL-C'

1. COMPAR~ N.12. DRILLING SBONTRACTOR SHEET

r ~ ~ ~ ~~~~~ ?"t~~OF 3SJ4EETS)
3. PROJEC (4. LOCIN (CT, kATEa N~c0p -LtI- eflfl-fl I74'9
S . NAME OF DRILLER 8. MANUFACT RER'S DESIGNATION flW DRILL

7. SIZE AND TYPESOF DRILLING -- S 9. HOLE LocAl ION (SITE

AND SAMPLING EQUIEN ohI QIVIEM N r''t7p(
10. SURFACE ELEVATIONCP', 1 A A 1 vp

8. WEATHER 1 1. DATE STARTED 12. DATE COMPLETED

(Ltk#, hocZS At 0 06
13. OVERBURDEN THICKNESS 16. DEPTH GROUNDWATER ENCOUNTERED

Nro rwt~ r-" - FtO ft_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

14. DEPTH DRILLED INTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

15. TOTAL DEPTH OF HOLE 2'18. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

19. GEOTECHNICAL SAMPLES lin DISTURBED I UNDISTURBED 20. TOTAL NUMBER OF CORE BOXES

CS~~n~.? i-C ~~j$ fl4L'> ______ I4
2 1. SAMPLES FOR CHEMICAL ANLSS VOC METALS 1OTHER (SPECIFY) OTHER 4SPECIFY) OTHER (SPECIFY) 122. TOTAL CORE

23. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 124. SIGNATURE OF INSPECTOR

25. CHECKED BY: 26 AME OF INSPECTOR

IFIC-GNING GEOTECH SAMPLE ANALYTICAL BLOW

ELE. DEPTH DESCRIPTION OF MATERIALS I RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS

a b c e 9 h

2~~~~~~~~~~~~~~12

t 4\~~~~~~~~~ ~16h

MRK R PROJECT NAME &NO- HOLE No.

HIP. Rev.



869 582

1.A.A. ~~~~~~~ SFOMSAPLEANLYTCACBLW

Neut,6 CDY4-jg)fttF 15TW,
I S o,0A6 fm-0o L.eS d

'~' LM~ 3~wJ amFjvW~oel

ct"

Na" oL rr eoG e-n

Iz2I 0rr8~c~~q

J1

MRK .t 4S 55-2 PROJECT NAME & NO. " OLE No
IDSCp4 50fP(S'i4FAlt t5 O 03-,1HF - Rev- 4194



?iezco,,6:i~> 869 583IATTACHMENT 5.1B UPPER WBU MIONFTGRINCWELL INSTALLAflON DIAGRAM (FLUSH MOUNT COMPLETION) -
PROJECT NAME Cfl17'(Z - PRJECT w. (~,3o II 036p11l
WELL NO. C~s Y)2z -7 WELL LOCATIONOar csn Z-. DATE II1I (4 o3 TIME _ _ _ _ _ _ _ _

GROUND SURFACE ELEVATIONj BENTONITE TYPE 3fr"l PC llct
MANUFACTURER 5

TOP Or SCREEN ELEVATION ___________

CEMENT TYPE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

REFERENCE POINT ELEVATION ___________

TYPE FILTER PACK GRADATION' ~MNFCUE
FILTER PACK MANUFACTURER 0I OEOEDAEE

SCREEN MATERIAL So,~ LQo P~ic MACTEC FIELD REPRESENTATIVE T12 Morn5r,2-o
MANUFACTURER Os2 At:L~ DRILLING CONTRACTOR ?\~ rc 5>flhi OAl

SCREEN DIAMETER SSLOT SIZE U.U10i TORtV

lix flA -,k AMOUNT BENTONITE USED (SEAL) bt-Ack
RISER MATERIAL 2 .')xVuAMOUNT BENTONITE USED (GROUT)

MANUFACTURER pi

RISER DIAMETER ~~~ ~~AMOUNT CEMENT USED (GROUT)

DRILLRING ETECHIU AMOUNT SAND USED ~K

AUE/BIT SIZE AND TYPE STATIC WATER LEVEL (>24 hrs after dcv)
a ~~~~~~~~~~~~~~MEASURED ON (Dote/rime)VREMARKS

(NOT TO SCALE:
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP SURFACE

GTH OF ~~~~~DEPTH TO
SOLID RISER ~~~BOTTOM

SOIDRIE OF CASING
DEPTH TO TOP OF CD,
BENTONITE SEAL

TOTAL LENGTH
DEPTH TO TOP OF OF WELL (TOC
SAND PACK . TO BOflOM OF

END CAP)-71~~~~~~~Q

9.0 CONCRETE

GROUTSCEN
TOTAL DEPTH
OF BORING~~ ~BENTONITE LNTOF(bos)

SAND FILTER PACK _ _ _ _ _ _ _ _ _ _ _ _ _

DRILLER: _ _ _ _ _ _ _ _ _ _ _ INSPECTOR: _ _ _ _ _ _ _ _ _ _

QA QC ~ DISCREPANCIES: _ _ _ _ _ _ _ CHECKED BY: _ _ _ _ _ DATE: _ _ _ _ _ _ _ _ _ _ _ I



869 584
HTW DRILLING LOG Ht~

1. COMPA NAME 2. O~tN UCNRCOR SEET ~j
Sec ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~~ILLN OF SHEETS

13.P1IOJECT 4.L4TO CITY, STATE)
flJCJ\ Ir~~~~~~~~~ickn,-11 .VA

5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION fFDRILL

_____________________________________ C~~~~6 ur - \

7. SIZE ANDOTYPES OF DRILLING I A Si . HOLE LOCATION (SITEJ
AND SAMPLING EOUIPMENT 4 LS.a OLJ-4-t"p 9 A

I10. SURFACE ELEVATION

B. WEATHER I 1. DATE STARTED 112. DATE COMPLETED

jn3. OVERBUDE TCkES16. DEPTH GROUNDWATER ENCOUNTERED

114. DEPTH DRILLED INTO ROCK 17II. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

15. TOTAL DEPTH OF HOLE jIB. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

2of_____
19. GEOTECHNICAL SAMPLES U) DISTURBED UNDISTURBED 20. TOTAL NUMBER OF CORE BOXES

C•I-. ~2-7•o( IW/4'I__II__
2 1 SAMPLES FOR CHEMICAL ANALYSIS15 METALS OTHER (SPECIFY) OTHER (SPECtFY) OTHER (SEIFY 22. TOTAL CORE

________ __________ ~~~~~~~~~~2 RECOVERY 9%

Nool ~_ __ __ __ ___ 424-
23. DISPOSITION OF HOLE[ BACKFILILED MONITORING WELL OTHE~rISPECIFY) 24. SIGNATURE OF INSPECTOR

25. CHECKED BY: 25. NAME OF INSPECTOR

FIEtm-SeREENING GFOTECH SAMPLE ANALYTICAL BLOW
ELEV. DEPTH I DESCRIPTION OF MATERIALS RES8t{S OR CORE BOX No. SAMPLE No. COUNTS REMARKS

a iic C t_ g

PLetu.. 411, i)~

MRK FOBM ~~~~PROJECT NAME &NO. .f -Q 3 'lHOLE No..

DSUZ. 5J~~~~~~,.c,.el~~~~~bt. ~~HF - Rev. 4/94



869 585

HTW DRILLING LOG HOLEip No.. PROJECT INSPECTOR SHEET t-
DSnfl SotlCA --L 3 lvM tor-jilo" O SHEETS

1 ~~~~~~~~~~~~e~tfReeftmmNG GEOTECH SAMPLE ANALYTICAL BLOWELEV. DEPTH f DESCRIPTION OF MATERIALS ResVrTT OR CORE BOX No. SAMPLE No. COUNTS REMARKS
a b j 5LcSd t Ih

I ID It e5~C Ibe,
(Oo4t'3b9 o Ctbnt- C1

II C &L

ii~~~~ S'V I SuT-paeC.'A

ZI

MRK~~ 55-2a PROJECT NAME No.



869 586
UPPER WBU MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

PROJECT NAME ~ u~ciceih~,SPROJECT NO. o-O3 OL

WELL NaO. _______ WELL LOCATION 0 J( AeC54 5 o

DATE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ lM E _ _ _ _ _ _ _

GROUND SURFACE ELEVATION - ~BENTONITE TYPE 3/f) ~eekj-
MANUFACTURER bs5T

TOP OF SCREEN ELEVATION CEMENT TYPE %rU4WI~t3 TLPE1i

REFERENCE POINT ELEVATION zlaMANUFACTURER P0 ijo k& C&Ine'

TYPE FILTER PACK 14EL GRADATION

FILTER PACK MANUFACTURER nsfBOEOL IAEE

SCREEN MATERIAL fVMCi 4 .ACTEC FIELD REPRESENTATIVE 1.1. 4AZ~u.o.,e-

MANUFACTURER s DRILLNG CONTRACTOR f&cIdg&A Snmmtjog

SCREEN DIAMETER 2l t'SLOT SIZE 0AMOUNT BENTONITE USED (SEAL) S 'V'1&" oct

RISER MATERIAL 5 d, qo0 AMOUNT BENTONITE USED (GROUT)

MANUFACTURER 0!
AMOUNT CEMENT USED (GROUT)

-RISER DIAMETER QS~c
AMOUNT SAND USED

DRILLING TECHNIQUE IMI&sieA

AUGER/BIT SIZE AND TYPE ____________ STATIC WATER LEVEL (>24 hrs after dev)

MEASURED ON (Date/Titme)

REMARKS

(NOT TO SCALE;
ALL MEASUREMENTS IN FEET)

WELL PROTECTOR GROUND
LOCKABLE CAP SURFACE

CONCRETE PAD ~~~~~~~~~~~~~~~~DEPTH TO

___________ ~~~~~~~~~SOLID RISER BOTTOM

TOTAL LENGTH

DEPTH TO TOP OF ~~~~~~~~~~~~OF WELL (TOC

SAND PACK TO BOTTOM OF
1~~~~~~~~~~0 ~~~~~~~~END CAP)

RISER~~~-i
LENGTH OF

LIII CONCRETE SRE

GROUT SRE-TOTAL DEPTH
OF BORING

BENTONITE ENhOF(bgs)END CAP t

LII ~SAND FILTER PACK I 4C

QA ~~~DRILLER: ____________ INSPECTOR:

QA QC 1 DICEPNIE:. A CHECKED BY: ______ DATE: lvn

- - - - -ANGIEST~UIIQA,, I/I ~n - n I



8-69 1587
HTW DRILLING LOG rs?-

1. COMPANY NAME - 12. SULLNG ONTRACTOR SHEET

3.PROJECT .CTSTATE)-
p~~ e A S~~~ C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __I~A JkN

W 5. NAME OF' DRILLER 6. MANUFACTURER -ESIGNTN M1 DILL

7. SIZE AND TYPES OF DRILLING Lk f-L - jak IC S. HOLE LOCATION (SITE)
AND SAMPLING EQUIPMENT uL

10. SURFACE ELEVATION

B. WEATHERII-DTSARE 12. DATE COMPLETED

113. OVERBURDEN THICKNESS 16. DEPTH GROUNDWATER ENCOUNTERED

14. DEPTH DRILLED INTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

15. TOTAL DEPTH OF HOLE IS. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

-2 C tcrr %s I _ _ _ _ _ _ _ _ _ _ _ _ _

19. GEOTECHNICAL SAMPLES MN DISTURBED UNDISTURBED 20. TOTAL NUMBER OF CORE BOXES

21. SAMPLES FOR CHEMICAL ANALYSIS~ VOC METALS OTHER ISSPECIFY) OTHER PEIFY OHRSPCY)22. TOTAL CORE
RECOVmR %

23. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER tSPECIFY) 124. SIGNATURE OF INSPECTOR

25. CHECKED BY: 126. NAE F.NSECO

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS

b 9 o ~ ~ ~~~~~~~~d C I 1'

CAW?~''\ -4, ae7 Z-n, -otc~

;~lcves ~

MRK j~~u0,'M9 55 PROJECT NAME & NO. C 3-co /I ~~~~~~HOLE No.

HF-Rev. 4194



869 588

HTW DRILLING LOG i r r

FIELD SCREENING GE0OTECH SAMPLE AN lYICAL SLOW

ELEV. DOEPTH{ DESCRIPTIQN OF MATERIALS RESULTS OR CORE BOX NoSAMPE No. COUNTS I REMARKS

a b C d C I h

WI

MRK %ousWw trjQ I7)I zwr
w~~~~v.$e~~~~~~~~~sr'~~~~~~) I -- ev 49



869 589

MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLET-ION)
PROJECT NAME VI'lPROJECT NO. (4,301-O3-oofl
WELL NO. Cs,'nez-c~ WELLL-OCATIONGC0t* W eA' CCk~c'Certqi
DATE 12q*0U3 STARTTM __ _ __ _ __ _ __ _ __ _

GROUND SURFACE ELEVATION - : BENTONITE TYPE 3 It" let
MANUFACTURER -Q$J-~ .

REFERENCE POINT ELEVATION -CEMENT TYPE -r C . /-
MANUFACTUIREoC CMACTEC FIE REPRE SENTATIVE BOREHOLE DIAMETER

TYPE FILTER PACK! 4GRADATION-41 DRILLING CONTRACTOR ?~hAr I) S;Mh :
FILTER PACK MANUFACTURER QS ~nAOUm- BENTONITE USED (SEAL)

Itt> L ~AMOUNT BENTONrTE USED (GROUT)l
SCREEN MATERIAL-pLL...k)- UPPER WBI i-V'r~r
MANUFACTURER Vn+LOWERWU£ Chne-t

TUBING DIAMETER-. ( C SAPROLrrE WBUC-tkybr

ds~i AMOUNT CEMENT USED (GROUT) .
DRILLING TECHNIQUEILL.AMOUNT SAND USED
AUGER/BIT SIZE AND TYPE q 5 .

STATIC WATER LEVEL (>24 hrs after dev)
En~~j ~U o~ ll~U6 14EASUJRED ON (Datefrime) _________



* 869 520

JWELLONc NG WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)

(NOT TO SCALE ALL MEASUREMENTS IN FEET)

WELL PROTECTOR

GROUND
/ NUMSERFD WELLHEAD n _ SURFACE

DIMENSIONS Of

DEPTH TO TOP
OF BENTONITE

SEAL Lifa
DEPTH TO TOP -

OF SAND PACK

SCREENED
INTERIL V At

TOTAL LENGTH

OF WE~LL (TOC
DEPTH TO TOP ~~~~~~To BOflOM OF

OF BENTONI'll ~~~~~END CAP)fl -

BENTONITE DEPTH TO TOP

SAND FILTER PACKPAC

SEAL 5WiJltTOALDET

GROUT~~~~~~~~~~~~~~~~ROIGbs

BENTONIOE EPTH TO TOPSPC~kfliq~2Zj C A I OC DIOFSCEANDPCIEK__________CEKDB _____DT ____



HTW DRILLING LOG8659HN4z
I. COMPANY NAME 2. DRILLING SUCNRCTOR SHEETI

tA IxnThC tt4Clp Cui-s i44D I Z'cS~arz,3 SiAVO 5 SHEETS

3PROJET 4. LOCATION OCTY STATE)
lusc4L F S Q~Z~M~ JA

aS. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION nr DRIL

7. SZE ND YPE OFDRILING S 4s pf3V~lSneL . HOLE LOCATION (SITE)
ANAPLING EOUIPMENT

AND SAMZS Ndcr Its p>,;IJ'r9 -I "k 4 C sn g r 0* 4
I10 . SU RFA CE ELEVAT ION

S. WEATHER I 1. DATFSTARTED ~~~~~~~~~~~~1 2 . D A T E C O MP L E T ED

13.OVEBUREN HICNES .16. DEPTH GROUNDWATER ENCOUNTERED

tqotzr.6 W4A&4 iq Pr i.~
14. DEPTH DRILLED INTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

m IN. _ _ _ _ _ _ _ _ _ _ _ _ _

IS. TOTAL DEPTH OF HOLE - IBS. OTHER WATER LEVEL MEAUREENS(SPECIFY)

19. GEOTECHNICAL SAMPLES (ge) DISTURBED UNDISTURBED 20. TOTAL NUMBER OF CORE BOXES

_ _ _ _ _ _ _ _ _ ~~ ~~~~~~ N /A.

21. SMPLESFOR HEMICL ANAYSIS VOC METALS OTHER (SCIY OTHER (PCF)O(SPEC SPCF)22. TOTAL CRI ~~~~~~~~RECOVERY %

23. DISPOSITION OF HOLE A K__ ILL ___________ THE_124. SIGNATURE OF INSPECTOR

BACICFILLED MONITOINWELL OTREEERG I6PECHI APLFNLYIALBO
23E. DISOSTIO OFCITONO AERASRSUTHOLEEBXNo APE o ONT EAK

b c d~~So ttst9 h

VIAIiLA.VZ4-e

a b d~~~~Lma5~ly WE!

- ~ ~~~HF-Re.4



HTW DRILLING LOG
PROJECTIRSCORHET

FIED SREEINGGEOTECH SAMPLE ANALYTICAL SLOW;

RLEV- DEPTH DESCRIPTION OF MATERIALSRULS OR CORE BOX No. SAMPLE NO. COUNTSJ REMARKS

1. Cd 
e 1

~17

17j

MRK eaui'm55- PROJEC PATE NO. 
S

20~~~~~~~~~~~V ,10f4

$1~~~~~~~~~~~~~~~~~~~~~~~~~~H -Rev.4/9



869No.

HTW DRILLING LOG POM o
* PROJECT jINSPECT0R SHEET 3

V :c1,_S~PLC-c61444C ~ ~ kI VAZ4 %5Z- IOF SHEETS

' ~~~~~~~~~~~~FIELD SCREENING GEOTTECH SAMPLE ANALYTICAL stow
ELEV. IDEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS J REMASIKSb c- d t fp

3,yz 100.3

0 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I qz41

3(SU

hGrtgm/s, ta-it't bc.4~y r2r

pa ;ptD ti: iw

c4 ~i'~E~I& C&~ vpW4
'ianva.(ZP-sin ( rsv"W

%~~~~A CJV~~~~~~~~~~dtHO E o

FORM E tae

MRK JUN O55- PROJECT NAME & NO. HO~LEz..o-b-?-5aUsPrNp*kA rs5 '3 4f- C~--QDoi I HIF - Rev. 4194



8669 594

Pica- 5uPOLSLAS'STW RLIN O PwP 
c

PR JC ECO1HE
4%-i -~~~~~~A 4L~7

S Cj 6'L4Jc CSta

51

~;C) 1~-t, ~ 1 -1~ol -~ ~ HF -Rev. 4194



869 595

-Dcr- Fveec~#( S r4_____

'417 _!rz SHEETSI~jt~J

L)IC~~~~tSC7 S/•It ~ ~ EOTCHSAMLE NAYTIAL LO
EL V. ET DESCIPTON OFMTRASR a NCR O N.SML . ONS R

b hI

73i-j

'1 mq1WI) ~-jLT¾W -Vt1ALI\C~ADeo So G7q--It

(Zr~+c

rtbK~~~~~~~~E 1o~~~~~~~~w~~~o c.RO E .
MRK jNB9 55-2 PROJECT NAME & NO.~ ~ ~ ~ ~~~SO/c

1~~~~Dnm5pt~,*- . c(H e.49



869 596

MONITORING WELL INSTALLATION DIAGRAM (FLUSH MOUNT COMPLETION)
PROJECT NAME O-5cvR PROJECT NO. Glgo'i.O3.pofl

aWE O .. _______________ WELLOCATION PV-pf4 31;d ~HDATE__________________STARTTIME ____________

GROUND SURFACE ELEVATION_ ~ BENTONITE TYPE S/,it" P I let-s
__ MANUFACTURER 05 IZ

REFERENCE POINT ELEVATION _____CEMENT TYPE ----- o e ixa
MANUFACTURER - - &)n e

MACTEC FIELD REPRESENTATIVE BOREHOLE DIAMETER Ifk

TYPE FILTER PACK G~-;~ RADAeTION4AM DRIWLNG CONTRACTOR ~,CV~davV 0l
FILTER PACK MANUFACTURER 05~ AMOUNT BENTONITE USED (SEAL)

IQo() eS AMOUNT BENTONITE USED (GROUT)
SCREEN MATERIAL (eh UP PER WB" A
MANUFACTURER LOWER WBU____________

TUBING DIAMETEn .7Rl SAPROUTE WBU____________

DRILLING TECHNIQUEAMOUNT CEMENT USED (GROUT) .
DRIWNG TECNIQUE 'I""AMOUNT SAND USED

AUGERiBrTrSIZE AND TYPE 4 P5 I1)

j-~STATIC WATER LEVEL (>24 hrs after dev)
REMARKSQkfWooUg IflA}C&IO(/ 5MEASURED ON (Date/lime)



869 597

MONITORING WELL INSTALLATION DIAGRAM (PLUSH MOUNT COMPLTO
IWELL NO. V,~n -IoaE

(NOT TO SCALE: ALL MEASUREMENTS IN FEET)

WVELL. PROTECTOR

GROUND
DIMENSIONS OF ~~~~~NUMBERED WELLH A6~ SURFACE

CONCREF A9 p

DEPTH TO TOP
OF SENTONITE

DE PTH TO TOP
oF SAND PACK

17 7
SCREENED

TOTAL LENGTH

DEPTH TO TOP ~~~~~~~OF WELL ITOC

OF BENTONITE ~~~~~TO BOnTOM OF

SEAL ~~~~~~~~~~~~END CAP)

DEPTH TO TOP
OF SANTONATE

CONCRETE

- GROUT
BENTONITE DEPTH TOTOP.....

rn SAND FILTER PACK SREE

TOTAL DEPTH OF
BORING (bgs)

~DRILLER: ChNS, INSPECTOR V4f2;4~L ....

[ QA I OQC DISCREPANCIES ___________CHECKED II. _____DATE-_____



869 598

HWDRILLING LOGIWzbc
I1. COMPANY NAME 12. DRILLING SUBCONTRACTOR SHEET

M~~zxa #ecthic~~~~~~ Mb R~~~~irtc> $in-ioJS ~ ~ O SH
3. PROJECT 4. LOCATION ICTSTATEI

5.NAME OF DRILLER E. MANuEACTRR'DEINTO l DRILL
4 1000

7~. SIZE AND TYEpF RLIG ,ro,) i.. I 9. HOLE LOCATION [SITE)

AND SAMPLING EQUIPMENT Ad b1105W & 5(.iao DiI l

10. SURFACE ELEVATION

77. WITERI. DATE STARTED 1I2. DATE COMPLETED

13. OVERSURDENTHICKNESS I~~~~~6. DEPTH GROUNDWATER ENCOUNTERED

14. DEPTH DRIJJED INTO ROCK 17. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

15. TOTAL DEPTH OF HOL IBS. OTHER WATER LEVEL MEASUREMENTS ISPECI Y)

IS. GEOTECHNICAL SAMPLES (St J DSTRE UNDISTURBED 20. TOTAL NUMBER OF CORE BOXES

I2 1. SAMPLES FOR CHEMICAL ANALYSIS] VOC MRAS OHREPCY OHRIPCF) OHR SEIY 2.TTLCOVRE

'23 DISPOSITION OF HOLE BI~ACKFILLIED MOANITORING WELL OTE SEIY 2.SGAUEO NPECTOR

25. CHECKED BY: 26. NAME OF INSPECTOR

FIELD SCREENING GEOTECH SAMPLE IANALYTICAL BO

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNS REMAK
b c ~~~~~~~d e gh

4 4 %Ph w-C -yl)sljI

e- 51'e' SLT ~y*I) 0 a I
12 ~ ~ ~ ~ t

5AO 1 C , C(CL) 0%

S~~wo,~. He Rev. 4¶ 9



869 599

a ~~~~~~~~~~~~HTW DRILLING LOG HOLE~a No e

W PROJECT 
I NSPECTOR / SHEET
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* 7 USEPA United States Environmental Protection Agency
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@1 EI.O ]INTRODUCTION

2 This report serves to document and present the findings of geophysical surveys completed at the Defense

3 Supply Center Richmond (DSCR) located in Richmond, Virginia. These geophysical data collection

4 activities were completed in support of the Supplemental Feasibility Study (SFS) Field Investigation. The

5 Supplemental FS is being completed by MACTEC Engineering and Consulting, Inc. under the Air Force

6 Center for Environmental Excellence contract number F41I624-03-D-8606.

7 Geophysical surveying was completed from August 18 through August 26, 2003 for the purposes of

S supporting the objectives of supplemental FS investigation work at the Area 50 Landfill (Area 50) and the

9 National Guard Area (NGA) at Operable Unit (OU) 6, and in the vicinity of former Fire Training Area

1 0 (PTA) pits OU 7 (MACTEC, 2003).

1 I The following types of geophysical surveys were completed at the site:

1 2 * GEM-2 Electromagnetic (EM) Induction surveys
1 3 * Ground-probing radar (GPR) profiling.4 * Two-Dimensional (2-D) Resistivity and Induced Polarization (IP) profiling
5 * Seismic Refraction Profiling

1 6 Geophex Limited of Raleigh, North Carolina, provided geophysical surveying services. MACTEC

1 7 personnel provided survey oversight and assistance with data collection activities and interpretation of

IS8 geophysical data.

19 The remainder of this report consists of the following sections. Section 2 discusses the purpose and

20 rationale for geophysical surveys at the site. General survey methodology and descriptions of the

21 geophysical techniques employed at the site are also presented in Section 2. Section 3 provides results of

22 geophysical surveys completed at Area 50 and the NGA. Section 4 provides results of geophysical

23 surveys completed at OU 7. Attachment A provides Geophex Limited's geophysical data package and

24 summary of techniques.

0
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I ~~~~E2.0 PURPOSE AND METHODOLOGY

2 The following sections discuss the purpose of geophysical surveying. The survey methodology,

3 approach, and geophysical techniques employed at the site are also described. Conceptual information on

4 geophysical techniques employed at the site is discussed in greater detail in Attachment A.

5 E2.1 PURPOSE

6 Additional data collection was required to refine the site conceptual model at Area 50 and the NGA and

7 013 7 (MACTEC, 2003). The objectives of geophysical surveying were to determine to the extent

8 practical the following conditions:

9 E2.1.l Area 50 and NGA

10 * Define the lateral and vertical extent of fill material at Area 50 and the NGA

11 I * Provide evidence for the presence or absence of dense non-aqueous phase liquids
1 2 (DNAPLs) in subsurface soils

1 3 * Determine the depth to bedrock beneath the site to locate low points in the bedrock
1 4 surface

1 5 E2.1.2 0U7

1 6 * Define the lateral and vertical extent of former FTA Pits 1, 2, and 3

1 7 a Provide evidence for the presence or absence of DNAPLs in subsurface soils

1 8 * Determine the depth to bedrock underlying the site to locate low points in the bedrock

1 9 surface

20 E2.2 METHODOLOGY

2 1 In order to complete the data objectives mentioned previously, MACTEC designed a geophysical

22 program and subsurface sampling program to refine the site conceptual models (MACTEC, 2003).

23 Geophysical data were used to guide the placement of subsurface sampling locations to lbrither

24 characterize interpreted subsurface anomalies attributable to fill material. Geophysical data as well as

25 subsurface sampling of soil and groundwater will be used to select and design remedial alternatives.
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. 1 The geophysical methods employed at the site and the rationale for their use is presented in Table 2-1.

2 These surveys were generally completed in order of listing (Table 2-1).

3 The following paragraphs describe the general geophysical survey approach and each geophysical

4 technique employed at the site. Between the two OWs, the total approximate survey quantities of

5 collected data include:

6 * 12 acres of EM induction data
7 * 7,000 feet of GPR data
8 * 2, 100 feet of 2-D resistivity data
9 * 1,200 feet of IP data and,

1 0 * 6,200 feet of seismic refraction data.

I I E2.3 GEOPHYSICAL SURVEY APPROACH

1 2 The geophysical surveying approach consisted of four general steps listed in Table 2-2. The geophysical

1 3 approach was designed to first locate subsurface anomalies on the ground using electromagnetic

1 4 techniques. Subsurface EM anomalies interpreted to be attributable to fill material and PTFA pit activities05 were further characterized. Selected GPR profiling and 2-D resistivity/lP profiling was completed to

0 6 further characterize the depth of observed EM anomalies. Lastly, seismic refraction profiling was

1 7completed in the immediate vicinity of and hydraulically downgradient of observed EM anomalies or

I S known source areas to determine the depth of bedrock. Seismic refraction profiling was used to locate

1 9 low areas of the bedrock surface.

20 E2.4 GEM-2 ELECTROMAGNETIC INDUCTION SURVEY

21 EM surveys were performed to evaluate the potential presence of subsurface fill materials. EM data were

22 collected using a handlield GEM-2 broadband electromagnetic sensor. A transmitter coil emits an

23 electromagnetic field that induces eddy currents in the earth below the instrument. A receiver coil

24 intercepts both the primary and the secondary electromagnetic fields created by eddy current loops,

25 producing an output voltage corrected for the primary field and the coil geometry and spacing (Telford et

26 al., 1976). The output voltage is linearly related to subsurface conductivity. The reading represents the

27 weighted cumulative sum (or quadrature sum) of the conductivity variations from the surface to the

28 effective depth of the instrument.

0
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I EM data were collected simultaneously at five frequencies (330, 1,170, 3,930, 13,590, and 47,010 hertz

2 [Hz]). Survey transects were completed in an east-west orientation. Transects in Area 50 and the NGA

3 were generally spaced 20 feet apart; 10-foot spacing was completed in areas requiring greater detail.

4 Transects in the OU 7 former FTA pit area were spaced 5 feet apart. EM data was logged every

5 0.5 second along each survey line.

6 EM data were downloaded to a laptop computer in the field. Each data point was assigned x,y coordinates

7 using standard dead reckoning procedures, using WinGem software (v. 2.0, Geophex, Ltd.). EM data

8 were then exported for gridding and contouring using Oasis Montajt software (V. 5.1, Geosoft, Inc.).

9 Positioning data were rotated to NAD 1983 Virginia State Planar South using GPS data collected with a

10 Trimble PRO XL submeter OG'S system.

I1I GEM-2 EM data are reported in parts per million of the induced field or ppm. These data are also

1 2 referred to as the quadrature sum portion of the EM data set. This is not to be confused with parts per

13 maillion as it pertains to chemical data. False EM anomalies may be caused by the presence of

14 aboveground man-made structures such as fencing, guardrails, metallic buildings, overhead power lines,

15 and metallic surface debris.

1 6 E2.5 GROUND-PROBING RADAR SURVEY

1 7 Selected GPR profiling was completed to further characterize the depth of observed EM anomalies. GPR

1 8 is another electromagnetic technique where short pulses of high-frequency radio waves (ranging between

1 9 1 0 megahertz [MHz] to 1,000 MHz) are focused into the ground surface via a shielded antenna or

20 transducer. The transducer is pulled along the ground surface at a steady pace (0.25 to 0.5 mile per hour).

21 The transducer receives reflected radio wave energy and the processing unit records. Radio wave energy

22 is typically reflected from materials possessing significantly different electrical permittivity (or electrical

23 properties), such as between a sandy soil and a buried iron pipe. A continuous profile of the subsurface is

24 obtained, displayed and often interpreted in the field. GPR profiling is generally most successful in dry,

25 sandy materials. GPR data can be compromised by near-surface, high-conductivity deposits such as clays

26 or in brackish type environments (USEPA, 1993).

27 GPR data were collected using a RAMAC X3M radar control unit in conjunction with a 250 MHz

28 antenna, both manufactured by MALA GeoScience. GPR data were collected and processed using
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I GroundVision software (V. 1.3.6, MALA GeoScience). Line length was recorded by an integrated survey

2 wheel attached to the antenina.

3 GPR data attained good resolution to approximately 4 to 6 feet below ground surface (bgs) at the survey

4 locations. This depth of penetration was sufficient to map shallow FTA pits at OU 7 but was insufficient

5 to profile the bottom of fill material at Area 50. Test profiles were collected using a lower frequency

6 (100O MI-z) antenna; however, the 250 MHz data acquisition was chosen as the 100 MHz antenna

7 achieved only marginally better penetration with significantly less resolution.

8 E2.6 TWO-DIMENSIONAL RESISTIVITY AND INDUCED POLARIZATION SURVEY

9 Two-dimensional resistivity and IP profiling was completed to further characterize the depth of observed

1 0 EM anomalies. Two-dimensional resistivity surveying is used to detect variations in subsurface electrical

I1I resistivity. The electrical resistivity of the earth is related to various geologic parameters such as

1 2 mineralogy, fluid content, and degree of water saturation. IP surveys are used to determine zones of the

1 3 subsurface that can be electrically polarized (i.e., zones that have the ability to hold a charge and behave

1 4 like a capacitor). IP data were collected to profile for the potential presence of DNAPL in subsurfaceO Ssoils.

1 6 Two-dimensional resistivity and IP data were collected using an Advanced Geosciences Inc. SuperSting

1 7 RS lI' Earth 2-D Resistivity/Induced Polarization Meter, equipped with a 56-electrode cable

1 8 configuration. Electrodes were connected to a stainless steel stake with a rubber band and planted in the

1 9 ground. Prior to data acquisition, a contact resistance check was conducted to verify that each electrode

20 was ready to acquire data. To reduce contact resistances, electrodes were treated with saltwater prior to

21 the test and data acquisition. Resistivity data were acquired using a dipole-dipole geometry with a 5-meter

22 electrode spacing for Line 1, a 1.5-meter spacing for Line 2, and a 2-meter spacing for Lines 3 and 4. 1P

23 data were also collected using a dipole-dipole geometry using a 1.5-meter spacing for Line I and a

24 2-meter spacing for Lines 2 and 3. Data were transferred from the SuperStinig to an off-site personal

25 computer. Each profile was edited and processed with RES2DINV t software (Geoelectric Imaging, Inc.).

26 Following inversion or data processing, data were imported to Oasis Montaje software (Geosoft, Inc.) for

27 gridding and display.

0
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1 E2.7 SEISMIC REFRACTION SURVEY

2 Seismic refraction profiling was completed in the immediate vicinity of and downgradient of observed

3 EM anomalies or known source areas to determine the depth of bedrock. Seismic refraction profiling was

4 used to locate low areas of the bedrock surface. Seismic refraction is typically a preferred method in top

5 of bedrock investigations because a significant difference in velocity usually exists between overburden

6 type deposits and bedrock. Overburden deposit velocities can range between 2,000 and 5,000 feet per

7 second (ft/sec) and bedrock velocities can be upwards of 7,500 to 15,000 ft/sec. Competent bedrock is

8 typically defined at a velocity of 7,500 ft/sec.

9 Seismic refraction data were collected using between 20 and 48 channels (geophones) recorded using

1 0 Geonics GEODE 24-Channel Seismographs. The geophone spacing for Lines 1, 2, and 3 was 15 feet. All

I I other refraction lines used a geophone spacing of 1 0 feet. Overall line lengths and geophone spacing were

1 2 determined by the space available along the data collection locations. Energy was introduced into the

1 3 ground at between 8 and II shotpoints on each line. The energy source used most often was a tmuck-

1 4 mounted, spring-actuated hamnmer (SAH-), stacked 5 to 10 times at each shotpoint. At shotpoints where

1 5 vehicle access was limited, a 12-pound sledgehammer was used and stacked 10 to 20 times at each

1 6 shotpoint. Data were recorded on a laptop computer using Seismodule Controller software (V. 8.18,

1 7 Geometrics Inc.). First break arrival times were picked using SeisOpt Picker software (V. 1.5, Optim

1 8 Software). Shot and geophone geometries were combined with the first arrival times and processed using

1 9 SeisOpt@2D software (V. 3.5, Optim Software). The velocity model results were transfer-red to ASCII

20 "XYZ" files, and imported into Oasis Montaje software (Geosoft, Inc.) for gridding and presentation.
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@ 1 E3.0 AREA 50 AND NGA SURVEY RESULTS

2 The following section presents the results of the geophysical surveys completed at Area 50 and the NGA.

3 Selected geophysical results are brought forward from Attachment A for presentation. Attachment A of

4 Appendix B contains the entire geophysical data set collected at Area 50 and the NGA.

5 Figure 3-1 illustrates the lateral extent of geophysical surveys completed at Area 50 and the NGA. The

6 red rectangular areas show the lateral extent of EM surveying completed with the GEM-2. Selected GPR

7 lines completed over elevated EM anomalies are labeled P26 through P42 and are depicted in orange.

8 Two-dimensional resistivity profiles completed over selected EM anomalies are labeled Lines 3 and 4 and

9 are shown in green. IP profiles labeled Line 2 and Line 3 are shown in magenta. Seismic refraction lines

I10 completed to map the top of the bedrock surface are shown in blue as Lines 4 through 10 and Line 12.

1 1 E3.I AREA 50 RESULTS

1 2 Figure 3-2 shows quadrature sum data collected duning the GEM-2 EM survey. Elevated EM response

*. 3 values or quadrature sum data (panls per million of the induced field) are shown in yellow through green

1 4 (EM response values in excess of approximately 6000 parts per million of the induced field). In the

1 5 absence of surface metallic objects, elevated EM response values are suspected to represent buried fill

1 6 material, assorted metallic objects, and in some instances subsurface utilities. Two areas of suspected fill

1 7 appear on Figure 3-2. The northern area of fill encompasses approximately 1.1 acres (approximately

1 8 48,000 square feet). The southern area of suspected fill encompasses another 1.6 acres (approximately

1 9 69,000 square feet). The total interpreted area of fill at Area 50 appears to encompass approximately

20 2.7 acres or 11 7,000 square feet).

2 1 The effects of surface metallic objects are evident in the EM data set. Security fencing lining the eastern,

22 western and southern portions of the area surveyed appears as elevated EM response anomalies bounding

23 the edges of the survey area. Also, an east to west trending EM response anomaly that traverses the

24 northern portion of the northern fill area is due to the presence of security fencing. A subtle linear EM

25 response anomaly trends east to west in the area immediately south of the footprint of the helipad. Given

26 its proximity to the helipad, this linear trending anomaly may be due to the possible presence of buried

27 electrical lines associated with the helipad lighting system.

0
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I Based on an analysis of the EM data, OPR profiles P26 through P36 were completed to verify the edge of

2 interpreted fill as determined from EM data and to profile the bottom of interpreted fill. G3PR profile line

3 P27 (Figure 3-1) is showii in Figure 3-3 and is representative of the GPR data collected at Area 50

4 (Appendix C in Attachment A). GPR profile line P27 was completed in a north to south fashion through

5 both interpreted areas of fill. Many near-surface diffractions and reflectors are observed along the profile

6 line and appear to be indicative of disturbed ground. The edges of fill interpreted in EM data are difficult

7 to determine from G3PR data collected over Area 50. This is most likely due to historical reworking of the

8 subsurface soils and emplacement of fill. As discussed previously in Section 2 of this appendix, the

9 effectiveness of GPR data was limrited due to the radio wave energy being attenuated or absorbed at

1 0 depths ranging from 4 to 6 feet bgs.

11I Following analysis of EM data and GPR data, 2-D3 resistivity/IP profile lines were completed over

12 interpreted areas of fill at Area 50 (Figure 3-2) to profile the bottom of the fill. Figure 3-4 presents the

1 3 results of 2-D3 resistivity Line 3 completed through the northern fill area. Figure 3-5 shows the results of

1 4 IP Line 2 also completed through the northern fill area. Figures 3-6 and 3-7 present the results of 2-D

1 5 resistivity Line 4 and IP Line 3, respectively. These profile lines were completed in the southern fill area

1 6 of Area 50.

1 7 Figure 34 shows a cross-sectional view of resistivity through the interpreted northern fill area

1 8 (Figure 3-2) as profiled along resistivity Line 3. An area of low resistivity (or conversely, high

1 9 conductivity) extends from southwest to northeast 120 feet to 265 feet (145 feet long) along the survey

20 line and to depths ranging up to 21 feet bgs (approximately 100 feet above mean sea level [misl]). The

21 location of this area of low resistivity compares well with the footprint of fill (Figure 3-2) as identified in

22 the EM survey. An area of high resistivity (or low conductivity) is observed below the area of fill. This

23 feature extends from the beginning of the resistivity profile Line 3 to approximately 220 feet along the

24 survey line and ranges in depth from 6.5 feet to 22 feet bgs. The thickness of this higher resistivity

25 feature ranges from 13 feet to 41 feet and increases to the northeast. The feature may represent a more

26 sandy-type geologic deposit or a sandy fill material used to re-grade the area as the facility was being

27 constmucted.

28 A cross-sectional view of IP' data collected along Line 2 is shown in Figure 3-5. These data were

29 collected along the same profile as resistivity Line 3. Areas of elevated chargeability along IT' Line 2

30 extend southwest to northeast from approximately 11 8 feet to 268 feet (I150 feet long) and to depths

3 1 ranging up to 17 feet bgs. These data compare well with the interpreted footprint of fill (green areas)
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O shown in Figure 3-2 and the area of low resistivity profiled in resistivity Line 3 (Figure 3-4). Elevated

2 chiargeability does not appear to extend below the bottom of interpreted fill. IP data does not suggest the

3 presence of residual DNAPL contaminated soils over the area profiled.

4 Figure 3-6 shows a cross-sectional view of subsurface resistivity along Line 4. Areas exhibiting higher

5 resistivity values are observed in the near surface and deep along the profile line. Near-surface grading

6 materials may be composed of more sandy soils. Higher resistivity is observed deeper in the section

7 southwest to northeast from 130 feet to 200 feet along Line 4 at approximately 50 to 55 feet bgs

8 (approximately 60 to 65 feet above msl) and is most likely due to the presence of competent bedrock.

9 The elevation of bedrock observed along Line 4 compares well with seismic refraction data collected over

10 this area (Section 3.3 of Appendix B). Areas of lower resistivity are observed throughout much of the

I I profile line. This may represent more silty sand deposits at depth than profiled along resistivity Line 3

12 completed to the north. The vertical extent of fill also is not observed along this profile line. It may be

1 3 that the subsurface soils in this area exhibit similar resistivity as the interpreted fill.

1 4 IF data collected along IP Line 3 is shown in Figure 3-7, along the same profile as resistivity Line 4.

* 15 Areas of elevated chargeability along IP Line 3 extend southwest to northeast from approximately

0 16 125 feet to 170 feet at depths ranging from approximately 20 feet to 60 feet bgs. Another less extensive

1 7 area of elevated chargeability is centered at approximately 85 feet along IP Line 3 and occurs at

1 8 approximately 27 feet bgs (approximately 95 feet above insl).

1 9 E3.2 NGA

20 Figure 3-8 shows EM data collected over the northern portion of the NGA. Three areas of exhibiting

2 1 elevated EM response values (pants per million of the induced field) are observed over the area surveyed.

22 In the absence of surface metallic objects, elevated EM response values are suspected to represent

23 potential buried fill material associated with the rerouting of nearby No Name Creek. The elevated EM

24 anomalies are outlined in Figure 3-8 and are labeled as NGA-1, NGA-2, and NGA-3.

25 EM response anomaly NGA-l is located in the central portion of the area surveyed. NGA-1 is

26 approximately 18 feet wide by 85 feet long, encompassing an approximately 1,550-square-foot area.

27 GPR profile lines P39, P42, and P43 (Attachment A, Appendix C) do not indicate an obvious area of fill

28 or a shallow pit, nor does a subsurface utility line appear to be responsible for this conductivity anomaly.

0
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I EM anomaly NGA-2 is located in the northern portion of the area surveyed. NGA-2 is approximately

2 18 feet by 25 feet and encompasses an approximate 415-square-foot area. G3PR radar profile P43

3 (Attachment A, Appendix C) was completed over NGA-2. GPR data do not indicate the presence of a

4 shallow pit or a subsurface utility or structure.

5 NGA-3 is located in the southeastern portion of the survey area. NGA-3 appears to be 20 feet by 60 feet

6 and encompasses an approximate 1,050-square-foot area. G3PR profile P38 (Attachment A, Appendix C)

7 does not indicate the presence of a shallow pit or subsurface utility or structure in this area. A nearby

8 storm sewer grate may be responsible for the elevated conductivity response in this area. A 4- to 6-inch

9 PVC line was observed traversing to the northwest in the grate.

10 E3.3 IINTERPRETED) TOP OF BEDROCK SURFACE - AREA 50 AND THE NGA

I I The location of seismic refr-action profiles are shown in Figure 3-1. Individual seismic refraction profiles

12 and first arrival time of primary and refracted sound waves are presented in Appendix B of Attachment A.

13 The interpreted top of the bedrock surface (presented as elevation) is shown in Figure 3-9. This map

14 represents the 7,500 feet per second velocity surface and was developed from the eight seismic refraction

15 lines shown on Figure 3-1 and presented in Appendix B of Attachment A. This velocity is typically

1 6 indicative of the presence of competent bedrock. Compared to historical drilling logs of AELIA-22B (on

1 7 the western end of seismic refraction Line 6) and AEHA-24B (approximately 15 feet north of seismic

1 8 refraction Line 6) (Figure 3-1), the interpreted top of bedrock in Figure 3-9 correlates to decomposed

19 bedrock.

20 Based on the seismic refraction data, the bedrock surface below Area 50 and the NGA appears to range

21 from approximately 40 to 84 feet bgs. An interpreted bedrock "high" appears in the northeastern

22 quadrant of the investigation area based on data collected along seismic refraction Line 5; however, the

23 historical drilling log (Figure 3-1) of well AEH-A-I 9B, which is approximately 75 feet north of Line 5,

24 does not indicate the presence of bedrock, but rather white clay at approximately 34 to 37 feet bgs. The

25 interpreted top of bedrock appears to slope towards the south and southeast, trending deeper towards the

26 residential area to the southeast.
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@ I E4.O OU 7 RESULTS AND RECOMMENDATIONS

2 The following section presents the results of the geophysical surveys completed at OU 7. Selected

3 geophysical results considered most germane to interpretive discussion are brought forward from

4 Attachment A for presentation. Attachment A of Appendix B contains the geophysical data collected at

5 0U 7.

6 Figure 4-1 illustrates the lateral extent of geophysical surveys completed at QU 7. The red rectangular

7 areas show the lateral extent of EM surveying completed with the GEM-2. The EM survey was intended

8 to encompass the suspected locations of former FTA Pits 1, 2, and 3. Due to the presence of fencing and

9 metallic dumpsters staged in the area of Pit 3, EM surveying could not be completed is this area. Selected

1 0 GJPR profile lines labeled P1 through PI13 and P1 5 through P21 are depicted in orange. Two dimensional

I I resistivity profiles are shown in green and labeled Line I and Line 2. One IP line was completed and is

1 2 shown in magenta as Line 1. Seismic refraction lines completed to map the top of the bedrock surface are

1 3 shown in blue as Lines I through 3 and Line I11. Note that 2-fl resistivity Line 1 was completed in lieu of

14 a seismic refraction line in the Kingsland Creek floodplain. Limited access prohibited the use of the

* 5 spring actuated hammer as an energy source; therefore, 2-D resistivity was used to evaluate the depth to

16 bedrock in this area.

1 7 Figure 4-2 shows EM data collected during the GEM-2 EM survey. Elevated EM response values (parts

1 8 per million) are shown in yellowish green through green. In the absence of surface metallic objects or

1 9 other aboveground features, elevated EM response values are interpreted to represent areas of conductive

20 fill and, in some instances, subsurface utilities. Based on historical aerial photo analysis, the suspected

2 1 location of former FTA Pits 1, 2, and 3 are shown superimposed on Figure 4-2. The historical location of

22 these pits was interpreted from analysis of aerial photographs. As previously discussed in Section 2 of

23 Appendix B, the purpose of EM surveying was to better define the location of the former ETA pits.

24 E4.1 FORMER FTA PIT I

25 Elevated EM response values were observed within the immediate vicinity of the suspected location of

26 former FT'A Pit 1. The lateral extent of Pit I is clearly shown by the elliptical area of elevated EM

27 response (greater than 2,700 parts per million of the induced field) conductivity values just northeast of'8 the pit's suspected location. Former FTA Pit I EM data indicate an anomaly roughly 46 to 60 feet in
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I diameter and encompassing approximately 2,200 square feet. The location of the ETA Pit I anomaly as

2 interpreted from the EM response is shown on Figure 4-2.

3 Following completion of the EM survey and analysis of the results, GPR profiles P5 through P7

4 (Figure 4-1 and Appendix C of Attachment A) were completed over the interpreted location of former

5 FTA Pit 1. Figure 4-3 shows GPR data completed from profile Line P7. GPR data show a subtle

6 curvilinear signature that corresponds to the footprint of the interpreted location of Pit I as defined by EM

7 data. The subtle curvilinear feature extends from approximately 22 feet to 67 feet (approximately 45 feet

8 wide) along the survey line and extends to a depth of approximately 2.5 feet bgs.

9 Based on the findings of the EM and GPR surveys, 2-D resistivity Line 2 and 1P Line 3 were completed

10 through the interpreted footprints of the former FTA Pits I and 2 areas (Figure 4-1). Figures 4-4 and 4-5

1 1 show cross-sectional views of resistivity and chargeability through these areas, respectively. The

1 2 interpreted location of Pit I is located between 345 feet and 405 feet along 2-D resistivity Line 2 and IP

1 3 Line 3. Shallow resistivity data (approximately 0 to 5 feet bgs) in the area of Pit I (Figure 4-4) show

1 4 values up to 1 00 Ohm-in and does not show an obvious pit.

1 5 Deeper resistivity data presented in Figure 44 appear to show a more resistive unit extending from

1 6 approximately 5 to 20 feet bgs (or from 90 to 75 feet above mnsl). Based on the resistivity data, the more

1 7 resistive material may indicate the presence of a predominantly sandy geologic unit. The more resistive

1 8 unit extends deeper west to east at approximately 220 to 280 feet along 2-fl resistivity Line 2 and again at

1 9 approximately 325 feet and 355 feet. This unit is underlain by a less resistive unit beginning at

20 approximately 25 fedt bgs or 75 feet in elevation. The resistivity data suggests that the less resistive unit

2 1 may contain a greater silt or clay content than the overlying unit.

22 IP data presented in Figure 4-5 shows two areas of elevated chargeability in the vicinity of Pit 1. These

23 areas of elevated chargeability are located west to east at approximately 325 feet and 355 feet along 1P

24 Line I and begin at approximately 15 to 20 feet bgs (approximately 80 feet above msl). These areas of

25 elevated chargeability appear to extend into the less resistive geologic unit (more silty or clayey unit).

26 These two areas of elevated chargeability may represent areas of potentially impacted soils associated

27 with former ETFA pit activities.
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O E4.2 FORMER ETA PIT 2

2 Elevated EM response values were observed to the west of the suspected location of Pit 2. EM data show

3 two areas of elevated EM response may be attributable to the presence of Pit 2. For the purpose of this

4 investigation, they are denoted as Pit 2A and 28 on Figure 4-2.

5 The anomaly designated as Pit 2A is irregular in shape, exhibiting approximate dimensions of 100 feet

6 long and up to 65 feet wide. This anomaly encompasses an area of approximately 4,400 square feet, is

7 roughly circular, and is approximately 35 feet in diameter. The anomaly designated as Pit 28

8 encompasses an area of approximately 2,000 square feet. This anomaly is located northeast of the north-

9 south running guardrail and is closer to the suspected location of Pit 2.

1 0 The effects of surface metallic objects are evident in EM data collected in the vicinity of Pit 2 and the

I I western portion of the area surveyed. Security fencing lining the eastern portion of the former tank berm

1 2 bounds the western extreme of the area surveyed. North to south and east to west trending EM anomalies

1 3 in the western half of the area surveyed are attributable to a subsurface sewer line and guardrails. The04 southern area of EM surveying was completed to investigate an area of elevated groundwater

0 5 contamination results. Elevated conductivity observed in this area is attributable to aboveground soil and

1 6 rock piles and large metallic storage bins staged in the area.

1 7 Following analysis of EM data, GPR profile lines PI through P4 and P8 through PlO were completed

18 over the interpreted areas of Pit 2. Figure 4-6 shows GPR profile line P8 completed through the Pit 2A

19 area. A subtle shallow reflector extends west to east from approximately 25 to 90 feet along the profile

20 and extends to approximately 1.7 to 2 feet bgs.

21 Based on the findings of the EM and GPR surveys, 2-D resistivity Line 2 and HF Line 3 were completed

22 through the interpreted footprints of the former FTA Pits 1 and 2 areas (Figure 4-1). Figures 4-4 and 4-5

23 show cross-sectional views of resistivity and chargeability through Pits I and 2, respectively. The highest

24 EM response values observed in Pit 2A correspond well with a shallow resistivity low observed extending

25 west to east from approximately 120 feet to 140 feet along 2-D3 resistivity Line 2 (Figure 4-4) to

26 approximately 4 feet bgs.

27 Figure 4-4 shows a layer of high resistivity extending from approximately 5 to 20 feet bgs. The high

*resistive unit extends deeper west to east from approximately 220 to 280 feet and from 325 feet and

030011.29 E-4-3



869 639
Supplemental Feasibility Study Investigation Report July 2005
Defense Supply Center Richmond

1 355 feet along 2-D resistivity Line 2. This area of higher resistivity may represent a sandy geologic unit.

2 This more resistive unit is underlain by a less resistive unit or a siltier or clayey geologic unit beginning at

3 approximately 25 feet bgs.

4 lIP data presented in Figure 4-5 shows two areas of elevated chargeability in the vicinity of the Pit 2A and

5 2B3 EM anomalies. Areas of elevated chargeability within the immediate vicinity of the Pit 2A and 2B

6 EM anomalies (Figure 4-5) are located at approximately 65 feet, 150 feet and 245 feet west to east along

7 lIP Line I and begin at approximately 15 to 20 feet bgs. These areas of elevated chargeability appear to

8 extend into the less resistive geologic unit (more silty or clayey unit). The areas of elevated chargeability

9 may represent potentially impacted soils associated with former FTA pit activities.

1 0 E4.3 FORMER FTA PIT 3

1 1 As previously discussed, EM data were adversely affected within the fenced area of the tank berm or

1 2 suspected location of former FT1A Pit 3. Three GPR profiles were completed over the suspected location

1 3 of Pit 3 (Figure 4-1 and Appendix C in Attachment A). GIPR profile P12 (Figure 4-7) shows an

14 approximately 30-foot-wide, shallow (2.5 feet bgs), disturbed soil area immediately adjacent to the foot of

15 the easternmost berm wall (Figure 4-1). This anomaly is subtle in nature and may be due in part to

1 6 excavation activities associated with the construction of the tank berm.

17 E4.4 INTERPRETED TOP OF BEDROCK SURFACE

1 8 The location of seismic refraction profiles are shown in Figure 4-1. Individual seismic refraction profiles

1 9 and first arrival time of primary and refracted sound waves are presented in Appendix B of Attachment A.

20 As stated previously, 2-D resistivity Line 1 was completed in the Kingsland Creek floodplain to profile

2 1 the top of bedrock due to difficult access issues.

22 Based on seismic refraction data and 2-D resistivity data, the interpreted top of the bedrock surface

23 (presented as elevation) is shown in Figure 4-8. This map represents the 7,500-foot-per-second velocity

24 surface. This is generally an acceptable velocity for use when limited bedrock drilling data are available.

25 This velocity is typically indicative of the presence of competent bedrock. Using a resistivity value of

26 over 200 Ohmrn- to represent competent bedrock for resistivity Line I (Attachment A of Appendix B),

27 suggests that bedrock is much deeper than 50 feet bgs. However, this interpretation is not consistent with

030011-29 E-4-4
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. I the depth at which saprolite was encountered (approximately 40 feet bgs) in monitoring well MWEFTA-14

2 (Figure 4-1). Therefore, the use of resistivity data to interpret the top of bedrock is uncertain.

3 Based on the seismic refraction data, the interpreted bedrock surface below OU 7 ranges from

4 approximately 45 to 75 feet bgs. This is generally consistent with saprolite/bedrock data from boring logs

5 of monitoring wells installed in the area. The interpreted top of bedrock appears to slope towards the

6 southeast, trending deeper towards Kingsland Creek.

030011.29 E-4-5
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TABLE E2-1

3 SUMMARY OF GEOPHYSICAL SURVEY RATIONALE
4 Supplemental FS Field Investigation
5 Defense Supply Center Richmond
6 Richmond, Virginia
7

Geophysical Method Rationale Area 50 LandfillINGA Rationale OU 7
GEM2 Electromagnetic * Grid survey to map the lateral extent *Grid survey to define the location and
(EM) Induction Survey of fill at Area 50 lateral extent of former PTA Pits I, and

Grid survey to map possible fill 2.
material in the northern portion of
the NGA

Ground-probing Radar * Vertical profiling of selected EM * Vertical profiling of EM anomalies
anomalies, determine the depth of fill attributable to former PTA Pits I, and 2,

determine the depth of pits.
*Vertical profiling of the suspected area

of Pit 3.
2 Dimensional Resistivity *Vertical profiling to determine depth *Vertical profiling to determine depth of
and Induced Polarization of fill at Area 50 former ETA pits

Vertical profilig to provided *Vertical profiling to provided evidence
evidence for the presence or for the presence or absence of DNAPL
absence of DNAPL in subsurface in soils beneath former FTA pits
soils *Determine the depth of bedrock

Seismic Refraction *Vertical profiling to determine the *Vertical profiling to determine the top
top of the bedrock surface of the bedrock surface underlying the

@8 ~~~~~~~~~~underlying the site site

PREPARED/DATE: _____

CHECKED/DATE ______

9

0
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TABLE E2-2

3 SUMMARY OF GEOPHYSICAL SURVEY APPROACH
4 Supplemental FS Field Investigation
5 Defense Supply Center Richmond
6 Richmond, Virginia
7

Step Approach Elements
Step I e Establish a reference grid for EM surveys over the suspected fill areas and former fire training

area pits
Step 2 * Complete GEM2 EM Induction survey mapping

* Complete a field analysis of EM data, review data for areas of elevated conductivity
Step 3 * Locate G3PR profile lines and 2-fl Resistivity/IP lines over areas exhibiting elevated

conductivity attributable to disposal and fire training activities.
* Complete GPR profile lines over selected conductivity anomalies
* Complete 2-D Resistivity and 1? profiling through interpreted source areas

Step 4 * Establish seismic refraction survey lines through mapped source areas and downgradient
locations

* Complete seismic refraction survey profiling

8

PREPARED/DATE: _____

CHECKED/DATE ______

9
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chargeability (Al: One of several units of induced polarization in the time domain. 1. The ratio of
initial decay voltage (or secondary voltage) to primary voltage. 2. The dimensionless induced-
polarization parameter of' a material in which there is an induced-current dipole moment per unit
volume P energized by a current density. 3. The fractional change in resistance measured on a
decay curve, as a function of time.

conductivity: The ability of a material to conduct electrical current. In isotropic material, the
reciprocal of resistivity. Sometimes called specific conductance. Units are siemens per meter.

dipole-dipole array: Inline electrode array used in induced polarization, electrical, and
electromagnetic surveying, where both current and potential-measuring electrodes are closely
spaced.

electromagnetic method (EM method): _i lek, tro& mag net' ik A method in which the magnetic
and/or electric fields associated with artificially generated subsurface currents are measured. In
general, electromagnetic methods are considered to be those in which the electric and magnetic
fields in the earth satisfy the diffusion equation (which ignores displacement currents) but not
Laplace's equation (which ignores induction effects) nor the wave equation (which includes
displacement currents). One normally excludes methods such as GPR that use microwave or higher
frequencies (and which consequently have little effective penetration) and methods that use dc or
very low frequencies where induction effects are not important (resistivity and IP methods).
Natural field methods (such as Afmag and magnetotellurics) employ natural energy as the source;
controlled source electromagnetis methods (CSEM) (such as loop-loop techniques) require a
man-made source.

first break: The first recorded signal attributable to seismic-wave travel from a known source.
First breaks on reflection records are used for information about the weathering. An initial
compression usually shows as a downkick (SEG polarity standard). First-break times are used in
static corrections and in headwave interpretation.
first-break intercept

geophone: The instrument used to transform seismic energy into an electrical voltage; a
seismnometer, seis, detector, receiver, jug, bug, or pickup. Geophones ordinarily respond to only
one component of the ground's displacement, velocity, or acceleration that is involved in the
passage of a seismic wave. Three mutually orthogonal phones are used to record all three
components. Most land geophones are of the moving-coil type. A coil is suspended by springs in a
magnetic field (the magnet may be integral with the case of the instrument). A seismic wave moves
the case and the magnet, but the coil remains relatively stationary because of its inertia. The
relative movement of a magnetic field with respect to the coil generates a voltage across the coil,
the voltage being proportional to the relative velocity of the coil with respect to the magnet (when
above the natural frequency of the geophone). Below the natural frequency, the output (for input of
constant velocity of magnet motion) is proportional to frequency and hence to the acceleration
involved in the seismic wave passage.

O r~~~ Sheriff, Robert E. Encyclopedic Dictionary ofApplied Geophysics. Tulsa, Oklahoma : Society of Exploration
Geophysicists, 2002.
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geophone array: The use of areal, linear, or (occasionally) vertical patterns with more than one
geophone per channel. Used to discriminate against events with certain apparent wavelengths.

geophone cable: Insulated cable to which geophone groups are connected.

geophone interval: 1. The distance between adjacent geophones within a group. 2. Sometimes used
for group interval, the separation between the centers of adjacent geophone groups.

head wave: A wave characterized by entering and leaving a high-velocity medium at the critical
angle. Also called a refraction, Meisner, Mintrop, von Schmidt, conical wave.

induced polarization (IP): I. An exploration method involving measurement of the slow decay of
voltage in the ground following the cessation of an excitation current pulse (time-domain method)
or low-frequency (below I100 Hz) variations of earth impedance (frequency-domain or
overvoltage method). Most of the stored energy involved with IP is chemical, involving variations
in the mobility of ions (membrane polarization or the normal IP effect) and variations because of
the change from ionic to electronic conduction where metallic minerals are present (electrode
polarization, induced potential, or interfacial polarization ); the latter is usually the larger effect.
Various electrode configurations are used, especially the dipole-dipole array. 2. The production of a
double layer of charge at mineral interfaces or of changes in such double layers as a result of
applied electric or magnetic fields.

mn-phase: 1. The condition in which two waves of the same frequency have the same phase. 2.
Electrical signal with the same phase angle as that of the exciting signal or comparison signal.

magnetic susceptibility: A measure of the degree to which a substance may be magnetized; the
ratio k or k' of the magnetization M or I to the magnetizing force H that is responsible for it: kH=M
in the Si system, k'H=I in the cgs system. The susceptibility is dimensionless but of different
magnitude in the two systems: k=4ntk'. The susceptibility is related to the magnetic permeability p:
k&p-l, k=(-IAz
Susceptibility in cgs units is sometimes measured in units of 10-6 ("micro-cgs"). Rock
susceptibility usually ranges from 0to 0.01 cgs units (0to 10,000 micro-cgs) and itis often
proportional to the fraction of magnetite present.

ohm-meter: A unit of resistivity, also written ohm-meter2fmeter; the resistance of a meter cube to
the flow of current between opposite faces. Reciprocal of mbo/m

P-wave: An elastic body wave in which particle motion is in the direction of propagation. The type
of seismic wave assumed in conventional seismic exploration. Also called primary wave (undae
primae), compressional wave, longitudinal wave, push-pull wave, pressure wave, dilatational
wave, rarefaction wave, and irrotational wave. In an isotropic homogeneous solid, the P-wave
velocity VP can be expressed in terms of the elastic constants and the density.

quadrature: 900 out of phase. The quadrature component of a signal is the out-of-phase
component; the part of an induced signal which is out-of-phase with the generating signal.

v Geophex, Ltd.
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refraction survey: 1. A program to map geologic structure by using bead waves. Head waves
involve energy that enters a high-velocity medium (refractor) near the critical angle and travels in
the high-velocity medium nearly parallel to the refractor surface. The objective is to determine the
arrival times of the head waves to map the depth to the refractors in which they travel.

refractor: A layer of higher velocity than overlying layers through which a head wave _q.v._ can
travel. To be useful for mapping, refractors must be (a) sufficiently thick (greater than 1 /1I0 of a
wavelength) for a head wave to carry energy over an applicable distance, (b) sufficiently extensive
that the same refractor is mappable over an appreciable ar'ea, (c) sufficiently distinctive in velocity
that the head wave can be distinguished from the waves carried in other layers, and (d) not be
"hidden" by a shallower refractor of higher velocity.

source point (SP): 1. The location where seismic energy is released, such as by an explosive shot,
an air gun release, a weight drop, a vibroseis excitation, etc. Where patterns of sources are used,
usually refers to the center of the pattern. 2. The area surrounding the source point.

takeout: A connection point to a multiconductor cable where geophones or geophone flyers can be
connected. Takeouts are usually polarized to reduce the likelihood of making the connection
backwards.

40
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Executive Summary

From August 1 8 to August 26, 2003, Geophex Ltd. performed geophysical surveys at the Defense
Supply Center in Richmond, Virginia. Geophex was contracted to execute Option A of Mactee's
RFP 551076, to collect Seismic Refraction and Ground Probing Radar (GPR) data. The purpose of
these surveys was to delineate the lateral extent of a suspected landfill in Area 50 and to determine
the location of suspected fire training pits in 0111 using GPR, and to map the top of bedrock at both
places using seismic refraction.

Option B of the same RFP added Electromagnetic Induction (EM) and Resistivity/Induced
Polarization data collection methods to the scope of work. Based on previous work near Richmond,
Virginia, Geophex mobilized to the site with equipment to perform Option B data collection if
necessary.

On-site processing and analysis of preliminary GPR data revealed that it would provide minimal
results toward the project goals. After consultation with Mactec personnel, preliminary EM data
were collected. The EM data were clearly superior at laterally defining suspected fire training pits
and landfill areas. Based on the EM results, a determination was made in the field to change the
scope of geophysical data collection. EM data were collected over suspected target areas in Area
50, the National Guard Area, and 0U7. Targeted resistivity and induced polarization profiles were
collected to define the vertical extent of, and the possible presence of NAPL within, anomalies
d~efined by the EM data. Seismic refraction data were collected as proposed.

* ~~At Mactec's request, Geophex has not provided interpretive results. Included in this deliverable is a
letter report and data package containing both electronic and hard copies of the geophysical data
collected at the site.

vii Geophex, Ltd,



869 672
cOerphy~cin'I Inv.... iionm a [ibc I circ us p1Imly C (crlc Rici~hndrI R ithLu VA

M ATI( Try Icn or 630 1-43~ I0301 No ye",nmr. noV

IA0 luiroduclion
Fient AuIgust IS througi Awugut 26, Geophe perasonne] reriormewd etnigc Inductioun
(IYMI, Seismic Remraction, Twe-Dincertsaiual DC Readsiviry cReustvitV ar 21 Res, In'duLced
pPLL ri ~aItil Ithin an GI 1roun id Prob n g hiddenrtilcPR nurev Cs al the D)een ce Simpy ( ent r
Richmond 0(D R), Virginia (Figure I iThe puToSC di ilL~e sue gtjn'c wa detenrinsne lepi, to
hedarvre an(d so dli ncale suibsurface amnit11 ies to aid en vrurnmenal imn' sticafliens alt he site.trial
12 acres of I'm daca. 62% hiet of seiscijec refractions data alcng 12 su~rrey lines 2100 ket oF
mesisi LVy Led ta onlrLr masurvey liesL 200 near or ill data along three slirvai> lines, attd 70NC ket
orf; ) date Mlong; 36 prortis were co'lleeted.

Fmm . criuis photogaph of he, flrfirme Siapplh ~ntc Richmond, AA

I ablies I through 3 provideIa summary oci'ihe geopIhysical MJtwvC lae desigitatiois arnd termionus,
and Figures 2 and 3 map the survey locations Fotriech method. 0 rM profitea are designuate as IP
thrFault P43 ii, Figuies 2 and 3. Noa I'rohles 14. 21 -25. and 37 LA ere voided in lire field.

t LLIII 11~~~~~~~*phK LI Id
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Geophysical Investigation at the Defense Supply Center Richmond, Richmond VA

MACTEC Project #: 6301-03-001 1 November, 2003

* ~~Table I. Geophysical survey line summary table for the National Guard Area

Seismic Refraction GPR
Line 4 NG Area Profile P38
Line 5 NG Area Profile P39
Line 6 NG Area Profile P40 & P41
Line 12 NO Area Profile P42 & 43

Table 2. Geophysical survey line summary table for Area 50

Seismic Refraction GPR Resistivity IP
Line 7 Profile P26 Line 3 Line 2
Line 8 Profile P27 Line 4 Line 3
Line 9 Profile P28 & P29
Line 10 Profile P30

______ _____ _____ Profile P31 _ _ _ _ _ _ _ _ _

Profile P32
Profile P33 & P34 __________

ProfileP35_&_36 _ _ _ _ _ _ _ _ _ _

Table 3. Geophysical survey line summary table for Area 0U7

Seismic Refraction GPR Resistivity IP0 L~~~ine I Profile P1 Line I Line 1
Line 2 Profile P2 Line 2 _________

Line 3 Profile P3 __________

L ine I1I Profile P4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Profile P5
Profile P6
Profile P7
Profile PB _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Profile P9
Profile PIlO
Profile PI11

_________ ________ Profile P 12 _ _ _ _ _ _ _ _ _

Profile PI13
______ _____ _____ Profile P16

________ ________ Profile P 1 7 _ _ _ _ _ _ _ _

______ ______ _____ Profile P 1 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

______ ______ _____ Profile P 1 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_____ ____ ____ ____ Profile P20 _ _ _ _ _ _ _ _ _

2 Geophex, Ltd.
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Geritt[scR I i csiat.uis it the DlrcM Sera, y en reTr Rlchenmnd. Ric inlaid VA
VIA( I C PFroi , 6301 -03 -(H) II Vw embrd 2)00S ~~2.0 !Vtilinrds

2.1 IElectronmagnctic inductio',
I[Fe I CTI methodiOICS X' rwifg (lie 40Liriud mate nal wCith a Taninr -fi lil-Vi;Ws I ri
cite romeagri fiic Coeld on Cr or Ounre freque nceis. and rec ord inrg pertuirbat ions oI he norman ftcal
I hat resut fronm secaurdd ary aiddy Cu Itu s indtie Ld Iin Cnu ct inrg fatdiers atno benen Ih the Li raCtIC
tlbe pi mnarv IKcd is typicallyidsuibi shed, in pulc.b asn natrai~ urn hog
small cot ile iaic nhsmtriL'ired)LI. The ntiensity IC thre induced eddyh Currents in the suibstirface isa
ru net ot of the grantd tortdu cait iv and is Inerancre iV no I c CCC er notI

*rhe rlcciromagntic induciion method Car be used lin iardt diThereat Idoelat or wie rest, [iew
clhct ye depat of e plouriar nC an he van LW by Changin Coaiher:I I lie spaCIng betwesen trnnstuiiirr

and receiver coils, * r 2) he firequency ofhtraitcfos mlted 1ekr I ie Ibi rt methon is k town as
virasdrctri(5, cu' rciig and it volvyes reelrd irige data usd1 g se veral 'an s irt Cr-a te ,, cir coil ntecry al at

, cd locatin;i rthe depth of ex plorath oi Tanuaes Vli, the Coil sprc ug, [lie seconid Tiethod is
kiW as Ifreqncm-t. switching a~ndin motys C hargin g 'Lw tran smit te Ireqa;ri ey. hut keeping the

trmanistcytre-c~civcr Coil Crnswint Indoore 4) *Tlie depil, iCO eX~phlomio is IirCt~CVre IIroporlh"toitlt
Lil rqtIene ruh II ot he freal ecy a Idalow ir evII equaVlS d0 raviIs or trino ugh a ondtct ic VCaerib and,
thus. sees deep struemres.i wiles a high frequenIy siizttM Can travel only a shod dlistart':e and. hats.
iees oitly lIa lo Stttc ti res.

ripart t Fcetrsomalan tOCCIAfrdpth anknadin

[NM drata were collected using a (EIIS-2 ("'ant, laicurrd by (Jcopliex andiehor roaidbn
eleclnroaigun eit eo (Hioureas 5 aned 6t [ lie OF MI-2 hits (lilt treasuriter coil Int l iIC reccisvor CutI
epraced 5.5 leer apart: ii aleo contains ii bird Inueit ne outIl tha relioves the pfn hadrv hlde lread tt 1
recei vr coil h ior re, 5). The GEM 2 is a fi, i'ut-t soundin/g ineat rmmnenint ca pah I of recordfit gp LI

I different frequencies sinlthaneotusl (boil, in-phaeiri t flu~dt 1Lidrathte data fort each firicaenei.y

Fl ut a 5. G4 r 11 -Žtit- tra- Milk) dilagramii

Gpt I i
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Conics toa In vcst gar Ion at the I sse C, Soinpply (i Rlc r C aind. F hnwrort VA

M A TCM Pr, e i C 63d) 4)~34)0f N Proessor Oro

Oeophe~c recrorded II jive quiviicies 33 )I, 7i V), 31430., 13 n9 and 470 1 HzI a during the survey ' aI
dire DSCIR WC seIcteri lie hste fieq LiIccCs basi oii cut past eptlanatio di saifla arsiIea In ii,
surey areas it) the sutand CAea MI)7} F il dtta wm-enre leted along tracklitneL s1apcd 5 feet aCaria
Susix v gH ds in Area 50 a', c the N ationalI (iisArd AcIca were clioal c el ning [nIck hueTS SpLC ed 2( fietc

Bhe K NI data wcere doo i nd oed it) a Ilaptep C omputer in the field DTe in -phase in d roadra lre darn
points de r each fireq unr %y Qec assi gned xy ec txnfinag . is usui, s tauca rd dlead rec Ott ini gproc CdurLeh.
by (icopeN ia~ riti enl sortv ware x.20, G eophinex Ilid. I. he Wootenn sofiveric re COIcl PUCIh ree
additional Vjpues uadratures auto (Osturrn iota coriduc vi and flugnel ic sonoadce il ib Ii l he
located(Ttle "~re TIhesi e,4porticc to ml EX( I[., coV flIe ibr iidding ajid( connouringr toing C~ases
Vittori< o i warre V. 5, (,eGosof Iit Isc

I he juadarniLhr sisurI (Qsum) I M data Reas Selected as besL 3,I srapping subsurface Iuanires :iiti is

shour woth the sie Puap Icelaid in figeures 7 andi . In phase and qusoadntinur conmponents lot at
live fry ae ntiiiis.I aswell as mrguagnet susceptibility and totl eondhicivity plois are displayed in
Appendfix A. In-haev and qpuadrature Peata reported in unils ;lfppm (the respnonse ojilse Pointucal. or
seccind ry. anc I ein pail per mir IIio)

a <~~~~~~~~~~~oc, AieT LAI.
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*caphyshck Ini VCesctgna~ At ilk Dc knsc S upn Iy t. snivri Thhnaind. R scaniong VA

MAcit , C Pai : 6101.0,N I N ovcmn,kstr.)t

2.2 Rcsistixhtv, and Innocent Polarization
Twon-dinleiosbna HC reSiStivity (ReSistiviNs or 20 Resl and mendioed polarization, FmW data were
collected ushingan AGI Suprv~itittg RK IF' Liith Remistiv itytP Meter. with a 56-electrode cable

eaich electrode was ready to acquire data. 10 reduce coentact resistances. eectrods were trebatd
ith salt m watter prior on the I esisunkoe test arid dateac(ILIIsiIIoF.

Faurm 9. ACIl Sunbth~ing id tRIP k fidtIe MVner Furon 141. Soverstiwg clrtmid otarhcd to ota,.

Resistivity dat a were acquired using a dipsoledtnlc getinlerr with a -entscer electrode spacing ftry
Line I. a I -mcecr spraing For Linme 2. aind aI -meter spacing kir Lines 3 And 4. L ne I and 2 werea
locaedM In Area O)LI 7. and Lines 3 andi 4 were located in Area 50.

0 Res~~F sLoviity dala mrap vafriations in subseur. ce electrical resistivit Y, Ithe electrical resistivity tlfa'iv

potin otIlhe earth is re hi Led tot vrminues, Ie og o paramHrete rs such as mino n ,t I ony. tiiiiidI cOn ten .cind
degree nfall~ter satu ratibon In nioit n ImtabenI al asur s wit nI elat ivdv shalIlow w ateor tableor.
reusfistivy valu tes are go'eround pniv uirtIv b v oilI watcrcnormaln. ILow eleItrical I -esoisivitv %itl ues
co respgned to high rin i bi LI Ik porn Rity and petitioae I t. rat her thaitn I jilt onloty dfi rec Ft,
c'AmpeI.ti a dry, abowe [lie w atertWI)lr}. orell-saned sand wtIll hr hI ghlIy resistki ve Ahi le the none sand
beI ow the wAleor tablIe w ill have a high bulIk mrst)~ rv and mllay represent alopre~nalkiItry path way IfI
condulifi As a II ion) and hae it nelw or Aney lwe rrsifi %try.

P dara were also collected Lising a dipol-ip tooe gonslicondona l-5-mayor spzacing fohr Li ne I and
a2-meter spacing brlins rA 2 and 3. Ill line I was leoatd in Areao ()I.V7 And was nocoincident w ith

210 ReN Inc 1 II' trane, 2 And 3 were located in Arna 50 and weare coincident with, 21) Rias I joe 3
and 4. respoectiNey

11' maps .roncs of the subsiurincc that can be electi IVall paried U-c i ones that have thle ail ity ills
lr charge arid behave Ilike a camainor) onflectrcal c Lbridtctio, of backt roks And LancialsolhLIevi1.

sedimnten s e ssentially electrolytic, by thre transport of ions through iniersiitial wateir iiipa ors.
I Aadititrafllv, this iretrrmd '5I used Itn dntect ore Nodies in imineral "esploration since itttrgranaritr
c montc. contain chargeaablie ineiallic aions associated with matron'c sul fide deposis. In
erFvAroiirertl geoiphvsic it is mirikeix thiat Imot I P ;tiorii:Llie, romQreset[itte pi-esetice of
Intergranular broaetni ions

0~~~~~~~~~~~~~~~~~~ ~h a
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Geophysical Investigation at the Defense Supply Center Richmond, Richmond VA

MACTEC Project #: 6301-03-0011 November, 2003

Our experience has led to the working hypothesis that environmental scale IP anomalies may be
associated NAPL contaminants. These IP anomalies are caused by a modified membrane
polarization effect. Membrane polarization usually results in rocks/sediments that contain some
clay particles as part of the overall matrix. Under an electrical current, these clay particles have a
slight net negative charge that attracts the positive ions from the electrolyte present in the pores
(usually water). As a result of this polarized distribution of ions the electrical current flow is
impeded. Once the current flow is turned off, the positive ions redistribute themselves to return to
an equilibrium position. The collection of IP data involves the introduction of an electrical current
into the ground that is then switched off. A voltage decay curve is measured as the soil returns to
equilibrium. Elevated pore space polarization under an applied electric field results from the
presence of NAPL contamination constricting available pore space to interstitial pore water, even in
the presence of small amounts of clay particles.

Data were transferred from the SuperSting to a PC off site. Each profile was edited and processed
with RES2DINV© software (Geoelectric Imaging, Inc.). Data processing consists of: I) entering
the elevations, 2) editing of any outlying data points, 3) combining individual acquisition
deployments for long profile lines, 4) a final inversion with RES2DINV©, 5) inversion results are
transferred to ASCII "XYZ" files, and 6) these files are imported into Oasis Montaj© software
(Geosoft, Inc.) for gridding and display.

Processed Resistivity/1P profiles are shown in Figures 11I to 17.

10 Geophex, Ltd.
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(v4.hysic, In vest igat on at 'lie Nerifen Supr y CVii r Rtahrt,. .Ind, Ri him,,d VA
MACtRc Paintg: CMI~3O .0>0A ...vembIl; t*<

2.3 Seimimc Rtefraction.
SCis MiC refloection, dant a v ar cCO] ae~d using betweean 20 andi 48 c Hirirck nWi 3 IC:-gre 'topILtl
ony vat each grophone cable lakeau (Figure I8). (il(DF 24-Channel Scistrograplrl ).
Inanae oc4raed by GiNefImeTICs IRC (F girces I w)Aere used uts Ie he i cording ii sttir Clear. The ge oph on a
intrervot for Lines 1,2. and 3 was I5 foot- All OthCr rCoratio lines usedl a geophosie interval oF 10
fee. Over all line englhs and geopreane irriers al were determniied by the space ACailabls at the dt
Coil centi er actiorts, I; nvrgy saas firparned tate the grounrd at lbet wen S and I I source roir is oil

Itsc I uie. I hs enecrgy stanre used was prima r i a tCluck internaed stars acturtaid Farmenr SAAIlI1
stacked 5 tne 1) titere at eoach source paint (Fig~ire 20Y At source prices that the SAl tC ouldICi
access, a 12 lb sledgehammer was used. slacked ID ito 20 tines. Data were rxerded cii a laptop
coinpeter uriing, 3eormetics' Scismondule Countroller soflw~arc v. 8. I8 Frigure 2 I ., First break
limes were pitck using Searcher Picke sentar (~* 1.5. Dpeal Sensate I. Source anid geephianae
lae ancnetr s we i, Combained wt It de fi rst arrival mles arad Prnce ssed aninrg Sen~l sIt 20) s(, ftv areC
is 3.5, Opitirn Solliwrc). The velocity, nrde] results were transferred to ASCI I X 2 Not Ie ilk

imppratcd into) Oasis Wantaj soflvarc (Veoson i. nc for Sriading And display.

kliure '8,.4 Ank rart~oniplm Array wuk Aned Al Parts FIs.are 19 G,,de 24-,hatror reimogranI

-4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~u

Ii rlean In. I ruck a,"rn sId'tring arit'ale ban, nr Main It. PC colfra'ihe Irvf'vt'un dii's VrI Iritpnl
"imioti ah( Ounn

s Cola k 'IN
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Geaplwsika En' estihatio, a' the Defense Supply (.l mlcr l Richamoad Rihm rond VA
NAC Tr Ilrajcvt 6 301 AsVti) I I November 2fl03

(iceraly.Seismic refracimin dzta wus oF good to excellcien qualitw, Arrival nImeS weC Minimally
compl~icaed a fiew shot locatious due Io mechanical vibrantions (e g. large air conditioning

compressors and the water treatment plant) Figure 22 slmwoc an exampi I 'Ca typical re The finDt
wi tg t tritce reconlod during this: project.

comsrca~ ostuttewage] (]I th Sipig F7* yotedbyF7 tall In S Fgr23,I h
ISIM,,d vs ft WIMH"~ ~ ~ ~~S.

ScI !f\ a j1 dA
'A\IHLI~~~hX ~~i't~i I t0 1 L'U~ IT
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(mcophymsw I fiwosnganun at 'he Dei I nsc Stpploy (du Rl lchnrond. R ,hmon4 V A
MA(1E. PNw>, IA. 6301 -C 3 O II N'io~ No4,. ~~2.44 Grougd Probing Radar

OFIt deial were coelectcd using at RAMA( X3M radar colotrol tuit in coljntraiafl with S250 M4Hz
aritemir'. bltl, Iiiindalaturedl AV MAL A GtotSie'tar (rF~igrn 36). G:PR Lthus were rullecatc! and
proccssed USO ion~ sionlsware (* 1.3.6. MAI Al . GiorSctieno), tIFe Icagih is renorrded b

all IfllI etaI Led SLIs rey at thachd Io tih' antena.1

Paiente 36. (;Pl hats acuxuiton. 251 virIDatnh'st

(neophex collected GJ'R thata ovr 43 individual profkls, ITtessepraties aJe des iznaied M t hroLIgh
P4 3 in Figures 2 am' 3, Profille tinthoers 1 5,21I thouogh 25~, ant] .37 w ei stuie~d in the fiid! and a e
not slowni in Figures 2 aend 3 or A~ppendix C , An examuple ol thle IOFF data is shown itii Figure 37.
In genernl (I PR tid t~,raitned good resol IutionpIo Dp~ xnglyu A f~beel deptl Ii rest prinifies Is or C

collected Lising a lower frvquencv (IJOIF ]II) Antemlia 250 Ml, dIA ha acquiosil ion was close' US thtC
IIOtMlILi auitetum d jeved onl11y maurginally belter p)enciralioli with stfitgni~atly Iess resolution.
Diwtal (C PR dantati w reun brarded to MAC1 F Mr, Sconn Ca 'kin p for anralysis.

Appendix C) contains a single plate show ing relevant CI'l hProli les collected ait the xite

6oq"hav Ill
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Geophysical Investigation at the Defense Supply Center Richmond, Richmond VA
MACTEC Project #: 6301-03-0011 November, 2003

2.5 Surveying/Locations
All geophysical survey grids and profiles were surveyed using a Trimble Pro XR Global Positioning
System (GPS). OPS data were post processed using Trimble Pathfinder Office (v. 2.90). All data
was rectified to Virginia State Plane (South) Coordinates (NAD 1983, Conus) using the Richmond,
VA, I CORS base station. GPS elevations were measured from mean sea level using defined Geoid
99 (Conus). Relative elevations along seismic refraction lines and Resistivity lIP lines were
recorded in the field using a hand level. These elevations were corrected to sea level by comparing
OPS elevations to top of casing and ground surface elevations from existing drill logs, provided by
Mactec.

34 Geophex, Ltd.
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