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Geo$trategi$ lnc.

FIELD METHODS AND PROCEDUNES

MqbiUzrtiqn

Prior to lny drill inE rclivitie8,
tbar E€cE3$Bfy drill ing parmit5 havc

Utiliry tocarion3 srill b6 lEcatcd
lot to dirruFl tcriviticE ar a
rcvicw avtilablc public dnts orr.
thc loestion of wctts withil s

rubrurfqcs gcology end
half-mile of lh. projcct

A0ri l  10. I9?0

lf n arrtnt€dr
sitc ,rill b6
thlt driltirt

- Gco$tratcgics Inq. (GSI) wil verify
bctn Eccured.

aad drill iag witt bi cdDduEtcd so ns
prog'ccr ritc, GSI will obrs.in rnd

idenrifi6d.
sq uipntcnt Ean

Dr i l l in :

Drillarr *ilt bG
bc IDipcctcd prior

notified in ldvanct io
to pnrfqrmirrt l+orh.

Thc .subrurfo,cc invcaljglllsrr ars typicslly pcrforrnid to ErrE$ lh6
Itarrrl !nd vcrticol Extant of pcrrolcur hydtoclrbons ErcrcDr in soiljand groundwrrcr, Drill i lg fi6rhoda wi bc lclectcd ro optlfi irq ficld
daro rcquirarnenrE rr well 0s bl compatiblc with kacwn or sutpecred
srbsurfacs gcologic conditionr-

Mo itorirg ',vE!ls [rc lnllrllad usitrg I truct(-mountcd holoy.rrcm 4ugcr
drill rig or nud.rorary drill- , rig.. Typicolly, tnc nolto",-stcrn rig 

- 
li

uscd _for wcltr up to 100 icct, if rubsurfasc conditions arr
rhsh 1oo-lcct drca rro typically drillcd

When mud rotary drilling ir uscd. rn
perforrocd for addirionlt lirhologicrl

in formlr ion.  Alsd dur i rE mud rdf r ry  dr i l t ing prccaur iof i t  wi l l -  bdl l l (c t r  to  Frcvenr  mud f tg l  c i reuhcing conraminlnrs b l  u3 i0g E
conducror - clsint to rcrl off corraminrtid aoncs. Scmpf"s ,riif f.
co i iccrcd for  l j tho logi6 logging by fgnt i  uour  ch ip,  rnd whcr€ Dccdcd
oy 0r lvE Samplc or  COIC rE sDcci f jCd by thc gupcrv is i r r  ccoloejsrby drivr snmplE or cori rc spcliflcd by ihc supcrvisilg 

-g"otogrsr.

favorablc. Vcllr grclrcr
using mUd-rd!rry tachniq uc!.
eleetric loE will bc

Pr,gc I



Geo$trategbs Inc.

Soi l  Samol inr

Shsllov soil borints uilt bc drillBd uring I lruck-mouDted hollo\y-stcn
au8cr  dr i l l i l lg  f ig ,  u l lc$ r i td  condi t io  s  f rvcr  r  d i f fercnr  dr i l l ing
method, Drill iuB nnd slrnplirg r"rrhod.s will ba consisrcnt wirh ASTM
Method D.l45Z'80. Thc rugcr siza will bc a miri:sun 6-incb nornins,l
ou$idc-diarnctrr (O.D). No dri[ing nuid! will bc uscd durint rhis
drill inE mEthod. Thi !'utcr! trnd olhcr rools uscd in lnc borE hola
s,ill bc slclm clcq,ncd bcforc u.sc and bctv/.cen borjEis to minimizc the
poslibiliti is of crors.eontamifatiofi bnrwicn boriEgr.

Soil s8Eplcs ers rypically sgltrctcd i! s-foDt intcrvllr a! $ minimum
from ground surfsre rp torol dslrri of borjng. Additiontl roil s!ftplar
rril l bc collcctrd bescd on sigtifiant lithologic chqngrs and/o!
pot.ntial chctricrl contcrt, Soil srftplrE from cach sumpling iatcrvt!
will bc tithololically dcscribad by n GSI gcologirt (Fleurc l). Soil
colors will bc dcrcribcd uring rhc MuRrcll Coldr Chnrl. Roc* unitr
trill bc loggctl udng lppropriate lithologic tcirrrs, tnd colors
dcscribcd by thc GS,A. Rock Colot Chrrr.

Hcad-epecc anslyrc$ will bc pcrfornid to check fot tha avirlcncc of
vohtilc or8[Dic compounds, Hold-rpacc anqlyscs will bq pcrformcd
uring rs orguic vapor s[!ly2!r; cither an OvA, HNU. or Ovttl Or$rnic
v.por codcantrEtionr rrill bc rccordcd or tha GSI titld l6E 6f borllE
(FiEurc II, Thc sclcctiol of roil mmplqr for chcffical rnalycis are
typiEllly blrcd on rhc follolr'ing critrri

l) S6il dircotondon
2) Soil odorr
3) Yitual sorfirnarion of fhcmlcal in soil

. . 4) D.pth with relpcEt to undcrgtound ranks (or crirring Eradc)
5) Dopth with r€rpcEt to ground wtter
6) OYA raarliag

S6it srmplci (futl brrss lincru) sclccrcd for chemicrj an{lysir qrq
ifirtcdia,rqly covrrcd wilh elumiIutrt foil 0nd thc liucr cndc rri ctppcd
to pr€vcnt volatili iation. ThE Etmplcr lrc I!bcled qnd cntcred onto a
f,hain-of{urrody f ortn, end pliccd in ! coolcr oD bluc ice for
trantport !g E Statc-ccrrificd tnalylicsl laborrtory.

Soi l  cut t ings arc srochpi lcd on-s i tc .  Sai l i  t rc  t rmplcd rnd rn i lyzcd
for  s i te-spcei f ic  chcmical  p t r tmctcfs .  Disposi r ion of  so i t r  i3
dc[ rcndcta of  chcrn icr l  anAt ] i r ica l  rcsuj ts  of  thc samplqs.

Apr i l  30,  1990

Psgc !



Pegc l

GeoStrategles Inc.
April 10. I 990

ScILELEEII!,g - cont.

Soil borirls not convsrtcd tq mon;toring $.clh yill bc bgckfill
(scrlcd) to grouud surflcc using cithcr E I|Eat ccnsnt
cemcilt-berronkc grout mixrura Blckfill iae ryill bG treraicd
continuoutly pUmping grout frottl thE bottom ro thc top of thc b
wharc dcpth cxcccdt 20'or as rcquited by locAl pcrrDit rcquiremenrE,

All ficld rnd officc wcrk, inclutling lxFlorBtory boring logr,
prcpdrcd uorlar rhE dir6ctioD of a rrgistcrcd 3cologirr.

Monlmrlnl Well Instalkriqtr.

Monitoring wcll caring snd. lsrrcn will bc coNlfuctcd of Schcdulc
fluth-joitrr thrcrdad Fotyv;nylchloridc (pyC), Thc $du scracn rvill
frcrory mill"+lott+d unlc$ ldditionrl opcfi rrc5 is rcquil€rl (eS.
convcrsion to a!. cxffaclidn well in r low-yirld rquifcr). tfc ssric-D
Iargth wilt bc plrccrt r.ljr.qcrrt to thc rquifBr rnrtcrlrl to a minimum ol
z-fcct rbgve ancpurtErcd wrtcr. No scrctn lhnll Dc Ftrccd in a
bar.h6la th8t potcfitiqlly crtrqtli lryd.iulic intcrqonncerion of two
norc aquifcr uniB- ScreeE JlOt JizE r$d lfell Etnd ptck !'}il l
compatiblc. vrlth ercountercd Equilcr mqtEriol* c,s cOnfirmed by sicye
ahalyris,

Monitoring welts will bc complcrcd below gradc (Figurc Z) unlclr
lpcciNl condilionl crist rhll rcqui16 tbovttrrdc complction dcrig.n-
In lh? cvclt ! nonitoring wclt ir raquircd ir ot aqnifcr unit bcucrth
En cxilring rquifer, thc uppcr aquiler will be Bcthd ofl by
iDstelling a stccl conductor caslng with tn qnnoltr nes.r ccEcn! or
c?nlrr.bantonils tro|lr EEitl. This scll will bc rontinuously rremia
pumpEd [roE thc bofiorr ol thc rnnulul to ground surfacc.

Thc monltoring will s!nd p4ck will bc Ehcrd ldjtccDt ro thc cntira
scrcancd intrrvtl and rvill cxtcnd q rccoflmcndsd miDimum disrancc of
2-fcct rbove thc top of th! rcrccn. No rtnd pBck pill bG phccrl thst
tntcrconllccr! lwO or raofl Oquifcr unilr, A fiininurn 2-fOOf bs$tonitc
Fellct oi bentonitc !ltrrry rcri will bc ptrced abor/c thq sand pack.
Sand.-  p6.ck,  bcntoni tc ,  rod ccmclr  set l .  levc ls  wi l l  bc conf i tmcd by
S6undint  thc q,nnulus wi rh a c t l ibr r rcd wcighicd t tFe.  Th4 ,cm[ in i tg
snnut t r  Spnct  Ib0vE thc bcntooi te  rc [ l  wi l l  bc gtourcd wirh o
b+n|qf t i1g-s6rr* r1 f t i r turc  lnd ry i l l  bc t rcmie-ournocd f ronr  thc bor tom of
thc r l ln I l r , r  sp i tcc ro thc ground sur face.  Th€ bcnroni te  contg l l t  o f  rhc
g.out  wi l l  doa srcecd 5 pcrccnr  by sc lght-  A l je ld  tog of  bor . ing [nd
! fi<ld 'vcll coEpletiol forft will bc 

-Frcoarcrt 
by GSI l-or 6ich wcll

i n s I r l 1 6 d .

Dccontr f l id i t j0n oI  dr i l l ing cquipmcnr bcforc dr i l l ing sDd bcrry fc ' l
wr l ts  wi l l  coDsist  o i  f lc tm c lef ,n ing,  ind/ ,or , { lconor  eaih.

40,
bt
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Geostrategies Inc.
Apr i l  10.  1990

Wci l  Dcvcldplnrr r

All ncrvly instaltctl welh lritl be Frapcrly dcvclopcd within 48 hour!
of complctio!. No wrlt will bc davdlopdd utrtil rhc '*ell scs,l has gct
E minimum of l2 hosrr. Dcvelopment procFdrrq! will include onc or
morc of thc flcthod! dcdcribcd bclow:

Bqili n r

Brilint util l bc usad to rcmovc rnspended scdirncnls rnd dri.ltinE
flulds from thc wcll, where rpplic*blc, Thc beil€r reill bc
raiEcd s.nd iawered lhrough thr column of watcf iu thc |'cll go eg
lo crcatc ! trltlc 3urEinl rcrion ifl thc $crGEncd intcrwl This
todhliquc m8y bc urrd in conjuDction vith othEr tcchDiquEEr sueb
rr pumgiag" rrd msy bs used alonc if thc r|cll is of low yicld,

Fumplnq

FuI[pirE will b€ uscd in conjuuctioa with bailing or rurging. Thc
pump will bG oFEretid in ruch r ltranrer tE to Eertly gurBa tha
cndre scrBEn€d iatcrwi of the wcll. Thir moy involvc oFarttin8,
rhc pump with r FrcAar rypc oachlnirrn rftrched $,ud rlowly rEiriut
rnd lowcring tha Fump, or by cyclilg tha pump off r.nd on to sllo*,
vrttr to rnovc in trd out gf tha lrccnad iltcrvsl. CrrG 'itiu bi
ugcd lot to ovcrpump p well,

tr|Irill.

SurBirE will bc pcrformcd oo nclls ihar rrc lcr9Eucd in known or
suspcctaal high yield for:nlrions rnd/or on larEar diaqrgter
(rtcovcry) wclls. A lurgE block will bc raised !,nd loy€rrd
lhrough tha cnrirc lcrceacd intcteal. forcing watcr in eftd out of
lhc wcll icreen and euad pock. Pumpitrg cr air lifting will bc
used in conjunetjon ryith this mcthod of dcvalopmcnr ro rcmovc !try
scdimcnt  brosght  in lo  rhe wcl l  t lur ing surg ing,

.4,i r LiItin€

Air  J i f t jnS wi l l  bc urcd to rc f i rovt  scdimcnr f rorn * ,c l l t  ig  in
Il!crfi[!iea to pumping uoder certrin eOndiriolrs. tl/ 'hcn
apDropr i t ta ,  a .  turge b lock dcs igned for  urc wi th a i r  l i f r ing * i l l
bc u5cd ro {g i l r rc  thc cnr i rc  s€rccncd in torval  lnd wqtcr  wi l l  bc
l i f tsd out  of  thc wel l  u i ing forced ! i r ,  whcn o i r  l i f r ing i r
pcr formcd,  the q i r  sourcc wi l l  bc e i th t r  n i t rogcn or  f i l tc rdd d i r
!nd thc proccdur t  rv i l l  bc pcr formcd tdnr ly  to  prcycnt  any dtmtgc
to thE wcl l  scrcfo or  crs ing nnd to in3urc that  d ischtrBed watet
is con tai ncd.

Prte {



Geostr|tegle$ lnc.
Apri l  20, t  990

\ryell Dcvelopmcnr - cont.

All well dcvcloplnt equiprocRt *ill bc thorosghly dcconraminlred grior
to davclopEent uling a sr.cam clcancr and/or Al{ofior dat?rEEnt s.ash nnd
clsln wErlr rinrc. During davrlopmcal pfoccdsrgs. fi€ld ptr'3merars
(tsrlPeriture, spccific conduclusE tDd pH) win bc mquitorsd !.nd.
rccorded oa well davolopmrnt formc {Fi3ura 3). Equilibrarion
rsquirgmcl$ corslst of a Eil' imum of thrcc readingc vith tbr fo[owing
tCcuricy ltsndardgt

Spccific Conducruncc
TEmpgr{iurc

t 0,1 pH rtritr
I 109t of full scrlc r:rding
+ 0,J d€grEcr Cchius

TtG yslli will bc dcvclopcd uflti l w{tcr ir vilibly clalr ond frce of
lcdimct|t E nd wcll purginB p|Nrenrsrcrs rtrbitizcrl A r|rinlltlrrn of 8 lo
l0 well v6lumcg wilt bc purgcd from cBEi rvall, if fe!!ibla, tf r.clt
purging plramctcrt hEye not $dblli?cd l).forc l0 cesing voludra! hBvs
bectr rcraovcd, wcll dcvclopmcot will eo$riruc unril purli_Bt ptramEtcr!
havc stebilired rld for!}ttion slt.r it heing dnwn inro tha wcll. Thc
{dcqu4qy of wEll rtdyclopr'|cnr ril! bc jrrtgcd by rhc fictd !!chftichn
pBrfofmint tha w€ll dcvclogrnant ead blrcd on known fcrmation
cond i t ions,

$Icll Survqyirrq

I{olitoring wclls wili bc rur.rcycd to obtain top of box clcvttjoni to
th. nlarFt i0.01 foor, \{ntcr lcvcl mElrurErfltnt! will ba rccordcd to
thc.. o€.arcsr tO.Ot foor and refcrcnscd to Mcafl $cE Lsvcl {tvlsl}, If
Additiontl rlcl[r !.rc rcquircd. thcn Eri$tint and Dcwly inrtalled \rrcllc
trE $urveycd rclirie6 to MSL

Pr gs i



April 20" 1990

Ouaulfv Assumncc./O[rlirv Cdnrrot Ob idcriv6

The $&rhplirt nnd analysir procedurcr cnFloyad by GEttlcr.Ryin Inc.
(G-R) for Erould-$8ter rlmpling and rootriiorirB follow rpccific Qurlity
Arrutancc/Quality Control (QA/QC) guldlliD€$" Q'uelity A$urBrct
objeetives havc bccn crtablirbcd by G-R to ddvclop and imFlc$cnt
proctdutcs for obtrininl rnd svrlufiting wrtcr gu8lity and ficltl datr
in Bn accura , prEoiis. qnd complstE rrFnnFi so that rf,mDli|tE
procqdrrdr rnd ficld tncrslrcmctrt! provida infortnltiorr that is
cornpsrtbk lnd rcprcrElEtiyc of rctuql ficld €onditioltr- Quslity
Conrol (QC) ie oeirteincd by C-R by s8in8. ipccific fi6ld ptotocoh
tnd rsquiring th. .n.tyticsl hborriory to perlorm interntrl rnd
crternll QC ehcakr, It is rha gor.l of G.n to provials drtr thrt sr€
acsur&tc, pfccirc, co|nplcta, cotDFsrsblc, and foprctartrtivc. Thc
definitioor for bceuncyr prccision, complcteneBsr compqrrbility, rnd
rcprcscBtrtivcnc$ grc rr fcllo*$

- Acirsrrcv . tlrc dcgrx of aErcEncnt of i
n.rBu.Eetnt with ru rcccatcd rcftrEtrccd or true
vtlDG"

- Preeision - q ncasurr of atrEsEEnt amont
indlvldurl mcrsurcErsntr u[dar riniltt
oolditio$r. Urually axprcr*d in t"rEa of thg
gtrldErd dcviatioft.

- corrrplot6aaEE . thG BdloEDt of Telid datr obtrlDad
from e morrurr.rrant syrtFrD couparcd to tho rmos[t
that we! crpcctcd to !lc6t thr proict deta
go!tB,

- Ce4tarlbilitv - crpr6$Gs thc corfidcocg with
which onc drta rct can, bc coraFarcd to snolhar.

- RcBrErcptativancrr r d Fampk or lroup of
radrples thrt rcflccts thc ehrrrdteriBtict of the
Ecdle et rh€ Ear|pllnB point. Ir sho haltrdcr
how srll thc lrfiDling poirl rEDr.sGrtB ths
actual prfrEr6t6r variationr which rrc uldcr
$udy,

As pert of th? G-R QA/QC'progrEn, rpFticrblc fcderNl, rtste, rnd locrl
tcfcrcncc guidrncc documcnts are follored. Thc proccdurcr ouilincd in
tbcse rEtrlrtion!. raruuai.r, hrndbooftr, guidenoc documEnts, qnd
Journab rrc irccrporetcd lnto thc G-R sernpllng EroccdutFr to ascutc
that; tI) grouDd.uratar sampl€s arE FrgBErly oollcctcd, {2)
gtound-aEtcr rltlFlc! ara idcEtifird. prEtervcd, snd trurporlcd in r
merncr slrch th3.t they Brc rcpr.3cDtativc of ficld c.onditionr, rilil (3)
ohcmical rtraly3iB of dimplor t'rE acpuratc rnd roproduclblc.

14r6178$75m

plrnlrri rlrtnmmhl urhesln
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Aprll 20, 1990

Guidrlcc ifid Eefcrcnc6 Dd6-um6rtts UEEd l.l nnlllFt Ground!f,rtct SamDIci

docuncntr rrc urcd ro vcrify G-R
6u c||t rc8rtlatory B,uidanco. If $itc

thdrE plius will bc dEvclgpEd
vtd applicablc dooutrlcnts,

.4. . 3:tS/9-51.002

.4, . 530/SW5r r

.4. . 600/4.?$'020

*A, - 500/4.82{29

,A. . 600,/4d2'{t5?

A, - SIY-E$*, 3rd Editiou

CFR |35-SqTablc II
of Frilerrl R"cgrlrtiotr$)

Cofiscrvrtio[ erd Racovcr
(os\+cR 9950.t)

orlir Rcgioarl Wstar Quality
YrllcyBorr.l {Ccnt'il

orrir Rcgional wat6r Quality
trul Bo&rd (North Cstt. Saa

Bay, rnd Ccntral Yallcy)

t.rt) 7E9 7t@

tlnpling proc;durc8 lnd are ooncistEnt
rpccific work 8od se rplil8 plrnl arc

fron thcrc docudcats, rod ncwly

NEIC lilanurl for
Crounalsrtcr/Subfiurftca lnvcr$Eetion
st HErs;dous Wt3ts Siter

ProcedEra$ lvlrnual for Groundwrtcr
Moritoring qt Solid WEstc Dilpotal
Facilitics {AugeEt! 1977)

Mcthodc for Cheroicrl AnrlYri$ o[
lltsur rnd Wrtrca (Igtf)

Hrndbook for Ssmplila sDd Sirtple
Prcrcrvltlor of Wrtst eDd Wqgldwitcr
(r9t2)

Tcrt lt,Lthodi for Ortn c Chcmical
ADrlytir of MuDicipal atrd lttduEtsrisl
kstcx,rter ouly, 1982)

T t Mctho# for EvrluBliDg Solid
lvartc ' Phyrlcd/Chcmlcel ltrethotl3
(Novcnbcr, 1986)

Rcqulrcd Csntrinc*, Frctarvltiot
Tcchaiquce. rnd HoldiaE Tinct

Oroundsatcr Monitorirg TeshnisBl
Enforcc4cot Guidaoce flocuDsDt
(Scptcmbor, 1986)

A Cofttilqtion of ltrltor Qullity Gool!
(Sqprcfrbcr, lgtt)i Updrtcr (octobor,
telS)

Rcaionel Bolrd Strff RrcoEmondrtiont
for luitirl EYslurtiong and
Iuvccti3ation of Undarground Ttnk$
Tri-Rcrional Reconmchdrtions (Iuoq
| 9t8)

trg' 1

prrrrl r rrrtro*rll rulrrdqr



April 20, 1990

Guidirlcc rnd Rcftru]tcd l]ocurncat! Urld to Collcct Grdnlrdvrlcr Srfiolct tcont.)

watcr Quality conrrol Mfilorrndumi Dirporal, Trcrtmcot, and
Refn:c of Soilr Contsminrt:d with
Porrolcufi F ctionr (Asgsrt, l916l

Iltardous VrltE Tcrting Lebonmry
Ccrtificetior Lirt (March, 198?)

Lcr*iDB UndcrErouftd Fucl TNhL (LUFT)
Ficld M.rurl (Mgy, l9l8), rrd LIIFT
Ficlrl lv{snunl Revirion (April, l9t9}

Titlc 21, (Rctistcr *t5.#33-8.17-85),
Subchaptcr l& Undcrlrounal Trs*
RcEuLiio!!; A iclr 3. Eoatiurr 1633
rnd 2634; Articlc 4r Ssctionr 2615,
26d6, 2647, end 264t; Ardcl6 l,
Scstio,s 36?0, 26?I, r.rd 7672
(tuobc?, lg[ai! iDcluding r96E
Adctdficntr)

Grouadwrter Protactioa Progrru:
GuldrllDls fo,r GroutdEttEr rnd Soil
Iovcrti8rtiofti rt Lcrtiu3 UEdcrlrouad
Fucl Terk Sitcr (Novrubcr. 1988)

Stsndard Mqthodr f or thc Eri6iution
of tfrtcr eDd WsBtc?rtGrr. I6th
EdirioD

kinciplcs of EtvironEFtrtrl Alalyrir,
Volumc 55, Fngcg lzll-2trtt (D"ccsbcr,
Itts)

Nrpr Coudty Undcrlrourd Sto tc Tenl
Progrrm: Guld.litrag for Sirc
luvErtigttionr; Fsbr8ery I 9t9.

Guldali[cr for Preprrirg or Rcviewiug
Srmplirg Flrar for Eoil rrd
Groundwator Inrr8$gttion of Fucl
Co]ltiloinatioa Sitls (Jlnurry, I9t9)

(Cantral Vsllsy ftggls61

tc of Ctlifortrir
Eotrd

of Cilifornir
irol Bo.rd

Courty ff1ls; [i31yig1

F[blio Hcaltl Auociation

ydcel Chcftisrry (iourarl]

Cbra YBllEy Wrtcr District

ItlS) 7ts766

o[ Celifornir Dcpartnant of
Scrviqcc

Vitcr n caourca!

Wglrr N,Erourc$

qrn*rl rrl :ndtrnrrlld 
".'rhrrtrn 

.
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April 20. 1990

Guidancc and Rcfcrcncc Doeumcnts Uscd ro Collcst GroundYnipr gr.mnlat {cont.)

Cltre Vsllcy Vetrr DiEtrict

Clsrc vtllcy wtter Di$tliet

ican Pptrolcun lnrtituto

Pctrolcr l Institutc

Prtrolcum InEtitutc

$p66ific (r3 scodGd)

lnvcrtigs,tior rld Rcftgdirtlon st Fucl
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April 20. 1990

EccauJ€ tround-wrter srrnplc! Follcctcd by G-R ert sulyzcd to tba
p8rtr FGt billiot (ppb) rargc for many corrpoundij crtrcmc clrc it
E*ctcigaal to prcvctt contrrnination of rrnrplce. when volstilc or
rami-volatilc organis costpounds lrc lndtudllt for rnlly8ir, G-R
s4apli!8 crcs mtrEbcrs rvill Edhcrc to thf folloeinE procrul;onr itr thG
ficld:

I, A clcrtr pait of new, dispsreble glovol arc worn for clgh wall
bcing ranplcd.

. L Wbcn porriblt, lfmple! afc collcctcd froru knovn or cuspcctcd
u'ellt thst nrc lcart coDtaeirstcd (i.!, brctB?d[od) followtC
by well* in Incrcariag ordcr ol contarnitr4tio!,

], AErbicnt condidoE! arc continuElly raoaitorod to mEiDtajn I
38fiplc intcgrity.

whFr krotyn or potdfitirl organic conpoundc !r€ beirt rarnplod for, thc
folio$inB qdditiorrrl prscautioas arc !akc!:

l. All urnple botttcr rtrd rquiDrisut arc kcpt arvay fton furl! Nrd
rolvstrts. lryhcn poeaibl". gerolinc (rrsd in genffrtorr) ir
starGd. rwty from brilcn, rrrnplc bgitl€& Furghg FumDe, rtc.

I, Brilcr,! ltc madc of T€flor or Stlinlcrr Stcal. Othrr
mltarirk such EE pls.ltig Fay coDtamilitc Bafrplc{ with
phthalatc cgtatt which iuterfrrc s,itL many Gig Chr0mBtoErtFht
(GC) analysas,

!, Vohtile Orgtnic grouud.wrtar rrfrplcl trp Collsctcd go thft
air p|!E8s lhrough thc $!|pl? doe8 trOl Oggul Or iB mirimrl
(to ptc"ctrt yolatlles froE bcin8 ripFcd fr{r thc ramplaE}
r|mplB bottlc8 rtr fillcd by slowly rul ag the s|mplB do*T
thE slds of rhc bottl. Efiil lhero ir a porilivc corvqr
nerirsnr ovcr thc rcck of tha bottlc; tic Tcfloa siate of thE
rcDtunr (it cip) ir pFilioocd agaiast the metircus, rEd thE
c8p !8ru{r.d 6tr ti$htly; th! srmplc i! invcltsd lad rhe totllc
liehtly trppcd. Thc rbBcrF? of ea sit bBbbl€ indisrrs! r
ruccc*rful s*l; if r bubblo ir rvidctt, tle crp ir rcmovcd,
nore simplc i! add.d, end the bottlg i* rc*calcd,

4, ExtE Tcfloh rcrlt trc broulht into thc ficld ir ersc r6rlB
8rg difficult to hrndlc. rnd/of nrc droppGrl, Drdpped rcrb rtc
cotrridcrtd cootiminetcd rnd rrc not urad.
rcah or if reals bccomc flippcd, csrc is tskan
thc Teflon s l ft?€s dow[

Sarnplc analyrir mcthodl, coatrinars, prtscrvativer g:rd
arr rhopn on Tablo t.

lYha rcplaoing
to rssure drtt

holdinB tlbEs

Prga l0
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April ?0, l99O

kbcretory ind ficld hitrdlint procodurcs of smplcr 8rc soritorld hy
including QC aampler for *allyri* wlth cvery submlttcd sanp|e lot from
* projcct ritc, eC scmplcr m8y includ. gty oofibinlrior of thc
follorving:

A, Trio Blank: t'tad for purgceblc orgrnic poatpoundr orly; QC
sstlFliB irc collEctEd is {0 eillilitcr (rot) Bqtrtple vhlr
f iltad in th€ ani.lltictl lrboErtory with orfanic-frc. rr|tcr.
TtiD blmk* ars ssnt to ihc pro};ct titcr and trrvsl s,ith
projrcf sitc nmplcs. Trip blukr rrc trqt opcncd. rld srr
rcturned frorn r proJcct rlts $lth tta projact sita t|dplc! for
aualwir.

B, EiclC-Elu.h Prrps,rcd ln thc fi6ld uiini, orgtnic"frcc
u'Btcr. ThrCr.QC |lr'lplcN lcoomDany projcct 8it., ltfiplgs to thr
laborAtory rnd lfc rnrlyzed for cpccific chsrnicl FariDttsfg
uniqpo to ths projcc't ritc rh?rc thcy wari prcprrctl,

Duolilstcs Duplicitlal
|aBrplctr frolD I rclccrcd
collscti.t gr lithcr splil

irmpll! rrF oollcctcd 'rcaotil

vcll end projcct titc. Thoy arc
rurplcg or stcotrd.rrro camplcr

collcctcd froh tha er}Da wcll.

D. Elgi.ofi.t _Bhnk: Fcriodis QC rrltplc collcotod frod ficld
gquipllr t riqratc to vErify dcaoltrDinatiol prooadurl*

Tbc nurnbtr aDd typEs ol QC nmplcr BrG dGtcrrdncd il follo r

A, UD ro 2 eralk - Trip xunk. Orly

B, 2 to 5 Wclk - I Ficld Btink r t I Trip llrak

c. 5 to l0 ff.llr - | Fiitd blmt" r Trip Blark, iDd I Duplicatc

D, MorE thrn l0 lvcllr - I Picld Blrlh t Trlp Blrnk, rad t
Duplicrt; pcr csch 12 rrctlg

E. If ermpling Extchds bryoad sEc dryr quality control 3ernghl
wln br ooltsctcd for crch day,

Additlonel Q! ir pcrlormcd throulh bnloln! rnd
duplicstc seqrplcs to ovEluatE th€ praEirlun of
proaDdurar ild atslyticEl .leborrtory. pfEcilion
aeaotnpucbcd by rllcuhtitg thc Ralilivc Pcrgcnt
116 RPD ir cv6lualgd to &srcas phethcr yrluEr trE
rsEgc {typifilly 1 209$ of aluplicere $rhple),

rendoo rcviowg ef
thc flcld rsrrDliEt

or QC rltt| is
Diffrcncc (RPD).

within aq rcccFtrble

n  hc , (4t5i tff.r500

parrd rd rrlndm
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This scctlo! dGcribcr tic roulinc proccdurcl followod by G-R
collccting grourd-wflcr sal|ples for chcmic|l analysls.
grogedgrgs includc dccontenination, Yrfter-lcYEl rtcatutEtrcntll

Criti.?l

whilc
Tb€3E

w. l l
sampltpurging physicel prratDGt6r trrctrufamclts, samDle collcc$Dn'

prElarvslion, iaflrplc hrndtin& rDd lrnplc documEntstion-
rampliug objcctivcr for G-R are to:

l. Collcct gro\rnd.wttc.r {[rnpl€s thtt Ere
rcprcsantrtivc of thc rifiplcd tnltrit f,ld,

2. Mlintsil raurplc inttgriry frofr thq tirac of trrnplc
cotlcctior lo rcc*ipt bv thc aaatytiral
libofr.tory.

StErDlc i'fitlyrei [rdthodr, corttha$. prcscrvrtion, nld holditrg tiuiB
arc Drclcntsd id TAble I.

DecoEtrftri4ation Pros€.d|rrGs

All phyricel prramctst fiarlurin! end ramplinE cquipmcnt irc
dccontrmiretcd prior td simpla sllEEtioa llla8 Alconor gr cqlivrllnt
dEtcrgcnt followed bt rtElm Elcani$8 tritb dsiorizfd wBt.r. ADy
rrmpiiag ;.tu;pElcDt rurftcct or !{rti tbrt $i8bt absorb rFdcific
oontudautr, euch l! pleltiE pump yi.lvtB, itpcllcrr' ctc{ lrc
clcaDcd itr thd ttmr firdtrdr.

$anph bortlcr, bottlc crpr, and lcptr ulcd fot rtnPlitrl Yolrtih
ot8rdas 116 thoronghly claucd and protsrcd i! thc labonlory.
Sanp],c bottlcs. bottlc ceDrr and sspar trc proroctcd from tll
potcntirl chtsjcol conuct bBforE tctuFl [sNBc rt r lrDplc location.

Dtrilg ficld BimDlinli cqnipmcni plsEcd iB I wcll atc dccoltrrniDrtcd
bcioro purling or lrEDlint tts ncxt wcll Tlrc cqulPrrEnt tre
dccontrniDatcd by clcsning with Algonox or egui?alcna dEt.rSEat
followcd by Btcam clcanlnB wlth dcionized qrtcr,

Itltrr4rll|-l4clllrrlerlts

Frior' lo purgilg and rampling r woll, the rtetis'wll;r l ivels rri
mc&rurrd in atl w.ll3 r.t e projsct sitc utiu.g in olccric SouEdet
end/or crlibrrtBd portrbl! oil-wgtcr intcrfasc Drobc (FiBurc 4)' Both
stetic {tatcr'lcvrl gtd $cparelc'phrLge prodrct thick$cg3 lft mc!gurEd
to thc scBt6t t0.01 foot' Ths pressucc of sepffstc-Phasa product i!
confirmcd uring r clcrn. serylic or polyvinylchlo;idc (PYCi bailcr,
grcagurcd lp the ncarcsi i0.01 fool q'ith ! tlccimal rcall tapc.

Fagc 12
gallhr - ryrr ltrc. (,115178$7rO0

grntrJ mi orbur:rbl mrhrchn
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Watcf -Lcvcl Mrlrurcthanti (hrtit 'ued)

Thc nonoflla4cnt liflc urad to lowcr thc bailcr ir rcplnccd bctwcen
wclk with ncw lihc to prccludc thc poc$ibllity of
cros!.contlmiDltion. Fitld obsdryttidn$ (c.& wall integrity, producl
color. turbl.tityr qratGr color, odors, ctc,) ef6 notcd otr ttc G-n, Wcll
Sanpllng Ficld Drtr Shcat :hown in Figurc 4, Bcfore aad aftcr crch
ulsr thr clscric Bolrrdsr, iotcrftcc prohc rld beilcr 116
decontaml3rtcd by wtfhiDs {ith Alcortor or equivrlsnt dct.rgant
followcd by rinsing wilb dciolizcd wrtor tD
Crots-contEmiration.

prrYgnl

Ar llc'llioDid prcviourly, wrlrFlcvch Br! mGrlurid in x,c.lh wiih kdo*tr
or rutpactcd lowcsr disrdlvrd chalri l corcErltr$tiofr to thc higherl
ditsolvcd conecutr!tioti,

Wcll Purlinr

Ecfotc roifiplilg oc{Ers, w;ll orrin! rtorrgc vltsr rnd intcrltitirl
wqtc! ln thE irtifiElrl !i!al pEck will b6 purgrd tuirB (I) a poritivc
dirplacemcnt bhddcr punp conslructed of llcrt. tron-*at nf, Tsflon
rrtd strinlg$ rtacl, (1) n pncun*tio*irlift pqmping ryttcm. (3) c
centrifitrl puupirg rFteur or (.t) I T:flol or Stalnlrss ltsol brilcr
(Figurc 5), Mcthodr of Fur8ing *ill bc ascucat bard o! will sltr.
locstion, accc$ibility, tnC knorn chEtrlicsl cotrditlotrr, Individusl
well purtg yolumcB rrc ealculrtod froG borcholc vol$[res lryhlch trkc
irto sccorDt rhc srod prclcd illtcrvll in thc wcll rntultr sp&cr, Ai I
gitrarul rulcr I tlniraua of 3 rarl I mtxiurum, of l0 borcbol! voluEr.! pill
b purtcd. Vclb shigh dcwetcr or dcrnongtrrtc rlow rcctrrgt periodr
tlc. lor,-Vicld tycllr) durilg purgirg rciivitir6 rrr y bd rlmplcd .ft.t
fercg purgiu cyclcr, If a loc'.yicld (low rocovcry) wcll iB to ta
s|oplcd, Eirpliag ?lll Dot tlkc plrcc uatil 4l lertt 80 FcreFtrt of ths
proviously [cEsurod wrtDr collffi her bcca rcplecrd by rcchergc. ot rN
pcr locrl rcquiremtntt. Phyilcil ptrrmctcr mlrluromcDlr (tr:Epffat[rcl
pE aod apccific corductancc) arc cloidly Eonitor.d throughout thc
qrlll plrging proctbB rDd rre u86d by thr O-R rarapling srcw rB
indicrtors for r$e$iitg cuffloicnt pur*in& Purgl$! lr coarinucd
until rll thrgo pbylical DarrE t n hnvc rtlbilircd, Specific
conductlree (Eondugtivily) rn€ttrr rrc rcsd to the lcrre* tlo
umhos/cm" rnd Ers crlibrtffd dEily. pH rt|ctcrs arc rsad lo thc trcrrest
i0.l pfl ulita snd arc calibritcd daily. Tcuporaturc ii rcld to thc
Dcif?5t 0.1 dagrac F. CBlibrrliorr of phyrlcEl prraroctar mct€rr sllt
follo* nruuflcturcn rpccificltioar. Mouiturin3 *clh Till bs putlcd
rccordln8 io the protoool prG5ctlt d ia Figurc 5. Collscrcd ficld dr
during purging rctivitict will bc Entorrd o! thc G-R i\roll Srmpling
Fisld Datn S.hoot shorvr in Figure 4, Cspiss of tbc G-R Ficld Ditr
ShDGts will bG roviGwcd by t}o G'R Sampling Managcr for ricureoy atrd
corrpltlnne3!.

l{16) ti$?$ol s r  -

ptlrl rrl mrrnrlrrrhl g;nlmrb.r
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Sarnnlc Containar Lft!lpcls

Erch BBmpl? sortrincr will b€ lEbclad by sn atlhesivr lsbrll
pcrt|lnEnt irrk immfdiltrly aflcr thc stmFlc i* collcctc{t,
laformation r*ill inctude:

Eenplc poiat de$ignrtion (ic, urcll nsmbcr sr eod.)

Sanpler't idontlfication

Projccr uu bir

Drtc end ti[c of qollcction

Typc of prcrcryatio! urcd

Wtf-S{r.Sol lnr Data Forms

I! thr fiFldl thG G-R *mplirrg orcw *ilt rccord thc f ollowilg
informetion on th6. !f6lt Samplirg Datt Shcct for each sample f.olhctcd:

Pro&Ft EurEbcr

CIictr

Loc8tio!

Souroc (i.c. wcll numbcr)

TiDc tad d{tF

lVcll ncgca3ihi1;ty and intcgrity

Scttirtcat well drtr (c.5. dcpih" product
rrrrtlr-lcvel, pH, rpelif it sonduBtrscq tcsplfrtur6)

Celsulrtrd rnd Bstunt purge volu cs

thlckncrs, fittic

rn lno. i4r!t ?lB?sdo

rotcd in
Lrbrl

Itlor -

lulrrlr urhrnornhlombrcbn
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Cha.in.of .Custodv

A Chaiu-of-Cu*tody rccord {Filurr 6) rhsll bc complctcd lnd tccomprry
tvcry Stmple rrid Every ihiprn;nt of srmplc$ to rht flnrlytlcEl
h.boratory in ordcr ao cltablhh thE documcntltio$ rEciltlry lo t'acc
EEmplc Doitcdsion frofi timc of collcctiotrr, Thc rcpord !f,lll co[tEitl
tho fotlorring inf ormatlofl:

- SsmDlc or ttetion $u rltcr or tqtlple id.ntificrrtiot (ID)

- Signrturc of collcctor, armplqr, or rccordcr

- Drtc end timc of collcctiou

. Place of collectiou 
'

' SEftplc typc

- Signaturor of porsolq involvad Io chain of posrc$ioD.

- Inclurivc datct of poslcrsion

SedrFlas Bhsll Eltry$& b6 accompanicd by a chrin-of-Curtody rccord, When
tran*fffrint thc mmplcr, tha individtsl rclilquithitg tnd tcc.iviftg thc
$rr[plca ylll 3ign, df,tsr ard Dots thc timc oa ths Chqrr-of-Curtody tccord-
G-R will b6 rcapoftBiblr for notifying lhr lrborraory coordiDrtor whcn and
bow meny ramplct will bc lcnl to tho laborrtory for rrrtyrir, rrd tlhrt
typc! of aarlyrcs ghall bc pcrformcd,

rn rtc. (415178,$7600r l l lar  -

Fnrrl rrd rnronnuhl torhrrlrn
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€
WELL COHSTRUCTION DETA.IL

M c
qA.

E

Total Oeprh ol Borlng

Diamelar ol Boring
Drillho Melhod

C Tog ol Eox Eiovation
D Beterenced ro tgaEnEEffi-
LJ R6l€r€rs6d io Prciect Datum

G

Caeing LenElh
M$erlEl

Caoing Diameter

DBpth to Top PcrtoFtions

PsdorgtEd LEngth
Psrloratsd In'larvaltror lo
Porlofe$on TypE
Pertoralion Sire

H $wfa!€ Sealtrom -'"-. to
Seal Maredal

Becklill trom
Backflll Mrterlal

J S€ill/om to
$ed Material

Grarel Pgck lrom
Pacl Mataridl

- l o

Botiom seal tl
S€61 MerBdEI

lt

ilorB: Dapihs me€Eurcd fom initi:al ground surtrcs

Gcost.stegles lnq. 
wcll
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G TTT ER_RYAN INC.
Ocaerel rnd g[ vlroDncntrl Ccutrrctora

TfELL SAMPLINC
rIELD DATA SI{EET

Totrl Dcp

Dcpth to

#in&)

COMP
LOCATI

CITY

Vell ID'

Yell

Purglng

Satnpllhg

Did rdl

$&Erpltrt

AtralFle

Crheln of

. in- Ilydrooerbon Thicknesc

VolurdG
Fr qtq r

(vFt

C'  = 0.1? d n r . i0 l4 i  =
3I = 0.38 -$ = 9.60
f = 0.EG r0" j  4.1o


