1299 HARRISBURG PIKE | PO BOX 4425 | LANCASTER, PA 17604
PHONE: 717-397-9968 | FAX: 717-397-9973

April 8, 2021

Ms. Kelly Lee Kinkaid PG; Licensed Professional Geologist
Pennsylvania Department of Environmental Protection
Bureau of Waste Management

909 Elmerton Avenue

Harrisburg, PA 17110-8200

REF:Creswell Landfill (BWM Permit #100008)
Groundwater Monitoring; 4" Quarter 2020

Dear Ms. Kinkaid:

Enclosed are the Form 19 reports for the sampling period completed at the above
referenced facility. The laboratory results were reviewed by ARM Group to evaluate the
quality of the data and historic trends.

e  This sampling event was for the “Quarterly” Form 19 parameters, all the thirteen
(13) GWMP locations were sampled.

. Enclosed, on CD, is a data export .csv file that should be in the format compatible
with your LandLinks software. Additionally, the CD includes a PDF file of all the
Forms 19 and PDF files of the laboratory reports.

Please do not hesitate in contacting me if you have any questions or concerns at
dbrown@I|cswma.org.

Respectfully Submitted,

Daniel A. Brown
Environmental Compliance Manager
cc: LCSWMA: Environmental
ARM Group: Scott Wendling, Ryan Brandon, Jeremy Fleming

PA DEP: Randy Weiss

TRANSFER STATION COMPLEX WASTE-TO-ENERGY FACILITY FREY FARM LANDFILL SUSQUEHANNA RESOURCE MANAGEMENT COMPLEX

LANCASTER, PA BAINBRIDGE, PA CONESTOGA, PA HARRISBURG, PA



ARM Group LLC

Engineers and Scientists

March 29, 2021

Mr. Daniel Brown

Environmental Compliance Manager
Lancaster County Solid Waste
Management Authority

1299 Harrisburg Pike

PO Box 4425

Lancaster, PA 17604

Re: LCSWMA Creswell Landfill
Permit No. 100008
Manor Township, Lancaster County, Pennsylvania
Fourth Quarter 2020 Water Quality Data Review
ARM Project 190848

Dear Mr. Brown:

ARM Group LLC (ARM) has prepared this assessment at the request of the Lancaster County
Solid Waste Management Authority (LCSWMA) to provide an evaluation of the Fourth Quarter
2020 water quality monitoring results for Creswell Landfill (CWLF). As part of this evaluation,
ARM reviewed the historic and Fourth Quarter 2020 laboratory analytical results for the sampled
upgradient and downgradient Form 19 groundwater monitoring wells and surface water
monitoring points.

The groundwater and surface water samples collected by LCSWMA during the Fourth Quarter
2020 were analyzed for quarterly Form 19 parameters. The following narrative provides a
summary of noteworthy observations of the results for the Fourth Quarter 2020, as well as a
general discussion of recent data trends.

Background/Upgradient Parameter Concentrations

To determine if the concentration of a given parameter at each monitoring location is elevated
compared to the background/upgradient concentration, ARM calculated the 95% upper
prediction limits (UPLs) using historical data from the upgradient well, CWMPO01W, using
laboratory analytical results from the Fourth Quarter 1987 through the most recent quarter
(Fourth Quarter 2020).

1129 West Governor Road . P.O. Box 797 . Hershey, PA 17033-0797
voice: (717) 533 — 8600 . fax: (717) 533 — 8605 . Www.armgroup.net



"UI9OUO0D JO s1djoweted oy J0J spudr) dAne3aU 10 dANIsod Aue Jo doudsaid

o) 1enyeAd 0} SJudAd Jurdwes armng SuLmp sagueyd Ajfenb 191em pPajou M SUOTJBIO]
Surioyiuow Y} woJy s3nsar 03 pred aq PINOYS UOIIUNE JSO[) "PAIB[NI[BI 9] JOU P[NOD pIepUL)S
punoi3yoeq priea A[[eonsnels e yomm Joy sojowered B Jo uondddp e (7) 10 ‘[-dIA [[om judiperddn
A ur A[BOLIOISIY PIAIISQO JSOY} 0} DANB[AI SUOTJRIIUIIUOD JO ISBAIOUI JURDIJIUSIS A[[BI1ISIIRIS

€ (1) JoU3I0 9JOUdP [ J[QE.L Ul UMOYS SIOUBPIIIXI punoidxyoeq '(z0z 1omend) yuno, ay

SuLmp S[[oMm JUIIPLISUMOP Y] UI SIOUBPIIIX PUNOIZNILQ Y} SIZLIBWWNS | [qBL, PAYdee Ay,

"pIepue)s punoidyoeq [edonsIie)s oy} 10§ I uonod)p Juntodar

K10)R10qR[ AU} PAINMNSqNS JAY ‘SOSBO 9Say} U] "SUONB[NI[Rd T () POMB[J A[[EJ1ISIIBIS pUR
S1OSBIEP POMIYS Ul JNSAI UBD SUONIJOP-uou S[dij[nul 10 SJUIWAINSBIW JOMIJ JOIIS SUIUIejuod
suonendod Id[[eWS JO 3S[) 'SUONBAIISQO ()]-§ ISeJ[ 18 Jo suonendod punoidyoeq 10§ parjdde aq
ATuo pInoys TN & 1.yl Spuamwitoddr (DY.L]) [1ouno)) A103en3ay pue AS0[ouyod ], 23e1sIdu] oy [,

‘[1om udrperddn oyy pue [[om pajdures ay) Y1oq Ul SUONRIIUIIUOD

Jo o3uel [Bo110)SIY O} 0} S)NSAI ()70 1onen) yuno,] 3y Sutredwod pue spuar) S[qeHuUIPI

10J s10[d UONENUIOUOI SALIdS-owN) Fune3nsosul Aq eiep Hd jua1pei3umop oY) passasse NV
“1930wered SIy) JO dInjeu papIS-9[qnop Yy Jo asneddq eudordde jou st 14N papis-ouo e ‘Hd 104

"7 JUIWYIB))Y PISO[OUD JY) UI POpN[OUL A1 S}OAYS UOIB[NI[BD [edonsnels TDHN01d parodxa

QUL T JUIWIYIB)IY PISO[OUD Y} UI PIZLIBWIWNS I8 YOIyM ‘Idjowered yoed 10J SN oy
9Je[nored 03 TDN0Id pasn udy NIV (ST0T VdA 700 1°S UOISIOA) d1eM)JOS SISA[RUR [BO1ST)R)S
TONO0Id S. Vdd 2y Suisn [9A9] 90uBdJIUSIS 9,66 & I8 (UonNqIysIp ou Jo ewwes ‘[eurioudof
‘[ewIou ©9°1) UONNQLISIP [BONISHEIS UL 1SOq O} JUIULIAIAP 0} Jdjoweled yoed 10} eyep
UOIBIUIIUOD [-JJA [BO1I0)SIY SUIUTRWI S} PASSISSE AV ‘SISI[IN0 SUIAOWAI IO}y 19seep
[oBd JO uonnqLusIp Ay} 03 Surpiodde saLeA 14N & sune[nded Jo poyrow errdordde jsowr oy,

‘S L 10§ uone[noed

Td N 2Y} WOIJ PIAOWAI SEM PUE JJI[INO [BINSIIE)S B 0q 0} paururiojop sem (/8w §1) (SAL)

SPI[OS POAJOSSIP 810} 10J [-JIA Ul 3[NSAI [ednAJeue ()70 11end) Yuno Y] Pudl} Uuonenuaduod
u10)-3uo] € Jo red 9q 03 readde jou pIp yorym josejep [BOLIO)SIY OU} Ul [9A] JOUBIYIUTIS 9,66 © Je
SIDI[INO [BINISNEIS 78 PAYNUIPI A[sno1AdId YV “[-dIA UI SUOIIEIUIOUOD SNO[BWOUR [BILIOISIY
[enusjod AJnudpt 03 (£102-966 1, “oU] ‘DIemyog Jurodie)g ‘7 ()'¢’9 UOISIOA) dIeMIJOS SISA[eur
[eonIsTeIS (1BISWOYD) UL SISIINO JO0F ISI, S JoUs0y Y} par[dde 1siy INYV ‘ST Y} JB[MI[ed 0,

‘Kyrenb 193empunosd

puUnoISyorq JO 9OUBPIIOXS JUBIIUSIS A[[eo1ISIIe)S B SJuasaidar siy) ‘TN pPaysIqeIsd si

SPI99X2 [[2M JUSIPBISUMOP © Ul Jojowered USAIS B JO UOIIBIUIOUOD Y} J[ “dJUIPHUOD 9%,G6 UM
S[OAQ] punoIgyoeq spaooxa jnsai ojdwes axmny paureiqo Apudpuadopur ue 1 301paxd [[m yorgm
yur] zoddn oyp syudsaxdar eiep punoidyoeq WoIy paysIqeIsd TdN %S6 V 1S Blep punoidyoeq
© U0 paseq sanjeA axmny d[qissod jo iy zoddn oyp 3o1paid 03 pasn st yoeoadde 14 YL

120T ‘6T YoIeN 4 878061 109l01d NIV



‘punoidyoeq
uey Joy31y yun ¢7°( A[@rewrxoidde onjea a3e1oAL wWId}-3U0] B YIIM dWI) JOAO J[qeIS
9q 03 sxeadde Hd 6107 A 9outs Surseardap 2q 03 Jeadde pue /3w 9-7 Ajdrewnrxordde
uoaM19q denyonyy 0} Jeadde suonBIIUIOUOS JBJ[NS "SUONHBNION[J WLIO)-1IOYS [IIMm
own} 19A0 3urseardur 9q 03 Jeadde HAS pue ‘wnipos [€103 ‘OpLIO[YD ‘([BI0} pue jeUOGIRII])
Ayurfey[e Jo SUOIIEUIOUO)) "djeJ[ns pue ‘(qe[ pue p[oyy) HAS ‘wWnIpos [810) ‘OpLIo[yd

‘(€303 puE 9JBU0QIEIIq) AJIUI[E[E OPN[OUL [[9M SIY} Ul PUNOIZOeq JAOQE SIdJoWeIRd — G-JIN  ®

"‘punoidxoeq uey 1Yy yiun ()9°() A[rewnrxordde anfea d3eroAe wid}-3uo] B
)M oI} I0A0 Sursearddp AY3iys o9q 03 sxeadde gd -owry 1040 91qe)s 9q 03 Jeadde Lj[eroudd
s1ojoweted pajou IOYI0 Y], ‘SUONEBNION]J WLIA)-1I0YS M UId}-3UO0] A[MO[S SUISBAIOUI 9 0}
Teodde winipos [e103 pue 91BJ[NS ‘OPLIO[YD) °9IBJ[NS PUB ‘WNIPOS [B10) “OPLIO[YD ‘WNIJ[BD [B)0}
‘(Te103 pue 9JeUOQILOIq) AJIUI[EY[B IPN]OUL [[9M SIY} Ul PUNOIINOeq dAOQE SIdjowWeIed — F-JIN @

"d8e10A® UO ‘JOYSIY Jun 7' () A[rewrxoirdde s[oAd] Ik [[om Judipeiddn dy) ur pOAIdSqO pudx)
oy orwrw 03 sieddde Hd "paAIdSqo 91om SISBAIOUI UONJRIIUIOUOD JO SIdlIenb oAnNIasu0o
[BIDAIS J13)Je Q[ ()7 e[ oUIS J[qels A[[eIoudd 9q 03 sieadde asoue3uejy “spuon judredde

Aue 9AIdSQO 0} SJUDAD MmNy FuLmp paIoJIuowW A[ISO[O 2q [[IM PUB JUIAD SIY) FuLImp dFBIOAL
[eo1103S1Y Y} dA0qe pasearour Apdmniqe oaey 0} sieadde 91eJng "poAISSqo suoreNION(J
WLID)-1I0YS YIIM QN JOAO Sulsedrour 9q 03 zeadde DO I pue ‘aeins ‘(qer) DAS ‘wnipos [e303
‘wnisoudew [810) ‘“OpPLIOYD ‘(J€10) PUB 9)eUO0QIBIIq) AJIUI[eN[E JO SUONBNUaou0) ‘DL pue
‘a1e3ns ‘(qer) DAS ‘wnipos [e103 ‘wnissejod (8103 ‘OsdueFurw [£10) ‘WNISdUIew [810} “OPLIOYD
‘(€101 pue 91BUOQIEIIq) AJIUI[BY[E OPN[OUI [[9M SIY} Ul punoidyoeq dAoqe s1ojowered 10710

"dojoAdp

spuax; judredde Aue J1 ourididp 03 synsar Jurdwes arning ssasse A[osO[0 [[IM NV “I9IINo ue

9q 03 pa3oadsns SI pue [[oM SIY) I0J PIOIAT [BILIO)SIY AU} Ul UONII)OP dUAN|O} JSITJ AU} SeM SIY ],
"S[9AQ] PUNOIZNOBQ JAOQE ‘DI0JIIAY) ‘SI PUB JUIAD SIY} SuLINp Pojodlap Sem duanjo] — ¢-JIN o

"d8uer 1pIm APYSIS B 19A0 Sunemonj o[Iym ‘93eIdA® UO ‘JOYIIY

nun 46° A[rewrxoirdde s[oA9] 16 [[om juaiper3dn oy} ur paAIdsqo pudl) Ay} orwrw 0} sieadde
Hd -Sursearoop 2q 03 1eadde y1oq Yorym ‘QUBYId0IO[YIIP-1 ‘] PUL WnIo[ed Jo uondooxa ym
‘Quun} J0A0 Fulsearour A[mofs 9q 03 Jeadde sio1owered osoy) Jo Auejy (DOL) uoqied drue3io
€103 pue ‘(SAL) SPIOS PAA[OSSIP [€103 “d1eJns ‘(qe[ pue proy HAS) sourionpuod d1y103ds
‘wnIpos [ej0) ‘osoue3uew [€10) ‘WNISauIew [230} ((OD) PUBWIAP USFAXO [BIIWIAYD ‘WNIJ[BD
[€303 ‘(J€303 pue 9JeUOGILIIq) AJIUI[EY[R dPN]OUT [[dM SIY} Ul pUnoIFdeq dA0qe siojowered 10410

"S[QAJ]
PUNOISNORq A0QE QIOJOIOY} ‘SI PUB JUIAD SIY) SULIND PIJOOJOP SBM QUBIOIO[YIIP-1‘] — ZT-dIN @

"dwI) JOA0 pudry Sursedrour AIYSI[S & dARY
03 steadde Hd pojou o10Mm S90UIPIIIXI pUNOIFOeq [BIIISIIEIS ON "SISURI UOIIBIUIOUOD
[eOLI0ISIY UIYIM pue d[qels 2q 0} Jeadde siojowered [eonAfeue g1 WO [[V — [-dIN  ®

AIewruing [[9A\ [enpIAIpu]

120T ‘6T YoIeN € 878061 109l01d NIV



O 1 1 d n o 1 9 W 4 VvV

o) Surke[dsIp uoaI YIm ‘Quury A0 Jursearour oq 0} Jeadde Aprqang pue ‘uoir [810} ‘OpLIO[YO
JO suonenuaduo)) *ANpIqin} pue ‘djejns ‘dsouesuew [10) ‘UOII [0} “OPLIO[YD ‘WNIJ[BD [B10)
‘[e10) pUB JeUO0QIEIIq) AJTUI[E[E OPN[OUL [[oM SIY} UI PUNOISNORq JAOQE SIdQWERIRd — T[-dIN @

"d8BIdAR UO
‘10y31y sytun /7 1 Aoyewrxoxdde S[oA9] 1e [[om judrperddn oY) Ul pIAIdSqO pud} Ay} dIIW O}
sreadde gd -own 1940 Suisearddp oq 03 zeadde HO L pue ‘wnissejod [8101 ‘O ‘N-BlUOWWE
Jo suonenuaduo)) ‘doaadp spuan judredde Aue J1 QUIUILIANSP O3 SIMNSAI AININJ JOIIUOW A[ISO[D
M YV pajou sem (qe]) DAS 107 3nsax y31y A[snojewoue pajoadsns € ‘(g0 1ouen)
yno o) Suun "I9AIMOY ‘QUII) JOAO J[qe)S PoUIBWAl A[[BIOUdS dARY SUONBIUOU0D S(L
pue ‘(qe]) DAS ‘wniopes [ejo], ‘suonemonfj [euosedas Appudredde yym Sursearour 9q 03 Jeadde
Aqrerouad dreyns pue ‘(proy) HAS ‘wnipos ‘wnisousew ‘OpLIO[Yd ‘([8I0} PuUL 2JeU0qILdIq)
Aurpey[e Jo suonenuaduo)) ‘DOL Pue ‘SAL “ejns ‘(qe[ pue pjey) DAS ‘wnipos
[e103 ‘wnrssejod [e10) ‘wnisaugew [0} ‘OPLIOYD ‘O ‘WnId[ed 18303 (J810) puk 9eU0qIRdIq)
Aurpey[e ‘N-BIUOWWE dPNJOUI [[dM SIY} UI PUNoI3ydeq dA0qe sijowered — O[-dIN  ®

"‘punoidyoeq uey 10Uy yun |4 A[orewrxordde anfea

o3eI0AL WID)-SUO] B M W) JOAO FuIsearddp AIY31s 9q 01 sieadde gd “suonenjonyy Jourw
woJy Jede Y3y [eo110ISIY 7107 I03en) puodd§ & woly Jursearddp 2q 03 readde ypoq yorgm
‘(12101 pue djeu0qILIIq) Arurjey[e 1daoxa awry 1940 urseardur 9q 03 Jeadde punoidyoeq dAoqe
pajou s1jowered [[V "DOL PUe ‘SAL ‘efns ‘(qe[ pue pioy) DAS ‘wnipos [e30) ‘wnissejod
[©10} ‘@saue3ueWl [€10] ‘WNISAUILW [8}0) ‘UOII [8}0) “QPLIO[YD ‘(JO)) ‘WnId[ed [0 ‘(Je10} pue
d1eu0qIedIq) AJuIfey[e ‘N-eIuowwe 9pNjoul [[dM SIY} Ul punoidyoeq dAoqe siojowered 10710

"I} JI9A0 FUISBAIOIP 9q 03 Jeadde
s1910wered yjoq JO SUONRIIUIIUO)) S[OA] PUNOIZN IR AOQE DIOJIIA) QIR PUB “JUIAD
SIY) SuLInp pojodldp 9IdM JUAYIOOIO[YIIP-Z‘] SIO PUB QUBYIOOIO[YIIP-] ] ‘QUoZUd — 6-dIN ®

"d3uel JoMOoLIBU

APYSIS ' 10A0 Sunenionyy o[y ‘a3eroAe uo ‘1oy3y jun 9/ () Ajejewrxoidde S[oA9] 1B [[om
juarperddn oy ur paAIdsqo pudxy oy drwirw 03 sreadde gd -suorrenyonyy Jourw woJy jede
‘w1}-3uo] 9[qels 2q 03 Jeadde A[jeIouad siojowered pajou JOYI0 Y} JO SUOHBIIUIIUO)) O]
JoA0 3ursearour A1mofs 9q 03 Jeadde s[oAd] 9jeJ[ns pue ‘dsoueduew ‘wnisougew (1ejo) pue
9jeuO0qIedIq) AIUIe Y DOL Pue ‘SAL “aejns ‘(qe pue proy) DAS ‘wnrpos [e103 ‘wnissejod
[€30} ‘asdueduew [B)0} ‘WNISAUIeW [8J0) “UOII [8J0) “OPLIO[YD ‘O ‘WnId[ed [€10) ‘([e10) pue
9Jeu0qIedIq) AJIUI[RY[E ‘N-BIUOWWE 9PN[OUI [[9M SIY) Ul pUnoIdyoeq dAoqe sidjouwered 10y30

"I} JIOA0 3UISBAIOIP
9q 03 readde sxo1owered yj0q JO SUONBIIUIIUOY) S[OAJ] PUNOITIL( IAOQR DI0JAIY)
‘aIe PUB JUIAQ SIY) SULINP Ul POJOAIIP 1M JUBYIOOIO[YDIP-[ ‘] Pue oudzuog — 3-JIN

‘punoi3yoeq uey) RYIIY jiun 61 Ajorewnxordde onfea 93e1oAL WId)-3UO0] B YIIM W) JOAO
o1qess oq 03 szeadde Hd -owmn 1940 9[qeIs 9q 0} sieadde opLIO[YD ‘SUOIIENION]} WLIS}-)I0YS
YIM dwin) JI9A0 Suisedrour 9q 03 Jeddde djejns pue ‘wnipos (303 (18301 pue JeU0qIedIq)
Ajurfey[e Jo SUOIBIUIOUO)) "djeJ[ns pue ‘(qe[ pue p[oyy) HAS ‘wWnIpos [810) ‘OpLIO[Yd

‘(18103 pue 9JRUOQILIIq) AJUI[EY[E SPN]OUI [[dM SIY} UI pUnoI3dydoeq dA0qe sidjowered — Z-JIN  ®

120T ‘6T YoIeN %4 878061 109l01d NIV



O 1 1 d n o 1 9 W 4 VvV

"UI9OU0D 10J asned e 9q 0} Jeadde Appuarmd jou op pue so3ueyd Arerodwd) Jo Jnsal

o 9q Aewr SASLAIOUL ISAY [, “sAsearour jdniqe ma e Jo uonddaoxa oy yym [enpers A[[erouds

a1e soueyd Ajjenb 19jem 9S9Y) INQ ‘QWI) JOAO S[[OM JWOS Ul A[MO[S Sulsearour 9q 0} Jeadde
(9puIO[yo pue ‘WNIPOS ‘WNID[BI “3*9) SUONBIIUIIUOD UOI PUB [BIOW JWOS SUOLIBINUIIUO0I DOA
0 10adsax ym Aqreroadss ‘Suraoxdwr 9q 03 sreadde J 1A D 18 Afenb 191empunoisd oy} ‘[[e1oAQ
"S[QAQ] PUNOI3NOBq MO[Iq IO JB JYJID Ik JAOQR PIIOU JOU SIdQWERIRJ °€ JUIWYIB))Y Ul papn[oul
oI (9UdN[0) pUB ‘QUBYIA0IOIYIIP-]°] ‘QUIZUIQ) SA0GE PIAJOU SDOA P39933p Y3 10§ sjo[d puaiy,

‘SL1-dJN WOIJ SUOIIBAIISqO
[eo1103s1y Y} 03 Jeqrwrs sreddde SQ-JIA 18 PAAIdSqO Aifenb 1djem oY) ‘[e1oud3 U "dFeIoAL
uo ‘1oy31y syuun /47 A[orewrxoidde s[oAd) 16 [[om judipei3dn oy} Ul paAIdSqO PudI) Ay} W
03 szeadde gd “spuan wd-3uo] Sursearour jensuowdp 03 readde pue synsax [BOLI0ISIY
oy} uI uorENON[J JO 93urI IPIM B MOYS S1djoweIed pajou J9Yj0 9y} JO SUOIIBNUIIUOD
J[IYM ‘Quur} JIOA0 FUISBAIIIP 9q 03 Jeadde HO L pue ‘wnissejod [€10) ‘O JO SUOHBIIUIUO))
"DOL Pue ‘SA.L “deyms ‘(qe] pue proy) DA ‘wnrpos [e103 ‘wnissejod (8103 ‘Wwnisoudew
[€303 “OpLIO[Yd ‘O ‘WnId[ed [810} ([0} PUB 2JeUOGILIIQ) AJTUI[E[e 9pN[oul Y|
-dJN 1B S[9A9] punoI3yorq 9A0QR SIdjoWeIRd "sidgjoweted ¢ WO, JOJ PazATeur pue uoned0|
WeANSUMOP SIY) 18 Uny S, UuBj WOy udye) dre sojdwes qeis 19jem-00epng — SQT-JIN  ®

"93uer 19pIm AYS3I[S B 19A0 Sunenjony

o[y ‘98eIdA® UO ‘JOYSIY syun () g Ajerewrxordde S[oA9] Je [[om judrper3dn oy3 Ul poAIdSqoO
puan oy orwtw 03 sreadde gd Jeuoseas oq 03 1eadde suonenionyy UOHEHRUIIUOD WNISSUTEW
pue JenIN SPuds) WId)-3u0] SUISBAIOUI djerjsuowdp 0} Jeddde pue S}NSAI [BOLIOISIY

oy ur uoneNON[J Jo d3ULI OPIM B MOYS s1djowered pajou 19430 dY) JO SUOIIBINUIIUOD

J[IYM ‘Quur} JIOA0 FUISLAIIIP 9q 03 Jeadde HO I pue ‘wnissejod [€10) ‘dsoueduewr

€101 ‘0D JO suonenuaduo) HOL PUe ‘SAL “deyms ‘(qe] pue proy) DA ‘wnrpos [e103
‘winissejod [8103 ‘N-91eNIU ‘9sdueSurW [B)0} ‘WNISduUSew [8J0) ‘OPLIO[YD ‘O ‘WNId[Bd [€10)
‘(Te101 pue 93eUOQIEIIq) AJIUI[EN[E OPN[OUl S/ [-dIA 18 S[9AJ] PUNOI3NOB( dA0(E SIdJdWeRIR]

"(S|T-dJA 78 “9°T) uny S, UUBJA UI SUONIPUOD WEANSUMOP SuneneAd 10y jurod

UuOnBN[eAd PUNoI3ydeq & Sk Jud)Xd dwos 0} ‘pajaxdidur oq prnoys jurod Surjdwres syl ‘4 TMD

Jo Kuofew oy 03 dANE[2I UONEIO] Weansdn s3I Jo asneddq -sidowered ¢ wlo, 10} pozA[eue
puE UOIBI0] SIY) J& Uy S, UUBJA WOIJ udde) dre sojdwes qeis 19jem-00epng — SL[-JIN @

"‘punoidyoeq uey) oYy yun g9-() A[orewrxoirdde anfea

03eI0AR WID)-3UO[ B IIM W) JOAO J[qels 2q 0} sxeadde Hd /(g 1031enb puooas oy Sunmp

POAIISQO [/SW 9°f ] JO WNWIXBW [BOLIOISIY Y} 9OUIS SUISBAIOIP UIAQ IABY PUB SWILIIAO

o1qess 9q Y Jeadde suonenuadu0d B[N "A[EWIOUR UB PIIPUL SBM I NSAI SIY) JI WLIJUOD

0} SJuUaAd Surjdures maj 3xou oY) SuLINpP SUONBIIUIIUOD AJIUI[E[€ JOJIUOW 0) SNUIIUOD [[IM

NIV "020T 191en) paryL, oy ul synsax snojewoue Appuaredde wouy yede ‘owry 1040 9[qels 9q

01 1eadde (1103 pue 9jeU0QIEdIq) AJTUI[EY[R JO SUONBIIUIOUO) “[[OM SIY} Ul punoidyoeq 9A0qe
P30930p s1djowered A[uo ) 219M dJe[ns pue (]e10) pue euoqrediq) AuIe[y —9[-dIN e

"98e10A® U0 “JOYIIY syun §9°() Ajejewrxordde S[oA9] Je [[om Judrpeiddn oy Ul poAIdSqoO

puan oy drwirw 03 sreadde Hd -Suiseardsp 2q 03 readde A[[eroussd siojowered pajou 19y30 Ay}
JO suonenuadouo)) ‘[euosess oq 0} Jeadde suonenjonyy Aypiqiny, ‘suorenION[ Jo oJuel }SOpIm

120T ‘6T YoIeN S 878061 109l01d NIV



ARM Project 190848 6 March 29, 2021

Trip and Field Blank Analvses

One (1) trip blank sample and one (1) field blank sample were received by the laboratory on
October 19, 2020, and an additional trip blank sample was received by the laboratory on
November 23, 2020. Both trip blank and field blank samples were analyzed for VOCs.

Laboratory analysis of the initial trip blank and field blank samples was completed on October
20, 2020. The trip blank accompanying the second sample submittal was analyzed on November
24, 2020. No VOC constituents were detected in any of the blank samples.

Closing

If you have any questions regarding this water quality data evaluation, please contact the
undersigned at 717-533-8600. ARM appreciates the opportunity to assist LCSWMA with its
assessment of quarterly water quality data collected at CWLF.

Sincerely,
ARM Group LLC
S
()Oﬁmﬂw wh .&)T =X ‘Qg :‘\-,:'na-\‘)
PROFESSIONAL > AN
RYAN ALLEN BRANDON Jeremy Fleming
GEOLOGIST Project Geologist I1

0 \\|No- PG00s465( /o

IW,.> %?4.\ d g/wm:&w—

3[24/2)
o] Ryan A. Brandon, P.G.
Project Manager

Enclosed: Table 1
Attachments 1-3
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Table 1. LCSWMA Creswell Landfill Form 19 Groundwater Monitoring Well Background Standard Comparisons - 4th Quarter 2020

Background

Parameter Standard Units CWMP001W CWMP002W CWMP003W CWMP004W CWMP005W CWMP007W CWMP00SW CWMP009W CWMP010W CWMP012W | CWMP016W CWMP017S CWMP018S
Quarterly Analytes

AMMONIA-NITROGEN 0.120 pg/L <0.100 <0.100 <0.100 <0.100 <0.100 0.11 8.04 29 0.23 <0.100 <0.100 <0.100 <0.100
BICARBONATE 8 pg/L 6 88 26 22 16 15 446 552 381 67 10 634 541
CALCIUM, TOTAL 20.06 pg/L 15.0 52.7 18.1 222 15.2 18.2 74.3 175 81.9 32.2 53 99.8 88.5
COD (CHEMICAL OXYGEN DEMAND) 12%% pg/L <15 17 <15 <15 <15 <15 46 110 25 <15 <15 20 19
CHLORIDE 32.6 mg/L 26.5 100 41.8 52.8 64.7 62.1 63.1 582 546 344 2.7 805 609
FLUORIDE 0.20% mg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
IRON, TOTAL 3.5 pg/L 0.48 <0.067 0.11 <0.067 0.098 <0.067 27.4 38.5 0.19 13.9 0.38 0.49 0.076
MAGNESIUM, TOTAL 12.5 mg/L 10.6 17.2 13.6 7.6 8.0 9.3 34.1 84.8 84.3 9.1 1.3 151 110
MANGANESE, TOTAL 0.13 pg/L 0.051 1.1 0.14 0.011 0.064 0.0068 15.9 13.7 0.077 0.16 0.0057 0.14 0.0070
NITRATE-NITROGEN 23.6 pg/L 18.5 3.7 5.0 6.4 8.3 9.7 <0.20 <0.20 15.0 8.8 0.92 24.0 19.5
pH-FIELD None*** mg/L 6.72 5.29 5.37 5.50 5.03 6.98 6.20 6.18 6.77 6.39 5.22 7.87 8.30
pH-LAB None*** mg/L 5.75 6.78 6.59 6.62 6.07 6.29 6.57 6.46 7.36 6.47 6.33 8.38 8.57
POTASSIUM, TOTAL 2.9 mg/L 2.5 2.9 7.3 1.8 22 2.5 9.4 37.3 20.7 1.2 <0.56 27.0 24.5
SODIUM, TOTAL 15.6 ug/L 12.8 30.0 23.1 18.2 34.6 32.6 55.1 185 322 15.2 4.3 536 386
SPEC. COND., FIELD 328 mg/L 255 595 325 294 343 349 1,084 2,900 2,626 306 61 3,939 2,971
SPEC. COND., LAB 299 mg/L 243 551 322 278 316 331 968 2,510 22,800 298 58 3,720 2,760
SULFATE 2.8 pmho/cm 2.1 21.4 39.6 6.0 43 21.0 4.9 5.8 47.5 4.1 8.6 63.5 42.7
ALKALINITY 7 pmho/cm 6 88 26 22 16 15 446 552 381 67 10 634 564
TDS (TOTAL DISSOLVED SOLIDS) 261 mg/L 18 328 146 234 210 140 484 1,480 1,340 190 64 2,290 1,640
TOC (TOTAL ORGANIC CARBON) 1.1 mg/L 0.53 4.9 4.2 0.75 0.66 0.84 2.5 35.6 7.8 1.1 <0.5 5.9 8.6
TOTAL PHENOLICS 0.005* pg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005
TURBIDITY 172 mg/L 7.49 0.48 1.64 0.28 0.84 <0.10 19.1 29.5 1.76 259 3.7 1.3 0.34
BENZENE 1.0* ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 3.5 <1.0 1.0 1.0 <1.0 <1.0
1,2-DIBROMOETHANE (EDB) (ETHYLENE 1.0* mg/L 1.0 1.0 1.0 1.0 1.0 1.0 1.0 <1.0 <1.0 1.0 1.0 1.0 1.0
DIBROMIDE)
1,1-DICHLOROETHANE 1.0* ug/L <1.0 12.2 <1.0 <1.0 <1.0 <1.0 3.2 1.7 <1.0 <1.0 1.0 <1.0 <1.0
1,1-DICHLOROETHENE 1.0* ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 <1.0
1,2-DICHLOROETHANE 1.0% NTU 1.0 <1.0 1.0 <1.0 1.0 <1.0 1.0 <1.0 1.0 <1.0 <1.0 <1.0 <1.0
cis 1,2-DICHLOROETHENE 1.0% ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
trans 1,2-DICHLOROETHENE 1.0* ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 <1.0
ETHYLBENZENE 1.0* ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
METHYLENE CHLORIDE 1.0* pg/L 1.0 <1.0 1.0 <1.0 1.0 <1.0 1.0 <1.0 1.0 <1.0 <1.0 <1.0 <1.0
TETRACHLOROETHENE 1.0% ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TOLUENE 1.0* ug/L <1.0 <1.0 65.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 <1.0 <1.0
1,1,1-TRICHLOROETHANE 1.0% pg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
TRICHLOROETHENE 1.0* mg/L 1.0 <1.0 1.0 <1.0 1.0 <1.0 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
VINYL CHLORIDE 1.0% mg/L 1.0 <1.0 1.0 <1.0 1.0 <1.0 1.0 <1.0 1.0 <1.0 1.0 <1.0 <1.0
XYLENES (TOTAL) 3.0* pug/L 3.0 <3.0 3.0 <3.0 3.0 <3.0 3.0 <3.0 3.0 <3.0 3.0 <3.0 <3.0
Notes:

Gray text indicates a parameter non-detection.

Shaded text indicates a background standard exceedance.

* Reporting limit substituted for background standard due to lack of historical detections.
** COD background standard is lower than the current reporting limit.
*** One-sided background standards are not appropriate for pH. Other analysis used in report.
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BACKGROUND UPPER PREDICTION LIMITS
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LCSWMA Creswell Landfill
4th Quarter 2020 - Background Upper Prediction Limits (MP-1)

Parameter Distribution Upper Prediction Limit Unit
ammonia-nitrogen No Distribution 0.120 mg/L
bicarbonate No Distribution 8 mg/L
calcium, total Lognormal 20.06 mg/L
cod (chemical oxygen demand) Normal 12%* mg/L
chloride No Distribution 32.6 mg/L
fluoride NA 0.20* mg/L
iron, total Lognormal 3.5 mg/L
magnesium, total No Distribution 12.5 mg/L
manganese, total No Distribution 0.13 mg/L
nitrate-nitrogen No Distribution 23.6 mg/L
ph-field No Distribution None*** S.U.
ph-lab Normal None*** S.U.
potassium, total Normal 2.9 mg/L
sodium, total Normal 15.6 mg/L
spec. cond., field Normal 328 umhos/cm
spec. cond., lab No Distribution 299 pmhos/cm
sulfate Normal 2.8 mg/L
total alkalinity No Distribution 7 mg/L
tds (total dissolved solids) Normal 261 mg/L
toc (total organic carbon) Normal 1.1 mg/L
total phenolics NA 0.005* mg/L
turbidity Lognormal 172 NTU
benzene NA 1.0* ug/L
1,2-dibromoethane (edb) (ethylene dibromide) NA 1.0* ug/L
1,1-dichloroethane NA 1.0* ug/L
1,1-dichloroethene NA 1.0* ng/L
1,2-dichloroethane NA 1.0* ug/L
cis 1,2-dichloroethene NA 1.0* ng/L
trans 1,2-dichloroethene NA 1.0* ug/L
ethylbenzene NA 1.0* ug/L
methylene chloride NA 1.0* ug/L
tetrachloroethene NA 1.0* ug/L
toluene NA 1.0* ug/L
1,1,1-trichloroethane NA 1.0* ng/L
trichloroethene NA 1.0* ug/L
vinyl chloride NA 1.0* ug/L
xylenes (total) NA 3.0* pg/L

Notes:

"NA" denotes parameter not detected or not enough detections in MP-1 over course of historical data to develop

tolerance limits.

* Reporting limit substituted for background standard due to lack of historical detections.
** COD background standard is lower than the current reporting limit.
*** One-sided background standards are not appropriate for pH. Other analysis used in report.
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A ] B | C D | E_ | F | G ] H | I [ J [ K | L
1 Background Statistics for Data Sets with Non-Detects
2 User Selected Options
3 Date/Time of Computation |ProUCL 5.13/2/2021 2:49:59 PM
4 From File |4Q20 CWMPO01W UCL Input Table.xls
5 Full Precision |OFF
6 Confidence Coefficient 95%
7 Coverage 95%
8 Different or Future K Observations |1
9 Number of Bootstrap Operations 2000
10
11 AMMONIA-NITROGEN
12
13 General Statistics
14 Total Number of Observations| 121 Number of Missing Observations 12
15 Number of Distinct Observations 6
16 Number of Detects| 10 Number of Non-Detects| 111
17 Number of Distinct Detects 5 Number of Distinct Non-Detects 1
18 Minimum Detect 0.11 Minimum Non-Detect 0.1
19 Maximum Detect 0.23 Maximum Non-Detect 0.1
20 Variance Detected  0.00134 Percent Non-Detects  91.74%
21 Mean Detected 0.136 SD Detected| 0.0366
22 Mean of Detected Logged Data| -2.021 SD of Detected Logged Data 0.229
23
24 Critical Values for Background Threshold Values (BTVs)
o5 Tolerance Factor K (For UTL) 1.896 d2max (for USL) 3.273
26
27 Normal GOF Test on Detects Only
28 Shapiro Wilk Test Statistic 0.719 Shapiro Wilk GOF Test
29 5% Shapiro Wilk Critical Value 0.842 Data Not Normal at 5% Significance Level
30 Lilliefors Test Statistic 0.269 Lilliefors GOF Test
31 5% Lilliefors Critical Value 0.262 Data Not Normal at 5% Significance Level
32 Data Not Normal at 5% Significance Level
33
34 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
35 KM Mean 0.103 KMSD| 0.0141
36 95% UTL95% Coverage 0.13 95% KM UPL (t) 0.126
37 90% KM Percentile (z) 0.121 95% KM Percentile (z) 0.126
38 99% KM Percentile (z) 0.136 95% KM USL 0.149
39
20 DL/2 Substitution Background Statistics Assuming Normal Distribution
41 Mean  0.0571 SD| 0.0258
42 95% UTL95% Coverage 0.106 95% UPL (t) 0.1
43 90% Percentile (z)  0.0902 95% Percentile (z)  0.0995
44 99% Percentile (z) 0.117 95% USL 0.142
45 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
46
47 Gamma GOF Tests on Detected Observations Only
48 A-D Test Statistic 0.912 Anderson-Darling GOF Test
49 5% A-D Critical Value 0.725 Data Not Gamma Distributed at 5% Significance Level
50 K-S Test Statistic 0.278 Kolmogorov-Smirnov GOF




A [ B [ C [ D [ E F G [ H [ I [ J [ K [ L
51 5% K-S Critical Value 0.266 Data Not Gamma Distributed at 5% Significance Level
52 Data Not Gamma Distributed at 5% Significance Level
53
54 Gamma Statistics on Detected Data Only
55 k hat (MLE)| 19.28 k star (bias corrected MLE)  13.56
56 Theta hat (MLE)  0.00706 Theta star (bias corrected MLE)|  0.01
57 nu hat (MLE)| 385.5 nu star (bias corrected)| 271.2
58 MLE Mean (bias corrected) 0.136
59 MLE Sd (bias corrected)| 0.0369 95% Percentile of Chisquare (2kstar),  40.26
60
61 Gamma ROS Statistics using Imputed Non-Detects
62 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
63 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
64 For such situations, GROS method may yield incorrect values of UCLs and BTVs
65 This is especially true when the sample size is small.
66 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
67 Minimum| 0.01 Mean  0.028
68 Maximum 0.23 Median| 0.01
69 SD, 0.0383 Ccv 1.369
70 k hat (MLE) 1.099 k star (bias corrected MLE) 1.077
71 Theta hat (MLE),  0.0255 Theta star (bias corrected MLE),  0.026
72 nu hat (MLE)| 265.9 nu star (bias corrected)| 260.7
73 MLE Mean (bias corrected)  0.028 MLE Sd (bias corrected)| 0.027
74 95% Percentile of Chisquare (2kstar) 6.287 90% Percentile| 0.0633
75 95% Percentile,  0.0817 99% Percentile 0.124
76 The following statistics are computed using Gamma ROS Statistics on Imputed Data
77 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
78 WH HW WH HW
79 95% Approx. Gamma UTL with 95% Coverage  0.0906 0.0897 95% Approx. Gamma UPL| 0.0779 0.0763
80 95% Gamma USL 0.196 0.21
81
82 Estimates of Gamma Parameters using KM Estimates
83 Mean (KM) 0.103 SD (KM)  0.0141
84 Variance (KM) | 1.9776E-4 SE of Mean (KM)| 0.00135
85 k hat (KM) ~ 53.62 k star (KM)| 52.3
86 nu hat (KM)| 12976 nu star (KM)| 12656
87 theta hat (KM)| 0.00192 theta star (KM)| 0.00197
88 80% gamma percentile (KM) 0.115 90% gamma percentile (KM) 0.122
89 95% gamma percentile (KM) 0.127 99% gamma percentile (KM) 0.139
90
91 The following statistics are computed using gamma distribution and KM estimates
92 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
93 WH HW WH HW
94 95% Approx. Gamma UTL with 95% Coverage 0.125 0.125 95% Approx. Gamma UPL 0.122 0.122
95 95% KM Gamma Percentile 0.122 0.122 95% Gamma USL 0.144 0.143
96
97 Lognormal GOF Test on Detected Observations Only
98 Shapiro Wilk Test Statistic 0.791 Shapiro Wilk GOF Test
99 5% Shapiro Wilk Critical Value 0.842 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.267 Lilliefors GOF Test

100




A [ B [ C [ D [ E F G [ H [ I [ J [ K [ L
101 5% Lilliefors Critical Value 0.262 Data Not Lognormal at 5% Significance Level
102 Data Not Lognormal at 5% Significance Level
103
104 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
105 Mean in Original Scale| 0.048 Mean in Log Scale| -3.256
106 SD in Original Scale,  0.035 SD in Log Scale 0.668
107 95% UTL95% Coverage 0.137 95% BCA UTL95% Coverage 0.14
108 95% Bootstrap (%) UTL95% Coverage 0.14 95% UPL (t) 0.117
109 90% Percentile (z)  0.0907 95% Percentile (z) 0.116
110 99% Percentile (z) 0.182 95% USL 0.343
111
112 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
113 KM Mean of Logged Data,  -2.279 95% KM UTL (Lognormal)95% Coverage 0.124
114 KM SD of Logged Data|  0.0995 95% KM UPL (Lognormal) 0.121
115 95% KM Percentile Lognormal (z) 0.121 95% KM USL (Lognormal) 0.142
116
117 Background DL/2 Statistics Assuming Lognormal Distribution
118 Mean in Original Scale| 0.0571 Mean in Log Scale| -2.915
119 SD in Original Scale,  0.0258 SD in Log Scale 0.277
120 95% UTL95% Coverage| 0.0916 95% UPL (t)] 0.0859
121 90% Percentile (z)  0.0773 95% Percentile (z)  0.0854
122 99% Percentile (z) 0.103 95% USL 0.134
123 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
124
125 Nonparametric Distribution Free Background Statistics
126 Data do not follow a Discernible Distribution (0.05)
127
128 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
129 Order of Statistic,r| 118 95% UTL with95% Coverage 0.14
130 Approx, f used to compute achieved CC 1.553 Approximate Actual Confidence Coefficient achieved by UTL 0.86
131 Approximate Sample Size needed to achieve specified CC' 153 95% UPL 0.12
132 95% USL 0.23 95% KM Chebyshev UPL 0.165
133
134 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
135 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
136 and consists of observations collected from clean unimpacted locations.
137 The use of USL tends to provide a balance between false positives and false negatives provided the data
138 represents a background data set and when many onsite observations need to be compared with the BTV.
139
140 BICARBONATE
141
142 General Statistics
143 Total Number of Observations, 118 Number of Missing Observations 15
144 Number of Distinct Observations| 21
145 Number of Detects| 76 Number of Non-Detects| 42
146 Number of Distinct Detects| 19 Number of Distinct Non-Detects 3
147 Minimum Detect 4.7 Minimum Non-Detect 5
148 Maximum Detect 9.5 Maximum Non-Detect 6.2
149 Variance Detected 1.278 Percent Non-Detects  35.59%
150 Mean Detected 6.312 SD Detected 1.131
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151 Mean of Detected Logged Data 1.827 SD of Detected Logged Data 0.173
152

153 Critical Values for Background Threshold Values (BTVs)

154 Tolerance Factor K (For UTL) 1.899 d2max (for USL) 3.265
155

156 Normal GOF Test on Detects Only

157 Shapiro Wilk Test Statistic 0.888 Normal GOF Test on Detected Observations Only

158 5% Shapiro Wilk P Value 1.7065E-7 Data Not Normal at 5% Significance Level

159 Lilliefors Test Statistic 0.253 Lilliefors GOF Test

160 5% Lilliefors Critical Value 0.102 Data Not Normal at 5% Significance Level

161 Data Not Normal at 5% Significance Level

162

163 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

164 KM Mean 5.743 KM SD 1.184
165 95% UTL95% Coverage 7.992 95% KM UPL (t) 7.715
166 90% KM Percentile (z) 7.261 95% KM Percentile (z) 7.691
167 99% KM Percentile (z) 8.498 95% KM USL 9.61
168

169 DL/2 Substitution Background Statistics Assuming Normal Distribution

170 Mean 4.961 SD 2.037
171 95% UTL95% Coverage 8.83 95% UPL (t) 8.353
172 90% Percentile (z) 7.572 95% Percentile (z) 8.312
173 99% Percentile (z) 9.701 95% USL|  11.61
174 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

175

176 Gamma GOF Tests on Detected Observations Only

177 A-D Test Statistic 2.879 Anderson-Darling GOF Test

178 5% A-D Critical Value 0.749 Data Not Gamma Distributed at 5% Significance Level

179 K-S Test Statistic 0.236 Kolmogorov-Smirnov GOF

180 5% K-S Critical Value 0.102 Data Not Gamma Distributed at 5% Significance Level

181 Data Not Gamma Distributed at 5% Significance Level

182

183 Gamma Statistics on Detected Data Only

184 k hat (MLE)| 33.19 k star (bias corrected MLE)  31.89
185 Theta hat (MLE) 0.19 Theta star (bias corrected MLE) 0.198
186 nu hat (MLE)| 5045 nu star (bias corrected)| 4847
187 MLE Mean (bias corrected) 6.312

188 MLE Sd (bias corrected) 1.118 95% Percentile of Chisquare (2kstar),  83.42
189

190 Gamma ROS Statistics using Imputed Non-Detects

191 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

192 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

193 For such situations, GROS method may yield incorrect values of UCLs and BTVs

194 This is especially true when the sample size is small.

195 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

196 Minimum 2.297 Mean 5.489
197 Maximum 9.5 Median 5.05
198 SD 1.486 cv 0.271
199 k hat (MLE)| 13.42 k star (bias corrected MLE)  13.08
200 Theta hat (MLE) 0.409 Theta star (bias corrected MLE) 0.419
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201 nu hat (MLE)| 3167 nu star (bias corrected)| 3088
202 MLE Mean (bias corrected) 5.489 MLE Sd (bias corrected) 1.517
203 95% Percentile of Chisquare (2kstar),  39.09 90% Percentile 7.501
204 95% Percentile 8.2 99% Percentile 9.62
205 The following statistics are computed using Gamma ROS Statistics on Imputed Data

206 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

207 WH HW WH HW
208 95% Approx. Gamma UTL with 95% Coverage 8.685 8.754 95% Approx. Gamma UPL 8.216 8.263
209 95% Gamma USL,  11.79 12.07

210

211 Estimates of Gamma Parameters using KM Estimates

212 Mean (KM) 5.743 SD (KM) 1.184
213 Variance (KM) 1.403 SE of Mean (KM) 0.11
214 k hat (KM)|  23.51 k star (KM),  22.92
215 nu hat (KM)| 5549 nu star (KM)| 5409
216 theta hat (KM) 0.244 theta star (KM) 0.251
217 80% gamma percentile (KM) 6.721 90% gamma percentile (KM) 7.324
218 95% gamma percentile (KM) 7.848 99% gamma percentile (KM) 8.895
219

220 The following statistics are computed using gamma distribution and KM estimates

291 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

299 WH HW WH HW
293 95% Approx. Gamma UTL with 95% Coverage 8.062 8.074 95% Approx. Gamma UPL 7.736 7.741
294 95% KM Gamma Percentile 7.709 7.713 95% Gamma USL,  10.15 10.24
225

296 Lognormal GOF Test on Detected Observations Only

297 Shapiro Wilk Approximate Test Statistic 0.9 Shapiro Wilk GOF Test

208 5% Shapiro Wilk P Value 1.6327E-6 Data Not Lognormal at 5% Significance Level

299 Lilliefors Test Statistic 0.226 Lilliefors GOF Test

230 5% Lilliefors Critical Value 0.102 Data Not Lognormal at 5% Significance Level

231 Data Not Lognormal at 5% Significance Level

232

233 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

234 Mean in Original Scale 5.573 Mean in Log Scale 1.688
235 SD in Original Scale 1.381 SD in Log Scale 0.246
236 95% UTL95% Coverage 8.623 95% BCA UTL95% Coverage 8
237 95% Bootstrap (%) UTL95% Coverage 8.175 95% UPL (t) 8.141
238 90% Percentile (z) 7.409 95% Percentile (z) 8.101
239 99% Percentile (z) 9.577 95% USL| 12.06
240

241 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

242 KM Mean of Logged Data 1.729 95% KM UTL (Lognormal)95% Coverage 8.113
243 KM SD of Logged Data 0.192 95% KM UPL (Lognormal) 7.757
244 95% KM Percentile Lognormal (z) 7.727 95% KM USL (Lognormal),  10.55
245

246 Background DL/2 Statistics Assuming Lognormal Distribution

247 Mean in Original Scale 4.961 Mean in Log Scale 1.505
248 SD in Original Scale 2.037 SD in Log Scale 0.457
249 95% UTL95% Coverage| 10.73 95% UPL (1) 9.643
250 90% Percentile (z) 8.093 95% Percentile (z) 9.555
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99% Percentile (z)  13.05 95% USL| 20.04

22; DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

253

254 Nonparametric Distribution Free Background Statistics

255 Data do not follow a Discernible Distribution (0.05)

256

257 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

258 Order of Statistic,r| 115 95% UTL with95% Coverage 8.1
259 Approx, f used to compute achieved CC 1.513 Approximate Actual Confidence Coefficient achieved by UTL 0.847
260 Approximate Sample Size needed to achieve specified CC' 153 95% UPL 8.005
261 95% USL 9.5 95% KM Chebyshev UPL|  10.93
262

263 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

264 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers

265 and consists of observations collected from clean unimpacted locations.

266 The use of USL tends to provide a balance between false positives and false negatives provided the data

267 represents a background data set and when many onsite observations need to be compared with the BTV.

268

269 CALCIUM, TOTAL

270

271 General Statistics

272 Total Number of Observations, 59 Number of Distinct Observations, 30
273 Number of Missing Observations, 74
274 Minimum| 12 First Quartile, 14
275 Second Largest|  20.1 Median| 15.4
276 Maximum 21 Third Quartile, 17.4
277 Mean| 16.08 SD 2.206
278 Coefficient of Variation 0.137 Skewness 0.29
279 Mean of logged Data 2.768 SD of logged Data 0.137
280

281 Critical Values for Background Threshold Values (BTVs)

282 Tolerance Factor K (For UTL) 2.02 d2max (for USL) 3.021
283

284 Normal GOF Test

285 Shapiro Wilk Test Statistic 0.948 Normal GOF Test

286 5% Shapiro Wilk P Value|  0.0247 Data Not Normal at 5% Significance Level

287 Lilliefors Test Statistic 0.147 Lilliefors GOF Test

288 5% Lilliefors Critical Value 0.115 Data Not Normal at 5% Significance Level

289 Data Not Normal at 5% Significance Level

290

291 Background Statistics Assuming Normal Distribution

292 95% UTL with 95% Coverage  20.54 90% Percentile (z),  18.91
293 95% UPL (t)) 19.8 95% Percentile (z))  19.71
294 95% USL 22.75 99% Percentile (z)) 21.21
295

296 Gamma GOF Test

297 A-D Test Statistic 0.926 Anderson-Darling Gamma GOF Test

298 5% A-D Critical Value 0.748 Data Not Gamma Distributed at 5% Significance Level

299 K-S Test Statistic 0.136 Kolmogorov-Smirnov Gamma GOF Test

300 5% K-S Critical Value 0.115 Data Not Gamma Distributed at 5% Significance Level
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301 Data Not Gamma Distributed at 5% Significance Level
302
303 Gamma Statistics
304 k hat (MLE)| 54.56 k star (bias corrected MLE), 51.8
305 Theta hat (MLE) 0.295 Theta star (bias corrected MLE) 0.31
306 nu hat (MLE)| 6438 nu star (bias corrected)| 6112
307 MLE Mean (bias corrected)  16.08 MLE Sd (bias corrected) 2.234
308
309 Background Statistics Assuming Gamma Distribution
310 95% Wilson Hilferty (WH) Approx. Gamma UPL  19.96 90% Percentile, 19
311 95% Hawkins Wixley (HW) Approx. Gamma UPL ~ 19.98 95% Percentile,  19.92
312 95% WH Approx. Gamma UTL with 95% Coverage  20.82 99% Percentile, 21.73
313 95% HW Approx. Gamma UTL with 95% Coverage  20.86
314 95% WHUSL  23.54 95% HW USL ~ 23.66
315
316 Lognormal GOF Test
317 Shapiro Wilk Test Statistic 0.953 Shapiro Wilk Lognormal GOF Test
318 5% Shapiro Wilk P Value| 0.0507 Data appear Lognormal at 5% Significance Level
319 Lilliefors Test Statistic 0.128 Lilliefors Lognormal GOF Test
320 5% Lilliefors Critical Value 0.115 Data Not Lognormal at 5% Significance Level
321 Data appear Approximate Lognormal at 5% Significance Level
322
323 Background Statistics assuming Lognormal Distribution
394 95% UTL with 95% Coverage| 21 90% Percentile (z)  18.98
395 95% UPL () 20.06 95% Percentile (z)  19.95
396 95% USL|  24.08 99% Percentile (z) 21.9
327
328 Nonparametric Distribution Free Background Statistics
329 Data appear Approximate Lognormal at 5% Significance Level
330
331 Nonparametric Upper Limits for Background Threshold Values
332 Order of Statistic, r 58 95% UTL with 95% Coverage  20.1
333 Approx, f used to compute achieved CC 1.526 Approximate Actual Confidence Coefficient achieved by UTL 0.801
334 Approximate Sample Size needed to achieve specified CC. 93
335 95% Percentile Bootstrap UTL with 95% Coverage  20.19 95% BCA Bootstrap UTL with 95% Coverage  20.19
336 95% UPL| 20.1 90% Percentile.  19.26
337 90% Chebyshev UPL|  22.76 95% Percentile,  19.74
338 95% Chebyshev UPL|  25.78 99% Percentile,  20.48
339 95% USL, 21
340
341 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
342 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
343 and consists of observations collected from clean unimpacted locations.
344 The use of USL tends to provide a balance between false positives and false negatives provided the data
345 represents a background data set and when many onsite observations need to be compared with the BTV.
346
347 CALCIUM, DISSOLVED
348
349 General Statistics

Total Number of Observations, 94 Number of Distinct Observations, 43

350
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351 Number of Missing Observations 37
352 Minimum|  10.4 First Quartile, 14
353 Second Largest  20.1 Median| 16.4
354 Maximum 20.1 Third Quartile, 17.4
355 Mean  15.91 SD 2.217
356 Coefficient of Variation 0.139 Skewness -0.339
357 Mean of logged Data 2.757 SD of logged Data 0.145
358
359 Critical Values for Background Threshold Values (BTVs)
360 Tolerance Factor K (For UTL) 1.933 d2max (for USL) 3.188
361
362 Normal GOF Test
363 Shapiro Wilk Test Statistic 0.948 Normal GOF Test
364 5% Shapiro Wilk P Value| 0.00267 Data Not Normal at 5% Significance Level
365 Lilliefors Test Statistic 0.12 Lilliefors GOF Test
366 5% Lilliefors Critical Value| 0.0916 Data Not Normal at 5% Significance Level
367 Data Not Normal at 5% Significance Level
368
369 Background Statistics Assuming Normal Distribution
370 95% UTL with 95% Coverage  20.19 90% Percentile (z)  18.75
371 95% UPL () 19.61 95% Percentile (z)  19.55
372 95% USL 22.97 99% Percentile (z) 21.06
373
374 Gamma GOF Test
375 A-D Test Statistic 1.881 Anderson-Darling Gamma GOF Test
376 5% A-D Critical Value 0.751 Data Not Gamma Distributed at 5% Significance Level
377 K-S Test Statistic 0.136 Kolmogorov-Smirnov Gamma GOF Test
378 5% K-S Critical Value, 0.092 Data Not Gamma Distributed at 5% Significance Level
379 Data Not Gamma Distributed at 5% Significance Level
380
381 Gamma Statistics
382 k hat (MLE)  49.47 k star (bias corrected MLE) ~ 47.9
383 Theta hat (MLE) 0.322 Theta star (bias corrected MLE) 0.332
384 nu hat (MLE)| 9301 nu star (bias corrected)| 9006
385 MLE Mean (bias corrected),  15.91 MLE Sd (bias corrected) 2.298
386
387 Background Statistics Assuming Gamma Distribution
388 95% Wilson Hilferty (WH) Approx. Gamma UPL,  19.89 90% Percentile| 18.91
389 95% Hawkins Wixley (HW) Approx. Gamma UPL  19.93 95% Percentile,  19.87
390 95% WH Approx. Gamma UTL with 95% Coverage  20.59 99% Percentile, 21.74
391 95% HW Approx. Gamma UTL with 95% Coverage  20.65
392 95% WH USL| 24.17 95% HW USL| 24.36
393
394 Lognormal GOF Test
395 Shapiro Wilk Test Statistic 0.933 Shapiro Wilk Lognormal GOF Test
396 5% Shapiro Wilk P Value 9.7820E-5 Data Not Lognormal at 5% Significance Level
397 Lilliefors Test Statistic 0.142 Lilliefors Lognormal GOF Test
398 5% Lilliefors Critical Value|  0.0916 Data Not Lognormal at 5% Significance Level
399 Data Not Lognormal at 5% Significance Level

400




A ] B | c | D | E_ | F | G | H | I [ J [ K L
401 Background Statistics assuming Lognormal Distribution
402 95% UTL with 95% Coverage  20.85 90% Percentile (z)  18.97
403 95% UPL (t)) 20.07 95% Percentile (z) 20
404 95% USL| 25.02 99% Percentile (z)  22.08
405
406 Nonparametric Distribution Free Background Statistics
407 Data do not follow a Discernible Distribution (0.05)
408
409 Nonparametric Upper Limits for Background Threshold Values
410 Order of Statistic, r 92 95% UTL with 95% Coverage| 19.4
411 Approx, f used to compute achieved CC 1.614 Approximate Actual Confidence Coefficient achieved by UTL 0.855
412 Approximate Sample Size needed to achieve specified CC' 124
413 95% Percentile Bootstrap UTL with 95% Coverage  19.45 95% BCA Bootstrap UTL with 95% Coverage| 19.4
414 95% UPL| 19.2 90% Percentile| 18.5
415 90% Chebyshev UPL|  22.59 95% Percentile,  19.14
416 95% Chebyshev UPL|  25.62 99% Percentile,  20.1
417 95% USL| 20.1
418
419 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
420 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
421 and consists of observations collected from clean unimpacted locations.
422 The use of USL tends to provide a balance between false positives and false negatives provided the data
423 represents a background data set and when many onsite observations need to be compared with the BTV.
424
495 COD (CHEMICAL OXYGEN DEMAND)
426
497 General Statistics
428 Total Number of Observations, 129 Number of Missing Observations 4
429 Number of Distinct Observations
430 Number of Detects Number of Non-Detects' 123
431 Number of Distinct Detects 6 Number of Distinct Non-Detects 4
432 Minimum Detect 5 Minimum Non-Detect 5
433 Maximum Detect, 31 Maximum Non-Detect 20
434 Variance Detected| 149.5 Percent Non-Detects| 95.35%
435 Mean Detected| 17.67 SD Detected 12.23
436 Mean of Detected Logged Data 2.61 SD of Detected Logged Data 0.838
437
438 Critical Values for Background Threshold Values (BTVs)
439 Tolerance Factor K (For UTL) 1.887 d2max (for USL) 3.294
440
441 Normal GOF Test on Detects Only
442 Shapiro Wilk Test Statistic 0.814 Shapiro Wilk GOF Test
443 5% Shapiro Wilk Critical Value 0.788 Detected Data appear Normal at 5% Significance Level
444 Lilliefors Test Statistic 0.261 Lilliefors GOF Test
445 5% Lilliefors Critical Value 0.325 Detected Data appear Normal at 5% Significance Level
446 Detected Data appear Normal at 5% Significance Level
447
448 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
449 KM Mean 5.753 KM SD 3.635

95% UTL95% Coverage  12.61 95% KM UPL () 11.8

450
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451 90% KM Percentile (z)] 10.41 95% KM Percentile (z) 11.73

452 99% KM Percentile (z)|] 14.21 95% KM USL  17.73

453

454 DL/2 Substitution Background Statistics Assuming Normal Distribution

455 Mean 8.512 SD 4.138

456 95% UTL95% Coverage| 16.32 95% UPL (t)] 15.39

457 90% Percentile (z))  13.81 95% Percentile (z)  15.32

458 99% Percentile (z)) 18.14 95% USL| 22.14

459 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

460

461 Gamma GOF Tests on Detected Observations Only

462 A-D Test Statistic 0.61 Anderson-Darling GOF Test

463 5% A-D Critical Value 0.704 Detected data appear Gamma Distributed at 5% Significance Level

464 K-S Test Statistic 0.294 Kolmogorov-Smirnov GOF

465 5% K-S Critical Value 0.336 Detected data appear Gamma Distributed at 5% Significance Level

466 Detected data appear Gamma Distributed at 5% Significance Level

467

468 Gamma Statistics on Detected Data Only

469 k hat (MLE) 2.059 k star (bias corrected MLE) 1.141

470 Theta hat (MLE) 8.579 Theta star (bias corrected MLE),  15.49

471 nu hat (MLE)  24.71 nu star (bias corrected),  13.69

472 MLE Mean (bias corrected)  17.67

473 MLE Sd (bias corrected)| 16.54 95% Percentile of Chisquare (2kstar) 6.526

474

475 Gamma ROS Statistics using Imputed Non-Detects

476 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

477 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

478 For such situations, GROS method may yield incorrect values of UCLs and BTVs

479 This is especially true when the sample size is small.

480 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

481 Minimum| 0.01 Mean 1.55

482 Maximum 31 Median| 0.01

483 SD 4.995 cv 3.223

484 k hat (MLE) 0.185 k star (bias corrected MLE) 0.186

485 Theta hat (MLE) 8.356 Theta star (bias corrected MLE) 8.317

486 nu hat (MLE)  47.86 nu star (bias corrected), 48.08

487 MLE Mean (bias corrected) 1.55 MLE Sd (bias corrected) 3.59

488 95% Percentile of Chisquare (2kstar) 1.955 90% Percentile 4.681

489 95% Percentile 8.13 99% Percentile 17.74

490 The following statistics are computed using Gamma ROS Statistics on Imputed Data

491 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

492 WH HW WH HW

493 95% Approx. Gamma UTL with 95% Coverage 5.622 4.855 95% Approx. Gamma UPL 4.295 3.53

494 95% Gamma USL|  20.53 234

495

496 Estimates of Gamma Parameters using KM Estimates

497 Mean (KM) 5.753 SD (KM) 3.635

498 Variance (KM)| 13.21 SE of Mean (KM) 0.382

499 k hat (KM) 2.505 k star (KM) 2.452
nu hat (KM)| 646.3 nu star (KM)| 632.6

500




A [ B [ C [ D [ E F G [ H [ I [ J [ K L
501 theta hat (KM) 2.296 theta star (KM) 2.346
502 80% gamma percentile (KM) 8.406 90% gamma percentile (KM),  10.67
503 95% gamma percentile (KM)|  12.81 99% gamma percentile (KM)| 17.5
504
505 The following statistics are computed using gamma distribution and KM estimates
506 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
507 WH HW WH HW
508 95% Approx. Gamma UTL with 95% Coverage  10.13 9.871 95% Approx. Gamma UPL 9.474 9.238
509 95% KM Gamma Percentile 9.421 9.187 95% Gamma USL'  14.96 14.63
510
511 Lognormal GOF Test on Detected Observations Only
512 Shapiro Wilk Test Statistic 0.831 Shapiro Wilk GOF Test
513 5% Shapiro Wilk Critical Value 0.788 Detected Data appear Lognormal at 5% Significance Level
514 Lilliefors Test Statistic 0.28 Lilliefors GOF Test
515 5% Lilliefors Critical Value 0.325 Detected Data appear Lognormal at 5% Significance Level
516 Detected Data appear Lognormal at 5% Significance Level
517
518 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
519 Mean in Original Scale 2.384 Mean in Log Scale| -0.0985
520 SD in Original Scale 4.672 SD in Log Scale 1.389
521 95% UTL95% Coverage  12.47 95% BCA UTL95% Coverage  12.54
522 95% Bootstrap (%) UTL95% Coverage  12.54 95% UPL (t) 9.139
523 90% Percentile (z) 5.377 95% Percentile (z) 8.909
524 99% Percentile (z)) 22.96 95% USL| 88.14
525
526 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
597 KM Mean of Logged Data 1.682 95% KM UTL (Lognormal)95% Coverage 9.174
528 KM SD of Logged Data 0.283 95% KM UPL (Lognormal) 8.611
529 95% KM Percentile Lognormal (z) 8.566 95% KM USL (Lognormal),  13.67
530
531 Background DL/2 Statistics Assuming Lognormal Distribution
532 Mean in Original Scale 8.512 Mean in Log Scale 2.023
533 SD in Original Scale 4.138 SD in Log Scale 0.522
534 95% UTL95% Coverage| 20.25 95% UPL (t)] 18.02
535 90% Percentile (z)  14.77 95% Percentile (z) 17.85
536 99% Percentile (z)  25.47 95% USL| 4222
537 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
538
539 Nonparametric Distribution Free Background Statistics
540 Data appear to follow a Discernible Distribution at 5% Significance Level
541
542 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
543 Order of Statistic, r| 126 95% UTL with95% Coverage 20
544 Approx, f used to compute achieved CC 1.658 Approximate Actual Confidence Coefficient achieved by UTL 0.891
545 Approximate Sample Size needed to achieve specified CC' 153 95% UPL 20
546 95% USL 31 95% KM Chebyshev UPL|  21.66
547
548 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
549 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers

550

and consists of observations collected from clean unimpacted locations.
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551 The use of USL tends to provide a balance between false positives and false negatives provided the data
552 represents a background data set and when many onsite observations need to be compared with the BTV.
553
554 CHLORIDE
555
556 General Statistics
557 Total Number of Observations| 131 Number of Missing Observations 2
558 Number of Distinct Observations, 64
559 Number of Detects, 128 Number of Non-Detects 3
560 Number of Distinct Detects| 63 Number of Distinct Non-Detects 3
561 Minimum Detect. 15 Minimum Non-Detect 18
562 Maximum Detect,  33.2 Maximum Non-Detect| 41
563 Variance Detected| 19.88 Percent Non-Detects 2.29%
564 Mean Detected  25.07 SD Detected 4.458
565 Mean of Detected Logged Data 3.205 SD of Detected Logged Data 0.188
566
567 Critical Values for Background Threshold Values (BTVs)
568 Tolerance Factor K (For UTL) 1.885 d2max (for USL) 3.299
569
570 Normal GOF Test on Detects Only
571 Shapiro Wilk Test Statistic 0.955 Normal GOF Test on Detected Observations Only
572 5% Shapiro Wilk P Value| 0.00157 Data Not Normal at 5% Significance Level
573 Lilliefors Test Statistic|  0.0924 Lilliefors GOF Test
574 5% Lilliefors Critical Value|  0.0787 Data Not Normal at 5% Significance Level
575 Data Not Normal at 5% Significance Level
576
577 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
578 KM Mean, 24.95 KM SD 4512
579 95% UTL95% Coverage| 33.46 95% KM UPL (t) 32.46
580 90% KM Percentile (z)  30.74 95% KM Percentile (z)  32.37
581 99% KM Percentile (z)  35.45 95% KM USL  39.84
582
583 DL/2 Substitution Background Statistics Assuming Normal Distribution
584 Mean| 24.8 SD 4.809
585 95% UTL95% Coverage  33.87 95% UPL (t)] 32.8
586 90% Percentile (z)  30.97 95% Percentile (z))  32.71
587 99% Percentile (z)  35.99 95% USL| 40.67
588 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
589
590 Gamma GOF Tests on Detected Observations Only
591 A-D Test Statistic 1.557 Anderson-Darling GOF Test
592 5% A-D Critical Value 0.75 Data Not Gamma Distributed at 5% Significance Level
593 K-S Test Statistic 0.118 Kolmogorov-Smirnov GOF
594 5% K-S Critical Value, 0.082 Data Not Gamma Distributed at 5% Significance Level
595 Data Not Gamma Distributed at 5% Significance Level
596
597 Gamma Statistics on Detected Data Only
598 k hat (MLE)  29.77 k star (bias corrected MLE),  29.08
599 Theta hat (MLE) 0.842 Theta star (bias corrected MLE) 0.862
600 nu hat (MLE), 7620 nu star (bias corrected), 7443
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601 MLE Mean (bias corrected)  25.07
602 MLE Sd (bias corrected) 4.65 95% Percentile of Chisquare (2kstar)‘ 76.95
603
604 Gamma ROS Statistics using Imputed Non-Detects
605 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
606 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
607 For such situations, GROS method may yield incorrect values of UCLs and BTVs
608 This is especially true when the sample size is small.
609 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
610 Minimum| 15 Mean  24.97
611 Maximum  33.2 Median| 25.5
612 SD 4.48 cv 0.179
613 k hat (MLE)| 29.34 k star (bias corrected MLE)  28.68
614 Theta hat (MLE) 0.851 Theta star (bias corrected MLE) 0.871
615 nu hat (MLE)| 7688 nu star (bias corrected)| 7513
616 MLE Mean (bias corrected)  24.97 MLE Sd (bias corrected) 4.663
617 95% Percentile of Chisquare (2kstar),  76.03 90% Percentile,  31.1
618 95% Percentile,  33.1 99% Percentile 37.08
619 The following statistics are computed using Gamma ROS Statistics on Imputed Data
620 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
621 WH HW WH HW
622 95% Approx. Gamma UTL with 95% Coverage, 34.4 34.56 95% Approx. Gamma UPL, 33.14 33.26
623 95% Gamma USL,  43.16 43.75
624
625 Estimates of Gamma Parameters using KM Estimates
626 Mean (KM)  24.95 SD (KM) 4512
627 Variance (KM)|  20.35 SE of Mean (KM) 0.397
628 k hat (KM) ~ 30.59 k star (KM)| 29.9
629 nu hat (KM)| 8015 nu star (KM)| 7833
630 theta hat (KM) 0.816 theta star (KM) 0.835
631 80% gamma percentile (KM)|  28.69 90% gamma percentile (KM)|  30.95
632 95% gamma percentile (KM)|  32.9 99% gamma percentile (KM),  36.78
633
634 The following statistics are computed using gamma distribution and KM estimates
635 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
636 WH HW WH HW
637 95% Approx. Gamma UTL with 95% Coverage  34.47 34.63 95% Approx. Gamma UPL, 33.2 33.32
638 95% KM Gamma Percentile|  33.1 33.21 95% Gamma USL,  43.33 43.93
639
640 Lognormal GOF Test on Detected Observations Only
641 Shapiro Wilk Approximate Test Statistic 0.933 Shapiro Wilk GOF Test
642 5% Shapiro Wilk P Value 1.3621E-6 Data Not Lognormal at 5% Significance Level
643 Lilliefors Test Statistic 0.131 Lilliefors GOF Test
644 5% Lilliefors Critical Value|  0.0787 Data Not Lognormal at 5% Significance Level
645 Data Not Lognormal at 5% Significance Level
646
647 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
648 Mean in Original Scale| 24.97 Mean in Log Scale 3.2
649 SD in Original Scale 4.483 SD in Log Scale 0.19

95% UTL95% Coverage  35.09 95% BCA UTL95% Coverage| 32.7

650
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651 95% Bootstrap (%) UTL95% Coverage| 32.8 95% UPL (t)  33.65
652 90% Percentile (z)] 31.3 95% Percentile (z)  33.53
653 99% Percentile (z)  38.16 95% USL| 45.89
654
655 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
656 KM Mean of Logged Data 3.199 95% KM UTL (Lognormal)95% Coverage  35.18
657 KM SD of Logged Data 0.192 95% KM UPL (Lognormal),  33.72
658 95% KM Percentile Lognormal (z)] 33.6 95% KM USL (Lognormal), 46.13
659
660 Background DL/2 Statistics Assuming Lognormal Distribution
661 Mean in Original Scale| 24.8 Mean in Log Scale 3.189
662 SD in Original Scale 4.809 SD in Log Scale 0.219
663 95% UTL95% Coverage, 36.7 95% UPL (t)  34.95
664 90% Percentile (z)  32.15 95% Percentile (z))  34.81
665 99% Percentile (z)  40.43 95% USL| 50.04
666 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
667
668 Nonparametric Distribution Free Background Statistics
669 Data do not follow a Discernible Distribution (0.05)
670
671 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
672 Order of Statistic, r| 128 95% UTL with95% Coverage 33
673 Approx, f used to compute achieved CC 1.684 Approximate Actual Confidence Coefficient achieved by UTL 0.898
674 Approximate Sample Size needed to achieve specified CC' 153 95% UPL| 32.6
675 95% USL 41 95% KM Chebyshev UPL|  44.69
676
677 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
678 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
679 and consists of observations collected from clean unimpacted locations.
680 The use of USL tends to provide a balance between false positives and false negatives provided the data
681 represents a background data set and when many onsite observations need to be compared with the BTV.
682
683 FLUORIDE
684
685 General Statistics
686 Total Number of Observations, 93 Number of Missing Observations, 40
687 Number of Distinct Observations 4
688 Number of Detects 0 Number of Non-Detects| 93
689 Number of Distinct Detects 0 Number of Distinct Non-Detects 4
690 Minimum Detect, N/A Minimum Non-Detect 0.1
691 Maximum Detect, N/A Maximum Non-Detect 0.5
692 Variance Detected| N/A Percent Non-Detects| 100%
693 Mean Detected| N/A SD Detected| N/A
694 Mean of Detected Logged Data| N/A SD of Detected Logged Data| N/A
695
696 Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
697 Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!
698 The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).
699

700

The data set for variable FLUORIDE was not processed!




A [ C [ D [ E [ F [ G [ H [ I [ J [ K [ L
701
702
703 IRON, TOTAL
704
705 General Statistics
706 Total Number of Observations, 67 Number of Missing Observations 66
707 Number of Distinct Observations, 45
708 Number of Detects| 64 Number of Non-Detects 3
709 Number of Distinct Detects| 42 Number of Distinct Non-Detects 3
710 Minimum Detect|  0.06 Minimum Non-Detect 0.12
711 Maximum Detect 35 Maximum Non-Detect 0.34
712 Variance Detected 0.725 Percent Non-Detects 4.478%
713 Mean Detected 1.137 SD Detected 0.851
714 Mean of Detected Logged Data, -0.171 SD of Detected Logged Data 0.836
715
716 Critical Values for Background Threshold Values (BTVs)
717 Tolerance Factor K (For UTL) 1.994 d2max (for USL) 3.068
718
719 Normal GOF Test on Detects Only
720 Shapiro Wilk Test Statistic 0.875 Normal GOF Test on Detected Observations Only
721 5% Shapiro Wilk P Value 4.5299E-7 Data Not Normal at 5% Significance Level
722 Lilliefors Test Statistic 0.149 Lilliefors GOF Test
723 5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level
724 Data Not Normal at 5% Significance Level
725
796 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
797 KM Mean 1.092 KM SD 0.852
728 95% UTL95% Coverage 2.791 95% KM UPL (t) 2.524
729 90% KM Percentile (z) 2.184 95% KM Percentile (z) 2.493
730 99% KM Percentile (z) 3.074 95% KM USL 3.705
731
732 DL/2 Substitution Background Statistics Assuming Normal Distribution
733 Mean 1.091 SD 0.859
734 95% UTL95% Coverage 2.804 95% UPL (t) 2.535
735 90% Percentile (z) 2.192 95% Percentile (z) 2.505
736 99% Percentile (z) 3.09 95% USL 3.727
737 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
738
739 Gamma GOF Tests on Detected Observations Only
740 A-D Test Statistic 0.574 Anderson-Darling GOF Test
741 5% A-D Critical Value 0.765 Detected data appear Gamma Distributed at 5% Significance Level
742 K-S Test Statistici,  0.076 Kolmogorov-Smirnov GOF
743 5% K-S Critical Value 0.113 Detected data appear Gamma Distributed at 5% Significance Level
744 Detected data appear Gamma Distributed at 5% Significance Level
745
746 Gamma Statistics on Detected Data Only
747 k hat (MLE) 1.815 k star (bias corrected MLE) 1.74
748 Theta hat (MLE) 0.627 Theta star (bias corrected MLE) 0.654
749 nu hat (MLE)| 232.3 nu star (bias corrected)| 222.8
750 MLE Mean (bias corrected) 1.137
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751 MLE Sd (bias corrected) 0.862 95% Percentile of Chisquare (2kstar) 8.633
752

753 Gamma ROS Statistics using Imputed Non-Detects

754 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

755 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

756 For such situations, GROS method may yield incorrect values of UCLs and BTVs

757 This is especially true when the sample size is small.

758 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

759 Minimum|  0.0231 Mean 1.089
760 Maximum 35 Median 0.84
761 SD 0.861 cv 0.791
762 k hat (MLE) 1.426 k star (bias corrected MLE) 1.372
763 Theta hat (MLE) 0.764 Theta star (bias corrected MLE) 0.794
764 nu hat (MLE)| 191.1 nu star (bias corrected)| 183.8
765 MLE Mean (bias corrected) 1.089 MLE Sd (bias corrected) 0.93
766 95% Percentile of Chisquare (2kstar) 7.366 90% Percentile 2.32
767 95% Percentile 2.924 99% Percentile 4.297
768 The following statistics are computed using Gamma ROS Statistics on Imputed Data

769 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

770 WH HW WH HW
771 95% Approx. Gamma UTL with 95% Coverage 3.509 3.784 95% Approx. Gamma UPL 2.927 3.088
772 95% Gamma USL 6.08 7.083

773

774 Estimates of Gamma Parameters using KM Estimates

775 Mean (KM) 1.092 SD (KM) 0.852
776 Variance (KM) 0.725 SE of Mean (KM) 0.105
777 k hat (KM) 1.645 k star (KM) 1.581
778 nu hat (KM) 220.4 nu star (KM)| 211.9
779 theta hat (KM) 0.664 theta star (KM) 0.691
780 80% gamma percentile (KM) 1.68 90% gamma percentile (KM) 2.247
781 95% gamma percentile (KM) 2.796 99% gamma percentile (KM) 4.031
782

783 The following statistics are computed using gamma distribution and KM estimates

784 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

785 WH HW WH HW
786 95% Approx. Gamma UTL with 95% Coverage 3.376 3.579 95% Approx. Gamma UPL 2.832 2.947
787 95% KM Gamma Percentile 2.774 2.88 95% Gamma USL 5.758 6.537
788

789 Lognormal GOF Test on Detected Observations Only

790 Shapiro Wilk Approximate Test Statistic 0.961 Shapiro Wilk GOF Test

791 5% Shapiro Wilk P Value 0.107 Detected Data appear Lognormal at 5% Significance Level

792 Lilliefors Test Statistic/  0.0807 Lilliefors GOF Test

793 5% Lilliefors Critical Value 0.111 Detected Data appear Lognormal at 5% Significance Level

794 Detected Data appear Lognormal at 5% Significance Level

795

796 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

797 Mean in Original Scale 1.094 Mean in Log Scale| -0.243
798 SD in Original Scale 0.856 SD in Log Scale 0.883
799 95% UTL95% Coverage 4.56 95% BCA UTL95% Coverage 3.14
800 95% Bootstrap (%) UTL95% Coverage 3.14 95% UPL (t) 3.458
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801 90% Percentile (z) 2.431 95% Percentile (z) 3.351
802 99% Percentile (z) 6.114 95% USL| 11.76
803
804 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
805 KM Mean of Logged Data,  -0.264 95% KM UTL (Lognormal)95% Coverage 4.855
806 KM SD of Logged Data 0.925 95% KM UPL (Lognormal) 3.634
807 95% KM Percentile Lognormal (z) 3.516 95% KM USL (Lognormal)|  13.11
808
809 Background DL/2 Statistics Assuming Lognormal Distribution
810 Mean in Original Scale 1.091 Mean in Log Scale| -0.268
811 SD in Original Scale 0.859 SD in Log Scale 0.937
812 95% UTL95% Coverage  4.954 95% UPL (1) 3.694
813 90% Percentile (z) 2.541 95% Percentile (z) 3.572
814 99% Percentile (z) 6.764 95% USL| 13.55
815 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
816
817 Nonparametric Distribution Free Background Statistics
818 Data appear to follow a Discernible Distribution at 5% Significance Level
819
820 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
821 Order of Statistic,r 66 95% UTL with95% Coverage 3.2
822 Approx, f used to compute achieved CC 1.737 Approximate Actual Confidence Coefficient achieved by UTL 0.854
823 Approximate Sample Size needed to achieve specified CC. 93 95% UPL 3
824 95% USL 3.5 95% KM Chebyshev UPL 4.832
825
826 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
897 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
898 and consists of observations collected from clean unimpacted locations.
829 The use of USL tends to provide a balance between false positives and false negatives provided the data
830 represents a background data set and when many onsite observations need to be compared with the BTV.
831
832 IRON, DISSOLVED
833
834 General Statistics
835 Total Number of Observations, 105 Number of Missing Observations 26
836 Number of Distinct Observations, 15
837 Number of Detects| 16 Number of Non-Detects| 89
838 Number of Distinct Detects| 13 Number of Distinct Non-Detects 3
839 Minimum Detect|  0.06 Minimum Non-Detect  0.02
840 Maximum Detect 1.2 Maximum Non-Detect|  0.06
841 Variance Detected 0.139 Percent Non-Detects ~ 84.76%
842 Mean Detected 0.344 SD Detected 0.373
843 Mean of Detected Logged Data, -1.598 SD of Detected Logged Data 1.058
844
845 Critical Values for Background Threshold Values (BTVs)
846 Tolerance Factor K (For UTL) 1.916 d2max (for USL) 3.226
847
848 Normal GOF Test on Detects Only
849 Shapiro Wilk Test Statistic 0.767 Shapiro Wilk GOF Test
850 5% Shapiro Wilk Critical Value 0.887 Data Not Normal at 5% Significance Level
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851 Lilliefors Test Statistic 0.27 Lilliefors GOF Test
852 5% Lilliefors Critical Value 0.213 Data Not Normal at 5% Significance Level
853 Data Not Normal at 5% Significance Level
854
855 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
856 KM Mean, 0.0694 KM SD 0.183
857 95% UTL95% Coverage 0.42 95% KM UPL (t) 0.375
858 90% KM Percentile (z) 0.304 95% KM Percentile (z) 0.371
859 99% KM Percentile (z) 0.495 95% KM USL 0.66
860
861 DL/2 Substitution Background Statistics Assuming Normal Distribution
862 Mean  0.0775 SD 0.182
863 95% UTL95% Coverage 0.426 95% UPL (1) 0.381
864 90% Percentile (z) 0.31 95% Percentile (z) 0.377
865 99% Percentile (z) 0.5 95% USL 0.664
866 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
867
868 Gamma GOF Tests on Detected Observations Only
869 A-D Test Statistic 0.88 Anderson-Darling GOF Test
870 5% A-D Critical Value 0.762 Data Not Gamma Distributed at 5% Significance Level
871 K-S Test Statistic 0.243 Kolmogorov-Smirnov GOF
872 5% K-S Critical Value 0.221 Data Not Gamma Distributed at 5% Significance Level
873 Data Not Gamma Distributed at 5% Significance Level
874
875 Gamma Statistics on Detected Data Only
876 k hat (MLE) 1.075 k star (bias corrected MLE) 0.915
877 Theta hat (MLE) 0.32 Theta star (bias corrected MLE) 0.376
878 nu hat (MLE)| 34.4 nu star (bias corrected), 29.29
879 MLE Mean (bias corrected) 0.344
880 MLE Sd (bias corrected) 0.36 95% Percentile of Chisquare (2kstar) 5.659
881
882 Gamma ROS Statistics using Imputed Non-Detects
883 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
884 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
885 For such situations, GROS method may yield incorrect values of UCLs and BTVs
886 This is especially true when the sample size is small.
887 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
888 Minimum| 0.01 Mean  0.061
889 Maximum 1.2 Median| 0.01
890 SD 0.186 cv 3.056
891 k hat (MLE) 0.475 k star (bias corrected MLE) 0.467
892 Theta hat (MLE) 0.128 Theta star (bias corrected MLE) 0.13
893 nu hat (MLE),  99.66 nu star (bias corrected)] 98.15
894 MLE Mean (bias corrected)]  0.061 MLE Sd (bias corrected)| 0.0892
895 95% Percentile of Chisquare (2kstar) 3.678 90% Percentile 0.167
896 95% Percentile 0.24 99% Percentile 0.42
897 The following statistics are computed using Gamma ROS Statistics on Imputed Data
898 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
899 WH HW WH HW
900 95% Approx. Gamma UTL with 95% Coverage 0.223 0.201 95% Approx. Gamma UPL 0.179 0.159
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901 95% Gamma USL 0.574 0.578
902
903 Estimates of Gamma Parameters using KM Estimates
904 Mean (KM)  0.0694 SD (KM) 0.183
905 Variance (KM)|  0.0335 SE of Mean (KM)|  0.0185
906 k hat (KM) 0.144 k star (KM) 0.146
907 nu hat (KM)|  30.2 nu star (KM)|  30.67
908 theta hat (KM) 0.483 theta star (KM) 0.475
909 80% gamma percentile (KM)|  0.0739 90% gamma percentile (KM) 0.205
910 95% gamma percentile (KM) 0.384 99% gamma percentile (KM) 0.906
911
912 The following statistics are computed using gamma distribution and KM estimates
913 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
914 WH HW WH HW
915 95% Approx. Gamma UTL with 95% Coverage 0.238 0.218 95% Approx. Gamma UPL 0.197 0.178
916 95% KM Gamma Percentile 0.193 0.175 95% Gamma USL 0.554 0.548
917
918 Lognormal GOF Test on Detected Observations Only
919 Shapiro Wilk Test Statistic 0.892 Shapiro Wilk GOF Test
920 5% Shapiro Wilk Critical Value 0.887 Detected Data appear Lognormal at 5% Significance Level
921 Lilliefors Test Statistic 0.198 Lilliefors GOF Test
922 5% Lilliefors Critical Value 0.213 Detected Data appear Lognormal at 5% Significance Level
923 Detected Data appear Lognormal at 5% Significance Level
924
925 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
926 Mean in Original Scale| 0.058 Mean in Log Scale| -5.725
927 SD in Original Scale 0.187 SD in Log Scale 2.624
928 95% UTL95% Coverage 0.498 95% BCA UTL95% Coverage 0.67
929 95% Bootstrap (%) UTL95% Coverage 0.67 95% UPL (t) 0.259
930 90% Percentile (z)  0.0942 95% Percentile (z) 0.244
931 99% Percentile (z) 1.461 95% USL| 1549
932
933 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
934 KM Mean of Logged Data,  -3.559 95% KM UTL (Lognormal)95% Coverage 0.167
935 KM SD of Logged Data 0.923 95% KM UPL (Lognormal) 0.133
936 95% KM Percentile Lognormal (z) 0.13 95% KM USL (Lognormal) 0.558
937
938 Background DL/2 Statistics Assuming Lognormal Distribution
939 Mean in Original Scale,  0.0775 Mean in Log Scale| -3.235
940 SD in Original Scale 0.182 SD in Log Scale 0.813
941 95% UTL95% Coverage 0.187 95% UPL (t) 0.153
942 90% Percentile (z) 0.112 95% Percentile (z) 0.15
943 99% Percentile (z) 0.261 95% USL 0.541
944 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
945
946 Nonparametric Distribution Free Background Statistics
947 Data appear to follow a Discernible Distribution at 5% Significance Level
948
949 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

950

Order of Statistic, r

103

95% UTL with95% Coverage 0.69
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951 Approx, f used to compute achieved CC 1.807 Approximate Actual Confidence Coefficient achieved by UTL 0.901
952 Approximate Sample Size needed to achieve specified CC' 124 95% UPL 0.453
953 95% USL 1.2 95% KM Chebyshev UPL 0.871
954
955 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
956 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
957 and consists of observations collected from clean unimpacted locations.
958 The use of USL tends to provide a balance between false positives and false negatives provided the data
959 represents a background data set and when many onsite observations need to be compared with the BTV.
960
961 MAGNESIUM, TOTAL
962
963 General Statistics
964 Total Number of Observations, 43 Number of Distinct Observations, 25
965 Number of Missing Observations, 90
966 Minimum 8.9 First Quartile, 10
967 Second Largest, 12.5 Median| 11
968 Maximum 125 Third Quartile,  11.8
969 Mean 11 SD 0.995
970 Coefficient of Variation|  0.0904 Skewness| -0.331
971 Mean of logged Data 2.394 SD of logged Data|  0.0923
972
973 Critical Values for Background Threshold Values (BTVs)
974 Tolerance Factor K (For UTL) 2.097 d2max (for USL) 2.897
975
976 Normal GOF Test
977 Shapiro Wilk Test Statistic 0.939 Shapiro Wilk GOF Test
978 5% Shapiro Wilk Critical Value 0.943 Data Not Normal at 5% Significance Level
979 Lilliefors Test Statistic 0.144 Lilliefors GOF Test
980 5% Lilliefors Critical Value 0.134 Data Not Normal at 5% Significance Level
081 Data Not Normal at 5% Significance Level
982
083 Background Statistics Assuming Normal Distribution
984 95% UTL with 95% Coverage  13.09 90% Percentile (z) 12.28
985 95% UPL (t)) 12.7 95% Percentile (z) 12.64
086 95% USL 13.89 99% Percentile (z)) 13.32
987
088 Gamma GOF Test
989 A-D Test Statistic 0.885 Anderson-Darling Gamma GOF Test
990 5% A-D Critical Value 0.747 Data Not Gamma Distributed at 5% Significance Level
991 K-S Test Statistic 0.15 Kolmogorov-Smirnov Gamma GOF Test
992 5% K-S Critical Value 0.134 Data Not Gamma Distributed at 5% Significance Level
993 Data Not Gamma Distributed at 5% Significance Level
994
995 Gamma Statistics
996 k hat (MLE) 122 k star (bias corrected MLE), 113.5
997 Theta hat (MLE),  0.0902 Theta star (bias corrected MLE),  0.097
998 nu hat (MLE)| 10490 nu star (bias corrected)| 9760
999 MLE Mean (bias corrected), 11 MLE Sd (bias corrected) 1.033

1000
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1001 Background Statistics Assuming Gamma Distribution
1002 95% Wilson Hilferty (WH) Approx. Gamma UPL  12.78 90% Percentile,  12.35
1003 95% Hawkins Wixley (HW) Approx. Gamma UPL ~ 12.79 95% Percentile,  12.76
1004 95% WH Approx. Gamma UTL with 95% Coverage  13.22 99% Percentile; 13.55
1005 95% HW Approx. Gamma UTL with 95% Coverage  13.24
1006 95% WHUSL  14.16 95% HW USL  14.2
1007
1008 Lognormal GOF Test
1009 Shapiro Wilk Test Statistic 0.933 Shapiro Wilk Lognormal GOF Test
1010 5% Shapiro Wilk Critical Value 0.943 Data Not Lognormal at 5% Significance Level
1011 Lilliefors Test Statistic 0.149 Lilliefors Lognormal GOF Test
1012 5% Lilliefors Critical Value 0.134 Data Not Lognormal at 5% Significance Level
1013 Data Not Lognormal at 5% Significance Level
1014
1015 Background Statistics assuming Lognormal Distribution
1016 95% UTL with 95% Coverage| 13.3 90% Percentile (z) 12.34
1017 95% UPL () 12.82 95% Percentile (z) 12.76
1018 95% USL| 14.32 99% Percentile (z)  13.59
1019
1020 Nonparametric Distribution Free Background Statistics
1021 Data do not follow a Discernible Distribution (0.05)
1022
1023 Nonparametric Upper Limits for Background Threshold Values
1024 Order of Statistic, r 43 95% UTL with 95% Coverage| 125
1025 Approx, f used to compute achieved CC 2.263 Approximate Actual Confidence Coefficient achieved by UTL 0.89
1026 Approximate Sample Size needed to achieve specified CC. 59
1027 95% Percentile Bootstrap UTL with 95% Coverage| 12.5 95% BCA Bootstrap UTL with 95% Coverage| 12.5
1028 95% UPL, 12.48 90% Percentile,  12.1
1029 90% Chebyshev UPL|  14.02 95% Percentile,  12.39
1030 95% Chebyshev UPL|  15.39 99% Percentile| 12.5
1031 95% USL, 125
1032
1033 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
1034 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
1035 and consists of observations collected from clean unimpacted locations.
1036 The use of USL tends to provide a balance between false positives and false negatives provided the data
1037 represents a background data set and when many onsite observations need to be compared with the BTV.
1038
1039MAGNESIUM,DISSOLVED
1040
1041 General Statistics
1042 Total Number of Observations, 77 Number of Distinct Observations, 34
1043 Number of Missing Observations 54
1044 Minimum 7.9 First Quartile.  10.6
1045 Second Largest, 12.9 Median  11.1
1046 Maximum 129 Third Quartile,  11.5
1047 Mean  10.94 SD 0.972
1048 Coefficient of Variation|  0.0888 Skewness -0.837
1049 Mean of logged Data 2.388 SD of logged Data,  0.0934
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Critical Values for Background Threshold Values (BTVs)

1051

1052 Tolerance Factor K (For UTL)‘ 1.967 ‘ d2max (for USL)‘ 3.118
1053

1054 Normal GOF Test

1055 Shapiro Wilk Test Statistic 0.941 Normal GOF Test

1056 5% Shapiro Wilk P Value| 0.00243 Data Not Normal at 5% Significance Level

1057 Lilliefors Test Statistic 0.144 Lilliefors GOF Test

1058 5% Lilliefors Critical Value 0.101 Data Not Normal at 5% Significance Level

1059 Data Not Normal at 5% Significance Level

1060

1061 Background Statistics Assuming Normal Distribution

1062 95% UTL with 95% Coverage  12.85 90% Percentile (z) 12.18
1063 95% UPL (t) 12.57 95% Percentile (z) 12.54
1064 95% USL 13.97 99% Percentile (z)) 13.2
1065

1066 Gamma GOF Test

1067 A-D Test Statistic 1.913 Anderson-Darling Gamma GOF Test

1068 5% A-D Critical Value 0.749 Data Not Gamma Distributed at 5% Significance Level

1069 K-S Test Statistic 0.158 Kolmogorov-Smirnov Gamma GOF Test

1070 5% K-S Critical Value 0.101 Data Not Gamma Distributed at 5% Significance Level

1071 Data Not Gamma Distributed at 5% Significance Level

1072

1073 Gamma Statistics

1074 k hat (MLE), 120.4 k star (bias corrected MLE), 115.8
1075 Theta hat (MLE),  0.0908 Theta star (bias corrected MLE),  0.0945
1076 nu hat (MLE)| 18547 nu star (bias corrected)| 17826
1077 MLE Mean (bias corrected)  10.94 MLE Sd (bias corrected) 1.017
1078

1079 Background Statistics Assuming Gamma Distribution

1080 95% Wilson Hilferty (WH) Approx. Gamma UPL  12.68 90% Percentile,  12.26
1081 95% Hawkins Wixley (HW) Approx. Gamma UPL ~ 12.69 95% Percentile,  12.66
1082 95% WH Approx. Gamma UTL with 95% Coverage 13 99% Percentile, 13.44
1083 95% HW Approx. Gamma UTL with 95% Coverage  13.02

1084 95% WH USL| 14.34 95% HW USL| 144
1085

1086 Lognormal GOF Test

1087 Shapiro Wilk Test Statistic 0.911 Shapiro Wilk Lognormal GOF Test

1088 5% Shapiro Wilk P Value 1.0804E-5 Data Not Lognormal at 5% Significance Level

1089 Lilliefors Test Statistic 0.164 Lilliefors Lognormal GOF Test

1090 5% Lilliefors Critical Value 0.101 Data Not Lognormal at 5% Significance Level

1091 Data Not Lognormal at 5% Significance Level

1092

1093 Background Statistics assuming Lognormal Distribution

1094 95% UTL with 95% Coverage  13.09 90% Percentile (z) 12.28
1095 95% UPL () 12.74 95% Percentile (z)| 12.7
1096 95% USL| 14.58 99% Percentile (z)  13.54
1097

1098 Nonparametric Distribution Free Background Statistics

1099 Data do not follow a Discernible Distribution (0.05)

1100
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1101 Nonparametric Upper Limits for Background Threshold Values
1102 Order of Statistic,r 76 95% UTL with 95% Coverage| 12.9
1103 Approx, f used to compute achieved CC 2 Approximate Actual Confidence Coefficient achieved by UTL 0.903
1104 Approximate Sample Size needed to achieve specified CC. 93
1105 95% Percentile Bootstrap UTL with 95% Coverage| 12.9 95% BCA Bootstrap UTL with 95% Coverage  12.66
1106 95% UPL, 1242 90% Percentile, 12
1107 90% Chebyshev UPL|  13.87 95% Percentile,  12.32
1108 95% Chebyshev UPL| 15.2 99% Percentile| 12.9
1109 95% USL, 129
1110
1111 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
1112 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
1113 and consists of observations collected from clean unimpacted locations.
1114 The use of USL tends to provide a balance between false positives and false negatives provided the data
1115 represents a background data set and when many onsite observations need to be compared with the BTV.
1116

MANGANESE, TOTAL
1117
1118
1119 General Statistics
1120 Total Number of Observations, 70 Number of Missing Observations 63
1121 Number of Distinct Observations, 12
1122 Number of Detects| 67 Number of Non-Detects 3
1123 Number of Distinct Detects| 12 Number of Distinct Non-Detects 3
1124 Minimum Detect|  0.03 Minimum Non-Detect| 0.04
1125 Maximum Detect 0.15 Maximum Non-Detect|  0.06
1126 Variance Detected|8.1217E-4 Percent Non-Detects 4.286%
1127 Mean Detected  0.067 SD Detected| 0.0285
1128 Mean of Detected Logged Data, -2.781 SD of Detected Logged Data 0.39
1129
1130 Critical Values for Background Threshold Values (BTVs)
1131 Tolerance Factor K (For UTL) 1.985 d2max (for USL) 3.084
1132
1133 Normal GOF Test on Detects Only
1134 Shapiro Wilk Test Statistic 0.862 Normal GOF Test on Detected Observations Only
1135 5% Shapiro Wilk P Value 2.7280E-8 Data Not Normal at 5% Significance Level
1136 Lilliefors Test Statistic 0.202 Lilliefors GOF Test
1137 5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level
1138 Data Not Normal at 5% Significance Level
1139
1140 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
1141 KM Mean| 0.0657 KMSD  0.0284
1142 95% UTL95% Coverage 0.122 95% KM UPL (t) 0.113
1143 90% KM Percentile (z) 0.102 95% KM Percentile (z) 0.112
1144 99% KM Percentile (z) 0.132 95% KM USL 0.153
1145
1146 DL/2 Substitution Background Statistics Assuming Normal Distribution
1147 Mean  0.0652 SD| 0.0292
1148 95% UTL95% Coverage 0.123 95% UPL (1) 0.114
1149 90% Percentile (z) 0.103 95% Percentile (z) 0.113
99% Percentile (z) 0.133 95% USL 0.155
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1151 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
1152
1153 Gamma GOF Tests on Detected Observations Only
1154 A-D Test Statistic 2.017 Anderson-Darling GOF Test
1155 5% A-D Critical Value 0.753 Data Not Gamma Distributed at 5% Significance Level
1156 K-S Test Statistic 0.196 Kolmogorov-Smirnov GOF
1157 5% K-S Critical Value 0.109 Data Not Gamma Distributed at 5% Significance Level
1158 Data Not Gamma Distributed at 5% Significance Level
1159
1160 Gamma Statistics on Detected Data Only
1161 k hat (MLE) 6.525 k star (bias corrected MLE) 6.243
1162 Theta hat (MLE),  0.0103 Theta star (bias corrected MLE),  0.0107
1163 nu hat (MLE)| 874.4 nu star (bias corrected)| 836.6
1164 MLE Mean (bias corrected)  0.067
1165 MLE Sd (bias corrected)| 0.0268 95% Percentile of Chisquare (2kstar)  21.68
1166
1167 Gamma ROS Statistics using Imputed Non-Detects
1168 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
1169 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
1170 For such situations, GROS method may yield incorrect values of UCLs and BTVs
1171 This is especially true when the sample size is small.
1172 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
1173 Minimum| 0.0193 Mean  0.0655
1174 Maximum 0.15 Median  0.055
1175 SD, 0.0288 Ccv 0.44
1176 k hat (MLE) 5.949 k star (bias corrected MLE) 5.703
1177 Theta hat (MLE),  0.011 Theta star (bias corrected MLE),  0.0115
1178 nu hat (MLE)| 832.8 nu star (bias corrected)| 798.4
1179 MLE Mean (bias corrected),  0.0655 MLE Sd (bias corrected)| 0.0274
1180 95% Percentile of Chisquare (2kstar),  20.23 90% Percentile 0.102
1181 95% Percentile 0.116 99% Percentile 0.146
1182 The following statistics are computed using Gamma ROS Statistics on Imputed Data
1183 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
1184 WH HW WH HW
1185 95% Approx. Gamma UTL with 95% Coverage 0.129 0.131 95% Approx. Gamma UPL 0.117 0.117
1186 95% Gamma USL 0.182 0.188
1187
1188 Estimates of Gamma Parameters using KM Estimates
1189 Mean (KM)  0.0657 SD (KM)|  0.0284
1190 Variance (KM) 8.0394E-4 SE of Mean (KM)| 0.00342
1191 k hat (KM) 5.377 k star (KM) 5.156
1192 nu hat (KM)| 752.8 nu star (KM)| 721.9
1193 theta hat (KM)  0.0122 theta star (KM)|  0.0128
1194 80% gamma percentile (KM)|  0.0881 90% gamma percentile (KM) 0.105
1195 95% gamma percentile (KM) 0.119 99% gamma percentile (KM) 0.151
1196
1197 The following statistics are computed using gamma distribution and KM estimates
1198 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
1199 WH HW WH HW
1200 95% Approx. Gamma UTL with 95% Coverage 0.127 0.128 95% Approx. Gamma UPL 0.115 0.116




A [ B [ C [ D E F G [ H [ I [ J K L
1201 95% KM Gamma Percentile 0.114 0.114 95% Gamma USL 0.178 0.183
1202
1203 Lognormal GOF Test on Detected Observations Only
1204 Shapiro Wilk Approximate Test Statistic 0.93 Shapiro Wilk GOF Test
1205 5% Shapiro Wilk P Value| 0.00108 Data Not Lognormal at 5% Significance Level
1206 Lilliefors Test Statistic 0.186 Lilliefors GOF Test
1207 5% Lilliefors Critical Value 0.108 Data Not Lognormal at 5% Significance Level
1208 Data Not Lognormal at 5% Significance Level
1209
1210 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
1211 Mean in Original Scale| 0.0657 Mean in Log Scale| -2.805
1212 SD in Original Scale,  0.0286 SD in Log Scale 0.4
1213 95% UTL95% Coverage 0.134 95% BCA UTL95% Coverage 0.137
1214 95% Bootstrap (%) UTL95% Coverage 0.141 95% UPL (t) 0.118
1215 90% Percentile (z) 0.101 95% Percentile (z) 0.117
1216 99% Percentile (z) 0.153 95% USL 0.208
1217
1218 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
1219 KM Mean of Logged Data,  -2.804 95% KM UTL (Lognormal)95% Coverage 0.133
1220 KM SD of Logged Data 0.395 95% KM UPL (Lognormal) 0.118
1221 95% KM Percentile Lognormal (z) 0.116 95% KM USL (Lognormal) 0.205
1222
1223 Background DL/2 Statistics Assuming Lognormal Distribution
1224 Mean in Original Scale|  0.0652 Mean in Log Scale| -2.821
1225 SD in Original Scale,  0.0292 SD in Log Scale 0.427
1226 95% UTL95% Coverage 0.139 95% UPL (1) 0.122
1227 90% Percentile (z) 0.103 95% Percentile (z) 0.12
1228 99% Percentile (z) 0.161 95% USL 0.222
1229 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
1230
1231 Nonparametric Distribution Free Background Statistics
1232 Data do not follow a Discernible Distribution (0.05)
1233
1234 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
1235 Order of Statistic, r 69 95% UTL with95% Coverage 0.15
1236 Approx, f used to compute achieved CC 1.816 Approximate Actual Confidence Coefficient achieved by UTL 0.871
1237 Approximate Sample Size needed to achieve specified CC. 93 95% UPL 0.125
1238 95% USL 0.15 95% KM Chebyshev UPL 0.19
1239
1240 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
1241 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
1242 and consists of observations collected from clean unimpacted locations.
1243 The use of USL tends to provide a balance between false positives and false negatives provided the data
1244 represents a background data set and when many onsite observations need to be compared with the BTV.
1245
1246MANGANESE,DISSOLVED
1247
1248 General Statistics
1249 Total Number of Observations, 105 Number of Distinct Observations, 15

Number of Missing Observations 26

1250
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1251 Minimum|  0.03 First Quartile.  0.05
1252 Second Largest 0.16 Median| 0.06
1253 Maximum 0.17 Third Quartile|  0.07
1254 Mean  0.0654 SD,  0.0266
1255 Coefficient of Variation 0.407 Skewness 1.815
1256 Mean of logged Data  -2.792 SD of logged Data 0.347
1257
1258 Critical Values for Background Threshold Values (BTVs)
1259 Tolerance Factor K (For UTL) 1.916 d2max (for USL) 3.226
1260
1261 Normal GOF Test
1262 Shapiro Wilk Test Statistic 0.807 Normal GOF Test
1263 5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
1264 Lilliefors Test Statistic 0.266 Lilliefors GOF Test
1265 5% Lilliefors Critical Value|  0.0867 Data Not Normal at 5% Significance Level
1266 Data Not Normal at 5% Significance Level
1267
1268 Background Statistics Assuming Normal Distribution
1269 95% UTL with 95% Coverage 0.116 90% Percentile (z)  0.0996
1270 95% UPL (t) 0.11 95% Percentile (z) 0.109
1271 95% USL 0.151 99% Percentile (z) 0.127
1272
1273 Gamma GOF Test
1274 A-D Test Statistic 4.063 Anderson-Darling Gamma GOF Test
1275 5% A-D Critical Value 0.753 Data Not Gamma Distributed at 5% Significance Level
1276 K-S Test Statistic 0.233 Kolmogorov-Smirnov Gamma GOF Test
1277 5% K-S Critical Value, 0.0882 Data Not Gamma Distributed at 5% Significance Level
1278 Data Not Gamma Distributed at 5% Significance Level
1279
1280 Gamma Statistics
1281 k hat (MLE) 7.822 k star (bias corrected MLE) 7.604
1282 Theta hat (MLE)  0.00837 Theta star (bias corrected MLE)  0.0086
1283 nu hat (MLE)| 1643 nu star (bias corrected)| 1597
1284 MLE Mean (bias corrected)  0.0654 MLE Sd (bias corrected)| 0.0237
1285
1286 Background Statistics Assuming Gamma Distribution
1287 95% Wilson Hilferty (WH) Approx. Gamma UPL 0.109 90% Percentile| 0.0971
1288 95% Hawkins Wixley (HW) Approx. Gamma UPL 0.109 95% Percentile 0.109
1289 95% WH Approx. Gamma UTL with 95% Coverage 0.117 99% Percentile 0.133
1290 95% HW Approx. Gamma UTL with 95% Coverage 0.118
1291 95% WH USL 0.169 95% HW USL 0.172
1292
1293 Lognormal GOF Test
1294 Shapiro Wilk Test Statistic 0.919 Shapiro Wilk Lognormal GOF Test
1295 5% Shapiro Wilk P Value 4.7463E-7 Data Not Lognormal at 5% Significance Level
1296 Lilliefors Test Statistic 0.21 Lilliefors Lognormal GOF Test
1297 5% Lilliefors Critical Value|  0.0867 Data Not Lognormal at 5% Significance Level
1298 Data Not Lognormal at 5% Significance Level
1299

1300

Background Statistics assuming Lognormal Distribution
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1301 95% UTL with 95% Coverage 0.119 90% Percentile (z)  0.0957
1302 95% UPL (t) 0.109 95% Percentile (z) 0.109
1303 95% USL 0.188 99% Percentile (z) 0.138
1304
1305 Nonparametric Distribution Free Background Statistics
1306 Data do not follow a Discernible Distribution (0.05)
1307
1308 Nonparametric Upper Limits for Background Threshold Values
1309 Order of Statistic, r| 103 95% UTL with 95% Coverage 0.15
1310 Approx, f used to compute achieved CC 1.807 Approximate Actual Confidence Coefficient achieved by UTL 0.901
1311 Approximate Sample Size needed to achieve specified CC' 124
1312 95% Percentile Bootstrap UTL with 95% Coverage 0.148 95% BCA Bootstrap UTL with 95% Coverage 0.144
1313 95% UPL 0.127 90% Percentile 0.1
1314 90% Chebyshev UPL 0.146 95% Percentile 0.118
1315 95% Chebyshev UPL 0.182 99% Percentile 0.16
1316 95% USL 0.17
1317
1318 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
1319 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
1320 and consists of observations collected from clean unimpacted locations.
1321 The use of USL tends to provide a balance between false positives and false negatives provided the data
1392 represents a background data set and when many onsite observations need to be compared with the BTV.
1323
1324 NITRATE-NITROGEN
1325
1326 General Statistics
1327 Total Number of Observations, 129 Number of Missing Observations 4
1328 Number of Distinct Observations, 48
1329 Number of Detects, 126 Number of Non-Detects
1330 Number of Distinct Detects| 48 Number of Distinct Non-Detects
1331 Minimum Detect| 13.6 Minimum Non-Detect| 21
1332 Maximum Detect  24.9 Maximum Non-Detect| 23
1333 Variance Detected 4.464 Percent Non-Detects 2.326%
1334 Mean Detected| 20.61 SD Detected 2113
1335 Mean of Detected Logged Data 3.02 SD of Detected Logged Data 0.107
1336
1337 Critical Values for Background Threshold Values (BTVs)
1338 Tolerance Factor K (For UTL) 1.887 d2max (for USL) 3.294
1339
1340 Normal GOF Test on Detects Only
1341 Shapiro Wilk Test Statistic 0.963 Normal GOF Test on Detected Observations Only
1342 5% Shapiro Wilk P Value,  0.018 Data Not Normal at 5% Significance Level
1343 Lilliefors Test Statistic|  0.0979 Lilliefors GOF Test
1344 5% Lilliefors Critical Value|  0.0793 Data Not Normal at 5% Significance Level
1345 Data Not Normal at 5% Significance Level
1346
1347 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
1348 KM Mean, 20.58 KM SD 2.104
1349 95% UTL95% Coverage  24.55 95% KM UPL (t) 24.08
1350 90% KM Percentile (z) 23.28 95% KM Percentile (z) 24.04
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1351 99% KM Percentile (z) 25.48 95% KM USL,  27.51
1352

1353 DL/2 Substitution Background Statistics Assuming Normal Distribution

1354 Mean  20.38 SD 2.545
1355 95% UTL95% Coverage| 25.18 95% UPL (1)) 24.61
1356 90% Percentile (z)  23.64 95% Percentile (z)  24.57
1357 99% Percentile (z)] 26.3 95% USL| 28.77
1358 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

1359

1360 Gamma GOF Tests on Detected Observations Only

1361 A-D Test Statistic 1.476 Anderson-Darling GOF Test

1362 5% A-D Critical Value 0.75 Data Not Gamma Distributed at 5% Significance Level

1363 K-S Test Statistic 0.109 Kolmogorov-Smirnov GOF

1364 5% K-S Critical Value, 0.0825 Data Not Gamma Distributed at 5% Significance Level

1365 Data Not Gamma Distributed at 5% Significance Level

1366

1367 Gamma Statistics on Detected Data Only

1368 k hat (MLE)| 90.41 k star (bias corrected MLE)  88.26
1369 Theta hat (MLE) 0.228 Theta star (bias corrected MLE) 0.233
1370 nu hat (MLE)| 22783 nu star (bias corrected)| 22242
1371 MLE Mean (bias corrected) 20.61

1372 MLE Sd (bias corrected) 2.193 95% Percentile of Chisquare (2kstar), 208.5
1373

1374 Gamma ROS Statistics using Imputed Non-Detects

1375 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

1376 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

1377 For such situations, GROS method may yield incorrect values of UCLs and BTVs

1378 This is especially true when the sample size is small.

1379 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

1380 Minimum|  13.6 Mean  20.58
1381 Maximum  24.9 Median| 21
1382 SD 2.094 cv 0.102
1383 k hat (MLE)| 92.03 k star (bias corrected MLE) ~ 89.89
1384 Theta hat (MLE) 0.224 Theta star (bias corrected MLE) 0.229
1385 nu hat (MLE)| 23744 nu star (bias corrected)| 23193
1386 MLE Mean (bias corrected)  20.58 MLE Sd (bias corrected) 2171
1387 95% Percentile of Chisquare (2kstar) 212.1 90% Percentile| 23.41
1388 95% Percentile,  24.28 99% Percentile 25.97
1389 The following statistics are computed using Gamma ROS Statistics on Imputed Data

1390 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

1391 WH HW WH HW
1392 95% Approx. Gamma UTL with 95% Coverage  24.84 24.88 95% Approx. Gamma UPL,  24.3 24.33
1393 95% Gamma USL|  28.43 28.58

1394

1395 Estimates of Gamma Parameters using KM Estimates

1396 Mean (KM)|  20.58 SD (KM) 2.104
1397 Variance (KM) 4.428 SE of Mean (KM) 0.187
1398 k hat (KM)|  95.66 k star (KM)|  93.44
1399 nu hat (KM) 24681 nu star (KM)| 24108
1400 theta hat (KM) 0.215 theta star (KM) 0.22
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1401 80% gamma percentile (KM)|  22.35 90% gamma percentile (KM),  23.35
1402 95% gamma percentile (KM)| 24.2 99% gamma percentile (KM),  25.86
1403
1404 The following statistics are computed using gamma distribution and KM estimates
1405 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
1406 WH HW WH HW
1407 95% Approx. Gamma UTL with 95% Coverage  24.86 24.9 95% Approx. Gamma UPL,  24.31 24.35
1408 95% KM Gamma Percentile.  24.27 24.3 95% Gamma USL,  28.48 28.63
1409
1410 Lognormal GOF Test on Detected Observations Only
1411 Shapiro Wilk Approximate Test Statistic 0.941 Shapiro Wilk GOF Test
1412 5% Shapiro Wilk P Value 2.7648E-5 Data Not Lognormal at 5% Significance Level
1413 Lilliefors Test Statistic 0.114 Lilliefors GOF Test
1414 5% Lilliefors Critical Value|  0.0793 Data Not Lognormal at 5% Significance Level
1415 Data Not Lognormal at 5% Significance Level
1416
1417 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
1418 Mean in Original Scale| 20.58 Mean in Log Scale 3.019
1419 SD in Original Scale 2.095 SD in Log Scale 0.106
1420 95% UTL95% Coverage  25.03 95% BCA UTL95% Coverage| 23.6
1421 95% Bootstrap (%) UTL95% Coverage 24 95% UPL (t) 24.44
1422 90% Percentile (z)  23.46 95% Percentile (z)  24.39
1423 99% Percentile (z)  26.22 95% USL|  29.07
1424
1425 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
1426 KM Mean of Logged Data 3.019 95% KM UTL (Lognormal)95% Coverage  25.05
1427 KM SD of Logged Data 0.107 95% KM UPL (Lognormal)|  24.46
1428 95% KM Percentile Lognormal (z)  24.41 95% KM USL (Lognormal), 29.13
1429
1430 Background DL/2 Statistics Assuming Lognormal Distribution
1431 Mean in Original Scale| 20.38 Mean in Log Scale 3.006
1432 SD in Original Scale 2.545 SD in Log Scale 0.142
1433 95% UTL95% Coverage, 26.41 95% UPL (t)  25.58
1434 90% Percentile (z)  24.23 95% Percentile (z))  25.51
1435 99% Percentile (z)) 28.11 95% USL| 32.25
1436 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
1437
1438 Nonparametric Distribution Free Background Statistics
1439 Data do not follow a Discernible Distribution (0.05)
1440
1441 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
1442 Order of Statistic, r| 126 95% UTL with95% Coverage 24
1443 Approx, f used to compute achieved CC 1.658 Approximate Actual Confidence Coefficient achieved by UTL 0.891
1444 Approximate Sample Size needed to achieve specified CC' 153 95% UPL| 23.55
1445 95% USL| 24.9 95% KM Chebyshev UPL|  29.79
1446
1447 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
1448 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
1449 and consists of observations collected from clean unimpacted locations.

1450

The use of USL tends to provide a balance between false positives and false negatives provided the data
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1451 represents a background data set and when many onsite observations need to be compared with the BTV.
1452
1453 pH-FIELD
1454
1455 General Statistics
1456 Total Number of Observations, 119 Number of Missing Observations 14
1457 Number of Distinct Observations, 73
1458 Number of Detects, 115 Number of Non-Detects 4
1459 Number of Distinct Detects| 69 Number of Distinct Non-Detects 4
1460 Minimum Detect 4.15 Minimum Non-Detect 4.75
1461 Maximum Detect 6.72 Maximum Non-Detect 5.59
1462 Variance Detected 0.135 Percent Non-Detects 3.361%
1463 Mean Detected 5.065 SD Detected 0.367
1464 Mean of Detected Logged Data 1.62 SD of Detected Logged Data| 0.07
1465
1466 Critical Values for Background Threshold Values (BTVs)
1467 Tolerance Factor K (For UTL) 1.898 d2max (for USL) 3.268
1468
1469 Normal GOF Test on Detects Only
1470 Shapiro Wilk Test Statistic 0.893 Normal GOF Test on Detected Observations Only
1471 5% Shapiro Wilk P Value|1.196E-11 Data Not Normal at 5% Significance Level
1472 Lilliefors Test Statistic 0.152 Lilliefors GOF Test
1473 5% Lilliefors Critical Value|  0.0829 Data Not Normal at 5% Significance Level
1474 Data Not Normal at 5% Significance Level
1475
1476 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
1477 KM Mean 5.058 KM SD 0.365
1478 95% UTL95% Coverage 5.752 95% KM UPL (t) 5.667
1479 90% KM Percentile (z) 5.527 95% KM Percentile (z) 5.659
1480 99% KM Percentile (z) 5.908 95% KM USL 6.252
1481
1482 DL/2 Substitution Background Statistics Assuming Normal Distribution
1483 Mean 4.984 SD 0.57
1484 95% UTL95% Coverage 6.065 95% UPL (t) 5.933
1485 90% Percentile (z) 5.714 95% Percentile (z) 5.921
1486 99% Percentile (z) 6.31 95% USL 6.846
1487 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
1488
1489 Gamma GOF Tests on Detected Observations Only
1490 A-D Test Statistic 3.595 Anderson-Darling GOF Test
1491 5% A-D Critical Value 0.75 Data Not Gamma Distributed at 5% Significance Level
1492 K-S Test Statistic 0.141 Kolmogorov-Smirnov GOF
1493 5% K-S Critical Value, 0.0853 Data Not Gamma Distributed at 5% Significance Level
1494 Data Not Gamma Distributed at 5% Significance Level
1495
1496 Gamma Statistics on Detected Data Only
1497 k hat (MLE) 201.7 k star (bias corrected MLE), 196.5
1498 Theta hat (MLE)|  0.0251 Theta star (bias corrected MLE),  0.0258
1499 nu hat (MLE) 46401 nu star (bias corrected)| 45192
1500 MLE Mean (bias corrected) 5.065
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1501 MLE Sd (bias corrected) 0.361 95% Percentile of Chisquare (2kstar)| 440.2
1502
1503 Gamma ROS Statistics using Imputed Non-Detects
1504 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
1505 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
1506 For such situations, GROS method may yield incorrect values of UCLs and BTVs
1507 This is especially true when the sample size is small.
1508 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
1509 Minimum 4.15 Mean 5.059
1510 Maximum 6.72 Median 5.013
1511 SD 0.364 Cv, 0.072
1512 k hat (MLE) 204.2 k star (bias corrected MLE) 199.1
1513 Theta hat (MLE),  0.0248 Theta star (bias corrected MLE),  0.0254
1514 nu hat (MLE)| 48602 nu star (bias corrected)| 47378
1515 MLE Mean (bias corrected) 5.059 MLE Sd (bias corrected) 0.359
1516 95% Percentile of Chisquare (2kstar)| 445.7 90% Percentile 5.524
1517 95% Percentile 5.663 99% Percentile 5.931
1518 The following statistics are computed using Gamma ROS Statistics on Imputed Data
1519 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
1520 WH HW WH HW
1521 95% Approx. Gamma UTL with 95% Coverage 5.755 5.756 95% Approx. Gamma UPL 5.665 5.666
1522 95% Gamma USL 6.302 6.31
1523
1524 Estimates of Gamma Parameters using KM Estimates
1525 Mean (KM) 5.058 SD (KM) 0.365
1526 Variance (KM) 0.133 SE of Mean (KM)|  0.0339
1527 k hat (KM)| 191.7 k star (KM) 186.9
1528 nu hat (KM)| 45634 nu star (KM)| 44484
1529 theta hat (KM) ~ 0.0264 theta star (KM),  0.0271
1530 80% gamma percentile (KM) 5.367 90% gamma percentile (KM) 5.538
1531 95% gamma percentile (KM) 5.682 99% gamma percentile (KM) 5.959
1532
1533 The following statistics are computed using gamma distribution and KM estimates
1534 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
1535 WH HW WH HW
1536 95% Approx. Gamma UTL with 95% Coverage 5.757 5.758 95% Approx. Gamma UPL 5.667 5.667
1537 95% KM Gamma Percentile 5.659 5.659 95% Gamma USL 6.306 6.314
1538
1539 Lognormal GOF Test on Detected Observations Only
1540 Shapiro Wilk Approximate Test Statistic 0.92 Shapiro Wilk GOF Test
1541 5% Shapiro Wilk P Value 1.1157E-7 Data Not Lognormal at 5% Significance Level
1542 Lilliefors Test Statistic 0.136 Lilliefors GOF Test
1543 5% Lilliefors Critical Value|  0.0829 Data Not Lognormal at 5% Significance Level
1544 Data Not Lognormal at 5% Significance Level
1545
1546 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
1547 Mean in Original Scale 5.059 Mean in Log Scale 1.619
1548 SD in Original Scale 0.364 SDin Log Scale| 0.0695
1549 95% UTL95% Coverage 5.759 95% BCA UTL95% Coverage 5.971
1550 95% Bootstrap (%) UTL95% Coverage 5.989 95% UPL (t) 5.666
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1551 90% Percentile (z) 5.517 95% Percentile (z) 5.658
1552 99% Percentile (z) 5.933 95% USL 6.334
1553
1554 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
1555 KM Mean of Logged Data 1.619 95% KM UTL (Lognormal)95% Coverage 5.761
1556 KM SD of Logged Data|  0.0699 95% KM UPL (Lognormal) 5.668
1557 95% KM Percentile Lognormal (z) 5.66 95% KM USL (Lognormal) 6.34
1558
1559 Background DL/2 Statistics Assuming Lognormal Distribution
1560 Mean in Original Scale 4.984 Mean in Log Scale 1.598
1561 SD in Original Scale 0.57 SD in Log Scale 0.137
1562 95% UTL95% Coverage 6.415 95% UPL (1) 6.213
1563 90% Percentile (z) 5.894 95% Percentile (z) 6.196
1564 99% Percentile (z) 6.804 95% USL 7.743
1565 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
1566
1567 Nonparametric Distribution Free Background Statistics
1568 Data do not follow a Discernible Distribution (0.05)
1569
1570 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
1571 Order of Statistic,r| 116 95% UTL with95% Coverage 5.96
1572 Approx, f used to compute achieved CC 1.526 Approximate Actual Confidence Coefficient achieved by UTL 0.851
1573 Approximate Sample Size needed to achieve specified CC' 153 95% UPL 5.8
1574 95% USL 6.72 95% KM Chebyshev UPL 6.657
1575
1576 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
1577 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
1578 and consists of observations collected from clean unimpacted locations.
1579 The use of USL tends to provide a balance between false positives and false negatives provided the data
1580 represents a background data set and when many onsite observations need to be compared with the BTV.
1581
15g2|PH-LAB
1583
1584 General Statistics
1585 Total Number of Observations, 127 Number of Missing Observations 6
1586 Number of Distinct Observations, 78
1587 Number of Detects, 123 Number of Non-Detects 4
1588 Number of Distinct Detects| 76 Number of Distinct Non-Detects 4
1589 Minimum Detect 4.43 Minimum Non-Detect 5.22
1590 Maximum Detect 7.08 Maximum Non-Detect 5.67
1591 Variance Detected 0.113 Percent Non-Detects 3.15%
1592 Mean Detected 5.639 SD Detected 0.336
1593 Mean of Detected Logged Data 1.728 SD of Detected Logged Data| 0.0589
1594
1595 Critical Values for Background Threshold Values (BTVs)
1596 Tolerance Factor K (For UTL) 1.889 d2max (for USL) 3.289
1597
1598 Normal GOF Test on Detects Only
1599 Shapiro Wilk Test Statistic 0.96 Normal GOF Test on Detected Observations Only

1600

5% Shapiro Wilk P Value| 0.00885 Data Not Normal at 5% Significance Level
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1601 Lilliefors Test Statistic,.  0.075 Lilliefors GOF Test

1602 5% Lilliefors Critical Value|  0.0802 Detected Data appear Normal at 5% Significance Level

1603 Detected Data appear Approximate Normal at 5% Significance Level

1604

1605 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

1606 KM Mean 5.625 KM SD 0.341
1607 95% UTL95% Coverage 6.27 95% KM UPL (t) 6.193
1608 90% KM Percentile (z) 6.062 95% KM Percentile (z) 6.186
1609 99% KM Percentile (z) 6.419 95% KM USL 6.748
1610

1611 DL/2 Substitution Background Statistics Assuming Normal Distribution

1612 Mean 5.546 SD 0.613
1613 95% UTL95% Coverage 6.704 95% UPL (t) 6.566
1614 90% Percentile (z) 6.332 95% Percentile (z) 6.555
1615 99% Percentile (z) 6.973 95% USL 7.563
1616 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

1617

1618 Gamma GOF Tests on Detected Observations Only

1619 A-D Test Statistic 1.063 Anderson-Darling GOF Test

1620 5% A-D Critical Value 0.75 Data Not Gamma Distributed at 5% Significance Level

1621 K-S Test Statistic/ 0.0702 Kolmogorov-Smirnov GOF

1622 5% K-S Critical Value| 0.0833 Detected data appear Gamma Distributed at 5% Significance Level
1623 Detected data follow Appr. Gamma Distribution at 5% Significance Level

1624

1625 Gamma Statistics on Detected Data Only

1626 k hat (MLE) 288.9 k star (bias corrected MLE)| 281.8
1627 Theta hat (MLE),  0.0195 Theta star (bias corrected MLE),  0.02
1628 nu hat (MLE)| 71058 nu star (bias corrected)| 69326
1629 MLE Mean (bias corrected) 5.639

1630 MLE Sd (bias corrected) 0.336 95% Percentile of Chisquare (2kstar), 620
1631

1632 Gamma ROS Statistics using Imputed Non-Detects

1633 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

1634 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

1635 For such situations, GROS method may yield incorrect values of UCLs and BTVs

1636 This is especially true when the sample size is small.

1637 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

1638 Minimum 4.43 Mean 5.625
1639 Maximum 7.08 Median 5.57
1640 SD 0.341 CV| 0.0607
1641 k hat (MLE) 278.7 k star (bias corrected MLE) 272.1
1642 Theta hat (MLE),  0.0202 Theta star (bias corrected MLE),  0.0207
1643 nu hat (MLE)| 70788 nu star (bias corrected)| 69117
1644 MLE Mean (bias corrected) 5.625 MLE Sd (bias corrected) 0.341
1645 95% Percentile of Chisquare (2kstar)| 599.6 90% Percentile 6.066
1646 95% Percentile 6.197 99% Percentile 6.448
1647 The following statistics are computed using Gamma ROS Statistics on Imputed Data

1648 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

1649 WH HW WH HW
1650 95% Approx. Gamma UTL with 95% Coverage 6.281 6.282 95% Approx. Gamma UPL 6.199 6.2
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1651 95% Gamma USL 6.804 6.813
1652
1653 Estimates of Gamma Parameters using KM Estimates
1654 Mean (KM) 5.625 SD (KM) 0.341
1655 Variance (KM) 0.117 SE of Mean (KM)|  0.0307
1656 k hat (KM)| 271.6 k star (KM) 265.1
1657 nu hat (KM)| 68975 nu star (KM)| 67347
1658 theta hat (KM) ~ 0.0207 theta star (KM)  0.0212
1659 80% gamma percentile (KM) 5.914 90% gamma percentile (KM) 6.072
1660 95% gamma percentile (KM) 6.205 99% gamma percentile (KM) 6.46
1661
1662 The following statistics are computed using gamma distribution and KM estimates
1663 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
1664 WH HW WH HW
1665 95% Approx. Gamma UTL with 95% Coverage 6.283 6.285 95% Approx. Gamma UPL 6.201 6.202
1666 95% KM Gamma Percentile 6.194 6.195 95% Gamma USL 6.808 6.816
1667
1668 Lognormal GOF Test on Detected Observations Only
1669 Shapiro Wilk Approximate Test Statistic 0.969 Shapiro Wilk GOF Test
1670 5% Shapiro Wilk P Value| 0.075 Detected Data appear Lognormal at 5% Significance Level
1671 Lilliefors Test Statistic| 0.0696 Lilliefors GOF Test
1672 5% Lilliefors Critical Value|  0.0802 Detected Data appear Lognormal at 5% Significance Level
1673 Detected Data appear Lognormal at 5% Significance Level
1674
1675 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
1676 Mean in Original Scale 5.625 Mean in Log Scale 1.725
1677 SD in Original Scale 0.341 SDin Log Scale| 0.0599
1678 95% UTL95% Coverage 6.287 95% BCA UTL95% Coverage 6.341
1679 95% Bootstrap (%) UTL95% Coverage 6.41 95% UPL (t) 6.203
1680 90% Percentile (z) 6.063 95% Percentile (z) 6.196
1681 99% Percentile (z) 6.454 95% USL 6.837
1682
1683 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
1684 KM Mean of Logged Data 1.725 95% KM UTL (Lognormal)95% Coverage 6.291
1685 KM SD of Logged Data|  0.0602 95% KM UPL (Lognormal) 6.206
1686 95% KM Percentile Lognormal (z) 6.199 95% KM USL (Lognormal) 6.844
1687
1688 Background DL/2 Statistics Assuming Lognormal Distribution
1689 Mean in Original Scale 5.546 Mean in Log Scale 1.705
1690 SD in Original Scale 0.613 SD in Log Scale 0.142
1691 95% UTL95% Coverage 7.188 95% UPL (1) 6.962
1692 90% Percentile (z) 6.595 95% Percentile (z) 6.944
1693 99% Percentile (z) 7.648 95% USL 8.767
1694 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
1695
1696 Nonparametric Distribution Free Background Statistics
1697 Data appear to follow a Discernible Distribution at 5% Significance Level
1698
1699 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r| 124 95% UTL with95% Coverage 6.41
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1701 Approx, f used to compute achieved CC 1.632 Approximate Actual Confidence Coefficient achieved by UTL 0.884
1702 Approximate Sample Size needed to achieve specified CC' 153 95% UPL 6.14
1703 95% USL 7.08 95% KM Chebyshev UPL 7.119
1704
1705 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
1706 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
1707 and consists of observations collected from clean unimpacted locations.
1708 The use of USL tends to provide a balance between false positives and false negatives provided the data
1709 represents a background data set and when many onsite observations need to be compared with the BTV.
1710
1711POTASSIUM,TOTAL
1712
1713 General Statistics
1714 Total Number of Observations, 46 Number of Distinct Observations, 20
1715 Number of Missing Observations 87
1716 Minimum 1.7 First Quartile 22
1717 Second Largest 3 Median 2.4
1718 Maximum 3.1 Third Quartile 2.6
1719 Mean 2.398 SD 0.301
1720 Coefficient of Variation 0.125 Skewness|  0.0901
1721 Mean of logged Data 0.867 SD of logged Data 0.127
1722
1723 Critical Values for Background Threshold Values (BTVs)
1724 Tolerance Factor K (For UTL) 2.079 d2max (for USL) 2.924
1725
1726 Normal GOF Test
1727 Shapiro Wilk Test Statistic 0.984 Shapiro Wilk GOF Test
1728 5% Shapiro Wilk Critical Value 0.945 Data appear Normal at 5% Significance Level
1729 Lilliefors Test Statistic|  0.0924 Lilliefors GOF Test
1730 5% Lilliefors Critical Value 0.129 Data appear Normal at 5% Significance Level
1731 Data appear Normal at 5% Significance Level
1732
1733 Background Statistics Assuming Normal Distribution
1734 95% UTL with 95% Coverage 3.023 90% Percentile (z) 2.783
1735 95% UPL (t) 2.908 95% Percentile (z) 2.893
1736 95% USL 3.277 99% Percentile (z) 3.098
1737
1738 Gamma GOF Test
1739 A-D Test Statistic 0.318 Anderson-Darling Gamma GOF Test
1740 5% A-D Critical Value 0.747 Detected data appear Gamma Distributed at 5% Significance Level
1741 K-S Test Statistic 0.106 Kolmogorov-Smirnov Gamma GOF Test
1742 5% K-S Critical Value 0.13 Detected data appear Gamma Distributed at 5% Significance Level
1743 Detected data appear Gamma Distributed at 5% Significance Level
1744
1745 Gamma Statistics
1746 k hat (MLE)| 64.2 k star (bias corrected MLE) ~ 60.03
1747 Theta hat (MLE),  0.0373 Theta star (bias corrected MLE),  0.0399
1748 nu hat (MLE)| 5907 nu star (bias corrected)| 5523
1749 MLE Mean (bias corrected) 2.398 MLE Sd (bias corrected) 0.309
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1751 Background Statistics Assuming Gamma Distribution
1752 95% Wilson Hilferty (WH) Approx. Gamma UPL 2.935 90% Percentile 2.802
1753 95% Hawkins Wixley (HW) Approx. Gamma UPL 2.939 95% Percentile 2.929
1754 95% WH Approx. Gamma UTL with 95% Coverage 3.069 99% Percentile 3.176
1755 95% HW Approx. Gamma UTL with 95% Coverage 3.076
1756 95% WH USL 3.38 95% HW USL 3.396
1757
1758 Lognormal GOF Test
1759 Shapiro Wilk Test Statistic 0.982 Shapiro Wilk Lognormal GOF Test
1760 5% Shapiro Wilk Critical Value 0.945 Data appear Lognormal at 5% Significance Level
1761 Lilliefors Test Statistic 0.114 Lilliefors Lognormal GOF Test
1762 5% Lilliefors Critical Value 0.129 Data appear Lognormal at 5% Significance Level
1763 Data appear Lognormal at 5% Significance Level
1764
1765 Background Statistics assuming Lognormal Distribution
1766 95% UTL with 95% Coverage 3.098 90% Percentile (z) 2.8
1767 95% UPL (t) 2.952 95% Percentile (z) 2.932
1768 95% USL 3.449 99% Percentile (z) 3.197
1769
1770 Nonparametric Distribution Free Background Statistics
1771 Data appear Normal at 5% Significance Level
1772
1773 Nonparametric Upper Limits for Background Threshold Values
1774 Order of Statistic, r 45 95% UTL with 95% Coverage 3
1775 Approx, f used to compute achieved CC 1.184 Approximate Actual Confidence Coefficient achieved by UTL 0.677
1776 Approximate Sample Size needed to achieve specified CC. 93
1777 95% Percentile Bootstrap UTL with 95% Coverage 3.075 95% BCA Bootstrap UTL with 95% Coverage 3
1778 95% UPL 2.965 90% Percentile 2.765
1779 90% Chebyshev UPL 3.31 95% Percentile 2.875
1780 95% Chebyshev UPL 3.723 99% Percentile 3.055
1781 95% USL 3.1
1782
1783 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
1784 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
1785 and consists of observations collected from clean unimpacted locations.
1786 The use of USL tends to provide a balance between false positives and false negatives provided the data
1787 represents a background data set and when many onsite observations need to be compared with the BTV.
1788
1789 POTASSIUM, DISSOLVED
1790
1791 General Statistics
1792 Total Number of Observations, 72 Number of Distinct Observations, 35
1793 Number of Missing Observations 59
1794 Minimum 1.7 First Quartile 2.238
1795 Second Largest 3.1 Median 2.3
1796 Maximum 3.14 Third Quartile 25
1797 Mean 2.381 SD 0.274
1798 Coefficient of Variation 0.115 Skewness 0.673
1799 Mean of logged Data 0.861 SD of logged Data 0.113
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Critical Values for Background Threshold Values (BTVs)

1801

1802 Tolerance Factor K (For UTL)‘ 1.98 ‘ d2max (for USL)‘ 3.094
1803

1804 Normal GOF Test

1805 Shapiro Wilk Test Statistic 0.932 Normal GOF Test

1806 5% Shapiro Wilk P Value 7.7522E-4 Data Not Normal at 5% Significance Level

1807 Lilliefors Test Statistic 0.18 Lilliefors GOF Test

1808 5% Lilliefors Critical Value 0.104 Data Not Normal at 5% Significance Level

1809 Data Not Normal at 5% Significance Level

1810

1811 Background Statistics Assuming Normal Distribution

1812 95% UTL with 95% Coverage 2.923 90% Percentile (z) 2.732
1813 95% UPL (t) 2.84 95% Percentile (z) 2.831
1814 95% USL 3.228 99% Percentile (z) 3.018
1815

1816 Gamma GOF Test

1817 A-D Test Statistic 1.663 Anderson-Darling Gamma GOF Test

1818 5% A-D Critical Value 0.749 Data Not Gamma Distributed at 5% Significance Level

1819 K-S Test Statistic 0.165 Kolmogorov-Smirnov Gamma GOF Test

1820 5% K-S Critical Value 0.105 Data Not Gamma Distributed at 5% Significance Level

1821 Data Not Gamma Distributed at 5% Significance Level

1822

1823 Gamma Statistics

1824 k hat (MLE)| 78.73 k star (bias corrected MLE)  75.45
1825 Theta hat (MLE),  0.0302 Theta star (bias corrected MLE),  0.0315
1826 nu hat (MLE)| 11336 nu star (bias corrected)| 10865
1827 MLE Mean (bias corrected) 2.381 MLE Sd (bias corrected) 0.274
1828

1829 Background Statistics Assuming Gamma Distribution

1830 95% Wilson Hilferty (WH) Approx. Gamma UPL 2.852 90% Percentile 2.738
1831 95% Hawkins Wixley (HW) Approx. Gamma UPL 2.854 95% Percentile 2.849
1832 95% WH Approx. Gamma UTL with 95% Coverage 2.945 99% Percentile 3.064
1833 95% HW Approx. Gamma UTL with 95% Coverage 2.948

1834 95% WH USL 3.305 95% HW USL 3.318
1835

1836 Lognormal GOF Test

1837 Shapiro Wilk Test Statistic 0.949 Shapiro Wilk Lognormal GOF Test

1838 5% Shapiro Wilk P Value|  0.0131 Data Not Lognormal at 5% Significance Level

1839 Lilliefors Test Statistic 0.157 Lilliefors Lognormal GOF Test

1840 5% Lilliefors Critical Value 0.104 Data Not Lognormal at 5% Significance Level

1841 Data Not Lognormal at 5% Significance Level

1842

1843 Background Statistics assuming Lognormal Distribution

1844 95% UTL with 95% Coverage 2.96 90% Percentile (z) 2.735
1845 95% UPL (t) 2.86 95% Percentile (z) 2.85
1846 95% USL 3.358 99% Percentile (z) 3.078
1847

1848 Nonparametric Distribution Free Background Statistics

1849 Data do not follow a Discernible Distribution (0.05)
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1851 Nonparametric Upper Limits for Background Threshold Values

1852 Order of Statistic,r| 71 95% UTL with 95% Coverage 3.1

1853 Approx, f used to compute achieved CC 1.868 Approximate Actual Confidence Coefficient achieved by UTL 0.881

1854 Approximate Sample Size needed to achieve specified CC, 93

1855 95% Percentile Bootstrap UTL with 95% Coverage 3.1 95% BCA Bootstrap UTL with 95% Coverage 3.1

1856 95% UPL 3.064 90% Percentile 2.7

1857 90% Chebyshev UPL 3.208 95% Percentile 2.972

1858 95% Chebyshev UPL 3.582 99% Percentile 3.112

1859 95% USL 3.14

1860

1861 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

1862 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers

1863 and consists of observations collected from clean unimpacted locations.

1864 The use of USL tends to provide a balance between false positives and false negatives provided the data

1865 represents a background data set and when many onsite observations need to be compared with the BTV.

1866

1867 SODIUM, TOTAL

1868

1869 General Statistics

1870 Total Number of Observations, 75 Number of Missing Observations 58

1871 Number of Distinct Observations, 30

1872 Number of Detects| 72 Number of Non-Detects 3

1873 Number of Distinct Detects| 30 Number of Distinct Non-Detects 1

1874 Minimum Detect 7.6 Minimum Non-Detect| 11

1875 Maximum Detect  16.4 Maximum Non-Detect| 11

1876 Variance Detected 2.729 Percent Non-Detects 4%

1877 Mean Detected  12.77 SD Detected 1.652

1878 Mean of Detected Logged Data 2.538 SD of Detected Logged Data 0.135

1879

1880 Critical Values for Background Threshold Values (BTVs)

1881 Tolerance Factor K (For UTL) 1.972 d2max (for USL) 3.109

1882

1883 Normal GOF Test on Detects Only

1884 Shapiro Wilk Test Statistic 0.968 Normal GOF Test on Detected Observations Only

1885 5% Shapiro Wilk P Value 0.18 Detected Data appear Normal at 5% Significance Level

1886 Lilliefors Test Statistic 0.141 Lilliefors GOF Test

1887 5% Lilliefors Critical Value 0.104 Data Not Normal at 5% Significance Level

1888 Detected Data appear Approximate Normal at 5% Significance Level

1889

1890 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

1891 KM Mean, 12.62 KM SD 1.773

1892 95% UTL95% Coverage  16.12 95% KM UPL (t) 15.59

1893 90% KM Percentile (z)  14.89 95% KM Percentile (z)  15.54

1894 99% KM Percentile (z)  16.75 95% KM USL  18.13

1895

1896 DL/2 Substitution Background Statistics Assuming Normal Distribution

1897 Mean| 1248 SD 2.162

1898 95% UTL95% Coverage  16.74 95% UPL (t)  16.1

1899 90% Percentile (z)  15.25 95% Percentile (z)  16.03
99% Percentile (z)) 17.51 95% USL| 19.2

1900
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1901 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
1902
1903 Gamma GOF Tests on Detected Observations Only
1904 A-D Test Statistic 0.884 Anderson-Darling GOF Test
1905 5% A-D Critical Value 0.749 Data Not Gamma Distributed at 5% Significance Level
1906 K-S Test Statistic 0.156 Kolmogorov-Smirnov GOF
1907 5% K-S Critical Value 0.105 Data Not Gamma Distributed at 5% Significance Level
1908 Data Not Gamma Distributed at 5% Significance Level
1909
1910 Gamma Statistics on Detected Data Only
1911 k hat (MLE), 57.7 k star (bias corrected MLE), 55.3
1912 Theta hat (MLE) 0.221 Theta star (bias corrected MLE) 0.231
1913 nu hat (MLE)| 8309 nu star (bias corrected)| 7964
1914 MLE Mean (bias corrected)  12.77
1915 MLE Sd (bias corrected) 1.717 95% Percentile of Chisquare (2kstar)| 136.2
1916
1917 Gamma ROS Statistics using Imputed Non-Detects
1918 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
1919 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
1920 For such situations, GROS method may yield incorrect values of UCLs and BTVs
1921 This is especially true when the sample size is small.
1922 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
1923 Minimum 7.6 Mean  12.65
1924 Maximum  16.4 Median| 12.7
1925 SD 1.723 Ccv 0.136
1926 k hat (MLE)| 52.19 k star (bias corrected MLE)  50.11
1927 Theta hat (MLE) 0.242 Theta star (bias corrected MLE) 0.252
1928 nu hat (MLE)| 7828 nu star (bias corrected)| 7516
1929 MLE Mean (bias corrected)  12.65 MLE Sd (bias corrected) 1.787
1930 95% Percentile of Chisquare (2kstar)| 124.6 90% Percentile,  14.99
1931 95% Percentile.  15.72 99% Percentile 17.17
1932 The following statistics are computed using Gamma ROS Statistics on Imputed Data
1933 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
1934 WH HW WH HW
1935 95% Approx. Gamma UTL with 95% Coverage  16.36 16.41 95% Approx. Gamma UPL, 15.75 15.78
1936 95% Gamma USL|  18.85 18.99
1937
1938 Estimates of Gamma Parameters using KM Estimates
1939 Mean (KM)  12.62 SD (KM) 1.773
1940 Variance (KM) 3.145 SE of Mean (KM) 0.209
1941 k hat (KM)| 50.64 k star (KM) ~ 48.62
1942 nu hat (KM)| 7596 nu star (KM)| 7293
1943 theta hat (KM) 0.249 theta star (KM) 0.26
1944 80% gamma percentile (KM)|  14.11 90% gamma percentile (KM)|  14.99
1945 95% gamma percentile (KM),  15.74 99% gamma percentile (KM)|  17.21
1946
1947 The following statistics are computed using gamma distribution and KM estimates
1948 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
1949 WH HW WH HW
1950 95% Approx. Gamma UTL with 95% Coverage  16.49 16.55 95% Approx. Gamma UPL,  15.85 15.89
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1951 95% KM Gamma Percentile.  15.78 15.82 95% Gamma USL,  19.11 19.27
1952
1953 Lognormal GOF Test on Detected Observations Only
1954 Shapiro Wilk Approximate Test Statistic 0.945 Shapiro Wilk GOF Test
1955 5% Shapiro Wilk P Value| 0.00678 Data Not Lognormal at 5% Significance Level
1956 Lilliefors Test Statistic 0.166 Lilliefors GOF Test
1957 5% Lilliefors Critical Value 0.104 Data Not Lognormal at 5% Significance Level
1958 Data Not Lognormal at 5% Significance Level
1959
1960 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
1961 Mean in Original Scale| 12.65 Mean in Log Scale 2.528
1962 SD in Original Scale 1.721 SD in Log Scale 0.142
1963 95% UTL95% Coverage  16.57 95% BCA UTL95% Coverage| 15.9
1964 95% Bootstrap (%) UTL95% Coverage| 15.9 95% UPL (t)  15.89
1965 90% Percentile (z)  15.02 95% Percentile (z))  15.81
1966 99% Percentile (z) 17.42 95% USL| 19.46
1967
1968 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
1969 KM Mean of Logged Data 2.525 95% KM UTL (Lognormal)95% Coverage  16.75
1970 KM SD of Logged Data 0.149 95% KM UPL (Lognormal),  16.03
1971 95% KM Percentile Lognormal (z))  15.95 95% KM USL (Lognormal),  19.84
1972
1973 Background DL/2 Statistics Assuming Lognormal Distribution
1974 Mean in Original Scale| 12.48 Mean in Log Scale 2.505
1975 SD in Original Scale 2.162 SD in Log Scale 0.211
1976 95% UTL95% Coverage  18.56 95% UPL (t) 17.44
1977 90% Percentile (z)  16.04 95% Percentile (z)  17.32
1978 99% Percentile (z) 20 95% USL| 23.59
1979 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
1980
1981 Nonparametric Distribution Free Background Statistics
1982 Data appear to follow a Discernible Distribution at 5% Significance Level
1983
1984 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
1985 Order of Statistic, r 74 95% UTL with95% Coverage| 15.9
1986 Approx, f used to compute achieved CC 1.947 Approximate Actual Confidence Coefficient achieved by UTL 0.894
1987 Approximate Sample Size needed to achieve specified CC. 93 95% UPL| 15.8
1988 95% USL| 16.4 95% KM Chebyshev UPL| 20.4
1989
1990 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
1991 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
1992 and consists of observations collected from clean unimpacted locations.
1993 The use of USL tends to provide a balance between false positives and false negatives provided the data
1994 represents a background data set and when many onsite observations need to be compared with the BTV.
1995
1996 SODIUM, DISSOLVED
1997
1998 General Statistics
1999 Total Number of Observations, 98 Number of Distinct Observations, 36

Number of Missing Observations 33

2000




[ B [ C [ D [ E F G [ H [ I [ J [ K L
2001 Minimum|  10.7 First Quartile,  12.33
2002 Second Largest 16 Median,  13.05
2003 Maximum  16.4 Third Quartile  13.95
2004 Mean  13.11 SD 1.203
2005 Coefficient of Variation|  0.0918 Skewness 0.118
2006 Mean of logged Data 2.569 SD of logged Data|  0.0922
2007
2008 Critical Values for Background Threshold Values (BTVs)
2009 Tolerance Factor K (For UTL) 1.927 d2max (for USL) 3.203
2010
2011 Normal GOF Test
2012 Shapiro Wilk Test Statistic 0.967 Normal GOF Test
2013 5% Shapiro Wilk P Value| 0.0924 Data appear Normal at 5% Significance Level
2014 Lilliefors Test Statistic| 0.0866 Lilliefors GOF Test
2015 5% Lilliefors Critical Value| 0.0897 Data appear Normal at 5% Significance Level
2016 Data appear Normal at 5% Significance Level
2017
2018 Background Statistics Assuming Normal Distribution
2019 95% UTL with 95% Coverage  15.43 90% Percentile (z)  14.65
2020 95% UPL (t)) 15.12 95% Percentile (z)  15.09
2021 95% USL 16.96 99% Percentile (z)  15.91
2022
2023 Gamma GOF Test
2024 A-D Test Statistic 0.726 Anderson-Darling Gamma GOF Test
2025 5% A-D Critical Value 0.75 Detected data appear Gamma Distributed at 5% Significance Level
2026 K-S Test Statistic/ 0.0986 Kolmogorov-Smirnov Gamma GOF Test
2027 5% K-S Critical Value,  0.0901 Data Not Gamma Distributed at 5% Significance Level
2028 Detected data follow Appr. Gamma Distribution at 5% Significance Level
2029
2030 Gamma Statistics
2031 k hat (MLE)| 119.5 k star (bias corrected MLE)| 115.8
2032 Theta hat (MLE) 0.11 Theta star (bias corrected MLE) 0.113
2033 nu hat (MLE)| 23415 nu star (bias corrected)| 22699
2034 MLE Mean (bias corrected),  13.11 MLE Sd (bias corrected) 1.218
2035
2036 Background Statistics Assuming Gamma Distribution
2037 95% Wilson Hilferty (WH) Approx. Gamma UPL,  15.18 90% Percentile,  14.69
2038 95% Hawkins Wixley (HW) Approx. Gamma UPL  15.19 95% Percentile,  15.17
2039 95% WH Approx. Gamma UTL with 95% Coverage  15.53 99% Percentile| 16.11
2040 95% HW Approx. Gamma UTL with 95% Coverage  15.54
2041 95% WHUSL| 17.32 95% HW USL| 17.37
2042
2043 Lognormal GOF Test
2044 Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Lognormal GOF Test
2045 5% Shapiro Wilk P Value|  0.0485 Data Not Lognormal at 5% Significance Level
2046 Lilliefors Test Statistic 0.105 Lilliefors Lognormal GOF Test
2047 5% Lilliefors Critical Value|  0.0897 Data Not Lognormal at 5% Significance Level
2048 Data Not Lognormal at 5% Significance Level
2049

2050

Background Statistics assuming Lognormal Distribution
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2051 95% UTL with 95% Coverage  15.59 90% Percentile (z)  14.69
2052 95% UPL (t)) 15.23 95% Percentile (z)  15.19
2053 95% USL, 17.54 99% Percentile (z)  16.18
2054
2055 Nonparametric Distribution Free Background Statistics
2056 Data appear Normal at 5% Significance Level
2057
2058 Nonparametric Upper Limits for Background Threshold Values
2059 Order of Statistic, r 96 95% UTL with 95% Coverage| 15.8
2060 Approx, f used to compute achieved CC 1.684 Approximate Actual Confidence Coefficient achieved by UTL 0.873
2061 Approximate Sample Size needed to achieve specified CC' 124
2062 95% Percentile Bootstrap UTL with 95% Coverage| 15.8 95% BCA Bootstrap UTL with 95% Coverage| 15.8
2063 95% UPL,  15.21 90% Percentile.  14.53
2064 90% Chebyshev UPL|  16.74 95% Percentile,  15.03
2065 95% Chebyshev UPL|  18.38 99% Percentile,  16.01
2066 95% USL| 16.4
2067
2068 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
2069 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
2070 and consists of observations collected from clean unimpacted locations.
2071 The use of USL tends to provide a balance between false positives and false negatives provided the data
2072 represents a background data set and when many onsite observations need to be compared with the BTV.
2073
2074 SPEC. COND., FIELD
2075
2076 General Statistics
2077 Total Number of Observations, 119 Number of Missing Observations 14
2078 Number of Distinct Observations, 70
2079 Number of Detects, 115 Number of Non-Detects 4
2080 Number of Distinct Detects| 70 Number of Distinct Non-Detects 4
2081 Minimum Detect| 173 Minimum Non-Detect| 254
2082 Maximum Detect, 358 Maximum Non-Detect| 266
2083 Variance Detected| 1009 Percent Non-Detects 3.361%
2084 Mean Detected| 275.5 SD Detected| 31.76
2085 Mean of Detected Logged Data 5.611 SD of Detected Logged Data 0.122
2086
2087 Critical Values for Background Threshold Values (BTVs)
2088 Tolerance Factor K (For UTL) 1.898 d2max (for USL) 3.268
2089
2090 Normal GOF Test on Detects Only
2091 Shapiro Wilk Test Statistic 0.971 Normal GOF Test on Detected Observations Only
2092 5% Shapiro Wilk P Value 0.125 Detected Data appear Normal at 5% Significance Level
2093 Lilliefors Test Statistic| 0.0636 Lilliefors GOF Test
2094 5% Lilliefors Critical Value|  0.0829 Detected Data appear Normal at 5% Significance Level
2095 Detected Data appear Normal at 5% Significance Level
2096
2097 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
2098 KM Mean| 274.2 KM SD| 32.07
2099 95% UTL95% Coverage| 335.1 95% KM UPL (t) 327.6

90% KM Percentile (z)| 315.3 95% KM Percentile (z) 327
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2101 99% KM Percentile (z)| 348.8 95% KM USL 379
2102

2103 DL/2 Substitution Background Statistics Assuming Normal Distribution

2104 Mean 270.6 SD| 40.79
2105 95% UTL95% Coverage 348 95% UPL (t)| 338.5
2106 90% Percentile (z)| 322.9 95% Percentile (z)| 337.7
2107 99% Percentile (z)| 365.5 95% USL| 403.9
2108 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

2109

2110 Gamma GOF Tests on Detected Observations Only

2111 A-D Test Statistic 1.175 Anderson-Darling GOF Test

2112 5% A-D Critical Value 0.75 Data Not Gamma Distributed at 5% Significance Level

2113 K-S Test Statistic| 0.0747 Kolmogorov-Smirnov GOF

2114 5% K-S Critical Value| 0.0853 Detected data appear Gamma Distributed at 5% Significance Level
2115 Detected data follow Appr. Gamma Distribution at 5% Significance Level

2116

2117 Gamma Statistics on Detected Data Only

2118 k hat (MLE)| 70.92 k star (bias corrected MLE)  69.08
2119 Theta hat (MLE) 3.884 Theta star (bias corrected MLE) 3.987
2120 nu hat (MLE)| 16313 nu star (bias corrected)| 15889
2121 MLE Mean (bias corrected)| 275.5

2122 MLE Sd (bias corrected)| 33.14 95% Percentile of Chisquare (2kstar), 166.6
2123

2124 Gamma ROS Statistics using Imputed Non-Detects

2125 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

2126 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

2127 For such situations, GROS method may yield incorrect values of UCLs and BTVs

2128 This is especially true when the sample size is small.

2129 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

2130 Minimum| 173 Mean 274.3
2131 Maximum 358 Median| 276
2132 SD 318 cv 0.116
2133 k hat (MLE)| 70.65 k star (bias corrected MLE)  68.88
2134 Theta hat (MLE) 3.883 Theta star (bias corrected MLE) 3.983
2135 nu hat (MLE)| 16816 nu star (bias corrected)| 16393
2136 MLE Mean (bias corrected)| 274.3 MLE Sd (bias corrected)| 33.06
2137 95% Percentile of Chisquare (2kstar) 166.1 90% Percentile, 317.5
2138 95% Percentile, 330.9 99% Percentile 357
2139 The following statistics are computed using Gamma ROS Statistics on Imputed Data

2140 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

2141 WH HW WH HW
2142 95% Approx. Gamma UTL with 95% Coverage, 339.9 340.7 95% Approx. Gamma UPL| 331.1 331.7
2143 95% Gamma USL| 394.3 396.9

2144

2145 Estimates of Gamma Parameters using KM Estimates

2146 Mean (KM)| 274.2 SD (KM)|  32.07
2147 Variance (KM)| 1029 SE of Mean (KM) 2.981
2148 k hat (KM) ~ 73.1 k star (KM)  71.26
2149 nu hat (KM)| 17397 nu star (KM)| 16960
2150 theta hat (KM) 3.751 theta star (KM) 3.848
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2151 80% gamma percentile (KM)| 301.1 90% gamma percentile (KM)| 316.6
2152 95% gamma percentile (KM)| 329.7 99% gamma percentile (KM)| 355.4
2153
2154 The following statistics are computed using gamma distribution and KM estimates
2155 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
2156 WH HW WH HW
2157 95% Approx. Gamma UTL with 95% Coverage, 340.5 3414 95% Approx. Gamma UPL, 331.7 332.3
2158 95% KM Gamma Percentile.  330.9 331.6 95% Gamma USL| 395.8 398.5
2159
2160 Lognormal GOF Test on Detected Observations Only
2161 Shapiro Wilk Approximate Test Statistic 0.936 Shapiro Wilk GOF Test
2162 5% Shapiro Wilk P Value 1.5895E-5 Data Not Lognormal at 5% Significance Level
2163 Lilliefors Test Statistic|  0.0826 Lilliefors GOF Test
2164 5% Lilliefors Critical Value|  0.0829 Detected Data appear Lognormal at 5% Significance Level
2165 Detected Data appear Approximate Lognormal at 5% Significance Level
2166
2167 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
2168 Mean in Original Scale| 274.3 Mean in Log Scale 5.607
2169 SD in Original Scale, 31.84 SD in Log Scale 0.122
2170 95% UTL95% Coverage| 343.3 95% BCA UTL95% Coverage| 326.3
2171 95% Bootstrap (%) UTL95% Coverage| 329.4 95% UPL (t)| 333.7
2172 90% Percentile (z)| 318.5 95% Percentile (z)| 332.9
2173 99% Percentile (z)| 361.8 95% USL| 405.8
2174
2175 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
2176 KM Mean of Logged Data 5.607 95% KM UTL (Lognormal)95% Coverage| 344.2
2177 KM SD of Logged Data 0.124 95% KM UPL (Lognormal)| 334.4
2178 95% KM Percentile Lognormal (z)| 333.6 95% KM USL (Lognormal)| 407.7
2179
2180 Background DL/2 Statistics Assuming Lognormal Distribution
2181 Mean in Original Scale| 270.6 Mean in Log Scale 5.586
2182 SD in Original Scale, 40.79 SD in Log Scale 0.18
2183 95% UTL95% Coverage, 375.3 95% UPL (t)| 359.9
2184 90% Percentile (z) 336 95% Percentile (z)| 358.6
2185 99% Percentile (z)| 405.4 95% USL| 480.2
2186 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
2187
2188 Nonparametric Distribution Free Background Statistics
2189 Data appear to follow a Discernible Distribution at 5% Significance Level
2190
2191 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
2192 Order of Statistic,r| 116 95% UTL with95% Coverage 329
2193 Approx, f used to compute achieved CC 1.526 Approximate Actual Confidence Coefficient achieved by UTL 0.851
2194 Approximate Sample Size needed to achieve specified CC' 153 95% UPL| 326
2195 95% USL, 358 95% KM Chebyshev UPL| 414.6
2196
2197 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
2198 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
2199 and consists of observations collected from clean unimpacted locations.

2200

The use of USL tends to provide a balance between false positives and false negatives provided the data
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2201 represents a background data set and when many onsite observations need to be compared with the BTV.
2202
2203 SPEC. COND., LAB
2204
2205 General Statistics
2206 Total Number of Observations, 127 Number of Missing Observations 6
2207 Number of Distinct Observations, 48
2208 Number of Detects, 124 Number of Non-Detects 3
2209 Number of Distinct Detects| 48 Number of Distinct Non-Detects 2
2210 Minimum Detect| 218 Minimum Non-Detect| 260
2211 Maximum Detect, 310 Maximum Non-Detect 270
2212 Variance Detected 302.7 Percent Non-Detects 2.362%
2213 Mean Detected| 271.6 SD Detected 17.4
2214 Mean of Detected Logged Data 5.602 SD of Detected Logged Data| 0.0654
2215
2216 Critical Values for Background Threshold Values (BTVs)
2217 Tolerance Factor K (For UTL) 1.889 d2max (for USL) 3.289
2218
2219 Normal GOF Test on Detects Only
2920 Shapiro Wilk Test Statistic 0.967 Normal GOF Test on Detected Observations Only
2921 5% Shapiro Wilk P Value,  0.0489 Data Not Normal at 5% Significance Level
2999 Lilliefors Test Statistic|  0.0895 Lilliefors GOF Test
2923 5% Lilliefors Critical Value|  0.0799 Data Not Normal at 5% Significance Level
2924 Data Not Normal at 5% Significance Level
2225
2926 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
2997 KM Mean, 271.1 KMSD| 17.51
2998 95% UTL95% Coverage| 304.2 95% KM UPL (t)| 300.3
2929 90% KM Percentile (z)| 293.6 95% KM Percentile (z)| 299.9
2930 99% KM Percentile (z)| 311.9 95% KM USL| 328.7
2231
2932 DL/2 Substitution Background Statistics Assuming Normal Distribution
2933 Mean 268.3 SD 272
2934 95% UTL95% Coverage| 319.7 95% UPL ()] 313.6
2935 90% Percentile (z)| 303.2 95% Percentile (z) 313.1
2936 99% Percentile (z)| 331.6 95% USL| 357.8
2937 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
2238
2939 Gamma GOF Tests on Detected Observations Only
2240 A-D Test Statistic 1.212 Anderson-Darling GOF Test
2941 5% A-D Critical Value 0.75 Data Not Gamma Distributed at 5% Significance Level
2242 K-S Test Statistic/| 0.0982 Kolmogorov-Smirnov GOF
2243 5% K-S Critical Value, 0.083 Data Not Gamma Distributed at 5% Significance Level
2244 Data Not Gamma Distributed at 5% Significance Level
2245
2246 Gamma Statistics on Detected Data Only
2247 k hat (MLE), 239.4 k star (bias corrected MLE)| 233.6
2248 Theta hat (MLE) 1.134 Theta star (bias corrected MLE) 1.162
2249 nu hat (MLE)| 59380 nu star (bias corrected)| 57945
2950 MLE Mean (bias corrected)| 271.6
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2951 MLE Sd (bias corrected)| 17.77 95% Percentile of Chisquare (2kstar)| 518.7
2252
2953 Gamma ROS Statistics using Imputed Non-Detects
2954 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
2955 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
2956 For such situations, GROS method may yield incorrect values of UCLs and BTVs
2957 This is especially true when the sample size is small.
2958 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
2959 Minimum| 218 Mean 271.2
2960 Maximum 310 Median| 270
2961 SD  17.43 CV| 0.0643
2962 k hat (MLE) 238.3 k star (bias corrected MLE)| 232.7
2963 Theta hat (MLE) 1.138 Theta star (bias corrected MLE) 1.166
2964 nu hat (MLE)| 60522 nu star (bias corrected)| 59094
2965 MLE Mean (bias corrected)| 271.2 MLE Sd (bias corrected), 17.78
2966 95% Percentile of Chisquare (2kstar)| 516.6 90% Percentile| 294.2
2967 95% Percentile, 301 99% Percentile = 314.2
2968 The following statistics are computed using Gamma ROS Statistics on Imputed Data
2969 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
2970 WH HW WH HW
2971 95% Approx. Gamma UTL with 95% Coverage, 305.4 305.6 95% Approx. Gamma UPL, 301.2 301.3
2972 95% Gamma USL 333 333.6
2273
2974 Estimates of Gamma Parameters using KM Estimates
2975 Mean (KM) 271.1 SD (KM)|  17.51
2976 Variance (KM)| 306.7 SE of Mean (KM) 1.57
2977 k hat (KM)| 239.7 k star (KM)| 234
2978 nu hat (KM)| 60874 nu star (KM)| 59437
2979 theta hat (KM) 1.131 theta star (KM) 1.159
2980 80% gamma percentile (KM)| 285.9 90% gamma percentile (KM)| 294.1
2981 95% gamma percentile (KM)| 300.9 99% gamma percentile (KM)| 314
2282
2983 The following statistics are computed using gamma distribution and KM estimates
2984 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
2985 WH HW WH HW
2986 95% Approx. Gamma UTL with 95% Coverage, 305.6 305.8 95% Approx. Gamma UPL, 301.3 3014
2987 95% KM Gamma Percentile.  300.9 301.1 95% Gamma USL  333.3 333.9
2288
2989 Lognormal GOF Test on Detected Observations Only
2290 Shapiro Wilk Approximate Test Statistic 0.955 Shapiro Wilk GOF Test
2291 5% Shapiro Wilk P Value| 0.00246 Data Not Lognormal at 5% Significance Level
2992 Lilliefors Test Statistic 0.103 Lilliefors GOF Test
2293 5% Lilliefors Critical Value|  0.0799 Data Not Lognormal at 5% Significance Level
2294 Data Not Lognormal at 5% Significance Level
2295
2296 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
2997 Mean in Original Scale| 271.2 Mean in Log Scale 5.601
2298 SD in Original Scale, 17.44 SDin Log Scale| 0.0655
2299 95% UTL95% Coverage, 306.2 95% BCA UTL95% Coverage| 303.4
2300 95% Bootstrap (%) UTL95% Coverage| 305.8 95% UPL (t)| 301.7
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2301 90% Percentile (z)| 294.3 95% Percentile (z)| 301.4
2302 99% Percentile (z)) 315.1 95% USL| 335.7
2303
2304 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
2305 KM Mean of Logged Data 5.6 95% KM UTL (Lognormal)95% Coverage| 306.4
2306 KM SD of Logged Data|  0.0659 95% KM UPL (Lognormal)| 301.9
2307 95% KM Percentile Lognormal (z)] 301.5 95% KM USL (Lognormal) 336
2308
2309 Background DL/2 Statistics Assuming Lognormal Distribution
2310 Mean in Original Scale| 268.3 Mean in Log Scale 5.585
2311 SD in Original Scale| 27.2 SD in Log Scale 0.126
2312 95% UTL95% Coverage| 338.2 95% UPL (t)| 328.7
2313 90% Percentile (z)| 313.2 95% Percentile (z)| 327.9
2314 99% Percentile (z)| 357.3 95% USL| 4034
2315 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
2316
2317 Nonparametric Distribution Free Background Statistics
2318 Data do not follow a Discernible Distribution (0.05)
2319
2320 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
2321 Order of Statistic, r| 124 95% UTL with95% Coverage 307
2322 Approx, f used to compute achieved CC 1.632 Approximate Actual Confidence Coefficient achieved by UTL 0.884
2323 Approximate Sample Size needed to achieve specified CC' 153 95% UPL| 298.8
2324 95% USL, 310 95% KM Chebyshev UPL| 347.8
2325
2326 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
2327 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
2328 and consists of observations collected from clean unimpacted locations.
2329 The use of USL tends to provide a balance between false positives and false negatives provided the data
2330 represents a background data set and when many onsite observations need to be compared with the BTV.
2331
2332 SULFATE
2333
2334 General Statistics
2335 Total Number of Observations, 92 Number of Missing Observations| 41
2336 Number of Distinct Observations, 17
2337 Number of Detects| 32 Number of Non-Detects| 60
2338 Number of Distinct Detects| 16 Number of Distinct Non-Detects 2
2339 Minimum Detect 1.1 Minimum Non-Detect 2
2340 Maximum Detect 4.4 Maximum Non-Detect 5
2341 Variance Detected 0.402 Percent Non-Detects ~ 65.22%
2342 Mean Detected 1.9 SD Detected 0.634
2343 Mean of Detected Logged Data 0.597 SD of Detected Logged Data 0.296
2344
2345 Critical Values for Background Threshold Values (BTVs)
2346 Tolerance Factor K (For UTL) 1.937 d2max (for USL) 3.181
2347
2348 Normal GOF Test on Detects Only
2349 Shapiro Wilk Test Statistic 0.828 Shapiro Wilk GOF Test

2350

5% Shapiro Wilk Critical Value 0.93 Data Not Normal at 5% Significance Level
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2351 Lilliefors Test Statistic 0.139 Lilliefors GOF Test
2352 5% Lilliefors Critical Value 0.154 Detected Data appear Normal at 5% Significance Level
2353 Detected Data appear Approximate Normal at 5% Significance Level
2354
2355 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
2356 KM Mean 1.798 KM SD 0.591
2357 95% UTL95% Coverage  2.943 95% KM UPL (t) 2.786
2358 90% KM Percentile (z) 2.556 95% KM Percentile (z) 2.771
2359 99% KM Percentile (z) 3.173 95% KM USL 3.678
2360
2361 DL/2 Substitution Background Statistics Assuming Normal Distribution
2362 Mean 2.145 SD 0.599
2363 95% UTL95% Coverage 3.304 95% UPL (1) 3.145
2364 90% Percentile (z) 2.912 95% Percentile (z) 3.129
2365 99% Percentile (z) 3.537 95% USL 4.049
2366 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
2367
2368 Gamma GOF Tests on Detected Observations Only
2369 A-D Test Statistic 0.83 Anderson-Darling GOF Test
2370 5% A-D Critical Value 0.746 Data Not Gamma Distributed at 5% Significance Level
2371 K-S Test Statistic 0.152 Kolmogorov-Smirnov GOF
2372 5% K-S Critical Value 0.155 Detected data appear Gamma Distributed at 5% Significance Level
2373 Detected data follow Appr. Gamma Distribution at 5% Significance Level
2374
2375 Gamma Statistics on Detected Data Only
2376 k hat (MLE)| 11.24 k star (bias corrected MLE)  10.21
2377 Theta hat (MLE) 0.169 Theta star (bias corrected MLE) 0.186
2378 nu hat (MLE)| 719.3 nu star (bias corrected)| 653.2
2379 MLE Mean (bias corrected) 1.9
2380 MLE Sd (bias corrected) 0.595 95% Percentile of Chisquare (2kstar),  31.93
2381
2382 Gamma ROS Statistics using Imputed Non-Detects
2383 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
2384 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
2385 For such situations, GROS method may yield incorrect values of UCLs and BTVs
2386 This is especially true when the sample size is small.
2387 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
2388 Minimum 0.756 Mean 1.795
2389 Maximum 4.4 Median 1.718
2390 SD 0.58 cv 0.323
2391 k hat (MLE)| 10.48 k star (bias corrected MLE)  10.14
2392 Theta hat (MLE) 0.171 Theta star (bias corrected MLE) 0.177
2393 nu hat (MLE)| 1928 nu star (bias corrected)| 1867
2394 MLE Mean (bias corrected) 1.795 MLE Sd (bias corrected) 0.563
2395 95% Percentile of Chisquare (2kstar),  31.78 90% Percentile 2.544
2396 95% Percentile 2.811 99% Percentile 3.358
2397 The following statistics are computed using Gamma ROS Statistics on Imputed Data
2398 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
2399 WH HW WH HW
2400 95% Approx. Gamma UTL with 95% Coverage 3.022 3.045 95% Approx. Gamma UPL 2.817 2.83
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2401 95% Gamma USL| 4.114 4.214
2402
2403 Estimates of Gamma Parameters using KM Estimates
2404 Mean (KM) 1.798 SD (KM) 0.591
2405 Variance (KM) 0.349 SE of Mean (KM)|  0.0956
2406 k hat (KM) 9.26 k star (KM) 8.965
2407 nu hat (KM)| 1704 nu star (KM)| 1650
2408 theta hat (KM) 0.194 theta star (KM) 0.201
2409 80% gamma percentile (KM) 2.275 90% gamma percentile (KM) 2.598
2410 95% gamma percentile (KM) 2.887 99% gamma percentile (KM) 3.481
2411
2412 The following statistics are computed using gamma distribution and KM estimates
2413 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
2414 WH HW WH HW
2415 95% Approx. Gamma UTL with 95% Coverage 2.949 2.955 95% Approx. Gamma UPL 2.758 2.759
2416 95% KM Gamma Percentile 2.74 2.74 95% Gamma USL 3.957 4.016
2417
2418 Lognormal GOF Test on Detected Observations Only
2419 Shapiro Wilk Test Statistic 0.932 Shapiro Wilk GOF Test
2420 5% Shapiro Wilk Critical Value 0.93 Detected Data appear Lognormal at 5% Significance Level
2421 Lilliefors Test Statistic 0.154 Lilliefors GOF Test
2422 5% Lilliefors Critical Value 0.154 Detected Data appear Lognormal at 5% Significance Level
2423 Detected Data appear Lognormal at 5% Significance Level
2424
2425 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
2426 Mean in Original Scale 1.797 Mean in Log Scale 0.545
2427 SD in Original Scale 0.548 SD in Log Scale 0.284
2428 95% UTL95% Coverage 2.987 95% BCA UTL95% Coverage 2.93
2429 95% Bootstrap (%) UTL95% Coverage 2.93 95% UPL (t) 2.77
2430 90% Percentile (z) 2.48 95% Percentile (z) 2.75
2431 99% Percentile (z) 3.336 95% USL 4.252
2432
2433 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
2434 KM Mean of Logged Data 0.543 95% KM UTL (Lognormal)95% Coverage 2.983
2435 KM SD of Logged Data 0.284 95% KM UPL (Lognormal) 2.766
2436 95% KM Percentile Lognormal (z) 2.746 95% KM USL (Lognormal) 4.247
2437
2438 Background DL/2 Statistics Assuming Lognormal Distribution
2439 Mean in Original Scale 2.145 Mean in Log Scale 0.715
2440 SD in Original Scale 0.599 SD in Log Scale 0.329
2441 95% UTL95% Coverage 3.866 95% UPL (1) 3.543
2442 90% Percentile (z) 3.117 95% Percentile (z) 3.513
2443 99% Percentile (z) 4.395 95% USL 5.821
2444 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
2445
2446 Nonparametric Distribution Free Background Statistics
2447 Data appear to follow a Discernible Distribution at 5% Significance Level
2448
2449 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

2450

Order of Statistic, r

90

95% UTL with95% Coverage 5
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2451 Approx, f used to compute achieved CC 1.579 Approximate Actual Confidence Coefficient achieved by UTL 0.844
2452 Approximate Sample Size needed to achieve specified CC' 124 95% UPL 5
2453 95% USL 5 95% KM Chebyshev UPL 4.389
2454
2455 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
2456 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
2457 and consists of observations collected from clean unimpacted locations.
2458 The use of USL tends to provide a balance between false positives and false negatives provided the data
2459 represents a background data set and when many onsite observations need to be compared with the BTV.
2460
2461 ALKALINITY
2462
2463 General Statistics
2464 Total Number of Observations| 71 Number of Missing Observations 62
2465 Number of Distinct Observations 5
2466 Number of Detects| 47 Number of Non-Detects| 24
2467 Number of Distinct Detects 5 Number of Distinct Non-Detects 1
2468 Minimum Detect 5 Minimum Non-Detect 5
2469 Maximum Detect 8 Maximum Non-Detect 5
2470 Variance Detected 0.617 Percent Non-Detects| 33.8%
2471 Mean Detected 5.921 SD Detected 0.786
2472 Mean of Detected Logged Data 1.77 SD of Detected Logged Data 0.131
2473
2474 Critical Values for Background Threshold Values (BTVs)
2475 Tolerance Factor K (For UTL) 1.983 d2max (for USL) 3.089
2476
2477 Normal GOF Test on Detects Only
2478 Shapiro Wilk Test Statistic 0.833 Shapiro Wilk GOF Test
2479 5% Shapiro Wilk Critical Value 0.946 Data Not Normal at 5% Significance Level
2480 Lilliefors Test Statistic 0.247 Lilliefors GOF Test
2481 5% Lilliefors Critical Value 0.128 Data Not Normal at 5% Significance Level
2482 Data Not Normal at 5% Significance Level
2483
2484 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
2485 KM Mean 5.61 KM SD 0.768
2486 95% UTL95% Coverage 7.133 95% KM UPL (t) 6.899
2487 90% KM Percentile (z) 6.594 95% KM Percentile (z) 6.873
2488 99% KM Percentile (z) 7.397 95% KM USL 7.982
2489
2490 DL/2 Substitution Background Statistics Assuming Normal Distribution
2491 Mean 4.765 SD 1.75
2492 95% UTL95% Coverage 8.234 95% UPL (t) 7.702
2493 90% Percentile (z) 7.007 95% Percentile (z) 7.643
2494 99% Percentile (z) 8.836 95% USL| 10.17
2495 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
2496
2497 Gamma GOF Tests on Detected Observations Only
2498 A-D Test Statistic 3.423 Anderson-Darling GOF Test
2499 5% A-D Critical Value 0.747 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.239 Kolmogorov-Smirnov GOF

2500
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5% K-S Critical Value 0.129 Data Not Gamma Distributed at 5% Significance Level

222; Data Not Gamma Distributed at 5% Significance Level

2503

2504 Gamma Statistics on Detected Data Only

2505 k hat (MLE)| 59.35 k star (bias corrected MLE) ~ 55.58
2506 Theta hat (MLE),  0.0998 Theta star (bias corrected MLE) 0.107
2507 nu hat (MLE)| 5579 nu star (bias corrected)| 5224
2508 MLE Mean (bias corrected) 5.921

2509 MLE Sd (bias corrected) 0.794 95% Percentile of Chisquare (2kstar), 136.8
2510

2511 Gamma ROS Statistics using Imputed Non-Detects

2512 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

2513 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

2514 For such situations, GROS method may yield incorrect values of UCLs and BTVs

2515 This is especially true when the sample size is small.

2516 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

2517 Minimum 3.175 Mean 5.355
2518 Maximum 8 Median 5
2519 SD 1.054 Ccv 0.197
2520 k hat (MLE)| 25.81 k star (bias corrected MLE)  24.73
2521 Theta hat (MLE) 0.207 Theta star (bias corrected MLE) 0.217
2522 nu hat (MLE)| 3665 nu star (bias corrected)| 3511
2523 MLE Mean (bias corrected) 5.355 MLE Sd (bias corrected) 1.077
2524 95% Percentile of Chisquare (2kstar)  66.87 90% Percentile 6.773
2525 95% Percentile 7.24 99% Percentile 8.173
2526 The following statistics are computed using Gamma ROS Statistics on Imputed Data

2527 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

2528 WH HW WH HW
2529 95% Approx. Gamma UTL with 95% Coverage 7.659 7.694 95% Approx. Gamma UPL 7.257 7.279
2530 95% Gamma USL 9.25 9.36

2531

2532 Estimates of Gamma Parameters using KM Estimates

2533 Mean (KM) 5.61 SD (KM) 0.768
2534 Variance (KM) 0.59 SE of Mean (KM)|  0.0921
2535 k hat (KM)  53.35 k star (KM)  51.1
2536 nu hat (KM)| 7576 nu star (KM)| 7257
2537 theta hat (KM) 0.105 theta star (KM) 0.11
2538 80% gamma percentile (KM) 6.257 90% gamma percentile (KM) 6.636
2539 95% gamma percentile (KM) 6.96 99% gamma percentile (KM) 7.595
2540

2541 The following statistics are computed using gamma distribution and KM estimates

2542 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

2543 WH HW WH HW
2544 95% Approx. Gamma UTL with 95% Coverage 7.17 7.176 95% Approx. Gamma UPL 6.909 6.91
2545 95% KM Gamma Percentile 6.88 6.881 95% Gamma USL 8.179 8.209
2546

2547 Lognormal GOF Test on Detected Observations Only

2548 Shapiro Wilk Test Statistic 0.831 Shapiro Wilk GOF Test

2549 5% Shapiro Wilk Critical Value 0.946 Data Not Lognormal at 5% Significance Level

2550 Lilliefors Test Statistic 0.247 Lilliefors GOF Test
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2551 5% Lilliefors Critical Value 0.128 Data Not Lognormal at 5% Significance Level
2552 Data Not Lognormal at 5% Significance Level
2553
2554 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
2555 Mean in Original Scale 5.395 Mean in Log Scale 1.668
2556 SD in Original Scale 1.002 SD in Log Scale 0.186
2557 95% UTL95% Coverage 7.662 95% BCA UTL95% Coverage 6.5
2558 95% Bootstrap (%) UTL95% Coverage 7.3 95% UPL (t) 7.242
2559 90% Percentile (z) 6.728 95% Percentile (z) 7.197
2560 99% Percentile (z) 8.167 95% USL 9.408
2561
2562 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
2563 KM Mean of Logged Data 1.716 95% KM UTL (Lognormal)95% Coverage 7.195
2564 KM SD of Logged Data 0.13 95% KM UPL (Lognormal) 6.916
2565 95% KM Percentile Lognormal (z) 6.886 95% KM USL (Lognormal) 8.307
2566
2567 Background DL/2 Statistics Assuming Lognormal Distribution
2568 Mean in Original Scale 4.765 Mean in Log Scale 1.481
2569 SD in Original Scale 1.75 SD in Log Scale 0.42
2570 95% UTL95% Coverage| 10.12 95% UPL (1) 8.91
2571 90% Percentile (z) 7.54 95% Percentile (z) 8.784
2572 99% Percentile (z) 11.7 95% USL| 16.12
2573 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
2574
2575 Nonparametric Distribution Free Background Statistics
2576 Data do not follow a Discernible Distribution (0.05)
2577
2578 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
2579 Order of Statistic,r 70 95% UTL with95% Coverage 7.3
2580 Approx, f used to compute achieved CC 1.842 Approximate Actual Confidence Coefficient achieved by UTL 0.876
2581 Approximate Sample Size needed to achieve specified CC. 93 95% UPL 7
2582 95% USL 8 95% KM Chebyshev UPL 8.981
2583
2584 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
2585 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
2586 and consists of observations collected from clean unimpacted locations.
2587 The use of USL tends to provide a balance between false positives and false negatives provided the data
2588 represents a background data set and when many onsite observations need to be compared with the BTV.
2589
2590 TDS (TOTAL DISSOLVED SOLIDS)
2591
2592 General Statistics
2593 Total Number of Observations, 105 Number of Distinct Observations, 66
2594 Number of Missing Observations 28
2595 Minimum| 18 First Quartile. 180
2596 Second Largest 286 Median 200
2597 Maximum 294 Third Quartile| 228
2508 Mean| 200.5 SD  39.49
2599 Coefficient of Variation 0.197 Skewness -0.747
2600 Mean of logged Data 5.271 SD of logged Data 0.295
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2601
2602 Critical Values for Background Threshold Values (BTVs)
2603 Tolerance Factor K (For UTL)‘ 1.916 ‘ d2max (for USL)‘ 3.226
2604
2605 Normal GOF Test
2606 Shapiro Wilk Test Statistic 0.965 Normal GOF Test
2607 5% Shapiro Wilk P Value| 0.0526 Data appear Normal at 5% Significance Level
2608 Lilliefors Test Statistic.  0.0738 Lilliefors GOF Test
2609 5% Lilliefors Critical Value| 0.0867 Data appear Normal at 5% Significance Level
2610 Data appear Normal at 5% Significance Level
2611
2612 Background Statistics Assuming Normal Distribution
2613 95% UTL with 95% Coverage| 276.2 90% Percentile (z) 251.1
2614 95% UPL (1)) 266.4 95% Percentile (z)| 265.5
2615 95% USL | 327.9 99% Percentile (z)| 292.4
2616
2617 Gamma GOF Test
2618 A-D Test Statistic 2.927 Anderson-Darling Gamma GOF Test
2619 5% A-D Critical Value 0.75 Data Not Gamma Distributed at 5% Significance Level
2620 K-S Test Statistic 0.134 Kolmogorov-Smirnov Gamma GOF Test
2621 5% K-S Critical Value, 0.088 Data Not Gamma Distributed at 5% Significance Level
2622 Data Not Gamma Distributed at 5% Significance Level
2623
2624 Gamma Statistics
2625 k hat (MLE)| 16.98 k star (bias corrected MLE), 16.5
2626 Theta hat (MLE)  11.81 Theta star (bias corrected MLE),  12.15
2627 nu hat (MLE)| 3565 nu star (bias corrected)| 3465
2628 MLE Mean (bias corrected)| 200.5 MLE Sd (bias corrected)| 49.37
2629
2630 Background Statistics Assuming Gamma Distribution
2631 95% Wilson Hilferty (WH) Approx. Gamma UPL| 287.2 90% Percentile| 265.8
2632 95% Hawkins Wixley (HW) Approx. Gamma UPL| 292.6 95% Percentile| 288
2633 95% WH Approx. Gamma UTL with 95% Coverage 302.6 99% Percentile| 332.8
2634 95% HW Approx. Gamma UTL with 95% Coverage 309.5
2635 95% WH USL 393 95% HW USL| 410.9
2636
2637 Lognormal GOF Test
2638 Shapiro Wilk Test Statistic 0.663 Shapiro Wilk Lognormal GOF Test
2639 5% Shapiro Wilk P Value 0 Data Not Lognormal at 5% Significance Level
2640 Lilliefors Test Statistic 0.171 Lilliefors Lognormal GOF Test
2641 5% Lilliefors Critical Value|  0.0867 Data Not Lognormal at 5% Significance Level
2642 Data Not Lognormal at 5% Significance Level
2643
2644 Background Statistics assuming Lognormal Distribution
2645 95% UTL with 95% Coverage| 342.4 90% Percentile (z) 284
2646 95% UPL (t) 318.2 95% Percentile (z) 316.1
2647 95% USL| 503.8 99% Percentile (z)| 386.4
2648
2649 Nonparametric Distribution Free Background Statistics

2650

Data appear Normal at 5% Significance Level
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2651
2652 Nonparametric Upper Limits for Background Threshold Values
2653 Order of Statistic, r| 103 95% UTL with 95% Coverage 276
2654 Approx, f used to compute achieved CC 1.807 Approximate Actual Confidence Coefficient achieved by UTL 0.901
2655 Approximate Sample Size needed to achieve specified CC' 124
2656 95% Percentile Bootstrap UTL with 95% Coverage| 275.2 95% BCA Bootstrap UTL with 95% Coverage| 275.2
2657 95% UPL| 267.3 90% Percentile, 247.6
2658 90% Chebyshev UPL| 319.6 95% Percentile| 260.8
2659 95% Chebyshev UPL| 373.5 99% Percentile, 285.6
2660 95% USL 294
2661
2662 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
2663 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
2664 and consists of observations collected from clean unimpacted locations.
2665 The use of USL tends to provide a balance between false positives and false negatives provided the data
2666 represents a background data set and when many onsite observations need to be compared with the BTV.
2667
2668 TOC (TOTAL ORGANIC CARBON)
2669
2670 General Statistics
2671 Total Number of Observations, 128 Number of Missing Observations 5
2672 Number of Distinct Observations, 17
2673 Number of Detects| 30 Number of Non-Detects| 98
2674 Number of Distinct Detects| 17 Number of Distinct Non-Detects 3
2675 Minimum Detect 0.5 Minimum Non-Detect 0.5
2676 Maximum Detect 1.6 Maximum Non-Detect 1.5
2677 Variance Detected| 0.0938 Percent Non-Detects ~ 76.56%
2678 Mean Detected 1.016 SD Detected 0.306
2679 Mean of Detected Logged Data| -0.0335 SD of Detected Logged Data 0.329
2680
2681 Critical Values for Background Threshold Values (BTVs)
2682 Tolerance Factor K (For UTL) 1.888 d2max (for USL) 3.292
2683
2684 Normal GOF Test on Detects Only
2685 Shapiro Wilk Test Statistic 0.956 Shapiro Wilk GOF Test
2686 5% Shapiro Wilk Critical Value 0.927 Detected Data appear Normal at 5% Significance Level
2687 Lilliefors Test Statistic 0.113 Lilliefors GOF Test
2688 5% Lilliefors Critical Value 0.159 Detected Data appear Normal at 5% Significance Level
2689 Detected Data appear Normal at 5% Significance Level
2690
2691 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
2692 KM Mean 0.691 KM SD 0.258
2693 95% UTL95% Coverage 1.178 95% KM UPL (t) 1.12
2694 90% KM Percentile (z) 1.021 95% KM Percentile (z) 1.115
2695 99% KM Percentile (z) 1.291 95% KM USL 1.54
2696
2697 DL/2 Substitution Background Statistics Assuming Normal Distribution
2698 Mean 0.607 SD 0.279
2699 95% UTL95% Coverage 1.135 95% UPL (1) 1.072

90% Percentile (z) 0.965 95% Percentile (z) 1.067

2700
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2701 99% Percentile (z) 1.257 95% USL 1.527
2702 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
2703
2704 Gamma GOF Tests on Detected Observations Only
2705 A-D Test Statistic 0.638 Anderson-Darling GOF Test
2706 5% A-D Critical Value 0.745 Detected data appear Gamma Distributed at 5% Significance Level
2707 K-S Test Statistic 0.155 Kolmogorov-Smirnov GOF
2708 5% K-S Critical Value 0.16 Detected data appear Gamma Distributed at 5% Significance Level
2709 Detected data appear Gamma Distributed at 5% Significance Level
2710
2711 Gamma Statistics on Detected Data Only
2712 k hat (MLE)| 10.36 k star (bias corrected MLE) 9.344
2713 Theta hat (MLE)|  0.0981 Theta star (bias corrected MLE) 0.109
2714 nu hat (MLE)| 621.5 nu star (bias corrected)| 560.7
2715 MLE Mean (bias corrected) 1.016
2716 MLE Sd (bias corrected) 0.332 95% Percentile of Chisquare (2kstar),  29.75
2717
2718 Gamma ROS Statistics using Imputed Non-Detects
2719 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
2720 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
2721 For such situations, GROS method may yield incorrect values of UCLs and BTVs
2729 This is especially true when the sample size is small.
2723 For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates
2724 Minimum| 0.01 Mean 0.615
2725 Maximum 1.6 Median 0.585
2726 SD 0.34 cv 0.552
2727 k hat (MLE) 2.477 k star (bias corrected MLE) 2.424
2728 Theta hat (MLE) 0.248 Theta star (bias corrected MLE) 0.254
2729 nu hat (MLE)| 634.2 nu star (bias corrected)| 620.6
2730 MLE Mean (bias corrected) 0.615 MLE Sd (bias corrected) 0.395
2731 95% Percentile of Chisquare (2kstar),  10.84 90% Percentile 1.144
2732 95% Percentile 1.375 99% Percentile 1.88
2733 The following statistics are computed using Gamma ROS Statistics on Imputed Data
2734 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
2735 WH HW WH HW
2736 95% Approx. Gamma UTL with 95% Coverage 1.524 1.615 95% Approx. Gamma UPL 1.371 1.437
2737 95% Gamma USL|  2.743 3.136
2738
2739 Estimates of Gamma Parameters using KM Estimates
2740 Mean (KM) 0.691 SD (KM) 0.258
2741 Variance (KM)|  0.0666 SE of Mean (KM)|  0.0325
2742 k hat (KM) 7.161 k star (KM) 6.999
2743 nu hat (KM)| 1833 nu star (KM)| 1792
2744 theta hat (KM)  0.0964 theta star (KM)  0.0987
2745 80% gamma percentile (KM) 0.895 90% gamma percentile (KM) 1.039
2746 95% gamma percentile (KM) 1.168 99% gamma percentile (KM) 1.438
2747
2748 The following statistics are computed using gamma distribution and KM estimates
2749 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

WH HW WH HW

2750
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2751 95% Approx. Gamma UTL with 95% Coverage 1.183 1.185 95% Approx. Gamma UPL 1.11 1.1
2752 95% KM Gamma Percentile 1.105 1.104 95% Gamma USL 1.707 1.739
2753
2754 Lognormal GOF Test on Detected Observations Only
2755 Shapiro Wilk Test Statistic 0.93 Shapiro Wilk GOF Test
2756 5% Shapiro Wilk Critical Value 0.927 Detected Data appear Lognormal at 5% Significance Level
2757 Lilliefors Test Statistic 0.174 Lilliefors GOF Test
2758 5% Lilliefors Critical Value 0.159 Data Not Lognormal at 5% Significance Level
2759 Detected Data appear Approximate Lognormal at 5% Significance Level
2760
2761 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
2762 Mean in Original Scale 0.651 Mean in Log Scale| -0.524
2763 SD in Original Scale 0.295 SD in Log Scale 0.439
2764 95% UTL95% Coverage 1.355 95% BCA UTL95% Coverage 1.2
2765 95% Bootstrap (%) UTL95% Coverage 1.4 95% UPL (t) 1.228
2766 90% Percentile (z) 1.039 95% Percentile (z) 1.218
2767 99% Percentile (z) 1.643 95% USL 2.51
2768
2769 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
2770 KM Mean of Logged Data,  -0.427 95% KM UTL (Lognormal)95% Coverage 1.192
2771 KM SD of Logged Data 0.319 95% KM UPL (Lognormal) 1.1
2772 95% KM Percentile Lognormal (z) 1.103 95% KM USL (Lognormal) 1.866
2773
2774 Background DL/2 Statistics Assuming Lognormal Distribution
2775 Mean in Original Scale 0.607 Mean in Log Scale| -0.581
2776 SD in Original Scale 0.279 SD in Log Scale 0.389
2777 95% UTL95% Coverage 1.166 95% UPL (1) 1.069
2778 90% Percentile (z) 0.921 95% Percentile (z) 1.061
2779 99% Percentile (z) 1.383 95% USL 2.014
2780 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
2781
2782 Nonparametric Distribution Free Background Statistics
2783 Data appear to follow a Discernible Distribution at 5% Significance Level
2784
2785 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
2786 Order of Statistic, r| 125 95% UTL with95% Coverage 1.5
2787 Approx, f used to compute achieved CC 1.645 Approximate Actual Confidence Coefficient achieved by UTL 0.887
2788 Approximate Sample Size needed to achieve specified CC' 153 95% UPL 14
2789 95% USL 1.6 95% KM Chebyshev UPL 1.82
2790
2791 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
2792 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
2793 and consists of observations collected from clean unimpacted locations.
2794 The use of USL tends to provide a balance between false positives and false negatives provided the data
2795 represents a background data set and when many onsite observations need to be compared with the BTV.
2796
2797TOTALPHENOLICS
2798
2799 General Statistics

Total Number of Observations, 129 Number of Missing Observations 4

2800
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2801 Number of Distinct Observations 4
2802 Number of Detects 2 Number of Non-Detects| 127
2803 Number of Distinct Detects 2 Number of Distinct Non-Detects 3
2804 Minimum Detect, 0.009 Minimum Non-Detect| 0.005
2805 Maximum Detect,  0.01 Maximum Non-Detect|  0.03
2806 Variance Detected|5.0000E-7 Percent Non-Detects  98.45%
2807 Mean Detected| 0.0095 SD Detected|7.0711E-4
2808 Mean of Detected Logged Data  -4.658 SD of Detected Logged Data|  0.0745
2809
2810 Warning: Data set has only 2 Detected Values.
2811 This is not enough to compute meaningful or reliable statistics and estimates.
2812
2813
2814 Critical Values for Background Threshold Values (BTVs)
2815 Tolerance Factor K (For UTL) 1.887 d2max (for USL) 3.294
2816
2817 Normal GOF Test on Detects Only
2818 Not Enough Data to Perform GOF Test
2819
2820 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
2891 KM Mean| 0.00528 KM SD| 0.00108
2822 95% UTL95% Coverage| 0.00731 95% KM UPL (t)| 0.00707
2823 90% KM Percentile (z)] 0.00666 95% KM Percentile (z)] 0.00705
2824 99% KM Percentile (z)) 0.00779 95% KM USL| 0.00883
2825
2826 DL/2 Substitution Background Statistics Assuming Normal Distribution
2827 Mean  0.0107 SD  0.0054
2828 95% UTL95% Coverage| 0.0209 95% UPL (t)] 0.0197
2829 90% Percentile (z)  0.0176 95% Percentile (z)  0.0196
2830 99% Percentile (z),  0.0233 95% USL| 0.0285
2831 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
2832
2833 Gamma GOF Tests on Detected Observations Only
2834 Not Enough Data to Perform GOF Test
2835
2836 Gamma Statistics on Detected Data Only
2837 k hat (MLE) 360.7 k star (bias corrected MLE)| N/A
2838 Theta hat (MLE) 2.6340E-5 Theta star (bias corrected MLE)| N/A
2839 nu hat (MLE), 1443 nu star (bias corrected), N/A
2840 MLE Mean (bias corrected) N/A
2841 MLE Sd (bias corrected)| N/A 95% Percentile of Chisquare (2kstar), N/A
2842
2843 Estimates of Gamma Parameters using KM Estimates
2844 Mean (KM)| 0.00528 SD (KM)| 0.00108
2845 Variance (KM) 1.1561E-6 SE of Mean (KM) 2.8959E-4
2846 k hat (KM)| 24.16 k star (KM),  23.6
2847 nu hat (KM)| 6233 nu star (KM)| 6089
2848 theta hat (KM) 2.1875E-4 theta star (KM) 2.2391E-4
2849 80% gamma percentile (KM)| 0.00617 90% gamma percentile (KM)| 0.00672

95% gamma percentile (KM)| 0.00719 99% gamma percentile (KM)| 0.00814

2850
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2851
2852 The following statistics are computed using gamma distribution and KM estimates
2853 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods
2854 WH HW WH HW
2855 95% Approx. Gamma UTL with 95% Coverage  0.00709 0.00706 95% Approx. Gamma UPL| 0.00685 0.00682
2856 95% KM Gamma Percentile.  0.00683 0.0068 95% Gamma USL  0.00872 0.00871
2857
2858 Lognormal GOF Test on Detected Observations Only
2859 Not Enough Data to Perform GOF Test
2860
2861 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
2862 Mean in Original Scale| 0.0068 Mean in Log Scale| -5.003
2863 SD in Original Scale| 0.0011 SD in Log Scale 0.161
2864 95% UTL95% Coverage, 0.0091 95% BCA UTL95% Coverage| 0.00909
2865 95% Bootstrap (%) UTL95% Coverage| 0.00905 95% UPL (t)] 0.00878
2866 90% Percentile (z) 0.00825 95% Percentile (z) 0.00875
2867 99% Percentile (z), 0.00976 95% USL| 0.0114
2868
2869 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
2870 KM Mean of Logged Data,  -5.257 95% KM UTL (Lognormal)95% Coverage 0.00697
2871 KM SD of Logged Data 0.154 95% KM UPL (Lognormal)| 0.00674
2872 95% KM Percentile Lognormal (z)] 0.00672 95% KM USL (Lognormal)| 0.00867
2873
2874 Background DL/2 Statistics Assuming Lognormal Distribution
2875 Mean in Original Scale| 0.0107 Mean in Log Scale| -4.732
2876 SD in Original Scale, 0.0054 SD in Log Scale 0.702
2877 95% UTL95% Coverage| 0.0332 95% UPL (t)] 0.0283
2878 90% Percentile (z)  0.0217 95% Percentile (z)  0.028
2879 99% Percentile (z))  0.0452 95% USL,  0.0891
2880 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
2881
2882 Nonparametric Distribution Free Background Statistics
2883 Data do not follow a Discemible Distribution (0.05)
2884
2885 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
2886 Order of Statistic, r| 126 95% UTL with95% Coverage| 0.03
2887 Approx, f used to compute achieved CC 1.658 Approximate Actual Confidence Coefficient achieved by UTL 0.891
2888 Approximate Sample Size needed to achieve specified CC' 153 95% UPL| 0.03
2889 95% USL| 0.03 95% KM Chebyshev UPL| 0.00999
2890
2891 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
2892 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
2893 and consists of observations collected from clean unimpacted locations.
2894 The use of USL tends to provide a balance between false positives and false negatives provided the data
2895 represents a background data set and when many onsite observations need to be compared with the BTV.
2896
2897 TURBIDITY
2898
2899 General Statistics

Total Number of Observations| 111 Number of Missing Observations 22
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2901 Number of Distinct Observations, 107
2902 Number of Detects, 108 Number of Non-Detects 3
2903 Number of Distinct Detects| 104 Number of Distinct Non-Detects 3
2904 Minimum Detect 1.23 Minimum Non-Detect 25
2905 Maximum Detect, 169 Maximum Non-Detect 3.6
2906 Variance Detected| 1674 Percent Non-Detects 2.703%
2907 Mean Detected  38.59 SD Detected| 40.92
2908 Mean of Detected Logged Data 2.971 SD of Detected Logged Data 1.312
2909
2910 Critical Values for Background Threshold Values (BTVs)
2911 Tolerance Factor K (For UTL) 1.908 d2max (for USL) 3.245
2912
2913 Normal GOF Test on Detects Only
2914 Shapiro Wilk Test Statistic 0.811 Normal GOF Test on Detected Observations Only
2915 5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
2916 Lilliefors Test Statistic 0.189 Lilliefors GOF Test
2917 5% Lilliefors Critical Value|  0.0855 Data Not Normal at 5% Significance Level
2918 Data Not Normal at 5% Significance Level
2919
2920 Kaplan Meier (KM) Background Statistics Assuming Normal Distribution
2921 KM Mean  37.6 KMSD  40.62
2922 95% UTL95% Coverage, 115.1 95% KM UPL (t)) 105.3
2923 90% KM Percentile (z)  89.65 95% KM Percentile (z)| 104.4
2924 99% KM Percentile (z) 132.1 95% KM USL| 169.4
2925
2926 DL/2 Substitution Background Statistics Assuming Normal Distribution
2927 Mean  37.59 SD| 40.81
2928 95% UTL95% Coverage, 115.4 95% UPL (t)| 105.6
2929 90% Percentile (z)  89.88 95% Percentile (z)| 104.7
2930 99% Percentile (z)| 132.5 95% USL 170
2931 DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons
2932
2933 Gamma GOF Tests on Detected Observations Only
2934 A-D Test Statistic 0.9 Anderson-Darling GOF Test
2935 5% A-D Critical Value 0.79 Data Not Gamma Distributed at 5% Significance Level
2936 K-S Test Statistici,  0.077 Kolmogorov-Smirnov GOF
2937 5% K-S Critical Value|  0.0905 Detected data appear Gamma Distributed at 5% Significance Level
2938 Detected data follow Appr. Gamma Distribution at 5% Significance Level
2939
2940 Gamma Statistics on Detected Data Only
2941 k hat (MLE) 0.862 k star (bias corrected MLE) 0.844
2942 Theta hat (MLE)  44.78 Theta star (bias corrected MLE),  45.73
2943 nu hat (MLE)| 186.1 nu star (bias corrected)| 182.3
2944 MLE Mean (bias corrected)  38.59
2945 MLE Sd (bias corrected)| 42.01 95% Percentile of Chisquare (2kstar) 5.371
2946
2947 Gamma ROS Statistics using Imputed Non-Detects
2948 GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
2949 GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

2950

For such situations, GROS method may yield incorrect values of UCLs and BTVs
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This is especially true when the sample size is small.

222; For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

2953 Minimum| 0.01 Mean  37.55
2954 Maximum 169 Median| 21.5
2955 SD 40.84 cv 1.088
2956 k hat (MLE) 0.723 k star (bias corrected MLE) 0.71
2957 Theta hat (MLE),  51.93 Theta star (bias corrected MLE),  52.92
2958 nu hat (MLE)| 160.5 nu star (bias corrected)| 157.5
2959 MLE Mean (bias corrected)  37.55 MLE Sd (bias corrected)| 44.58
2960 95% Percentile of Chisquare (2kstar) 4.807 90% Percentile,  93.95
2961 95% Percentile, 127.2 99% Percentile 206.4
2962 The following statistics are computed using Gamma ROS Statistics on Imputed Data

2963 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

2964 WH HW WH HW
2965 95% Approx. Gamma UTL with 95% Coverage, 146.2 162.6 95% Approx. Gamma UPL, 1224 132.5
2966 95% Gamma USL 335.1 431.2

2967

2968 Estimates of Gamma Parameters using KM Estimates

2969 Mean (KM)| 37.6 SD (KM)|  40.62
2970 Variance (KM)| 1650 SE of Mean (KM) 3.873
2971 k hat (KM) 0.857 k star (KM) 0.84
2972 nu hat (KM)| 190.2 nu star (KM)| 186.4
2973 theta hat (KM)|  43.88 theta star (KM)  44.78
2974 80% gamma percentile (KM),  61.27 90% gamma percentile (KM)|  90.35
2975 95% gamma percentile (KM)| 119.9 99% gamma percentile (KM)| 189.3
2976

2977 The following statistics are computed using gamma distribution and KM estimates

2978 Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

2979 WH HW WH HW
2980 95% Approx. Gamma UTL with 95% Coverage, 140.9 152.1 95% Approx. Gamma UPL 118.5 125
2981 95% KM Gamma Percentile. 116.6 122.8 95% Gamma USL  317.2 389.7
2982

2983 Lognormal GOF Test on Detected Observations Only

2984 Shapiro Wilk Approximate Test Statistic 0.943 Shapiro Wilk GOF Test

2985 5% Shapiro Wilk P Value 2.4627E-4 Data Not Lognormal at 5% Significance Level

2986 Lilliefors Test Statistic|  0.0682 Lilliefors GOF Test

2987 5% Lilliefors Critical Value|  0.0855 Detected Data appear Lognormal at 5% Significance Level
2988 Detected Data appear Approximate Lognormal at 5% Significance Level

2989

2990 Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

2991 Mean in Original Scale| 37.61 Mean in Log Scale 2.912
2992 SD in Original Scale,  40.79 SD in Log Scale 1.341
2993 95% UTL95% Coverage| 237.6 95% BCA UTL95% Coverage| 141
2994 95% Bootstrap (%) UTL95% Coverage| 141 95% UPL (t)| 171.9
2995 90% Percentile (z)| 102.6 95% Percentile (z) 167
2996 99% Percentile (z)| 416.5 95% USL| 1427
2997

2998 Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

2999 KM Mean of Logged Data 2.906 95% KM UTL (Lognormal)95% Coverage| 238.7
3000 KM SD of Logged Data 1.347 95% KM UPL (Lognormal)| 172.4
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3001 95% KM Percentile Lognormal (z)] 167.5 95% KM USL (Lognormal)| 1445
3002
3003 Background DL/2 Statistics Assuming Lognormal Distribution
3004 Mean in Original Scale| 37.59 Mean in Log Scale 2.901
3005 SD in Original Scale,  40.81 SD in Log Scale 1.361
3006 95% UTL95% Coverage 244 95% UPL (t)| 175.7
3007 90% Percentile (z) 104.1 95% Percentile (z)| 170.6
3008 99% Percentile (z)| 431.4 95% USL| 1506
3009 DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.
3010
3011 Nonparametric Distribution Free Background Statistics
3012 Data appear to follow a Discernible Distribution at 5% Significance Level
3013
3014 Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)
3015 Order of Statistic, r| 109 95% UTL with95% Coverage 144
3016 Approx, f used to compute achieved CC 1.912 Approximate Actual Confidence Coefficient achieved by UTL 0.92
3017 Approximate Sample Size needed to achieve specified CC' 124 95% UPL 126.6
3018 95% USL, 169 95% KM Chebyshev UPL| 215.4
3019
3020 Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
3021 Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
3022 and consists of observations collected from clean unimpacted locations.
3023 The use of USL tends to provide a balance between false positives and false negatives provided the data
3024 represents a background data set and when many onsite observations need to be compared with the BTV.

3025




ATTACHMENT 3

VOC TREND PLOTS




Parameter

1,1-DICHLOROETHANE

Max of Result

90

Location

—=@—C\WMPOO8W

80
=0—CWMPO0SW

70
60
50
40
30
20
10

0

O 4 O OO O XX > H O b o oA DO O O O O N D

O " 1 1 T O O & O O O O " O ' O " O 7 O L &V & N7 &

Q¥ QA Q7 QO QO QD QDA Q QDR AR

VR GRGR CA GRUR VR GV VA R GER GR CR GAAVA VA R A VR G
&a\«@&w\&\\@\%\\g)\&\o\@\ R N O A MM IS

S S S
R ANENGN o 0 AN AV Y AN VY o\ oV on
S R R O e S S R U A Gt S

B
AT 9

Sample Date



Parameter

BENZENE

Max of Result

Location
=@=—CWMPO0O8W

=o—CWMPO09W

0
P S P D
L " K
Q” Q7 A Q
oV oV \
)

> A D DO OO OO
\,9\ S S
W DY (9

> HH D P P L O A D
O  F T K O O O O N S

Q7 A7 Q7 Q7 A7 A7 Q7 AT AT AT AT A Q% AQ” AQ” A" AQ
S T o o e e i o o o o T T
> © ,»Q\ I\ ,\9\ INAEEN \'Q\ I\ ,\9\ A AV A AN ,»Q\ I\ ,»Q\

Sample Date



Parameter

TOLUENE

Max of Result

70

Location
=@=—CWMPO0O3W

60

50

40

30

20

10

0

P O D > >SS

Q" " L L’ L O L O
QA7 AQ” A QT QA QA

’1?’\1/’{,)’\’1"{)/\’1/ "9\’1’ Q)\q/ 0\’1’ /\\’1,

FFSL S PP PP P&
A \¢ v A
AVAY Y o0 o

'1'/\\1190,\'1' 0\'\9%\'1, \q'o,\ ’1,\’1' %\q"o

\
"’ CECRIRCARS

™
A\ A A A ALY \,\m'» A

Sample Date



2540-FM-BWM0041 Rev. 6/2005 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

Date Prepared/Revised
01/13/2021

DEP USE ONLY

b
E

1or FORM 19
MUNICIPAL WASTE LANDFILL

Date Received

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided.
If additional space is necessary, identify each attached sheet as Form 19, reference the item number and identify the date
prepared. The "date prepared/revised" on any attached sheets needs to match the "date prepared/revised" on this page.

General Reference: Section 273.284
Federal Regulations, Subtitle D: 258.54 and Appendix | to Part 258.

SECTION A. APPLICANT IDENTIFIER

Applicant/permittee: Lancaster County Solid Waste Mana
Site Name: Creswell Landfill
Facitlity ID (as issued by DEP): 100008

SECTION B. FACILITY INFORMATION

Monitoring Wells must be designed and constructed in accordance with Department Standards. INDICATE THE LATITUDE AND LONGITUDE TO
THE NEAREST ONE TENTH OF A SECOND (Do MM' SS.S")

Monitoring Point Number:  CWMPOQO7W X Well Spring Stream Other
Upgradient/Upstream X Downgradient/Downstream

Location (County): Lancaster County Municipality: Manor Township

Sampling Point: Latitude: 39 © 57 24.53" Longitude: 76 © 26 33.28

Depth to Water Level:  8.13 ft Measured from: Land Surface X TOC

Casing Stickup: 150 ¢ Elevation of Water Level: 445.27 ft./MSL

Sampling Depth: 33 ft Volume of Water Column: 41.67 gal

Total Well Depth: 36.5 f Sampling Method: X Pumped Bailed Grab

Well Purged: X ves No Well Volumes Purged: 1.6

Sample Field Filtered (must be 0.45 micron)?: Yes X No

Spring Flow Rate: gpm

Sample Date (mm/dd/yy): 10/19/2020 Sample Collection Time: 11:58

Sample Collector's Name: Mr. Brian G Shade

Sample Collector's Affiliation: ALS

Laboratory(ies) Performing Analysis: ALS Environmental

Were any holding times exceeded?: Yes X No [fyes, please explain in comments field.

Lab Accreditation Number(s): 22-293

Lab Sample Number(s): 3135363001 Final Lab Analysis CompletionDate: 10/27/2020

Name/Affiliation of Person who Filled Out Form: Daniel A. Brown

Comments:



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008
Monitoring Point No. CWMPOO7W
FORM 19 Sample Date 10/19/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
ANALYTES
1-Q. Inorganics (Enter all data in mg/l except as noted)
ANALYSIS
ANALYTE VALUET METHOD NUMBER
AMMONIA-NITROGEN 0.114 EPA 350.3
BICARBONATE 15 SM18-2321
CALCIUM, TOTAL 18.2 SW846 6010B
CALCIUM, DISSOLVED SW 8466010B
COD (CHEMICAL OXYGEN DEMAND) 15 ND EPA 410.4
CHLORIDE 62.1 EPA 300.0
FLUORIDE 0.2 ND EPA 300.0
IRON, TOTAL (ug/l) 67 ND SW846 6010B
IRON, DISSOLVED (ugll) SW846 6010B
MAGNESIUM, TOTAL 9.3 SW846 6010B
MAGNESIUM, DISSOLVED SW846 6010B
MANGANESE, TOTAL (ug/l) 6.8 SW846 6010B
MANGANESE, DISSOLVED (ug/l) SW846 6010B
NITRATE-NITROGEN 9.7 EPA 300.0
pH-FIELD (SU) 6.98 FIELD
pH-LAB (SU) 6.29 EPA 150.1
POTASSIUM, TOTAL 2.5 SW846 6010B
POTASSIUM, DISSOLVED SW846 6010B
SODIUM, TOTAL 32.6 SW846 6010B
SODIUM, DISSOLVED SW846 6010B
SPEC. COND., FIELD (umhos/cm) 349 FIELD
SPEC. COND., LAB (umhos/cm) 331 EPA 120.1
SULFATE 21 EPA 300.0
ALKALINITY 15 SM18-2320B
TDS (TOTAL DISSOLVED SOLIDS) 140 SM18-2540C
TOC (TOTAL ORGANIC CARBON) 0.84 SM18-5310B
TOTAL PHENOLICS (ug/l) 5ND SW846 9066
TURBIDITY (N.T.U.) 0.1 ND SM 2130B

* |ndicator Analyte - For comparison with detection zone analytes.

T Please indicate detection limit if analyte is not detected.

** Total and dissolved analysis required only in conjunction with additional annual metals sampling (see page 4).
Remaining quarterly samples only require total metals analysis.



2540-FM-BWMO0041 Rev. 6/2005
1.D. No 100008

Monitoring Point No. CWMPOO7W
FORM 19 Sample Date 10/19/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

2-Q. Organics (Enter all data in ug/l)

ANALYSIS
ANALYTE VALUET METHOD NUMBER

BENZENE 1ND SW846 8260B
1,2-DIBROMOETHANE (EDB) (ETHYLENE D 1ND SW846 8260B
1,1-DICHLOROETHANE 1ND SW846 8260B
1,1-DICHLOROETHENE 1ND SW846 8260B
1,2-DICHLOROETHANE 1ND SW846 8260B
cis 1,2-DICHLOROETHENE 1ND SW846 8260B
trans 1,2-DICHLOROETHENE 1ND SW846 8260B
ETHYLBENZENE 1ND SW846 8260B
METHYLENE CHLORIDE 1ND SW846 8260B
TETRACHLOROETHENE 1ND SW846 8260B
TOLUENE 1ND SW846 8260B
1,1,1-TRICHLOROETHANE 1ND SW846 8260B
TRICHLOROETHENE 1ND SW846 8260B
VINYL CHLORIDE 1ND SW846 8260B
XYLENES (TOTAL) 3 ND SW846 8260B

T Please indicate detection limit if analyte is not detected.



2540-FM-BWM0041 Rev. 6/2005 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

Date Prepared/Revised
01/13/2021

DEP USE ONLY

b
E

1or FORM 19
MUNICIPAL WASTE LANDFILL

Date Received

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided.
If additional space is necessary, identify each attached sheet as Form 19, reference the item number and identify the date
prepared. The "date prepared/revised" on any attached sheets needs to match the "date prepared/revised" on this page.

General Reference: Section 273.284
Federal Regulations, Subtitle D: 258.54 and Appendix | to Part 258.

SECTION A. APPLICANT IDENTIFIER

Applicant/permittee: Lancaster County Solid Waste Mana
Site Name: Creswell Landfill
Facitlity ID (as issued by DEP): 100008

SECTION B. FACILITY INFORMATION

Monitoring Wells must be designed and constructed in accordance with Department Standards. INDICATE THE LATITUDE AND LONGITUDE TO
THE NEAREST ONE TENTH OF A SECOND (Do MM' SS.S")

Monitoring Point Number:  CWMPO01W X Well Spring Stream Other

X Upgradient/Upstream Downgradient/Downstream
Location (County): Lancaster County Municipality: Manor Township
Sampling Point: Latitude: 39 © 57 27.43" Longitude: 76 © 26 14.4
Depth to Water Level: 28.88 ft Measured from: Land Surface X TOC
Casing Stickup: 123 ¢ Elevation of Water Level: 486.25 ft./MSL
Sampling Depth: 57 +# Volume of Water Column: 54.96 gal
Total Well Depth: 66.3 ft Sampling Method: X Pumped Bailed Grab
Well Purged: X ves No Well Volumes Purged: 2.0
Sample Field Filtered (must be 0.45 micron)?: Yes X No
Spring Flow Rate: gpm
Sample Date (mm/dd/yy): 10/19/2020 Sample Collection Time: 13:23
Sample Collector's Name: Mr. Brian G Shade
Sample Collector's Affiliation: ALS
Laboratory(ies) Performing Analysis: ALS Environmental
Were any holding times exceeded?: Yes X No [fyes, please explain in comments field.
Lab Accreditation Number(s): 22-293
Lab Sample Number(s): 3135363002 Final Lab Analysis CompletionDate: 10/27/2020

Name/Affiliation of Person who Filled Out Form: Daniel A. Brown

Comments:



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008
Monitoring Point No. CWMPOO1W
FORM 19 Sample Date 10/19/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
ANALYTES
1-Q. Inorganics (Enter all data in mg/l except as noted)
ANALYSIS
ANALYTE VALUET METHOD NUMBER
AMMONIA-NITROGEN 0.1 ND EPA 350.3
BICARBONATE 6 SM18-2321
CALCIUM, TOTAL 15 SW846 6010B
CALCIUM, DISSOLVED SW 8466010B
COD (CHEMICAL OXYGEN DEMAND) 15 ND EPA 410.4
CHLORIDE 26.5 EPA 300.0
FLUORIDE 0.2 ND EPA 300.0
IRON, TOTAL (ug/l) 480 SW846 6010B
IRON, DISSOLVED (ugll) SW846 6010B
MAGNESIUM, TOTAL 10.6 SW846 6010B
MAGNESIUM, DISSOLVED SW846 6010B
MANGANESE, TOTAL (ug/l) 51 SW846 6010B
MANGANESE, DISSOLVED (ug/l) SW846 6010B
NITRATE-NITROGEN 18.5 EPA 300.0
pH-FIELD (SU) 6.72 FIELD
pH-LAB (SU) 5.75 EPA 150.1
POTASSIUM, TOTAL 2.5 SW846 6010B
POTASSIUM, DISSOLVED SW846 6010B
SODIUM, TOTAL 12.8 SW846 6010B
SODIUM, DISSOLVED SW846 6010B
SPEC. COND., FIELD (umhos/cm) 255 FIELD
SPEC. COND., LAB (umhos/cm) 243 EPA 120.1
SULFATE 2.1 EPA 300.0
ALKALINITY 6 SM18-2320B
TDS (TOTAL DISSOLVED SOLIDS) 18 SM18-2540C
TOC (TOTAL ORGANIC CARBON) 0.53 SM18-5310B
TOTAL PHENOLICS (ug/l) 5ND SW846 9066
TURBIDITY (N.T.U.) 7.49 SM 2130B

* |ndicator Analyte - For comparison with detection zone analytes.

T Please indicate detection limit if analyte is not detected.

** Total and dissolved analysis required only in conjunction with additional annual metals sampling (see page 4).
Remaining quarterly samples only require total metals analysis.



2540-FM-BWMO0041 Rev. 6/2005
1.D. No 100008

Monitoring Point No. CWMPOO1W
FORM 19 Sample Date 10/19/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

2-Q. Organics (Enter all data in ug/l)

ANALYSIS
ANALYTE VALUET METHOD NUMBER

BENZENE 1ND SW846 8260B
1,2-DIBROMOETHANE (EDB) (ETHYLENE D 1ND SW846 8260B
1,1-DICHLOROETHANE 1ND SW846 8260B
1,1-DICHLOROETHENE 1ND SW846 8260B
1,2-DICHLOROETHANE 1ND SW846 8260B
cis 1,2-DICHLOROETHENE 1ND SW846 8260B
trans 1,2-DICHLOROETHENE 1ND SW846 8260B
ETHYLBENZENE 1ND SW846 8260B
METHYLENE CHLORIDE 1ND SW846 8260B
TETRACHLOROETHENE 1ND SW846 8260B
TOLUENE 1ND SW846 8260B
1,1,1-TRICHLOROETHANE 1ND SW846 8260B
TRICHLOROETHENE 1ND SW846 8260B
VINYL CHLORIDE 1ND SW846 8260B
XYLENES (TOTAL) 3 ND SW846 8260B

T Please indicate detection limit if analyte is not detected.



2540-FM-BWM0041 Rev. 6/2005 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

Date Prepared/Revised
01/13/2021

DEP USE ONLY

b
E

1or FORM 19
MUNICIPAL WASTE LANDFILL

Date Received

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided.
If additional space is necessary, identify each attached sheet as Form 19, reference the item number and identify the date
prepared. The "date prepared/revised" on any attached sheets needs to match the "date prepared/revised" on this page.

General Reference: Section 273.284
Federal Regulations, Subtitle D: 258.54 and Appendix | to Part 258.

SECTION A. APPLICANT IDENTIFIER

Applicant/permittee: Lancaster County Solid Waste Mana
Site Name: Creswell Landfill
Facitlity ID (as issued by DEP): 100008

SECTION B. FACILITY INFORMATION

Monitoring Wells must be designed and constructed in accordance with Department Standards. INDICATE THE LATITUDE AND LONGITUDE TO
THE NEAREST ONE TENTH OF A SECOND (Do MM' SS.S")

Monitoring Point Number:  CWMP0O10W X Well Spring Stream Other
Upgradient/Upstream X Downgradient/Downstream

Location (County): Lancaster County Municipality: Manor Township

Sampling Point: Latitude: 39 © 57 2.3g" Longitude: 76 © 26 57.92

Depth to Water Level:  8.63 ft Measured from: Land Surface X TOC

Casing Stickup: 210 Elevation of Water Level: 352.27 ft./MSL

Sampling Depth: 17 # Volume of Water Column: 7.16 gal

Total Well Depth: 19.6 Sampling Method: X Pumped Bailed Grab

Well Purged: X ves No Well Volumes Purged: 1.6

Sample Field Filtered (must be 0.45 micron)?: Yes X No

Spring Flow Rate: gpm

Sample Date (mm/dd/yy): 10/22/2020 Sample Collection Time: 14:32

Sample Collector's Name: Mr. Brian G Shade

Sample Collector's Affiliation: ALS

Laboratory(ies) Performing Analysis: ALS Environmental

Were any holding times exceeded?: Yes X No [fyes, please explain in comments field.

Lab Accreditation Number(s): 22-293

Lab Sample Number(s): 3136298001 Final Lab Analysis CompletionDate: 11/2/2020

Name/Affiliation of Person who Filled Out Form: Daniel A. Brown

Comments:



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008
Monitoring Point No. CWMPO10W
FORM 19 Sample Date 10/22/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
ANALYTES
1-Q. Inorganics (Enter all data in mg/l except as noted)
ANALYSIS
ANALYTE VALUET METHOD NUMBER
AMMONIA-NITROGEN 0.23 EPA 350.3
BICARBONATE 381 SM18-2321
CALCIUM, TOTAL 81.9 SW846 6010B
CALCIUM, DISSOLVED SW 8466010B
COD (CHEMICAL OXYGEN DEMAND) 25 EPA 410.4
CHLORIDE 546 EPA 300.0
FLUORIDE 0.2 ND EPA 300.0
IRON, TOTAL (ug/l) 190 SW846 6010B
IRON, DISSOLVED (ugll) SW846 6010B
MAGNESIUM, TOTAL 84.3 SW846 6010B
MAGNESIUM, DISSOLVED SW846 6010B
MANGANESE, TOTAL (ug/l) 77 SW846 6010B
MANGANESE, DISSOLVED (ug/l) SW846 6010B
NITRATE-NITROGEN 15 EPA 300.0
pH-FIELD (SU) 6.77 FIELD
pH-LAB (SU) 7.36 EPA 150.1
POTASSIUM, TOTAL 20.7 SW846 6010B
POTASSIUM, DISSOLVED SW846 6010B
SODIUM, TOTAL 322 SW846 6010B
SODIUM, DISSOLVED SW846 6010B
SPEC. COND., FIELD (umhos/cm) 2626 FIELD
SPEC. COND., LAB (umhos/cm) 22800 EPA 120.1
SULFATE 47.5 EPA 300.0
ALKALINITY 381 SM18-2320B
TDS (TOTAL DISSOLVED SOLIDS) 1340 SM18-2540C
TOC (TOTAL ORGANIC CARBON) 7.8 SM18-5310B
TOTAL PHENOLICS (ug/l) 5ND SW846 9066
TURBIDITY (N.T.U.) 1.76 SM 2130B

* |ndicator Analyte - For comparison with detection zone analytes.

T Please indicate detection limit if analyte is not detected.

** Total and dissolved analysis required only in conjunction with additional annual metals sampling (see page 4).
Remaining quarterly samples only require total metals analysis.



2540-FM-BWMO0041 Rev. 6/2005
1.D. No 100008

Monitoring Point No. CWMPO10W
FORM 19 Sample Date 10/22/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

2-Q. Organics (Enter all data in ug/l)

ANALYSIS
ANALYTE VALUET METHOD NUMBER

BENZENE 1ND SW846 8260B
1,2-DIBROMOETHANE (EDB) (ETHYLENE D 1ND SW846 8260B
1,1-DICHLOROETHANE 1ND SW846 8260B
1,1-DICHLOROETHENE 1ND SW846 8260B
1,2-DICHLOROETHANE 1ND SW846 8260B
cis 1,2-DICHLOROETHENE 1ND SW846 8260B
trans 1,2-DICHLOROETHENE 1ND SW846 8260B
ETHYLBENZENE 1ND SW846 8260B
METHYLENE CHLORIDE 1ND SW846 8260B
TETRACHLOROETHENE 1ND SW846 8260B
TOLUENE 1ND SW846 8260B
1,1,1-TRICHLOROETHANE 1ND SW846 8260B
TRICHLOROETHENE 1ND SW846 8260B
VINYL CHLORIDE 1ND SW846 8260B
XYLENES (TOTAL) 3 ND SW846 8260B

T Please indicate detection limit if analyte is not detected.



2540-FM-BWM0041 Rev. 6/2005 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

Date Prepared/Revised
01/13/2021

DEP USE ONLY

b
E

1or FORM 19
MUNICIPAL WASTE LANDFILL

Date Received

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided.
If additional space is necessary, identify each attached sheet as Form 19, reference the item number and identify the date
prepared. The "date prepared/revised" on any attached sheets needs to match the "date prepared/revised" on this page.

General Reference: Section 273.284
Federal Regulations, Subtitle D: 258.54 and Appendix | to Part 258.

SECTION A. APPLICANT IDENTIFIER

Applicant/permittee: Lancaster County Solid Waste Mana
Site Name: Creswell Landfill
Facitlity ID (as issued by DEP): 100008

SECTION B. FACILITY INFORMATION

Monitoring Wells must be designed and constructed in accordance with Department Standards. INDICATE THE LATITUDE AND LONGITUDE TO
THE NEAREST ONE TENTH OF A SECOND (Do MM' SS.S")

Monitoring Point Number:  CWMPOQ9W X Well Spring Stream Other
Upgradient/Upstream X Downgradient/Downstream

Location (County): Lancaster County Municipality: Manor Township

Sampling Point: Latitude: 39 © 57 10.82" Longitude: 76 © 26 55.8

Depth to Water Level:  9.18 ft Measured from: Land Surface X TOC

Casing Stickup: 270 Elevation of Water Level: 395.02 ft./MSL

Sampling Depth: 16 Volume of Water Column: 6.87 gal

Total Well Depth: 19.7 Sampling Method: X Pumped Bailed Grab

Well Purged: X ves No Well Volumes Purged: 4.8

Sample Field Filtered (must be 0.45 micron)?: Yes X No

Spring Flow Rate: gpm

Sample Date (mm/dd/yy): 10/22/2020 Sample Collection Time: 15:04

Sample Collector's Name: Mr. Brian G Shade

Sample Collector's Affiliation: ALS

Laboratory(ies) Performing Analysis: ALS Environmental

Were any holding times exceeded?: Yes X No [fyes, please explain in comments field.

Lab Accreditation Number(s): 22-293

Lab Sample Number(s): 3136298002 Final Lab Analysis CompletionDate: 11/3/2020

Name/Affiliation of Person who Filled Out Form: Daniel A. Brown

Comments:



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008
Monitoring Point No. CWMPO0OW
FORM 19 Sample Date 10/22/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
ANALYTES
1-Q. Inorganics (Enter all data in mg/l except as noted)
ANALYSIS
ANALYTE VALUET METHOD NUMBER
AMMONIA-NITROGEN 29 EPA 350.3
BICARBONATE 552 SM18-2321
CALCIUM, TOTAL 175 SW846 6010B
CALCIUM, DISSOLVED SW 8466010B
COD (CHEMICAL OXYGEN DEMAND) 110 EPA 410.4
CHLORIDE 582 EPA 300.0
FLUORIDE 0.2 ND EPA 300.0
IRON, TOTAL (ug/l) 38500 SW846 6010B
IRON, DISSOLVED (ugll) SW846 6010B
MAGNESIUM, TOTAL 84.8 SW846 6010B
MAGNESIUM, DISSOLVED SW846 6010B
MANGANESE, TOTAL (ug/l) 13700 SW846 6010B
MANGANESE, DISSOLVED (ug/l) SW846 6010B
NITRATE-NITROGEN 0.2 ND EPA 300.0
pH-FIELD (SU) 6.18 FIELD
pH-LAB (SU) 6.46 EPA 150.1
POTASSIUM, TOTAL 37.3 SW846 6010B
POTASSIUM, DISSOLVED SW846 6010B
SODIUM, TOTAL 185 SW846 6010B
SODIUM, DISSOLVED SW846 6010B
SPEC. COND., FIELD (umhos/cm) 2900 FIELD
SPEC. COND., LAB (umhos/cm) 2510 EPA 120.1
SULFATE 5.8 EPA 300.0
ALKALINITY 552 SM18-2320B
TDS (TOTAL DISSOLVED SOLIDS) 1480 SM18-2540C
TOC (TOTAL ORGANIC CARBON) 35.6 SM18-5310B
TOTAL PHENOLICS (ug/l) 5ND SW846 9066
TURBIDITY (N.T.U.) 29.5 SM 2130B

* |ndicator Analyte - For comparison with detection zone analytes.

T Please indicate detection limit if analyte is not detected.

** Total and dissolved analysis required only in conjunction with additional annual metals sampling (see page 4).
Remaining quarterly samples only require total metals analysis.



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008

Monitoring Point No. CWMPOOSW

FORM 19 Sample Date 10/22/2020

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
2-Q. Organics (Enter all data in ug/l)
ANALYSIS
ANALYTE VALUET METHOD NUMBER

BENZENE 3.5 SW846 8260B
1,2-DIBROMOETHANE (EDB) (ETHYLENE D 1ND SW846 8260B
1,1-DICHLOROETHANE 1.7 SW846 8260B
1,1-DICHLOROETHENE 1ND SW846 8260B
1,2-DICHLOROETHANE 1ND SW846 8260B
cis 1,2-DICHLOROETHENE 1ND SW846 8260B
trans 1,2-DICHLOROETHENE 1ND SW846 8260B
ETHYLBENZENE 1ND SW846 8260B
METHYLENE CHLORIDE 1ND SW846 8260B
TETRACHLOROETHENE 1ND SW846 8260B
TOLUENE 1ND SW846 8260B
1,1,1-TRICHLOROETHANE 1ND SW846 8260B
TRICHLOROETHENE 1ND SW846 8260B
VINYL CHLORIDE 1ND SW846 8260B
XYLENES (TOTAL) 3 ND SW846 8260B

T Please indicate detection limit if analyte is not detected.



2540-FM-BWM0041 Rev. 6/2005 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

Date Prepared/Revised
01/13/2021

DEP USE ONLY

b
E

1or FORM 19
MUNICIPAL WASTE LANDFILL

Date Received

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided.
If additional space is necessary, identify each attached sheet as Form 19, reference the item number and identify the date
prepared. The "date prepared/revised" on any attached sheets needs to match the "date prepared/revised" on this page.

General Reference: Section 273.284
Federal Regulations, Subtitle D: 258.54 and Appendix | to Part 258.

SECTION A. APPLICANT IDENTIFIER

Applicant/permittee: Lancaster County Solid Waste Mana
Site Name: Creswell Landfill
Facitlity ID (as issued by DEP): 100008

SECTION B. FACILITY INFORMATION

Monitoring Wells must be designed and constructed in accordance with Department Standards. INDICATE THE LATITUDE AND LONGITUDE TO
THE NEAREST ONE TENTH OF A SECOND (Do MM' SS.S")

Monitoring Point Number:  CWMPOQ05W X Well Spring Stream Other

X Upgradient/Upstream Downgradient/Downstream
Location (County): Lancaster County Municipality: Manor Township
Sampling Point: Latitude: 39 © 57 11.17" Longitude: 76 © 26 7.08
Depth to Water Level: 43.61 ft Measured from: Land Surface X TOC
Casing Stickup: -0.37  # Elevation of Water Level: 469.82 ft./MSL
Sampling Depth: 130 Volume of Water Column: 141.56 gal
Total Well Depth: 140 Sampling Method: X Pumped Bailed Grab
Well Purged: X ves No Well Volumes Purged: 2.0
Sample Field Filtered (must be 0.45 micron)?: Yes X No
Spring Flow Rate: gpm
Sample Date (mm/dd/yy): 10/23/2020 Sample Collection Time: 13:06
Sample Collector's Name: Mr. Brian G Shade
Sample Collector's Affiliation: ALS
Laboratory(ies) Performing Analysis: ALS Environmental
Were any holding times exceeded?: Yes X No [fyes, please explain in comments field.
Lab Accreditation Number(s): 22-293
Lab Sample Number(s): 3136466001 Final Lab Analysis CompletionDate: 11/2/2020

Name/Affiliation of Person who Filled Out Form: Daniel A. Brown

Comments:



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008
Monitoring Point No. CWMPOOSW
FORM 19 Sample Date 10/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
ANALYTES
1-Q. Inorganics (Enter all data in mg/l except as noted)
ANALYSIS
ANALYTE VALUET METHOD NUMBER
AMMONIA-NITROGEN 0.1 ND EPA 350.3
BICARBONATE 16 SM18-2321
CALCIUM, TOTAL 15.2 SW846 6010B
CALCIUM, DISSOLVED SW 8466010B
COD (CHEMICAL OXYGEN DEMAND) 15 ND EPA 410.4
CHLORIDE 64.7 EPA 300.0
FLUORIDE 0.2 ND EPA 300.0
IRON, TOTAL (ug/l) 98 SW846 6010B
IRON, DISSOLVED (ugll) SW846 6010B
MAGNESIUM, TOTAL 8 SW846 6010B
MAGNESIUM, DISSOLVED SW846 6010B
MANGANESE, TOTAL (ug/l) 64 SW846 6010B
MANGANESE, DISSOLVED (ug/l) SW846 6010B
NITRATE-NITROGEN 8.3 EPA 300.0
pH-FIELD (SU) 5.03 FIELD
pH-LAB (SU) 6.07 EPA 150.1
POTASSIUM, TOTAL 2.2 SW846 6010B
POTASSIUM, DISSOLVED SW846 6010B
SODIUM, TOTAL 34.6 SW846 6010B
SODIUM, DISSOLVED SW846 6010B
SPEC. COND., FIELD (umhos/cm) 343 FIELD
SPEC. COND., LAB (umhos/cm) 316 EPA 120.1
SULFATE 4.3 EPA 300.0
ALKALINITY 16 SM18-2320B
TDS (TOTAL DISSOLVED SOLIDS) 210 SM18-2540C
TOC (TOTAL ORGANIC CARBON) 0.66 SM18-5310B
TOTAL PHENOLICS (ug/l) 5ND SW846 9066
TURBIDITY (N.T.U.) 0.84 SM 2130B

* |ndicator Analyte - For comparison with detection zone analytes.

T Please indicate detection limit if analyte is not detected.

** Total and dissolved analysis required only in conjunction with additional annual metals sampling (see page 4).
Remaining quarterly samples only require total metals analysis.



2540-FM-BWMO0041 Rev. 6/2005
1.D. No 100008

Monitoring Point No. CWMPOOSW
FORM 19 Sample Date 10/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

2-Q. Organics (Enter all data in ug/l)

ANALYSIS
ANALYTE VALUET METHOD NUMBER

BENZENE 1ND SW846 8260B
1,2-DIBROMOETHANE (EDB) (ETHYLENE D 1ND SW846 8260B
1,1-DICHLOROETHANE 1ND SW846 8260B
1,1-DICHLOROETHENE 1ND SW846 8260B
1,2-DICHLOROETHANE 1ND SW846 8260B
cis 1,2-DICHLOROETHENE 1ND SW846 8260B
trans 1,2-DICHLOROETHENE 1ND SW846 8260B
ETHYLBENZENE 1ND SW846 8260B
METHYLENE CHLORIDE 1ND SW846 8260B
TETRACHLOROETHENE 1ND SW846 8260B
TOLUENE 1ND SW846 8260B
1,1,1-TRICHLOROETHANE 1ND SW846 8260B
TRICHLOROETHENE 1ND SW846 8260B
VINYL CHLORIDE 1ND SW846 8260B
XYLENES (TOTAL) 3 ND SW846 8260B

T Please indicate detection limit if analyte is not detected.



2540-FM-BWM0041 Rev. 6/2005 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

Date Prepared/Revised
01/13/2021

DEP USE ONLY

b
E

1or FORM 19
MUNICIPAL WASTE LANDFILL

Date Received

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided.
If additional space is necessary, identify each attached sheet as Form 19, reference the item number and identify the date
prepared. The "date prepared/revised" on any attached sheets needs to match the "date prepared/revised" on this page.

General Reference: Section 273.284
Federal Regulations, Subtitle D: 258.54 and Appendix | to Part 258.

SECTION A. APPLICANT IDENTIFIER

Applicant/permittee: Lancaster County Solid Waste Mana
Site Name: Creswell Landfill
Facitlity ID (as issued by DEP): 100008

SECTION B. FACILITY INFORMATION

Monitoring Wells must be designed and constructed in accordance with Department Standards. INDICATE THE LATITUDE AND LONGITUDE TO
THE NEAREST ONE TENTH OF A SECOND (Do MM' SS.S")

Monitoring Point Number:  CWMP012W X Well Spring Stream Other
Upgradient/Upstream X Downgradient/Downstream

Location (County): Lancaster County Municipality: Manor Township

Sampling Point: Latitude: 39 © 57 1.48" Longitude: 76 © 26 36.02

Depth to Water Level:  61.21 ft Measured from: Land Surface X TOC

Casing Stickup: 190 ¢ Elevation of Water Level: 321.49 ft./MSL

Sampling Depth: 0 Volume of Water Column: 59.76 gal

Total Well Depth: 1019 ¢ Sampling Method: X Pumped Bailed Grab

Well Purged: X vYes No Well Volumes Purged:

Sample Field Filtered (must be 0.45 micron)?: Yes X No

Spring Flow Rate: gpm

Sample Date (mm/dd/yy): 10/23/2020 Sample Collection Time: 12:55

Sample Collector's Name: Mr. Brian G Shade

Sample Collector's Affiliation: ALS

Laboratory(ies) Performing Analysis: ALS Environmental

Were any holding times exceeded?: Yes X No [fyes, please explain in comments field.

Lab Accreditation Number(s): 22-293

Lab Sample Number(s): 3136466002 Final Lab Analysis CompletionDate: 11/2/2020

Name/Affiliation of Person who Filled Out Form: Daniel A. Brown

Comments:



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008
Monitoring Point No. CWMPO12W
FORM 19 Sample Date 10/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
ANALYTES
1-Q. Inorganics (Enter all data in mg/l except as noted)
ANALYSIS
ANALYTE VALUET METHOD NUMBER
AMMONIA-NITROGEN 0.1 ND EPA 350.3
BICARBONATE 67 SM18-2321
CALCIUM, TOTAL 32.2 SW846 6010B
CALCIUM, DISSOLVED SW 8466010B
COD (CHEMICAL OXYGEN DEMAND) 15 ND EPA 410.4
CHLORIDE 34.4 EPA 300.0
FLUORIDE 0.2 ND EPA 300.0
IRON, TOTAL (ug/l) 13900 SW846 6010B
IRON, DISSOLVED (ugll) SW846 6010B
MAGNESIUM, TOTAL 9.1 SW846 6010B
MAGNESIUM, DISSOLVED SW846 6010B
MANGANESE, TOTAL (ug/l) 160 SW846 6010B
MANGANESE, DISSOLVED (ug/l) SW846 6010B
NITRATE-NITROGEN 8.8 EPA 300.0
pH-FIELD (SU) 6.39 FIELD
pH-LAB (SU) 6.47 EPA 150.1
POTASSIUM, TOTAL 1.2 SW846 6010B
POTASSIUM, DISSOLVED SW846 6010B
SODIUM, TOTAL 15.2 SW846 6010B
SODIUM, DISSOLVED SW846 6010B
SPEC. COND., FIELD (umhos/cm) 306 FIELD
SPEC. COND., LAB (umhos/cm) 298 EPA 120.1
SULFATE 4.1 EPA 300.0
ALKALINITY 67 SM18-2320B
TDS (TOTAL DISSOLVED SOLIDS) 190 SM18-2540C
TOC (TOTAL ORGANIC CARBON) 1.1 SM18-5310B
TOTAL PHENOLICS (ug/l) 5ND SW846 9066
TURBIDITY (N.T.U.) 259 SM 2130B

* |ndicator Analyte - For comparison with detection zone analytes.

T Please indicate detection limit if analyte is not detected.

** Total and dissolved analysis required only in conjunction with additional annual metals sampling (see page 4).
Remaining quarterly samples only require total metals analysis.



2540-FM-BWMO0041 Rev. 6/2005
1.D. No 100008

Monitoring Point No. CWMPO12W
FORM 19 Sample Date 10/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

2-Q. Organics (Enter all data in ug/l)

ANALYSIS
ANALYTE VALUET METHOD NUMBER

BENZENE 1ND SW846 8260B
1,2-DIBROMOETHANE (EDB) (ETHYLENE D 1ND SW846 8260B
1,1-DICHLOROETHANE 1ND SW846 8260B
1,1-DICHLOROETHENE 1ND SW846 8260B
1,2-DICHLOROETHANE 1ND SW846 8260B
cis 1,2-DICHLOROETHENE 1ND SW846 8260B
trans 1,2-DICHLOROETHENE 1ND SW846 8260B
ETHYLBENZENE 1ND SW846 8260B
METHYLENE CHLORIDE 1ND SW846 8260B
TETRACHLOROETHENE 1ND SW846 8260B
TOLUENE 1ND SW846 8260B
1,1,1-TRICHLOROETHANE 1ND SW846 8260B
TRICHLOROETHENE 1ND SW846 8260B
VINYL CHLORIDE 1ND SW846 8260B
XYLENES (TOTAL) 3 ND SW846 8260B

T Please indicate detection limit if analyte is not detected.



2540-FM-BWM0041 Rev. 6/2005 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

Date Prepared/Revised
01/13/2021

DEP USE ONLY

b
E

1or FORM 19
MUNICIPAL WASTE LANDFILL

Date Received

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided.
If additional space is necessary, identify each attached sheet as Form 19, reference the item number and identify the date
prepared. The "date prepared/revised" on any attached sheets needs to match the "date prepared/revised" on this page.

General Reference: Section 273.284
Federal Regulations, Subtitle D: 258.54 and Appendix | to Part 258.

SECTION A. APPLICANT IDENTIFIER

Applicant/permittee: Lancaster County Solid Waste Mana
Site Name: Creswell Landfill
Facitlity ID (as issued by DEP): 100008

SECTION B. FACILITY INFORMATION

Monitoring Wells must be designed and constructed in accordance with Department Standards. INDICATE THE LATITUDE AND LONGITUDE TO
THE NEAREST ONE TENTH OF A SECOND (Do MM' SS.S")

Monitoring Point Number:  CWMP016W X Well Spring Stream Other
Upgradient/Upstream X Downgradient/Downstream

Location (County): Lancaster County Municipality: Manor Township

Sampling Point: Latitude: 39 © 56 55.57  Longitude: 76 © 26 50.59

Depth to Water Level: 11.93 ft Measured from: Land Surface X TOC

Casing Stickup: 253 Elevation of Water Level: 300.04 ft./MSL

Sampling Depth: 71 Volume of Water Column: gal

Total Well Depth: 78.03 ft Sampling Method: X Pumped Bailed Grab

Well Purged: X ves No Well Volumes Purged: 1.9

Sample Field Filtered (must be 0.45 micron)?: Yes X No

Spring Flow Rate: gpm

Sample Date (mm/dd/yy): 10/23/2020 Sample Collection Time: 14:55

Sample Collector's Name: Mr. Brian G Shade

Sample Collector's Affiliation: ALS

Laboratory(ies) Performing Analysis: ALS Environmental

Were any holding times exceeded?: Yes X No [fyes, please explain in comments field.

Lab Accreditation Number(s): 22-293

Lab Sample Number(s): 3136466003 Final Lab Analysis CompletionDate: 11/2/2020

Name/Affiliation of Person who Filled Out Form: Daniel A. Brown

Comments:



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008
Monitoring Point No. CWMPO16W
FORM 19 Sample Date 10/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
ANALYTES
1-Q. Inorganics (Enter all data in mg/l except as noted)
ANALYSIS
ANALYTE VALUET METHOD NUMBER
AMMONIA-NITROGEN 0.1 ND EPA 350.3
BICARBONATE 10 SM18-2321
CALCIUM, TOTAL 5.3 SW846 6010B
CALCIUM, DISSOLVED SW 8466010B
COD (CHEMICAL OXYGEN DEMAND) 15 ND EPA 410.4
CHLORIDE 2.7 EPA 300.0
FLUORIDE 0.2 ND EPA 300.0
IRON, TOTAL (ug/l) 380 SW846 6010B
IRON, DISSOLVED (ugll) SW846 6010B
MAGNESIUM, TOTAL 1.3 SW846 6010B
MAGNESIUM, DISSOLVED SW846 6010B
MANGANESE, TOTAL (ug/l) 5.7 SW846 6010B
MANGANESE, DISSOLVED (ug/l) SW846 6010B
NITRATE-NITROGEN 0.92 EPA 300.0
pH-FIELD (SU) 5.22 FIELD
pH-LAB (SU) 6.33 EPA 150.1
POTASSIUM, TOTAL 0.56 ND SW846 6010B
POTASSIUM, DISSOLVED SW846 6010B
SODIUM, TOTAL 4.3 SW846 6010B
SODIUM, DISSOLVED SW846 6010B
SPEC. COND., FIELD (umhos/cm) 61 FIELD
SPEC. COND., LAB (umhos/cm) 58 EPA 120.1
SULFATE 8.6 EPA 300.0
ALKALINITY 10 SM18-2320B
TDS (TOTAL DISSOLVED SOLIDS) 64 SM18-2540C
TOC (TOTAL ORGANIC CARBON) 0.5ND SM18-5310B
TOTAL PHENOLICS (ug/l) 5ND SW846 9066
TURBIDITY (N.T.U.) 3.7 SM 2130B

* |ndicator Analyte - For comparison with detection zone analytes.

T Please indicate detection limit if analyte is not detected.

** Total and dissolved analysis required only in conjunction with additional annual metals sampling (see page 4).
Remaining quarterly samples only require total metals analysis.



2540-FM-BWMO0041 Rev. 6/2005
1.D. No 100008

Monitoring Point No. CWMPO16W
FORM 19 Sample Date 10/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

2-Q. Organics (Enter all data in ug/l)

ANALYSIS
ANALYTE VALUET METHOD NUMBER

BENZENE 1ND SW846 8260B
1,2-DIBROMOETHANE (EDB) (ETHYLENE D 1ND SW846 8260B
1,1-DICHLOROETHANE 1ND SW846 8260B
1,1-DICHLOROETHENE 1ND SW846 8260B
1,2-DICHLOROETHANE 1ND SW846 8260B
cis 1,2-DICHLOROETHENE 1ND SW846 8260B
trans 1,2-DICHLOROETHENE 1ND SW846 8260B
ETHYLBENZENE 1ND SW846 8260B
METHYLENE CHLORIDE 1ND SW846 8260B
TETRACHLOROETHENE 1ND SW846 8260B
TOLUENE 1ND SW846 8260B
1,1,1-TRICHLOROETHANE 1ND SW846 8260B
TRICHLOROETHENE 1ND SW846 8260B
VINYL CHLORIDE 1ND SW846 8260B
XYLENES (TOTAL) 3 ND SW846 8260B

T Please indicate detection limit if analyte is not detected.



2540-FM-BWM0041 Rev. 6/2005 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

Date Prepared/Revised
01/13/2021

DEP USE ONLY

FORM 19
MUNICIPAL WASTE LANDFILL

Date Received

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided.
If additional space is necessary, identify each attached sheet as Form 19, reference the item number and identify the date
prepared. The "date prepared/revised" on any attached sheets needs to match the "date prepared/revised" on this page.

General Reference: Section 273.284
Federal Regulations, Subtitle D: 258.54 and Appendix | to Part 258.

SECTION A. APPLICANT IDENTIFIER

Applicant/permittee: Lancaster County Solid Waste Mana
Site Name: Creswell Landfill
Facitlity ID (as issued by DEP): 100008

SECTION B. FACILITY INFORMATION

Monitoring Wells must be designed and constructed in accordance with Department Standards. INDICATE THE LATITUDE AND LONGITUDE TO
THE NEAREST ONE TENTH OF A SECOND (Do MM' SS.S")

Monitoring Point Number:  CWMPO018S X Well Spring Stream Other
Upgradient/Upstream X Downgradient/Downstream

Location (County): Lancaster County Municipality: Manor

Sampling Point: Latitude: 39 © 56 55.11" Longitude: 76 © 26 51.66

Depth to Water Level: ft Measured from: Land Surface X TOC

Casing Stickup: ft Elevation of Water Level: #Error ft./MSL

Sampling Depth: 0 Volume of Water Column: #Error gal

Total Well Depth: ft Sampling Method: Pumped Bailed X Grab

Well Purged: X vYes No Well Volumes Purged:

Sample Field Filtered (must be 0.45 micron)?: Yes X No

Spring Flow Rate: gpm

Sample Date (mm/dd/yy): 10/23/2020 Sample Collection Time: 14:11

Sample Collector's Name: Mr. Brian G Shade

Sample Collector's Affiliation: ALS

Laboratory(ies) Performing Analysis: ALS Environmental

Were any holding times exceeded?: Yes X No [fyes, please explain in comments field.

Lab Accreditation Number(s): 22-293

Lab Sample Number(s): 3136466004 Final Lab Analysis CompletionDate: 11/2/2020

Name/Affiliation of Person who Filled Out Form: Daniel A. Brown

Comments:



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008
Monitoring Point No. CWMP018S
FORM 19 Sample Date 10/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
ANALYTES
1-Q. Inorganics (Enter all data in mg/l except as noted)
ANALYSIS
ANALYTE VALUET METHOD NUMBER
AMMONIA-NITROGEN 0.1 ND EPA 350.3
BICARBONATE 541 SM18-2321
CALCIUM, TOTAL 88.5 SW846 6010B
CALCIUM, DISSOLVED SW 8466010B
COD (CHEMICAL OXYGEN DEMAND) 19 EPA 410.4
CHLORIDE 609 EPA 300.0
FLUORIDE 0.2 ND EPA 300.0
IRON, TOTAL (ug/l) 76 SW846 6010B
IRON, DISSOLVED (ugll) SW846 6010B
MAGNESIUM, TOTAL 110 SW846 6010B
MAGNESIUM, DISSOLVED SW846 6010B
MANGANESE, TOTAL (ug/l) 7 SW846 6010B
MANGANESE, DISSOLVED (ug/l) SW846 6010B
NITRATE-NITROGEN 19.5 EPA 300.0
pH-FIELD (SU) 8.3 FIELD
pH-LAB (SU) 8.57 EPA 150.1
POTASSIUM, TOTAL 245 SW846 6010B
POTASSIUM, DISSOLVED SW846 6010B
SODIUM, TOTAL 386 SW846 6010B
SODIUM, DISSOLVED SW846 6010B
SPEC. COND., FIELD (umhos/cm) 2971 FIELD
SPEC. COND., LAB (umhos/cm) 2760 EPA 120.1
SULFATE 42.7 EPA 300.0
ALKALINITY 564 SM18-2320B
TDS (TOTAL DISSOLVED SOLIDS) 1640 SM18-2540C
TOC (TOTAL ORGANIC CARBON) 8.6 SM18-5310B
TOTAL PHENOLICS (ug/l) 5ND SW846 9066
TURBIDITY (N.T.U.) 0.34 SM 2130B

* |ndicator Analyte - For comparison with detection zone analytes.

T Please indicate detection limit if analyte is not detected.

** Total and dissolved analysis required only in conjunction with additional annual metals sampling (see page 4).
Remaining quarterly samples only require total metals analysis.



2540-FM-BWMO0041 Rev. 6/2005
1.D. No 100008

Monitoring Point No. CWMPO018S
FORM 19 Sample Date 10/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

2-Q. Organics (Enter all data in ug/l)

ANALYSIS
ANALYTE VALUET METHOD NUMBER

BENZENE 1ND SW846 8260B
1,2-DIBROMOETHANE (EDB) (ETHYLENE D 1ND SW846 8260B
1,1-DICHLOROETHANE 1ND SW846 8260B
1,1-DICHLOROETHENE 1ND SW846 8260B
1,2-DICHLOROETHANE 1ND SW846 8260B
cis 1,2-DICHLOROETHENE 1ND SW846 8260B
trans 1,2-DICHLOROETHENE 1ND SW846 8260B
ETHYLBENZENE 1ND SW846 8260B
METHYLENE CHLORIDE 1ND SW846 8260B
TETRACHLOROETHENE 1ND SW846 8260B
TOLUENE 1ND SW846 8260B
1,1,1-TRICHLOROETHANE 1ND SW846 8260B
TRICHLOROETHENE 1ND SW846 8260B
VINYL CHLORIDE 1ND SW846 8260B
XYLENES (TOTAL) 3 ND SW846 8260B

T Please indicate detection limit if analyte is not detected.



2540-FM-BWM0041 Rev. 6/2005 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

Date Prepared/Revised
01/13/2021

DEP USE ONLY

FORM 19
MUNICIPAL WASTE LANDFILL

Date Received

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided.
If additional space is necessary, identify each attached sheet as Form 19, reference the item number and identify the date
prepared. The "date prepared/revised" on any attached sheets needs to match the "date prepared/revised" on this page.

General Reference: Section 273.284
Federal Regulations, Subtitle D: 258.54 and Appendix | to Part 258.

SECTION A. APPLICANT IDENTIFIER

Applicant/permittee: Lancaster County Solid Waste Mana
Site Name: Creswell Landfill
Facitlity ID (as issued by DEP): 100008

SECTION B. FACILITY INFORMATION

Monitoring Wells must be designed and constructed in accordance with Department Standards. INDICATE THE LATITUDE AND LONGITUDE TO
THE NEAREST ONE TENTH OF A SECOND (Do MM' SS.S")

Monitoring Point Number:  CWMPO017S X Well Spring Stream Other
Upgradient/Upstream X Downgradient/Downstream

Location (County): Lancaster County Municipality: Manor Township

Sampling Point: Latitude: 39 © 57 20.41" Longitude: 76 © 26 451 "

Depth to Water Level: ft Measured from: Land Surface X TOC

Casing Stickup: ft Elevation of Water Level: #Error ft./MSL

Sampling Depth: 0 Volume of Water Column: #Error gal

Total Well Depth: ft Sampling Method: Pumped Bailed X Grab

Well Purged: X vYes No Well Volumes Purged:

Sample Field Filtered (must be 0.45 micron)?: Yes X No

Spring Flow Rate: gpm

Sample Date (mm/dd/yy): 10/23/2020 Sample Collection Time: 14:21

Sample Collector's Name: Mr. Brian G Shade

Sample Collector's Affiliation: ALS

Laboratory(ies) Performing Analysis: ALS Environmental

Were any holding times exceeded?: Yes X No [fyes, please explain in comments field.

Lab Accreditation Number(s): 22-293

Lab Sample Number(s): 3136466005 Final Lab Analysis CompletionDate: 11/2/2020

Name/Affiliation of Person who Filled Out Form: Daniel A. Brown

Comments:



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008
Monitoring Point No. CWMP017S
FORM 19 Sample Date 10/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
ANALYTES
1-Q. Inorganics (Enter all data in mg/l except as noted)
ANALYSIS
ANALYTE VALUET METHOD NUMBER
AMMONIA-NITROGEN 0.1 ND EPA 350.3
BICARBONATE 634 SM18-2321
CALCIUM, TOTAL 99.8 SW846 6010B
CALCIUM, DISSOLVED SW 8466010B
COD (CHEMICAL OXYGEN DEMAND) 20 EPA 410.4
CHLORIDE 805 EPA 300.0
FLUORIDE 0.2 ND EPA 300.0
IRON, TOTAL (ug/l) 490 SW846 6010B
IRON, DISSOLVED (ugll) SW846 6010B
MAGNESIUM, TOTAL 151 SW846 6010B
MAGNESIUM, DISSOLVED SW846 6010B
MANGANESE, TOTAL (ug/l) 140 SW846 6010B
MANGANESE, DISSOLVED (ug/l) SW846 6010B
NITRATE-NITROGEN 24 EPA 300.0
pH-FIELD (SU) 7.87 FIELD
pH-LAB (SU) 8.38 EPA 150.1
POTASSIUM, TOTAL 27 SW846 6010B
POTASSIUM, DISSOLVED SW846 6010B
SODIUM, TOTAL 536 SW846 6010B
SODIUM, DISSOLVED SW846 6010B
SPEC. COND., FIELD (umhos/cm) 3939 FIELD
SPEC. COND., LAB (umhos/cm) 3720 EPA 120.1
SULFATE 63.5 EPA 300.0
ALKALINITY 634 SM18-2320B
TDS (TOTAL DISSOLVED SOLIDS) 2290 SM18-2540C
TOC (TOTAL ORGANIC CARBON) 5.9 SM18-5310B
TOTAL PHENOLICS (ug/l) 5ND SW846 9066
TURBIDITY (N.T.U.) 1.3 SM 2130B

* |ndicator Analyte - For comparison with detection zone analytes.

T Please indicate detection limit if analyte is not detected.

** Total and dissolved analysis required only in conjunction with additional annual metals sampling (see page 4).
Remaining quarterly samples only require total metals analysis.



2540-FM-BWMO0041 Rev. 6/2005
1.D. No 100008

Monitoring Point No. CWMPO17S
FORM 19 Sample Date 10/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

2-Q. Organics (Enter all data in ug/l)

ANALYSIS
ANALYTE VALUET METHOD NUMBER

BENZENE 1ND SW846 8260B
1,2-DIBROMOETHANE (EDB) (ETHYLENE D 1ND SW846 8260B
1,1-DICHLOROETHANE 1ND SW846 8260B
1,1-DICHLOROETHENE 1ND SW846 8260B
1,2-DICHLOROETHANE 1ND SW846 8260B
cis 1,2-DICHLOROETHENE 1ND SW846 8260B
trans 1,2-DICHLOROETHENE 1ND SW846 8260B
ETHYLBENZENE 1ND SW846 8260B
METHYLENE CHLORIDE 1ND SW846 8260B
TETRACHLOROETHENE 1ND SW846 8260B
TOLUENE 1ND SW846 8260B
1,1,1-TRICHLOROETHANE 1ND SW846 8260B
TRICHLOROETHENE 1ND SW846 8260B
VINYL CHLORIDE 1ND SW846 8260B
XYLENES (TOTAL) 3 ND SW846 8260B

T Please indicate detection limit if analyte is not detected.



2540-FM-BWM0041 Rev. 6/2005 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

Date Prepared/Revised
01/13/2021

DEP USE ONLY

b
E

1or FORM 19
MUNICIPAL WASTE LANDFILL

Date Received

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided.
If additional space is necessary, identify each attached sheet as Form 19, reference the item number and identify the date
prepared. The "date prepared/revised" on any attached sheets needs to match the "date prepared/revised" on this page.

General Reference: Section 273.284
Federal Regulations, Subtitle D: 258.54 and Appendix | to Part 258.

SECTION A. APPLICANT IDENTIFIER

Applicant/permittee: Lancaster County Solid Waste Mana
Site Name: Creswell Landfill
Facitlity ID (as issued by DEP): 100008

SECTION B. FACILITY INFORMATION

Monitoring Wells must be designed and constructed in accordance with Department Standards. INDICATE THE LATITUDE AND LONGITUDE TO
THE NEAREST ONE TENTH OF A SECOND (Do MM' SS.S")

Monitoring Point Number:  CWMP0O08W X Well Spring Stream Other
Upgradient/Upstream X Downgradient/Downstream

Location (County): Lancaster County Municipality: Manor Township

Sampling Point: Latitude: 39 © 57 16.97  Longitude: 76 © 26 4758

Depth to Water Level:  3.92 ft Measured from: Land Surface X TOC

Casing Stickup: 280 Elevation of Water Level: 418.38 ft./MSL

Sampling Depth: 19 # Volume of Water Column: 3.08 gal

Total Well Depth: 22.8 ft Sampling Method: X Pumped Bailed Grab

Well Purged: X ves No Well Volumes Purged: 5.8

Sample Field Filtered (must be 0.45 micron)?: Yes X No

Spring Flow Rate: gpm

Sample Date (mm/dd/yy): 10/23/2020 Sample Collection Time: 15:34

Sample Collector's Name: Mr. Brian G Shade

Sample Collector's Affiliation: ALS

Laboratory(ies) Performing Analysis: ALS Environmental

Were any holding times exceeded?: Yes X No [fyes, please explain in comments field.

Lab Accreditation Number(s): 22-293

Lab Sample Number(s): 3136466006 Final Lab Analysis CompletionDate: 11/2/2020

Name/Affiliation of Person who Filled Out Form: Daniel A. Brown

Comments:



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008
Monitoring Point No. CWMPO08W
FORM 19 Sample Date 10/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
ANALYTES
1-Q. Inorganics (Enter all data in mg/l except as noted)
ANALYSIS
ANALYTE VALUET METHOD NUMBER
AMMONIA-NITROGEN 8.04 EPA 350.3
BICARBONATE 446 SM18-2321
CALCIUM, TOTAL 74.3 SW846 6010B
CALCIUM, DISSOLVED SW 8466010B
COD (CHEMICAL OXYGEN DEMAND) 46 EPA 410.4
CHLORIDE 63.1 EPA 300.0
FLUORIDE 0.2 ND EPA 300.0
IRON, TOTAL (ug/l) 27400 SW846 6010B
IRON, DISSOLVED (ugll) SW846 6010B
MAGNESIUM, TOTAL 34.1 SW846 6010B
MAGNESIUM, DISSOLVED SW846 6010B
MANGANESE, TOTAL (ug/l) 15900 SW846 6010B
MANGANESE, DISSOLVED (ug/l) SW846 6010B
NITRATE-NITROGEN 0.2 ND EPA 300.0
pH-FIELD (SU) 6.2 FIELD
pH-LAB (SU) 6.57 EPA 150.1
POTASSIUM, TOTAL 94 SW846 6010B
POTASSIUM, DISSOLVED SW846 6010B
SODIUM, TOTAL 55.1 SW846 6010B
SODIUM, DISSOLVED SW846 6010B
SPEC. COND., FIELD (umhos/cm) 1084 FIELD
SPEC. COND., LAB (umhos/cm) 968 EPA 120.1
SULFATE 4.9 EPA 300.0
ALKALINITY 446 SM18-2320B
TDS (TOTAL DISSOLVED SOLIDS) 484 SM18-2540C
TOC (TOTAL ORGANIC CARBON) 2.5 SM18-5310B
TOTAL PHENOLICS (ug/l) 5ND SW846 9066
TURBIDITY (N.T.U.) 19.1 SM 2130B

* |ndicator Analyte - For comparison with detection zone analytes.

T Please indicate detection limit if analyte is not detected.

** Total and dissolved analysis required only in conjunction with additional annual metals sampling (see page 4).
Remaining quarterly samples only require total metals analysis.



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008

Monitoring Point No. CWMPOO8W

FORM 19 Sample Date 10/23/2020

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
2-Q. Organics (Enter all data in ug/l)
ANALYSIS
ANALYTE VALUET METHOD NUMBER

BENZENE 1.5 SW846 8260B
1,2-DIBROMOETHANE (EDB) (ETHYLENE D 1ND SW846 8260B
1,1-DICHLOROETHANE 3.2 SW846 8260B
1,1-DICHLOROETHENE 1ND SW846 8260B
1,2-DICHLOROETHANE 1ND SW846 8260B
cis 1,2-DICHLOROETHENE 1ND SW846 8260B
trans 1,2-DICHLOROETHENE 1ND SW846 8260B
ETHYLBENZENE 1ND SW846 8260B
METHYLENE CHLORIDE 1ND SW846 8260B
TETRACHLOROETHENE 1ND SW846 8260B
TOLUENE 1ND SW846 8260B
1,1,1-TRICHLOROETHANE 1ND SW846 8260B
TRICHLOROETHENE 1ND SW846 8260B
VINYL CHLORIDE 1ND SW846 8260B
XYLENES (TOTAL) 3 ND SW846 8260B

T Please indicate detection limit if analyte is not detected.



2540-FM-BWM0041 Rev. 6/2005 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

Date Prepared/Revised
01/13/2021

DEP USE ONLY

b
E

1or FORM 19
MUNICIPAL WASTE LANDFILL

Date Received

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided.
If additional space is necessary, identify each attached sheet as Form 19, reference the item number and identify the date
prepared. The "date prepared/revised" on any attached sheets needs to match the "date prepared/revised" on this page.

General Reference: Section 273.284
Federal Regulations, Subtitle D: 258.54 and Appendix | to Part 258.

SECTION A. APPLICANT IDENTIFIER

Applicant/permittee: Lancaster County Solid Waste Mana
Site Name: Creswell Landfill
Facitlity ID (as issued by DEP): 100008

SECTION B. FACILITY INFORMATION

Monitoring Wells must be designed and constructed in accordance with Department Standards. INDICATE THE LATITUDE AND LONGITUDE TO
THE NEAREST ONE TENTH OF A SECOND (Do MM' SS.S")

Monitoring Point Number:  CWMP002W X Well Spring Stream Other
Upgradient/Upstream X Downgradient/Downstream

Location (County): Lancaster County Municipality: Manor Township

Sampling Point: Latitude: 39 © 57 19.97" Longitude: 76 © 26 123

Depth to Water Level:  64.27 ft Measured from: Land Surface X TOC

Casing Stickup: -1.19 g Elevation of Water Level: 461.54 ft./MSL

Sampling Depth: 85 ft Volume of Water Column: 52.47 gal

Total Well Depth: 100 Sampling Method: X Pumped Bailed Grab

Well Purged: X vYes No Well Volumes Purged:

Sample Field Filtered (must be 0.45 micron)?: Yes X No

Spring Flow Rate: gpm

Sample Date (mm/dd/yy): 11/19/2020 Sample Collection Time: 16:03

Sample Collector's Name: JACK BORDEN

Sample Collector's Affiliation: ALS

Laboratory(ies) Performing Analysis: ALS Environmental

Were any holding times exceeded?: Yes X No [fyes, please explain in comments field.

Lab Accreditation Number(s): 22-293

Lab Sample Number(s): 3142031001 Final Lab Analysis CompletionDate: 12/3/2020

Name/Affiliation of Person who Filled Out Form: Daniel A. Brown

Comments:



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008
Monitoring Point No. CWMPO02W
FORM 19 Sample Date 11/19/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
ANALYTES
1-Q. Inorganics (Enter all data in mg/l except as noted)
ANALYSIS
ANALYTE VALUET METHOD NUMBER
AMMONIA-NITROGEN 0.1 ND EPA 350.3
BICARBONATE 88 SM18-2321
CALCIUM, TOTAL 52.7 SW846 6010B
CALCIUM, DISSOLVED SW 8466010B
COD (CHEMICAL OXYGEN DEMAND) 17 EPA 410.4
CHLORIDE 100 EPA 300.0
FLUORIDE 0.2 ND EPA 300.0
IRON, TOTAL (ug/l) 67 ND SW846 6010B
IRON, DISSOLVED (ugll) SW846 6010B
MAGNESIUM, TOTAL 17.2 SW846 6010B
MAGNESIUM, DISSOLVED SW846 6010B
MANGANESE, TOTAL (ug/l) 1100 SW846 6010B
MANGANESE, DISSOLVED (ug/l) SW846 6010B
NITRATE-NITROGEN 3.7 EPA 300.0
pH-FIELD (SU) 5.29 FIELD
pH-LAB (SU) 6.78 EPA 150.1
POTASSIUM, TOTAL 2.9 SW846 6010B
POTASSIUM, DISSOLVED SW846 6010B
SODIUM, TOTAL 30 SW846 6010B
SODIUM, DISSOLVED SW846 6010B
SPEC. COND., FIELD (umhos/cm) 595 FIELD
SPEC. COND., LAB (umhos/cm) 551 EPA 120.1
SULFATE 21.4 EPA 300.0
ALKALINITY 88 SM18-2320B
TDS (TOTAL DISSOLVED SOLIDS) 328 SM18-2540C
TOC (TOTAL ORGANIC CARBON) 4.9 SM18-5310B
TOTAL PHENOLICS (ug/l) 5ND SW846 9066
TURBIDITY (N.T.U.) 0.48 SM 2130B

* |ndicator Analyte - For comparison with detection zone analytes.

T Please indicate detection limit if analyte is not detected.

** Total and dissolved analysis required only in conjunction with additional annual metals sampling (see page 4).
Remaining quarterly samples only require total metals analysis.



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008

Monitoring Point No. CWMPOOZW

FORM 19 Sample Date 11/19/2020

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
2-Q. Organics (Enter all data in ug/l)
ANALYSIS
ANALYTE VALUET METHOD NUMBER

BENZENE 1ND SW846 8260B
1,2-DIBROMOETHANE (EDB) (ETHYLENE D 1ND SW846 8260B
1,1-DICHLOROETHANE 12.2 SW846 8260B
1,1-DICHLOROETHENE 1ND SW846 8260B
1,2-DICHLOROETHANE 1ND SW846 8260B
cis 1,2-DICHLOROETHENE 1ND SW846 8260B
trans 1,2-DICHLOROETHENE 1ND SW846 8260B
ETHYLBENZENE 1ND SW846 8260B
METHYLENE CHLORIDE 1ND SW846 8260B
TETRACHLOROETHENE 1ND SW846 8260B
TOLUENE 1ND SW846 8260B
1,1,1-TRICHLOROETHANE 1ND SW846 8260B
TRICHLOROETHENE 1ND SW846 8260B
VINYL CHLORIDE 1ND SW846 8260B
XYLENES (TOTAL) 3 ND SW846 8260B

T Please indicate detection limit if analyte is not detected.



2540-FM-BWM0041 Rev. 6/2005 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

Date Prepared/Revised
01/13/2021

DEP USE ONLY

b
E

1or FORM 19
MUNICIPAL WASTE LANDFILL

Date Received

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided.
If additional space is necessary, identify each attached sheet as Form 19, reference the item number and identify the date
prepared. The "date prepared/revised" on any attached sheets needs to match the "date prepared/revised" on this page.

General Reference: Section 273.284
Federal Regulations, Subtitle D: 258.54 and Appendix | to Part 258.

SECTION A. APPLICANT IDENTIFIER

Applicant/permittee: Lancaster County Solid Waste Mana
Site Name: Creswell Landfill
Facitlity ID (as issued by DEP): 100008

SECTION B. FACILITY INFORMATION

Monitoring Wells must be designed and constructed in accordance with Department Standards. INDICATE THE LATITUDE AND LONGITUDE TO
THE NEAREST ONE TENTH OF A SECOND (Do MM' SS.S")

Monitoring Point Number:  CWMP004W X Well Spring Stream Other
Upgradient/Upstream X Downgradient/Downstream

Location (County): Lancaster County Municipality: Manor Township

Sampling Point: Latitude: 39 © 57 17.9" Longitude: 76 © 26 7.05

Depth to Water Level:  61.41 ft Measured from: Land Surface X TOC

Casing Stickup: -1.37 g Elevation of Water Level: 468.12 ft./MSL

Sampling Depth: 130 Volume of Water Column: 115.42 gal

Total Well Depth: 140 Sampling Method: X Pumped Bailed Grab

Well Purged: X vYes No Well Volumes Purged:

Sample Field Filtered (must be 0.45 micron)?: Yes X No

Spring Flow Rate: gpm

Sample Date (mm/dd/yy): 11/23/2020 Sample Collection Time: 13:15

Sample Collector's Name: JACK BORDEN

Sample Collector's Affiliation: ALS

Laboratory(ies) Performing Analysis: ALS Environmental

Were any holding times exceeded?: Yes X No [fyes, please explain in comments field.

Lab Accreditation Number(s): 22-293

Lab Sample Number(s): 3142570002 Final Lab Analysis CompletionDate: 12/7/2020

Name/Affiliation of Person who Filled Out Form: Daniel A. Brown

Comments:



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008
Monitoring Point No. CWMPO04W
FORM 19 Sample Date 11/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
ANALYTES
1-Q. Inorganics (Enter all data in mg/l except as noted)
ANALYSIS
ANALYTE VALUET METHOD NUMBER
AMMONIA-NITROGEN 0.1 ND EPA 350.3
BICARBONATE 22 SM18-2321
CALCIUM, TOTAL 22.2 SW846 6010B
CALCIUM, DISSOLVED SW 8466010B
COD (CHEMICAL OXYGEN DEMAND) 15 ND EPA 410.4
CHLORIDE 52.8 EPA 300.0
FLUORIDE 0.2 ND EPA 300.0
IRON, TOTAL (ug/l) 67 ND SW846 6010B
IRON, DISSOLVED (ugll) SW846 6010B
MAGNESIUM, TOTAL 7.6 SW846 6010B
MAGNESIUM, DISSOLVED SW846 6010B
MANGANESE, TOTAL (ug/l) 11 SW846 6010B
MANGANESE, DISSOLVED (ug/l) SW846 6010B
NITRATE-NITROGEN 6.4 EPA 300.0
pH-FIELD (SU) 5.5 FIELD
pH-LAB (SU) 6.62 EPA 150.1
POTASSIUM, TOTAL 1.8 SW846 6010B
POTASSIUM, DISSOLVED SW846 6010B
SODIUM, TOTAL 18.2 SW846 6010B
SODIUM, DISSOLVED SW846 6010B
SPEC. COND., FIELD (umhos/cm) 294 FIELD
SPEC. COND., LAB (umhos/cm) 278 EPA 120.1
SULFATE 6 EPA 300.0
ALKALINITY 22 SM18-2320B
TDS (TOTAL DISSOLVED SOLIDS) 234 SM18-2540C
TOC (TOTAL ORGANIC CARBON) 0.75 SM18-5310B
TOTAL PHENOLICS (ug/l) 5ND SW846 9066
TURBIDITY (N.T.U.) 0.28 SM 2130B

* |ndicator Analyte - For comparison with detection zone analytes.

T Please indicate detection limit if analyte is not detected.

** Total and dissolved analysis required only in conjunction with additional annual metals sampling (see page 4).
Remaining quarterly samples only require total metals analysis.



2540-FM-BWMO0041 Rev. 6/2005
1.D. No 100008

Monitoring Point No. CWMP0O04W
FORM 19 Sample Date 11/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

2-Q. Organics (Enter all data in ug/l)

ANALYSIS
ANALYTE VALUET METHOD NUMBER

BENZENE 1ND SW846 8260B
1,2-DIBROMOETHANE (EDB) (ETHYLENE D 1ND SW846 8260B
1,1-DICHLOROETHANE 1ND SW846 8260B
1,1-DICHLOROETHENE 1ND SW846 8260B
1,2-DICHLOROETHANE 1ND SW846 8260B
cis 1,2-DICHLOROETHENE 1ND SW846 8260B
trans 1,2-DICHLOROETHENE 1ND SW846 8260B
ETHYLBENZENE 1ND SW846 8260B
METHYLENE CHLORIDE 1ND SW846 8260B
TETRACHLOROETHENE 1ND SW846 8260B
TOLUENE 1ND SW846 8260B
1,1,1-TRICHLOROETHANE 1ND SW846 8260B
TRICHLOROETHENE 1ND SW846 8260B
VINYL CHLORIDE 1ND SW846 8260B
XYLENES (TOTAL) 3 ND SW846 8260B

T Please indicate detection limit if analyte is not detected.



2540-FM-BWM0041 Rev. 6/2005 COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WASTE MANAGEMENT

Date Prepared/Revised
01/13/2021

DEP USE ONLY

b
E

1or FORM 19
MUNICIPAL WASTE LANDFILL

Date Received

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES

This form must be fully and accurately completed. All required information must be typed or legibly printed in the spaces provided.
If additional space is necessary, identify each attached sheet as Form 19, reference the item number and identify the date
prepared. The "date prepared/revised" on any attached sheets needs to match the "date prepared/revised" on this page.

General Reference: Section 273.284
Federal Regulations, Subtitle D: 258.54 and Appendix | to Part 258.

SECTION A. APPLICANT IDENTIFIER

Applicant/permittee: Lancaster County Solid Waste Mana
Site Name: Creswell Landfill
Facitlity ID (as issued by DEP): 100008

SECTION B. FACILITY INFORMATION

Monitoring Wells must be designed and constructed in accordance with Department Standards. INDICATE THE LATITUDE AND LONGITUDE TO
THE NEAREST ONE TENTH OF A SECOND (Do MM' SS.S")

Monitoring Point Number:  CWMPO03W X Well Spring Stream Other
Upgradient/Upstream X Downgradient/Downstream

Location (County): Lancaster County Municipality: Manor Township

Sampling Point: Latitude: 39 © 57 20.17" longitude: 76 © 26 8.37

Depth to Water Level: 64.36 ft Measured from: Land Surface X TOC

Casing Stickup: -1.29 g Elevation of Water Level: 459.85 ft./MSL

Sampling Depth: 100 ¢ Volume of Water Column: 15.63 gal

Total Well Depth: 75 Sampling Method: X Pumped Bailed Grab

Well Purged: X vYes No Well Volumes Purged:

Sample Field Filtered (must be 0.45 micron)?: Yes X No

Spring Flow Rate: gpm

Sample Date (mm/dd/yy): 11/23/2020 Sample Collection Time: 16:21

Sample Collector's Name: JACK BORDEN

Sample Collector's Affiliation: ALS

Laboratory(ies) Performing Analysis: ALS Environmental

Were any holding times exceeded?: Yes X No [fyes, please explain in comments field.

Lab Accreditation Number(s): 22-293

Lab Sample Number(s): 3142570003 Final Lab Analysis CompletionDate: 12/7/2020

Name/Affiliation of Person who Filled Out Form: Daniel A. Brown

Comments:



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008
Monitoring Point No. CWMPOO3W
FORM 19 Sample Date 11/23/2020
QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
ANALYTES
1-Q. Inorganics (Enter all data in mg/l except as noted)
ANALYSIS
ANALYTE VALUET METHOD NUMBER
AMMONIA-NITROGEN 0.1 ND EPA 350.3
BICARBONATE 26 SM18-2321
CALCIUM, TOTAL 18.1 SW846 6010B
CALCIUM, DISSOLVED SW 8466010B
COD (CHEMICAL OXYGEN DEMAND) 15 ND EPA 410.4
CHLORIDE 41.8 EPA 300.0
FLUORIDE 0.2 ND EPA 300.0
IRON, TOTAL (ug/l) 110 SW846 6010B
IRON, DISSOLVED (ugll) SW846 6010B
MAGNESIUM, TOTAL 13.6 SW846 6010B
MAGNESIUM, DISSOLVED SW846 6010B
MANGANESE, TOTAL (ug/l) 140 SW846 6010B
MANGANESE, DISSOLVED (ug/l) SW846 6010B
NITRATE-NITROGEN 5 EPA 300.0
pH-FIELD (SU) 5.37 FIELD
pH-LAB (SU) 6.59 EPA 150.1
POTASSIUM, TOTAL 7.3 SW846 6010B
POTASSIUM, DISSOLVED SW846 6010B
SODIUM, TOTAL 23.1 SW846 6010B
SODIUM, DISSOLVED SW846 6010B
SPEC. COND., FIELD (umhos/cm) 325 FIELD
SPEC. COND., LAB (umhos/cm) 322 EPA 120.1
SULFATE 39.6 EPA 300.0
ALKALINITY 26 SM18-2320B
TDS (TOTAL DISSOLVED SOLIDS) 146 SM18-2540C
TOC (TOTAL ORGANIC CARBON) 4.2 SM18-5310B
TOTAL PHENOLICS (ug/l) 5ND SW846 9066
TURBIDITY (N.T.U.) 1.64 SM 2130B

* |ndicator Analyte - For comparison with detection zone analytes.

T Please indicate detection limit if analyte is not detected.

** Total and dissolved analysis required only in conjunction with additional annual metals sampling (see page 4).
Remaining quarterly samples only require total metals analysis.



2540-FM-BWMO0041 Rev. 6/2005

1.D. No 100008

Monitoring Point No. CWMPOO3W

FORM 19 Sample Date 11/23/2020

QUARTERLY AND ANNUAL WATER QUALITY ANALYSES
2-Q. Organics (Enter all data in ug/l)
ANALYSIS
ANALYTE VALUET METHOD NUMBER

BENZENE 1ND SW846 8260B
1,2-DIBROMOETHANE (EDB) (ETHYLENE D 1ND SW846 8260B
1,1-DICHLOROETHANE 1ND SW846 8260B
1,1-DICHLOROETHENE 1ND SW846 8260B
1,2-DICHLOROETHANE 1ND SW846 8260B
cis 1,2-DICHLOROETHENE 1ND SW846 8260B
trans 1,2-DICHLOROETHENE 1ND SW846 8260B
ETHYLBENZENE 1ND SW846 8260B
METHYLENE CHLORIDE 1ND SW846 8260B
TETRACHLOROETHENE 1ND SW846 8260B
TOLUENE 65.7 SW846 8260B
1,1,1-TRICHLOROETHANE 1ND SW846 8260B
TRICHLOROETHENE 1ND SW846 8260B
VINYL CHLORIDE 1ND SW846 8260B
XYLENES (TOTAL) 3 ND SW846 8260B

T Please indicate detection limit if analyte is not detected.
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

November 30, 2020

Mr. Daniel Brown

Lancaster County Solid Waste Authority
1299 Hbg Pike, P.O. Box 4425
Lancaster, PA 17604

Certificate of Analysis

Project Name: CRESWELL Workorder: 3135363
Purchase Order:  P0O1000127 Workorder ID:  4th QTR 2020 CWMP-FORM 19Q

Dear Mr. Brown:

Enclosed are the analytical results for samples received by the laboratory on Monday, October 19, 2020.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory
Accreditation Program (NELAP) accredited laboratory and as such, certifies that all applicable test results meet the
requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Ms. Susan J Scherer (Project
Coordinator) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any
applicable state requirements. The test results meet requirements of the current NELAP standards or state
requirements, where applicable. For a specific list of accredited analytes, refer to the certifications section of the
ALS website at www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Downloads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Environmental.
ALS Spring City: 10 Riverside Drive, Spring City, PA 19475 610-948-4903

CC: Ms. Ashley Gichuki , Ms. Jordan Gallagher , Mr. Jeff Musser ;

This page is included as part of the Analytical Report and Ms. Susan J Scherer
must be retained as a permanent record thereof. Project Coordinator

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3135363 - 11/30/2020 Page 1 of 13



ALS) Enuironmental

301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

Workorder: 3135363 4th QTR 2020 CWMP-FORM 19Q

SAMPLE SUMMARY

Lab ID

Sample ID

Matrix

Date Collected

Date Received

Collected By

3135363001
3135363002
3135363003
3135363004

CWMPOO7W
CWMPO01W
Field Blank
Trip Blank

Ground Water
Ground Water
Water
Water

10/19/2020 11:58
10/19/2020 13:23
10/19/2020 14:30
10/19/2020 16:28

10/19/2020 16:28
10/19/2020 16:28
10/19/2020 16:28
10/19/2020 16:28

Mr. Brian G Shade
Mr. Brian G Shade
Mr. Brian G Shade
Mr. Brian G Shade

Canada: Burlington -

Calgary - Centre of Excellence -

Report ID: 3135363 - 11/30/2020

Grande Prairie - London - Mississauga -

ALS Environmental Laboratory Locations Across North America
+ Fort McMurray - Fort St. John -
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Richmond Hill - Saskatoon -
Salt Lake City + Spring City - York Mexico: Monterrey

Page 2 of 13

Thunder Bay
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

SAMPLE SUMMARY

Workorder: 3135363 4th QTR 2020 CWMP-FORM 19Q

Notes
-- Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 -
Field Services Sampling Plan).

All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

The Chain of Custody document is included as part of this report.

All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra.

Concentrations reported are estimated values.

-- Parameters identified as "analyze immediately" require analysis within 15 minutes of collection. Any "analyze immediately" parameters
not listed under the header "Field Parameters" are preformed in the laboratory and are therefore analyzed out of hold time.

-- Method references listed on this report beginning with the prefix “S” followed by a method number (such as S2310B-97)
refer to methods from “Standard Methods for the Examination of Water and Wastewater”.

-- For microbiological analyses, the "Prepared" value is the date/time into the incubator and

the "Analyzed" value is the date/time out the incubator.

An Analysis-Prep Method Cross Reference Table is included after Analytical Results & Qualifiers section in this report.

Standard Acronyms/Flags

J Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte
U Indicates that the analyte was Not Detected (ND)
N Indicates presumptive evidence of the presence of a compound

MDL Method Detection Limit
PQL Practical Quantitation Limit
RDL Reporting Detection Limit
ND Not Detected - indicates that the analyte was Not Detected at the RDL
Cntr Analysis was performed using this container
RegLmt  Regulatory Limit
LCS Laboratory Control Sample
MS Matrix Spike
MSD Matrix Spike Duplicate
DUP Sample Duplicate
%Rec Percent Recovery
RPD Relative Percent Difference
LOD DoD Limit of Detection
LOQ DoD Limit of Quantitation
DL DoD Detection Limit
| Indicates reported value is greater than or equal to the Method Detection Limit (MDL) but less than the Report Detection Limit (RDL)

(S) Surrogate Compound
NC Not Calculated
* Result outside of QC limits

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3135363 - 11/30/2020 Page 3 of 13
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3135363 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3135363001 Date Collected: 10/19/2020 11:58 Matrix: Ground Water
Sample ID: CWMPOO7W Date Received: 10/19/2020 16:28

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SW846 8260B 10/20/20 16:16 DPC G
1,2-Dibromoethane ND ug/L 1.0 SW846 8260B 10/20/20 16:16 DPC G
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 10/20/20 16:16 DPC G
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 10/20/20 16:16 DPC G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 10/20/20 16:16 DPC G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/20/20 16:16 DPC G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/20/20 16:16 DPC G
Ethylbenzene ND ug/L 1.0 SW846 8260B 10/20/20 16:16 DPC G
Methylene Chloride ND ug/L 1.0 Sw846 8260B 10/20/20 16:16 DPC G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 10/20/20 16:16 DPC G
Toluene ND ug/L 1.0 SWw846 8260B 10/20/20 16:16 DPC G
Total Xylenes ND ug/L 3.0 SW846 8260B 10/20/20 16:16 DPC G
1,1,1-Trichloroethane ND ug/L 1.0 SWw846 8260B 10/20/20 16:16 DPC G
Trichloroethene ND ug/L 1.0 SW846 8260B 10/20/20 16:16 DPC G
Vinyl Chloride ND ug/L 1.0 SW846 8260B 10/20/20 16:16 DPC G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 108 % 62 - 133 SW846 8260B 10/20/20 16:16 DPC G
4-Bromofluorobenzene (S) 102 % 79 - 114 SW846 8260B 10/20/20 16:16 DPC G
Dibromofluoromethane (S) 105 % 78 -116 SW846 8260B 10/20/20 16:16 DPC G
Toluene-d8 (S) 99.7 % 76 - 127 SW846 8260B 10/20/20 16:16 DPC G
WET CHEMISTRY

Alkalinity, Bicarbonate 15 mg/L 5 SM2320B-2011 10/23/20 04:56 R2B B
Alkalinity, Total 15 2 mg/L 5 SM2320B-2011 10/23/20 04:56 R2B |
Ammonia-N 0.114 mg/L 0.100 ASTM D6919-09 10/27/20 13:52 JXL A
%grg)ical Oxygen Demand ND mg/L 15 EPA 410.4 10/26/20 06:26 JAM A
Chloride 62.1 mg/L 2.0 EPA 300.0 10/20/20 08:54 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 10/20/20 08:54 MBW B
Nitrate-N 9.7 mg/L 0.20 EPA 300.0 10/20/20 08:54 MBW B
pH 6.29 1 pH_Units S4500HB-11 10/23/20 0456 R2B B
Phenolics ND mg/L 0.005 SW846 9066 10/21/20 12:52 C_D 10/22/2004:50 C_D F
Specific Conductance 331 umhos/cm 1 SWwB846 9050A 10/23/20 04:56 R2B B
Sulfate 21.0 mg/L 2.0 EPA 300.0 10/20/20 08:54 MBW B
Total Dissolved Solids 140 mg/L 5 S2540C-11 10/21/20 10:56 KXH B
Total Organic Carbon (TOC) 0.84 mg/L 0.50 SW846 9060A 10/20/20 22:56 PAG D
Turbidity ND NTU 0.10 SM2130B-2011 10/20/20 04:54 R2B B

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3135363 - 11/30/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey

Page 4 of 13
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3135363 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3135363001 Date Collected: 10/19/2020 11:58 Matrix: Ground Water
Sample ID: CWMPOO7W Date Received: 10/19/2020 16:28

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
METALS

Calcium, Total 18.2 mg/L 0.11 SW846 6010C  10/26/20 20:25 SXC 10/27/20 10:06 SRT J1
Iron, Total ND mg/L 0.067 SW846 6010C  10/26/20 20:25 SXC 10/27/20 10:06 SRT J1
Magnesium, Total 9.3 mg/L 0.11 SW846 6010C  10/26/20 20:25 SXC 10/27/20 10:06 SRT J1
Manganese, Total 0.0068 mg/L 0.0056 SW846 6010C  10/26/20 20:25 SXC 10/27/20 10:06 SRT J1
Potassium, Total 25 mg/L 0.56 SW846 6010C  10/26/20 20:25 SXC 10/27/20 10:06 SRT J1
Sodium, Total 32.6 mg/L 0.56 SW846 6010C  10/26/20 20:25 SXC 10/27/20 10:06 SRT J1
FIELD PARAMETERS

Depth to Water Level 8.13 Feet Field 10/19/20 11:58 BGS C
’I\Eﬂlg\( Top MW Casing above  453.40 Feet Field 10/19/20 11:58 BGS C
Flow Rate 1.13 gal/min Field 10/19/20 11:58 BGS C
Ground Water Elevation 445.27 ft/MSL Field 10/19/20 11:58 BGS C
pH, Field (SM4500B) 6.98 pH_Units Field 10/19/20 11:58 BGS C
Sample Depth 33.00 Feet Field 10/19/20 11:58 BGS C
Specific Conductance, Field 349 umhos/cm 1 Field 10/19/20 11:58 BGS C
Temperature 13.64 Deg. C Field 10/19/20 11:58 BGS C
Total Well Depth 36.50 Feet Field 10/19/20 11:58 BGS C
Volume in Water Column 41.70 Gallons Field 10/19/20 11:58 BGS C
Water Level After Purge 8.28 Feet Field 10/19/20 11:58 BGS C
Well Volumes Purged 1.62 Vol Field 10/19/20 11:58 BGS C

ean . Sdrans

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie -

Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey

Report ID: 3135363 - 11/30/2020 Page 5 of 13
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3135363 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3135363002 Date Collected: 10/19/2020 13:23 Matrix: Ground Water
Sample ID: CWMPO01W Date Received: 10/19/2020 16:28

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SW846 8260B 10/20/20 16:38 DPC G
1,2-Dibromoethane ND ug/L 1.0 SW846 8260B 10/20/20 16:38 DPC G
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 10/20/20 16:38 DPC G
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 10/20/20 16:38 DPC G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 10/20/20 16:38 DPC G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/20/20 16:38 DPC G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/20/20 16:38 DPC G
Ethylbenzene ND ug/L 1.0 SW846 8260B 10/20/20 16:38 DPC G
Methylene Chloride ND ug/L 1.0 Sw846 8260B 10/20/20 16:38 DPC G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 10/20/20 16:38 DPC G
Toluene ND ug/L 1.0 SWw846 8260B 10/20/20 16:38 DPC G
Total Xylenes ND ug/L 3.0 SW846 8260B 10/20/20 16:38 DPC G
1,1,1-Trichloroethane ND ug/L 1.0 SW846 8260B 10/20/20 16:38 DPC G
Trichloroethene ND ug/L 1.0 SW846 8260B 10/20/20 16:38 DPC G
Vinyl Chloride ND ug/L 1.0 SW846 8260B 10/20/20 16:38 DPC G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 109 % 62 - 133 SW846 8260B 10/20/20 16:38 DPC G
4-Bromofluorobenzene (S) 103 % 79 - 114 SW846 8260B 10/20/20 16:38 DPC G
Dibromofluoromethane (S) 107 % 78 -116 SW846 8260B 10/20/20 16:38 DPC G
Toluene-d8 (S) 101 % 76 - 127 SW846 8260B 10/20/20 16:38 DPC G
WET CHEMISTRY

Alkalinity, Bicarbonate 6 mg/L 5 SM2320B-2011 10/23/20 04:56 R2B B
Alkalinity, Total 6 3 mg/L 5 SM2320B-2011 10/23/20 04:56 R2B |
Ammonia-N ND mg/L 0.100 ASTM D6919-09 10/27/20 16:23 JXL A
%gg)ical Oxygen Demand ND mg/L 15 EPA 410.4 10/26/20 06:26 JAM A
Chloride 26.5 mg/L 2.0 EPA 300.0 10/20/20 09:10 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 10/20/20 09:10 MBW B
Nitrate-N 18.5 mg/L 0.20 EPA 300.0 10/20/20 09:10 MBW B
pH 5.75 1 pH_Units S4500HB-11 10/23/20 0456 R2B B
Phenolics ND mg/L 0.005 SW846 9066 10/21/20 12:52 C_D 10/22/2004:50 C_D F
Specific Conductance 243 umhos/cm 1 SWwB846 9050A 10/23/20 04:56 R2B B
Sulfate 2.1 mg/L 2.0 EPA 300.0 10/20/20 09:10 MBW B
Total Dissolved Solids 18 2 mg/L 5 S2540C-11 10/21/20 10:56 KXH B
Total Organic Carbon (TOC) 0.53 mg/L 0.50 SW846 9060A 10/20/20 22:56 PAG D
Turbidity 7.49 NTU 0.10 SM2130B-2011 10/20/20 04:54 R2B B

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3135363 - 11/30/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3135363 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3135363002 Date Collected: 10/19/2020 13:23 Matrix: Ground Water
Sample ID: CWMPO01W Date Received: 10/19/2020 16:28

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
METALS

Calcium, Total 15.0 mg/L 0.11 SW846 6010C  10/26/20 20:25 SXC 10/27/20 10:10 SRT J1
Iron, Total 0.48 mg/L 0.067 SW846 6010C  10/26/20 20:25 SXC 10/27/20 10:10 SRT J1
Magnesium, Total 10.6 mg/L 0.11 SW846 6010C  10/26/20 20:25 SXC 10/27/20 10:10 SRT J1
Manganese, Total 0.051 mg/L 0.0056 SW846 6010C  10/26/20 20:25 SXC 10/27/20 10:10 SRT J1
Potassium, Total 25 mg/L 0.56 SW846 6010C  10/26/20 20:25 SXC 10/27/20 10:10 SRT J1
Sodium, Total 12.8 mg/L 0.56 SW846 6010C  10/26/20 20:25 SXC 10/27/20 10:10 SRT J1
FIELD PARAMETERS

Depth to Water Level 28.88 Feet Field 10/19/20 13:23 BGS C
:\E/llg\( Top MW Casing above  515.13 Feet Field 10/19/20 13:23 BGS C
Flow Rate 1.78 gal/min Field 10/19/20 13:23 BGS C
Ground Water Elevation 486.25 ft/MSL Field 10/19/20 13:23 BGS C
pH, Field (SM4500B) 6.72 pH_Units Field 10/19/20 13:23 BGS C
Sample Depth 57.00 Feet Field 10/19/20 13:23 BGS C
Specific Conductance, Field 255 umhos/cm 1 Field 10/19/20 13:23 BGS C
Temperature 13.69 Deg. C Field 10/19/20 13:23 BGS C
Total Well Depth 66.30 Feet Field 10/19/20 13:23 BGS C
Volume in Water Column 55.01 Gallons Field 10/19/20 13:23 BGS C
Water Level After Purge 46.32 Feet Field 10/19/20 13:23 BGS C
Well Volumes Purged 1.95 Vol Field 10/19/20 13:23 BGS C

ean . Sdrans

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie -

Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey

Report ID: 3135363 - 11/30/2020 Page 7 of 13
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3135363 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3135363003 Date Collected: 10/19/2020 14:30 Matrix: Water
Sample ID: Field Blank Date Received: 10/19/2020 16:28

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SW846 8260B 10/20/20 17:01 DPC A
1,2-Dibromoethane ND ug/L 1.0 SW846 8260B 10/20/20 17:01 DPC A
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 10/20/20 17:01 DPC A
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 10/20/20 17:01 DPC A
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 10/20/20 17:01 DPC A
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/20/20 17:01 DPC A
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/20/20 17:01 DPC A
Ethylbenzene ND ug/L 1.0 SW846 8260B 10/20/20 17:01 DPC A
Methylene Chloride ND ug/L 1.0 Sw846 8260B 10/20/20 17:01 DPC A
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 10/20/20 17:01 DPC A
Toluene ND ug/L 1.0 SWw846 8260B 10/20/20 17:01 DPC A
Total Xylenes ND ug/L 3.0 SW846 8260B 10/20/20 17:01 DPC A
1,1,1-Trichloroethane ND ug/L 1.0 SW846 8260B 10/20/20 17:01 DPC A
Trichloroethene ND ug/L 1.0 SW846 8260B 10/20/20 17:01 DPC A
Vinyl Chloride ND ug/L 1.0 SW846 8260B 10/20/20 17:01 DPC A
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 111 % 62 - 133 SW846 8260B 10/20/20 17:01 DPC A
4-Bromofluorobenzene (S) 102 % 79 - 114 SW846 8260B 10/20/20 17:01 DPC A
Dibromofluoromethane (S) 106 % 78 -116 SW846 8260B 10/20/20 17:01 DPC A
Toluene-d8 (S) 101 % 76 - 127 SW846 8260B 10/20/20 17:01 DPC A

=Y U=

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay

Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3135363 - 11/30/2020 Page 8 of 13
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

Workorder: 3135363 4th QTR 2020 CWMP-FORM 19Q

ANALYTICAL RESULTS

Lab ID: 3135363004 Date Collected: 10/19/2020 16:28 Matrix: Water
Sample ID:  Trip Blank Date Received: 10/19/2020 16:28

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SW846 8260B 10/20/20 17:23 DPC A
1,2-Dibromoethane ND ug/L 1.0 SW846 8260B 10/20/20 17:23 DPC A
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 10/20/20 17:23 DPC A
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 10/20/20 17:23 DPC A
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 10/20/20 17:23 DPC A
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/20/20 17:23 DPC A
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/20/20 17:23 DPC A
Ethylbenzene ND ug/L 1.0 SW846 8260B 10/20/20 17:23 DPC A
Methylene Chloride ND ug/L 1.0 Sw846 8260B 10/20/20 17:23 DPC A
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 10/20/20 17:23 DPC A
Toluene ND ug/L 1.0 SWw846 8260B 10/20/20 17:23 DPC A
Total Xylenes ND ug/L 3.0 SW846 8260B 10/20/20 17:23 DPC A
1,1,1-Trichloroethane ND ug/L 1.0 SW846 8260B 10/20/20 17:23 DPC A
Trichloroethene ND ug/L 1.0 SW846 8260B 10/20/20 17:23 DPC A
Vinyl Chloride ND ug/L 1.0 SW846 8260B 10/20/20 17:23 DPC A
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 110 % 62 - 133 SW846 8260B 10/20/20 17:23 DPC A
4-Bromofluorobenzene (S) 103 % 79 - 114 SW846 8260B 10/20/20 17:23 DPC A
Dibromofluoromethane (S) 105 % 78 -116 SW846 8260B 10/20/20 17:23 DPC A
Toluene-d8 (S) 99.5 % 76 - 127 SW846 8260B 10/20/20 17:23 DPC A

=Y U=

Ms. Susan J Scherer
Project Coordinator

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3135363 - 11/30/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3135363 4th QTR 2020 CWMP-FORM 19Q

PARAMETER QUALIFIERS
Lab ID # Sample ID Analytical Method Analyte

3135363001 1 CWMPOO7W S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.

3135363001 2 CWMPOO7W SM2320B-2011 Alkalinity, Total
The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3/L.
3135363002 1 CWMPO01W S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.

3135363002 2 CWMP001W S2540C-11 Total Dissolved Solids

The method requires a minimum filter weight after drying of 0.0025g. The sample did not meet these requirements. A bias may exist with the
result.

3135363002 3 CWMP001W SM2320B-2011 Alkalinity, Total

The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3/L.

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3135363 - 11/30/2020 Page 10 of 13
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYSIS - PREP METHOD CROSS REFERENCE TABLE

Workorder: 3135363 4th QTR 2020 CWMP-FORM 19Q

|Lab ID Sample ID Analysis Method Prep Method Leachate Method
3135363001 CWMPOO7W ASTM D6919-09

3135363001 CWMPOO7W EPA 300.0

3135363001 CWMPOO7W EPA 410.4

3135363001 CWMPOO7W Field

3135363001 CWMPOO7W S2540C-11

3135363001 CWMPOO7W S4500HB-11

3135363001 CWMPOO7W SM2130B-2011

3135363001 CWMPOO7W SM2320B-2011

3135363001 CWMPOO7W SwW846 6010C SwW846 3015
3135363001 CWMPOO7W SW846 8260B

3135363001 CWMPOO7W SW846 9050A

3135363001 CWMPOO7W SW846 9060A

3135363001 CWMPOO7W SW846 9066 420.4/9066
3135363002 CWMPO01W ASTM D6919-09

3135363002 CWMP0O01W EPA 300.0

3135363002 CWMP0O01W EPA 410.4

3135363002 CWMPO01W Field

3135363002 CWMP0O01W S2540C-11

3135363002 CWMPO01W S4500HB-11

3135363002 CWMP0O01W SM2130B-2011

3135363002 CWMPO01W SM2320B-2011

3135363002 CWMPO01W SW846 6010C SwW846 3015
3135363002 CWMP0O01W SW846 8260B

3135363002 CWMPO01W SW846 9050A

3135363002 CWMP0O01W SW846 9060A

3135363002 CWMPO01W SW846 9066 420.4/9066
3135363003 Field Blank SW846 8260B

3135363004 Trip Blank SW846 8260B

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3135363 - 11/30/2020 Page 11 of 13
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@ CHAIN OF CUSTODY/ corins  |[COC # 1
ALS) Enuironmentat : REQUEST FOR ANALYSIS - of
WL Enprand L3 » ekhrnras, 14 1FET o Srowes 11 PR VHT ¢ B 1170 ATD ¢ s ot coen a ADED AREA B OMP LU B ALS U 1
304 Fuffing Mt Road + Widletwn, PA 17087 » 7176448541 + Fax: T17.844.1430 I AMPLER R ONS O BA B " | ‘
Client Name: |ancaster County Solid Wasle MA “;;';“;“ AG AN ce waee e PL BL PL PL #1353 3863 ig Lah)
Address: 1299 Hardsburg Pike, P.0. Box 4424 G’;:“ 40m | 125m | 40m | - w— | 250mt | 125mi | 500 m | 500ml Cooler Temp: Therm I0:
Lancasler, PA 17604 Pesevaive | HCI | HZSOM | HCI — —- | H2504 | HND3 | Mone | Mone No. of Coulers: Y N [Initial
Contact: Dan Brown ANALYSES/METHOD REQUESTED Custody Seals Present? : ]
Phoned: (717) 7350193 p i present] Sea!s ntact? it |
Project Namef#: CresweliGWMP Form 180 Wells 2 | £ Recebved on hce?
Bill To: Lancaster County Solid Waste M4 3 f = COCiLabels Completefccurate? | |
a7 LX]Normal-Standard TAT is 1012 business days. =4 g = é Cont inGood Cond? |
[:lﬁush-Subjecl to ALS approval and surcharges. E ﬁ z ﬁ":_ % Comect Contalners? | |
Date Required: Approved By: i E | 2 R I 8 Comect Somple Volumes?
i =3 [=% A — -
Emall? m-\f mreiden@LCSWMA.com § ¢ 8 é 8_ g g i Correct Preservation? |
Fax? [ X]-Y No: (717)397-9973 olegl g | 3 = = |2 3]|5 |2, 2 HeadspacelVotaties? | |
Sample Description/Location Sample S| = o = ‘i & = e ERE| = CourienTracking #:
(2 it will appear on the lab repar} Date Time 2 tE Entoer Mumber of Containers Per Sample or Field Results Below. Sample/COC Comments
1. CWMPQOTW 1011920 ] 1158 |G lew| 2 1 2 |x X 1 1 1 1
2. CWMPO01W 1019720 { 1323 |G[GwW| 2 i 2 | X 1 1 1 1
3. Field Blank 1019120 | 1430 | G |ow 2 *
. Trip Blank 1on920 | 4o |6 |ow 2
5
6
7
]
3 ALS Field Services: [IPickup DOllabor
OComposite_Sampling ORental_Equipment
10 COther;
Project Comments: LOGGED BY(signature: & g [standard Special Processing | State Samples
: i a CLP-lik USACE Collected In
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. Relinguighed By{ Company Name Date Time Received By { Company Name Date | Time § USACE Navy D D NY
- . 1
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5 § Yes[j ' Lab [X]|[ ] ne
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* GeGrab; C=Composite

**Matrix - Al=alr, DW=Drinking Water; GW=Groundwaler, Ol=0il; OL=0ther Liguld; SL=Sludge; SO=5oil; WP=Wipe; WW=Waslewaler

ALS ENVIRONMENTAL SHIPPING ADDRESS: 34 DOGWQOD LANE, MIDDLETOWN, PA 17057

Rev 8/04



301 Fulling Mill Road
Middletown, PA 17057

P: (717) 944-5541 Condition of Sample Receipt Form
ALS F: (717) 944-1430 '

Client: Work Order #: Initials: Date:

(C =414 L343 ' 7S 050 Yo

1. Were airkills # tracking numbers present and recorded’{:@ YES CNO
Tracking number: '

NO
NO
NO
NO
NO
NO

© MO
NO
iTe}
NO
NO
NO
NO
NO
s}
MO

. Are Custody Seals on shipping containers intact e e seesmssemes e

. Are Custody Seals on sample containers I e e s e e s s s vz, NIO
05 there 2 OO0 (TR N-OF - USTOOY ) PrE SR T et icstiieessmrmee s imn it s s e s ran i rradmr s eos e o £em s Eh s e 44 20 L4 KR4 E AR T R R e n s mn

[ T Y

. Are the COC and bottle labels complete, legible and in aoreement? e s s e b s s e
Ea. Does the COC contain SAmMPe [0CatiOmET .. oo e eeereee e issssmss s ieassranans rmnes e s emas ren g srmmes mrdee £ 58 E b b 4 £400 0884 Bt baadd s 0 b
5b. Does the COC contain date and time of sample collection for all samples?...

Se. Does the COC contain sample CollBCTars MaMIET . e e iessnimsstesn s s es s ey s srens fobin o b e bbb s
5d. Dees the COC note the type(s) of preservation for all BOTHEST e s T s s
Se, Does the COC note the number of bottles submitted for each SAMPIET. s e e s et et s e e
Sf. Does the COC note the type of sample, COMPOSILE GF GPABT . i i e s s e e s bt ot i e
5g. Does the COC note the matrix of the sample{s)?. ..

Are all aqueous samples requiring preservation preserved correctly?' .

G.

7. Were all samples placed in the proper containers for the requested analyses, with sufficient volume?. . ecrcecsnnsssrrenns
&, Are all samples within holding times for the requested AnalySEsT .. e s s s s e ens e
g Were all sample containers received intact and headspace free when required? (not broken, leaking, frozen, etc.)......

10. Did we receive trip blanks { applies anly for methods EPA 504, EPA 524.2 and 163 1E (LL Ha) ...

11, Were the samiples FECRIVED O TTBZ. . e iis s e e coonas tmass rns s enaes m s essme s rmaes Frmees e st Sen B b £0d L EAd LEE LR £ R0 02 RS

12. Were sample temperatures measured at B e R S e e O S S T NO
13. Are the samples DW matrix ? If YES, fill out Reportable Drinking Water questions Below. ...,
13a. Are the samples required for SDWA compliance FRPOMINGT. ..o e s s e NEA
13b. Did the cliznt provide 2 SDWA PWS IDE7. . eiemmirss e s et sbeenss s emsssimss TNSA
13c. Are all agueous unpreserved SDWA samples pH 5-97. s e s s N/A
13d. Did the client provide the SDWA sample location |D/DescriptionT. . e s sresmsrceeeerees AR

13e. Did the client provide the SDWA sample type (D, E, R, C, P, 51T e WA

MW
M
NG
MO
WO

Cooler #:

Temperature (°C): H

Thermometer 1D: ?}ﬂq

Radiological (pCi):

COMMENTS (Required for all NO responses above and any sample non-conformance):

Final determination of correct preservation for analysis such as volatiles, microbialogy, and oil and grease
is made in the analytical department at the time of or following the analysis Rev 1,/20/2020

Monday, November 30, 2020 10:49:10 PM ALS
Page 13 of 13
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

December 4, 2020

Mr. Daniel Brown

Lancaster County Solid Waste Authority
1299 Hbg Pike, P.O. Box 4425
Lancaster, PA 17604

Certificate of Analysis

Project Name: CRESWELL Workorder: 3142031
Purchase Order:  P0O1000127 Workorder ID:  4th QTR 2020 CWMP & OB/PAIRED

Dear Mr. Brown:

Enclosed are the analytical results for samples received by the laboratory on Thursday, November 19, 2020.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory
Accreditation Program (NELAP) accredited laboratory and as such, certifies that all applicable test results meet the
requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Ms. Susan J Scherer (Project
Coordinator) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any
applicable state requirements. The test results meet requirements of the current NELAP standards or state
requirements, where applicable. For a specific list of accredited analytes, refer to the certifications section of the
ALS website at www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Downloads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Environmental.
ALS Spring City: 10 Riverside Drive, Spring City, PA 19475 610-948-4903

CC: Ms. Ashley Gichuki , Ms. Jordan Gallagher , Mr. Jeff Musser ;

This page is included as part of the Analytical Report and Ms. Susan J Scherer
must be retained as a permanent record thereof. Project Coordinator

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3142031 - 12/4/2020 Page 1 of 13



ALS) Enuironmental

301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

SAMPLE SUMMARY

Workorder: 3142031 4th QTR 2020 CWMP & OB/PAIRED

Lab ID Sample ID Matrix Date Collected Date Received Collected By
3142031001 CWMPO0O2W Ground Water 11/19/2020 16:03 11/19/2020 17:30 JACK BORDEN
3142031002 CWOB091W Ground Water 11/19/2020 16:20 11/19/2020 17:30 JACK BORDEN

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3142031 - 12/4/2020 Page 2 of 13
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

SAMPLE SUMMARY

Workorder: 3142031 4th QTR 2020 CWMP & OB/PAIRED

Notes
-- Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 -
Field Services Sampling Plan).

All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

The Chain of Custody document is included as part of this report.

All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra.

Concentrations reported are estimated values.

-- Parameters identified as "analyze immediately" require analysis within 15 minutes of collection. Any "analyze immediately" parameters
not listed under the header "Field Parameters" are preformed in the laboratory and are therefore analyzed out of hold time.

-- Method references listed on this report beginning with the prefix “S” followed by a method number (such as S2310B-97)
refer to methods from “Standard Methods for the Examination of Water and Wastewater”.

-- For microbiological analyses, the "Prepared" value is the date/time into the incubator and

the "Analyzed" value is the date/time out the incubator.

An Analysis-Prep Method Cross Reference Table is included after Analytical Results & Qualifiers section in this report.

Standard Acronyms/Flags

J Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte
U Indicates that the analyte was Not Detected (ND)
N Indicates presumptive evidence of the presence of a compound

MDL Method Detection Limit
PQL Practical Quantitation Limit
RDL Reporting Detection Limit
ND Not Detected - indicates that the analyte was Not Detected at the RDL
Cntr Analysis was performed using this container
RegLmt  Regulatory Limit
LCS Laboratory Control Sample
MS Matrix Spike
MSD Matrix Spike Duplicate
DUP Sample Duplicate
%Rec Percent Recovery
RPD Relative Percent Difference
LOD DoD Limit of Detection
LOQ DoD Limit of Quantitation
DL DoD Detection Limit
| Indicates reported value is greater than or equal to the Method Detection Limit (MDL) but less than the Report Detection Limit (RDL)

(S) Surrogate Compound
NC Not Calculated
* Result outside of QC limits

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3142031 - 12/4/2020 Page 3 of 13
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Enuvironmental

£

301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

Workorder: 3142031 4th QTR 2020 CWMP & OB/PAIRED

ANALYTICAL RESULTS

Lab ID: 3142031001 Date Collected: 11/19/2020 16:03 Matrix: Ground Water
Sample ID: CWMPO02W Date Received: 11/19/2020 17:30

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
Bromodichloromethane ND ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
Bromoform ND ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
Bromomethane ND ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
Carbon Tetrachloride ND ug/L 1.0 SWw846 8260B 11/23/20 04:10 PDK G
Chlorobenzene ND ug/L 1.0 SWwW846 8260B 11/23/20 04:10 PDK G
Chlorodibromomethane ND ug/L 1.0 SWwW846 8260B 11/23/20 04:10 PDK G
Chloroethane 53.7 ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
Chloroform ND ug/L 1.0 Sw846 8260B 11/23/20 04:10 PDK G
Chloromethane ND ug/L 1.0 SWw846 8260B 11/23/20 04:10 PDK G
1,2-Dibromoethane ND ug/L 1.0 SWw846 8260B 11/23/20 04:10 PDK G
1,2-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
1,3-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
1,4-Dichlorobenzene 11 ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
1,1-Dichloroethane 12.2 ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 11/23/20 04:10 PDK G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 11/23/20 04:10 PDK G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 11/23/20 04:10 PDK G
1,2-Dichloropropane ND ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
1,3-Dichloropropene, Total ND ug/L 2.0 Swa846 8260B 11/23/20 04:10 PDK G
Ethylbenzene ND ug/L 1.0 SWw846 8260B 11/23/20 04:10 PDK G
Methylene Chloride ND ug/L 1.0 SWw846 8260B 11/23/20 04:10 PDK G
Styrene ND ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
1,1,2,2-Tetrachloroethane ND ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 11/23/20 04:10 PDK G
Toluene ND ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
Total Xylenes ND ug/L 3.0 SWB846 8260B 11/23/20 04:10 PDK G
1,2,4-Trichlorobenzene ND ug/L 2.0 SW846 8260B 11/23/20 04:10 PDK G
1,1,1-Trichloroethane ND ug/L 1.0 SWwWB846 8260B 11/23/20 04:10 PDK G
1,1,2-Trichloroethane ND ug/L 1.0 SWB846 8260B 11/23/20 04:10 PDK G
Trichloroethene ND ug/L 1.0 SW846 8260B 11/23/20 04:10 PDK G
Trichlorofluoromethane ND ug/L 1.0 SWw846 8260B 11/23/20 04:10 PDK G
1,2,3-Trichloropropane ND ug/L 2.0 Swa846 8260B 11/23/20 04:10 PDK G
Vinyl Chloride ND ug/L 1.0 SWw846 8260B 11/23/20 04:10 PDK G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3142031 - 12/4/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey

Page 4 of 13




ALS

Enuvironmental

301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3142031 4th QTR 2020 CWMP & OB/PAIRED

Lab ID: 3142031001 Date Collected: 11/19/2020 16:03 Matrix: Ground Water
Sample ID: CWMPO02W Date Received: 11/19/2020 17:30

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 95 % 62 -133 SW846 8260B 11/23/20 04:10 PDK G
4-Bromofluorobenzene (S) 106 % 79 -114 SW846 8260B 11/23/20 04:10 PDK G
Dibromofluoromethane (S) 93.6 % 78-116 SW846 8260B 11/23/20 04:10 PDK G
Toluene-d8 (S) 92.4 % 76 - 127 SW846 8260B 11/23/20 04:10 PDK G
WET CHEMISTRY

Alkalinity, Bicarbonate 88 mg/L 5 SM2320B-2011 11/22/20 07:50 R2B B
Alkalinity, Total 88 2 mg/L 5 SM2320B-2011 11/22/20 07:50 R2B |
Ammonia-N ND mg/L 0.100 ASTM D6919-09 12/3/20 00:47 JXL A
%gg)ical Oxygen Demand 17 mg/L 15  EPA410.4 12/3/2014:31 AK A
Chloride 100 mg/L 2.0 EPA 300.0 11/20/20 14:22 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 11/20/20 14:22 MBW B
Nitrate-N 3.7 mg/L 0.20 EPA 300.0 11/20/20 14:22 MBW B
pH 6.78 1 pH_Units S4500HB-11 11/22/20 07:50 R2B B
Phenolics ND mg/L 0.005  SW846 9066 11/20/20 13:06 C_D 11/23/20 14:53 VXF F
Specific Conductance 551 umhos/cm 1 SWwB846 9050A 11/22/20 07:50 R2B B
Sulfate 21.4 mg/L 2.0 EPA 300.0 11/20/20 14:22 MBW B
Total Dissolved Solids 328 mg/L 5 S2540C-11 11/23/20 12:46 KXH B
Total Organic Carbon (TOC) 4.9 mg/L 0.50 SW846 9060A 11/25/20 01:09 PAG D
Turbidity 0.48 NTU 0.10 SM2130B-2011 11/20/20 08:12 DXC B
METALS

Calcium, Total 52.7 mg/L 0.11 SW846 6010C  11/28/20 14:08 AHI 12/2/20 11:13 SRT J1
Iron, Total ND mg/L 0.067 SWB846 6010C  11/28/20 14:08 AHI 12/2/20 11:13 SRT J1
Magnesium, Total 17.2 mg/L 0.11 SW846 6010C  11/28/20 14:08 AHI  12/2/20 11:13 SRT J1
Manganese, Total 1.1 mg/L 0.0056 SW846 6010C  11/28/20 14:08 AHI 12/2/20 11:13 SRT J1
Potassium, Total 29 mg/L 0.56 SW846 6010C  11/28/20 14:08 AHI 12/2/20 11:13 SRT J1
Sodium, Total 30.0 mg/L 0.56 SW846 6010C  11/28/20 14:08 AHI 12/2/20 11:13 SRT J1
FIELD PARAMETERS

Depth to Water Level 64.27 Feet Field 11/19/20 16:03 BGS C
’I\EAI;\IZTop MW Casing above 525.81 Feet Field 11/19/20 16:03 BGS C
Ground Water Elevation 461.54 ft/MSL Field 11/19/20 16:03 BGS C
pH, Field (SM4500B) 5.29 pH_Units Field 11/19/20 16:03 BGS C
Sample Depth 85.00 Feet Field 11/19/20 16:03 BGS C
Specific Conductance, Field 595 umhos/cm 1 Field 11/19/20 16:03 BGS C
Temperature 9.97 Deg.C Field 11/19/20 16:03 BGS C
Total Well Depth 100.00 Feet Field 11/19/20 16:03 BGS C

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3142031 - 12/4/2020
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Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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ALS

Enuvironmental

301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

Workorder: 3142031 4th QTR 2020 CWMP & OB/PAIRED

ANALYTICAL RESULTS

Lab ID: 3142031001 Date Collected: 11/19/2020 16:03 Matrix: Ground Water
Sample ID: CWMPO02W Date Received: 11/19/2020 17:30
Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr

gt Sdran,

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America

Canada: Burlington - Calgary - Centre of Excellence - Edmonton -

Report ID: 3142031 - 12/4/2020

Fort McMurray - Fort St. John -
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay

Salt Lake City + Spring City - York Mexico: Monterrey
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

Workorder: 3142031 4th QTR 2020 CWMP & OB/PAIRED

ANALYTICAL RESULTS

Lab ID: 3142031002 Date Collected: 11/19/2020 16:20 Matrix: Ground Water
Sample ID: CWOB091W Date Received: 11/19/2020 17:30

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 5.0 SWB846 8260B 11/23/20 23:29 VLM H
Bromodichloromethane ND ug/L 5.0 SW846 8260B 11/23/20 23:29 VLM H
Bromoform ND ug/L 5.0 SW846 8260B 11/23/20 23:29 VLM H
Bromomethane ND ug/L 5.0 SWa846 8260B 11/23/20 23:29 VLM H
Carbon Tetrachloride ND ug/L 5.0 SW=846 8260B 11/23/20 23:29 VLM H
Chlorobenzene ND ug/L 5.0 SW=846 8260B 11/23/20 23:29 VLM H
Chlorodibromomethane ND ug/L 5.0 SW846 8260B 11/23/20 23:29 VLM H
Chloroethane 232 ug/L 5.0 SWwB846 8260B 11/23/20 23:29 VLM H
Chloroform ND ug/L 5.0 SWwa846 8260B 11/23/20 23:29 VLM H
Chloromethane ND ug/L 5.0 SWwa846 8260B 11/23/20 23:29 VLM H
1,2-Dibromoethane ND ug/L 5.0 SWwa846 8260B 11/23/20 23:29 VLM H
1,2-Dichlorobenzene ND ug/L 5.0 SW846 8260B 11/23/20 23:29 VLM H
1,3-Dichlorobenzene ND ug/L 5.0 SWB846 8260B 11/23/20 23:29 VLM H
1,4-Dichlorobenzene ND ug/L 5.0 SW846 8260B 11/23/20 23:29 VLM H
1,1-Dichloroethane 10.2 ug/L 5.0 SWB846 8260B 11/23/20 23:29 VLM H
1,2-Dichloroethane ND ug/L 5.0 SW846 8260B 11/23/20 23:29 VLM H
1,1-Dichloroethene ND ug/L 5.0 SWa846 8260B 11/23/20 23:29 VLM H
cis-1,2-Dichloroethene ND ug/L 5.0 SW=846 8260B 11/23/20 23:29 VLM H
trans-1,2-Dichloroethene ND ug/L 5.0 SW846 8260B 11/23/20 23:29 VLM H
1,2-Dichloropropane ND ug/L 5.0 SW846 8260B 11/23/20 23:29 VLM H
1,3-Dichloropropene, Total ND ug/L 10.0 SWwW846 8260B 11/23/20 23:29 VLM H
Ethylbenzene ND ug/L 5.0 SWwa846 8260B 11/23/20 23:29 VLM H
Methylene Chloride ND ug/L 5.0 SWwa846 8260B 11/23/20 23:29 VLM H
Styrene ND ug/L 5.0 SW846 8260B 11/23/20 23:29 VLM H
1,1,2,2-Tetrachloroethane ND ug/L 5.0 SWB846 8260B 11/23/20 23:29 VLM H
Tetrachloroethene ND ug/L 5.0 SW846 8260B 11/23/20 23:29 VLM H
Toluene ND ug/L 5.0 SWB846 8260B 11/23/20 23:29 VLM H
Total Xylenes ND ug/L 15.0 SW846 8260B 11/23/20 23:29 VLM H
1,2,4-Trichlorobenzene ND ug/L 10.0 SW846 8260B 11/23/20 23:29 VLM H
1,1,1-Trichloroethane ND ug/L 5.0 SWa846 8260B 11/23/20 23:29 VLM H
1,1,2-Trichloroethane ND ug/L 5.0 SWa846 8260B 11/23/20 23:29 VLM H
Trichloroethene ND ug/L 5.0 SW=846 8260B 11/23/20 23:29 VLM H
Trichlorofluoromethane ND ug/L 5.0 SWwa846 8260B 11/23/20 23:29 VLM H
1,2,3-Trichloropropane ND ug/L 10.0 SW846 8260B 11/23/20 23:29 VLM H
Vinyl Chloride ND ug/L 5.0 SWwa846 8260B 11/23/20 23:29 VLM H
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3142031 - 12/4/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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ALS

Enuvironmental

301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3142031 4th QTR 2020 CWMP & OB/PAIRED

Lab ID: 3142031002 Date Collected: 11/19/2020 16:20 Matrix: Ground Water
Sample ID: CWOB091W Date Received: 11/19/2020 17:30

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 72.5 % 62-133 SW846 8260B 11/23/20 23:29 VLM H
4-Bromofluorobenzene (S) 99.4 % 79-114 SWB846 8260B 11/23/20 23:29 VLM H
Dibromofluoromethane (S) 87.3 % 78-116 SWB846 8260B 11/23/20 23:29 VLM H
Toluene-d8 (S) 101 % 76 - 127 SW846 8260B 11/23/20 23:29 VLM H
WET CHEMISTRY

Alkalinity, Bicarbonate 295 mg/L 5 SM2320B-2011 11/22/20 07:50 R2B B
Alkalinity, Total 295 2 mg/L 5 SM2320B-2011 11/22/20 07:50 R2B |
Ammonia-N 0.737 mg/L 0.100 ASTM D6919-09 12/3/20 01:01 JXL A
%grg)ical Oxygen Demand 23 mg/L 15  EPA410.4 12/3/2014:31 AK A
Chloride 69.8 mg/L 2.0 EPA 300.0 11/20/20 14:38 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 11/20/20 14:38 MBW B
Nitrate-N ND mg/L 0.20 EPA 300.0 11/20/20 14:38 MBW B
pH 6.86 1 pH_Units S4500HB-11 11/22/20 07:50 R2B B
Phenolics ND mg/L 0.005  SW846 9066 11/20/20 13:06 C_D 11/23/20 14:53 VXF F
Specific Conductance 758 umhos/cm 1 SWwB846 9050A 11/22/20 07:50 R2B B
Sulfate 25.2 mg/L 2.0 EPA 300.0 11/20/20 14:38 MBW B
Total Dissolved Solids 436 mg/L 5 S2540C-11 11/23/20 12:46 KXH B
Total Organic Carbon (TOC) 7.5 mg/L 0.50 SW846 9060A 11/25/20 01:09 PAG D
Turbidity 0.90 NTU 0.10 SM2130B-2011 11/20/20 08:12 DXC B
METALS

Calcium, Total 72.2 mg/L 0.11 SW846 6010C  11/28/20 14:08 AHI 12/2/20 11:16 SRT J1
Iron, Total 9.7 mg/L 0.067 SW846 6010C  11/28/20 14:08 AHI ~ 12/2/20 11:16 SRT J1
Magnesium, Total 27.6 mg/L 0.11 SW846 6010C  11/28/20 14:08 AHI  12/2/20 11:16 SRT J1
Manganese, Total 12.8 mg/L 0.0056 SW846 6010C  11/28/20 14:08 AHI 12/2/20 11:16 SRT J1
Potassium, Total 3.7 mg/L 0.56 SW846 6010C  11/28/20 14:08 AHI 12/2/20 11:16 SRT J1
Sodium, Total 43.6 mg/L 0.56 SW846 6010C  11/28/20 14:08 AHI 12/2/20 11:16 SRT J1
FIELD PARAMETERS

Depth to Water Level 50.38 Feet Field 11/19/20 16:20 BGS C
’I\EAI;\IZTop MW Casing above 537.98 Feet Field 11/19/20 16:20 BGS C
Ground Water Elevation 487.60 ft/MSL Field 11/19/20 16:20 BGS C
pH, Field (SM4500B) 5.44 pH_Units Field 11/19/20 16:20 BGS C
Sample Depth 154.70 Feet Field 11/19/20 16:20 BGS C
Specific Conductance, Field 824 umhos/cm 1 Field 11/19/20 16:20 BGS C
Temperature 9.46 Deg.C Field 11/19/20 16:20 BGS C
Total Well Depth 175.80 Feet Field 11/19/20 16:20 BGS C

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3142031 - 12/4/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3142031 4th QTR 2020 CWMP & OB/PAIRED

Lab ID: 3142031002 Date Collected: 11/19/2020 16:20 Matrix: Ground Water
Sample ID: CWOB091W Date Received: 11/19/2020 17:30

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
Water Level After Purge 86.49 Feet Field 11/19/20 16:20 BGS C

Hgan . Sdras,~

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3142031 4th QTR 2020 CWMP & OB/PAIRED

PARAMETER QUALIFIERS
Lab ID # Sample ID Analytical Method Analyte

3142031001 1 CWMPO02W S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.

3142031001 2 CWMP002W SM2320B-2011 Alkalinity, Total
The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3/L.
3142031002 1 CwOB091W S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.
3142031002 2 CWOB091W SM2320B-2011 Alkalinity, Total

The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3/L.

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3142031 - 12/4/2020 Page 10 of 13
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYSIS - PREP METHOD CROSS REFERENCE TABLE

Workorder: 3142031 4th QTR 2020 CWMP & OB/PAIRED

|Lab ID Sample ID Analysis Method Prep Method Leachate Method
3142031001 CWMP002W ASTM D6919-09
3142031001 CWMP002W EPA 300.0
3142031001 CWMP002W EPA 410.4
3142031001 CWMP002W Field
3142031001 CWMP002W S2540C-11
3142031001 CWMP002W S4500HB-11
3142031001 CWMP002W SM2130B-2011
3142031001 CWMP002W SM2320B-2011
3142031001 CWMP002W SwW846 6010C SwW846 3015
3142031001 CWMP002W SW846 8260B
3142031001 CWMP002W SW846 9050A
3142031001 CWMP002W SW846 9060A
3142031001 CWMP002W SW846 9066 420.4/9066
3142031002 CWOB091W ASTM D6919-09
3142031002 CWOB091W EPA 300.0
3142031002 CWOB091W EPA 410.4
3142031002 CWOB091W Field
3142031002 CWOB091W S2540C-11
3142031002 CWOB091W S4500HB-11
3142031002 CWOB091W SM2130B-2011
3142031002 CWOB091W SM2320B-2011
3142031002 CWOB091W SW846 6010C SwW846 3015
3142031002 CWOB091W SW846 8260B
3142031002 CWOB091W SW846 9050A
3142031002 CWOB091W SW846 9060A
3142031002 CWOB091W SW846 9066 420.4/9066

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3142031 - 12/4/2020 Page 11 of 13
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HAIN OF CUSTODY/
REQUEST FOR ANALYSIS

ALL SHADED AREAS MUST BE CDMPLETED BY TH ECLIENT/
SAMPLER. INSTRUCTI ON THE BA

Generated by ALS

\\WH\H\HM\II\HHHHNHHHIW :

STV

Client Name: Lancaster County Solid Wasle MA Gl e | v || — | = ||| or by Receiving Lab)
Address: 1299 Harrisburg Pike, P.0. Box 4424 Gt | 4ot | S0t | doml [ — | — | 50m|sooml] tL | S00m CookerTemp: O ThermiD: -5
Lancasier, PA 17604 Presenatve | HCI | H2S04 | HCI - — | H2304 | HNO3 | Mone | Mone No. of Coolers: Y N Initial
Contact: Mark Reider ANALYSESIMETHOD REQUESTED Custody Seals Present? | |
Phone#: (717) 7350193 o {f present) Seals Intact?
Project Namef#: Creswel/GWMP Form 190 Wells ¥ 'E Received on ke?
Bill To: Lancaster County Solid Wasle MA = 3 | = COCILabels ComptetelAccurate?
raq [X]Normal-Standard TAT is 10-12 business days. g g = uaa Cont In Good Cond.? [
DRush-Su bject to ALS approval and surcharges. E § :é‘ 'f_ % Comect Contalners? | |
Date Required: Approved By: & 5 | 5 | 4 § |w 3 Cormect Sample Volumes?
Email? [X]Y mieider@LCSWMA.com g E gl 8l§1i2 |z CormeetPreservation? | |
. 1] - : _—
Fax? -‘|" No. (717) 367-9973 olz| o = 2 s 5 E % % ” +E.; HeadspacelVolaties?
Sample DescriptioniLocation Sample 5|5 2 8 o 2 & = e |xe| =5 CourierTracking # T
[ it will appear n th &b report) Date Time | ¥ :E Enter Mumber of Containers Per Sample or Field Resulis Balow. Sample/COC Comments
. cwmpogzw naq.20 | ios |Glowl 2 | 1 | 2 [x ¥ 1 { 1[4 ] 4
2 Cw@gﬁ‘%.‘w’ 11.19.20 | 2o |G W] Z [ rA S F 4 \ 1 | |
3
4
5
B
7
8
9 ALS Field Services: DOIPickup DOlabor
OComposite_Sampling ORentat Equipment
0 Cother:
Project tnmmanls /Hf I,¢ .} LOGGED BY(signature}: 5 E] @ DS!andard Special Processing | State Samples
A.-a [REVIEWED BY(signature) . f ﬁ [ JeLpHike USACE [ ][ Collected In
o
B - Date | Time _ Received By / Company Name Date | Time i DUS‘"‘CE Mavy l:‘ I:l NY
e — i T ]
ya.20 | 1330 | ()O\f\'\ WY | 172+ D D i
4 Repmahlem PADEP? | Sample Disposal |[ X]PA
; ve ] e
8 “|PWSID # Special [_]|[]
10 EDDS: Format Type-
* G=Gmby, C=Composile *“Matrix - Al=pir; DW=Drinking Water, GW=Groundwater, Qi=0il; OL=0ther Liguld; SL=Sludge; S0=Sail; WP=Wipe; W =\Wastewater

ALS ENVIRCNMENTAL SHIPPING ADDRESS: 34 DOGWOOD LANE, MIDDLETOWRN, PA 17057

Rev 8/04




301 Fulling Mill Road
Middietown, PA 17357 . .
P:(717) 944.5541 Condition of Sample Receipt Form

ALS F: {717} 944-1430

Y 7175 C YR Y)Y

1. Were airbills / tracking numbers present and recorded?........oooovooeen.
Tracking number:

2. Are Custody Seals on shipping Comaimers IMTACET v et semes et e ee e e e oot s oo e e et et e e YES
3. Are Custody Seals on Sample CoMTaiRers IMLACTT e cereieeseae s s reesssres s et smes s emme s eees e ee e s eesas s ees s e e st e YES
4, 15 there a COC {Chain-of-Custody)} present?....... i E

5. Are the COC and bottle fabels complete, legible and in A0reement?.. ..o eeeee s eessseeesss et s e s et e esoeseeeen e TYES

5a. Does the COC contain SAmMPIR I0CATIONET. ... s sass e ses s em e e s seees e e ses veeas st see s ettt e bs s e se e e e e YES
Sb. Dees the COC contain date and time of sample collection for al! samples? YES
3¢ Does the COC contain sampie collectors MaMET. e s smee et vessese s ssesssssmesse s seee s eeee oo ] VES
5d. Does the COC nate the typels} of preservation for all bottles?. ..o visrenerrreresieeean]  YES
© 5e. Does the COC note the number of bottles submitted for each AN v i e s i i b s s . WES

5f. Does the COC note the type of Sample, COMPOSITE BF Grabfu.. .o s sseos s ereseessemssssssssess e oo | YES
59. Does the COC note the matrin of the SAMPIEEIT.... ..t ceens e en e s e ssessssseesssesssenssemssssseseresenes | YES
. Are all agueous samples requiring preservation preserved comrectly? o e N/A YES

&
7. Were all samples placed in the proper containers for the requested analyses, with sufficient valume? . oo, Y YES
& YES

- Are all samples within holding times for the requested AnalySesT .. ..o e ees e s et 1o
9. Were all sample containers received intact and headspace free when required? (not broken, lezking, frozen, €)oo
10. Did we receive trip blanks ( applies only for methods EPA 504, EPA 524.2 and 1631E (LL P s s o @. YES
11. Were the samples received an ice? ... eecicccannes
12, Were sample temperatures measured at 0.0-6.0°C... .
13, Are the samples DW matrix 7 If YES, fill out Reportable Drinking Water questions below....... ...

MO

13a. Are the samples required for SDWA compliance reporting?...... .o e sesesseeeeeeee e eesseeessensseens WA YES NO
13k, Didh the client provide @ SDWA PUWS ID#7 .ot iess rssss ressssessss e e et resas s et sttt eee et oo et et eee s oo s N/ & YES NO
P3¢, Are all aqueous unpreserved SDWA SAMPIES PH 597, o eee e et st oo A YES NO
13d. Did the client provide the SDWA sample location 1D/Description?. . e WA YES MO
13e. Did the client provide the SDWA sample tyPe (D, B, B, C, P, 50 et seeee v sessems et e st s e e eeees oo WA YES NO
Cooler #:
Temperature *C): D
Thermometer 1D §aj
Radiatogical (pCi)
COMMENTS (Required for all NO responses above and any sample non-conformance):
'Final determination of correct preservation for analysis such as volatiles, microbialegy, and cil and grease
is made in the analytical department at the time of or following the analysis Rev 1/20/2020

Friday, December 04, 2020 6:57:39 AM
Page 13 of 13
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

December 8, 2020

Mr. Daniel Brown

Lancaster County Solid Waste Authority
1299 Hbg Pike, P.O. Box 4425
Lancaster, PA 17604

Certificate of Analysis

Project Name: CRESWELL Workorder: 3142570
Purchase Order:  P0O1000127 Workorder ID:  4th QTR 2020 CWMP & OB/PAIRED

Dear Mr. Brown:

Enclosed are the analytical results for samples received by the laboratory on Monday, November 23, 2020.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory
Accreditation Program (NELAP) accredited laboratory and as such, certifies that all applicable test results meet the
requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Ms. Susan J Scherer (Project
Coordinator) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any
applicable state requirements. The test results meet requirements of the current NELAP standards or state
requirements, where applicable. For a specific list of accredited analytes, refer to the certifications section of the
ALS website at www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Downloads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Environmental.
ALS Spring City: 10 Riverside Drive, Spring City, PA 19475 610-948-4903

CC: Ms. Ashley Gichuki , Ms. Jordan Gallagher , Mr. Jeff Musser ;

This page is included as part of the Analytical Report and Ms. Susan J Scherer
must be retained as a permanent record thereof. Project Coordinator
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ALS) Enuironmental

301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

SAMPLE SUMMARY

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

Lab ID Sample ID Matrix Date Collected Date Received Collected By

3142570001 CWOBO089W Ground Water 11/23/2020 10:21 11/23/2020 17:27 JACK BORDEN
3142570002 CWMPO004W Ground Water 11/23/2020 13:15 11/23/2020 17:27 JACK BORDEN
3142570003 CWMPOO3W Ground Water 11/23/2020 16:21 11/23/2020 17:27 JACK BORDEN
3142570004 Trip Blank Water 11/23/2020 10:21 11/23/2020 17:27 JACK BORDEN

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

SAMPLE SUMMARY

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

Notes
-- Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 -
Field Services Sampling Plan).

All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

The Chain of Custody document is included as part of this report.

All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra.

Concentrations reported are estimated values.

-- Parameters identified as "analyze immediately" require analysis within 15 minutes of collection. Any "analyze immediately" parameters
not listed under the header "Field Parameters" are preformed in the laboratory and are therefore analyzed out of hold time.

-- Method references listed on this report beginning with the prefix “S” followed by a method number (such as S2310B-97)
refer to methods from “Standard Methods for the Examination of Water and Wastewater”.

-- For microbiological analyses, the "Prepared" value is the date/time into the incubator and

the "Analyzed" value is the date/time out the incubator.

An Analysis-Prep Method Cross Reference Table is included after Analytical Results & Qualifiers section in this report.

Standard Acronyms/Flags

J Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte
U Indicates that the analyte was Not Detected (ND)
N Indicates presumptive evidence of the presence of a compound

MDL Method Detection Limit
PQL Practical Quantitation Limit
RDL Reporting Detection Limit
ND Not Detected - indicates that the analyte was Not Detected at the RDL
Cntr Analysis was performed using this container
RegLmt  Regulatory Limit
LCS Laboratory Control Sample
MS Matrix Spike
MSD Matrix Spike Duplicate
DUP Sample Duplicate
%Rec Percent Recovery
RPD Relative Percent Difference
LOD DoD Limit of Detection
LOQ DoD Limit of Quantitation
DL DoD Detection Limit
| Indicates reported value is greater than or equal to the Method Detection Limit (MDL) but less than the Report Detection Limit (RDL)

(S) Surrogate Compound
NC Not Calculated
* Result outside of QC limits

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

ANALYTICAL RESULTS

Lab ID: 3142570001 Date Collected: 11/23/2020 10:21 Matrix: Ground Water
Sample ID: CWOB089W Date Received: 11/23/2020 17:27

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
Bromodichloromethane ND ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
Bromoform ND ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
Bromomethane ND ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
Carbon Tetrachloride ND ug/L 1.0 SWw846 8260B 11/24/20 23:13 PDK G
Chlorobenzene ND ug/L 1.0 SWwW846 8260B 11/24/20 23:13 PDK G
Chlorodibromomethane ND ug/L 1.0 SWwW846 8260B 11/24/20 23:13 PDK G
Chloroethane 1.4 ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
Chloroform ND ug/L 1.0 Sw846 8260B 11/24/20 23:13 PDK G
Chloromethane ND ug/L 1.0 SWw846 8260B 11/24/20 23:13 PDK G
1,2-Dibromoethane ND ug/L 1.0 SWw846 8260B 11/24/20 23:13 PDK G
1,2-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
1,3-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
1,4-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
1,1-Dichloroethane 12.6 ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 11/24/20 23:13 PDK G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 11/24/20 23:13 PDK G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 11/24/20 23:13 PDK G
1,2-Dichloropropane ND ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
1,3-Dichloropropene, Total ND ug/L 2.0 Swa846 8260B 11/24/20 23:13 PDK G
Ethylbenzene ND ug/L 1.0 SWw846 8260B 11/24/20 23:13 PDK G
Methylene Chloride ND ug/L 1.0 SWw846 8260B 11/24/20 23:13 PDK G
Styrene ND ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
1,1,2,2-Tetrachloroethane ND ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 11/24/20 23:13 PDK G
Toluene ND ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
Total Xylenes ND ug/L 3.0 SWB846 8260B 11/24/20 23:13 PDK G
1,2,4-Trichlorobenzene ND ug/L 2.0 SW846 8260B 11/24/20 23:13 PDK G
1,1,1-Trichloroethane ND ug/L 1.0 SWwWB846 8260B 11/24/20 23:13 PDK G
1,1,2-Trichloroethane ND ug/L 1.0 SWB846 8260B 11/24/20 23:13 PDK G
Trichloroethene ND ug/L 1.0 SW846 8260B 11/24/20 23:13 PDK G
Trichlorofluoromethane ND ug/L 1.0 SWw846 8260B 11/24/20 23:13 PDK G
1,2,3-Trichloropropane ND ug/L 2.0 Swa846 8260B 11/24/20 23:13 PDK G
Vinyl Chloride ND ug/L 1.0 SWw846 8260B 11/24/20 23:13 PDK G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

Lab ID: 3142570001 Date Collected: 11/23/2020 10:21 Matrix: Ground Water
Sample ID: CWOB089W Date Received: 11/23/2020 17:27

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 104 % 62-133 SW846 8260B 11/24/20 23:13 PDK G
4-Bromofluorobenzene (S) 89.1 % 79-114 SWB846 8260B 11/24/20 23:13 PDK G
Dibromofluoromethane (S) 98.1 % 78-116 SWB846 8260B 11/24/20 23:13 PDK G
Toluene-d8 (S) 92.3 % 76 - 127 SW846 8260B 11/24/20 23:13 PDK G
WET CHEMISTRY

Alkalinity, Bicarbonate 103 mg/L 5 SM2320B-2011 11/26/20 02:21 R2B B
Alkalinity, Total 103 2 mg/L 5 SM2320B-2011 11/26/20 02:21 R2B |
Ammonia-N ND mg/L 0.100 ASTM D6919-09 12/7/2018:19 JXL A
%gg)ical Oxygen Demand ND mg/L 15  EPA410.4 12/3/2017:16 AK A
Chloride 37.5 mg/L 2.0 EPA 300.0 11/24/20 06:23 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 11/24/20 06:23 MBW B
Nitrate-N ND mg/L 0.20 EPA 300.0 11/24/20 06:23 MBW B
pH 8.10 1 pH_Units S4500HB-11 11/26/20 02:21 R2B B
Phenolics ND mg/L 0.005  SW846 9066 12/1/20 16:00 VXF  12/2/20 16:09 VXF F
Specific Conductance 303 umhos/cm 1 SWwB846 9050A 11/26/20 02:21 R2B B
Sulfate 4.6 mg/L 2.0 EPA 300.0 11/24/20 06:23 MBW B
Total Dissolved Solids 238 mg/L 5 S2540C-11 11/25/20 11:20 KXH B
Total Organic Carbon (TOC) 1.2 mg/L 0.50 SW846 9060A 11/30/20 23:19 PAG D
Turbidity 54.7 NTU 0.50 SM2130B-2011 11/24/20 05:30 R2B B
METALS

Calcium, Total 43.6 mg/L 0.11 SW846 6010C  11/28/20 14:08 AHI 12/2/20 15:00 SRT J1
Iron, Total 4.1 mg/L 0.067 SW846 6010C  11/28/20 14:08 AHI ~ 12/2/2015:00 SRT J1
Magnesium, Total 6.8 mg/L 0.11 SW846 6010C  11/28/20 14:08 AHI ~ 12/2/2015:00 SRT J1
Manganese, Total 0.20 mg/L 0.0056 SW846 6010C  11/28/20 14:08 AHI ~ 12/2/20 15:00 SRT J1
Potassium, Total 2.3 mg/L 0.56 SW846 6010C  11/28/20 14:08 AHI  12/2/20 15:00 SRT J1
Sodium, Total 9.4 mg/L 0.56 SW846 6010C  11/28/20 14:08 AHI  12/2/20 15:00 SRT J1
FIELD PARAMETERS

Depth to Water Level 43.82 Feet Field 11/23/20 10:21 BGS C
’I\EAI;\IZTop MW Casing above 526.06 Feet Field 11/23/20 10:21 BGS C
Flow Rate 2.38 gal/min Field 11/23/2010:21 BGS C
Ground Water Elevation 482.24 ft/MSL Field 11/23/2010:21 BGS C
pH, Field (SM4500B) 6.80 pH_Units Field 11/23/20 10:21 BGS C
Sample Depth 135.00 Feet Field 11/23/20 10:21 BGS C
Specific Conductance, Field 363 umhos/cm 1 Field 11/23/20 10:21 BGS C
Temperature 9.62 Deg.C Field 11/23/20 10:21 BGS C

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

Lab ID: 3142570001 Date Collected: 11/23/2020 10:21 Matrix: Ground Water
Sample ID: CWOB089W Date Received: 11/23/2020 17:27

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
Total Well Depth 138.74 Feet Field 11/23/20 10:21 BGS C
Volume in Water Column 139.53 Gallons Field 11/23/20 10:21 BGS C
Water Level After Purge 84.45 Feet Field 11/23/20 10:21 BGS C
Well Volumes Purged 0.51 Vol Field 11/23/20 10:21 BGS C

=TI T S

Ms. Susan J Scherer
Project Coordinator
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

ANALYTICAL RESULTS

Lab ID: 3142570002 Date Collected: 11/23/2020 13:15 Matrix: Ground Water
Sample ID: CWMPO004W Date Received: 11/23/2020 17:27

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SW846 8260B 11/24/20 23:36 PDK G
Bromodichloromethane ND ug/L 1.0 SW846 8260B 11/24/20 23:36 PDK G
Bromoform ND ug/L 1.0 SW846 8260B 11/24/20 23:36 PDK G
Bromomethane ND ug/L 1.0 SW846 8260B 11/24/20 23:36 PDK G
Carbon Tetrachloride ND ug/L 1.0 SWw846 8260B 11/24/20 23:36  PDK G
Chlorobenzene ND ug/L 1.0 SWwW846 8260B 11/24/20 23:36  PDK G
Chlorodibromomethane ND ug/L 1.0 SWwW846 8260B 11/24/20 23:36  PDK G
Chloroethane ND ug/L 1.0 SW846 8260B 11/24/20 23:36  PDK G
Chloroform ND ug/L 1.0 Sw846 8260B 11/24/20 23:36 PDK G
Chloromethane ND ug/L 1.0 SWw846 8260B 11/24/20 23:36 PDK G
1,2-Dibromoethane ND ug/L 1.0 SWw846 8260B 11/24/20 23:36 PDK G
1,2-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/24/20 23:36 PDK G
1,3-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/24/20 23:36 PDK G
1,4-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/24/20 23:36 PDK G
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 11/24/20 23:36 PDK G
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 11/24/20 23:36 PDK G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 11/24/20 23:36  PDK G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 11/24/20 23:36  PDK G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 11/24/20 23:36  PDK G
1,2-Dichloropropane ND ug/L 1.0 SW846 8260B 11/24/20 23:36  PDK G
1,3-Dichloropropene, Total ND ug/L 2.0 Swa846 8260B 11/24/20 23:36 PDK G
Ethylbenzene ND ug/L 1.0 SWw846 8260B 11/24/20 23:36 PDK G
Methylene Chloride ND ug/L 1.0 SWw846 8260B 11/24/20 23:36 PDK G
Styrene ND ug/L 1.0 SW846 8260B 11/24/20 23:36 PDK G
1,1,2,2-Tetrachloroethane ND ug/L 1.0 SW846 8260B 11/24/20 23:36 PDK G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 11/24/20 23:36  PDK G
Toluene ND ug/L 1.0 SW846 8260B 11/24/20 23:36 PDK G
Total Xylenes ND ug/L 3.0 SWB846 8260B 11/24/20 23:36 PDK G
1,2,4-Trichlorobenzene ND ug/L 2.0 SW846 8260B 11/24/20 23:36  PDK G
1,1,1-Trichloroethane ND ug/L 1.0 SWwWB846 8260B 11/24/20 23:36  PDK G
1,1,2-Trichloroethane ND ug/L 1.0 SWB846 8260B 11/24/20 23:36  PDK G
Trichloroethene ND ug/L 1.0 SW846 8260B 11/24/20 23:36  PDK G
Trichlorofluoromethane ND ug/L 1.0 SWw846 8260B 11/24/20 23:36 PDK G
1,2,3-Trichloropropane ND ug/L 2.0 Swa846 8260B 11/24/20 23:36 PDK G
Vinyl Chloride ND ug/L 1.0 SWw846 8260B 11/24/20 23:36 PDK G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

Lab ID: 3142570002 Date Collected: 11/23/2020 13:15 Matrix: Ground Water
Sample ID: CWMPO004W Date Received: 11/23/2020 17:27

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 107 % 62-133 SW846 8260B 11/24/20 23:36  PDK G
4-Bromofluorobenzene (S) 91 % 79-114 SWB846 8260B 11/24/20 23:36  PDK G
Dibromofluoromethane (S) 99.3 % 78-116 SW846 8260B 11/24/20 23:36 PDK G
Toluene-d8 (S) 92.7 % 76 - 127 SW846 8260B 11/24/20 23:36  PDK G
WET CHEMISTRY

Alkalinity, Bicarbonate 22 mg/L 5 SM2320B-2011 11/26/20 02:21 R2B B
Alkalinity, Total 22 2 mg/L 5 SM2320B-2011 11/26/20 02:21 R2B |
Ammonia-N ND mg/L 0.100 ASTM D6919-09 12/7/2018:33 JXL A
%gg)ical Oxygen Demand ND mg/L 15  EPA410.4 12/3/2017:16 AK A
Chloride 52.8 mg/L 2.0 EPA 300.0 11/24/20 06:43 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 11/24/20 06:43 MBW B
Nitrate-N 6.4 mg/L 0.20 EPA 300.0 11/24/20 06:43 MBW B
pH 6.62 1 pH_Units S4500HB-11 11/26/20 02:21 R2B B
Phenolics ND mg/L 0.005  SW846 9066 12/1/20 16:00 VXF  12/2/20 16:09 VXF F
Specific Conductance 278 umhos/cm 1 SWwB846 9050A 11/26/20 02:21 R2B B
Sulfate 6.0 mg/L 2.0 EPA 300.0 11/24/20 06:43 MBW B
Total Dissolved Solids 234 mg/L 5 S2540C-11 11/25/20 11:20 KXH B
Total Organic Carbon (TOC) 0.75 mg/L 0.50 SW846 9060A 11/30/20 23:19 PAG D
Turbidity 0.28 NTU 0.10 SM2130B-2011 11/24/20 05:30 R2B B
METALS

Calcium, Total 22.2 mg/L 0.11 SW846 6010C  11/28/20 14:08 AHI 12/2/20 16:18 SRT J1
Iron, Total ND mg/L 0.067 SW846 6010C  11/28/20 14:08 AHI  12/2/2016:18 SRT J1
Magnesium, Total 7.6 mg/L 0.11 SW846 6010C  11/28/20 14:08 AHI  12/2/2016:18 SRT J1
Manganese, Total 0.011 mg/L 0.0056 SW846 6010C  11/28/20 14:08 AHI 12/2/20 16:18 SRT J1
Potassium, Total 1.8 mg/L 0.56 SW846 6010C  11/28/20 14:08 AHI 12/2/20 16:18 SRT J1
Sodium, Total 18.2 mg/L 0.56 SW846 6010C  11/28/20 14:08 AHI 12/2/20 16:18 SRT J1
FIELD PARAMETERS

Depth to Water Level 61.41 Feet Field 11/23/20 13:15 BGS C
’I\EAI;\IZTop MW Casing above 529.53 Feet Field 11/23/20 13:15 BGS C
Ground Water Elevation 468.12 ft/MSL Field 11/23/20 13:15 BGS C
pH, Field (SM4500B) 5.50 pH_Units Field 11/23/20 13:15 BGS C
Sample Depth 130.00 Feet Field 11/23/20 13:15 BGS C
Specific Conductance, Field 294 umhos/cm 1 Field 11/23/20 13:15 BGS C
Temperature 10.28 Deg.C Field 11/23/20 13:15 BGS C
Total Well Depth 140.00 Feet Field 11/23/20 13:15 BGS C

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

ANALYTICAL RESULTS

Lab ID: 3142570002 Date Collected: 11/23/2020 13:15 Matrix: Ground Water
Sample ID: CWMPO004W Date Received: 11/23/2020 17:27
Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr

gt Sdran,

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

ANALYTICAL RESULTS

Lab ID: 3142570003 Date Collected: 11/23/2020 16:21 Matrix: Ground Water
Sample ID: CWMPOO3W Date Received: 11/23/2020 17:27

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
Bromodichloromethane ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
Bromoform ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
Bromomethane ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
Carbon Tetrachloride ND ug/L 1.0 SWw846 8260B 11/24/20 23:59 PDK G
Chlorobenzene ND ug/L 1.0 SWwW846 8260B 11/24/20 23:59 PDK G
Chlorodibromomethane ND ug/L 1.0 SWwW846 8260B 11/24/20 23:59 PDK G
Chloroethane ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
Chloroform ND ug/L 1.0 Sw846 8260B 11/24/20 23:59 PDK G
Chloromethane ND ug/L 1.0 SWw846 8260B 11/24/20 23:59 PDK G
1,2-Dibromoethane ND ug/L 1.0 SWw846 8260B 11/24/20 23:59 PDK G
1,2-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
1,3-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
1,4-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 11/24/20 23:59 PDK G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 11/24/20 23:59 PDK G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 11/24/20 23:59 PDK G
1,2-Dichloropropane ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
1,3-Dichloropropene, Total ND ug/L 2.0 Swa846 8260B 11/24/20 23:59 PDK G
Ethylbenzene ND ug/L 1.0 SWw846 8260B 11/24/20 23:59 PDK G
Methylene Chloride ND ug/L 1.0 SWw846 8260B 11/24/20 23:59 PDK G
Styrene ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
1,1,2,2-Tetrachloroethane ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 11/24/20 23:59 PDK G
Toluene 65.7 ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
Total Xylenes ND ug/L 3.0 SWB846 8260B 11/24/20 23:59 PDK G
1,2,4-Trichlorobenzene ND ug/L 2.0 SW846 8260B 11/24/20 23:59 PDK G
1,1,1-Trichloroethane ND ug/L 1.0 SWwWB846 8260B 11/24/20 23:59 PDK G
1,1,2-Trichloroethane ND ug/L 1.0 SWB846 8260B 11/24/20 23:59 PDK G
Trichloroethene ND ug/L 1.0 SW846 8260B 11/24/20 23:59 PDK G
Trichlorofluoromethane ND ug/L 1.0 SWw846 8260B 11/24/20 23:59 PDK G
1,2,3-Trichloropropane ND ug/L 2.0 Swa846 8260B 11/24/20 23:59 PDK G
Vinyl Chloride ND ug/L 1.0 SWw846 8260B 11/24/20 23:59 PDK G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3142570 - 12/8/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

Lab ID: 3142570003 Date Collected: 11/23/2020 16:21 Matrix: Ground Water
Sample ID: CWMPOO3W Date Received: 11/23/2020 17:27

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 104 % 62-133 SW846 8260B 11/24/20 23:59 PDK G
4-Bromofluorobenzene (S) 90.9 % 79 -114 SW846 8260B 11/24/20 23:59 PDK G
Dibromofluoromethane (S) 98.7 % 78-116 SWB846 8260B 11/24/20 23:59 PDK G
Toluene-d8 (S) 92.1 % 76 - 127 SW846 8260B 11/24/20 23:59 PDK G
WET CHEMISTRY

Alkalinity, Bicarbonate 26 mg/L 5 SM2320B-2011 11/26/20 02:21 R2B B
Alkalinity, Total 26 2 mg/L 5 SM2320B-2011 11/26/20 02:21 R2B |
Ammonia-N ND mg/L 0.100 ASTM D6919-09 12/7/2018:48 JXL A
%gg)ical Oxygen Demand ND mg/L 15  EPA410.4 12/3/2017:16 AK A
Chloride 41.8 mg/L 2.0 EPA 300.0 11/24/20 07:04 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 11/24/20 07:04 MBW B
Nitrate-N 5.0 mg/L 0.20 EPA 300.0 11/24/20 07:04 MBW B
pH 6.59 1 pH_Units S4500HB-11 11/26/20 02:21 R2B B
Phenolics ND mg/L 0.005  SW846 9066 12/1/20 16:00 VXF  12/2/20 16:09 VXF F
Specific Conductance 322 umhos/cm 1 SWwB846 9050A 11/26/20 02:21 R2B B
Sulfate 39.6 mg/L 2.0 EPA 300.0 11/24/20 07:04 MBW B
Total Dissolved Solids 146 3 mg/L 5 S2540C-11 12/2/2011:12 KXH B
Total Organic Carbon (TOC) 4.2 mg/L 0.50 SW846 9060A 11/30/20 23:19 PAG D
Turbidity 1.64 NTU 0.10 SM2130B-2011 11/24/20 05:30 R2B B
METALS

Calcium, Total 18.1 mg/L 0.11 SW846 6010C  11/28/20 14:08 AHI 12/2/20 15:08 SRT J1
Iron, Total 0.11 mg/L 0.067 SW846 6010C  11/28/20 14:08 AHI  12/2/2015:08 SRT J1
Magnesium, Total 13.6 mg/L 0.11 SW846 6010C  11/28/20 14:08 AHI  12/2/2015:08 SRT J1
Manganese, Total 0.14 mg/L 0.0056 SW846 6010C  11/28/20 14:08 AHI 12/2/20 15:08 SRT J1
Potassium, Total 7.3 mg/L 0.56 SW846 6010C  11/28/20 14:08 AHI  12/2/20 15:08 SRT J1
Sodium, Total 23.1 mg/L 0.56 SW846 6010C  11/28/20 14:08 AHI  12/2/20 15:08 SRT J1
FIELD PARAMETERS

Depth to Water Level 64.36 Feet Field 11/23/20 16:21 BGS C
’I\EAI;\IZTop MW Casing above 524.21 Feet Field 11/23/20 16:21 BGS C
Ground Water Elevation 459.85 ft/MSL Field 11/23/20 16:21 BGS C
pH, Field (SM4500B) 5.37 pH_Units Field 11/23/20 16:21 BGS C
Sample Depth 100.00 Feet Field 11/23/20 16:21 BGS C
Specific Conductance, Field 325 umhos/cm 1 Field 11/23/20 16:21 BGS C
Temperature 10.12 Deg. C Field 11/23/20 16:21 BGS C
Total Well Depth 140.00 Feet Field 11/23/20 16:21 BGS C

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3142570 - 12/8/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

ANALYTICAL RESULTS

Lab ID: 3142570003 Date Collected: 11/23/2020 16:21 Matrix: Ground Water
Sample ID: CWMPOO3W Date Received: 11/23/2020 17:27
Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr

gt Sdran,

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America

Canada: Burlington - Calgary - Centre of Excellence - Edmonton -

Report ID: 3142570 - 12/8/2020

Fort McMurray - Fort St. John -
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

Lab ID: 3142570004 Date Collected: 11/23/2020 10:21 Matrix: Water
Sample ID:  Trip Blank Date Received: 11/23/2020 17:27

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
Bromodichloromethane ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
Bromoform ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
Bromomethane ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
Carbon Tetrachloride ND ug/L 1.0 SWw846 8260B 11/24/20 22:28 PDK A
Chlorobenzene ND ug/L 1.0 SWwW846 8260B 11/24/20 22:28 PDK A
Chlorodibromomethane ND ug/L 1.0 SWwW846 8260B 11/24/20 22:28 PDK A
Chloroethane ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
Chloroform ND ug/L 1.0 Sw846 8260B 11/24/20 22:28 PDK A
Chloromethane ND ug/L 1.0 SWw846 8260B 11/24/20 22:28 PDK A
1,2-Dibromoethane ND ug/L 1.0 SWw846 8260B 11/24/20 22:28 PDK A
1,2-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
1,3-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
1,4-Dichlorobenzene ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 11/24/20 22:28 PDK A
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 11/24/20 22:28 PDK A
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 11/24/20 22:28 PDK A
1,2-Dichloropropane ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
1,3-Dichloropropene, Total ND ug/L 2.0 Swa846 8260B 11/24/20 22:28 PDK A
Ethylbenzene ND ug/L 1.0 SWw846 8260B 11/24/20 22:28 PDK A
Methylene Chloride ND ug/L 1.0 SWw846 8260B 11/24/20 22:28 PDK A
Styrene ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
1,1,2,2-Tetrachloroethane ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 11/24/20 22:28 PDK A
Toluene ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
Total Xylenes ND ug/L 3.0 SWB846 8260B 11/24/20 22:28 PDK A
1,2,4-Trichlorobenzene ND ug/L 2.0 SW846 8260B 11/24/20 22:28 PDK A
1,1,1-Trichloroethane ND ug/L 1.0 SWwWB846 8260B 11/24/20 22:28 PDK A
1,1,2-Trichloroethane ND ug/L 1.0 SWB846 8260B 11/24/20 22:28 PDK A
Trichloroethene ND ug/L 1.0 SW846 8260B 11/24/20 22:28 PDK A
Trichlorofluoromethane ND ug/L 1.0 SWw846 8260B 11/24/20 22:28 PDK A
1,2,3-Trichloropropane ND ug/L 2.0 Swa846 8260B 11/24/20 22:28 PDK A
Vinyl Chloride ND ug/L 1.0 SWw846 8260B 11/24/20 22:28 PDK A
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3142570 - 12/8/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

Lab ID: 3142570004 Date Collected: 11/23/2020 10:21 Matrix: Water
Sample ID:  Trip Blank Date Received: 11/23/2020 17:27

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 103 % 62-133 SW846 8260B 11/24/20 22:28 PDK A
4-Bromofluorobenzene (S) 89.4 % 79-114 SWB846 8260B 11/24/20 22:28 PDK A
Dibromofluoromethane (S) 97.6 % 78-116 SWB846 8260B 11/24/20 22:28 PDK A
Toluene-d8 (S) 91.2 % 76 - 127 SW846 8260B 11/24/20 22:28 PDK A

=TI T S

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

PARAMETER QUALIFIERS
Lab ID # Sample ID Analytical Method Analyte

3142570001 1 CWOBO089W S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.

3142570001 2 CWOBO089W SM2320B-2011 Alkalinity, Total
The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3J/L.
3142570002 1 CWMPO004W S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.

3142570002 2 CWMP004W SM2320B-2011 Alkalinity, Total
The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3J/L.
3142570003 1 CWMPO0O3W S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.

3142570003 2 CWMPOO3W SM2320B-2011 Alkalinity, Total
The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3J/L.
3142570003 3 CWMPO03W S2540C-11 Total Dissolved Solids

The sample was originally run within hold time, but required further analysis that exceeded hold time.

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3142570 - 12/8/2020 Page 15 of 18



ALS

Enuvironmental

£

301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYSIS - PREP METHOD CROSS REFERENCE TABLE

Workorder: 3142570 4th QTR 2020 CWMP & OB/PAIRED

|Lab ID Sample ID Analysis Method Prep Method Leachate Method
3142570001 CWOB089W ASTM D6919-09

3142570001 CWOB089W EPA 300.0

3142570001 CWOB089W EPA 410.4

3142570001 CWOB089W Field

3142570001 CWOB089W S2540C-11

3142570001 CWOB089W S4500HB-11

3142570001 CWOB089W SM2130B-2011

3142570001 CWOB089W SM2320B-2011

3142570001 CWOB089W SwW846 6010C SwW846 3015
3142570001 CWOB089W SW846 8260B

3142570001 CWOB089W SW846 9050A

3142570001 CWOB089W SW846 9060A

3142570001 CWOB089W SW846 9066 420.4/9066
3142570002 CWMP004W ASTM D6919-09

3142570002 CWMP004W EPA 300.0

3142570002 CWMP004W EPA 410.4

3142570002 CWMP004W Field

3142570002 CWMP004W S2540C-11

3142570002 CWMP004W S4500HB-11

3142570002 CWMP004W SM2130B-2011

3142570002 CWMP004W SM2320B-2011

3142570002 CWMP004W SW846 6010C SwW846 3015
3142570002 CWMP004W SW846 8260B

3142570002 CWMP004W SW846 9050A

3142570002 CWMP004W SW846 9060A

3142570002 CWMP004W SW846 9066 420.4/9066
3142570003 CWMPOO3W ASTM D6919-09

3142570003 CWMPOO3W EPA 300.0

3142570003 CWMPOO3W EPA 410.4

3142570003 CWMPOO3W Field

3142570003 CWMPOO3W S2540C-11

3142570003 CWMPOO3W S4500HB-11

3142570003 CWMPOO3W SM2130B-2011

3142570003 CWMPOO3W SM2320B-2011

3142570003 CWMPOO3W SW846 6010C SwW846 3015
3142570003 CWMPOO3W SW846 8260B

3142570003 CWMPOO3W SW846 9050A

3142570003 CWMPOO3W SW846 9060A

3142570003 CWMPOO3W SW846 9066 420.4/9066
3142570004 Trip Blank SW846 8260B

Canada: Burlington - Calgary - Centre of Excellence -
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

ALS Environmental Laboratory Locations Across North America

Report ID: 3142570 - 12/8/2020
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CHAIN OF CUSTODY/
REQUEST FOR ANALYSIS

g \ 1

' of

ALL SHADED AREAS MUST BE COMPLETED BY THE CLIENT | I_ 1
SAMPLER. INSTRUCTIONS ON THE BACK. 257 0 *

Goneatid by ALS

Client Name: Lancaster County Solid Waste MA "‘ﬁf’ AG | AN oG | — i PL PL PL Pl oy cownemprmnmaurr wompiered by Receiving Lab)
Address: 1299 Hamisburg Pike, P.O. Box 4424 "‘“;::‘” 40m | 500m | 40mi | — ~ | 500ml | S0¢ml | L | S00mi Cooler Tamp: €2 Therm ID: g & -
Lancaster, PA 17604 Preserafin|  HCI | H2504 | HOI — ~ | H250d4 | HND3 | Mona § None No. of Coolers: ¥y N [Initial
Contact: Mark Reider ANALYSES/METHOD REQUESTED Custody Seals Present? : [ ]
Phone#: {717} 7350193 2 {if preseat) Seals tntact?
Project Name/#: Creswell/GWMP Form 190 Wells % g Rocetved on lea?
Bill Te: Lancaster County Solid Waste MA = g’ : COCILabels CompletefAccurate? |
. 1AT [ X]Normal-Standard TAT is 10-12 business days. g g £ & Cont.in Good Cond.?
= & -
[:’Rush-Suhjcct to ALS approval and surcharges. g = 'g E zn. - Correct Containers? | |
Date Required: Approved By: u E = i 3 uw 9 Correct Sample Volumes?
L T o0 S B i -
Email? -"f mreider@LCSWMA.com '3" % é’ 8 = E Z Correct Preservation? | |
Fa?  [X]Y Nox (717) 397-9973 sl us ll & % = 213 % = 2 £ Heatspaceotaest ||
Sample Description/Location Sample s|E| © 8 ] & 5 = S |ER| =2 CourlenTracking &:
425 i will appear on the lab repart) Date Time |¥ :E Enter Number of Containgrs Per Sample of Field Resulls Below., SamplefCOC Comments
1 cwongeaw n/za/zu ozt lelew] 2 | 1 [ 2 & | HRRE
2 cwmMPgE W u/tl’/zt:- Bis @ pw| Z Z | X | X | ' 3
3 cwmPBEDIW washoliwzt lefew] 2 [0 12 | x | x | v | | l
TR Braaa z=
5
t
7
8
9 ALS Field Services: OPickup DOLabor
OComposite_Sampling CIRental_Equipment
10 O0ther:
Project Comments: LOGGED BY{signature): i 0 EISlarudard Special Processing | State Samples
[REVIEWED BY [signature): B 4 s E [ ]eLpeike USAGE [_]| Collected In
Relinquished B ICampany Name Date | Time Received By | Company Name Date | Time | © % DUSACE Nawy I:I I:I NY
e - =]
Aee  ufinfeo | 17272 7S BT L] (g
& ¢ 4 : Reportable to PADEP? | Sample Disposal | X] PA
| [ YESD Lab III I:l NC
7 8 PWSID # special [ ]|[]
q 10 EDDS: Fomat Type-
* G=Grab, C=Composite ““Malrix - Al=Alr, DW=Drinking Waler, GW=Groundwaier, OI=08; OL=0irer Liquid, SL=Sluvdge; S0=50l; WP=Wipe; WWeWastewaler

ALS ENVIRONMENTAL SHIPPING ADDRESS: 34 DOGWOOD LANE, MIDDLETOWN, PA 17057

A
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301 Fulling Mill Road
Middletown, PA 17057

ALS F: {717) 944-1430

. (717) 944-5541 Condition of Sample Receipt Form

Clignt: Wark Order #: Initials: Date:

S s 314357 _Com /Y Nen

1. Were airbills / tracking numbers present and recorded? ... i s s st e (MGNES YES NO
Tracking number:
2. Are Custody Seals on shipping containers FETEELERZ. oo s e oo ee s eee et oot ee s et oot eeese e eeees oo eee e NI E-  YES MO
3. Are Custody Seals on s;ample cnntainérs IRRICT R s s i e i s i i YES NO
4. Is there a COC (e hain-OF-CLStONY DIBSE L. ... ciiiimissvncigs soadninasn sisusd wesdanssn s iadai Seiiseses s fmdinns s SH AR e i S¥u e s il NO
5. Are the COC and bottle labels complete, [2gible and in agrEBmEIET e sesrs s in s sres s ness s sera s rss s ras pssas s rss s sans resass eass s srase MO
5a. Boes the COC Comtain Samp e Il s .. eeisceccmes cemssccnss cne s ciasinsins sameess sesssnmmss Labams | oasimsen s Femmns faessssmn s AmAean semaLbmmes assmsbmmesnssnn @ MO
Sb. Does the COC contain date and time of sample collection for all SAMPIEET. . e s s e s s NO
5¢. Does the COC contain sample collectors Mame?. ..o icesiiiees s ersssmsrmesnons NO
5d. Does the COC note _the type(s) of preservation for all bottlﬁs?. Y WO
Se. Does the COC note the number of bottles subrmitted for each SamIET e et bresns s besens s rmes e b g semd e NO
5F. Does the COC note the type of sample, ComDosite OF GFa BT oot e e e e eem e em eeen e MO
5g. Does the COC note the Mmatrid Of The SamiDIels) T . corrirrorn rressesras resse s eeareses remes rosessane s rodons ceda bbbt besass s bassssseatbnsmsstasssscaars | 1 M
5. Are all agueous samples requiring preservation preserved COrrECtlY? L. e N/ A E N
7. Were all samples placed in the proper containers for the requested analyses, arith SUMfiCient vOIUMET ..o vernn s eereeneas MO
8. Are all samples within holding times for the requested ana]yjes?......:.............ﬁﬁ:m:... R, .54 ol S ' -5 @
4. Were all sample containers received intact and hea.l:lspav:e free when required? (not broken, leaking, frozemn, etc)............... @S WO
10. Did we receive trip blanks { applies only for methods EPA 504, EPA 524.2 and 163 1E (LL Hg) .o i YES 1
11. Were the samples reCBived O F0BT. . ..o e e ias s iasis e s e et ia e oo hmeissimsss oo cemassmasassssssas @_ WO
T2, Were sample temperatures MIEasUrE At L0000 ittt ettt ettt e e e s e s e mme s e s en ettt as sem e e m s s sttt e s na e e tan @' NO
13, Are the samples DW matrix ? If YES, fill out Reportable Drinking Water questions below YES @
13a. Are the samples required for SDWA COMPIaNCE MBI OrTIMG T o it cmsss s ot bmaes s omsbs st bmnasd bomssssmsssenad s amass sbams bbn YES NO
130, Did the Cliemt ROV It e A S P S D it iriiiiet ceesesrins oreses arasssens i hbasas s hassbbmes kbbesns mans banes kauss mmassbons babasss amebnsan s YES NO
13¢c. Are all aguecus unpreserved SDWA samples pH 5-97. e recae e reenterne e carenemareranean YES MO
13d. Did the client provide the SOWA sample location 10 D esCriPTIoNT . s rrsrirser e srresrrsses reas s sans resess oasrenen YES NO
13e. Did the client pravide the SDWA sample type (D, E_, I Y U YES MO
Coaler #:
=
Temperature (°C): fj ¢
Thermometer |D: :}“'S
Radiological (pCik:
COMMENTS (Required for all NO responses above and any sample non-conformance):
Final determination of correct presorvation for analysis such as volatiles, microbiology, and oil and grease
is made in the analytical department at the time of or following the analysis Rew 17202020

Tuesday, December 08, 2020 11:34:00 PM
Page 18 of 18
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

December 1, 2020

Mr. Daniel Brown

Lancaster County Solid Waste Authority
1299 Hbg Pike, P.O. Box 4425
Lancaster, PA 17604

Certificate of Analysis

Project Name: CRESWELL Workorder: 3136466
Purchase Order:  P0O1000127 Workorder ID:  4th QTR 2020 CWMP-FORM 19Q

Dear Mr. Brown:

Enclosed are the analytical results for samples received by the laboratory on Friday, October 23, 2020.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory
Accreditation Program (NELAP) accredited laboratory and as such, certifies that all applicable test results meet the
requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Ms. Susan J Scherer (Project
Coordinator) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any
applicable state requirements. The test results meet requirements of the current NELAP standards or state
requirements, where applicable. For a specific list of accredited analytes, refer to the certifications section of the
ALS website at www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Downloads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Environmental.
ALS Spring City: 10 Riverside Drive, Spring City, PA 19475 610-948-4903

CC: Ms. Ashley Gichuki , Ms. Jordan Gallagher , Mr. Jeff Musser ;

This page is included as part of the Analytical Report and Ms. Susan J Scherer
must be retained as a permanent record thereof. Project Coordinator

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3136466 - 12/1/2020 Page 1 of 20



ALS

Enuvironmental

301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

SAMPLE SUMMARY

Lab ID Sample ID Matrix Date Collected Date Received Collected By

3136466001 CWMPOO5W Ground Water 10/23/2020 13:06  10/23/2020 16:52 Mr. Brian G Shade
3136466002 CWMPO12W Ground Water 10/23/2020 12:55  10/23/2020 16:52 Mr. Brian G Shade
3136466003 CWMPO16W Ground Water 10/23/2020 14:55  10/23/2020 16:52 Mr. Brian G Shade
3136466004 CWMPO018S Ground Water 10/23/2020 14:11 10/23/2020 16:52 Mr. Brian G Shade
3136466005 CWMPO017S Ground Water 10/23/2020 14:21  10/23/2020 16:52 Mr. Brian G Shade
3136466006 CWMPO08W Ground Water 10/23/2020 15:34  10/23/2020 16:52 Mr. Brian G Shade

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Fort McMurray - Fort St. John -
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay

Salt Lake City + Spring City - York Mexico: Monterrey

Calgary - Centre of Excellence - Edmonton - Grande Prairie -

Report ID: 3136466 - 12/1/2020 Page 2 of 20
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

SAMPLE SUMMARY

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

Notes
-- Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 -
Field Services Sampling Plan).

All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

The Chain of Custody document is included as part of this report.

All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra.

Concentrations reported are estimated values.

-- Parameters identified as "analyze immediately" require analysis within 15 minutes of collection. Any "analyze immediately" parameters
not listed under the header "Field Parameters" are preformed in the laboratory and are therefore analyzed out of hold time.

-- Method references listed on this report beginning with the prefix “S” followed by a method number (such as S2310B-97)
refer to methods from “Standard Methods for the Examination of Water and Wastewater”.

-- For microbiological analyses, the "Prepared" value is the date/time into the incubator and

the "Analyzed" value is the date/time out the incubator.

An Analysis-Prep Method Cross Reference Table is included after Analytical Results & Qualifiers section in this report.

Standard Acronyms/Flags

J Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte
U Indicates that the analyte was Not Detected (ND)
N Indicates presumptive evidence of the presence of a compound

MDL Method Detection Limit
PQL Practical Quantitation Limit
RDL Reporting Detection Limit
ND Not Detected - indicates that the analyte was Not Detected at the RDL
Cntr Analysis was performed using this container
RegLmt  Regulatory Limit
LCS Laboratory Control Sample
MS Matrix Spike
MSD Matrix Spike Duplicate
DUP Sample Duplicate
%Rec Percent Recovery
RPD Relative Percent Difference
LOD DoD Limit of Detection
LOQ DoD Limit of Quantitation
DL DoD Detection Limit
| Indicates reported value is greater than or equal to the Method Detection Limit (MDL) but less than the Report Detection Limit (RDL)

(S) Surrogate Compound
NC Not Calculated
* Result outside of QC limits

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3136466 - 12/1/2020 Page 3 of 20



ALS

Enuvironmental

£

301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136466001 Date Collected: 10/23/2020 13:06 Matrix: Ground Water
Sample ID: CWMPO0O5W Date Received: 10/23/2020 16:52

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SW846 8260B 10/26/20 13:39 DPC G
1,2-Dibromoethane ND ug/L 1.0 SW846 8260B 10/26/20 13:39 DPC G
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 10/26/20 13:39 DPC G
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 10/26/20 13:39 DPC G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 10/26/20 13:39 DPC G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/26/20 13:39 DPC G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/26/20 13:39 DPC G
Ethylbenzene ND ug/L 1.0 SW846 8260B 10/26/20 13:39 DPC G
Methylene Chloride ND ug/L 1.0 Sw846 8260B 10/26/20 13:39 DPC G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 10/26/20 13:39 DPC G
Toluene ND ug/L 1.0 SWw846 8260B 10/26/20 13:39 DPC G
Total Xylenes ND ug/L 3.0 SW846 8260B 10/26/20 13:39 DPC G
1,1,1-Trichloroethane ND ug/L 1.0 SW846 8260B 10/26/20 13:39 DPC G
Trichloroethene ND ug/L 1.0 SW846 8260B 10/26/20 13:39 DPC G
Vinyl Chloride ND ug/L 1.0 SW846 8260B 10/26/20 13:39 DPC G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 93.2 % 62 - 133 SW846 8260B 10/26/20 13:39 DPC G
4-Bromofluorobenzene (S) 106 % 79 - 114 SW846 8260B 10/26/20 13:39 DPC G
Dibromofluoromethane (S) 87.3 % 78 -116 SW846 8260B 10/26/20 13:39 DPC G
Toluene-d8 (S) 91.2 % 76 - 127 SW846 8260B 10/26/20 13:39 DPC G
WET CHEMISTRY

Alkalinity, Bicarbonate 16 mg/L 5 SM2320B-2011 10/24/20 21:123 R2B B
Alkalinity, Total 16 2 mg/L 5 SM2320B-2011 10/24/20 21:23 R2B |
Ammonia-N ND mg/L 0.100 ASTM D6919-09 11/2/2021:28 JIXL A
%ggq)ical Oxygen Demand ND mg/L 15 EPA 410.4 11/2/20 20:45 JAM A
Chloride 64.7 mg/L 2.0 EPA 300.0 10/24/20 10:52 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 10/24/20 10:52 MBW B
Nitrate-N 8.3 mg/L 0.20 EPA 300.0 10/24/20 10:52 MBW B
pH 6.07 1 pH_Units S4500HB-11 10/24/20 21:23 R2B B
Phenolics ND mg/L 0.005 SW846 9066 10/26/20 13:41 C_D 10/28/2007:17 C_ D F
Specific Conductance 316 umhos/cm 1 SWwB846 9050A 10/24/2021:23 R2B B
Sulfate 4.3 mg/L 2.0 EPA 300.0 10/24/20 10:52 MBW B
Total Dissolved Solids 210 mg/L 5 S2540C-11 10/27/20 11:35 KXH B
Total Organic Carbon (TOC) 0.66 mg/L 0.50 SW846 9060A 10/27/20 20:36 PAG D
Turbidity 0.84 NTU 0.10 SM2130B-2011 10/24/20 05:25 R2B B

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3136466 - 12/1/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey

Page 4 of 20
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136466001 Date Collected: 10/23/2020 13:06 Matrix: Ground Water
Sample ID: CWMPO0O5W Date Received: 10/23/2020 16:52

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
METALS

Calcium, Total 15.2 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:05 SRT J1
Iron, Total 0.098 mg/L 0.067 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:05 SRT J1
Magnesium, Total 8.0 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:05 SRT J1
Manganese, Total 0.064 mg/L 0.0056 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:05 SRT J1
Potassium, Total 2.2 mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:05 SRT J1
Sodium, Total 34.6 mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:05 SRT J1
FIELD PARAMETERS

Depth to Water Level 43.61 Feet Field 10/23/20 13:11 BGS C
:\E/llg\( Top MW Casing above  513.43 Feet Field 10/23/2013:11 BGS C
Flow Rate 4.38 gal/min Field 10/23/20 13:11 BGS C
Ground Water Elevation 469.82 ft/MSL Field 10/23/20 13:11 BGS C
pH, Field (SM4500B) 5.03 pH_Units Field 10/23/20 13:11 BGS C
Sample Depth 130.00 Feet Field 10/23/20 13:11 BGS C
Specific Conductance, Field 343 umhos/cm 1 Field 10/23/20 13:11 BGS C
Temperature 13.12 Deg. C Field 10/23/20 13:11 BGS C
Total Well Depth 138.92 Feet Field 10/23/20 13:11 BGS C
Volume in Water Column 140.11 Gallons Field 10/23/20 13:11 BGS C
Water Level After Purge 44.32 Feet Field 10/23/20 13:11 BGS C
Well Volumes Purged 2.03 Vol Field 10/23/20 13:11 BGS C

ean . Sdrans

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America
London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie -

Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3136466 - 12/1/2020 Page 5 of 20
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136466002 Date Collected: 10/23/2020 12:55 Matrix: Ground Water
Sample ID: CWMPO12W Date Received: 10/23/2020 16:52

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SWw846 8260B 10/27/20 01:35 VLM G
1,2-Dibromoethane ND ug/L 1.0 SW846 8260B 10/27/20 01:35 VLM G
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 10/27/20 01:35 VLM G
1,2-Dichloroethane ND ug/L 1.0 SWB846 8260B 10/27/20 01:35 VLM G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 10/27/20 01:35 VLM G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/27/20 01:35 VLM G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/27/20 01:35 VLM G
Ethylbenzene ND ug/L 1.0 SW846 8260B 10/27/20 01:35 VLM G
Methylene Chloride ND ug/L 1.0 Sw846 8260B 10/27/20 01:35 VLM G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 10/27/20 01:35 VLM G
Toluene ND ug/L 1.0 SWw846 8260B 10/27/20 01:35 VLM G
Total Xylenes ND ug/L 3.0 SW846 8260B 10/27/20 01:35 VLM G
1,1,1-Trichloroethane ND ug/L 1.0 SWB846 8260B 10/27/20 01:35 VLM G
Trichloroethene ND ug/L 1.0 SWwW846 8260B 10/27/20 01:35 VLM G
Vinyl Chloride ND ug/L 1.0 SW846 8260B 10/27/20 01:35 VLM G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 103 % 62 -133 SW846 8260B 10/27/20 01:35 VLM G
4-Bromofluorobenzene (S) 86.9 % 79 - 114 SW846 8260B 10/27/20 01:35 VLM G
Dibromofluoromethane (S) 101 % 78 -116 SW846 8260B 10/27/20 01:35 VLM G
Toluene-d8 (S) 82.4 % 76 - 127 SW846 8260B 10/27/20 01:35 VLM G
WET CHEMISTRY

Alkalinity, Bicarbonate 67 mg/L 5 SM2320B-2011 10/24/20 21:123 R2B B
Alkalinity, Total 67 2 mg/L 5 SM2320B-2011 10/24/20 21:23 R2B |
Ammonia-N ND mg/L 0.100 ASTM D6919-09 11/2/20 21:41  JIXL A
%grg)ical Oxygen Demand ND mg/L 15 EPA 410.4 11/2/20 20:45 JAM A
Chloride 34.4 mg/L 2.0 EPA 300.0 10/24/20 11:12 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 10/24/20 11:12 MBW B
Nitrate-N 8.8 mg/L 0.20 EPA 300.0 10/24/20 11:12 MBW B
pH 6.47 1 pH_Units S4500HB-11 10/24/20 21:23 R2B B
Phenolics ND mg/L 0.005 SW846 9066 10/26/20 13:41 C_D 10/28/2007:17 C_ D F
Specific Conductance 298 umhos/cm 1 SWwB846 9050A 10/24/2021:23 R2B B
Sulfate 4.1 mg/L 2.0 EPA 300.0 10/24/20 11:12 MBW B
Total Dissolved Solids 190 mg/L 5 S2540C-11 10/27/20 11:35 KXH B
Total Organic Carbon (TOC) 11 mg/L 0.50 SW846 9060A 10/27/20 20:36 PAG D
Turbidity 259 NTU 1.00 SM2130B-2011 10/24/20 05:25 R2B B

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3136466 - 12/1/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey

Page 6 of 20
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136466002 Date Collected: 10/23/2020 12:55 Matrix: Ground Water
Sample ID: CWMPO12W Date Received: 10/23/2020 16:52

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
METALS

Calcium, Total 32.2 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:09 SRT J1
Iron, Total 13.9 mg/L 0.067 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:09 SRT J1
Magnesium, Total 9.1 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:09 SRT J1
Manganese, Total 0.16 mg/L 0.0056 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:09 SRT J1
Potassium, Total 1.2 mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:09 SRT J1
Sodium, Total 15.2 mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:09 SRT J1
FIELD PARAMETERS

Depth to Water Level 61.21 Feet Field 10/23/20 12:25 BGS C
pH, Field (SM4500B) 6.39 pH_Units Field 10/23/20 12:25 BGS C
Specific Conductance, Field 306 umhos/cm 1 Field 10/23/20 12:25 BGS C
Temperature 14.12 Deg. C Field 10/23/20 12:25 BGS C

gt Sdran,

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3136466 - 12/1/2020 Page 7 of 20
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136466003 Date Collected: 10/23/2020 14:55 Matrix: Ground Water
Sample ID: CWMPO16W Date Received: 10/23/2020 16:52

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SWw846 8260B 10/27/20 01:59 VLM G
1,2-Dibromoethane ND ug/L 1.0 SW846 8260B 10/27/20 01:59 VLM G
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 10/27/20 01:59 VLM G
1,2-Dichloroethane ND ug/L 1.0 SWB846 8260B 10/27/20 01:59 VLM G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 10/27/20 01:59 VLM G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/27/20 01:59 VLM G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/27/20 01:59 VLM G
Ethylbenzene ND ug/L 1.0 SW846 8260B 10/27/20 01:59 VLM G
Methylene Chloride ND ug/L 1.0 Sw846 8260B 10/27/20 01:59 VLM G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 10/27/20 01:59 VLM G
Toluene ND ug/L 1.0 SWw846 8260B 10/27/20 01:59 VLM G
Total Xylenes ND ug/L 3.0 SW846 8260B 10/27/20 01:59 VLM G
1,1,1-Trichloroethane ND ug/L 1.0 SWB846 8260B 10/27/20 01:59 VLM G
Trichloroethene ND ug/L 1.0 SWwW846 8260B 10/27/20 01:59 VLM G
Vinyl Chloride ND ug/L 1.0 SW846 8260B 10/27/20 01:59 VLM G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 105 % 62 -133 SW846 8260B 10/27/20 01:59 VLM G
4-Bromofluorobenzene (S) 88.5 % 79 - 114 SW846 8260B 10/27/20 01:59 VLM G
Dibromofluoromethane (S) 103 % 78 -116 SW846 8260B 10/27/20 01:59 VLM G
Toluene-d8 (S) 83.5 % 76 - 127 SW846 8260B 10/27/20 01:59 VLM G
WET CHEMISTRY

Alkalinity, Bicarbonate 10 mg/L 5 SM2320B-2011 10/24/20 21:123 R2B B
Alkalinity, Total 10 2 mg/L 5 SM2320B-2011 10/24/20 21:23 R2B |
Ammonia-N ND mg/L 0.100 ASTM D6919-09 11/2/20 21:55 JIXL A
Chemical Oxygen Demand ND mg/L 15 EPA410.4 11/2/20 20:45 JAM A
(COD)

Chloride 2.7 mg/L 2.0 EPA 300.0 10/24/20 11:31 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 10/24/20 11:31 MBW B
Nitrate-N 0.92 mg/L 0.20 EPA 300.0 10/24/20 11:31 MBW B
pH 6.33 1 pH_Units S4500HB-11 10/24/20 21:23 R2B B
Phenolics ND mg/L 0.005 SW846 9066 10/26/20 13:41 C_D 10/28/2007:17 C_ D F
Specific Conductance 58 umhos/cm 1 SWwB846 9050A 10/24/2021:23 R2B B
Sulfate 8.6 mg/L 2.0 EPA 300.0 10/24/20 11:31 MBW B
Total Dissolved Solids 64 mg/L 5 S2540C-11 10/27/20 11:35 KXH B
Total Organic Carbon (TOC) ND mg/L 0.50 SW846 9060A 10/27/20 20:36 PAG D
Turbidity 3.70 NTU 0.10 SM2130B-2011 10/24/20 05:25 R2B B

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3136466 - 12/1/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136466003 Date Collected: 10/23/2020 14:55 Matrix: Ground Water
Sample ID: CWMPO16W Date Received: 10/23/2020 16:52

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
METALS

Calcium, Total 5.3 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:12 SRT J1
Iron, Total 0.38 mg/L 0.067 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:12 SRT J1
Magnesium, Total 1.3 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:12 SRT J1
Manganese, Total 0.0057 mg/L 0.0056 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:12 SRT J1
Potassium, Total ND mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:12 SRT J1
Sodium, Total 4.3 mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:12 SRT J1
FIELD PARAMETERS

Depth to Water Level 11.93 Feet Field 10/23/20 14:50 BGS C
:\E/llg\( Top MW Casing above  311.97 Feet Field 10/23/20 14:50 BGS C
Flow Rate 2.46 gal/min Field 10/23/20 14:50 BGS C
Ground Water Elevation 300.04 ft/MSL Field 10/23/20 14:50 BGS C
pH, Field (SM4500B) 5.22 pH_Units Field 10/23/20 14:50 BGS C
Sample Depth 71.00 Feet Field 10/23/20 14:50 BGS C
Specific Conductance, Field 61 umhos/cm 1 Field 10/23/20 14:50 BGS C
Temperature 12.51 Deg. C Field 10/23/20 14:50 BGS C
Total Well Depth 73.52 Feet Field 10/23/20 14:50 BGS C
Volume in Water Column 90.54 Gallons Field 10/23/20 14:50 BGS C
Water Level After Purge 20.21 Feet Field 10/23/20 14:50 BGS C
Well Volumes Purged 1.90 Vol Field 10/23/20 14:50 BGS C

ean . Sdrans

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie -

Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey

Report ID: 3136466 - 12/1/2020 Page 9 of 20
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136466004 Date Collected: 10/23/2020 14:11 Matrix: Ground Water
Sample ID: CWMP018S Date Received: 10/23/2020 16:52

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SW846 8260B 10/27/20 02:22 VLM G
1,2-Dibromoethane ND ug/L 1.0 SW846 8260B 10/27/20 02:22 VLM G
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 10/27/20 02:22 VLM G
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 10/27/20 02:22 VLM G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 10/27/20 02:22 VLM G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/27/20 02:22 VLM G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/27/20 02:22 VLM G
Ethylbenzene ND ug/L 1.0 SW846 8260B 10/27/20 02:22 VLM G
Methylene Chloride ND ug/L 1.0 Sw846 8260B 10/27/20 02:22 VLM G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 10/27/20 02:22 VLM G
Toluene ND ug/L 1.0 SWw846 8260B 10/27/20 02:22 VLM G
Total Xylenes ND ug/L 3.0 SW846 8260B 10/27/20 02:22 VLM G
1,1,1-Trichloroethane ND ug/L 1.0 SW846 8260B 10/27/20 02:22 VLM G
Trichloroethene ND ug/L 1.0 SW846 8260B 10/27/20 02:22 VLM G
Vinyl Chloride ND ug/L 1.0 SW846 8260B 10/27/20 02:22 VLM G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 104 % 62 - 133 SW846 8260B 10/27/20 02:22 VLM G
4-Bromofluorobenzene (S) 87.5 % 79 - 114 SW846 8260B 10/27/20 02:22 VLM G
Dibromofluoromethane (S) 96.2 % 78 -116 SW846 8260B 10/27/20 02:22 VLM G
Toluene-d8 (S) 84.8 % 76 - 127 SW846 8260B 10/27/20 02:22 VLM G
WET CHEMISTRY

Alkalinity, Bicarbonate 541 mg/L 50 SM2320B-2011 10/27/20 16:54 R2B B
Alkalinity, Total 564 2 mg/L 50 SM2320B-2011 10/27/20 16:54 R2B |
Ammonia-N ND mg/L 0.100 ASTM D6919-09 11/2/2022:09 JIXL A
%gg)ical Oxygen Demand 19 mg/L 15 EPA 410.4 11/2/20 20:45 JAM A
Chloride 609 mg/L 10.0 EPA 300.0 10/28/20 04:19 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 10/24/20 13:47 MBW B
Nitrate-N 195 mg/L 0.20 EPA 300.0 10/24/20 13:47 MBW B
pH 8.57 1 pH_Units S4500HB-11 10/24/20 21:23 R2B B
Phenolics ND mg/L 0.005 SW846 9066 10/26/20 13:41 C_D 10/28/2007:17 C_ D F
Specific Conductance 2760 umhos/cm 1 SWwB846 9050A 10/24/2021:23 R2B B
Sulfate 42.7 mg/L 2.0 EPA 300.0 10/24/20 13:47 MBW B
Total Dissolved Solids 1640 mg/L 5 S2540C-11 10/27/20 11:35 KXH B
Total Organic Carbon (TOC) 8.6 mg/L 0.50 SW846 9060A 10/27/20 20:36 PAG D
Turbidity 0.34 NTU 0.10 SM2130B-2011 10/24/20 05:25 R2B B

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3136466 - 12/1/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136466004 Date Collected: 10/23/2020 14:11 Matrix: Ground Water
Sample ID: CWMP018S Date Received: 10/23/2020 16:52

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
METALS

Calcium, Total 88.5 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:21 SRT J1
Iron, Total 0.076 mg/L 0.067 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:21 SRT J1
Magnesium, Total 110 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:21 SRT J1
Manganese, Total 0.0070 mg/L 0.0056 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:21 SRT J1
Potassium, Total 24.5 mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:21 SRT J1
Sodium, Total 386 mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:21 SRT J1
FIELD PARAMETERS

Dissolved Oxygen 9.26 mg/L 0.01 Field 10/23/20 14:11 BGS C
pH, Field (SM4500B) 8.30 pH_Units Field 10/23/20 14:11 BGS C
Specific Conductance, Field 2971 umhos/cm 1 Field 10/23/20 14:11 BGS C
Temperature 15.45 Deg. C Field 10/23/20 14:11 BGS C

gt Sdran,

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3136466 - 12/1/2020 Page 11 of 20
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136466005 Date Collected: 10/23/2020 14:21 Matrix: Ground Water
Sample ID: CWMPO017S Date Received: 10/23/2020 16:52

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SW846 8260B 10/27/20 02:46 VLM G
1,2-Dibromoethane ND ug/L 1.0 SW846 8260B 10/27/20 02:46 VLM G
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 10/27/20 02:46 VLM G
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 10/27/20 02:46 VLM G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 10/27/20 02:46 VLM G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/27/20 02:46 VLM G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/27/20 02:46 VLM G
Ethylbenzene ND ug/L 1.0 SW846 8260B 10/27/20 02:46 VLM G
Methylene Chloride ND ug/L 1.0 Sw846 8260B 10/27/20 02:46 VLM G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 10/27/20 02:46 VLM G
Toluene ND ug/L 1.0 SWw846 8260B 10/27/20 02:46 VLM G
Total Xylenes ND ug/L 3.0 SW846 8260B 10/27/20 02:46 VLM G
1,1,1-Trichloroethane ND ug/L 1.0 SW846 8260B 10/27/20 02:46 VLM G
Trichloroethene ND ug/L 1.0 SW846 8260B 10/27/20 02:46 VLM G
Vinyl Chloride ND ug/L 1.0 SW846 8260B 10/27/20 02:46 VLM G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 101 % 62 - 133 SW846 8260B 10/27/20 02:46 VLM G
4-Bromofluorobenzene (S) 88.3 % 79 - 114 SW846 8260B 10/27/20 02:46 VLM G
Dibromofluoromethane (S) 94.7 % 78 -116 SW846 8260B 10/27/20 02:46 VLM G
Toluene-d8 (S) 85.2 % 76 - 127 SW846 8260B 10/27/20 02:46 VLM G
WET CHEMISTRY

Alkalinity, Bicarbonate 634 mg/L 50 SM2320B-2011 10/27/20 16:54 R2B B
Alkalinity, Total 634 2 mg/L 50 SM2320B-2011 10/27/20 16:54 R2B |
Ammonia-N ND mg/L 0.100 ASTM D6919-09 11/2/20 22:22  JIXL A
%grg)ical Oxygen Demand 20 mg/L 15 EPA 410.4 11/2/20 20:45 JAM A
Chloride 805 mg/L 25.0 EPA 300.0 10/28/20 04:34 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 10/24/20 14:06 MBW B
Nitrate-N 24.0 3 mg/L 25 EPA 300.0 10/28/20 04:34 MBW B
pH 8.38 1 pH_Units S4500HB-11 10/24/20 21:23 R2B B
Phenolics ND mg/L 0.005 SW846 9066 10/26/20 13:41 C_D 10/28/2007:17 C_ D F
Specific Conductance 3720 umhos/cm 1 SWwB846 9050A 10/24/2021:23 R2B B
Sulfate 63.5 mg/L 2.0 EPA 300.0 10/24/20 14:06 MBW B
Total Dissolved Solids 2290 mg/L 5 S2540C-11 10/27/20 11:35 KXH B
Total Organic Carbon (TOC) 5.9 mg/L 0.50 SW846 9060A 10/27/20 20:36 PAG D
Turbidity 1.30 NTU 0.10 SM2130B-2011 10/24/20 05:25 R2B B

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3136466 - 12/1/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136466005 Date Collected: 10/23/2020 14:21 Matrix: Ground Water
Sample ID: CWMPO017S Date Received: 10/23/2020 16:52

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
METALS

Calcium, Total 99.8 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:25 SRT J1
Iron, Total 0.49 mg/L 0.067 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:25 SRT J1
Magnesium, Total 151 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:25 SRT J1
Manganese, Total 0.14 mg/L 0.0056 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:25 SRT J1
Potassium, Total 27.0 mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:25 SRT J1
Sodium, Total 536 mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 12:25 SRT J1
FIELD PARAMETERS

Dissolved Oxygen 7.53 mg/L 0.01 Field 10/23/20 14:21 BGS C
pH, Field (SM4500B) 7.87 pH_Units Field 10/23/20 14:21 BGS C
Specific Conductance, Field 3939 umhos/cm 1 Field 10/23/20 14:21 BGS C
Temperature 19.93 Deg. C Field 10/23/20 14:21 BGS C

gt Sdran,

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3136466 - 12/1/2020 Page 13 of 20
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136466006 Date Collected: 10/23/2020 15:34 Matrix: Ground Water
Sample ID: CWMPO0O08W Date Received: 10/23/2020 16:52

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene 15 ug/L 1.0 SW846 8260B 10/27/20 03:09 VLM G
1,2-Dibromoethane ND ug/L 1.0 SW846 8260B 10/27/20 03:09 VLM G
1,1-Dichloroethane 3.2 ug/L 1.0 SW846 8260B 10/27/20 03:09 VLM G
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 10/27/20 03:09 VLM G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 10/27/20 03:09 VLM G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/27/20 03:09 VLM G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/27/20 03:09 VLM G
Ethylbenzene ND ug/L 1.0 SW846 8260B 10/27/20 03:09 VLM G
Methylene Chloride ND ug/L 1.0 Sw846 8260B 10/27/20 03:09 VLM G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 10/27/20 03:09 VLM G
Toluene ND ug/L 1.0 SWw846 8260B 10/27/20 03:09 VLM G
Total Xylenes ND ug/L 3.0 SW846 8260B 10/27/20 03:09 VLM G
1,1,1-Trichloroethane ND ug/L 1.0 SWw846 8260B 10/27/20 03:09 VLM G
Trichloroethene ND ug/L 1.0 SW846 8260B 10/27/20 03:09 VLM G
Vinyl Chloride ND ug/L 1.0 SW846 8260B 10/27/20 03:09 VLM G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 108 % 62 - 133 SW846 8260B 10/27/20 03:09 VLM G
4-Bromofluorobenzene (S) 88 % 79 - 114 SW846 8260B 10/27/20 03:09 VLM G
Dibromofluoromethane (S) 104 % 78 -116 SW846 8260B 10/27/20 03:09 VLM G
Toluene-d8 (S) 86.5 % 76 - 127 SW846 8260B 10/27/20 03:09 VLM G
WET CHEMISTRY

Alkalinity, Bicarbonate 446 mg/L 50 SM2320B-2011 10/27/20 16:54 R2B B
Alkalinity, Total 446 3 mg/L 50 SM2320B-2011 10/27/20 16:54 R2B |
Ammonia-N 8.04 mg/L 0.100 ASTM D6919-09 11/2/2022:36  IXL A
%grg)ical Oxygen Demand 46 1 mg/L 15 EPA 410.4 11/2/20 20:45 JAM A
Chloride 63.1 mg/L 2.0 EPA 300.0 10/24/20 14:25 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 10/24/20 14:25 MBW B
Nitrate-N ND mg/L 0.20 EPA 300.0 10/24/20 14:25 MBW B
pH 6.57 2 pH_Units S4500HB-11 10/24/20 21:23 R2B B
Phenolics ND mg/L 0.005 SW846 9066 10/26/20 13:41 C_D 10/28/2007:17 C_ D F
Specific Conductance 968 umhos/cm 1 SWwB846 9050A 10/24/2021:23 R2B B
Sulfate 4.9 mg/L 2.0 EPA 300.0 10/24/20 14:25 MBW B
Total Dissolved Solids 484 mg/L 5 S2540C-11 10/30/20 10:06 KXH B
Total Organic Carbon (TOC) 25 mg/L 0.50 SW846 9060A 10/28/20 01:45 PAG D
Turbidity 191 NTU 0.10 SM2130B-2011 10/24/20 05:25 R2B B

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3136466 - 12/1/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136466006 Date Collected: 10/23/2020 15:34 Matrix: Ground Water
Sample ID: CWMPO0O08W Date Received: 10/23/2020 16:52

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
METALS

Calcium, Total 74.3 mg/L 0.11 SW846 6010C  10/30/20 13:40 AHI 11/2/20 11:18 SRT J1
Iron, Total 27.4 mg/L 0.067 SW846 6010C  10/30/20 13:40 AHI 11/2/20 11:18 SRT J1
Magnesium, Total 34.1 mg/L 0.11 SW846 6010C  10/30/20 13:40 AHI 11/2/20 11:18 SRT J1
Manganese, Total 15.9 mg/L 0.0056 SW846 6010C  10/30/20 13:40 AHI 11/2/20 11:18 SRT J1
Potassium, Total 9.4 mg/L 0.56 SW846 6010C  10/30/20 13:40 AHI 11/2/20 11:18 SRT J1
Sodium, Total 55.1 mg/L 0.56 SW846 6010C  10/30/20 13:40 AHI 11/2/20 11:18 SRT J1
FIELD PARAMETERS

Depth to Water Level 3.92 Feet Field 10/23/20 15:34 BGS C
:\E/llg\( Top MW Casing above  422.30 Feet Field 10/23/20 15:34 BGS C
Flow Rate 0.87 gal/min Field 10/23/20 15:34 BGS C
Ground Water Elevation 418.38 ft/MSL Field 10/23/20 15:34 BGS C
pH, Field (SM4500B) 6.20 pH_Units Field 10/23/20 15:34 BGS C
Sample Depth 19.00 Feet Field 10/23/20 15:34 BGS C
Specific Conductance, Field 1084 umhos/cm 1 Field 10/23/20 15:34 BGS C
Temperature 16.01 Deg. C Field 10/23/20 15:34 BGS C
Total Well Depth 22.80 Feet Field 10/23/20 15:34 BGS C
Volume in Water Column 3.02 Gallons Field 10/23/20 15:34 BGS C
Water Level After Purge 11.81 Feet Field 10/23/20 15:34 BGS C
Well Volumes Purged 5.79 Vol Field 10/23/20 15:34 BGS C

ean . Sdrans

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay

Salt Lake City + Spring City - York Mexico: Monterrey
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

PARAMETER QUALIFIERS
Lab ID # Sample ID Analytical Method Analyte

3136466001 1 CWMPOO5W S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.

3136466001 2 CWMPO0O5W SM2320B-2011 Alkalinity, Total
The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3J/L.
3136466002 1 CWMPO12W S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.

3136466002 2 CWMP012W SM2320B-2011 Alkalinity, Total
The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3J/L.
3136466003 1 CWMPO16W S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.

3136466003 2 CWMPO16W SM2320B-2011 Alkalinity, Total
The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3J/L.
3136466004 1 CWMPO018S S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.

3136466004 2 CWMP018S SM2320B-2011 Alkalinity, Total
The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3J/L.
3136466005 1 CWMPO017S S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.

3136466005 2 CWMPO017S SM2320B-2011 Alkalinity, Total

The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3J/L.

3136466005 3 CWMPO017S EPA 300.0 Nitrate-N

The sample was originally run within hold time, but required further analysis that exceeded hold time.

3136466006 1 CWMP008W EPA 410.4 Chemical Oxygen Demand (COD)

The QC sample type MSLO for method EPA 410.4 was outside the control limits for the analyte Chemical Oxygen Demand (COD). The %
Recovery was reported as 112 and the control limits were 90 to 110.

3136466006 2 CWMPO0O08W S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately"” require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.

3136466006 3 CWMPO0O8W SM2320B-2011 Alkalinity, Total
The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3J/L.

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3136466 - 12/1/2020 Page 16 of 20
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYSIS - PREP METHOD CROSS REFERENCE TABLE

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

|Lab ID Sample ID Analysis Method Prep Method Leachate Method
3136466001 CWMPO05W ASTM D6919-09
3136466001 CWMPO05W EPA 300.0
3136466001 CWMPO05W EPA 410.4
3136466001 CWMPO05W Field
3136466001 CWMPO05W S2540C-11
3136466001 CWMPO05W S4500HB-11
3136466001 CWMPO05W SM2130B-2011
3136466001 CWMPO05W SM2320B-2011
3136466001 CWMPO05W SwW846 6010C SwW846 3015
3136466001 CWMPO05W SW846 8260B
3136466001 CWMPO05W SW846 9050A
3136466001 CWMPO05W SW846 9060A
3136466001 CWMPO05W SW846 9066 420.4/9066
3136466002 CWMP012W ASTM D6919-09
3136466002 CWMP0O12W EPA 300.0
3136466002 CWMP0O12W EPA 410.4
3136466002 CWMP0O12W Field
3136466002 CWMP0O12W S2540C-11
3136466002 CWMP012W S4500HB-11
3136466002 CWMP0O12W SM2130B-2011
3136466002 CWMP012W SM2320B-2011
3136466002 CWMP0O12W SW846 6010C SwW846 3015
3136466002 CWMP0O12W SW846 8260B
3136466002 CWMP012W SW846 9050A
3136466002 CWMP0O12W SW846 9060A
3136466002 CWMP012W SW846 9066 420.4/9066
3136466003 CWMPO16W ASTM D6919-09
3136466003 CWMPO16W EPA 300.0
3136466003 CWMPO16W EPA 410.4
3136466003 CWMPO16W Field
3136466003 CWMPO16W S2540C-11
3136466003 CWMPO16W S4500HB-11
3136466003 CWMPO16W SM2130B-2011
3136466003 CWMPO16W SM2320B-2011
3136466003 CWMPO16W SW846 6010C SwW846 3015
3136466003 CWMPO16W SW846 8260B
3136466003 CWMPO16W SW846 9050A
3136466003 CWMPO16W SW846 9060A
3136466003 CWMPO16W SW846 9066 420.4/9066
3136466004 CWMPO018S ASTM D6919-09
3136466004 CWMPO018S EPA 300.0
3136466004 CWMPO018S EPA 410.4
3136466004 CWMPO018S Field
3136466004 CWMPO018S S2540C-11
3136466004 CWMPO018S S4500HB-11
3136466004 CWMPO018S SM2130B-2011

Canada: Burlington - Calgary - Centre of Excellence -
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

ALS Environmental Laboratory Locations Across North America

Report ID: 3136466 - 12/1/2020

Edmonton -

Fort McMurray - Fort St. John -

Grande Prairie -

London - Mississauga -
Salt Lake City + Spring City - York Mexico: Monterrey

Richmond Hill - Saskatoon -

Thunder Bay
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYSIS - PREP METHOD CROSS REFERENCE TABLE

Workorder: 3136466 4th QTR 2020 CWMP-FORM 19Q

|Lab ID Sample ID Analysis Method Prep Method Leachate Method
3136466004 CWMPO018S SM2320B-2011

3136466004 CWMPO018S SwW846 6010C SwW846 3015
3136466004 CWMPO018S SW846 8260B

3136466004 CWMPO018S SW846 9050A

3136466004 CWMPO018S SW846 9060A

3136466004 CWMPO018S SW846 9066 420.4/9066
3136466005 CWMPO017S ASTM D6919-09

3136466005 CWMPO017S EPA 300.0

3136466005 CWMPO017S EPA 410.4

3136466005 CWMPO017S Field

3136466005 CWMPO017S S2540C-11

3136466005 CWMPO017S S4500HB-11

3136466005 CWMPO017S SM2130B-2011

3136466005 CWMPO017S SM2320B-2011

3136466005 CWMPO017S SW846 6010C SwW846 3015
3136466005 CWMPO017S SW846 8260B

3136466005 CWMPO017S SW846 9050A

3136466005 CWMPO017S SW846 9060A

3136466005 CWMPO017S SW846 9066 420.4/9066
3136466006 CWMP0O08W ASTM D6919-09

3136466006 CWMP0O08W EPA 300.0

3136466006 CWMP0O08W EPA 410.4

3136466006 CWMP0O08W Field

3136466006 CWMP0O08W S2540C-11

3136466006 CWMP0O08W S4500HB-11

3136466006 CWMP0O08W SM2130B-2011

3136466006 CWMP0O08W SM2320B-2011

3136466006 CWMP0O08W SW846 6010C SwW846 3015
3136466006 CWMP0O08W SW846 8260B

3136466006 CWMP0O08W SW846 9050A

3136466006 CWMP0O08W SW846 9060A

3136466006 CWMP0O08W SW846 9066 420.4/9066

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey
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A @ CHAIN OF CUSTODY/ Generig by ALS . ] 1
AN onmentan REQUEST FOR ANALYSIS | ‘ ‘ of
L Gt 1570 » Wakirrraa, T, 1T + Prare, 31750 VHH 1 5 A FIHD 10N = woss Sl oo i ADED AREA B P DB | I 1
304 Fuliing WA Road + Middletawn, PA 17057 + 717,944 5541 + Fax T17.944.1430 FLER K ONa O B A | | |
Client Mame: Lancaster County Solid Waste MA m.';".:’ AG AN CG - - PL Pl Pl PLL * 37366466 %  dbyReceivingLab)
Address: 1299 Hamisburg Pike, P.0. Box 4424 Gowoe | aom | tzsm | aom | — | — | 20m | 125m | soom | 500m T | cooler Temp: Y * them: Yy
Lancasler, PA 17604 Preratva | HCI | H2504 | HCI - e | HZSOM | HNO3 | None | None No. of Cooters: ¥ N [Initial
Contact: Dan Brown ANALYSESIMETHOD REQUESTED Custody Seats Presentt [ | [ |
Phoneff: {717)735-0193 . E) ff present) Seals ntact? | |
Project Namel: Creswell/GWMP Form 150 Wells 3 g Recetved on los?
Bill To: _Lancaster County Solid Wasle MA 8 4 'é COGiLabels Completshceurate? |
[ X ]Normal-Standard TAT is 10-12 business days. g g Eh A Cont. In Good Gond.? |
[ Rush-Subject to ALS approval and surcharges. £ g o € 13 Comect Contaners? | |
Date Required: Approved By: & E = o 1'3 Ty § Catrect Samphe Yolumes?
Email? [X]-Y mreider@LCSWMA com gl1g|[&|8|2(S7] % Comet Preservation? |
Fax? X No. (717)397-9973 ols| g | 5] % | 2|2 : |8 £ HesdspaceVolses? |
Sample DescriptioniLocation Sample s 2| 2 8 o E A = e E = s CourierTracking #:
(25 iL will appear on the lab repod) Date Time |¥ ,-;'E Enter Number af Containers Per Sample or Field Results Below., Sample/COC Comments
1. CWMPOOSWY 102320 | 1306 |cfow| 2 | 1 | 2 |x 1] 1} 1
2. CWMP012W 1012320 | 1255 |Glow|] 2 | 1 2 X [ 1 1 1 1
3. CWMPO1EW 1023020 | 1455 |Glew] 2 | 1 2 X X 1 1 1 1
4. CWMP018S 10320 | 1411 |efewl 2 [ 1 [ 2 & [ EMEEE T
5. CWMPO17S 102320 | 1421 [ Glew| 2 1 2 F K 1 1 1 1
B. CWMPOOBW 0] 1534 |elew] 2 | 1| 2 [ ¥ I
7
8 4
g ALS Field Services: TlPickup ClLabor
- OComposite_Sampling DRental_Equipment
10 _ OOther:
Project Comments: LOGGED BY(signature): ES @ DSlam:tard Special Processing | State Samples
REVIEWED B¥{signature): A y - DCLF'-EHE USACE L__l Collected In
, - : S 2 [Jusace Navy [ JIC WY
~__ Relinguished By / Company Name Date | Time Received By | Company Name Date | Time = avy
Py = L] - [=] :
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3 ) 4 Reportable to PADEP? Sample Disposal II] PA
5 s ves[ | Lab [X]|[ ] ne
7 3 2 PWSID & speciat [_|I[ ] :
g 10 EDDS: Format Type- —
* G=Grab; C=Composite Tt - Al=Air DWW=Drinking Waler, GV =Groundwater: OI=0il; OL=Other Liquid; SL=Sludge; SO=5oil, WP=Wipe: WYi=Viastewater

ALS ENVIRONMENTAL SHIPPING ADDRESS: 34 DOGWOOD LANE, MIDDLETOWN, PA 17057 Rev 8/04




301 Fulling Mill Road
Middletown, PA 17057

P:(717) 944-5541 Condition of Sample Receipt Form

ALS) . f717)944-1430

Initials:

(ﬂf\

Date:

e

Ctnﬁtzéwma ~ o Gmer?ﬁ(ﬂ(—f(j 2

1. Were airbills / tracking numbers present and remrded? YES NO
Tracking nurnber: ;
2. Are Custoedy Seals on shipping containers |ntact7 YES MO
3. Are Custody Seals on sample containers mtact‘-‘ NO
4, Is there 2 COC (Chain-of-Custody) Presemi?e . s s st b NO
5. Are the COC and bottle labels complete, legible anﬁ in agreernenr.? NO
53, Does the COC contain sample IoCatiomsP . i i s s R AT LR ST e e g s e MO
ch. Does the COC contain date and time of sample coliection for all samples? .. NO
5¢. Does the COC contain sample CollBohors MAIET . i s s s e rmras s rme s rees RS ERE S bR FREE £ 7ETas SEemr roned e s NO
5d. Does the COC note the type(s) of preservation for all bottles?. ... i MO
Se. Does the COC nate the number of bottles submitted far each samMpleP... . e e e M
5. Does the COC note the type of sample, cOMPOSItE OF OrabT. i s s e e et b e s s N
5. Does the COC note the matrixn of the SAMPIEEIT. o e e s Y NG
6. Are all agueous samples requiring preservation preserved Ci:lnrl’Eh:tI',.-"*'1 S M/ A ES, ND
7. Were all samples placed in the proper containers for the requested analyses, with sufficient volume?.. NQ
8. Are all samples within holding times for the requested AnAIYSEST o s s e NG
9. Were all sample containers received intact and headspace free when required? {not broken, leaking, frozen, #tc)...oee @ . NO
10. Did we receive trip blanks { applies enly for methods EPA 504, EPA 524.2 and 1631E (LL HOI7 oot @ YES NG
11, Were the SarmpIEs FECRIVET OF IC8T o . oo isismm i smassisee e ees srestfrmessee s oo ds hea s s s S E e T e nE s rme T #2E ) Fmnd§£Ed e AR RO PR e s S @ ND
12. Were sample temperatures measured at 0.0-6.0%C oo b e @ MO
13. Are the samples DW matrix ? If YES, fill out Reportable Drinking Water questions below... ... . YES
13a. Are the samples required For SOWA compliance reporting?.....c o e s s e s s s YES NO
13b. Didl the ENT Provide @ SDWAPWS IDET. .o.ooooieerreressomerererssssor et A s s e YES NO
13c. Are all agueous unpresewed SDWA samples pH 5-97... - ¥ES NO
13d. Did the client provide the SDWA sample lecation IDfDescrapaun? ......... YES NOD
| 3e. Did the client provide the SDWA sample type (D, E, R, G P, 5P YES NOD
Cooler #:
Temperature (FC) L'i A s
Thermometer 10 Lfl.-'"i
|
Radiclegical {pCi):
COMMENTS (Required for all NO responses above and any sample non-conformance):
‘Final determination of correct presendation for analysis such as volatiles, microbialegy, and oil and grease
is made in the analytical department at the time of or following the analysis Rev 1/20,2020

Tuesday, December 01, 2020 11:53:44 AM
Page 20 of 20
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

November 30, 2020

Mr. Daniel Brown

Lancaster County Solid Waste Authority
1299 Hbg Pike, P.O. Box 4425
Lancaster, PA 17604

Certificate of Analysis

Project Name: CRESWELL Workorder: 3136298
Purchase Order:  P0O1000127 Workorder ID:  4th QTR 2020 CWMP-FORM 19Q

Dear Mr. Brown:

Enclosed are the analytical results for samples received by the laboratory on Thursday, October 22, 2020.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory
Accreditation Program (NELAP) accredited laboratory and as such, certifies that all applicable test results meet the
requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Ms. Susan J Scherer (Project
Coordinator) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any
applicable state requirements. The test results meet requirements of the current NELAP standards or state
requirements, where applicable. For a specific list of accredited analytes, refer to the certifications section of the
ALS website at www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Downloads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Environmental.
ALS Spring City: 10 Riverside Drive, Spring City, PA 19475 610-948-4903

CC: Ms. Ashley Gichuki , Ms. Jordan Gallagher , Mr. Jeff Musser ;

This page is included as part of the Analytical Report and Ms. Susan J Scherer
must be retained as a permanent record thereof. Project Coordinator

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3136298 - 11/30/2020 Page 1 of 11



ALS) Enuironmental

301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

SAMPLE SUMMARY

Workorder: 3136298 4th QTR 2020 CWMP-FORM 19Q

Lab ID Sample ID Matrix Date Collected Date Received Collected By
3136298001 CWMPO10W Ground Water 10/22/2020 14:32  10/22/2020 16:30 Mr. Brian G Shade
3136298002 CWMPO0O9W Ground Water 10/22/2020 15:04  10/22/2020 16:30 Mr. Brian G Shade

ALS Environmental Laboratory Locations Across North America

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3136298 - 11/30/2020 Page 2 of 11
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

SAMPLE SUMMARY

Workorder: 3136298 4th QTR 2020 CWMP-FORM 19Q

Notes
-- Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 -
Field Services Sampling Plan).

All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

The Chain of Custody document is included as part of this report.

All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra.

Concentrations reported are estimated values.

-- Parameters identified as "analyze immediately" require analysis within 15 minutes of collection. Any "analyze immediately" parameters
not listed under the header "Field Parameters" are preformed in the laboratory and are therefore analyzed out of hold time.

-- Method references listed on this report beginning with the prefix “S” followed by a method number (such as S2310B-97)
refer to methods from “Standard Methods for the Examination of Water and Wastewater”.

-- For microbiological analyses, the "Prepared" value is the date/time into the incubator and

the "Analyzed" value is the date/time out the incubator.

An Analysis-Prep Method Cross Reference Table is included after Analytical Results & Qualifiers section in this report.

Standard Acronyms/Flags

J Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte
U Indicates that the analyte was Not Detected (ND)
N Indicates presumptive evidence of the presence of a compound

MDL Method Detection Limit
PQL Practical Quantitation Limit
RDL Reporting Detection Limit
ND Not Detected - indicates that the analyte was Not Detected at the RDL
Cntr Analysis was performed using this container
RegLmt  Regulatory Limit
LCS Laboratory Control Sample
MS Matrix Spike
MSD Matrix Spike Duplicate
DUP Sample Duplicate
%Rec Percent Recovery
RPD Relative Percent Difference
LOD DoD Limit of Detection
LOQ DoD Limit of Quantitation
DL DoD Detection Limit
| Indicates reported value is greater than or equal to the Method Detection Limit (MDL) but less than the Report Detection Limit (RDL)

(S) Surrogate Compound
NC Not Calculated
* Result outside of QC limits

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3136298 - 11/30/2020 Page 3 of 11
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136298 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136298001 Date Collected: 10/22/2020 14:32 Matrix: Ground Water
Sample ID: CWMPO10W Date Received: 10/22/2020 16:30

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene ND ug/L 1.0 SW846 8260B 10/26/20 16:16 DPC G
1,2-Dibromoethane ND ug/L 1.0 SW846 8260B 10/26/20 16:16 DPC G
1,1-Dichloroethane ND ug/L 1.0 SW846 8260B 10/26/20 16:16 DPC G
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 10/26/20 16:16 DPC G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 10/26/20 16:16 DPC G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/26/20 16:16 DPC G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/26/20 16:16 DPC G
Ethylbenzene ND ug/L 1.0 SW846 8260B 10/26/20 16:16 DPC G
Methylene Chloride ND ug/L 1.0 Sw846 8260B 10/26/20 16:16 DPC G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 10/26/20 16:16 DPC G
Toluene ND ug/L 1.0 SWw846 8260B 10/26/20 16:16 DPC G
Total Xylenes ND ug/L 3.0 SW846 8260B 10/26/20 16:16 DPC G
1,1,1-Trichloroethane ND ug/L 1.0 SWw846 8260B 10/26/20 16:16 DPC G
Trichloroethene ND ug/L 1.0 SW846 8260B 10/26/20 16:16 DPC G
Vinyl Chloride ND ug/L 1.0 SW846 8260B 10/26/20 16:16 DPC G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 94.6 % 62 - 133 SW846 8260B 10/26/20 16:16 DPC G
4-Bromofluorobenzene (S) 104 % 79 - 114 SW846 8260B 10/26/20 16:16 DPC G
Dibromofluoromethane (S) 90.9 % 78 -116 SW846 8260B 10/26/20 16:16 DPC G
Toluene-d8 (S) 90.4 % 76 - 127 SW846 8260B 10/26/20 16:16 DPC G
WET CHEMISTRY

Alkalinity, Bicarbonate 381 mg/L 5 SM2320B-2011 10/24/20 21:123 R2B B
Alkalinity, Total 381 3 mg/L 5 SM2320B-2011 10/24/20 21:23 R2B |
Ammonia-N 0.230 mg/L 0.100 ASTM D6919-09 11/2/20 17:09 JIXL A
%ggq)ical Oxygen Demand 25 mg/L 15 EPA 410.4 10/27/20 04:04 JAM A
Chloride 546 mg/L 10.0 EPA 300.0 10/27/20 04:12 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 10/23/20 08:45 MBW B
Nitrate-N 15.0 mg/L 0.20 EPA 300.0 10/23/20 08:45 MBW B
pH 7.36 1 pH_Units S4500HB-11 10/24/20 21:23 R2B B
Phenolics ND 2 mg/L 0.005  SW846 9066 10/26/20 13:37 C_D 10/28/2007:17 C_D F
Specific Conductance 22800 umhos/cm 1 SWwB846 9050A 10/24/2021:23 R2B B
Sulfate 47.5 mg/L 2.0 EPA 300.0 10/23/20 08:45 MBW B
Total Dissolved Solids 1340 mg/L 5 S2540C-11 10/27/20 11:14 KXH B
Total Organic Carbon (TOC) 7.8 mg/L 0.50 SW846 9060A 10/27/20 06:57 PAG D
Turbidity 1.76 NTU 0.10 SM2130B-2011 10/23/20 05:48 R2B B

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3136298 - 11/30/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136298 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136298001 Date Collected: 10/22/2020 14:32 Matrix: Ground Water
Sample ID: CWMPO10W Date Received: 10/22/2020 16:30

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
METALS

Calcium, Total 81.9 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 11:52 SRT J1
Iron, Total 0.19 mg/L 0.067 SW846 6010C  10/28/20 21:05 SXC 10/29/20 11:52 SRT J1
Magnesium, Total 84.3 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 11:52 SRT J1
Manganese, Total 0.077 mg/L 0.0056 SW846 6010C  10/28/20 21:05 SXC 10/29/20 11:52 SRT J1
Potassium, Total 20.7 mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 11:52 SRT J1
Sodium, Total 322 mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 11:52 SRT J1
FIELD PARAMETERS

Depth to Water Level 8.63 Feet Field 10/22/20 14:32 BGS C
:\E/llg\( Top MW Casing above  360.90 Feet Field 10/22/20 14:32 BGS C
Flow Rate 1.14 gal/min Field 10/22/20 14:32 BGS C
Ground Water Elevation 352.27 ft/MSL Field 10/22/20 14:32 BGS C
pH, Field (SM4500B) 6.77 pH_Units Field 10/22/20 14:32 BGS C
Sample Depth 17.00 Feet Field 10/22/20 14:32 BGS C
Specific Conductance, Field 2626 umhos/cm 1 Field 10/22/20 14:32 BGS C
Temperature 16.15 Deg. C Field 10/22/20 14:32 BGS C
Total Well Depth 19.60 Feet Field 10/22/20 14:32 BGS C
Volume in Water Column 7.13 Gallons Field 10/22/20 14:32 BGS C
Water Level After Purge 16.09 Feet Field 10/22/20 14:32 BGS C
Well Volumes Purged 1.60 Vol Field 10/22/20 14:32 BGS C

ean . Sdrans

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay

Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136298 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136298002 Date Collected: 10/22/2020 15:04 Matrix: Ground Water
Sample ID: CWMPO09W Date Received: 10/22/2020 16:30

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS

Benzene 35 ug/L 1.0 SW846 8260B 10/26/20 16:39 DPC G
1,2-Dibromoethane ND ug/L 1.0 SW846 8260B 10/26/20 16:39 DPC G
1,1-Dichloroethane 1.7 ug/L 1.0 SW846 8260B 10/26/20 16:39 DPC G
1,2-Dichloroethane ND ug/L 1.0 SW846 8260B 10/26/20 16:39 DPC G
1,1-Dichloroethene ND ug/L 1.0 SWB846 8260B 10/26/20 16:39 DPC G
cis-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/26/20 16:39 DPC G
trans-1,2-Dichloroethene ND ug/L 1.0 SWwW846 8260B 10/26/20 16:39 DPC G
Ethylbenzene ND ug/L 1.0 SW846 8260B 10/26/20 16:39 DPC G
Methylene Chloride ND ug/L 1.0 Sw846 8260B 10/26/20 16:39 DPC G
Tetrachloroethene ND ug/L 1.0 SWw846 8260B 10/26/20 16:39 DPC G
Toluene ND ug/L 1.0 SWw846 8260B 10/26/20 16:39 DPC G
Total Xylenes ND ug/L 3.0 SW846 8260B 10/26/20 16:39 DPC G
1,1,1-Trichloroethane ND ug/L 1.0 SW846 8260B 10/26/20 16:39 DPC G
Trichloroethene ND ug/L 1.0 SW846 8260B 10/26/20 16:39 DPC G
Vinyl Chloride ND ug/L 1.0 SW846 8260B 10/26/20 16:39 DPC G
Surrogate Recoveries Results  Flag Units Limits Method Prepared By Analyzed By Cntr
1,2-Dichloroethane-d4 (S) 94.9 % 62 - 133 SW846 8260B 10/26/20 16:39 DPC G
4-Bromofluorobenzene (S) 108 % 79 - 114 SW846 8260B 10/26/20 16:39 DPC G
Dibromofluoromethane (S) 91.8 % 78 -116 SW846 8260B 10/26/20 16:39 DPC G
Toluene-d8 (S) 92.5 % 76 - 127 SW846 8260B 10/26/20 16:39 DPC G
WET CHEMISTRY

Alkalinity, Bicarbonate 552 mg/L 50 SM2320B-2011 10/27/20 16:54 R2B B
Alkalinity, Total 552 2 mg/L 50 SM2320B-2011 10/27/20 16:54 R2B |
Ammonia-N 29.0 mg/L 0.100 ASTM D6919-09 11/3/20 01:07 JXL A
%gg)ical Oxygen Demand 110 mg/L 15 EPA 410.4 10/27/20 04:04 JAM A
Chloride 582 mg/L 10.0 EPA 300.0 10/27/20 04:28 MBW B
Fluoride ND mg/L 0.20 EPA 300.0 10/23/20 09:00 MBW B
Nitrate-N ND mg/L 0.20 EPA 300.0 10/23/20 09:00 MBW B
pH 6.46 1 pH_Units S4500HB-11 10/24/20 21:23 R2B B
Phenolics ND mg/L 0.005  SW846 9066 10/26/20 13:37 C_D 10/28/2007:17 C_D F
Specific Conductance 2510 umhos/cm 1 SWwB846 9050A 10/24/2021:23 R2B B
Sulfate 5.8 mg/L 2.0 EPA 300.0 10/23/20 09:00 MBW B
Total Dissolved Solids 1480 mg/L 5 S2540C-11 10/27/20 11:14 KXH B
Total Organic Carbon (TOC) 35.6 mg/L 5.0 SW=846 9060A 10/27/20 20:36 PAG D
Turbidity 295 NTU 0.10 SM2130B-2011 10/23/20 05:48 R2B B

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John -
Vancouver Waterloo + Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3136298 - 11/30/2020

ALS Environmental Laboratory Locations Across North America

Grande Prairie -

London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey
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301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136298 4th QTR 2020 CWMP-FORM 19Q

Lab ID: 3136298002 Date Collected: 10/22/2020 15:04 Matrix: Ground Water
Sample ID: CWMPO09W Date Received: 10/22/2020 16:30

Parameters Results  Flag Units RDL Method Prepared By Analyzed By Cntr
METALS

Calcium, Total 175 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 11:56 SRT J1
Iron, Total 38.5 mg/L 0.067 SW846 6010C  10/28/20 21:05 SXC 10/29/20 11:56 SRT J1
Magnesium, Total 84.8 mg/L 0.11 SW846 6010C  10/28/20 21:05 SXC 10/29/20 11:56 SRT J1
Manganese, Total 13.7 mg/L 0.0056 SW846 6010C  10/28/20 21:05 SXC 10/29/20 11:56 SRT J1
Potassium, Total 37.3 mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 11:56 SRT J1
Sodium, Total 185 mg/L 0.56 SW846 6010C  10/28/20 21:05 SXC 10/29/20 11:56 SRT J1
FIELD PARAMETERS

Depth to Water Level 9.18 Feet Field 10/22/20 15:04 BGS C
:\E/llg\( Top MW Casing above  404.20 Feet Field 10/22/20 15:04 BGS C
Flow Rate 1.63 gal/min Field 10/22/20 15:04 BGS C
Ground Water Elevation 395.02 ft/MSL Field 10/22/20 15:04 BGS C
pH, Field (SM4500B) 6.18 pH_Units Field 10/22/20 15:04 BGS C
Sample Depth 16.00 Feet Field 10/22/20 15:04 BGS C
Specific Conductance, Field 2900 umhos/cm 1 Field 10/22/20 15:04 BGS C
Temperature 15.17 Deg. C Field 10/22/20 15:04 BGS C
Total Well Depth 19.70 Feet Field 10/22/20 15:04 BGS C
Volume in Water Column 6.84 Gallons Field 10/22/20 15:04 BGS C
Water Level After Purge 10.23 Feet Field 10/22/20 15:04 BGS C
Well Volumes Purged 4.76 Vol Field 10/22/20 15:04 BGS C

ean . Sdrans

Ms. Susan J Scherer
Project Coordinator

ALS Environmental Laboratory Locations Across North America
London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Salt Lake City + Spring City - York Mexico: Monterrey

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie -

Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown -

Report ID: 3136298 - 11/30/2020 Page 7 of 11
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYTICAL RESULTS

Workorder: 3136298 4th QTR 2020 CWMP-FORM 19Q

PARAMETER QUALIFIERS
Lab ID # Sample ID Analytical Method Analyte

3136298001 1 CWMPO10W S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.

3136298001 2 CWMP0O10W SW846 9066 Phenolics

The QC sample type MS for method 420.4/9066 was outside the control limits for the analyte Phenolics. The % Recovery was reported as 111
and the control limits were 90 to 110.

3136298001 3 CWMP010W SM2320B-2011 Alkalinity, Total
The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3J/L.
3136298002 1 CWMPO09W S4500HB-11 pH

The pH analysis is an "analyze immediately" analysis. Parameters identified as "analyze immediately" require analysis within 15 minutes of
collection, and are therefore analyzed outside of the method holding time when analyzed in the laboratory.
3136298002 2 CWMP009W SM2320B-2011 Alkalinity, Total

The Total Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3/L.

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3136298 - 11/30/2020 Page 8 of 11
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ALS) Enuvironmental
301 Fulling Mill Road - Middletown, PA 17057 - Phone: 7T17-94-5541 - Fax: 7T17-944-1430 - www.alsg obal.com

NELAP Certifications: NJ PA010, NY 11759, PA 22-293 DoD ELAP: PJLA 74618
State Certifications: FL E871113 , WA C999, MD 128, VA 460157 , WV DW 9961-C , WV 343

ANALYSIS - PREP METHOD CROSS REFERENCE TABLE

Workorder: 3136298 4th QTR 2020 CWMP-FORM 19Q

|Lab ID Sample ID Analysis Method Prep Method Leachate Method
3136298001 CWMPO10W ASTM D6919-09

3136298001 CWMPO10W EPA 300.0

3136298001 CWMPO10W EPA 410.4

3136298001 CWMPO10W Field

3136298001 CWMPO10W S2540C-11

3136298001 CWMPO10W S4500HB-11

3136298001 CWMPO10W SM2130B-2011

3136298001 CWMPO10W SM2320B-2011

3136298001 CWMPO10W SwW846 6010C SwW846 3015
3136298001 CWMPO10W SW846 8260B

3136298001 CWMPO10W SW846 9050A

3136298001 CWMPO10W SW846 9060A

3136298001 CWMPO10W SW846 9066 420.4/9066
3136298002 CWMPO09W ASTM D6919-09

3136298002 CWMPO09W EPA 300.0

3136298002 CWMPO09W EPA 410.4

3136298002 CWMPO09W Field

3136298002 CWMPO09W S2540C-11

3136298002 CWMPO09W S4500HB-11

3136298002 CWMPO09W SM2130B-2011

3136298002 CWMPO09W SM2320B-2011

3136298002 CWMPO09W SW846 6010C SwW846 3015
3136298002 CWMPO09W SW846 8260B

3136298002 CWMPO09W SW846 9050A

3136298002 CWMPO09W SW846 9060A

3136298002 CWMPO09W SW846 9066 420.4/9066

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon . Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 3136298 - 11/30/2020 Page 9 of 11
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CHAIN OF CUSTODY/
REQUEST FOR ANALYSIS

Genevatad by ALS

ALL SHADED AREAS MUST BE COMPLETED BY THE CLIENT !/
SAMPLER. INSTRUCTIONS ON THE BA

f

MW\ I

1

Client Name: Lancaster County Sofid Waste MA w&w AG AN cG - —_ FL PL PL o . JbyReceiving Lab)
Address: 1299 Harrisburg Pike, P.0. Box 4424 Comseet | doml | 125mi | 40ml | — | — | 250m | 125m | S00mi | 00! CoolerTemp: _CD ThemiD: _~ 7%
Lancaster, PA 17604 Preseratn | HCI | HZS04 | HO — — | H2504 | HNO3 | None | Mone Ma. of Coolers: Y N Initial
Contact: Dan Brown ANALYSES/METHOD REQUESTED Custody Seals Present? ]
Fhone#: (717) 7350193 2 - {if preasnt) Seals tact? -
Project Namef#: CreswellGWMP Form 19Q Wells = Buesbiadontedt | |
Bill To: Lancaster County Solid Waste MA -5‘3 = E COCLabels ComptetetAceurste? | |
=
245 [X]Normal-tandard TAT is 1012 business days. g = : |2 Cont In Good Cond 7 | |
[ ]Rush-Subject to ALS approval and surcharges. E 2% L1 . Carect Contaners? | |
Date Required: Approved By: C § T—; o § f Q Correct Sample Valumes? ||
Email? [X]-¥ mreider@LCSWMA.com 8 2 32 3 E ; 1z Comet Preservation? | |
= . E
Fax? -‘r No. (717)397-9873 olzl g 5 % E s = > | 2.4 E HeadspacelVolatites? | |
samT:rTe DescriptioniLocation Sample = -E =4 o] ) i B < 2 :5 =] = CourierTracking #:
(25 il will appear on tha lab repor) Date Time |9 ;E Enter Number of Containers Per Sample or Field Results Below. Sample/COC Comments
1. CWMPO10W 1002220 | 1432 |Glow| 2 | f 2 K 1 1 1 1
2. CWMPOOSW 1072220 | 1504 [ Glow| 2 1 2 x| 1 1 1 1
3
4
5
B
7
8
9 ALS Field Services: OPickup OLabor
DComposite_Sampling ClRental_Equipment
10 OOther:
Project Camments: LOGGED BY(signature): o k] o I:IStandErﬂ Special Processing | State Samples
REVIEWED BY{slgnature): B n s E DCLP-]ike USACE |:| Collected In
" Relinguished By { Company Name Date | Time Received By / Company Name Date | Time'| © E EIUSACE Navy [:’ |:] NY
RSN #2S  Losas] (630 ) 72 ron3k2 3| ° [ 0w
3 4 Reportable to PADEP? |  Sample Disposal || X] PA
5 5 ves[ | tab [X]|[]Ne
7 3 PWSID # Spedial D | |
9 10 EDDS: Format Type-

* G=2Grab; C=Composite

T Malrix - AIZAIR DW=Drinking Water, GWW=Groundwater, Q1=0il; OL=Cther Liquid; SL=Sludge; S0=50i; WP=Wipe; WW=Waslewater

ALS ENVIRONMENTAL SHIPPING ADDRESS: 34 DOGWOOD LANE, MIDDLETOWN, PA 17057

Rev 8/04




301 Fulling Mill Road
Middletown, FA 17057

P (717) 944-5541 Condition of Sample Receipt Form
ALS F:{717) 944-1430
Cl|e? q Jﬁq,. Work Order #: Initials: DaT.E;:J
(ot ezt
1. Were airbills / tracking numbers present and recorded. i e b YES ND
. Tracking number:
2. Are Custody Seals on shipping COntainers IMLACTT ... ..o it e e s e e inan s e pr s b o s s s YES NQ
3. Are Custody Seals on sample CONTAINErs IMLACIT. ..o i b L LR LS iR e e rm e re e e YES ND
4. 15 there a COC (Chain-of-Custody) present?. . ... s NO
5. Are the COC and bottle labels complete, legible and in AOrEEMENIT: i s ettt st s nnssss (¥ NO
52, Does the COC CONTain SAmMEIE IoCaliomE . i e e e g rh e e Earan s rrm s Frmns b4 b b L4 LEL L L EA LA E s BT s T e ¥ NO
5b. Does the COC contain date and time of sample collection for all saMPIES?.... i e e mes s s s renste | ¥ S NO
Sc. Does the COC contain 5ample COllECTORS MAMET. ... cocommsrrmsrrrrssesseessssamssiemsssssrmsssnmss sorsnss ressasseascerosprtassstasssnenssunsa onnssnnsrnsssenss | ¥ 6 MO
Sd. Does the COC note the type(s) of preservation for all bottles?. . YE$ NO
Se. Does the COC note the number of bottles submitted for each SAMPIET.c..iinriis i s YER NG .
5f. Does the COC note the type of sample, COMPOSIte OF Grab?.....cviemirmmnmmssosssresssresssssmsssecssssmsssssnsssessssnsssemsessnssins | YEB NO
5g. Does the COC note the matrix of the SamPles)F. . i e et b e bt e e s YE NO
6. Are all agueous samples requiring preservation presen.led currectly’ ............................................................... YEE NO
7. Were all samples placed in the proper containers for the requested analyses, with sufficient volume?., YES NO
&. Are all samples within holding times for the requested analySesT. i b e s b s e YES NO
9. Were all sample containers received intact and headspace free when reqmred'-‘ (not broken, Ieaklng. frozen. et NO
10. Did we receive trip blanks { applies only for methods EPA 504, EPA 5242 and 183 1E {LL HE)Po i @ YES MO
11. Were the sAmMPles FECEIVEN G TEET. .. i revarserns rerrs rora s b4 L LR EEE 41 FE S rmts £ En a0 hra R ea S med e e FEA T4 b2 Eor i £ b0 Lt pla]
12. Were sample temperatures measured at 0.0-6.0°C . NO
13. Are the samples DW matrix 7 If YES, fill out Reportable Drinking Water questions DEloW oo iciaiinin e s s s e s s e YES (ﬁg}\
13a. Are the samples required for SOWA compliance FEROMTINGT. ... e s s s e s s e YES ND
13b. Did the client provide @ SOWA PWS [D#7. .o s rems s rmms rrmras srmssssanas b st bbbt s sn s s bnna s ransraem s rena s maa reanss YES NO
13¢, Are all agueous unpreserved SOWA 5aMPIES PH 507 i e e et ibrem i cebe s ber s emans e e s e o YES NO
13d. Did the client provide the SDWA sample location 1D/Description?....... YES MO
13e. Did the client provide the SDWA sample type (D, E, R, C, P, S)7. s e s s s s s YES WO

Cooler #; [’(

Temperature {“C]I.'(/]I

Thermometer 1D: /2/%

Radiological (pCi):

COMMENTS (Required for all NO responses above and any sample non-conformance):

!final determination of correct preservation for analysis such as volatiles, microbialogy, and oil and grease
is rmade in the analytical department at the time of or following the analysis Rev 1/20/2020

ALS

Monday, November 30, 2020 10:50:00 PM
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