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Groundwater Hydrographs -- Southwestern and Western Upgradient Wells
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Groundwater Hydrographs -- Western Ponds (1)
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Groundwater Hydrographs -- Western Ponds (2)
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Groundwater Hydrographs -- Western Ponds (3)
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Groundwater Hydrographs -- Western Ponds (4)
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Groundwater Hydrographs -- Western Ponds (5)
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Groundwater Hydrographs -- Western Ponds (6)
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Groundwater Hydrographs -- Western Ponds (7)
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Groundwater Hydrographs -- Western Ponds (8)
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Groundwater Hydrographs -- Western Ponds (9)
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Groundwater Hydrographs -- Central Plant Area (1)
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Groundwater Hydrographs -- Central Plant Area (2)
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Groundwater Hydrographs -- Joint Fenceline Area (1)
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Groundwater Hydrographs -- Joint Fenceline Area (2)
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Groundwater Hydrographs -- North FMC Plant Site Property Line
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Groundwater Hydrographs -- Area North of Interstate 86 (1)
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Groundwater Hydrographs -- Area North of I-86 (2)
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Tc:~chnlcal Evaluation of :RCRA. Gro
FMC, Pocatello, Ida.ho Ja.z:I~uary 12;

General comments:

The RCRA ground-wateir monitoring syst~elIl was evaluatied for
compliance with the Subpart F requireInents of 40 CFR 265.91.
Thi:s evaluation included a, unit by unit evaluation of the
following factors:

1-) Hydrostra~tigraph.ic suitability' of' s,electE:d screen
intervals;

2)" Location of well, proximity to monitored units.and
down.-~ad.:i.ent di:stribution cllong flow pat"..hs originating
within th~a regul,ated unit;

3) structural integrity and physical adequac..-y of the.
wells.

RCR1!.. facilities engaged in detection a.nd assessm.ent~ monitoring
are held to a substantial :istaI'idard: nMonit'orinq WE~lls (at .least
'thrE~e) installed. hyc:traulic;i:l.lly down-gr·adient:. • • at; the limit of
the waste managem.ent: area. Their D.UlDbe.r, :locatioliLS and depths
must~ ensure that they immel:i1.iately dete:ct any statistically
significant amounts of haaazdous waste: o:r- b..<3.zardous: waste
cons:tituents that migrate :from the waste maJ:lagement~ area to the
uppezrnoat; aquifer".

Base~d on the comment;s submitted. by the fi:lcility, th.e faci.lity is
convf.nced that the existin~:r system is adlaquat'~. For a
significant portion of the work they. have cc)mpleted, they are
correct. All wells includEi~d in the RCAA grc)W'ld-water monitoring
program were found to be installed using ma1:erials and practices
which should yield represelltative sample~;.

The system installed around Pond ~6S, Pond 9E j , and the Slag Pit
Swap all appear to adequatedy addrass SUbpart F requirements for
location and choice of scrc:!~ened' interv;al" 'J~he other three units
will require modification t.o meet the :r-equireJllents 'of 40 CFR
265. 9 ~. A total of seven new \Ve~ls az'e I~eCC)IIlDlended for adequate
monitoring of this pond system.. The b<asj~s f:or thesle
modifications are discussed. below in the spe~cific oommerrtie , This
section is followed by specific reconlIIu,mdati..orLs for each
regulated unit.

To s'wnmarize the deficienci.es regardin~J c:hoice of sl::reened
inte;~al, many of the W'ell5~ were found. tel be: screening gravels at
depths considerably below t.he top of sc!tulrat:icln. TJI1is is an
accepted practice where ground-water product,ion is i:he goal. In
this RCRA monitoring system the following' ne:ga,tive Elffects are
anticipated from these deep well comple~tions:

.1) Excessive .dilution in the grclve:l of the cc)nstitueiJ.ts of
concern as they are delivered to this horlzon aJrtd
entrained in this highly productive aqu.ifE~.
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2) Undesirable attemuation of l:::onstituents lof concern
during interaction with aquifE~ sdlts and clays prior
to detection in the, monitorinsr s:i'stemo

3) Non-detection of an active J::-eleasie due to upward
gradients out of the gravel hoxLzon ov~ most of the
facility which would preclude ~g~ation ~~o this horizon
and subsequent detection in tl'J~e deep scrE~ened

intervals.

Additionally, the facilitY' has encourrcez-ed di:f~icuJLty with ,
det4::!cting' statistically si'gnificant differences be1:ween up- ,
gradient and down-gradient wells. Reportedly, thi~; has happened
even in the absence of was'te em.place:m.emt in 'the unj~t undergoing,
mon~Ltoring_ The Agency has discussed with FMc a, mc)dified list of'
indicator para:m.eters for use on this =;dte. Another remedy for
this challenge Lnc'Ludea th/a location c~f wells as p1':Lysica1.ly close
as ~)ossible to each unit. Further, se~lecti:ng screemed interval.s
'Which are as shallow as pr,,:Lcticable after reaching the depth of
saturation provides for sallnplinq water' o.f local che~istry. In
this way the facility avoids sampling hi9'h :floW' ho;z:"izons affected
by chemically distinct wat4:a:rs from diffe:t"en"t source~.

spec:ific Comments:
. .

Belclw is a unit-by-\mit/well-by-well aSSI::!SSlnent of each of the
regu.lated units identified as not meetin~,.tile requirements of 40
CFR 265.9~. '

Regu.lated unit #3 I Pond l.SS

Up-gradient Well HW-l.Ol.:

The chosen screened interval,l is sl.1rpri:sing l)ecause it incl.udes a
6-foot silt layer. If the screen were SE~t 1.2 feet :hiqher it
could nearly completely acreen the uPP4erDlost~' satilra'ted un.it with
sufficient hydraulic conduc::tivity to yield water to the well. As
the well is screened the filter pack pJrovide~s form.ixing of a
lower gravel zone and the sand of the uppermost saturated
horizon, potentially diluti.ng theaquiJEer hC:lrizon o:f' interest.

Addi'tionally, . this wrel1 is located morE~ tih.ari 700 fedet up-gradient
from the unit. This distance from the uni.t p1recludes isolating
the changes in water chemistry prroduoed by interact~Lon with the
regulated unit from those originating from o>ther potential
aouz'ces , Since the intended purpose oj: the detectic:m monitoring
Systl'llD. is to identify changes resulting from, the re~JUlated. unit,
this well is too far from the unit being monitored. The ,i!\.qency
typic:ally defers to the facility to chooae up'-gradiE~nt locations.
However, in this case, wher,e the facili.ty has encountered
problems with changing gromnd-water chemistries across the site,
the "..ell should be sUbstantially closer to the un.it.
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op··qradient Well HW-130

Thi.s well is screened frollUl 166.5 to 176,.5 below ground surface
(bgrs). Saturation occurs at 70 bgSA A suit.able sand (Silty
Sand, with 20% silt) was logged at 69" tC) 9!5 :Eeet bgs. The well
is screened 98 feet deeper than appears necesaazy or desirable.
A screened interval from Ei;S-78 feet Ln clept:h would provide a
better comparison with. the!~ screen irltl~r;.ral.s; sugge,sted below for
the down-gradient wells fCI,r this uni.t;; Thes;e horizons appear to
~orrelate stratigraphically and are eJCpelcte~d to be hydraulically
connected.

Thil$ well is located obl{quely ·up-graciient. A" more suitable
LocatiLon would be 400 to 500 feet further t.1"es:t.

DO~1-gradient We11 HW-113

The screened interval and locati.on of this :monitoring well appear
to be appropriate. .

DOWll-gradient Well HW-1~4

Thi::; well is screened at LL6 to 126 feet bg!». Saturation occurs
at 71 feet. A five-foot sand' (Gravelwi"t:.h Sand, 10% silt and
clay) occurs from 7~ to 75 fe.et· bgs. This a.ppears to correl.ate
with the sandy unit at a similar depth obsel:-ved and screened in
wel·l 113. This unit and tile underlyinl9" sili:y gravel with sand
would be a good target intEi1rv?L1 for mo:nit:oriIll~r. .

The well is located too far 'West to be considEared dOMm-gradient
from Pond ~5S due to conveI:"ging flow ·lines ~Tb"ich appear to be
deflecting groundwater flo~r to the wes1: Ln t:his araa. The
location appears suitable f:or monitoring, the~ l)hase IV Ponds, but
the screened interval is approxi..m.ately 46 fe.et: too deep.

Down'-gradient Well &-115

To reach the screened interval chosen hy the t'acility (118.5 
i28.5 feet bgs), descending groWldwater must traverse 79 feet of
silt," At the horizon screened in MW-IJ.3 a suitable silty gravel
is logged in MW-115 with wa"ter production, n<1 gpm." One gpm
should not be used as a cutoff for grondwater monitoring since
usable wells producing at erie tenth thi.s leVe:L have amply served
other monitoring programs. A screen fr'om 78 to 8S feet bgs, or
40 ·feet above the interval selected by FMC appears appropriate.
SincEl 25 feet of silt occur-s as a single unLt; below the suggested
Lrrt.ez-va.L .arid the horizon sCJI::-eened by FMC r it s,eeJ11S uIllike~y that
infil.tration would reach thH horizon screened. :by FMC quickly
enoug~h to be considered II imIllediate detection .. n'

The location selected for this well is 5uitab14; for monitoring
for releases from this unit"
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RegU~atecl Unit #7 I Pond :BS

Up·-gradient We~~ D-~~6

Thi.s. well appears suitabl~{ located and, wh:i.J.e t,he screen is
deepez than necessary or d.esirable (by 1.8 lEeetl it should perform
the~ up-gradient function JI:or this unit.

Up-gradient we1l HW-~5B

This well appears suitably located. ~rh.e screened interval at 1:3:~i

to 146 feet bgs could be replacled with. a sc:reen at 91 to 101 feert::
ogs. The saturated unit ~~resent here was logged as a silty sand,.
but the description doesn't quantify the amount of silt.. It was:
app,arent~y producing sufficient.water that the.cuttings were
ret'urned as a slurry. Tha.t is, the fClrmati.on de1ivers 'Water at aL
rate more than adequate for use in grc)und-vll'a:t:er monitoring. The
fac'tor which supports continued monitoring of the deeper horizon
selectQd is that it appears stratigraphically similar to the
horizons monitored by MW-1.20 and MW-l~j2. In consideration of
this, the well is suitable for use in the monitoring program.

~. The fol.l.owuq disoussion of wells MW-~.20 and XW-151O is lbaselCl.
on 1:he we1.1 designations indicated on Figurl!!._~r Appendix C of
~' s Response to the CME. other· maps, inoh1ded in -the Response
reve~rse these desig:nations~

DOWI~-qradient We~]. 0-1.20

This well is screened within 4 feet of the highest possible
interval. This interval appears to correla1:e with the interval
scrE~ened by the up-gradient, well. The well is suitable based on
scre.ened interval.

The location is down-gradieUlt of the eastern most portion of the
Regu.lated Unit. This locat:ion is accepeac't.e , However,
additional wells should be located further to the west.

"Down-gra.dient.. We:U. }{W-l.S(J1

This well is unlikely to encounter any relea.se from the regulated
unit due to its location too far to the east~. It is not useab~e

in IDlonitoring for this unit.

Down'-gradien't Well. HW-~52

The screened interval selected for this well i.s suitab.le for
monii::oring froID. this unit. The locaticm is es,sentia11y the same
as that of MW-120 . It may be possible f9r thle. faci~ity to .
continue to use this well if this locat:ion were augmented witil a
suitably sited well further west to enccurrcez flow paths
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originating near the centE:lr of the relgulatE~CI. unit. The fa~ility
should provide a till.ird well location whIch Ineets the intention of
"tbre.e well.s. • "aown-qradient" as establi~~hed in the
regulations.

Regulated Unit #8 a.nd #~1. I Phase IV ancL Pc.nd BE CI~mbined system·

up-Igradient well. HW"-1.J.G

This well does' not appear suitably located. The screened interval
(106 _6-1.1.6.1.. feet) is also deeper than n.ecessary 0]::- desirable (by
1.8 jceet). Therefore this wlell is not capab.Le of peJ:"forming the
up-~;Jradient functio;ll for tb.is .w-lit.

This we~l is screen,:~d from 1.66.5 to 1.76.5 bg's. Sat;uraticm occurs
at 70 bgs. A suitaJ:lle sand. (Silty Sand, wi·th 20% s;ilt) was _
logc:red at 69 to 95 l.:eet bgs. The vell is s,::reened 98 feet deeper
than appears necessc:lXY or desirable. A screened interval. from
68":"78 feet in depth would provide a bett,ar ccmparLson with the
down-gradient screeIled intE:;rvals proposed b~~low.

This: well is located too fc:Lr' west to perjeOrID. the up-gradient
function. A more st;l~itable location would bl;~ 600 to 700 :feet
further east.

Down-gradient We~l !!IW-l.04

This well is screened suitCi,bly from 96.5 to 1.06.5 fleet bgs •. The
loeation is only tangentially d.own-qradie~nt from the edge of the
urn.t., In the presence of otihez- suitably located wells, this
weakness m.ight be overlooke~d. Due to the deficiencies noted·
beLow regarding MW-131 and MW-~32, add':Ltiona.l well c::overaqe for
the down-gradient po:r-tions of this unit. a.re necessaJry. If
replc:lcement wells for Mw-1.31 and MW-1.32 a.re added ill suitab~e

locations and properly screened then IDl-l,04 could corrt.Lnue as the
third down-gradient well.

nown--gradient well H1li-131.

Water was encountereci at 85 feet bgs during 'the advancement, of
the soil boring for t:his welL The screened intervc:Ll (153.9
163.9) selected is 69 feQt deeper than f~rst water. Since the
driller's. log observE:~d and logged "abundant c;round-~rater

discharge" from a unit logg4:~d as a "Clayey G:~aveln (50% clay),
it would be desirablE! to know how much wa"ter could :be produced
from the "Silty sand fir logged from 100 to :120 feet bg:s. Given the
depth to the screened interval, it is ve.r;f d:i.fficult. to give
credit to this well as capahle of til immediate:Ly detectingn a
release. The well s:hould bE~ replaced wit.h..a well screening an
appropriately shallo~1' interval. Additionall~r, the new well
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should be located to target the central po]~ions of Pond 8E or
the: Phase TV Ponds, rather than the mar9'i.n~~ or the interval
between the ponds.

Down-gradient We~l HW-132

The screened interval from 1.06.4-~15.9 appeaz-s as :sballoW' as is
possible given the ,units logged in thE~ advancement of the soi.l
boring. The location is nearly on thE~ sa:met line of ground-water
flmv as MW-J~04, which is a,lready tangEmti;alto the unit.
Con:siderin'1 the excessive distance to this well anci the
redundanCy wi.th the monitoring provid6td b:~ MW'-~04, this well
cannot be considered capable of "immediabaly detectingII a release
from this unit. '

A location somewhat equidi:stant betweem MirJ-l:31 and MW-~~4 would
be a '1004 choice.

DOWll-gradi.ent l!tonitc>ring Wlell 0-1.14

MW-1.1.4 appears to bEl locatl~d too far w'est to perform. the down
gradient function and is also too distant frc)m the regulated
unit;. It would be' desirable for a new dOT.lm~p~adient. well to .
scre~en the interval from 75 to 85 feet bqs;, ~ihich would evaluate
the uppermost water-'bearing unit and be CClII1l?arab~e to the
suggested screen int,erval for ,the up-q,radi.e11t: wel~.

Recommendations:

Pond l.SS:

The facility should install a new well provi.ding an up-gradient
function for this unit. The well shou:Ld be physica.lly close to
the unit and screen an intsi_rval comparable t:o the s~tratigraphic

unit seen down-gradilent from 70 to 80 :l:eet l:~gs.

Neither MW-l14 or MW'-l15 screen an Lnt.ezvaL which could be
considered the uppermost water-bearing aone , Since MW-115 is
more favorably 10cat4ad, MW-114 should be repl,aced w:i.th a well
locat:ed between MW-l:LS and ,:W-1.l3. Ali::ern'3.te locations further
west would also be suitable.

SWlUD.ary: 1. new up-gradient well, 1 new down-gradient well.

pond 8S:

The up-gradient wells, when considered together, provide adequate
coverage to evaluate ground"-water quality approaching this und.t.,
Whi~E~ marginal, due t:o its 'l::.angentially, dc)wn--qradient locati.on,
MW-12,0 is screened adequately. Well MW-1SCI :is not suitable due
to it:s location and s;hould be replaced. Similarly, since the
location for MW-1.52 e;ssentially overlaps ttlat: of MW-.1.20, a new

http:MW-1.1.4
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tion should be selected which monitors the cen.tral portions
e unit. In this wa~r, two new wells can meet the intention

he requirement for tbJ~ee down-gradi~~ wells.

,fary: 2 new down-gradient weJ_ls.

fe IV and Pond 8E SystEim:

-iJO and MW-~J7 are located too far west to reflect the
e$istry of the water which shoUld bE~ monitored at the down
a4ient lilllit of the unit. A new up-grad,ient well at a truly
-~ adient location and screened to sample 'l::he ChE:rnU.Stry of the

-lnost water-hearing unit' is needE~d.

can be accomplished using the existing
04, augmented. with 2 ne.w wells. :M:W-~3~ and MW-·~~4 should be
aced with wells screening .an appropriatlaly shaJ.~ow interval.

~ tionally, the new wells should provide :iiamplin9r l.oca.tions
the central portions c:)f the regulated l.1ldts, :I'ather than
ntrating samplinq at t.he marqins of th~! units ..

~ new up-gradient well, 2 n~w dOWl~-gradient wel1s.

"



FMC Corporation 

Phosphorus Chemical Division
 
Box 4111
 
Pocatello, Idaho 83205
 
(208) 236-8200 -FMC 

July 24, 1995 

Curt Black 
MIS HV-106 
U.S. EPA, Region 10 
1200 Sixth Avenue 
Sea ttle VA 98101 

Dear Curt: 

I want to take the opportunity to thank you for your efforts to 
become acquainted with the FMC facility and it's issues, and in 
particular for your visit last week. 

As we agreed I am attaching a summary of the agreements we reached 
regarding the well locations and construction intervals for the 1995 
RCRA wells. Also I committed to get you two letters of explanation: 
(1) explaining the migration of contaminants through an upward 
gradient, as in the vicinity of Pond 8S; and (2) a letter from Idaho 
Power regarding masking the power line between Pond 9S and the Phase 
IV ponds. These letters will be forwarded in the next couple of 
weeks. 

If you have any questions or concerns regarding the meeting, this 
letter or the agreement that I have summarized in the attachments, 
please let me know. Again, FMC appreciates your efforts. 

Sincerely, 

Pamela S. French 
Sr. Environmental Engineer 

.~ -. r 

~~e~· 
JD Buttelman 



The following is an outline of the 1995 well installations and 
const~uctions agreed to during the July 18/19, 1995 meetings with 
Curt Black, Region 10 EPA. 

ISS wells 

Well 165 

This is an upgradient well for 15S. This well will be located just 
outside the south gate, between the FMC fence and the Kinport 
access road. It will be as near the fence corner as possible and 
still maintain the required distance from the overhead power lines. 
The split spoon interval will begin at 65ft. and continue to 95 ft. 
If a sand unit is present at approximately 75 ft. this will be the 
completion interval. If this unit is non-existent, it will be 
completed in the upper gravel,with the screen inte~val at the top 
of the gravel unit (i.e. at the facies change). 

Well 166 

This is a downgradient well for 15S. This well will be located 
north of the fence between the ponds and Bannock Paving, midway 
between existing wells 113 and 115. The split spoon sampling 
interval will begin at 60 ft. and continue for 30 ft. If an upper 
sand unit that is present in well 115 at about 70 feet is 
present, the well completion will be in this unit. If the sand 
unit is not present (as in well 113) then the well will be 
completed in the upper gravel, with the screen interval at the top 
of the gravel unit (i.e. at the facies change). 

Phase IV and 8E wells 

Well 167 

"This well is an upgradinet well for the Phase IV ponds and BE. 
This well will be located as close as possible south of the middle 
dike of the Phase IV ponds, near the juncture of the south property 
road, and the south pond road. The split spoon interval will begin 
at 80 ft. and continue through 110 ft. If the sand unit present at 
approximately 90 ft. is present, the well completion will be in 
this unit. If the sand unit is not present, the well will ho 
completed in the upper gravel, with the screen interval at t)l(' top 
of the gravel unit, (i.e. at the facies change). 

Well 168 

This is a downgradient well for the Phase IV ponds and 8E. This 
well will be located as far east of well 114 as possible, on the 
north side of the fence between FMC and Bannock Paving. The split 
spoon sample interval will begin at 65 ft. and continue to 95 ft. 
If the sand unit present in well 115 is present at about 70 ft .. 



the screen will be in this unit. If the sand is not present, this 
hole will be plugged and abandoned. The rig will then move to a 
location just east of well 114 and screen through the upper sand 
uni t, immediately below the water table at, about 70 ft. 

Pond as wells 

Three wells across the road from Pond 8S (downgradientl will be 
installed, one north of 150, one at the intersection of the 
ferrophos road and the Pond 8S road, and one as far east as 
possible, north of road and west of the slurry lines and power line 
north of 9S. 

well 155 

The split spoon sample will begin at 95 ft. and continue to 120 ft. 
The screen will be placed at the facies change between the silt and 
the silty gravel, between 115 and 120 ft. in well log 150. 

Well 156 

This will have the same construction and sampling interval as well 
155. 

Well 157 

This will have the same construction and sampling interval as well 
155. 



UNITED STATES ENVIRONMENTAL PROTEC'nON AGEI~(~ 
REGION 10 

1200Sixth Avenue 
Seattle, Washington 98101 

August 19~ 1997 

Reply To	 ~~~ 
C C', LJ~r~\Attn Of: WCM-121 

~y/H 
s e-- \.~ 

Mr. Dave Buttleman \Z11~ Stlllf'tltl~~
 
Environmental Manager --:S 0 V\ " t~ ef
 
FMC Corporation ~ ,y.."<l ~D r:
 

,y;2 ~V()...,· 
P,O. Box 4111 ,t\. V 
Pocatello, Idaho 83205 

Re:	 FMC Corporation, EPA I.D. No. IDD 07092 9517 
Pond 17 Response Action Plan/Groundwater Monitoring 

Dear Mr. Buttleman: 

The Environmental Pro1:ection Agency (EP1\) has completed its 
technical review of FMC's proposed action leakage rate (ALR) for 
Pond 17. The results of this review have been sent under 
separate cover. 

On May 30, 1997, as requested by EPA, FMC aubm i t.ted 
information pursuant to 40 CFR Part 265 supporting conversion of 
the NOSAP Landfill to a surface impoundment (Pond 17). EPA has 
conducted a preliminary review of 1) the Response Action Plan 
(RAP), which FMC is required to submit pursuant to 40 CFR 
§265.223(a), and 2) the Groundwater Monitoring Plan pursuant to 
40 CFR Part 265 Subpart F. EPA has not conducted a complete 
review of all the info]~ation submitted. FMC must ensure its 
plans and operations are compliant with all a.pplicable 
regulations. 

Although EPA regulations do not provide for approval of the 
RAP, or the Groundwater Monitoring Plan, we wouLd Ld.ke to share 
with you our concerns regarding these plans. We believe the RAP 
does not adequately address 40 CFR §265.223(b) (3), the 
requirement to determine t:he location, size and cause of any 
leak. The RAP implies that if the unit is used for wastes other 
than NOSAP wastes, FMC does not have the ab i.Ldt.y to determine the 
location, size and cause of a leak from the surface impoundment. 
The RAP also implies the facility could not r'espond to a 



:2
 

rp·iO·t '1 t
 
t ... -..t 

!".cat1fs'trophic release LE the unit is used for wastes other than 
:'·~NQsAP,·waste. 

EPA does not believe t:his meets the requirements of this 
regulation. EP.A. similarly has comments on the proposed· 
groundwater monitoring system, gPA has discussed these comments 
wi th FMC staff, and the comments .are provided in the enclosure to 
this letter for your consideration. 

If you have any questions, plea.se do not hesitate to contact 
Linda Meyer at (206) 553-6636. 

Sincerely, 

J)~.zJ~A 
Michael A. Bussell, Director 
Office of Waste and Chemicals Management 

Enclosure 

cc:	 Bob Hart, Fl.-rC
 
Candy Jackson, Shoshone-Bannock Tribe
 
Susan Hanson, Shoshone-Bannock Tribe
 
Deborah Reyher, DOJ
 



MONITORING WELL LOCATIONS AND SCREEN PLACEMENT 

Figure A-I presents the locations oftbree existing wells for monitoring releases from Pond 17; one 
proposed location for an additional well is also shown. Deficiencies with the well locations are: 

•	 Well 169 is insufficient for monitoring groundwater quality upgradient ofpond 17. FMC has stated 
previously that two chemically different groundwater regimes exist Pond 17 lies near the 
convergence zone of the two regimes according to the flow paths shown in the figure, therefore it is 
important to obt.ain upgradient groundwater samples from both regimes. 

•	 The well screens of well 169, and 171 are placed too deeply to properly monitor the uppermost 
aquifer. 

•	 Well 170 is completed within a layer ofbedrock (Rhyolite) instead of overlying silty gravel and 
sandy silt. It is unknown ifgroundwater chemistry in this well is the same as that in the other 
monitoring wells. Further geochemistry characterization should be conducted after the baseline data 
are available to determine whether well 170 can be used as a downgradient monitoring wen. 

A total of three new wells should be installed: an upgradient well west of Pond 17, a downgradient well 

northeast of Pond 17 and northwest well 171, and the proposed new well In indicated in Figure A-I. The 

well screens of the new wells should be placed in the uppermost aquifer as near to the water table as possible, 

in a zone that yields significant amounts of groundwater (that is, enough to be a viable domestic water 

supply). 

The geologic drill log ofwell 170 indicate complex lithology at the site of Pond 17. Rhyolite bedrock was 

encountered at an elevation of 4,391 feet above mean sea level. The bedrock was not found at this elevation 

in the other two borings. The lateral extent of the bedrock layer should be further characterized after the new 

monitoring wells are installed. 

ALTERNATE VERSUS DETECTION MONITORING SYSTEM 

The text indicates that an alternate groundwater monitoring system is being implemented for Pond 17. The 

Pond 17 groundwater monitoring program presented is actually a detection program (de:Eined in Title 40 Code 

of Federal Regulations [40 CFR] 26.5 Subpart F) that meets the analytical parameter requirements specified 

in 40 CFR 265.92 [bj]] through 3] and includes three additional analytical parameters: ammonia, 

orthophosphate, and potassium. According to 40 CFR 265.90 (d), an alternate groundwater monitoring 



system may be implemented if the "owner or operator assumes (or knows) that ground-water monitoring of 

indicator parameters in accordance with §§265.9I and 265.92 would show statistically significant increases 

(or decreases in the case of pH) when evaluatedunder §265.93(b)." Pond 17 RS a new pond, and it does not 

appear that FMC acknowledges that contaminant releases to groundwater have occurred. Also, ifFMC were 

to acknowledge that releases to groundwater have occurred, the alternate groundwater monitoring program 

would have to include analysis of the hazardous wastes or hazardous waste constituents at the facility (40 

CFR 265.93 [d][3][ii]), not just indicator parameters, as currently proposed. The discrepancies should be 

resolved. 

PROPOSED FUTURl8: REDUCTION IN MONITORING F'ARAMl8:TERS 

The text states that after four quarters ofmonitoring, the list of parameters monitored in the Pond 17 

monitoring program will be reduced to be consistent with the monitoring programs for the other waste 

management units. Such a reduction should not occur by default after four quarters of monitoring but should 

be justified by the analytical results obtained during the four quarters. Any reductions should be approved by 

EPA before implementation. 



FMC Corporation

Phosphorus Chemical Division
Box 4111
Pocatello, Idaho 83205
(208) 236-8200

September 23, 1997

Ms. Linda Meyer
MIS HW-106
U.S. Environmental Protection Agency, Region 10
1200 Sixth Avenue
Seattle, WA 98101

-FI'IIC

Subject: Additional Groundwater Monitoring Wells at Pond 17, FMC, Pocatello

Dear Ms. Meyer:

As we have discussed by telephone, FMC installed five (5) additional groundwater
monitoring wells at Pond 17 during July 1997. One well (172) was installed as proposed in
FMC's RCRA Groundwater Monitoring Plan for Pond 17, May 1997, and four wells (179,
180, 181 and 182) were installed in response EPA's comments on the Groundwater
Monitoring Plan for Pond 17 as documented in a letter from EPA dated August 19, 1997.
Details on the additional monitoring well locations and construction details are provided in
this letter and attachments.

The current Pond 17 monitoring well network (a total of 8 wells) is sbown on attached
Figure A-I. Boring logs and well construction diagrams for the new wells are also attached.
The additional well locations and screened interval are described below:

Monitoring well 179: Located up-gradient and adjacent (to the extent practical) to the west
of Pond 17. This well is screened from 49 to 59 feet below ground surface (bgs) in the fine
grained (silt and clayey silt) saturated zone. This well is screened across the water table
(static water level was measured at 50.77 feet bgs on August 18). Pump testing of this well
showed that this well will not sustain a yield of 1 gallon per minute (gpm).

Monitoring well 181: Located down-gradient and north-east of Pond 17, northern-most
down-gradient well. This location is as far north and west as practical from well 171 due to
obstruction from the Chevron pipeline easement and Pond 17 access road. This well is
screened from 50 to 60 feet below ground surface (bgs) in the fine-grained (silt and clayey
silt) saturated zone. This well is screened at the water table (static water level was measured
at 48.8 feet bgs on August 18). Pump testing of this well showed that this well will not
sustain a yield of 1 gallon per minute (gpm).



Ms. Linda Meyer
September 23, 1997
Page Two

Monitoring well 180: Located down-gradient and east of Pond 17, southern-most down
gradient well. This well is located in close proximity to well 170. This well is screened
from 52 to 62 feet bgs in both the fine-grained (silt and clayey silt) saturated zone and
uppermost coarse-grained (sand and gravel) saturated zone. This well is screened near the
water table (static water level was measured at 50.7 feet bgs on August 18).

Monitoring well 182: Located down-gradient and east of Pond 17, "middle" down-gradient
well. This well is screened from 48 to 58 feet bgs in the fine-grained (silt with gravel and
clayey silt) saturated zone. This well is screened at the water table (static water level was
measured at 48.42 feet bgs on August 18).

Monitoring well 172: Located as the third down-gradient well on the east side of Pond 17,
between wells 170 and 171. This well is screened from 71 to 76 feet bgs in the uppermost
coarse-grained (sand and gravel) saturated zone. This well is not screened across the water
table (static water level was measured at 48.66 feet bgs on August 18).

Monitoring wells 179, 181 and 182 were installed at locations and screened intervals as
recommended in EPA's comments. However, as FMC has stated in the past, the fine
grained saturated zone does not yield a significant quantity of water as demonstrated at wells
179 and 181. The silt with gravel encountered at well 182 does yield more water (well 182
yields greater than 1 gpm), however this more permeable horizon is not laterally extensive
(was not encountered at well 179 or 181).

Well 180 was installed to address EPA's comment that well 170 is screened in rhyolitic
bedrock and may monitor a different hydrogeochemical regime than encountered in the sand
and gravel aquifer. Groundwater geochemistry data will be compared between the wells to
evaluate possible geochemical differences prior to abandoning well 170 in favor of well 180
that is screened in the sand and gravel aquifer.

As noted by EPA, Pond 17 has not received any waste and releases have not occurred from
Pond 17. FMC's groundwater monitoring at Pond 17 is for leak detection using an alternate
statistical method for data evaluation. The alte:mate statistical method used by FMC was
developed for leak detection monitoring in consultation with EPA (James R. Brown, EPA
Office of Solid Waste). FMC has previously provided information to EPA demonstrating
that concentrations of indicator parameters in down-gradient wells are statistically higher
than the up-gradient well at Pond 17 using the analysis of variance technique recommended
in RCRA guidance documentation. The statistical difference is due to the influence of
different hydrogeochemical regimes and groundwater contamination from old ponds. The
ANOVA technique cannot distinguish existing groundwater conditions from a potential
future leak and is not appropriate for leak detection at the site.



Ms. Linda Meyer
September 23, 1997
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The additional wells were sampled during the week of August 18 as part of the regularly
scheduled third-quarter RCRA groundwater monitoring. Per FMC's RCRA Groundwater
Monitoring Plan for Pond 17, the samples will be analyzed for the Appendix III list of
parameters. Analytical results for the new wells will be included in the third quarter 1997
RCRA groundwater data package. As in the past, the quarterly data packages will be sent to
your attention. Following the initial four quarters of data, FMC will review the data and
reduce the analytical parameter list for Pond 17, as appropriate.

Please feel free to contact me at (208) 236-8658 should you have questions regarding this
information.

Very truly yours,

Rob J. Hartman
FMC Corporation

Attachments

cc: Jim McCormick. EPA



Author: LINDA MEYER <MEYER.LINDA@epamail.epa.gov> at Internet 
Date: 10/1/98 4:54 PM 
Priority: Normal 
TO: ROB	 HARTMAN at CPGPOC02 
CC: LIT@ttemi.com at INTERNET 
Subject: GW MW comments/questions -Forwarded 

Hi Linda, 
The following summarizes my comments and questions on FMC's proposal of new 
monitoring well installation. We may need to talk to Rob to make sure that 
my summary of FMC's proposal is accurate and to clarify that 10/12/98 well 
installation activity will have any deviations from the Pond 8S closure plan 
(may/1998) and Part B Permit Application (revised 1/31/1998). Any questions 
about this summary, please send me an e-mail (since you cannot talk now; 
hope you get better soon) . 

(1)	 Pond 8S 
Currently: One upgradient well (158) and three downgradient wells 

(155, 156, and 157) 
Proposal: Install a new upgradient well (183) near 158 and screened 

at water table. 
Comments: I don't have problems with this proposal. However, we 

need to know the specific location of the new well 183. How far from 158? 
In which direction? Also 158 should be continuously monftored. I don't 
know whether we have representative upgradient wells even after we add 183. 
Lithology at Pond 8S changes significantly from up- to down-gradient of the 
pond (In FMC's term, maybe facies change). Whether the up- and 
down-gradient gradient wells are installed in a horizontally hydraulically 
well-connected zone remains to be evaluated. 

In general, I agree with Rob's proposal: when well is advanced to 
the target depth, let it sit for awhile to evaluate the potential yield 
capacity. I would like to discuss with Rob what type of drilling rig/method 
he will be use: auger? air rotary? with driving casing? mud? It is critical or· 
to avoid using mud. The field geologist should be very experienced to be 
able to log the lithology without continuous coring... .. 

(2)	 Pond 17
 
Currently: One upgradient well (179) and six down gradient wells
 

(170, 171, 172, 180, 181, and 182). Out of total five down gradient wells, 
only three wells (171, 172, and 180) were proposed t:o be included in the 
monitoring network by FMC. 

Proposal: Install a new upgradient well at deeper depth (173) to 
replace 179. 

Comments: Several questions: what happened to well 170? This well 
was installed in rhyolite bedrock. Did we have sampling result for 170? How 
was it in comparison to the results from 180? What are the yield from wells 
181 and 182? Were the wells dry or dry seasonally? Have the wells 181 and 
182 been sampled? I am not concern about low yields of these two wells. 
The question is whether they are representative of the upper most aquifer. 
We need more information before approving the proposed 4-well monitoring 
network for Pond 17. 

I don't have problem to add 173 as upgradient well. But it is too 
early to talk about to replace 179. Lithology and groundwater flow pattern 
are also complex in this area. Bedrock depth is shallow. Lateral 
continuity of lithologic layers may be limited. Cross sections 
perpendicular to flow directions show significant different features. It is 
still questionable that we can delineate a horizontally continuous upper 
aquifer zone along the flow direction. In other words, we don't know 
whether the current and proposed up- and down-gradient wells are monitoring 
the same zone and what zone is more appropriate to be monitored. I would 
like to discuss with Rob and his consultants on this issue. 



(3) Ponds 18/19 
Currently: One down-gradient well (154) 
Proposal: two new upgradient wells 174 and 175. Three down gradient wells 
176, 177, and 178. six new wells (184, 185, 186, 187, 188, and 189) as 
contingency water table wells. These water table wells will be paired with 
wells 174, 175, 176, 177, 178, and 154, respectively. 
Comments: I think that the plan was good. My recommendation is to drill 
the wells at the targeted water table depth. If there is water in the 
borehole after sit or initial well development, test the yield and complete 
the water table well. FMC may chose to construct deep wells too. Giving 
the complexity of lithology and hydrostratigraphy at this areal we may need 
the well pairs to figure out the groundwater flow pattern and geochemistry. 
I think FMC should plan to install the 11 wells as proposed in the Part B 
Permit Application. Make sure the paired wells are not too far with each 
other. I don't know the exact locations for pond 17 wells; but it appears 
to me some the shallow wells are 100 feet from the deep wells. Also make 
sure have an experienced field geologist/hydrogeologist log the boring 
consistently. 

, 

! . 

I'.! 
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A .  ;e-;i>n 4 Nature and Extent of Constituents of Potential Concern ------ 

This 'method was chosen over the method in which the detection limit is 
divided by two (EPA, 1989) because of a lack of co.nsistency in reported 
sample detection limits. The instrument detection limit (IDL) for inorganic 
parameters cited in the EMF/RI/FS Sampling and Analysis .Plan (Bechtel, 
1992b) was not always achieved or was not appropriate due to a variety of 
field-, laboratory-, and blank-related issues. Consequently, reported sample 
detection limits (i.e., values at which a U qualifier was assigned) for one or 
more parameters for a given sample during a given sampling round were 
often well above the IDL and, in many instances, were above unqualified 
analytical results for the same parameter in previous or subsequent rounds 
of sampling. 

4.4.1 Representative Groundwater Chemistry 

The representative groundwater chemistry must be well defined prior to assessing 
the nature and delineating the extent of site impacts. Typically, wells upgradient 
from a potential source area are sufficient to describe the representative 
groundwater chemistry. In the EMF study area, there are severai distinct natural 
hydrogeologic areas and associated water chemistries, as well as a number of 
potential sources. This complicates the definition of representative groundwater 

CI( chemistry because there are mixing zones where these hydrogeologic areas and 
water chemistries meet. Thus, several distinct hydrogeochemical regimes may be 
upgradient from a given potential source. In addition, several potential sources 
may lie along a groundwater flowpath, resulting in one source being upgradient of 
another. Thus, an assessment of the potential impact of a reIease from the more- 
downgradient source cannot be made until the potential impact of the more- 
upgradient source is identified. 

Because there are other anthropogenic activities that impact groundwater quality in 
the EMF study area (e.g., the presence of a National Priorities List [NPLI site 
upgradient from the EMF facilities along the Portneuf River Valley), the term 
"background" is not used to describe groundwater chemistry unimpacted by EMF 
site-related activities. Rather, the term "representative" is used to describe 
constituent concentrations that reflect non-EMF site-related groundwater quality but 
that may reflect constituent levels contributed by offsite sources. 

4.4.1.1 Selection of 16 Representative Wells 

In light of the presence of three hydrogeologic areas, various offsite groundwater 
impacts, and other factors, the following criteria were used to select representative 
wells: 

The group of wells must be representative of the three different 

h hydrogeologic areas delineated in Section 3.3. 
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Section 4 Nature and Extent of Constituents of Potential Concern C4 I 
The well group must represent groundwater from the different lithologies 
described in Section 3.1. 

The welis must be located upgradient or crossgradient from known or 
suspected EMF source areas, as defined by horizontal and/or vertical 
hydraulic gradients. 
Inorganic geochemistry must be consistent for wells within the group; if 
significant outliers exist, there must be a plausible explanation for these 
outliers that relates them to known non-EMF sources and activities. 

On the basis of these criteria, an initial set of 16 wells was selected (Figure 4.4-7). 
These wells comprise a representative cross-section of the different geologic and 
hydrogeologic conditions that exist in the EMF study area. Although there are other 
wells in the study area that are not impacted by site-specific activities, they were not 
used to define representative concentrations in the early part of the analysis because 
it was not clear at that time that they were upgradient (or mossgradient) of potential 
sources. It was only after results from wells sampled during Phase IT of the RI were 
available that it could be shown that these wells were clearly upgradient. 

The initial set of 16 wells and associated hydrogeochemical regimes are: 

Michaud Flats: Wells 101, 102, TW-lOS, 147 
Bannock Range: Wells 130,120,106, Idaho Power, 301, PEI-I, 305 

Portneuf River Valley: Wells PEI-6,510,511,512,513 

When evaluating representative concentrations of certain constituents in 
groundwater, it is also important to have a time series of data to define the 
representative values. Time-series data provide a better estimate of concentrations 
because seasonal and long-term trends can be evaluated. In addition, the overall 
variability of the groundwater chemistry is depicted better by long-term monitoring. 
Several wells in the group have 10 or more data points over a period of 3 years. The 
500- and 300-series wells were installed in 1992 and have four data points associated 
with them. 

Time-series data of groundwater elevations are also important when defining wells 
that are upgradient and crossgradient from a potential source. In Section 3.3, the 
overall consistency of the groundwater gradients, both vertical and horizontal, was 
demonstrated. This consistency is critical for increasing the certainty of defining 
hydraulic relationships between wells and potential sources. 

As shown in Figure 4.4-7, Wells 120, 130,301, PEI-I, and 305 are close to existing or 
former waste management facilities. Because these wells are close to potential 
sources, the chemical and physical groundwater parameters of these wells were 
compared to other representative wells in the same hydrogeologic area. The 
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comparison confirmed that these wells were unaffected by facility activities, and 
Wells 120, 130,301, PEI-I, and 305 were retained in the representative well network. 

Wells 301 and PEI-1 were included because groundwater elevations in these wells 
indicated there was a significant interval (60 feet) of unsaturated soil and bedrock 
between any gypsum stack water and the groundwater in these wells. In addition, 
the water in these wells is hydraulically upgradient from wells along the north of 
the gypsum stack, further indicating that these wells are truly upgradient from the 
gypsum stack. 

Well 130 is screened in the deeper saturated unit and is separated from the upper 
saturated gravels by a silt aquitard that is approximately 46 feet thick. Well 
construction details indicate the solid casing penetrates fonner Pond 6E. There is a 
well seal consisting of bentonite-cement grout and a bentonite seal above the filter 
pack. These seals should prevent vertical migration of constituents downward, into 
Well 130. The vertical head differences between Well 130 and the nearby shallow 
Wells 129 and 137 indicate vertical hydraulic gradients are very low. The direction 
of vertical gradient is variable; during some periods, downward vertical gradients 
are observed and at other times, upward vertical gradients are measured (Figures 
3.3-5A to 3.3-5E). Overall, the vertical separation between the upper saturated gravel 
and the deeper gravel monitored by Well 130 indicates that groundwater quality in 
Well 130 should not be impacted by past or current facility activities. 

Well 130 was selected at the beginning of the RI because there was a long 
groundwater sampling record for this well. In Phase II, Well 158 was installed 
Further upgradient from the former ponds area. Water levels in Well 158 are 2 to 3 
Feet higher than water levels in Well 130 (Figure 3.3-3E). Water chemistry results- 
from Well 158 are similar to those from Well 130. However, Well 158 was not 
substituted for Well 130 as a representative well because it had only been sampled 
once before preparation of this report. 

Well 120 is located crossgradient from Pond 8S, about 140 feet from the northeastern 
edge of the pond. Well 120 is screened in the upper saturated gravel unit. This 
portion of the aquifer has been impacted by releases from Pond 8S, as evidenced by 
analytical results for samples from Wells 150 and 152. The water chemistry from 
Well 120 is markedly different from that of these two wells, showing much lower 
concentrations of metals, major ions, and other parameters. These lower 
concentrations reflect u ~ m p a c t e d  representative groundwater flowing through this 
area. Well 158 is located upgradient from Well 120 and exhibits similar water 
chemistry, with only subtle differences. 

In conclusion, Wells 120 and 130 are located very near known areas of impacted 
groundwater but contain lower metal, nutrient, and major ion concentrations than 
wells immediately downgradient from these areas. Concentrations of all parameters 
measured in Wells 120 and 130 are similar to concentrations detected in other 
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representative wells. On the basis of this information, the groundwater analytical 
data from these wells were used to define representative groundwater chemistry. 
When additional groundwater data become. available for Well 158, this well may 
replace Wells 120 and 130, or Well 158 may be added to the representative 
groundwater database. Wells 514,515, and 516 (which were also installed during 
Phase 11) may also be added to the network of representative groundwater wells after 
additional sampling results become available. 

Well 305 is crossgradient from the gypsum stack and lies on the east side of a draw 
within the Bannock Range area. The groundwater from Well 305 is representative 
of deeper Bannock Range groundwater, unaffected by'gypsum stack activities. 

4.4.1.2 Characteristics of Representative Groundwater Quality 

Major Ions. In the evaluation of the major ion chemistry, three hydrogeochemical 
regimes have been defined within the shallow saturated zone. These are: 

Michaud Flats groundwater, which has a calcium-chloride water chemistry; 
higher concentrations of all common ions, except bicarbonate, than Bannock 
Range groundwater; and higher concentrations of calcium, chloride, 
potassium, and sodium than Portneuf River groundwater. lm 
Bannock Range groundwater, which has a calcium-bicarbonate water 
chemistry with lower overall ionic concentrations than the other two 
regimes. 
Portneuf River Valley groundwater, which has a calcium-bicarbonate water 
chemistry with a higher proportion of bicarbonate ion than the other two 
regimes. 

The areas of these three regimes are plotted in Figure 3.3-1. This figure also . 
illustrates the hydrogeologic areas defined previously in Section 3.3. "Hydrogeologic 
areas" are defined by geologic and hydrogeologic physical properties such as 
hydraulic conductivity; "hydrogeochemical regimes" are defined by general water 
chemistry parameters. 

Groundwater in the Bannock Range hydrogeochemical regime can be separated into 
high- and low-chloride subgroups. For the low-chloride Bannock Range subgroup, 
concentrations of most common ions are lower than those for the other two 
hydrogeochemical regimes. High-chloride Bannock Range water chemistry may 
represent mixing of Michaud Flats and low-chloride Bannock Range groundwater. 
Concentrations of common ions are generally higher in the high-chloride Bannock 
Range water than in the low-chloride Bannock Range water (Table 4.4-1). 

For Portneuf River groundwater, the concentrations of common ions are less 
variable than in the other two hydrogeochemical regimes. Calcium and sodium 

n 
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concentrations are similar to those found in Michaud Flats and Bannock Range 
groundwater. Chloride and potassium concentrations tend to be low, and 
magnesium and sulfate concentrations tend to be greater than those found in the 
Michaud Flats and Bannock Range regimes (Table 4.41). 

The mean concentrations of common ions from the 16 representative wells 
(Table 4.4-1) were used to prepare Piper and Stiff diagrams of common ion 
proportions. With these diagrams, characteristic common ion balance (or common 
ion water chemistry) of the three hydrogeochemical regimes can be distinguished. 

Piper diagrams (Figure 4.48) present cation/anion ratios in percent milliequivalents 
per liter (mEq/l). In the Piper diagram, the two triangles present cation (calcium, 
magnesium, and sodium plus potassium) and anion (bicarbonate plus carbonate, 
sulfate, and chloride) ratios. 

All three regimes cluster tightly in the cation triangle, showing the similarity in 
cation ratios among the three hydrogeochemical regimes. The clear separation of 
the Michaud Flats water from the other two regimes in the anion triangle 
demonstrates the calcium-chloride chemistry of this hydrogeochemical regime 
compared with the calcium-bicarbonate chemistry of the Bannock Range and 

"3 Portneuf River hydrogeochemical regimes. In the quadrilateral portion of the Piper 
B= diagram, the clustering of points into three groups demonstrates the overall water 

chemistry similarity within each regime. 

Figure 4.49 presents Stiff diagrams for the Michaud Flats, Bannock Range, and 
Portneuf hydrogmchemical regimes. The Stiff diagrams for all three regimes show 
calcium is the dominant cation. Chloride is the dominant anion in Michaud Flats 
groundwater. 

Michaud Flats representative Wells TW-10s and 147 have higher concentrations of 
sodium, potassium, and chloride than representative wells to the east and south 
(e.g., Wells 101 and 102). Goldstein (1981) examined springs and wells in the 
Pocatello and Michaud Hats area. Data reported for the Crockett well, located 
approximately 2.5 miles (4 krn) north and west of the EMF facilities, had even 
greater concentrations of salts than Wells 147 and TW-10s (Goldstein, 1981). This 
suggests that salinity (sodium, potassium, and chloride) increases toward the west 
and north in Michaud Flats groundwater. 

As a criterion to compare representative concentrations with impacted groundwater 
concentrations of common ions, mean concentrations and standard deviations were 
calculated using the entire data set for the 16 representative wells (Table 4.4-1). A 
range for representative concentrations was then calculated for each ion based on 
the mean plus or minus two times the standard deviation (ZXSD). 
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Physical Parameters. Previous investigations within the EMF study area have 
included characterization of physical parameters as a means of identifying sources of 
water. Data were collected and analyzed for samples from all wells in the RI 
program for the following parameters: 

PH 
Specific conductance 

Temperature 

Total dissolved solids 

Reduction/oxidation potential (redox) 

The means and ranges of the physical parameters for the 16 representative wells are 
presented in Table 4.41. Means and ranges were also calculated for the entire data 
set and for each of the three hydrogeochemical regimes. 

Groundwater was generally neutral to slightly alkaline (pH range from 6.9 to 8.9). 
Evaluation of the time series of pH values obtained from Well PEI-I, which had the 
highest pH value (9.4)) indicates that this value is an outlier. Other physical 
parameters show more variability among the three hydrogeochemical regimes. 

Michaud Flats groundwater had a higher range of specific conductance (621 to 
1,059 phos /cm)  and total dissolved solids (209 to 876 mg/l) and generally low 
mean temperature compared with the other regimes (14.2OC). It had both positive 
and negative redox values (-38 to 156 mV). Higher specific conductance and total 
dissolved solids values were consistent with the overall higher ionic concentrations 
for groundwater in the Michaud Flats. 

Reduction/oxidation potential (redox) is the ability of the groundwater to bring 
about oxidation or reduction; it is commonly given the symbol Eh (in mV). Redox 
was measured only during one sampling round (March 1993); Eh ranged from -38 to 
255 during this sampling event among the 16 representative wells. Well TW-IOS, 
which was constructed with a mild steel casing, was the only well with a negative 
redox value. 

Low-chloride Bannock Range groundwater was characterized by low specific 
conductance (286 to 708 pmhos/cm) and total dissolved solids (163 to 468 mg/l), 
higher temperatures (16.1°C), and a wide range of positive redox values (41 to 104). 
High-chloride Bannock Range groundwater was characterized by specific 
conductance and total dissolved solids intermediate between Michaud Flats and 
low-chloride Bannock Range groundwaters. 

The Portneuf River regime was characterized by intermediate specific conductance 
(611 to 933 phos /cm)  and total dissolved solids (394 to 591 mg/l), lower 
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temperatures (13.2"C), and a narrower range of positive redox values (83 to 137) than 
the other regimes. 

Nutrients and Fluoride. Data have been collected and analyzed for samples from 
representative wells in the RI program for the following parameters (Table 4.4-2): 

-Ammonia 

Nitrate 

Orthophosphate 

Total phosphorus 

Fluoride 

The nutrients and fluoride occur naturally to some degree in groundwaters but are 
also contributed by numerous anthropogenic activities such as septic systems, 
livestock raising, fertilizer application, and other activities. In addition, certain soil 
and rock types may leach phosphorus, present as a naturally occurring element in 
the minerals. These constituents were also identified in the EMF feedstock, 
byproduct, and wastestreams. 

Ammonia (NH3 as N) concentrations were negligible in the representative wells. 
The mean 'concentration of ammonia ranged from nondetect (ND) to 0.8 mg/l. 
Maximum concentrations were: fluoride, 0.8 mg/l; nitrate, 4.8 mg/l; 
orthophosphate, 2.7 mg/l; and total phosphorus, 3.2 mg/l. Wells 130 and 120 had 
the highest orthophosphate and total phosphorus concentrations. The Michaud 
Flats regime generally had higher nutrient concentrations than the other two 
hydrogeochemical regimes; the Portneuf River regime generally had lower nutrient 
concentrations, with the exception of nitrate. The mean concentration of nitrate in 
the Portneuf River regime was 2.6 mg/l, and the mean plus or minus two standard 
deviations ranged from 0.9 to 4.3 mg/l (Table 4.42). 

For some parameters (e.g., ammonia) there were no samples with an analytical 
result re~orted above the detection limit for anv round of sam~linrr conducted for 
some wills. Table 4.4-2 documents this inform$tion by reporthg EH (no hits) 
rather than ND, the mean sample detection limit. 

Metals. Representative groundwater was analyzed for 22 alkali metals, alkaline 
earths, and trace metals (hereafter referred to as metals) (Table 4.4-3). The results are 
discussed in this section. 

Most metals (16 of 22) were not detected in representative groundwater or were 
detected in only a few samples, or from a few wells and in low concentrations. 
Mean concentrations were below detection or negligible (detected in only a few wells 
or a few samples at levels very dose to the detection limit) in all three 
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hydrogeochemical regimes for antimony, beryllium, cadmium, manganese, 
mercury, molybdenum, nickel, selenium, silver, and thallium. Mean 
representative concentrations were low in all three hydrogeochemical regimes for 
aluminum (0.18 mg/l), chromium (0.005 .mg/l), cobalt (0.018 mg/l), lead (0.002 
mg/l), lithium (0.031 mg/l), mercury (0.0006 mg/l), and vanadium (0.024 mg/l). 

Arsenic, barium, and boron were found consistently in representative groundwater 
for all three hydrogeochemical regimes. Arsenic was detected in representative 
groundwater at mean concentrations from 0.004 to 0.032 mg/l. Barium was found 
in representative groundwater at mean concentrations from 0.04 to 0.23 mg/l. 
Boron was found in representative groundwater at mean concentrations from 0.04 
to 0.26 mg/l. 

The presence of iron, copper, and zinc in representative groundwater was not 
consistent over time or among the three regimes. Iron was found in representative 
groundwater at mean concentrations from below the detection limit to 2.00 mg/l. 
Measurements over 1.0 mg/l were generally limited to initial rounds of sampling 
for wells such as 512,101, and 102. In the case of Wells 512 and 101, iron was not 
detected in subsequent rounds of sampling after initial measurements of 2.00 and 
1.98 mg/l, respectively. 

Copper and zinc were found generally only in the Bannock Range regime. Copper 
was detected at mean concentrations up to 0.014 mg/l. Mean zinc concentrations 
were either below the mean detection limit (0.017 mg/l) or at much higher 
concentrations (0.269 to 0.287 mg/l). These two higher readings were detected at 
Idaho Power and PEI-1. The average for PEI-I may be an artifact attributable to one 
very high outlier (0.72 mg/l), one nondetect, and two samples under 0.1 mg/l (0.07 
and 0.018 mg/l). Hence zinc concentrations were probably not as high as these 
values would indicate (Table 4.4-3). 

Radiological Parameters. A summary of the activities for radiological parameters- 
gross alpha, gross beta, radium-226, and radium-228-for the 16 representative wells 
is presented in Table 4.4-4. Activities are presented in picocuries per liter (pCi/l). 
Due to the variability inherent in the analytical method used for radiological 
parameters, a detailed statistical analysis was not conducted. 

Representative gross alpha activities in the Michaud Flats regime ranged from ND 
to 7.34 f 2.38 pCi/l. Gross alpha activities for the Bannock Range groundwater 
ranged from ND to 4.94 f 1.06 pCi/l for Well 301 in March 1993. Gross alpha 
activities for representative wells in the Portneuf River regime ranged from ND to 
4.6 f 2.3 pCi/l for Well PEI-6 in June 1992. 

The representative range for all three regimes was ND to 7.34 f 2.38 pCi/l. Gross 
alpha activities were detected more consistently and at slightly higher levels in the A 
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Michaud Flats regime and were detected less frequently and at slightly lower levels 
in the Portneuf River regime. 

Gross beta activities in representative groundwater in the three hydrogeochemical 
regimes ranged from ND to 45.8 f 2.65 pCi/l. The gross beta activities were 
comparatively higher in the Michaud Flats regime, intermediate in the Bannock 
Range regime, and lowest in the Portneuf River regime. 

Gross beta activities for the Michaud Flats regime ranged from 4.1 i 2.9 pCi/l to 
45.8 + 2.65 pCi/l (Table 4.4-4). Gross beta activities for the Bannock Range regime 
ranged from ND to 30 + 5.12 pCi/l. Gross beta activities for the Portneuf River 
~egime ranged from ND to 9.3 sfI 0.88 pCi/l (Table 4.4-4). 

Radium-226 was not detected in I1 of the 16 representative wells. In the remaining 
five wells, radium-226 was detected during only one sampling event. In Wells TW- 
10s and 147 in the Michaud Flats, and Wells 120,301, and 305 in the Bannock Range, 
activities ranged from 1.55 f 0.42 to 6.35 + 0.57 pCi/l. 

Radium-228 was not detected in 5 of the 16 representative wells. For nine of the 
remaining 11 representative wells, radium-228 was detected during only one 
sampling event. For these nine wells, activities ranged from 1.00 f 0.80 to 7.20 f 1.00 
pCi/l. Radium-228 was detected during two sampling events for Well 102 and for 
three sampling events for Well 301. Activity ranges for these two wells were 
1.8 + 0.9 to 6.5 + 1.2 pCi/l and I + 0.6 to 2.7 + 1 pCi/l, respectively (Table 4.4-4). 

Organic Compounds. Samples were analyzed for volatile and semivolatile organic 
compounds from selected wells during the RI  program. Analyses for organic 
compounds were first conducted during the September 1992 round of sampling. 
The results from the 16 representative wells are presented in this section. 

Actual values for organic compounds detected in representative wells are presented 
in Table 4.4-5. Analyses were performed for samples from 9 of the 16 representative 
wells. Organic compounds were detected sporadically in these representative wells. 

Of the I1 volatile or semivolatile organic compounds reported in representative 
well samples, most or all may not have been present in groundwater. Several 
compounds are common laboratory contaminants, including methylene chloride, 
acetone, and plasticizers (phthalates). Compounds reported infrequently and at low 
concentrations, such as 2-butanone, may represent an aberration in the analytical 
methodology and may not actually have been present in the sample. 

One compound, tetrachloroethene, was detected during all three rounds of 
sampling at Well 511, but was not detected in any other representative well. 
Tetrachloroethene was encountered at low concentrations (0.001 to 0.003 mg/l) in 

h this well. The presence of this compound most likely represents a source in or 
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along the Portneuf River above the EMF facilities. Studies at an NPL site upstream 
(and upgradient) of the EMF facilities have documented the presence of chlorinated 
solvents in the groundwater. 

4.4.13 Method for Defining Groundwater Impacted by EMF-Related 
Constituents 

After the mean values and variability were defined for each constituent and 
parameter in representative groundwater, a method was established to use this 
information to characterize the nature and extent of EMF-related constituents in 
groundwater. 

One of the first things noticed when inspecting groundwater chemistry from other 
wells at the EMF facilities was the marked increase in common ion concentrations 
observed in wells immediately downgradient from former ponds and the gypsum 
stacks. On the basis of these observations, common ion chemistry for all wells was 
compared to the representative common ion chemistry. This comparison yielded a 
number of wells associated with known or suspected sources that were classified as 
having been impacted by EMF-related activities. 

Metal concentrations were also compared with representative groundwater 
concentrations. This comparison found that most or all wells with common ion 
concentrations within the ranges defined by representative groundwater did not 
have elevated metal concentrations relative to representative ranges. For the most 
part, these comparisons were used to develop a well classification of "impacted" 
versus "unimpacted." Impacted refers to a well that contains groundwater with 
chemistry outside the representative ranges and that appears to reflect an EMF- 
related source. Unimpacted refers to a well that contains common ion and metal 
concentrations within the representative ranges. 

In many cases, the comparison of common ion concentrations was not sufficient to 
classify a well and a final comparison using metal and nutrient concentrations was 
needed before deciding if samples collected from a well exhibited impact by EMF- 
related activities. 

The wells characterized as impacted or unimpacted by EMF facility activities are 
identified in each of the following sections. The ranges of constituents detected in 
unimpacted and impacted wells for the EMF study are presented in Tables 4.4-6 and 
4.4-7. 

As with all classification schemes, there are exceptions. The primary cause for this is 
the criterion that all representative wells within a given hydrogeologic area have 
similar chemistry. This criterion artificially reduced the degree of variability used to 
characterize representative groundwater chemistry. For instance, there is evidence 
that Michaud Flats groundwater has highly variable common ion concentrations. 

n 
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United States 
Environmental Protection 
Agency 

Region 10 
1200 Sixth Avenue 
Seattle UIA 98; 01 
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ka 
,,,no 
Oregon 
Washmoron 

R ~ p l y  To 
Attn Of: HFJ-113 

Steve Curreri 
J. R .  simplot Company 
Box 912 
Pocatello, Idaho 83202 

Ron Hosking 
FMC Corporation 
Phosphorus chemicals Division 
Box 4111 
Pocatello, Idaho 83202 

Re: Comments of t h e  January 1994 Preliminary S i t e  
characterization Summary f o r  the Eastern Michaud F l a t s  s i te  

Dear Messrs. Curreri and Hosking: 

We have completed ou r  review of the above document and 
attached our draft general and specific comments. The PSCS 
contains a large amount of information to be summarized and 
evaluated, and on the whole, does a good job of desc r ib ing  t h e  
work t h a t  was done. However, in several areas we disagree with 
your conclusions and interpretations of this data. 

I have provided o u r  draft comments in order f o r  you to 
identify any specific items that may require f u r t h e r  agency 
clarification, are ambiguous, or are no longer particularly 
relevant, EPA4s f i n a l  comments will be prepared based on your 
input, or lack thereof ,  within 45 days of t h i s  letter. 

I suggest that we discuss  this i s s u e  further during our 
mee t ing  in Pocatello on April 13, 1994. In the meantime, if you 
have any questions, contact me at (206) 553-2806, 

Sincerely, 

~ i i l  Adarns 
Project Manager 

cc: EMF TAG 
A r t  Day, Bechtel 



EPA COMMENTS ON THE JANUARY 1994 
PRELIMINARY SITE CHARA,CTERIZATION 

SUMMARY FORTHE EMF SITE 

GENERAL COMME-mNTS 

1, Numerous conclusions and in te rpre ta t ions  are presented 
t h roughou t  this report, and many appear at several l o c a t i o n s  in the 
report and are incorporated into sumrnasy sec t ions .  EPA disagrees 
with some of these conclusions and interpretations and has  provided 
comments at appropriate points;  however, the agency has not 
attempted to n o t e  every occurrence of p o i n t s  w i t h  which it 
disagrees. EPA expects the PRPs to make appropriate revisions to 
the report in response to the comments provided and to propagate 
the r e v i s i o n s  throughout t h e  report as necessary, 

2. The Simplot production wells create a cone of depression 
which intercepts a large port ion of t he  site generated groundwater 
contaminants. If the w e l l s  were to cease production or reduce 
pumpclge r a t e ,  t h e  contaminants are l i k e l y  to migrate  to t h e  
P o r t n e u f  R i v e r ,  The effects of reduced (eliminated) pumpage must 
be cons idered  by the ongoing groundwater modeling work. R r e d u c e d  
flow a n d  corresponding lower w a t e r  levels in the P o r t n e u f  R i v e r  
a l s o  should be considered because such a scenario would steepen the 
hydraulic gradient from the site to the r i v e r .  

3 .  The report states that those waste s o u r c e s  which do not 
have an associated ''sustained head" from site sources should n o t  bc 
considered subject to migration may not be correct. Infiltration 
ar,d percolation of precipitation may represent a sufficient d r i v i n g  
force to move site contaminants to the groundwater in a pulsed 
f a s h i o n .  

4 ,  Sediment transport probably is a minor component of the 
sur face  w a t e r  contaminant m i g r a t i o n  pathway. Although some 
sediment is m i g r a t i n g  through the FKC outfall ditch, groundwater 
discharge is the primary mechanism, 

5. EPA has  some disagreement w i t h  the way s i te  ground water 
was compared to background ground water in t h i s  report  (upgradient 
wells not impacted by the site are referred to as r ' representat ivet l  
r a the r  than "background" wells in the PSCR, a convention t h a t  will 
be followed in t h e  remainder of our comments for the sake of 
consistency,) There are several aspects of this analysis t h a t  are 
quest ionable  as presented in the PSCR. They are: (1) t h e  selection 
of wells to be included in the pool of "'representative" wells, ( 2 )  
the determination of which representat ive  w e l l s  each s i t e  well will 
be compared to, and ( 3 )  the  statistical analysis used to make the 
comparisons. These  are discussed separately below as well as i n  
s p e c i f i c  comments: 
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(1) S e l e c t i o n  of representative wells, The wells selected as 
"representative* must be free of p o t e n t i a l  contaminant 
contributions f r o m  the site. The inclusion of Wells 120 and 
130 is questionable for .the reasons described in the PSCR 
(primarily t h e  proximity of the  wells ta potential sources . )  
The arsenic con ten t  of these t w o  wells .stands out from t h e  
rest of the wells selected as representative. They a r e  a l s o  
elevated in orthophosphate and total phosphorous ( a d d i t i o n a l  
site-related constituents) compared to the ather wells in t h e  
representative qroup. 

Furthermore, their elevated chloride content was used to 
separate them geochemically from t h e  o theYc  Bannock Hills 
wells-- but impacted wells in the former ponds area at m C  are 
a l s o  elevated in chloride. Wells 120 and 130 are the o n l y  t w o  
wells in t h e  high-chloride subgroup. Because chloride is one 
of the m o s t  mobile constituents in the wastes found in the o l d  
pond area, t h e  elevated chlor ide  content in wells 120 and 130, 
a long  with other constituents discussed above, may be an 
indication that they have been impacted by t h e  site ra the r  
than that they belong to a separate geochemical regime. 

( 2 )  Comparison of representative wells t c r  site w e l l s .  
Combining t h e  three different geochemical regimes into one 
qroup is not justified in the report.  Potentially impacted 
site wells should  be compared with t h e  r e p r e s e n t a t i v e  w e l l s  
f r o m  t h e  appropriate geochemical regime. In areas where 
mixing of waters from t w o  regimes occurs ,  t h e  comparison can 
be made with both, (See the specific comment below regarding 
I t lumping" of hydrogeochemical regimes.) 

( 3 )  Statistical analysis used for comparisons between site 
wells and representative wells Paqe 4 . 4- - 6 ,  The mean p l u s  t w o  
s t a n d a r d  dev ia t ions  is used to approximate t h e  95th percent'i1.e 
of the representative samples and is described as being 
"consistent with EPA Region 10 policy.n We do not know of any  
"Region 10 policy

q
1 on this s u b j e c t .  This method is n o t  the 

a p p r o p r i a t e  approach at a si te  such as E a s t e r n  Michaud Flats 
where we have adequate data to compute the 95th percentile 
d i r e c t l y .  Furthermore, t h e  mean plus two standard deviations 
is only an approximation of the 95th percentile when the 
population is normally distributed. Environmental 
concentration data are often lognormally distributed. We did 
not see any discussion of distributions in the PSCR and could 
not t e l l  whether or not t h i s  fundamental assumption was even 
tested. 
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A more rigorous approach to the use of the 95th percentile as 
a definition of background ground w a t e r  concentrations can be 
found in EPR's I n t e r i m  Final  Guidance " S t a t i s t i c a l  Analysis of 
Ground W a t e r  Monitoring Data at RCRA FacilitiesM dated 
February 1989 and the Addendum to the  guidance dated July, 
1992. (See the s e c t i o n  on tolerance intervals.) T h e  guidance 
also contains specific recommendations for testing t h e  
popu la t i on  distribution. 

6 .  F u t u r e  rounds of sampling at t h e  site should employ "low- 
f l o w q t  sampling techniques, Some of the ground w a t e r  samples have 
apparently been taken from turbid water .  L e s s  t u r b i d ,  more 
representative samples can probably be obtained with a s l i g h t l y  
different sampling protocol, EPA does n o t  yet have a final 
document describing these techniques, but they are currently being 
u s e d  at other nearby sites and have r e s u l t e d  in significant 
decreases in t u r b i d i t y .  

7 .  The ecological scoping component of the P S C S  perpetuates 
the flawed assumptions t h a t  were presented in the original work. 
EPA recognizes that the PSCS was being prepared as these i s s u e s  
w e r e  being discussed and therefore were not incorporated into t h e  
PSCS. The revision of the PSCS s h a l l  adequately characterize t he  
m o s t  recent  information on t h e  eculogical work at t h e  site. 

8. EPA w a s  expecting t h a t  the PSCS would contain a simplified 
mass balance discussion for the major contaminants of concern 
through the process into t h e  environment. ?This should include a 
f u l l  discussion of radionuclides including information on s e c u l a r  
equilibrium and t h e  mechanism for conveyance into t h e  environment 
(gas phase, small par t icu la te  phase, larger pa r t i c l e s ,  or a 
combination?). 

9. The PSCS does not address may of the parameters listed in 
the EPA ~ e ~ p t ~  printout provided to you. The shor tage  of this 
information could d i c t a t e  more treatability testing to determine 
the appropriateness of each technology. The following l i s t  of 
information i s  h e l p f u l  when evaluating technologies, b u t  are n o t  
found in the PSCS: 

Contaminant  d i s t r i b u t i o n  by particle s i z e  
This in format ion  can be important for t h e  evaluation of 
separation technologies such as soil washing. 



Review Comments Preliminary 
S i t e  Characterization Summary [cont.) 

it does, as shown by the posted concent ra t ions .  T h e  arsenic 
c o n c e n t r a t i o n  of 0.04 mgJl used as the blueJno color breakpoint has 
no particular significance- A breakpoint of 0.01 mgJl would be in 
keeping with t h e  pattern established by t h e  other breakpoint used 
in t h e  figure; t h e  background concentration in wells around the 
periphery of t h e  site appears to be about 0.002 to 0.006 mgil; the 
MCL is 0 . 0 5  rng/l, and the lo-' risk concen t r a t i on  fo r  drinking w a t e r  
is 0 . 0 0 4  mg/l. Revise the  figure to avoid the mis lead ing  
impression. 

8 7 ,  Page 4 .4 -6 ,  3rd Bullet 

From the d e s c r i p t i o n  provided, it i s  no t  c lear  how t h e  mean 
d e t e c t i o n  l i m i t  values were used; however, basing them on the  
detection l i m i t s  obtained in only t w o  wells seems inappropriate. 
Describe h o w  t h e s e  values were used and j u s t i f y  the decision to use 
only two wells in der iv ing  them. 

8 8 .  Table 4 - 4 - 3  

Explain h o w  the  mean sample detection l i m i t s  can be lower t h a n  
the i n s t r u m e n t  detection l i m i t s  for cadmium, copper, i r o n ,  silver, 
and thallium, 

8 9 .  s e c t i o n  4 . 4 . 1  Representative Groundwater Chemistry 

summary: There are several problems with t h e  way 
representative groundwater chemical concentrations have been 
determined. F i r s t ,  omission of nondetect values from the  calcula- 
tion of mean concen t r a t i ons  in the wells used to d e f i n e  the 
representative concentrations m a y  have lead to some artificially 
high mean concentrations being reported in Tables 4.4-1. through 
4 .4 -3 .  Second, at l e a s t  two of the representative w e l l s ,  wells 120 
and 130, have levels of characteristic s i te  contaminants that 
indicate they a re  impacted by the site and cannot be used to de f ine  
represen ta t ive  concentrations. Several additional wells, wells 
101, 102, 305, Idaho Power ,  P E I - 1  and P E I- 6 ,  have concentrations 
t h a t  make them suspect ,  but some of these values may have been 
artificially elevated by t h e  omission of nondetect va lues .  T h i r d ,  
the use of t h e  95th percentile value as t h e  representative 
concentration is fine, but  USE: of the mean + 2SQ to approximate the 
95th percentile is inappropriate because the data sets for  many of 
the parameters inc lude  large percentages of nondetect values. This 
grossly violates the assumption that the data are normally or 
lognormally distributed and renders any standard dev ia t i on  
calculated from those data sets meaningless. The mean + 2 S D  
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calculated from such data is unlikely ta correspond to the 95th 
percentile of the data set. 

90, Calculat ion  of Mean concentrations for Each Wall (Page 
4 .4- 6 ,  2nd Bullat) 

Omission of flagged values would appear to be a 
conservative approach to determining mean concentrations, but  it 
appears to have lead to some artificially high values being 
r epor ted  as mean concentrations in Tables 4 . 4 - 1  through 4 . 4 - 3 .  
T h i s  makes i t  appear that a number of the wells designated as 
"representative" have elevated concentrations of one or more site- 
related contaminants that will disqualify t h e m  from that use.  F o r  
determining exposure point concentrations, RAGS (Part A)  ( S e c t i o n  
5.3.2,3) recommends replacing the reported SQL for nondetect values 
with one h a l f  the  SQL. If t h e  SQL f o r  a particular sample is 
elevated above the u s u a l  SQL for  that parameter and i n c l u s i o n  o f  
one half of t h a t  value in the mean calculation r e s u l t s  in a value 
higher than that actually detected  in any sample in the group, RAGS 
recommends that t h e  elevated value be omitted from the mean 
c a l c u l a t i o n .  This approach has the  advantage of utilizing m o s t  of 
the available data while prevent ing  samples with elevated d e t e c t i o n  
limits f r o m  d i s t o r t i n g t h e  estimate of the mean value. The r e s u l t s  
fo r  individual wells should be resummarized using t h i s  approach. 

91. Section 4.4.1.1, Select iaa  sf Representative Wells 

The location of a well w i t h  respect to a p o t e n t i a l  source area 
in a hydrogeographic regimen, and a well's general chemistry, are 
i m p o r t a n t  qualifying considerations when s e l e c t i n g  wells to 
represen t  t he  general water quality around a hazardous waste s i t e .  
However, the main reason for defining t h e  representative 
groundwater chemistry is to have a s e t  of benchmarks to use in 
determining the  n a t u r e  and extent of contamination at a site. 
Therefore, an  even more important consideration is t h e  level of 
characteristic site contaminants in a candidate well, particularly 
when a w e l l  is close to, and p o t e n t i a l l y  impacted by, suspected 
source areas. Several of the 16 wells selected as representative 
in this section f a i l  t h e  latter test and cannot be considered 
representative. 

A s  noted in the PSCS, many i no rgan ic  chemicals are present at 
elevated concentrations in various potential sou rce  materials and 
i n  the s o i l s  at the site, Of those, t h e  chemicals t h a t  are the 
m o s t  mobile in the subsurface, and therefore most likely to appear 
i n  the groundwater, are the alkaline metals and t h e  transition 
elements t h a t  form oxyanians because these  chemical  species are  
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attenuated little, if at all, by the a lka l ine  so i l s  at the site. 
Arsenic, boron, and phosphorus are transition elements that form 
oxyanions, and arsenic and phosphorus a l s o  have been identified in 
the PSCS as indicator chemicals f o r  the s i t e .  Wells 120 and 130 
have mean concentrations of ortho-phosphate and total phosphorus 5 0  
and 10 times higher than the other representative wells. Arsenic  
concentrations in these  wells are two to s i x  t i m e s  higher and boron 
concentrations are t w o  to four times higher t han  in t h e  adjacent 
groundwater regimens (Michaud Flats and Bannock Range). These data 
indicate that wells 120 and 130 have been influenced by site-  
re la ted  contamination and cannot be used to determine represen- 
tative groundwater chemistry, 

several other  wells, 101, 102, 305, Idaho P o w e r ,  PEI-1, and 
P E I- 6 ,  a l s o  have mean concentrations f o r  one or more chemicals that 
are substantially higher t han  the concentrations f o r  the remaining 
representative wells, which also makes t h e s e  wells suspect. Some 
of these values  may be artifacts of the way mean concentrations 
were calculated, and many of the  mean concentrations (aluminum, 
boron, copper,  iron, manganese, mercury, thallium, vanadium, and 
zinc) i n  Table 4-4-3 for P E I - 1  and PEI-6 appear to be inconsistent 
w i t h  t h e  results fo r  individual samples reported in Appendix H. 
T h e  suspect concentrations for  a l l  of these wells must be resolved 
before these  wells can be used to determine representative 
groundwater  chemistry. 

The wells included in t h e  representative groundwater database 
shou ld  be reviewed and expanded to i n c l u d e  as many wells that a r e  
c l e a r l y  n o t  affected by t h e  s i t e  as possible. A number of new 
wells around t h e  periphery of the s i t e  appear to be unaffected by 
the site and probably could be added to t h e  database. A database 
that is broadly based s p a t i a l l y  as well as temporally w i l l  be t t e r  
account f o r  the natural variability in the groundwater chemistry .  

92. Page 4 . 4 - 9  

Well 158 is suggested as a potential f u t u r e  substitute for 
Wells 120 and 130 in the representative group, but is not shown on 
~ i q u r e  4 . 4 - 6 ,  Is it plotted on ano the r  figure? 

93. Calculation of Representative Groundwater   on cent rations (Page 
4 . 4- 6 ,  1st B u l l e t  and Page 4 .4 -11 ,  L a s t  Paragraph) 

It is not clear  from the description in the l a s t  paragraph on 
Page 4.4-11 how this calculation was made. Was the representa t ive  
mean for each parameter calculated as the  mean of t h e  mean values 
f o r  individual wells, or were indiv idual  samples used? If the 
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l a t t e r ,  w e r e  a l l  of t h e  samples used, or just the  h i t s ,  as was t h e  
case for individual  well means? If the representative mean is the 
mean of ind iv idual  well means, or if only individual samples w i t h  
h i t s  w e r e  used, t h e  calculated '*representativeN mean will 
overestimate the true mean. This will lead to an artificially high 
representative range, which will resu l t  in wells that may actually 
be impacted by the s i t e  falling w i t h i n  t h i s  erroneous 
representative range and being incorrectly classified as 
unimpacted. 

When a data set c o n t a i n s  a high proportion of nondetect  
values, as many of the  representative groundwater data sets  do, the 
data are sa id  to be highly "censored

q
' and e x h i b i t  n e i t h e r  a normal 

nor a lognormal distribution. For a normally distributed dataset, 
the mean + and - 2SDs encompass about 9 5 %  of t h e  data. However, 
when a data s e t  is h i g h l y  censored, the standard deviation is often 
inflated, and the mean + 2SD va lue  bears no particular relationship 
to the data set .  

The  s i m p l e s t  way to determine t h e  95th percentile of a h i g h l y  
censored data set is to rank the va lues  from smallest to largest  
then ei ther  select the 95th percentile value d i r e c t l y  or 
interpolate if the 95th percentile falls between values.  T h i s  is 
an empirical, nonparametric approach and is not affected by the 
distribution of the data or by nondetects ,  unless  more than 95% of 
the values are nande tec t .  Many of the commercia3. statistical 
packages can provide nonparanetric percentiles of a data set. 

9 4 .  Table 4 . 4 - 4  

Please expla in  why the  gross beta values in the Mar-93 samples 
from wells 101 and 120 are two to three t i m e s  higher than i n  other 
samples from these wells or any  of the other representative well 
samples. 

9 5 .  section 4 . 4 . 1  

Add a s u b s e c t i o n  that briefly summarizes the  Goldstein and 
Jacobson data an groundwater qual i ty  presented in Appendix A. A 
single larger figure combining the information presented in Figures 
A-6, A- 8,  and A-9 would  provide a good overview of the historical 
information on the groundwater qua l i t y  in the area, 

Comparisons w i t h  representative groundwater chemistry must 
encompass a l l  of the parameters investigated, not just common ions 
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August 18, 2008 

 
Reply To: OEA-095 
 
 
MEMORANDUM 
 
SUBJECT: Review comments, the EMF Groundwater Representative Arsenic 
Concentration Review and Reevalauation, July 2008, FMC  
 
 
FROM: Bernie Zavala, Hydrogeologist 
  Office of Environmental Assessment 
 
TO:  Kira Lynch, Remedial Project Manager 
  Office of Environmental Cleanup 
 
 
 The following are combined comments from Bernie Zavala, EPA and Dennis 
Beal, Statistician, SAIC regarding the above mentioned document on the use of the 
arsenic data from monitoring wells 101 and 102 for evaluating arsenic background.  
Overall, it is recommended that the arsenic data from monitoring well 101 and 102 be 
removed prior to performing the evaluation of background for total arsenic for the EMF 
Superfund site.  The following is the rationale from the two reviewers for EPA.  After 
reviewing EPA’s comments a conference call is needed to discuss the next step for this 
evaluation. 
 
Analysis of the arsenic ground water data from MW-101 and 102 for use in the 
evaluation of background for arsenic,  Bernie Zavala, Hydrogeologist, EPA 
 

FMC has stated that the commons ion data at locations of MW-101 &102 do not 
show any impact of contaminated ground water. The common ion data which is being 
used for this line of evidence may not be sensitive enough. This data (common ions) is 
measured in 10’s to 100’s of parts per million (mg/l). The arsenic concentration data are 
in the range of 5 to 15 parts per billion (µg/l). The change of the common ion data at a 
range of 10 part per million may be unaffected when measuring arsenic changes in the 
range of tens of part per billion.  The location near MW-101&102 is near the intersection 
of the Michaud and Bannock types of groundwater.  Looking at figures 1 and 6 (FMC 
July 2008, White Paper) and the general up-gradient ground water flow direction which is 
coming from the southeast near the area of an existing landfill and near the location of 
MW-138. The below figure (1) is a surfer plot of ground water elevation data from June 
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1994. The landfill is located between MW-301 and MW-101. Table 1 also shows arsenic 
ground water data for MW-101, 165 (26.9 µg/l), 137 (77 µg/l), 167 (42.9 µg/l) and 158 
(14 µg/l).  It appears that MW-101 & 102 and monitoring wells northeast of MW-101 has 
elevated concentrations of arsenic from an up-gradient area from these monitoring wells 
or within the FMC OU.  
 
 

 
 
Figure 1 Contours of Shallow Ground Water Elevation, June 1994, Bechtel 
Environmental data. 
 
 
 
Table 1.0 Shallow Ground Water Elevations & Arsenic Concentrations, June 1994  
 
Well No. Easting Northing Ground Water 

Elevation (ft) 
Arsenic 
concentrations 
(ug/l) 

TW-10S 550035.8 448217.2 4397.60 4 (July 93) 
MW-169    7.2 
MW-101 551859.2 448838.90 4396.02 8.9 
MW102    9.2 
MW-165    26.9 (June 96) 
MW-137 552945.9 449345.5 4395.79 77 
MW-167    42.9 (June 96) 
MW-158 554944.7 450027.90 4396.35 14 
MW-304 558096 448442.4 4620.27 1.0 (Aug.93) 
MW-301 558098 446467.8 4620.27 3.1 (July 94) 
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Another line of evidence or a way to compare the arsenic data of MW-101 &102 

with both Michaud and Bannock wells would be to plot up the concentrations versus the 
number of times the water sample was collected. As an illustration, the arsenic data for 
the MW 101&102 was compared with the Michaud groundwater for arsenic, see figure 2. 
Both of these data sets MW-101&102 and the Michaud wells data was plotted up by the 
number of samples collected.  The arsenic concentration data was placed from lowest to 
highest or in ascending order. Figure 2 below shows that MW-101&102 was at least a 
factor of ten higher when comparing the arsenic concentration with the Michaud wells 
background wells.   
 

 
Figure 2 Comparison of MW-101&102 with all Michaud Wells in ascending order. 
 

The data was then compared to the Bannock wells, figure 3. Again the MW-
101&102 data were placed in ascending order along with the Bannock wells and it 
appears that the arsenic concentrations in ground water are different then the Bannock 
wells. 
  
Based on the above evaluation the weight of evidence does suggest that MW-101&102 
are influenced by FMC-impacted groundwater. The EPA will be removing the MW-
101&102 data for the evaluation of background for arsenic for the FMC OU. 
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Figure 3 Comparison of MW-101&102 with the Bannock Wells in ascending order. 
 
 
 
Analysis of the arsenic ground water data from MW-101 and 102 for use in the 
evaluation of background for arsenic, Dennis Beal, Statistician, SAIC 
 
 I have finished looking at your background arsenic data. Attached 
are a Word file with several plots and an Excel file with an 
accompanying table. A brief narrative is at the end of the Word file 
that describes my methods and conclusions. 
  
Basically, wells 101 and 102 have statistically higher total arsenic 
concentrations than the other wells in the Michaud regime. The 10 
Michaud wells cluster into 3 distinct well groupings. The wells have 
been sampled over a wide range of timeframes beginning in 1990. You 
really need to examine whether this old data still accurately reflects 
current background conditions.  
  
Let me know if you have other questions or comments. 
  
Thanks, 
  
Dennis 
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Open symbols denote non-detects.  Closed symbols denote detected concentrations.
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Fig. 1. Normal and lognormal probability plots of total arsenic in the Brannock regime.
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Open symbols denote non-detects.  Closed symbols denote detected concentrations.
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Fig. 2. Normal and lognormal probability plots of total arsenic in the Michaud regime. 
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Open symbols denote non-detects.  Closed symbols denote detected concentrations.
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Fig. 3. Normal and lognormal probability plots of total arsenic by well groups where 
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Michaud group 1 (173, 174, 515), group 2 (TW-10S, 175, 179, 514, 516), and group 3 (101, 102). 
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Fig. 4. Concentration plots across time of total arsenic for the Brannock and Michaud regimes. 
Narrative 
 
The background total arsenic data were reduced according to the rules used in document. 
However, for Well-101 sample F212480 (0.0109 U mg/L) collected on 12/2/1992 was used 
instead of sample F212412 (0.011 U mg/L) since the rules on p. 8 specify that when there are two 
non-detects, the smaller detection limit is used. It is not clear why the document’s own rules were 
not applied here. Well-101 sample 611101 (0.016 U mg/L) collected 11/22/1996 was kept 
because graphs of the data show the result easily fall within the range of the data. It is not clear 
why it was excluded because of its “high order, nondetected value in the initial ProUCL 
calculation run” in the document’s Table 5 footnote. Well-305 sample S212406A (0.0113 U 
mg/L) collected on 12/13/1992 was excluded because its primary sample in sample S212404A 
(0.002 U mg/L) had a lower detection limit, per the rules on page 8. The data for Well-147 were 
not available in the Excel spreadsheet provided me, though it is listed as a well on page 5 of the 
document. 
 
After the data were reduced to one total arsenic result per well and date collected, normal and 
lognormal probability plots were generated. Fig. 1 shows probability plots for the 3 Brannock 
regime wells, while Fig. 2 shows probability plots for the 10 Michaud regime wells. All figures 
show non-detects with hollow symbols, while detected results are shown with solid symbols. Fig. 
1 shows the 3 Brannock regime wells exhibit different standard deviations (slope of the 
regression line) and means. Fig. 2 shows Michaud wells 101 and 102 look very similar and 
exhibit significantly larger means than the other Michaud regime wells. Similarly, wells 173, 174, 
and 515 have similar means and standard deviations. The middle 5 wells TW-10S, 179, 175, 514, 
and 516 show similar means and standard deviations.  
 
Table 1 in the attached Excel file shows all the statistical tests that were performed to determine 
quantitatively whether the wells have statistically equal mean or median arsenic concentrations. 
Wells 101 and 102 were shown to have statistically equal means and were grouped into Michaud 
well grouping 3. Wells TW-10S, 179, 175, 514, and 516 were shown to have statistically equal 
means and were grouped into Michaud well grouping 2. Wells 173, 174, and 515 were shown to 
have statistically equal means and were grouped into Michaud well grouping 1.  
 
Fig. 3 shows the three Michaud well groupings with the Brannock wells. Brannock well 301 and 
Michaud well group 2 have statistically equal means, while Brannock well 305 and Michaud well 
group 1 have statistically equal means. Analysis of variance was used to test for equality of 
means when data are normally distributed. A parametric T-test was used to check for equality of 
variances between the wells and equality of means for normally distributed data. Nonparametric 
methods for multiple sample comparisons were the Kruskal-Wallis test and the Wilcoxon Rank 
Sum test. 
 
Fig. 4 shows concentration plots of total arsenic across time for each of the 13 wells by regime. 
The sampling duration for the wells varies widely. Some wells have not been sampled since the 
mid-1990s, while other wells were sampled sporadically with several years between samples 
(e.g., wells 305 and 516).  
 
Conclusions 
 
Since several background wells have non-overlapping sampling periods, with some wells having 
very old data from the early 1990s, the historical background data need to be examined to see if 
this old data should be combined with the newer data. For example, the laboratory detection or 
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reporting limits likely have changed over the 18 years the data have been collected. Were the 
same laboratory methods used to analyze the data over the 18 years? Were different laboratories 
used to analyze the data over 18 years? Do the wells represent several aquifers, zones, or water 
depth levels? We want to be sure the data are sufficiently comparable and generated under 
essentially the same conditions before combining it for the purpose of calculating background 
concentrations. 
 
The data should also be examined to determine why the 10 Michaud wells cluster into three 
distinct groupings. Is there a hydrogeological reason for this clustering? Given the location of 
each well and the history of contamination at the site, is there reason to believe some wells are no 
longer upgradient from the site? Once these and other technical questions have been addressed, 
the background data set may be parsed to create a more homogeneous data set that would better 
represent the current state of background. 
 
Michaud wells 101 and 102 have statistically higher total arsenic concentrations than the other 
wells in the Michaud regime. Brannock Well-169 cannot be combined with any Michaud well or 
well grouping. 

 
 Also, attached is Table 1. Statistical tests comparing background data: 
 
 
 
Attachment 
 
 



Wells Statistical Equal
compared test Dist. variances? p-value Conclusion

101 vs. 102 T-test N vs. N Yes 0.7689 Means of Wells 101 and 102 are statistically equal

173, 174, 515 ANOVA N, N, N Yes 0.2444 Means of Wells 173, 174, and 515 are statistically equal

TW-10S vs. 179 T-test N vs. N Yes 0.5842 Means of Wells TW-10S and 179 are statistically equal

175, 514, 516 ANOVA X, D, N Yes 0.2726 Means of Wells 175, 514, and 516 are statistically equal
K-W X, D, N Yes 0.2706 Medians of Wells 175, 514, and 516 are statistically equal

TW-10S, 179, 175, 514, 
516

ANOVA N, N, X, D, N Yes 0.5449 Means of Wells TW-10S, 179, 175, 514, and 516 are statistically equal

K-W N, N, X, D, N Yes 0.1806 Medians of Wells TW-10S, 179, 175, 514, and 516 are statistically equal

TW-10S, 179, 175, 514, 
516, 173, 174, 515

ANOVA N, N, X, D, 
N, N, N, N

Yes <0.0001 Means of Wells TW-10S, 179, 175, 514, 516, 173, 174, and 515 are NOT statistically 
equal

K-W N, N, X, D, 
N, N, N, N

Yes <0.0001 Medians of Wells TW-10S, 179, 175, 514, 516, 173, 174, and 515 are NOT 
statistically equal

173, 174, 515 vs. T-test N vs. X No <0.0001 Means of group 1 wells (173, 174, 515) and group 2 wells (TW-10S, 179, 175, 514, 
516) are NOT statistically equal

TW-10S, 179, 175, 514, 
516

WRS N vs. X No <0.0001 Medians of group 1 wells (173, 174, 515) and group 2 wells (TW-10S, 179, 175, 514, 
516) are NOT statistically equal

TW-10S, 179, 175, 514, 
516 vs.101, 102

T-test X vs. N Yes <0.0001 Means of group 3 wells (101, 102) and group 2 wells (TW-10S, 179, 175, 514, 516) 
are NOT statistically equal

WRS X vs. N Yes <0.0001 Medians of group 3 wells (101, 102) and group 2 wells (TW-10S, 179, 175, 514, 516) 
are NOT statistically equal

Well groups 1, 2, 3 ANOVA N, X, N No <0.0001 Means of group 1 wells (173, 174, 515), group 3 wells (101, 102), and group 2 wells 
(TW-10S, 179, 175, 514, 516) are NOT statistically equal

K-W N, X, N No <0.0001 Medians of group 1 wells (173, 174, 515), group 3 wells (101, 102), and group 2 
wells (TW-10S, 179, 175, 514, 516) are NOT statistically equal

Table 1. Statistical tests comparing background data



Wells Statistical Equal
compared test Dist. variances? p-value Conclusion

Table 1. Statistical tests comparing background data

Wells 169, 301, 305 ANOVA N, N, L No 0.0359 Means of Brannock wells 169, 301, and 305 are marginally not statistically equal 
using α = 0.05

K-W N, N, L No 0.0073 Medians of Brannock wells 169, 301, and 305 are NOT statistically equal 

169 vs. 301 T-test N vs. N Yes 0.4451 Means of Brannock wells 169 and 301 are statistically equal

301 vs. 305 T-test N vs. L Yes 0.1438 Means of Brannock wells 301 and 305 are statistically equal
WRS N vs. L Yes 0.0948 Medians of Brannock wells 301 and 305 are statistically equal

169 vs. 305 T-test N vs. L Yes 0.0087 Means of Brannock wells 169 and 305 are NOT statistically equal
WRS N vs. L Yes 0.0058 Medians of Brannock wells 169 and 305 are NOT statistically equal

Michaud Group 2 T-test X vs. N Yes 0.0114 Means of Michaud Group 2 and Brannock 169 are NOT statistically equal
vs. Brannock 169 WRS X vs. N Yes 0.036 Medians of Michaud Group 2 and Brannock 169 are marginally not statistically equal 

using α = 0.05

Michaud Group 3 T-test N vs. N Yes 0.0003 Means of Michaud Group 3 and Brannock 169 are NOT statistically equal
vs. Brannock 169

Michaud Group 2 T-test X vs. N No 0.7111 Means of Michaud Group 2 and Brannock 301 are statistically equal
vs. Brannock 301 WRS X vs. N No 0.935 Medians of Michaud Group 2 and Brannock 301 are statistically equal

Michaud Group 1 T-test N vs. L No 0.8767 Means of Michaud Group 1 and Brannock 305 are statistically equal
vs. Brannock 305 WRS N vs. L No 0.0811 Medians of Michaud Group 2 and Brannock 301 are statistically equal

WRS = Nonparametric Wilcoxon Rank Sum test for comparing the medians of two distributions.
ANOVA = Parametric analysis of variance for comparing the means of several distributions (assumes normality).
K-W = Nonparametric Kruskal-Wallis test for comparing the medians of several distributions when all distributions are not normal.
Dist. = Distributions (N = normal, L = lognormal, X = neither normal nor lognormal, D = distribution cannot be determined with fewer than 5 results) using the Shapiro-Wilk test .



Lynch.Kira@epamail.epa.gov 

09/03/2008 10:44 AM

To Skinner.Susan@epamail.epa.gov, 
Masarik.Mark@epamail.epa.gov, 
Zavala.Bernie@epamail.epa.gov, 

cc

bcc

Subject Fw: evaluation of background total arsenic from EMF site

History: This message has been replied to and forwarded.

Hi Rob

Attached is some additional analysis performed on the EMF groundwater As
background data.  Are you and your statistics expert available for a
call this Friday 9/5 at 9 pacific?  I would like to finalize our
discussions on groundwater background calculations so it can be
documented in the FMC groundwater conditions report.  Kira

Kira Lynch
US EPA Region 10
1200 Sixth Avenue, Suite 900
Office of Environmental Cleanup (ECL-113)
Seattle WA 98101
phone: 206-553-2144
cell: 206-850-4323
fax: 206-553-0124
----- Forwarded by Kira Lynch/R10/USEPA/US on 09/03/2008 09:39 AM -----
                                                                        
             "Beal, Dennis                                              
             J."                                                        
             <DENNIS.J.BEAL@s                                        To 
             aic.com>                 Bernie Zavala/R10/USEPA/US@EPA,   
                                      Kira Lynch/R10/USEPA/US@EPA       
             08/29/2008 12:33                                        cc 
             PM                                                         
                                                                Subject 
                                      RE: evaluation of background      
                                      total arsenic from EMF site       
                                                                        
                                                                        
                                                                        
                                                                        
                                                                        
                                                                        

Attached is a Word file that discusses the calculation of the UCL for
the 12 wells excluding 101 and 102. I also calculated the UCL for all 14
wells for comparison purposes. EPA software ProUCL 4.00.02 software was
used to calculate these UCLs and check the distributions. The UCL95 =
0.005 mg/L using the 12 wells, while the UCL95 = 0.0062 using all 14
wells.

Also attached is an Excel file that contains the output from ProUCL.



If you have any questions please let me know.

Dennis

-----Original Message-----
From: Zavala.Bernie@epamail.epa.gov
[mailto:Zavala.Bernie@epamail.epa.gov]
Sent: Monday, August 25, 2008 5:19 PM
To: Lynch.Kira@epamail.epa.gov
Cc: Beal, Dennis J.
Subject: RE: evaluation of background total arsenic from EMF site

Kira,:

Dennis and I just got off the phone and discussed the next step or
support from SAIC re: the evaluation of background for total arsenic
from the EMF site.  We agreed to use the combined data set (12-wells)
not including MW-101 and 102 using ProUCL.  The ProUCL does the
evaluation in a nonparametric method.  Dennis will also check the data:
for normality (after removing the data  MW-101 &102) with his usual
approach and then forward his evaluation to us either at the end of this
week or early next week. Again, the background data set for this
evaluation are the following wells:
147, 173,174,175, 179, TW-10S, 514, 515, 516, 169, 301 and 305.

We also discussed using the later data set (1998 to the present) but
that discussion should take place with FMC.

Dennis, if I forgot something important from our discussion please add,
thanks.

Bernie.
*************************************************
Bernie Zavala, Hydrogeologist
US EPA, Region 10
Office of Environmental Assessment
1200 6th Avenue, OEA-095
Seattle, Wa    98101
Phone: 206-553-1562; Fax: 206-553-0119
Zavala.Bernie@EPA.GOV
***************************************************

             Kira
             Lynch/R10/USEPA/
             US                                                      To
                                      "Beal, Dennis J."
             08/20/2008 12:00         <DENNIS.J.BEAL@saic.com>
             PM                                                      cc
                                      Bernie Zavala/R10/USEPA/US@EPA
                                                                Subject
                                      RE: evaluation of background
                                      total arsenic from EMF site
                                      (Document link: Bernie Zavala)



Thanks Dennis

Bernie and I will discuss and send you an e-mail Friday.
Kira Lynch
US EPA Region 10
1200 Sixth Avenue, Suite 900
Office of Environmental Cleanup (ECL-113)
Seattle WA 98101
phone: 206-553-2144
cell: 206-850-4323
fax: 206-553-0124

             "Beal, Dennis
             J."
             <DENNIS.J.BEAL@s                                        To
             aic.com>                 Kira Lynch/R10/USEPA/US@EPA
                                                                     cc
             08/19/2008 09:25         Bernie Zavala/R10/USEPA/US@EPA
             AM                                                 Subject
                                      RE: evaluation of background
                                      total arsenic from EMF site

Yes, I can do that. Just let me know the details of which well or date
combinations you are interested in.

-----Original Message-----
From: Lynch.Kira@epamail.epa.gov [mailto:Lynch.Kira@epamail.epa.gov]
Sent: Monday, August 18, 2008 1:01 PM
To: Beal, Dennis J.
Cc: Zavala.Bernie@epamail.epa.gov
Subject: Re: evaluation of background total arsenic from EMF site

Hi Dennis

Would it be possible for you to do some proUCL runs for us without well
101 and 102 data?  Kira
Kira Lynch
US EPA Region 10?
1200 Sixth Avenue, Suite 900
Office of Environmental Cleanup (ECL-113)
Seattle WA 98101
phone: 206-553-2144
cell: 206-850-4323
fax: 206-553-0124



             "Beal, Dennis
             J."
             <DENNIS.J.BEAL@s                                        To
             aic.com>                 Kira Lynch/R10/USEPA/US@EPA
                                                                     cc
             08/13/2008 12:51         Bernie Zavala/R10/USEPA/US@EPA
             PM                                                 Subject
                                      evaluation of background total
                                      arsenic from EMF site

I have finished looking at your background arsenic data. Attached are a
Word file with several plots and an Excel file with an accompanying
table. A brief narrative is at the end of the Word file that describes
my methods and conclusions.

Basically, wells 101 and 102 have statistically higher total arsenic
concentrations than the other wells in the Michaud regime. The 10
Michaud wells cluster into 3 distinct well groupings. The wells have
been sampled over a wide range of timeframes beginning in 1990. You
really need to examine whether this old data still accurately reflects
current background conditions.

Let me know if you have other questions or comments.

Thanks,

Dennis,

— DISCLAIMER —

The Statistical QA Support service is operated by Science Applications
International Corporation (SAIC) under contract to the EPA Office of
Environmental Information.

All Statistical QA Support service staff are contractors.  As such, they
do not create or interpret EPA policies.  The role of the service is to
provide statistical support to the EPA Regions.
 (See attached file: Statistical test results.xls)(See attached file:
probability plots of total arsenic by well.doc)(See attached file:
probability plots of total arsenic by well v2.doc)(See attached file:

ProUCL output for 12 and 14 wells.xls)
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Fig. 1. Normal and lognormal probability plots of total arsenic in the Bannock regime.
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Fig. 2. Normal and lognormal probability plots of total arsenic in the Michaud regime. 
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Fig. 3. Concentration plots across time of total arsenic for the Bannock and Michaud regimes. 



Open symbols denote non-detects.  Closed symbols denote detected concentrations.

12 Wells 14 Wells Well-101 Well-102
To

ta
l A

rs
en

ic
 (m

g/
L)

   0.000

   0.002

   0.004

   0.006

   0.008

   0.010

   0.012

   0.014

   0.016

   0.018

   0.020

Deviates from the Standard Normal Cumulative Distribution Function

-3 -2 -1 0 1 2 3

 
 

Open symbols denote non-detects.  Closed symbols denote detected concentrations.
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Fig. 4. Normal and lognormal probability plots of total arsenic with and without wells 101 and 102. 
 

Narrative 



 
The background total arsenic data were reduced according to the rules used in document. However, for 
Well-101 sample F212480 (0.0109 U mg/L) collected on 12/2/1992 was used instead of sample F212412 
(0.011 U mg/L) since the rules on p. 8 specify that when there are two non-detects, the smaller detection 
limit is used. It is not clear why the document’s own rules were not applied here. Well-101 sample 
611101 (0.016 U mg/L) collected 11/22/1996 was kept because graphs of the data show the result easily 
fall within the range of the data. It is not clear why it was excluded because of its “high order, 
nondetected value in the initial ProUCL calculation run” in the document’s Table 5 footnote. Well-305 
sample S212406A (0.0113 U mg/L) collected on 12/13/1992 was excluded because its primary sample in 
sample S212404A (0.002 U mg/L) had a lower detection limit, per the rules on page 8. The data for Well-
147 were included in this revised analysis. 
 
After the data were reduced to one total arsenic result per well and date collected, normal and lognormal 
probability plots were generated. Fig. 1 shows probability plots for the 3 Bannock regime wells, while 
Fig. 2 shows probability plots for the 11 Michaud regime wells. All figures show non-detects with hollow 
symbols, while detected results are shown with solid symbols. Fig. 1 shows the 3 Bannock regime wells 
exhibit different standard deviations (slope of the regression line) and means. Fig. 2 shows Michaud wells 
101 and 102 look very similar to each other and exhibit significantly larger means than the other Michaud 
regime wells. Similarly, wells 147, 173, 174, and 515 have similar means and standard deviations. The 
middle 5 wells TW-10S, 179, 175, 514, and 516 show similar means and standard deviations.  
 
Fig. 3 shows concentration plots of total arsenic across time for each of the 14 wells by regime. The 
sampling duration for the wells varies widely. Some wells have not been sampled since the mid-1990s, 
while other wells were sampled sporadically with several years between samples (e.g., wells 305 and 
516). Well-147 has the longest continuous sampling period from 1992 to the present. 
 
UCLs 
 
The 95% upper confidence limit (UCL95) on the mean was calculated by combining all 14 wells together 
across all dates sampled and also using only 12 wells (excluding wells 101 and 102). Fig. 4 shows 
probability plots of the 14 wells combined with different symbols for wells 101 and 102, and the 12 wells 
excluding wells 101 and 102. The total arsenic concentrations from wells 101 and 102 are all in the right 
tail of the distribution since the data from these two wells are statistically higher than the other wells 
across both regimes.  
 
Table 1 shows the summary statistics for all 14 wells and 12 wells excluding wells 101 and 102. The data 
are neither normal nor lognormal for all 14 wells, while the 12 wells are lognormal. The UCL95 was 
calculated using the EPA software ProUCL 4.00.02. The ProUCL software recommended a Kaplan-Meier 
(KM) bias corrected accelerated (BCA) bootstrap method UCL. The data used and the ProUCL output are 
attached in an Excel file. 
 

Table 1. Summary statistics of total arsenic by well groupings 
                        

Well Freq. of  Non-detects    Detected   

Grouping Detection  Units Min  Max  Meana Mediana S.D.a Min  Max  Dist. UCL95 
12 Wells 169 / 264 mg/L 0.0009 0.013 0.0045 0.0039 0.0026 0.0019 0.0178 L 0.0050 
14 Wells 205 / 305 mg/L 0.0009 0.016 0.0056 0.0043 0.0038 0.0019 0.0196 X 0.0062 

a This summary statistic is calculated from both detects and non-detects. Half the reported values were used for non-detects. 
Dist. = distribution.  Distribution flags are defined as L = lognormal, X = neither normal nor lognormal. 
S.D. = standard deviation. 

 



General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Total Arsenic

General Statistics
Number of Valid Data 264 Number of Detected Data 169
Number of Distinct Detected Data 76 Number of Non-Detect Data 95

Percent Non-Detects 35.98%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0019 Minimum Detected -6.266
Maximum Detected 0.0178 Maximum Detected -4.029
Mean of Detected 0.00552 Mean of Detected -5.292
SD of Detected 0.00269 SD of Detected 0.419
Minimum Non-Detect 9.00E-04 Minimum Non-Detect -7.013
Maximum Non-Detect 0.013 Maximum Non-Detect -4.343

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 259
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.11%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Lilliefors Test Statistic 0.137 Lilliefors Test Statistic 0.0544
5% Lilliefors Critical Value 0.0682 5% Lilliefors Critical Value 0.0682
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.00452 Mean -5.543
SD 0.00262 SD 0.546
   95% DL/2 (t) UCL 0.00479    95%  H-Stat (DL/2) UCL 0.00483

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -5.457

SD in Log Scale 0.437
Mean in Original Scale 0.00473
SD in Original Scale 0.00246
   95% Percentile Bootstrap UCL 0.00498
   95% BCA Bootstrap UCL 0.00499

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 5.422 Data appear Lognormal at 5% Significance Level
Theta Star 0.00102
nu star 1833

A-D Test Statistic 1.874 Nonparametric Statistics
5% A-D Critical Value 0.755 Kaplan-Meier (KM) Method
K-S Test Statistic 0.755 Mean 0.00475
5% K-S Critical Value 0.0718 SD 0.00251
Data not Gamma Distributed at 5% Significance Level SE of Mean 1.62E-04

   95% KM (t) UCL 0.00502
Assuming Gamma Distribution    95% KM (z) UCL 0.00502
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00501
Minimum 0.00107    95% KM (bootstrap t) UCL 0.00505
Maximum 0.0178    95% KM (BCA) UCL 0.00503
Mean 0.00537    95% KM (Percentile Bootstrap) UCL 0.00503
Median 0.00519 95% KM (Chebyshev) UCL 0.00546
SD 0.00234 97.5% KM (Chebyshev) UCL 0.00576
k star 6.214 99% KM (Chebyshev) UCL 0.00636
Theta star 8.64E-04
Nu star 3281 Potential UCLs to Use
AppChi2 3149    95% KM (BCA) UCL 0.00503
   95% Gamma Approximate UCL 0.0056
   95% Adjusted Gamma UCL 0.0056
Note: DL/2 is not a recommended method.



ProUCL output 14 wells

General UCL Statistics for Data Sets with Non-Detects
User Selected Options
From File   WorkSheet.wst
Full Precision   OFF
Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Total Arsenic

General Statistics
Number of Valid Data 305 Number of Detected Data 205
Number of Distinct Detected Data 99 Number of Non-Detect Data 100

Percent Non-Detects 32.79%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0019 Minimum Detected -6.266
Maximum Detected 0.0196 Maximum Detected -3.932
Mean of Detected 0.00688 Mean of Detected -5.125
SD of Detected 0.00397 SD of Detected 0.532
Minimum Non-Detect 9.00E-04 Minimum Non-Detect -7.013
Maximum Non-Detect 0.016 Maximum Non-Detect -4.135

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 299
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.03%

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Lilliefors Test Statistic 0.17 Lilliefors Test Statistic 0.0803
5% Lilliefors Critical Value 0.0619 5% Lilliefors Critical Value 0.0619
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.00557 Mean -5.396
SD 0.00382 SD 0.644
   95% DL/2 (t) UCL 0.00593    95%  H-Stat (DL/2) UCL 0.00598

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean 0.00854 Mean in Log Scale -5.331
SD 0.00362 SD in Log Scale 0.562
   95% MLE (t) UCL 0.00888 Mean in Original Scale 0.00573
   95% MLE (Tiku) UCL 0.0133 SD in Original Scale 0.0037

   95% Percentile Bootstrap UCL 0.00608
   95% BCA Bootstrap UCL 0.0061

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 3.531 Data do not follow a Discernable Distribution (0.05)
Theta Star 0.00195
nu star 1448

A-D Test Statistic 4.281 Nonparametric Statistics
5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method
K-S Test Statistic 0.758 Mean 0.00576
5% K-S Critical Value 0.0634 SD 0.00371
Data not Gamma Distributed at 5% Significance Level SE of Mean 2.18E-04

   95% KM (t) UCL 0.00612
Assuming Gamma Distribution    95% KM (z) UCL 0.00612
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00611
Minimum 1.00E-09    95% KM (bootstrap t) UCL 0.00613
Maximum 0.0196    95% KM (BCA) UCL 0.0062
Mean 0.00656    95% KM (Percentile Bootstrap) UCL 0.00613
Median 0.0059 95% KM (Chebyshev) UCL 0.00671
SD 0.00354 97.5% KM (Chebyshev) UCL 0.00712
k star 2.781 99% KM (Chebyshev) UCL 0.00793
Theta star 0.00236
Nu star 1696 Potential UCLs to Use
AppChi2 1601    95% KM (BCA) UCL 0.0062
   95% Gamma Approximate UCL 0.00694
   95% Adjusted Gamma UCL 0.00694
Note: DL/2 is not a recommended method.
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   Table G-10Groundwater Exposure Point Concentrations for Chemical Contaminants

Station Chemical CAS Number Units n

Average 
Concentration

Exposure Point 
Concentration 

Used

UCL or 
Maximum 
Detected 

Concentration?

On- or Off-
site 

Well

Qualitative
 Well Depth

103 Arsenic, total 7440-38-2 mg/l 7 3.36E-02 3.54E-02 UCL Onsite Deep
103 Boron, total 7440-42-8 mg/l 7 1.23E+00 1.48E+00 UCL Onsite Deep
103 Fluoride 16984-00-6 mg/l 8 1.32E-01 2.00E-01 MaxDet Onsite Deep
103 Manganese, total 7439-96-5 mg/l 7 1.30E+00 1.38E+00 UCL Onsite Deep
103 Nitrate (NO3 as N) 14797-55-8 mg/l 8 6.64E-01 9.97E-01 UCL Onsite Deep
103 Potassium 7440-09-7 mg/l 8 1.31E+01 1.41E+01 UCL Onsite Deep
103 Selenium, total 7782-49-2 mg/l 5 2.28E-03 6.05E-03 MaxDet Onsite Deep
103 Vanadium, total 7440-62-2 mg/l 4 4.99E-03 8.78E-03 MaxDet Onsite Deep
104 Arsenic, total 7440-38-2 mg/l 9 1.67E-01 1.90E-01 UCL Onsite Shallow
104 Boron, total 7440-42-8 mg/l 9 1.84E+00 2.14E+00 UCL Onsite Shallow
104 Fluoride 16984-00-6 mg/l 10 9.20E+00 1.10E+01 UCL Onsite Shallow
104 Manganese, total 7439-96-5 mg/l 9 3.96E+00 4.83E+00 UCL Onsite Shallow
104 Mercury, total 7439-97-6 mg/l 2 1.15E-04 1.80E-04 MaxDet Onsite Shallow
104 Nickel, total 7440-02-0 mg/l 8 1.32E-02 2.33E-02 UCL Onsite Shallow
104 Nitrate (NO3 as N) 14797-55-8 mg/l 10 1.24E+01 1.47E+01 UCL Onsite Shallow
104 Potassium 7440-09-7 mg/l 10 4.16E+02 4.50E+02 UCL Onsite Shallow
104 Selenium, total 7782-49-2 mg/l 5 2.08E-03 3.28E-03 UCL Onsite Shallow
104 Vanadium, total 7440-62-2 mg/l 6 1.76E-02 1.76E-02 UCL Onsite Shallow
107 Arsenic, total 7440-38-2 mg/l 5 6.07E-03 8.44E-03 UCL Onsite Deep
107 Boron, total 7440-42-8 mg/l 6 9.44E-02 1.24E-01 UCL Onsite Deep
107 Fluoride 16984-00-6 mg/l 9 5.33E-01 6.20E-01 UCL Onsite Deep
107 Manganese, total 7439-96-5 mg/l 4 7.33E-04 1.03E-03 MaxDet Onsite Deep
107 Mercury, total 7439-97-6 mg/l 3 8.67E-05 1.40E-04 MaxDet Onsite Deep
107 Nitrate (NO3 as N) 14797-55-8 mg/l 9 9.13E-01 1.05E+00 UCL Onsite Deep
107 Potassium 7440-09-7 mg/l 9 8.30E+00 8.68E+00 UCL Onsite Deep
107 Selenium, total 7782-49-2 mg/l 6 2.00E-03 7.00E-03 MaxDet Onsite Deep
107 Vanadium, total 7440-62-2 mg/l 4 2.78E-03 7.10E-03 MaxDet Onsite Deep
108 Arsenic, total 7440-38-2 mg/l 8 3.59E-02 4.12E-02 UCL Onsite Shallow
108 Boron, total 7440-42-8 mg/l 9 6.36E-01 7.40E-01 UCL Onsite Shallow

gw_chem.xls zp3090
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   Table G-10Groundwater Exposure Point Concentrations for Chemical Contaminants

Station Chemical CAS Number Units n

Average 
Concentration

Exposure Point 
Concentration 

Used

UCL or 
Maximum 
Detected 

Concentration?

On- or Off-
site 

Well

Qualitative
 Well Depth

108 Fluoride 16984-00-6 mg/l 10 2.39E+00 2.75E+00 UCL Onsite Shallow
108 Manganese, total 7439-96-5 mg/l 8 4.09E-01 6.15E-01 UCL Onsite Shallow
108 Mercury, total 7439-97-6 mg/l 4 8.75E-05 2.00E-04 MaxDet Onsite Shallow
108 Nitrate (NO3 as N) 14797-55-8 mg/l 10 1.16E+01 1.55E+01 UCL Onsite Shallow
108 Potassium 7440-09-7 mg/l 10 1.75E+02 1.88E+02 UCL Onsite Shallow
108 Selenium, total 7782-49-2 mg/l 6 5.26E-03 6.84E-03 UCL Onsite Shallow
108 Trichloroethene 79-01-6 mg/l 2 2.50E-03 3.00E-03 MaxDet Onsite Shallow
108 Vanadium, total 7440-62-2 mg/l 6 1.58E-02 1.97E-02 UCL Onsite Shallow
108 Zinc, total 7440-66-6 mg/l 5 2.55E-02 4.06E-02 UCL Onsite Shallow
109 Arsenic, total 7440-38-2 mg/l 4 2.93E-03 7.74E-03 MaxDet Onsite Deep
109 Boron, total 7440-42-8 mg/l 4 2.21E-01 5.31E-01 MaxDet Onsite Deep
109 Fluoride 16984-00-6 mg/l 8 8.91E-01 9.02E-01 UCL Onsite Deep
109 Mercury, total 7439-97-6 mg/l 2 1.20E-04 1.50E-04 MaxDet Onsite Deep
109 Nitrate (NO3 as N) 14797-55-8 mg/l 7 9.10E-01 9.10E-01 UCL Onsite Deep
109 Potassium 7440-09-7 mg/l 7 5.94E+00 5.94E+00 UCL Onsite Deep
110 Arsenic, total 7440-38-2 mg/l 7 1.12E-01 1.46E-01 UCL Onsite Shallow
110 Beryllium, total 7440-41-7 mg/l 2 1.08E-03 2.00E-03 MaxDet Onsite Shallow
110 Boron, total 7440-42-8 mg/l 6 7.36E-01 8.75E-01 UCL Onsite Shallow
110 Fluoride 16984-00-6 mg/l 8 2.86E-01 3.04E-01 UCL Onsite Shallow
110 Manganese, total 7439-96-5 mg/l 7 1.20E-01 1.43E-01 UCL Onsite Shallow
110 Mercury, total 7439-97-6 mg/l 2 1.13E-04 1.40E-04 MaxDet Onsite Shallow
110 Nitrate (NO3 as N) 14797-55-8 mg/l 8 3.69E+00 4.50E+00 UCL Onsite Shallow
110 Potassium 7440-09-7 mg/l 7 1.71E+01 1.83E+01 UCL Onsite Shallow
110 Selenium, total 7782-49-2 mg/l 6 5.26E-02 7.36E-02 UCL Onsite Shallow
110 Vanadium, total 7440-62-2 mg/l 4 1.66E-02 2.40E-02 MaxDet Onsite Shallow
111 Arsenic, total 7440-38-2 mg/l 8 4.77E-02 5.29E-02 UCL Onsite Shallow
111 Beryllium, total 7440-41-7 mg/l 2 1.08E-03 2.00E-03 MaxDet Onsite Shallow
111 Boron, total 7440-42-8 mg/l 6 9.47E-01 1.07E+00 UCL Onsite Shallow
111 Fluoride 16984-00-6 mg/l 9 1.07E-01 1.72E-01 UCL Onsite Shallow
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111 Manganese, total 7439-96-5 mg/l 7 1.10E+00 1.24E+00 UCL Onsite Shallow
111 Mercury, total 7439-97-6 mg/l 2 9.63E-05 1.40E-04 MaxDet Onsite Shallow
111 Nickel, total 7440-02-0 mg/l 6 1.28E-02 2.70E-02 MaxDet Onsite Shallow
111 Nitrate (NO3 as N) 14797-55-8 mg/l 8 1.72E+01 1.73E+01 UCL Onsite Shallow
111 Potassium 7440-09-7 mg/l 8 1.39E+02 1.46E+02 UCL Onsite Shallow
111 Selenium, total 7782-49-2 mg/l 6 3.45E-03 6.58E-03 MaxDet Onsite Shallow
111 Tetrachloroethene 127-18-4 mg/l 1 3.50E-02 3.50E-02 Single 

observation
Onsite Shallow

111 Vanadium, total 7440-62-2 mg/l 3 6.98E-03 1.02E-02 MaxDet Onsite Shallow
112 Arsenic, total 7440-38-2 mg/l 6 5.31E-03 6.40E-03 UCL Onsite Shallow
112 Boron, total 7440-42-8 mg/l 5 1.37E-01 2.22E-01 UCL Onsite Shallow
112 Fluoride 16984-00-6 mg/l 9 5.43E-01 5.86E-01 UCL Onsite Shallow
112 Manganese, total 7439-96-5 mg/l 6 1.84E-03 5.80E-03 MaxDet Onsite Shallow
112 Nitrate (NO3 as N) 14797-55-8 mg/l 8 5.69E+00 8.10E+00 UCL Onsite Shallow
112 Potassium 7440-09-7 mg/l 7 9.34E+00 1.09E+01 UCL Onsite Shallow
112 Selenium, total 7782-49-2 mg/l 4 1.79E-03 4.68E-03 MaxDet Onsite Shallow
112 Vanadium, total 7440-62-2 mg/l 4 1.66E-03 3.45E-03 MaxDet Onsite Shallow
113 Arsenic, total 7440-38-2 mg/l 9 3.21E-02 3.50E-02 UCL Onsite Shallow
113 Beryllium, total 7440-41-7 mg/l 4 3.38E-04 1.00E-03 MaxDet Onsite Shallow
113 Boron, total 7440-42-8 mg/l 8 6.75E-01 8.39E-01 MaxDet Onsite Shallow
113 Fluoride 16984-00-6 mg/l 10 8.00E-01 8.00E-01 UCL Onsite Shallow
113 Manganese, total 7439-96-5 mg/l 3 6.03E-03 7.00E-03 MaxDet Onsite Shallow
113 Nitrate (NO3 as N) 14797-55-8 mg/l 10 6.47E+00 6.86E+00 UCL Onsite Shallow
113 Potassium 7440-09-7 mg/l 10 3.40E+01 3.72E+01 UCL Onsite Shallow
113 Selenium, total 7782-49-2 mg/l 4 3.97E-03 7.57E-03 MaxDet Onsite Shallow
113 Vanadium, total 7440-62-2 mg/l 4 8.82E-03 1.12E-02 MaxDet Onsite Shallow
114 Arsenic, total 7440-38-2 mg/l 9 1.70E-01 1.88E-01 UCL Onsite Shallow
114 Boron, total 7440-42-8 mg/l 9 1.89E+00 2.22E+00 UCL Onsite Shallow
114 Fluoride 16984-00-6 mg/l 10 7.33E-01 8.06E-01 UCL Onsite Shallow
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114 Manganese, total 7439-96-5 mg/l 9 1.88E+00 1.88E+00 UCL Onsite Shallow
114 Nickel, total 7440-02-0 mg/l 6 9.55E-03 1.89E-02 UCL Onsite Shallow
114 Nitrate (NO3 as N) 14797-55-8 mg/l 10 6.15E-02 1.17E-01 UCL Onsite Shallow
114 Potassium 7440-09-7 mg/l 10 1.27E+01 1.62E+01 UCL Onsite Shallow
114 Selenium, total 7782-49-2 mg/l 4 4.13E-03 7.38E-03 MaxDet Onsite Shallow
114 Vanadium, total 7440-62-2 mg/l 4 1.05E-02 1.29E-02 MaxDet Onsite Shallow
114 Zinc, total 7440-66-6 mg/l 3 5.94E-03 1.43E-02 MaxDet Onsite Shallow
115 Arsenic, total 7440-38-2 mg/l 9 1.89E-01 2.12E-01 UCL Onsite Shallow
115 Boron, total 7440-42-8 mg/l 9 2.18E+00 2.48E+00 UCL Onsite Shallow
115 Fluoride 16984-00-6 mg/l 10 1.34E-01 1.66E-01 UCL Onsite Shallow
115 Manganese, total 7439-96-5 mg/l 9 5.21E-01 5.36E-01 UCL Onsite Shallow
115 Mercury, total 7439-97-6 mg/l 2 7.50E-05 1.00E-04 MaxDet Onsite Shallow
115 Nitrate (NO3 as N) 14797-55-8 mg/l 9 5.78E-02 1.26E-01 UCL Onsite Shallow
115 Potassium 7440-09-7 mg/l 10 8.46E+00 9.28E+00 UCL Onsite Shallow
115 Selenium, total 7782-49-2 mg/l 4 3.27E-03 5.35E-03 UCL Onsite Shallow
115 Vanadium, total 7440-62-2 mg/l 6 1.47E-02 1.68E-02 UCL Onsite Shallow
116 Arsenic, total 7440-38-2 mg/l 9 6.93E-02 8.41E-02 UCL Onsite Shallow
116 Boron, total 7440-42-8 mg/l 8 1.52E+00 1.77E+00 UCL Onsite Shallow
116 Fluoride 16984-00-6 mg/l 10 9.50E-01 1.04E+00 UCL Onsite Shallow
116 Manganese, total 7439-96-5 mg/l 9 2.43E-01 2.72E-01 UCL Onsite Shallow
116 Mercury, total 7439-97-6 mg/l 2 1.10E-04 1.30E-04 MaxDet Onsite Shallow
116 Nitrate (NO3 as N) 14797-55-8 mg/l 10 4.80E+00 6.00E+00 UCL Onsite Shallow
116 Potassium 7440-09-7 mg/l 10 1.62E+02 1.62E+02 UCL Onsite Shallow
116 Selenium, total 7782-49-2 mg/l 8 1.18E-02 1.34E-02 UCL Onsite Shallow
116 Vanadium, total 7440-62-2 mg/l 7 3.61E-03 5.36E-03 UCL Onsite Shallow
117 Arsenic, total 7440-38-2 mg/l 6 1.59E-02 5.00E-02 UCL Onsite Deep
117 Boron, total 7440-42-8 mg/l 4 9.60E-02 1.20E-01 MaxDet Onsite Deep
117 Fluoride 16984-00-6 mg/l 9 3.27E-01 3.61E-01 UCL Onsite Deep
117 Manganese, total 7439-96-5 mg/l 4 8.50E-04 2.00E-03 MaxDet Onsite Deep
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117 Mercury, total 7439-97-6 mg/l 2 9.75E-05 1.40E-04 MaxDet Onsite Deep
117 Nitrate (NO3 as N) 14797-55-8 mg/l 9 7.04E-01 8.83E-01 UCL Onsite Deep
117 Potassium 7440-09-7 mg/l 9 1.56E+01 1.62E+01 UCL Onsite Deep
117 Selenium, total 7782-49-2 mg/l 5 2.19E-03 3.80E-03 UCL Onsite Deep
117 Vanadium, total 7440-62-2 mg/l 5 2.46E-03 5.51E-03 MaxDet Onsite Deep
118 Arsenic, total 7440-38-2 mg/l 7 2.91E-02 3.48E-02 UCL Onsite Shallow
118 Boron, total 7440-42-8 mg/l 9 6.61E-01 8.21E-01 UCL Onsite Shallow
118 Fluoride 16984-00-6 mg/l 10 1.40E-01 1.76E-01 UCL Onsite Shallow
118 Manganese, total 7439-96-5 mg/l 9 1.40E+00 1.59E+00 UCL Onsite Shallow
118 Mercury, total 7439-97-6 mg/l 2 8.50E-05 1.40E-04 MaxDet Onsite Shallow
118 Nickel, total 7440-02-0 mg/l 8 8.52E-03 1.25E-02 UCL Onsite Shallow
118 Nitrate (NO3 as N) 14797-55-8 mg/l 10 1.18E-01 3.19E-01 UCL Onsite Shallow
118 Potassium 7440-09-7 mg/l 10 2.91E+01 3.12E+01 UCL Onsite Shallow
118 Selenium, total 7782-49-2 mg/l 4 2.10E-03 4.46E-03 UCL Onsite Shallow
118 Vanadium, total 7440-62-2 mg/l 7 2.92E-03 6.01E-03 MaxDet Onsite Shallow
119 Arsenic, total 7440-38-2 mg/l 6 1.20E-02 1.39E-02 UCL Onsite Shallow
119 Boron, total 7440-42-8 mg/l 8 1.53E-01 1.88E-01 UCL Onsite Shallow
119 Fluoride 16984-00-6 mg/l 10 2.03E-01 2.33E-01 UCL Onsite Shallow
119 Mercury, total 7439-97-6 mg/l 3 8.00E-05 1.60E-04 MaxDet Onsite Shallow
119 Nitrate (NO3 as N) 14797-55-8 mg/l 10 1.45E+00 1.65E+00 UCL Onsite Shallow
119 Potassium 7440-09-7 mg/l 10 1.01E+01 1.07E+01 UCL Onsite Shallow
119 Selenium, total 7782-49-2 mg/l 6 3.32E-03 5.41E-03 MaxDet Onsite Shallow
119 Vanadium, total 7440-62-2 mg/l 7 3.69E-03 5.12E-03 UCL Onsite Shallow
120 Arsenic, total 7440-38-2 mg/l 6 1.61E-02 1.79E-02 UCL Onsite Shallow
120 Boron, total 7440-42-8 mg/l 9 2.18E-01 2.64E-01 UCL Onsite Shallow
120 Fluoride 16984-00-6 mg/l 10 1.80E-01 2.06E-01 UCL Onsite Shallow
120 Manganese, total 7439-96-5 mg/l 6 5.40E-02 2.66E-01 MaxDet Onsite Shallow
120 Nitrate (NO3 as N) 14797-55-8 mg/l 10 9.77E-01 1.22E+00 UCL Onsite Shallow
120 Potassium 7440-09-7 mg/l 10 8.37E+00 8.95E+00 UCL Onsite Shallow
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120 Selenium, total 7782-49-2 mg/l 5 2.97E-03 5.60E-03 MaxDet Onsite Shallow
120 Vanadium, total 7440-62-2 mg/l 7 4.67E-03 7.02E-03 MaxDet Onsite Shallow
121 Arsenic, total 7440-38-2 mg/l 8 1.78E-02 2.06E-02 UCL Onsite Shallow
121 Boron, total 7440-42-8 mg/l 9 5.98E-01 9.13E-01 UCL Onsite Shallow
121 Fluoride 16984-00-6 mg/l 10 2.70E+00 4.55E+00 UCL Onsite Shallow
121 Manganese, total 7439-96-5 mg/l 7 5.19E-02 6.68E-02 UCL Onsite Shallow
121 Mercury, total 7439-97-6 mg/l 4 7.00E-05 1.30E-04 MaxDet Onsite Shallow
121 Nitrate (NO3 as N) 14797-55-8 mg/l 10 2.10E+01 2.56E+01 UCL Onsite Shallow
121 Potassium 7440-09-7 mg/l 10 1.67E+02 2.03E+02 UCL Onsite Shallow
121 Selenium, total 7782-49-2 mg/l 6 5.74E-02 3.12E-01 MaxDet Onsite Shallow
121 Trichloroethene 79-01-6 mg/l 4 9.44E-03 1.50E-02 MaxDet Onsite Shallow
121 Vanadium, total 7440-62-2 mg/l 5 7.40E-03 1.34E-02 MaxDet Onsite Shallow
121 Zinc, total 7440-66-6 mg/l 4 5.66E-03 1.81E-02 MaxDet Onsite Shallow
122 Arsenic, total 7440-38-2 mg/l 9 5.69E-02 7.16E-02 UCL Onsite Shallow
122 Beryllium, total 7440-41-7 mg/l 3 2.80E-04 5.90E-04 MaxDet Onsite Shallow
122 Boron, total 7440-42-8 mg/l 9 5.13E-01 6.26E-01 UCL Onsite Shallow
122 Fluoride 16984-00-6 mg/l 10 4.10E-01 2.17E+00 UCL Onsite Shallow
122 Manganese, total 7439-96-5 mg/l 9 6.71E-01 8.53E-01 UCL Onsite Shallow
122 Mercury, total 7439-97-6 mg/l 4 7.25E-05 1.40E-04 MaxDet Onsite Shallow
122 Nitrate (NO3 as N) 14797-55-8 mg/l 10 1.90E+01 2.40E+01 UCL Onsite Shallow
122 Potassium 7440-09-7 mg/l 10 2.29E+02 2.42E+02 UCL Onsite Shallow
122 Selenium, total 7782-49-2 mg/l 6 2.22E-03 3.10E-03 UCL Onsite Shallow
122 Vanadium, total 7440-62-2 mg/l 5 6.00E-03 1.02E-02 UCL Onsite Shallow
122 Zinc, total 7440-66-6 mg/l 5 9.80E-03 4.30E-02 MaxDet Onsite Shallow
123 Arsenic, total 7440-38-2 mg/l 9 4.33E-01 6.00E-01 UCL Onsite Shallow
123 Boron, total 7440-42-8 mg/l 9 9.40E-01 1.05E+00 UCL Onsite Shallow
123 Fluoride 16984-00-6 mg/l 10 7.50E-01 8.38E-01 UCL Onsite Shallow
123 Manganese, total 7439-96-5 mg/l 9 4.25E-01 4.56E-01 UCL Onsite Shallow
123 Mercury, total 7439-97-6 mg/l 8 5.75E-05 1.09E-04 UCL Onsite Shallow
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123 Nickel, total 7440-02-0 mg/l 9 7.71E-03 9.54E-03 UCL Onsite Shallow
123 Nitrate (NO3 as N) 14797-55-8 mg/l 10 1.09E+01 1.32E+01 UCL Onsite Shallow
123 Potassium 7440-09-7 mg/l 10 3.16E+01 3.16E+01 UCL Onsite Shallow
123 Selenium, total 7782-49-2 mg/l 8 2.82E-01 3.79E-01 UCL Onsite Shallow
123 Vanadium, total 7440-62-2 mg/l 9 1.91E-01 2.10E-01 UCL Onsite Shallow
124 Arsenic, total 7440-38-2 mg/l 6 1.19E-02 1.58E-02 UCL Onsite Shallow
124 Boron, total 7440-42-8 mg/l 8 2.22E-01 2.48E-01 UCL Onsite Shallow
124 Fluoride 16984-00-6 mg/l 10 8.21E-01 8.22E-01 UCL Onsite Shallow
124 Nitrate (NO3 as N) 14797-55-8 mg/l 10 1.86E+00 2.08E+00 UCL Onsite Shallow
124 Potassium 7440-09-7 mg/l 10 1.11E+01 1.21E+01 UCL Onsite Shallow
124 Selenium, total 7782-49-2 mg/l 4 1.91E-03 3.20E-03 MaxDet Onsite Shallow
124 Vanadium, total 7440-62-2 mg/l 5 5.11E-03 7.79E-03 UCL Onsite Shallow
124 Zinc, total 7440-66-6 mg/l 4 3.10E-03 6.88E-03 MaxDet Onsite Shallow
125 Arsenic, total 7440-38-2 mg/l 4 5.44E-03 7.58E-03 MaxDet Onsite Deep
125 Boron, total 7440-42-8 mg/l 6 1.37E-01 2.71E-01 UCL Onsite Deep
125 Fluoride 16984-00-6 mg/l 9 1.13E+00 1.13E+00 UCL Onsite Deep
125 Manganese, total 7439-96-5 mg/l 4 1.05E-03 2.19E-03 MaxDet Onsite Deep
125 Nitrate (NO3 as N) 14797-55-8 mg/l 9 6.49E-01 7.05E-01 UCL Onsite Deep
125 Potassium 7440-09-7 mg/l 9 7.98E+00 8.54E+00 UCL Onsite Deep
125 Vanadium, total 7440-62-2 mg/l 4 3.31E-03 6.11E-03 MaxDet Onsite Deep
126 Arsenic, total 7440-38-2 mg/l 5 8.98E-03 1.31E-02 UCL Onsite Shallow
126 Boron, total 7440-42-8 mg/l 6 1.37E-01 1.58E-01 UCL Onsite Shallow
126 Fluoride 16984-00-6 mg/l 10 9.24E-01 9.25E-01 UCL Onsite Shallow
126 Mercury, total 7439-97-6 mg/l 2 9.50E-05 1.40E-04 MaxDet Onsite Shallow
126 Nitrate (NO3 as N) 14797-55-8 mg/l 9 1.43E+00 1.54E+00 UCL Onsite Shallow
126 Potassium 7440-09-7 mg/l 10 1.00E+01 1.05E+01 UCL Onsite Shallow
126 Selenium, total 7782-49-2 mg/l 3 1.99E-03 3.31E-03 MaxDet Onsite Shallow
126 Vanadium, total 7440-62-2 mg/l 5 3.88E-03 6.08E-03 UCL Onsite Shallow
127 Arsenic, total 7440-38-2 mg/l 7 2.07E-02 6.61E-02 UCL Onsite Shallow
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127 Boron, total 7440-42-8 mg/l 8 2.98E-01 3.62E-01 UCL Onsite Shallow
127 Fluoride 16984-00-6 mg/l 10 3.41E-01 3.81E-01 UCL Onsite Shallow
127 Nickel, total 7440-02-0 mg/l 9 7.73E-03 1.19E-02 UCL Onsite Shallow
127 Nitrate (NO3 as N) 14797-55-8 mg/l 10 2.32E+00 2.71E+00 UCL Onsite Shallow
127 Potassium 7440-09-7 mg/l 10 1.42E+01 1.73E+01 UCL Onsite Shallow
127 Selenium, total 7782-49-2 mg/l 4 3.74E-03 7.28E-03 MaxDet Onsite Shallow
127 Vanadium, total 7440-62-2 mg/l 6 3.96E-03 5.89E-03 UCL Onsite Shallow
127 Zinc, total 7440-66-6 mg/l 3 7.21E-03 1.81E-02 MaxDet Onsite Shallow
128 Arsenic, total 7440-38-2 mg/l 9 2.22E-02 2.46E-02 UCL Onsite Shallow
128 Boron, total 7440-42-8 mg/l 8 4.86E-01 6.18E-01 UCL Onsite Shallow
128 Fluoride 16984-00-6 mg/l 10 3.02E-01 3.02E-01 UCL Onsite Shallow
128 Nitrate (NO3 as N) 14797-55-8 mg/l 10 3.99E+00 4.25E+00 UCL Onsite Shallow
128 Potassium 7440-09-7 mg/l 10 1.49E+01 1.60E+01 UCL Onsite Shallow
128 Selenium, total 7782-49-2 mg/l 3 1.81E-03 2.26E-03 MaxDet Onsite Shallow
128 Vanadium, total 7440-62-2 mg/l 4 7.33E-03 1.06E-02 MaxDet Onsite Shallow
129 Arsenic, total 7440-38-2 mg/l 6 2.23E-02 3.12E-02 UCL Onsite Deep
129 Boron, total 7440-42-8 mg/l 6 3.92E-01 4.60E-01 MaxDet Onsite Deep
129 Fluoride 16984-00-6 mg/l 7 2.83E-01 3.00E-01 MaxDet Onsite Deep
129 Manganese, total 7439-96-5 mg/l 3 9.23E-03 1.35E-02 MaxDet Onsite Deep
129 Nitrate (NO3 as N) 14797-55-8 mg/l 7 2.33E+00 2.60E+00 UCL Onsite Deep
129 Potassium 7440-09-7 mg/l 7 1.14E+01 1.44E+01 UCL Onsite Deep
129 Selenium, total 7782-49-2 mg/l 4 3.90E-03 5.61E-03 MaxDet Onsite Deep
129 Vanadium, total 7440-62-2 mg/l 3 3.65E-03 6.69E-03 MaxDet Onsite Deep
129 Zinc, total 7440-66-6 mg/l 1 5.15E-03 5.15E-03 Single 

observation
Onsite Deep

130 Arsenic, total 7440-38-2 mg/l 9 3.02E-02 3.26E-02 UCL Onsite Deep
130 Boron, total 7440-42-8 mg/l 7 2.31E-01 2.79E-01 UCL Onsite Deep
130 Fluoride 16984-00-6 mg/l 10 2.87E-01 3.11E-01 UCL Onsite Deep
130 Manganese, total 7439-96-5 mg/l 5 1.20E-03 3.61E-03 MaxDet Onsite Deep
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130 Nitrate (NO3 as N) 14797-55-8 mg/l 10 4.82E+01 2.55E+02 UCL Onsite Deep
130 Potassium 7440-09-7 mg/l 10 9.68E+00 1.06E+01 UCL Onsite Deep
130 Selenium, total 7782-49-2 mg/l 5 3.47E-03 8.63E-03 MaxDet Onsite Deep
130 Vanadium, total 7440-62-2 mg/l 5 6.04E-03 8.88E-03 MaxDet Onsite Deep
130 Zinc, total 7440-66-6 mg/l 3 2.53E-03 4.10E-03 MaxDet Onsite Deep
131 Arsenic, total 7440-38-2 mg/l 9 5.12E-02 5.39E-02 UCL Onsite Shallow
131 Beryllium, total 7440-41-7 mg/l 5 1.07E-03 1.84E-03 UCL Onsite Shallow
131 Boron, total 7440-42-8 mg/l 9 2.04E+00 2.33E+00 UCL Onsite Shallow
131 Fluoride 16984-00-6 mg/l 10 3.74E-01 7.94E-01 UCL Onsite Shallow
131 Manganese, total 7439-96-5 mg/l 9 7.16E-01 8.96E-01 UCL Onsite Shallow
131 Mercury, total 7439-97-6 mg/l 3 1.67E-04 2.80E-04 MaxDet Onsite Shallow
131 Nickel, total 7440-02-0 mg/l 8 1.85E-02 4.28E-02 MaxDet Onsite Shallow
131 Nitrate (NO3 as N) 14797-55-8 mg/l 10 1.38E+00 2.52E+00 UCL Onsite Shallow
131 Potassium 7440-09-7 mg/l 10 1.39E+01 1.56E+01 UCL Onsite Shallow
131 Selenium, total 7782-49-2 mg/l 6 3.38E-03 5.27E-03 UCL Onsite Shallow
131 Vanadium, total 7440-62-2 mg/l 6 2.16E-02 4.24E-02 MaxDet Onsite Shallow
131 Zinc, total 7440-66-6 mg/l 5 5.61E-02 1.04E-01 UCL Onsite Shallow
132 Arsenic, total 7440-38-2 mg/l 8 1.71E-01 1.95E-01 UCL Onsite Shallow
132 Boron, total 7440-42-8 mg/l 9 2.11E+00 2.48E+00 UCL Onsite Shallow
132 Fluoride 16984-00-6 mg/l 10 1.02E+00 1.11E+00 UCL Onsite Shallow
132 Manganese, total 7439-96-5 mg/l 9 1.15E+00 1.30E+00 UCL Onsite Shallow
132 Mercury, total 7439-97-6 mg/l 3 8.67E-05 1.60E-04 MaxDet Onsite Shallow
132 Nickel, total 7440-02-0 mg/l 6 1.62E-02 2.16E-02 UCL Onsite Shallow
132 Nitrate (NO3 as N) 14797-55-8 mg/l 10 3.42E-01 1.39E+00 MaxDet Onsite Shallow
132 Potassium 7440-09-7 mg/l 10 2.72E+02 2.90E+02 UCL Onsite Shallow
132 Selenium, total 7782-49-2 mg/l 5 2.67E-03 9.33E-03 MaxDet Onsite Shallow
133 Arsenic, total 7440-38-2 mg/l 4 8.47E-03 1.05E-02 MaxDet Onsite Deep
133 Boron, total 7440-42-8 mg/l 4 9.88E-02 1.65E-01 MaxDet Onsite Deep
133 Fluoride 16984-00-6 mg/l 8 4.66E-01 5.06E-01 UCL Onsite Deep
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133 Nitrate (NO3 as N) 14797-55-8 mg/l 8 6.28E-01 7.33E-01 UCL Onsite Deep
133 Potassium 7440-09-7 mg/l 8 1.40E+01 1.47E+01 UCL Onsite Deep
133 Selenium, total 7782-49-2 mg/l 4 1.83E-03 5.93E-03 MaxDet Onsite Deep
133 Vanadium, total 7440-62-2 mg/l 4 2.43E-03 4.26E-03 MaxDet Onsite Deep
134 Arsenic, total 7440-38-2 mg/l 7 1.19E-01 1.41E-01 UCL Onsite Shallow
134 Boron, total 7440-42-8 mg/l 6 1.37E+00 1.66E+00 MaxDet Onsite Shallow
134 Fluoride 16984-00-6 mg/l 8 1.15E-01 1.66E-01 UCL Onsite Shallow
134 Manganese, total 7439-96-5 mg/l 7 3.51E+00 3.64E+00 UCL Onsite Shallow
134 Nickel, total 7440-02-0 mg/l 4 1.47E-02 3.06E-02 MaxDet Onsite Shallow
134 Nitrate (NO3 as N) 14797-55-8 mg/l 8 3.10E+00 9.79E+00 MaxDet Onsite Shallow
134 Potassium 7440-09-7 mg/l 8 1.90E+02 1.90E+02 UCL Onsite Shallow
134 Selenium, total 7782-49-2 mg/l 4 4.21E-03 5.60E-03 MaxDet Onsite Shallow
134 Vanadium, total 7440-62-2 mg/l 4 1.57E-02 2.00E-02 MaxDet Onsite Shallow
135 Arsenic, total 7440-38-2 mg/l 6 4.65E-02 5.62E-02 UCL Onsite Shallow
135 Boron, total 7440-42-8 mg/l 6 3.40E-01 3.87E-01 UCL Onsite Shallow
135 Fluoride 16984-00-6 mg/l 7 1.79E-01 5.00E-01 MaxDet Onsite Shallow
135 Manganese, total 7439-96-5 mg/l 4 3.13E-03 5.80E-03 UCL Onsite Shallow
135 Mercury, total 7439-97-6 mg/l 2 9.68E-04 1.87E-03 MaxDet Onsite Shallow
135 Nitrate (NO3 as N) 14797-55-8 mg/l 7 1.96E+01 2.61E+01 UCL Onsite Shallow
135 Potassium 7440-09-7 mg/l 6 1.44E+01 1.53E+01 UCL Onsite Shallow
135 Selenium, total 7782-49-2 mg/l 3 5.87E-03 1.03E-02 MaxDet Onsite Shallow
135 Vanadium, total 7440-62-2 mg/l 2 8.86E-03 9.53E-03 MaxDet Onsite Shallow
136 Arsenic, total 7440-38-2 mg/l 8 4.35E-01 5.58E-01 UCL Onsite Shallow
136 Beryllium, total 7440-41-7 mg/l 2 1.08E-03 2.00E-03 MaxDet Onsite Shallow
136 Boron, total 7440-42-8 mg/l 6 7.06E-01 8.23E-01 MaxDet Onsite Shallow
136 Fluoride 16984-00-6 mg/l 9 1.56E+00 1.56E+00 UCL Onsite Shallow
136 Manganese, total 7439-96-5 mg/l 7 2.11E+00 2.20E+00 UCL Onsite Shallow
136 Mercury, total 7439-97-6 mg/l 3 9.67E-05 1.70E-04 MaxDet Onsite Shallow
136 Nickel, total 7440-02-0 mg/l 5 3.28E-02 3.77E-02 UCL Onsite Shallow
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136 Nitrate (NO3 as N) 14797-55-8 mg/l 8 2.32E+00 3.02E+00 UCL Onsite Shallow
136 Potassium 7440-09-7 mg/l 8 1.08E+02 1.40E+02 UCL Onsite Shallow
136 Selenium, total 7782-49-2 mg/l 7 5.61E-02 7.65E-02 UCL Onsite Shallow
136 Vanadium, total 7440-62-2 mg/l 5 2.08E-02 2.82E-02 UCL Onsite Shallow
136 Zinc, total 7440-66-6 mg/l 4 1.21E-02 4.40E-02 MaxDet Onsite Shallow
137 Arsenic, total 7440-38-2 mg/l 8 9.66E-02 1.06E-01 UCL Onsite Shallow
137 Boron, total 7440-42-8 mg/l 9 6.00E-01 7.38E-01 UCL Onsite Shallow
137 Fluoride 16984-00-6 mg/l 10 1.33E-01 1.67E-01 UCL Onsite Shallow
137 Manganese, total 7439-96-5 mg/l 9 1.03E-01 1.15E-01 UCL Onsite Shallow
137 Mercury, total 7439-97-6 mg/l 2 1.10E-04 1.70E-04 MaxDet Onsite Shallow
137 Nitrate (NO3 as N) 14797-55-8 mg/l 10 6.03E+00 6.74E+00 UCL Onsite Shallow
137 Potassium 7440-09-7 mg/l 10 8.20E+00 8.86E+00 UCL Onsite Shallow
137 Selenium, total 7782-49-2 mg/l 7 3.67E-03 4.94E-03 UCL Onsite Shallow
137 Vanadium, total 7440-62-2 mg/l 5 9.69E-03 1.22E-02 MaxDet Onsite Shallow
137 Zinc, total 7440-66-6 mg/l 5 3.90E-03 1.25E-02 MaxDet Onsite Shallow
139 Arsenic, total 7440-38-2 mg/l 5 1.11E-02 1.66E-02 UCL Onsite Shallow
139 Boron, total 7440-42-8 mg/l 5 7.72E-01 9.28E-01 UCL Onsite Shallow
139 Fluoride 16984-00-6 mg/l 6 1.13E+00 1.56E+00 UCL Onsite Shallow
139 Manganese, total 7439-96-5 mg/l 5 5.61E-03 2.34E-02 MaxDet Onsite Shallow
139 Mercury, total 7439-97-6 mg/l 1 5.20E-04 5.20E-04 Single 

observation
Onsite Shallow

139 Nitrate (NO3 as N) 14797-55-8 mg/l 6 3.25E+01 4.10E+01 UCL Onsite Shallow
139 Potassium 7440-09-7 mg/l 5 3.19E+01 3.88E+01 UCL Onsite Shallow
139 Selenium, total 7782-49-2 mg/l 3 1.68E-02 2.37E-02 MaxDet Onsite Shallow
139 Vanadium, total 7440-62-2 mg/l 4 3.50E-03 6.09E-03 MaxDet Onsite Shallow
140 Arsenic, total 7440-38-2 mg/l 6 3.44E-02 5.80E-02 UCL Onsite Shallow
140 Beryllium, total 7440-41-7 mg/l 1 3.30E-04 3.30E-04 Single 

observation
Onsite Shallow

140 Boron, total 7440-42-8 mg/l 6 1.11E+00 1.52E+00 UCL Onsite Shallow
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140 Fluoride 16984-00-6 mg/l 7 3.06E+00 3.49E+00 UCL Onsite Shallow
140 Manganese, total 7439-96-5 mg/l 7 2.56E-01 3.29E-01 UCL Onsite Shallow
140 Nitrate (NO3 as N) 14797-55-8 mg/l 7 8.39E+00 9.48E+00 UCL Onsite Shallow
140 Potassium 7440-09-7 mg/l 6 3.93E+01 4.28E+01 UCL Onsite Shallow
140 Selenium, total 7782-49-2 mg/l 6 2.40E-02 2.85E-02 UCL Onsite Shallow
140 Vanadium, total 7440-62-2 mg/l 5 6.64E-03 2.20E-02 MaxDet Onsite Shallow
141 Arsenic, total 7440-38-2 mg/l 7 7.99E-02 9.45E-02 UCL Onsite Shallow
141 Boron, total 7440-42-8 mg/l 6 1.47E+00 1.73E+00 MaxDet Onsite Shallow
141 Fluoride 16984-00-6 mg/l 7 8.29E-02 1.00E-01 MaxDet Onsite Shallow
141 Manganese, total 7439-96-5 mg/l 7 2.05E+01 6.35E+01 UCL Onsite Shallow
141 Nickel, total 7440-02-0 mg/l 5 1.89E-02 2.77E-02 MaxDet Onsite Shallow
141 Nitrate (NO3 as N) 14797-55-8 mg/l 6 3.42E-02 5.26E-02 UCL Onsite Shallow
141 Potassium 7440-09-7 mg/l 6 2.62E+01 2.90E+01 UCL Onsite Shallow
141 Selenium, total 7782-49-2 mg/l 3 4.16E-03 1.15E-02 MaxDet Onsite Shallow
141 Vanadium, total 7440-62-2 mg/l 4 4.97E-03 9.49E-03 UCL Onsite Shallow
142 Arsenic, total 7440-38-2 mg/l 4 2.38E-03 3.24E-03 MaxDet Onsite Shallow
142 Beryllium, total 7440-41-7 mg/l 2 1.08E-03 2.00E-03 MaxDet Onsite Shallow
142 Boron, total 7440-42-8 mg/l 6 3.32E-01 3.71E-01 UCL Onsite Shallow
142 Fluoride 16984-00-6 mg/l 7 1.06E-01 1.30E-01 UCL Onsite Shallow
142 Manganese, total 7439-96-5 mg/l 5 2.27E-02 6.16E-02 MaxDet Onsite Shallow
142 Nitrate (NO3 as N) 14797-55-8 mg/l 7 1.85E+00 2.38E+00 UCL Onsite Shallow
142 Potassium 7440-09-7 mg/l 7 1.84E+01 1.95E+01 UCL Onsite Shallow
142 Selenium, total 7782-49-2 mg/l 4 6.82E-03 8.41E-03 MaxDet Onsite Shallow
142 Vanadium, total 7440-62-2 mg/l 5 5.74E-03 1.50E-02 MaxDet Onsite Shallow
142 Zinc, total 7440-66-6 mg/l 4 4.05E-03 1.03E-02 MaxDet Onsite Shallow
143 Arsenic, total 7440-38-2 mg/l 7 3.64E-01 4.73E-01 UCL Onsite Shallow
143 Beryllium, total 7440-41-7 mg/l 3 1.38E-03 2.00E-03 MaxDet Onsite Shallow
143 Boron, total 7440-42-8 mg/l 6 1.03E+00 1.03E+00 UCL Onsite Shallow
143 Fluoride 16984-00-6 mg/l 7 3.67E-01 4.36E-01 UCL Onsite Shallow
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143 Manganese, total 7439-96-5 mg/l 7 6.30E-01 6.90E-01 UCL Onsite Shallow
143 Mercury, total 7439-97-6 mg/l 1 1.70E-04 1.70E-04 Single 

observation
Onsite Shallow

143 Nickel, total 7440-02-0 mg/l 6 5.78E-02 6.94E-02 UCL Onsite Shallow
143 Nitrate (NO3 as N) 14797-55-8 mg/l 7 7.36E+00 8.38E+00 UCL Onsite Shallow
143 Potassium 7440-09-7 mg/l 7 3.70E+01 4.02E+01 UCL Onsite Shallow
143 Selenium, total 7782-49-2 mg/l 7 1.98E-01 2.79E-01 UCL Onsite Shallow
143 Vanadium, total 7440-62-2 mg/l 5 1.12E-01 1.33E-01 UCL Onsite Shallow
143 Zinc, total 7440-66-6 mg/l 4 4.94E-03 1.30E-02 MaxDet Onsite Shallow
144 Arsenic, total 7440-38-2 mg/l 3 5.34E-03 7.70E-03 MaxDet Onsite Deep
144 Beryllium, total 7440-41-7 mg/l 2 1.08E-03 2.00E-03 MaxDet Onsite Deep
144 Boron, total 7440-42-8 mg/l 6 4.13E-01 4.30E-01 UCL Onsite Deep
144 Fluoride 16984-00-6 mg/l 6 4.59E-01 5.33E-01 UCL Onsite Deep
144 Manganese, total 7439-96-5 mg/l 6 1.29E-01 2.87E-01 MaxDet Onsite Deep
144 Mercury, total 7439-97-6 mg/l 4 2.25E-03 3.93E-03 MaxDet Onsite Deep
144 Nitrate (NO3 as N) 14797-55-8 mg/l 6 3.86E+00 4.33E+00 UCL Onsite Deep
144 Potassium 7440-09-7 mg/l 6 1.52E+01 1.62E+01 UCL Onsite Deep
144 Selenium, total 7782-49-2 mg/l 5 1.32E-02 1.90E-02 MaxDet Onsite Deep
144 Vanadium, total 7440-62-2 mg/l 3 2.11E-03 4.32E-03 MaxDet Onsite Deep
144 Zinc, total 7440-66-6 mg/l 2 1.37E-02 1.81E-02 MaxDet Onsite Deep
145 Arsenic, total 7440-38-2 mg/l 6 3.57E-01 4.92E-01 UCL Onsite Shallow
145 Beryllium, total 7440-41-7 mg/l 2 1.08E-03 2.00E-03 MaxDet Onsite Shallow
145 Boron, total 7440-42-8 mg/l 6 7.86E-01 8.85E-01 MaxDet Onsite Shallow
145 Fluoride 16984-00-6 mg/l 6 8.28E-01 9.54E-01 UCL Onsite Shallow
145 Manganese, total 7439-96-5 mg/l 6 1.07E+00 1.07E+00 UCL Onsite Shallow
145 Nickel, total 7440-02-0 mg/l 4 1.79E-02 2.60E-02 MaxDet Onsite Shallow
145 Nitrate (NO3 as N) 14797-55-8 mg/l 6 3.20E+00 4.08E+00 UCL Onsite Shallow
145 Potassium 7440-09-7 mg/l 6 8.21E+01 8.99E+01 MaxDet Onsite Shallow
145 Selenium, total 7782-49-2 mg/l 6 1.24E-01 1.82E-01 UCL Onsite Shallow
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145 Vanadium, total 7440-62-2 mg/l 4 1.24E-02 2.98E-02 UCL Onsite Shallow
146 Arsenic, total 7440-38-2 mg/l 8 2.14E-02 2.70E-02 UCL Onsite Shallow
146 Beryllium, total 7440-41-7 mg/l 2 1.08E-03 2.00E-03 MaxDet Onsite Shallow
146 Boron, total 7440-42-8 mg/l 6 3.92E-01 4.64E-01 UCL Onsite Shallow
146 Fluoride 16984-00-6 mg/l 8 7.60E-01 7.60E-01 UCL Onsite Shallow
146 Manganese, total 7439-96-5 mg/l 7 4.30E-01 5.43E-01 UCL Onsite Shallow
146 Mercury, total 7439-97-6 mg/l 2 1.00E-04 1.50E-04 MaxDet Onsite Shallow
146 Nickel, total 7440-02-0 mg/l 5 8.40E-03 1.46E-02 MaxDet Onsite Shallow
146 Nitrate (NO3 as N) 14797-55-8 mg/l 7 5.66E+00 6.63E+00 UCL Onsite Shallow
146 Potassium 7440-09-7 mg/l 7 6.82E+01 7.41E+01 UCL Onsite Shallow
146 Selenium, total 7782-49-2 mg/l 5 5.83E-03 7.77E-03 UCL Onsite Shallow
146 Trichloroethene 79-01-6 mg/l 2 2.50E-03 3.00E-03 MaxDet Onsite Shallow
146 Vanadium, total 7440-62-2 mg/l 3 9.60E-03 1.15E-02 MaxDet Onsite Shallow
148 Arsenic, total 7440-38-2 mg/l 6 8.53E-03 9.94E-03 UCL Onsite Shallow
148 Boron, total 7440-42-8 mg/l 7 2.74E-01 3.22E-01 UCL Onsite Shallow
148 Fluoride 16984-00-6 mg/l 9 7.92E-01 8.73E-01 UCL Onsite Shallow
148 Manganese, total 7439-96-5 mg/l 6 5.57E-03 2.78E-02 MaxDet Onsite Shallow
148 Mercury, total 7439-97-6 mg/l 4 5.75E-05 1.00E-04 MaxDet Onsite Shallow
148 Nitrate (NO3 as N) 14797-55-8 mg/l 9 2.57E+00 2.88E+00 UCL Onsite Shallow
148 Potassium 7440-09-7 mg/l 9 1.18E+01 1.27E+01 UCL Onsite Shallow
148 Selenium, total 7782-49-2 mg/l 5 4.86E-03 7.22E-03 UCL Onsite Shallow
148 Vanadium, total 7440-62-2 mg/l 6 3.18E-03 6.12E-03 MaxDet Onsite Shallow
148 Zinc, total 7440-66-6 mg/l 4 3.90E-03 1.09E-02 MaxDet Onsite Shallow
149 Arsenic, total 7440-38-2 mg/l 8 1.46E-02 1.70E-02 UCL Onsite Shallow
149 Boron, total 7440-42-8 mg/l 5 1.42E-01 1.51E-01 UCL Onsite Shallow
149 Fluoride 16984-00-6 mg/l 9 1.04E+00 1.10E+00 UCL Onsite Shallow
149 Nitrate (NO3 as N) 14797-55-8 mg/l 9 1.17E+00 1.27E+00 UCL Onsite Shallow
149 Potassium 7440-09-7 mg/l 8 9.86E+00 1.08E+01 UCL Onsite Shallow
149 Vanadium, total 7440-62-2 mg/l 5 3.82E-03 5.09E-03 MaxDet Onsite Shallow
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149 Zinc, total 7440-66-6 mg/l 3 3.35E-03 4.58E-03 MaxDet Onsite Shallow
15 Boron, total 7440-42-8 mg/L 1 1.28E-01 1.28E-01 Single 

observation
Onsite Deep

15 Fluoride 16984-00-6 mg/L 1 3.00E-01 3.00E-01 Single 
observation

Onsite Deep

15 Nitrate (NO3 as N) 14797-55-8 mg/L 1 2.79E+00 2.79E+00 Single 
observation

Onsite Deep

15 Potassium 7440-09-7 mg/L 1 6.56E+00 6.56E+00 Single 
observation

Onsite Deep

150 Arsenic, total 7440-38-2 mg/l 10 4.33E-01 7.96E-01 UCL Onsite Shallow
150 Boron, total 7440-42-8 mg/l 9 1.24E+01 4.61E+01 UCL Onsite Shallow
150 Fluoride 16984-00-6 mg/l 9 1.03E+01 1.46E+01 UCL Onsite Shallow
150 Manganese, total 7439-96-5 mg/l 9 1.84E+00 1.99E+00 UCL Onsite Shallow
150 Mercury, total 7439-97-6 mg/l 5 5.50E-05 1.00E-04 MaxDet Onsite Shallow
150 Nickel, total 7440-02-0 mg/l 6 1.87E-02 2.70E-02 UCL Onsite Shallow
150 Nitrate (NO3 as N) 14797-55-8 mg/l 9 9.17E-02 2.16E-01 UCL Onsite Shallow
150 Potassium 7440-09-7 mg/l 9 1.34E+03 1.45E+03 UCL Onsite Shallow
150 Selenium, total 7782-49-2 mg/l 4 2.22E-03 6.30E-03 MaxDet Onsite Shallow
151 Arsenic, total 7440-38-2 mg/l 6 5.73E-02 7.45E-02 UCL Onsite Shallow
151 Boron, total 7440-42-8 mg/l 6 9.76E-01 1.18E+00 UCL Onsite Shallow
151 Fluoride 16984-00-6 mg/l 7 9.29E-02 1.18E-01 UCL Onsite Shallow
151 Manganese, total 7439-96-5 mg/l 7 5.08E+00 5.97E+00 UCL Onsite Shallow
151 Nickel, total 7440-02-0 mg/l 4 1.62E-02 2.73E-02 UCL Onsite Shallow
151 Potassium 7440-09-7 mg/l 6 1.99E+01 2.23E+01 UCL Onsite Shallow
151 Vanadium, total 7440-62-2 mg/l 4 7.69E-03 9.33E-03 MaxDet Onsite Shallow
152 Arsenic, total 7440-38-2 mg/l 9 1.53E-01 1.76E-01 UCL Onsite Deep
152 Boron, total 7440-42-8 mg/l 9 1.43E+01 3.30E+01 UCL Onsite Deep
152 Fluoride 16984-00-6 mg/l 9 9.27E+00 1.12E+01 UCL Onsite Deep
152 Manganese, total 7439-96-5 mg/l 9 1.52E+00 1.52E+00 UCL Onsite Deep
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152 Nickel, total 7440-02-0 mg/l 6 1.65E-02 2.27E-02 UCL Onsite Deep
152 Potassium 7440-09-7 mg/l 9 1.10E+03 1.19E+03 UCL Onsite Deep
153 Boron, total 7440-42-8 mg/l 2 1.04E-01 1.67E-01 MaxDet Onsite Deep
153 Fluoride 16984-00-6 mg/l 2 1.27E+00 1.37E+00 MaxDet Onsite Deep
153 Manganese, total 7439-96-5 mg/l 1 1.49E-01 1.49E-01 Single 

observation
Onsite Deep

153 Nitrate (NO3 as N) 14797-55-8 mg/l 2 9.05E-01 9.60E-01 MaxDet Onsite Deep
153 Potassium 7440-09-7 mg/l 2 1.09E+01 1.42E+01 MaxDet Onsite Deep
153 Selenium, total 7782-49-2 mg/l 1 5.00E-03 5.00E-03 Single 

observation
Onsite Deep

154 Arsenic, total 7440-38-2 mg/l 5 6.19E-03 7.91E-03 UCL Onsite Shallow
154 Boron, total 7440-42-8 mg/l 4 1.23E-01 1.60E-01 MaxDet Onsite Shallow
154 Fluoride 16984-00-6 mg/l 7 1.14E+00 1.24E+00 UCL Onsite Shallow
154 Manganese, total 7439-96-5 mg/l 5 1.24E-03 4.29E-03 MaxDet Onsite Shallow
154 Nitrate (NO3 as N) 14797-55-8 mg/l 7 1.07E+00 1.20E+00 UCL Onsite Shallow
154 Potassium 7440-09-7 mg/l 7 1.08E+01 1.14E+01 UCL Onsite Shallow
154 Selenium, total 7782-49-2 mg/l 3 1.08E-03 2.33E-03 MaxDet Onsite Shallow
154 Vanadium, total 7440-62-2 mg/l 6 3.51E-03 5.71E-03 UCL Onsite Shallow
159 Arsenic, total 7440-38-2 mg/l 3 7.45E-02 7.46E-02 UCL Onsite Shallow
159 Boron, total 7440-42-8 mg/l 2 2.28E+00 2.39E+00 MaxDet Onsite Shallow
159 Manganese, total 7439-96-5 mg/l 3 1.08E+01 1.08E+01 UCL Onsite Shallow
159 Potassium 7440-09-7 mg/l 3 2.80E+01 2.84E+01 MaxDet Onsite Shallow
159 Selenium, total 7782-49-2 mg/l 1 1.10E-03 1.10E-03 Single 

observation
Onsite Shallow

161 Beryllium, total 7440-41-7 mg/l 1 2.10E-04 2.10E-04 Single 
observation

Onsite Deep

161 Boron, total 7440-42-8 mg/l 1 4.82E-02 4.82E-02 Single 
observation

Onsite Deep
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161 Fluoride 16984-00-6 mg/l 1 2.00E-01 2.00E-01 Single 
observation

Onsite Deep

161 Manganese, total 7439-96-5 mg/l 1 6.07E-02 6.07E-02 Single 
observation

Onsite Deep

161 Nitrate (NO3 as N) 14797-55-8 mg/l 1 5.21E+00 5.21E+00 Single 
observation

Onsite Deep

161 Potassium 7440-09-7 mg/l 1 1.82E+01 1.82E+01 Single 
observation

Onsite Deep

161 Vanadium, total 7440-62-2 mg/l 1 2.31E-03 2.31E-03 Single 
observation

Onsite Deep

164 Arsenic, total 7440-38-2 mg/l 1 1.97E-01 1.97E-01 Single 
observation

Onsite Deep

164 Boron, total 7440-42-8 mg/l 1 5.14E-01 5.14E-01 Single 
observation

Onsite Deep

164 Manganese, total 7439-96-5 mg/l 1 2.90E-02 2.90E-02 Single 
observation

Onsite Deep

164 Nitrate (NO3 as N) 14797-55-8 mg/l 1 6.38E+00 6.38E+00 Single 
observation

Onsite Deep

164 Potassium 7440-09-7 mg/l 1 1.74E+01 1.74E+01 Single 
observation

Onsite Deep

164 Vanadium, total 7440-62-2 mg/l 1 8.46E-03 8.46E-03 Single 
observation

Onsite Deep

300 Arsenic, total 7440-38-2 mg/l 6 5.98E-01 7.26E-01 UCL Onsite Shallow
300 Beryllium, total 7440-41-7 mg/l 2 6.60E-04 1.17E-03 MaxDet Onsite Shallow
300 Boron, total 7440-42-8 mg/l 5 5.50E-01 5.50E-01 UCL Onsite Shallow
300 Fluoride 16984-00-6 mg/l 6 9.56E-02 1.72E-01 UCL Onsite Shallow
300 Manganese, total 7439-96-5 mg/l 4 4.18E-03 8.50E-03 MaxDet Onsite Shallow
300 Nitrate (NO3 as N) 14797-55-8 mg/l 6 1.86E+00 3.20E+00 UCL Onsite Shallow
300 Potassium 7440-09-7 mg/l 6 1.52E+01 1.65E+01 UCL Onsite Shallow
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300 Selenium, total 7782-49-2 mg/l 6 8.65E-03 1.22E-02 UCL Onsite Shallow
300 Vanadium, total 7440-62-2 mg/l 4 1.73E-03 3.72E-03 MaxDet Onsite Shallow
300 Zinc, total 7440-66-6 mg/l 2 2.23E-03 3.00E-03 MaxDet Onsite Shallow
304 Arsenic, total 7440-38-2 mg/l 3 3.60E-03 6.21E-03 MaxDet Onsite Shallow
304 Beryllium, total 7440-41-7 mg/l 2 6.15E-04 1.08E-03 MaxDet Onsite Shallow
304 Boron, total 7440-42-8 mg/l 3 1.05E-01 2.02E-01 MaxDet Onsite Shallow
304 Fluoride 16984-00-6 mg/l 5 1.34E-01 1.80E-01 UCL Onsite Shallow
304 Manganese, total 7439-96-5 mg/l 2 2.19E-03 3.97E-03 MaxDet Onsite Shallow
304 Nitrate (NO3 as N) 14797-55-8 mg/l 5 5.48E+00 7.16E+00 UCL Onsite Shallow
304 Potassium 7440-09-7 mg/l 5 1.69E+01 1.86E+01 UCL Onsite Shallow
304 Selenium, total 7782-49-2 mg/l 4 9.01E-03 9.90E-03 MaxDet Onsite Shallow
306 Arsenic, total 7440-38-2 mg/l 7 2.67E-01 2.94E-01 UCL Onsite Shallow
306 Beryllium, total 7440-41-7 mg/l 2 5.75E-04 1.00E-03 MaxDet Onsite Shallow
306 Boron, total 7440-42-8 mg/l 5 4.64E-01 5.56E-01 UCL Onsite Shallow
306 Fluoride 16984-00-6 mg/l 7 1.21E-01 1.99E-01 UCL Onsite Shallow
306 Manganese, total 7439-96-5 mg/l 3 5.26E-03 1.49E-02 MaxDet Onsite Shallow
306 Mercury, total 7439-97-6 mg/l 1 1.05E-03 1.05E-03 Single 

observation
Onsite Shallow

306 Nitrate (NO3 as N) 14797-55-8 mg/l 5 1.95E+00 2.35E+00 UCL Onsite Shallow
306 Potassium 7440-09-7 mg/l 6 3.05E+01 3.24E+01 UCL Onsite Shallow
306 Selenium, total 7782-49-2 mg/l 4 6.59E-03 8.01E-03 MaxDet Onsite Shallow
306 Vanadium, total 7440-62-2 mg/l 4 2.81E-03 6.32E-03 MaxDet Onsite Shallow
307 Arsenic, total 7440-38-2 mg/l 6 5.44E-01 6.42E-01 UCL Onsite Shallow
307 Boron, total 7440-42-8 mg/l 5 7.50E-01 7.50E-01 UCL Onsite Shallow
307 Fluoride 16984-00-6 mg/l 5 9.64E-02 1.24E-01 UCL Onsite Shallow
307 Manganese, total 7439-96-5 mg/l 6 9.95E-02 9.96E-02 UCL Onsite Shallow
307 Nitrate (NO3 as N) 14797-55-8 mg/l 6 2.35E+00 2.97E+00 UCL Onsite Shallow
307 Potassium 7440-09-7 mg/l 6 3.24E+01 3.43E+01 MaxDet Onsite Shallow
307 Selenium, total 7782-49-2 mg/l 4 1.07E-02 1.40E-02 MaxDet Onsite Shallow
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307 Trichloroethene 79-01-6 mg/l 1 2.80E-02 2.80E-02 Single 
observation

Onsite Shallow

307 Vanadium, total 7440-62-2 mg/l 4 3.00E-02 3.42E-02 MaxDet Onsite Shallow
308 Arsenic, total 7440-38-2 mg/l 5 4.99E-01 6.35E-01 UCL Onsite Shallow
308 Beryllium, total 7440-41-7 mg/l 2 6.38E-04 1.13E-03 MaxDet Onsite Shallow
308 Boron, total 7440-42-8 mg/l 5 7.19E-01 7.72E-01 UCL Onsite Shallow
308 Fluoride 16984-00-6 mg/l 5 9.28E-01 2.65E+00 MaxDet Onsite Shallow
308 Manganese, total 7439-96-5 mg/l 5 4.84E-01 6.20E-01 UCL Onsite Shallow
308 Mercury, total 7439-97-6 mg/l 3 1.10E-04 2.00E-04 MaxDet Onsite Shallow
308 Nickel, total 7440-02-0 mg/l 4 3.40E-02 9.82E-02 MaxDet Onsite Shallow
308 Nitrate (NO3 as N) 14797-55-8 mg/l 4 1.70E+01 5.96E+01 MaxDet Onsite Shallow
308 Potassium 7440-09-7 mg/l 5 3.53E+01 3.80E+01 MaxDet Onsite Shallow
308 Selenium, total 7782-49-2 mg/l 5 2.10E-02 2.63E-02 UCL Onsite Shallow
308 Vanadium, total 7440-62-2 mg/l 4 2.53E-02 3.14E-02 MaxDet Onsite Shallow
308 Zinc, total 7440-66-6 mg/l 2 1.42E-02 2.70E-02 MaxDet Onsite Shallow
309 Arsenic, total 7440-38-2 mg/l 8 1.12E-01 1.46E-01 UCL Onsite Deep
309 Beryllium, total 7440-41-7 mg/l 3 7.90E-04 1.12E-03 MaxDet Onsite Deep
309 Boron, total 7440-42-8 mg/l 5 4.71E-01 5.36E-01 UCL Onsite Deep
309 Fluoride 16984-00-6 mg/l 8 5.56E-01 5.90E-01 UCL Onsite Deep
309 Manganese, total 7439-96-5 mg/l 3 1.93E-03 5.00E-03 MaxDet Onsite Deep
309 Nitrate (NO3 as N) 14797-55-8 mg/l 6 2.53E+00 2.73E+00 UCL Onsite Deep
309 Potassium 7440-09-7 mg/l 7 5.37E+01 6.03E+01 UCL Onsite Deep
309 Selenium, total 7782-49-2 mg/l 5 5.92E-03 8.39E-03 MaxDet Onsite Deep
309 Vanadium, total 7440-62-2 mg/l 4 5.00E-03 9.09E-03 MaxDet Onsite Deep
310 Arsenic, total 7440-38-2 mg/l 7 1.37E-01 1.72E-01 UCL Onsite Shallow
310 Boron, total 7440-42-8 mg/l 7 4.99E-01 5.73E-01 UCL Onsite Shallow
310 Fluoride 16984-00-6 mg/l 8 2.07E-01 2.44E-01 UCL Onsite Shallow
310 Manganese, total 7439-96-5 mg/l 6 1.41E-01 8.10E-01 MaxDet Onsite Shallow
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310 Mercury, total 7439-97-6 mg/l 1 8.00E-04 8.00E-04 Single 
observation

Onsite Shallow

310 Nickel, total 7440-02-0 mg/l 6 9.68E-03 1.78E-02 MaxDet Onsite Shallow
310 Nitrate (NO3 as N) 14797-55-8 mg/l 8 2.26E+00 2.48E+00 UCL Onsite Shallow
310 Potassium 7440-09-7 mg/l 8 2.29E+01 2.58E+01 UCL Onsite Shallow
310 Selenium, total 7782-49-2 mg/l 6 1.14E-02 2.26E-02 MaxDet Onsite Shallow
310 Vanadium, total 7440-62-2 mg/l 5 2.73E-02 5.60E-02 MaxDet Onsite Shallow
310 Zinc, total 7440-66-6 mg/l 3 8.08E-02 2.25E-01 MaxDet Onsite Shallow
311 Arsenic, total 7440-38-2 mg/l 3 4.16E-03 5.83E-03 MaxDet Onsite Deep
311 Beryllium, total 7440-41-7 mg/l 1 1.75E-03 1.75E-03 Single 

observation
Onsite Deep

311 Boron, total 7440-42-8 mg/l 2 1.28E-01 1.57E-01 MaxDet Onsite Deep
311 Fluoride 16984-00-6 mg/l 5 5.90E-01 7.32E-01 UCL Onsite Deep
311 Manganese, total 7439-96-5 mg/l 2 4.75E-03 8.99E-03 MaxDet Onsite Deep
311 Nitrate (NO3 as N) 14797-55-8 mg/l 4 8.43E-01 9.80E-01 MaxDet Onsite Deep
311 Potassium 7440-09-7 mg/l 5 2.98E+01 6.76E+01 MaxDet Onsite Deep
311 Selenium, total 7782-49-2 mg/l 2 2.00E-03 3.50E-03 MaxDet Onsite Deep
311 Vanadium, total 7440-62-2 mg/l 2 2.31E-03 3.62E-03 MaxDet Onsite Deep
311 Zinc, total 7440-66-6 mg/l 1 8.99E-03 8.99E-03 Single 

observation
Onsite Deep

312 Arsenic, total 7440-38-2 mg/l 5 2.38E-01 3.07E-01 MaxDet Onsite Shallow
312 Beryllium, total 7440-41-7 mg/l 4 9.08E-04 1.44E-03 MaxDet Onsite Shallow
312 Boron, total 7440-42-8 mg/l 5 7.99E-01 9.13E-01 UCL Onsite Shallow
312 Fluoride 16984-00-6 mg/l 5 2.20E-01 2.63E-01 UCL Onsite Shallow
312 Manganese, total 7439-96-5 mg/l 5 6.43E-01 8.33E-01 UCL Onsite Shallow
312 Nickel, total 7440-02-0 mg/l 5 2.65E-02 9.10E-02 MaxDet Onsite Shallow
312 Nitrate (NO3 as N) 14797-55-8 mg/l 5 4.62E+00 4.62E+00 UCL Onsite Shallow
312 Potassium 7440-09-7 mg/l 5 2.39E+01 2.66E+01 UCL Onsite Shallow
312 Selenium, total 7782-49-2 mg/l 5 1.54E-01 1.98E-01 UCL Onsite Shallow
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312 Vanadium, total 7440-62-2 mg/l 4 2.71E-02 3.65E-02 MaxDet Onsite Shallow
313 Arsenic, total 7440-38-2 mg/l 5 2.48E-01 2.94E-01 MaxDet Onsite Shallow
313 Beryllium, total 7440-41-7 mg/l 2 8.80E-04 1.61E-03 MaxDet Onsite Shallow
313 Boron, total 7440-42-8 mg/l 5 4.84E-01 5.38E-01 UCL Onsite Shallow
313 Fluoride 16984-00-6 mg/l 5 3.80E-01 1.00E+00 MaxDet Onsite Shallow
313 Manganese, total 7439-96-5 mg/l 4 5.65E-02 6.68E-02 MaxDet Onsite Shallow
313 Nitrate (NO3 as N) 14797-55-8 mg/l 5 6.20E+01 8.22E+01 MaxDet Onsite Shallow
313 Potassium 7440-09-7 mg/l 5 3.89E+01 3.90E+01 UCL Onsite Shallow
313 Selenium, total 7782-49-2 mg/l 5 2.35E-02 3.20E-02 UCL Onsite Shallow
313 Vanadium, total 7440-62-2 mg/l 4 5.40E-03 1.02E-02 MaxDet Onsite Shallow
315 Arsenic, total 7440-38-2 mg/l 5 2.31E-01 2.68E-01 UCL Onsite Deep
315 Beryllium, total 7440-41-7 mg/l 3 1.17E-03 2.00E-03 MaxDet Onsite Deep
315 Boron, total 7440-42-8 mg/l 5 5.02E-01 5.59E-01 UCL Onsite Deep
315 Fluoride 16984-00-6 mg/l 6 1.67E-01 2.00E-01 MaxDet Onsite Deep
315 Manganese, total 7439-96-5 mg/l 3 1.97E-03 3.19E-03 MaxDet Onsite Deep
315 Mercury, total 7439-97-6 mg/l 2 7.45E-04 1.40E-03 MaxDet Onsite Deep
315 Nickel, total 7440-02-0 mg/l 5 9.48E-03 2.00E-02 MaxDet Onsite Deep
315 Nitrate (NO3 as N) 14797-55-8 mg/l 5 6.42E+00 1.06E+01 MaxDet Onsite Deep
315 Potassium 7440-09-7 mg/l 6 2.79E+01 2.79E+01 UCL Onsite Deep
315 Selenium, total 7782-49-2 mg/l 3 3.22E-02 8.28E-02 MaxDet Onsite Deep
315 Vanadium, total 7440-62-2 mg/l 5 1.94E-02 7.00E-02 MaxDet Onsite Deep
315 Zinc, total 7440-66-6 mg/l 3 3.08E-02 9.00E-02 MaxDet Onsite Deep
316 Arsenic, total 7440-38-2 mg/l 5 4.02E-01 5.06E-01 UCL Onsite Shallow
316 Beryllium, total 7440-41-7 mg/l 2 7.50E-04 1.35E-03 MaxDet Onsite Shallow
316 Boron, total 7440-42-8 mg/l 6 6.19E-01 6.20E-01 UCL Onsite Shallow
316 Fluoride 16984-00-6 mg/l 6 9.17E-02 1.00E-01 MaxDet Onsite Shallow
316 Manganese, total 7439-96-5 mg/l 4 2.94E-01 1.13E+00 MaxDet Onsite Shallow
316 Nickel, total 7440-02-0 mg/l 5 1.15E-02 3.00E-02 MaxDet Onsite Shallow
316 Nitrate (NO3 as N) 14797-55-8 mg/l 6 1.26E+01 2.12E+01 UCL Onsite Shallow
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316 Potassium 7440-09-7 mg/l 6 3.17E+01 3.38E+01 UCL Onsite Shallow
316 Selenium, total 7782-49-2 mg/l 5 3.54E-02 4.50E-02 UCL Onsite Shallow
316 Tetrachloroethene 127-18-4 mg/l 1 1.00E-03 1.00E-03 Single 

observation
Onsite Shallow

316 Vanadium, total 7440-62-2 mg/l 5 1.47E-02 5.00E-02 MaxDet Onsite Shallow
316 Zinc, total 7440-66-6 mg/l 3 2.37E-01 7.10E-01 MaxDet Onsite Shallow
317 Arsenic, total 7440-38-2 mg/l 6 3.77E-01 4.45E-01 UCL Onsite Deep
317 Beryllium, total 7440-41-7 mg/l 1 5.60E-04 5.60E-04 Single 

observation
Onsite Deep

317 Boron, total 7440-42-8 mg/l 5 5.96E-01 6.40E-01 UCL Onsite Deep
317 Fluoride 16984-00-6 mg/l 6 1.06E-01 1.70E-01 UCL Onsite Deep
317 Nitrate (NO3 as N) 14797-55-8 mg/l 5 9.66E-01 1.60E+00 MaxDet Onsite Deep
317 Potassium 7440-09-7 mg/l 6 1.98E+01 2.15E+01 UCL Onsite Deep
317 Selenium, total 7782-49-2 mg/l 5 4.61E-03 7.27E-03 MaxDet Onsite Deep
317 Vanadium, total 7440-62-2 mg/l 3 3.07E-02 3.63E-02 MaxDet Onsite Deep
318 Arsenic, total 7440-38-2 mg/l 6 2.84E-01 4.86E-01 UCL Onsite Shallow
318 Beryllium, total 7440-41-7 mg/l 5 4.56E-02 7.82E-02 UCL Onsite Shallow
318 Boron, total 7440-42-8 mg/l 5 2.81E+00 6.84E+00 MaxDet Onsite Shallow
318 Fluoride 16984-00-6 mg/l 6 9.03E+02 2.82E+03 MaxDet Onsite Shallow
318 Manganese, total 7439-96-5 mg/l 6 6.05E+00 9.50E+00 UCL Onsite Shallow
318 Mercury, total 7439-97-6 mg/l 1 7.00E-04 7.00E-04 Single 

observation
Onsite Shallow

318 Nickel, total 7440-02-0 mg/l 5 2.41E+00 3.46E+00 MaxDet Onsite Shallow
318 Nitrate (NO3 as N) 14797-55-8 mg/l 3 4.10E+00 9.76E+00 MaxDet Onsite Shallow
318 Potassium 7440-09-7 mg/l 6 1.92E+02 2.99E+02 UCL Onsite Shallow
318 Selenium, total 7782-49-2 mg/l 6 2.25E-02 4.38E-02 MaxDet Onsite Shallow
318 Vanadium, total 7440-62-2 mg/l 5 1.52E+01 2.23E+01 MaxDet Onsite Shallow
318 Zinc, total 7440-66-6 mg/l 5 1.96E+01 2.89E+01 MaxDet Onsite Shallow
319 Arsenic, total 7440-38-2 mg/l 3 1.75E-02 2.77E-02 MaxDet Onsite Deep
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319 Boron, total 7440-42-8 mg/l 3 9.74E-02 1.26E-01 MaxDet Onsite Deep
319 Fluoride 16984-00-6 mg/l 7 1.19E+00 1.90E+00 UCL Onsite Deep
319 Nitrate (NO3 as N) 14797-55-8 mg/l 7 9.86E-01 1.06E+00 UCL Onsite Deep
319 Potassium 7440-09-7 mg/l 7 5.08E+00 5.55E+00 UCL Onsite Deep
319 Selenium, total 7782-49-2 mg/l 3 1.10E-03 2.40E-03 MaxDet Onsite Deep
319 Vanadium, total 7440-62-2 mg/l 4 3.09E-03 5.38E-03 MaxDet Onsite Deep
320 Arsenic, total 7440-38-2 mg/l 5 7.91E-02 8.95E-02 UCL Onsite Shallow
320 Beryllium, total 7440-41-7 mg/l 2 6.15E-04 1.08E-03 MaxDet Onsite Shallow
320 Boron, total 7440-42-8 mg/l 5 3.84E-01 4.50E-01 UCL Onsite Shallow
320 Fluoride 16984-00-6 mg/l 6 5.93E+00 8.07E+00 UCL Onsite Shallow
320 Manganese, total 7439-96-5 mg/l 6 4.62E-01 6.53E-01 UCL Onsite Shallow
320 Nickel, total 7440-02-0 mg/l 5 1.07E-01 1.63E-01 UCL Onsite Shallow
320 Nitrate (NO3 as N) 14797-55-8 mg/l 6 6.09E+01 7.68E+01 UCL Onsite Shallow
320 Potassium 7440-09-7 mg/l 6 2.94E+01 3.46E+01 UCL Onsite Shallow
320 Selenium, total 7782-49-2 mg/l 4 1.57E-02 2.49E-02 MaxDet Onsite Shallow
320 Vanadium, total 7440-62-2 mg/l 4 2.86E-02 5.00E-02 MaxDet Onsite Shallow
320 Zinc, total 7440-66-6 mg/l 4 5.17E-02 8.40E-02 MaxDet Onsite Shallow
321 Arsenic, total 7440-38-2 mg/l 3 3.17E-03 6.96E-03 MaxDet Onsite Deep
321 Beryllium, total 7440-41-7 mg/l 2 1.08E-03 2.00E-03 MaxDet Onsite Deep
321 Boron, total 7440-42-8 mg/l 3 9.50E-02 1.09E-01 MaxDet Onsite Deep
321 Fluoride 16984-00-6 mg/l 6 1.50E-01 1.95E-01 UCL Onsite Deep
321 Nitrate (NO3 as N) 14797-55-8 mg/l 6 2.73E+00 3.01E+00 UCL Onsite Deep
321 Potassium 7440-09-7 mg/l 6 6.43E+00 6.94E+00 UCL Onsite Deep
321 Selenium, total 7782-49-2 mg/l 3 2.42E-03 4.30E-03 MaxDet Onsite Deep
322 Arsenic, total 7440-38-2 mg/l 1 4.27E-03 4.27E-03 Single 

observation
Onsite Deep

322 Fluoride 16984-00-6 mg/l 1 2.00E-01 2.00E-01 Single 
observation

Onsite Deep
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322 Nitrate (NO3 as N) 14797-55-8 mg/l 1 7.78E+01 7.78E+01 Single 
observation

Onsite Deep

322 Potassium 7440-09-7 mg/l 1 6.10E+00 6.10E+00 Single 
observation

Onsite Deep

323 Arsenic, total 7440-38-2 mg/l 5 5.96E-01 6.69E-01 UCL Onsite Shallow
323 Boron, total 7440-42-8 mg/l 4 5.84E-01 5.84E-01 UCL Onsite Shallow
323 Fluoride 16984-00-6 mg/l 5 9.00E-02 1.00E-01 MaxDet Onsite Shallow
323 Manganese, total 7439-96-5 mg/l 5 2.48E-02 9.67E-02 MaxDet Onsite Shallow
323 Nitrate (NO3 as N) 14797-55-8 mg/l 5 2.30E+00 2.42E+00 UCL Onsite Shallow
323 Potassium 7440-09-7 mg/l 5 2.60E+01 2.60E+01 UCL Onsite Shallow
323 Selenium, total 7782-49-2 mg/l 3 4.07E-03 4.97E-03 MaxDet Onsite Shallow
323 Vanadium, total 7440-62-2 mg/l 4 3.49E-03 7.09E-03 UCL Onsite Shallow
324 Arsenic, total 7440-38-2 mg/l 2 1.28E-02 1.39E-02 MaxDet Onsite Shallow
324 Boron, total 7440-42-8 mg/l 3 1.45E-01 1.86E-01 MaxDet Onsite Shallow
324 Fluoride 16984-00-6 mg/l 4 7.25E-01 7.84E-01 UCL Onsite Shallow
324 Manganese, total 7439-96-5 mg/l 3 8.15E-03 2.01E-02 MaxDet Onsite Shallow
324 Nitrate (NO3 as N) 14797-55-8 mg/l 3 9.57E-01 1.27E+00 MaxDet Onsite Shallow
324 Potassium 7440-09-7 mg/l 4 6.73E+00 6.97E+00 MaxDet Onsite Shallow
324 Selenium, total 7782-49-2 mg/l 2 1.89E-03 2.41E-03 MaxDet Onsite Shallow
324 Vanadium, total 7440-62-2 mg/l 4 2.76E-03 4.80E-03 MaxDet Onsite Shallow
325 Arsenic, total 7440-38-2 mg/l 5 1.05E-01 1.35E-01 MaxDet Onsite Shallow
325 Beryllium, total 7440-41-7 mg/l 3 8.00E-04 1.20E-03 MaxDet Onsite Shallow
325 Boron, total 7440-42-8 mg/l 4 3.72E-01 3.89E-01 MaxDet Onsite Shallow
325 Fluoride 16984-00-6 mg/l 5 1.00E-01 1.00E-01 MaxDet Onsite Shallow
325 Manganese, total 7439-96-5 mg/l 5 5.11E-02 1.13E-01 MaxDet Onsite Shallow
325 Nitrate (NO3 as N) 14797-55-8 mg/l 5 2.77E+01 4.33E+01 UCL Onsite Shallow
325 Potassium 7440-09-7 mg/l 5 3.31E+01 3.31E+01 UCL Onsite Shallow
325 Selenium, total 7782-49-2 mg/l 5 5.46E-03 7.63E-03 MaxDet Onsite Shallow
325 Vanadium, total 7440-62-2 mg/l 4 7.53E-03 1.43E-02 MaxDet Onsite Shallow
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326 Arsenic, total 7440-38-2 mg/l 4 4.62E-01 6.59E-01 MaxDet Onsite Shallow
326 Beryllium, total 7440-41-7 mg/l 3 9.53E-04 1.54E-03 MaxDet Onsite Shallow
326 Boron, total 7440-42-8 mg/l 4 6.27E-01 6.27E-01 UCL Onsite Shallow
326 Fluoride 16984-00-6 mg/l 4 8.75E-02 1.00E-01 MaxDet Onsite Shallow
326 Manganese, total 7439-96-5 mg/l 2 5.39E-03 8.50E-03 MaxDet Onsite Shallow
326 Nickel, total 7440-02-0 mg/l 4 8.75E-03 1.31E-02 MaxDet Onsite Shallow
326 Nitrate (NO3 as N) 14797-55-8 mg/l 4 1.56E+01 2.12E+01 MaxDet Onsite Shallow
326 Potassium 7440-09-7 mg/l 4 2.35E+01 2.35E+01 UCL Onsite Shallow
326 Selenium, total 7782-49-2 mg/l 4 2.08E-02 2.89E-02 MaxDet Onsite Shallow
326 Vanadium, total 7440-62-2 mg/l 4 1.12E-02 2.13E-02 MaxDet Onsite Shallow
327 Arsenic, total 7440-38-2 mg/l 5 2.68E-02 3.83E-02 MaxDet Onsite Shallow
327 Boron, total 7440-42-8 mg/l 3 1.70E-01 1.76E-01 MaxDet Onsite Shallow
327 Fluoride 16984-00-6 mg/l 5 1.26E+00 1.63E+00 UCL Onsite Shallow
327 Nickel, total 7440-02-0 mg/l 4 8.77E-03 1.32E-02 MaxDet Onsite Shallow
327 Nitrate (NO3 as N) 14797-55-8 mg/l 4 3.10E+00 3.97E+00 MaxDet Onsite Shallow
327 Potassium 7440-09-7 mg/l 5 1.21E+01 1.29E+01 UCL Onsite Shallow
327 Selenium, total 7782-49-2 mg/l 3 3.85E-03 6.60E-03 MaxDet Onsite Shallow
327 Vanadium, total 7440-62-2 mg/l 4 3.43E-03 6.84E-03 MaxDet Onsite Shallow
327 Zinc, total 7440-66-6 mg/l 2 1.99E-02 2.13E-02 MaxDet Onsite Shallow
328 Boron, total 7440-42-8 mg/l 3 1.27E-01 1.35E-01 MaxDet Onsite Shallow
328 Fluoride 16984-00-6 mg/l 5 2.40E-01 2.92E-01 UCL Onsite Shallow
328 Nitrate (NO3 as N) 14797-55-8 mg/l 4 2.84E+00 3.85E+00 MaxDet Onsite Shallow
328 Potassium 7440-09-7 mg/l 5 6.68E+00 6.69E+00 UCL Onsite Shallow
328 Selenium, total 7782-49-2 mg/l 2 1.18E-03 1.96E-03 MaxDet Onsite Shallow
329 Boron, total 7440-42-8 mg/l 2 1.08E-01 1.28E-01 MaxDet Onsite Deep
329 Fluoride 16984-00-6 mg/l 2 8.50E-01 9.00E-01 MaxDet Onsite Deep
329 Mercury, total 7439-97-6 mg/l 1 6.80E-04 6.80E-04 Single 

observation
Onsite Deep

329 Nickel, total 7440-02-0 mg/l 2 9.25E-03 1.16E-02 MaxDet Onsite Deep
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329 Nitrate (NO3 as N) 14797-55-8 mg/l 2 3.44E+00 6.00E+00 MaxDet Onsite Deep
329 Potassium 7440-09-7 mg/l 2 6.36E+00 6.38E+00 MaxDet Onsite Deep
329 Selenium, total 7782-49-2 mg/l 1 1.36E-03 1.36E-03 Single 

observation
Onsite Deep

329 Vanadium, total 7440-62-2 mg/l 2 3.13E-03 5.26E-03 MaxDet Onsite Deep
329 Zinc, total 7440-66-6 mg/l 2 7.25E-03 1.30E-02 MaxDet Onsite Deep
330 Boron, total 7440-42-8 mg/l 1 8.29E-02 8.29E-02 Single 

observation
Onsite Deep

330 Fluoride 16984-00-6 mg/l 3 6.33E-01 9.00E-01 MaxDet Onsite Deep
330 Nitrate (NO3 as N) 14797-55-8 mg/l 3 8.47E-01 8.48E-01 UCL Onsite Deep
330 Potassium 7440-09-7 mg/l 3 5.09E+00 5.27E+00 MaxDet Onsite Deep
330 Zinc, total 7440-66-6 mg/l 1 3.51E-03 3.51E-03 Single 

observation
Onsite Deep

331 Arsenic, total 7440-38-2 mg/l 3 2.17E-01 2.29E-01 MaxDet Onsite Shallow
331 Beryllium, total 7440-41-7 mg/l 2 4.60E-04 7.70E-04 MaxDet Onsite Shallow
331 Boron, total 7440-42-8 mg/l 2 5.21E-01 5.29E-01 MaxDet Onsite Shallow
331 Fluoride 16984-00-6 mg/l 3 2.00E-01 2.00E-01 MaxDet Onsite Shallow
331 Manganese, total 7439-96-5 mg/l 3 1.09E-01 1.25E-01 MaxDet Onsite Shallow
331 Nickel, total 7440-02-0 mg/l 2 9.74E-03 1.26E-02 MaxDet Onsite Shallow
331 Nitrate (NO3 as N) 14797-55-8 mg/l 3 2.47E+01 2.94E+01 MaxDet Onsite Shallow
331 Potassium 7440-09-7 mg/l 3 1.83E+01 1.89E+01 MaxDet Onsite Shallow
331 Selenium, total 7782-49-2 mg/l 3 5.95E-02 6.49E-02 MaxDet Onsite Shallow
331 Vanadium, total 7440-62-2 mg/l 2 1.31E-02 1.89E-02 MaxDet Onsite Shallow
332 Arsenic, total 7440-38-2 mg/l 2 2.43E-01 2.78E-01 MaxDet Onsite Shallow
332 Beryllium, total 7440-41-7 mg/l 2 6.70E-04 1.19E-03 MaxDet Onsite Shallow
332 Boron, total 7440-42-8 mg/l 2 5.54E-01 5.64E-01 MaxDet Onsite Shallow
332 Fluoride 16984-00-6 mg/l 2 3.00E-01 3.00E-01 MaxDet Onsite Shallow
332 Manganese, total 7439-96-5 mg/l 2 3.91E-02 4.11E-02 MaxDet Onsite Shallow
332 Nickel, total 7440-02-0 mg/l 2 3.18E-02 3.59E-02 MaxDet Onsite Shallow
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332 Nitrate (NO3 as N) 14797-55-8 mg/l 2 5.19E+00 5.34E+00 MaxDet Onsite Shallow
332 Potassium 7440-09-7 mg/l 2 3.59E+01 3.68E+01 MaxDet Onsite Shallow
332 Selenium, total 7782-49-2 mg/l 2 2.02E-02 2.40E-02 MaxDet Onsite Shallow
332 Vanadium, total 7440-62-2 mg/l 2 1.03E-02 1.96E-02 MaxDet Onsite Shallow
333 Arsenic, total 7440-38-2 mg/l 2 3.39E-01 3.43E-01 MaxDet Onsite Shallow
333 Beryllium, total 7440-41-7 mg/l 2 5.95E-04 1.04E-03 MaxDet Onsite Shallow
333 Boron, total 7440-42-8 mg/l 2 6.73E-01 6.94E-01 MaxDet Onsite Shallow
333 Fluoride 16984-00-6 mg/l 2 2.75E-01 4.50E-01 MaxDet Onsite Shallow
333 Manganese, total 7439-96-5 mg/l 2 1.79E-02 2.38E-02 MaxDet Onsite Shallow
333 Nitrate (NO3 as N) 14797-55-8 mg/l 2 3.18E+00 3.34E+00 MaxDet Onsite Shallow
333 Potassium 7440-09-7 mg/l 2 3.09E+01 3.11E+01 MaxDet Onsite Shallow
333 Selenium, total 7782-49-2 mg/l 2 1.19E-02 1.56E-02 MaxDet Onsite Shallow
333 Vanadium, total 7440-62-2 mg/l 2 1.75E-02 2.21E-02 MaxDet Onsite Shallow
500 Arsenic, total 7440-38-2 mg/l 3 4.25E-03 7.20E-03 MaxDet Onsite Deep
500 Boron, total 7440-42-8 mg/l 3 8.56E-02 1.00E-01 MaxDet Onsite Deep
500 Fluoride 16984-00-6 mg/l 6 7.67E-01 8.41E-01 UCL Onsite Deep
500 Manganese, total 7439-96-5 mg/l 5 1.48E-03 5.00E-03 MaxDet Onsite Deep
500 Nitrate (NO3 as N) 14797-55-8 mg/l 5 1.04E+00 1.15E+00 UCL Onsite Deep
500 Potassium 7440-09-7 mg/l 5 4.10E+00 4.10E+00 UCL Onsite Deep
500 Selenium, total 7782-49-2 mg/l 2 2.25E-03 4.10E-03 MaxDet Onsite Deep
500 Zinc, total 7440-66-6 mg/l 2 3.34E-03 5.22E-03 MaxDet Onsite Deep
501 Arsenic, total 7440-38-2 mg/l 3 5.88E-03 1.03E-02 MaxDet Offsite Shallow
501 Boron, total 7440-42-8 mg/l 3 9.73E-02 1.60E-01 MaxDet Offsite Shallow
501 Fluoride 16984-00-6 mg/l 6 5.00E-01 5.52E-01 UCL Offsite Shallow
501 Manganese, total 7439-96-5 mg/l 4 1.85E-03 6.00E-03 MaxDet Offsite Shallow
501 Nitrate (NO3 as N) 14797-55-8 mg/l 5 1.74E+00 1.99E+00 UCL Offsite Shallow
501 Potassium 7440-09-7 mg/l 5 6.79E+00 7.13E+00 UCL Offsite Shallow
501 Selenium, total 7782-49-2 mg/l 3 2.07E-03 5.30E-03 MaxDet Offsite Shallow
501 Zinc, total 7440-66-6 mg/l 2 3.21E-03 4.97E-03 MaxDet Offsite Shallow
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502 Arsenic, total 7440-38-2 mg/l 4 3.36E-03 8.20E-03 MaxDet Offsite Shallow
502 Beryllium, total 7440-41-7 mg/l 2 5.75E-04 1.00E-03 MaxDet Offsite Shallow
502 Boron, total 7440-42-8 mg/l 4 1.29E-01 1.80E-01 MaxDet Offsite Shallow
502 Fluoride 16984-00-6 mg/l 7 8.05E-01 8.93E-01 UCL Offsite Shallow
502 Manganese, total 7439-96-5 mg/l 5 1.28E-03 4.00E-03 MaxDet Offsite Shallow
502 Nitrate (NO3 as N) 14797-55-8 mg/l 6 3.03E+00 4.55E+00 UCL Offsite Shallow
502 Potassium 7440-09-7 mg/l 6 6.45E+00 6.45E+00 UCL Offsite Shallow
502 Selenium, total 7782-49-2 mg/l 3 1.77E-03 4.40E-03 MaxDet Offsite Shallow
502 Zinc, total 7440-66-6 mg/l 3 2.47E-03 4.95E-03 MaxDet Offsite Shallow
503 Arsenic, total 7440-38-2 mg/l 6 1.81E-02 1.97E-02 UCL Offsite Shallow
503 Boron, total 7440-42-8 mg/l 5 1.67E-01 1.97E-01 UCL Offsite Shallow
503 Fluoride 16984-00-6 mg/l 7 1.27E+00 1.50E+00 UCL Offsite Shallow
503 Manganese, total 7439-96-5 mg/l 7 4.62E-02 5.19E-02 UCL Offsite Shallow
503 Mercury, total 7439-97-6 mg/l 2 6.25E-05 9.50E-05 MaxDet Offsite Shallow
503 Nitrate (NO3 as N) 14797-55-8 mg/l 7 4.88E+00 5.50E+00 UCL Offsite Shallow
503 Potassium 7440-09-7 mg/l 7 8.72E+00 9.43E+00 UCL Offsite Shallow
503 Selenium, total 7782-49-2 mg/l 4 2.91E-03 5.20E-03 MaxDet Offsite Shallow
503 Trichloroethene 79-01-6 mg/l 1 3.25E-03 3.25E-03 Single 

observation
Offsite Shallow

503 Vanadium, total 7440-62-2 mg/l 5 5.08E-03 7.97E-03 UCL Offsite Shallow
503 Zinc, total 7440-66-6 mg/l 4 9.66E-03 3.00E-02 MaxDet Offsite Shallow
504 Arsenic, total 7440-38-2 mg/l 3 4.62E-03 7.90E-03 MaxDet Onsite Deep
504 Boron, total 7440-42-8 mg/l 4 1.07E-01 1.70E-01 MaxDet Onsite Deep
504 Fluoride 16984-00-6 mg/l 7 8.68E-01 9.73E-01 UCL Onsite Deep
504 Mercury, total 7439-97-6 mg/l 4 1.08E-04 3.00E-04 MaxDet Onsite Deep
504 Nitrate (NO3 as N) 14797-55-8 mg/l 7 1.27E+00 1.64E+00 UCL Onsite Deep
504 Potassium 7440-09-7 mg/l 7 5.10E+00 5.10E+00 UCL Onsite Deep
504 Selenium, total 7782-49-2 mg/l 4 1.51E-03 4.10E-03 MaxDet Onsite Deep
504 Vanadium, total 7440-62-2 mg/l 5 1.41E-03 2.26E-03 UCL Onsite Deep
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504 Zinc, total 7440-66-6 mg/l 4 7.88E-03 2.60E-02 MaxDet Onsite Deep
505 Arsenic, total 7440-38-2 mg/l 3 3.73E-03 7.10E-03 MaxDet Offsite Shallow
505 Boron, total 7440-42-8 mg/l 5 1.56E-01 2.07E-01 UCL Offsite Shallow
505 Fluoride 16984-00-6 mg/l 7 2.84E-01 3.32E-01 UCL Offsite Shallow
505 Mercury, total 7439-97-6 mg/l 3 1.27E-04 3.00E-04 MaxDet Offsite Shallow
505 Nitrate (NO3 as N) 14797-55-8 mg/l 7 2.77E+00 3.26E+00 UCL Offsite Shallow
505 Potassium 7440-09-7 mg/l 7 6.77E+00 6.99E+00 UCL Offsite Shallow
505 Selenium, total 7782-49-2 mg/l 4 1.36E-03 3.10E-03 MaxDet Offsite Shallow
505 Tetrachloroethene 127-18-4 mg/l 1 1.00E-03 1.00E-03 Single 

observation
Offsite Shallow

505 Zinc, total 7440-66-6 mg/l 3 4.76E-03 7.87E-03 MaxDet Offsite Shallow
506 Arsenic, total 7440-38-2 mg/l 3 5.64E-03 6.90E-03 MaxDet Onsite Deep
506 Boron, total 7440-42-8 mg/l 4 1.31E-01 1.75E-01 MaxDet Onsite Deep
506 Fluoride 16984-00-6 mg/l 5 2.00E-01 2.67E-01 UCL Onsite Deep
506 Mercury, total 7439-97-6 mg/l 3 3.97E-04 9.50E-04 MaxDet Onsite Deep
506 Nitrate (NO3 as N) 14797-55-8 mg/l 5 3.75E+00 4.37E+00 UCL Onsite Deep
506 Potassium 7440-09-7 mg/l 5 6.57E+00 6.87E+00 UCL Onsite Deep
506 Selenium, total 7782-49-2 mg/l 3 2.73E-03 4.00E-03 MaxDet Onsite Deep
506 Zinc, total 7440-66-6 mg/l 3 1.12E-02 3.00E-02 MaxDet Onsite Deep
507 Arsenic, total 7440-38-2 mg/l 3 3.56E-03 7.00E-03 MaxDet Offsite Shallow
507 Boron, total 7440-42-8 mg/l 3 1.60E-01 2.40E-01 MaxDet Offsite Shallow
507 Fluoride 16984-00-6 mg/l 5 2.20E-01 3.00E-01 UCL Offsite Shallow
507 Mercury, total 7439-97-6 mg/l 3 1.62E-04 3.00E-04 MaxDet Offsite Shallow
507 Nitrate (NO3 as N) 14797-55-8 mg/l 5 1.89E+00 2.18E+00 UCL Offsite Shallow
507 Potassium 7440-09-7 mg/l 5 6.52E+00 6.74E+00 UCL Offsite Shallow
507 Selenium, total 7782-49-2 mg/l 4 1.50E-03 4.60E-03 MaxDet Offsite Shallow
507 Tetrachloroethene 127-18-4 mg/l 3 2.33E-03 3.00E-03 MaxDet Offsite Shallow
507 Zinc, total 7440-66-6 mg/l 2 6.37E-03 1.13E-02 MaxDet Offsite Shallow
508 Arsenic, total 7440-38-2 mg/l 4 3.93E-03 6.82E-03 MaxDet Onsite Deep
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508 Boron, total 7440-42-8 mg/l 3 9.69E-02 1.30E-01 MaxDet Onsite Deep
508 Fluoride 16984-00-6 mg/l 6 8.46E-01 9.28E-01 UCL Onsite Deep
508 Mercury, total 7439-97-6 mg/l 3 6.50E-05 1.10E-04 MaxDet Onsite Deep
508 Nitrate (NO3 as N) 14797-55-8 mg/l 6 1.30E+00 1.41E+00 UCL Onsite Deep
508 Potassium 7440-09-7 mg/l 6 4.93E+00 5.21E+00 UCL Onsite Deep
508 Selenium, total 7782-49-2 mg/l 3 1.44E-03 3.43E-03 MaxDet Onsite Deep
508 Zinc, total 7440-66-6 mg/l 2 3.00E-03 4.55E-03 MaxDet Onsite Deep
509 Arsenic, total 7440-38-2 mg/l 4 3.68E-03 6.39E-03 MaxDet Offsite Shallow
509 Boron, total 7440-42-8 mg/l 3 1.44E-01 2.30E-01 MaxDet Offsite Shallow
509 Fluoride 16984-00-6 mg/l 6 2.76E-01 3.19E-01 UCL Offsite Shallow
509 Manganese, total 7439-96-5 mg/l 4 8.50E-04 2.00E-03 MaxDet Offsite Shallow
509 Nitrate (NO3 as N) 14797-55-8 mg/l 6 3.16E+00 3.48E+00 MaxDet Offsite Shallow
509 Potassium 7440-09-7 mg/l 6 6.40E+00 6.65E+00 UCL Offsite Shallow
509 Selenium, total 7782-49-2 mg/l 3 2.04E-03 5.23E-03 MaxDet Offsite Shallow
509 Tetrachloroethene 127-18-4 mg/l 3 2.67E-03 3.00E-03 MaxDet Offsite Shallow
509 Zinc, total 7440-66-6 mg/l 2 3.19E-03 4.94E-03 MaxDet Offsite Shallow
515 Arsenic, total 7440-38-2 mg/l 1 6.88E-03 6.88E-03 Single 

observation
Offsite Shallow

515 Boron, total 7440-42-8 mg/l 2 1.19E-01 1.37E-01 MaxDet Offsite Shallow
515 Fluoride 16984-00-6 mg/l 4 7.28E-01 8.14E-01 MaxDet Offsite Shallow
515 Nitrate (NO3 as N) 14797-55-8 mg/l 3 1.94E+00 2.25E+00 MaxDet Offsite Shallow
515 Potassium 7440-09-7 mg/l 3 8.94E+00 1.01E+01 MaxDet Offsite Shallow
515 Selenium, total 7782-49-2 mg/l 1 1.93E-03 1.93E-03 Single 

observation
Offsite Shallow

517 Arsenic, total 7440-38-2 mg/l 4 2.93E-02 3.29E-02 MaxDet Offsite Shallow
517 Boron, total 7440-42-8 mg/l 3 5.72E-01 6.24E-01 MaxDet Offsite Shallow
517 Fluoride 16984-00-6 mg/l 4 1.70E-01 2.71E-01 UCL Offsite Shallow
517 Manganese, total 7439-96-5 mg/l 3 2.02E-02 3.77E-02 MaxDet Offsite Shallow
517 Nitrate (NO3 as N) 14797-55-8 mg/l 4 8.68E+00 9.78E+00 MaxDet Offsite Shallow
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517 Potassium 7440-09-7 mg/l 4 8.48E+01 9.50E+01 MaxDet Offsite Shallow
517 Selenium, total 7782-49-2 mg/l 4 1.45E-02 2.07E-02 MaxDet Offsite Shallow
517 Vanadium, total 7440-62-2 mg/l 2 7.03E-03 9.92E-03 MaxDet Offsite Shallow
518 Arsenic, total 7440-38-2 mg/l 4 2.10E-02 2.43E-02 MaxDet Offsite Shallow
518 Boron, total 7440-42-8 mg/l 3 1.65E-01 1.86E-01 MaxDet Offsite Shallow
518 Fluoride 16984-00-6 mg/l 4 5.27E-01 6.56E-01 MaxDet Offsite Shallow
518 Mercury, total 7439-97-6 mg/L 1 1.40E-04 1.40E-04 Single 

observation
Offsite Shallow

518 Nickel, total 7440-02-0 mg/l 3 8.47E-03 1.18E-02 MaxDet Offsite Shallow
518 Nitrate (NO3 as N) 14797-55-8 mg/l 4 2.35E+00 3.08E+00 MaxDet Offsite Shallow
518 Potassium 7440-09-7 mg/l 4 9.82E+00 9.82E+00 UCL Offsite Shallow
518 Selenium, total 7782-49-2 mg/l 2 2.50E-03 2.75E-03 MaxDet Offsite Shallow
518 Vanadium, total 7440-62-2 mg/l 2 2.44E-03 3.87E-03 MaxDet Offsite Shallow
519 Beryllium, total 7440-41-7 mg/l 2 4.50E-04 7.50E-04 MaxDet Onsite Deep
519 Boron, total 7440-42-8 mg/l 3 9.22E-02 1.22E-01 MaxDet Onsite Deep
519 Fluoride 16984-00-6 mg/l 4 3.40E-01 3.98E-01 UCL Onsite Deep
519 Mercury, total 7439-97-6 mg/l 2 1.90E-04 3.30E-04 MaxDet Onsite Deep
519 Nitrate (NO3 as N) 14797-55-8 mg/l 4 1.79E+00 2.14E+00 MaxDet Onsite Deep
519 Potassium 7440-09-7 mg/l 4 5.07E+00 5.07E+00 UCL Onsite Deep
519 Selenium, total 7782-49-2 mg/l 2 5.40E-04 6.80E-04 MaxDet Onsite Deep
519 Vanadium, total 7440-62-2 mg/l 3 2.96E-03 4.74E-03 MaxDet Onsite Deep
520 Boron, total 7440-42-8 mg/l 1 1.46E-01 1.46E-01 Single 

observation
Offsite Shallow

520 Fluoride 16984-00-6 mg/l 1 2.00E-01 2.00E-01 Single 
observation

Offsite Shallow

520 Nitrate (NO3 as N) 14797-55-8 mg/l 1 2.09E+00 2.09E+00 Single 
observation

Offsite Shallow

520 Potassium 7440-09-7 mg/l 1 7.39E+00 7.39E+00 Single 
observation

Offsite Shallow
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521 Arsenic, total 7440-38-2 mg/l 1 4.13E-03 4.13E-03 Single 
observation

Onsite Deep

521 Fluoride 16984-00-6 mg/l 1 8.28E-01 8.28E-01 Single 
observation

Onsite Deep

521 Manganese, total 7439-96-5 mg/l 1 2.40E-01 2.40E-01 Single 
observation

Onsite Deep

521 Nitrate (NO3 as N) 14797-55-8 mg/l 1 7.90E-01 7.90E-01 Single 
observation

Onsite Deep

521 Potassium 7440-09-7 mg/l 1 5.75E+00 5.75E+00 Single 
observation

Onsite Deep

522 Arsenic, total 7440-38-2 mg/l 1 4.20E-03 4.20E-03 Single 
observation

Onsite Deep

522 Fluoride 16984-00-6 mg/l 1 6.00E-01 6.00E-01 Single 
observation

Onsite Deep

522 Nitrate (NO3 as N) 14797-55-8 mg/l 1 4.09E+00 4.09E+00 Single 
observation

Onsite Deep

522 Potassium 7440-09-7 mg/l 1 9.32E+00 9.32E+00 Single 
observation

Onsite Deep

523 Arsenic, total 7440-38-2 mg/l 1 5.38E-03 5.38E-03 Single 
observation

Onsite Deep

523 Fluoride 16984-00-6 mg/l 1 5.66E-01 5.66E-01 Single 
observation

Onsite Deep

523 Nitrate (NO3 as N) 14797-55-8 mg/l 1 3.08E+00 3.08E+00 Single 
observation

Onsite Deep

523 Potassium 7440-09-7 mg/l 1 7.91E+00 7.91E+00 Single 
observation

Onsite Deep

524 Fluoride 16984-00-6 mg/l 1 7.72E-01 7.72E-01 Single 
observation

Onsite Deep
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524 Nitrate (NO3 as N) 14797-55-8 mg/l 1 1.78E+00 1.78E+00 Single 
observation

Onsite Deep

524 Potassium 7440-09-7 mg/l 1 4.32E+00 4.32E+00 Single 
observation

Onsite Deep

525 Fluoride 16984-00-6 mg/l 1 8.20E-01 8.20E-01 Single 
observation

Onsite Deep

525 Nitrate (NO3 as N) 14797-55-8 mg/l 1 1.61E+00 1.61E+00 Single 
observation

Onsite Deep

525 Potassium 7440-09-7 mg/l 1 3.97E+00 3.97E+00 Single 
observation

Onsite Deep

BATISTE SPRI Arsenic, total 7440-38-2 mg/l 6 1.73E-02 2.39E-02 UCL Onsite Shallow
BATISTE SPRI Boron, total 7440-42-8 mg/l 5 1.55E-01 1.93E-01 UCL Onsite Shallow
BATISTE SPRI Fluoride 16984-00-6 mg/l 8 5.03E-01 5.68E-01 UCL Onsite Shallow
BATISTE SPRI Manganese, total 7439-96-5 mg/l 6 7.41E-03 2.50E-02 MaxDet Onsite Shallow
BATISTE SPRI Nitrate (NO3 as N) 14797-55-8 mg/l 8 3.73E+00 6.68E+00 UCL Onsite Shallow
BATISTE SPRI Potassium 7440-09-7 mg/l 7 9.81E+00 1.26E+01 UCL Onsite Shallow
BATISTE SPRI Selenium, total 7782-49-2 mg/l 6 8.06E-03 1.02E-02 MaxDet Onsite Shallow
BATISTE SPRI Vanadium, total 7440-62-2 mg/l 5 3.83E-03 6.46E-03 UCL Onsite Shallow

FMC-6 Arsenic, total 7440-38-2 mg/l 2 3.00E-03 3.40E-03 MaxDet Onsite Deep
FMC-6 Boron, total 7440-42-8 mg/l 3 4.20E-01 5.20E-01 MaxDet Onsite Deep
FMC-6 Fluoride 16984-00-6 mg/l 3 6.20E-01 7.00E-01 MaxDet Onsite Deep
FMC-6 Mercury, total 7439-97-6 mg/l 2 2.00E-04 2.00E-04 MaxDet Onsite Deep
FMC-6 Nickel, total 7440-02-0 mg/l 3 1.40E-02 2.90E-02 MaxDet Onsite Deep
FMC-6 Nitrate (NO3 as N) 14797-55-8 mg/l 3 9.17E-01 9.50E-01 MaxDet Onsite Deep
FMC-6 Potassium 7440-09-7 mg/l 3 6.47E+00 9.40E+00 MaxDet Onsite Deep
FMC-6 Vanadium, total 7440-62-2 mg/l 2 4.00E-02 6.00E-02 MaxDet Onsite Deep
FMC-6 Zinc, total 7440-66-6 mg/l 2 3.85E-02 4.40E-02 MaxDet Onsite Deep

FRONTIER Arsenic, total 7440-38-2 mg/l 7 2.08E-02 2.54E-02 UCL Onsite Deep
FRONTIER Boron, total 7440-42-8 mg/l 7 1.44E-01 1.74E-01 UCL Onsite Deep
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FRONTIER Fluoride 16984-00-6 mg/l 7 4.84E-01 5.20E-01 UCL Onsite Deep
FRONTIER Mercury, total 7439-97-6 mg/l 4 1.08E-04 3.00E-04 MaxDet Onsite Deep
FRONTIER Nitrate (NO3 as N) 14797-55-8 mg/l 8 1.78E+00 2.02E+00 UCL Onsite Deep
FRONTIER Potassium 7440-09-7 mg/l 8 7.21E+00 8.27E+00 UCL Onsite Deep
FRONTIER Selenium, total 7782-49-2 mg/l 6 3.16E-03 3.82E-03 UCL Onsite Deep
FRONTIER Vanadium, total 7440-62-2 mg/l 4 1.91E-03 4.14E-03 MaxDet Onsite Deep
FRONTIER Zinc, total 7440-66-6 mg/l 3 1.28E-02 3.50E-02 MaxDet Onsite Deep
LINDLEY Arsenic, total 7440-38-2 mg/l 4 5.08E-03 1.10E-02 UCL Onsite Deep
LINDLEY Boron, total 7440-42-8 mg/l 3 3.47E-01 4.10E-01 MaxDet Onsite Deep
LINDLEY Fluoride 16984-00-6 mg/l 5 4.99E-01 5.95E-01 UCL Onsite Deep
LINDLEY Mercury, total 7439-97-6 mg/l 2 3.00E-04 3.00E-04 MaxDet Onsite Deep
LINDLEY Nitrate (NO3 as N) 14797-55-8 mg/l 4 6.34E+00 7.73E+00 MaxDet Onsite Deep
LINDLEY Potassium 7440-09-7 mg/l 4 1.25E+01 1.36E+01 MaxDet Onsite Deep
LINDLEY Selenium, total 7782-49-2 mg/l 4 2.38E-03 4.21E-03 UCL Onsite Deep
LINDLEY Vanadium, total 7440-62-2 mg/l 2 3.61E-03 6.21E-03 MaxDet Onsite Deep
LINDLEY Zinc, total 7440-66-6 mg/l 3 1.00E-01 1.15E-01 MaxDet Onsite Deep

NEW PILOT Arsenic, total 7440-38-2 mg/l 6 4.72E-03 1.20E-02 MaxDet Onsite Deep
NEW PILOT Beryllium, total 7440-41-7 mg/l 3 7.50E-04 2.00E-03 MaxDet Onsite Deep
NEW PILOT Boron, total 7440-42-8 mg/l 7 9.59E-02 1.31E-01 UCL Onsite Deep
NEW PILOT Fluoride 16984-00-6 mg/l 8 8.66E-01 9.40E-01 UCL Onsite Deep
NEW PILOT Manganese, total 7439-96-5 mg/l 3 2.07E-03 4.82E-03 MaxDet Onsite Deep
NEW PILOT Mercury, total 7439-97-6 mg/l 2 4.60E-04 8.50E-04 MaxDet Onsite Deep
NEW PILOT Nitrate (NO3 as N) 14797-55-8 mg/l 8 1.04E+00 1.13E+00 UCL Onsite Deep
NEW PILOT Potassium 7440-09-7 mg/l 8 5.07E+00 5.51E+00 UCL Onsite Deep
NEW PILOT Selenium, total 7782-49-2 mg/l 3 2.89E-03 5.53E-03 MaxDet Onsite Deep
NEW PILOT Vanadium, total 7440-62-2 mg/l 4 2.08E-03 3.53E-03 MaxDet Onsite Deep
NEW PILOT Zinc, total 7440-66-6 mg/l 2 1.61E-02 2.60E-02 MaxDet Onsite Deep
OLD PILOT Arsenic, total 7440-38-2 mg/l 8 4.02E-02 4.50E-02 UCL Offsite Shallow
OLD PILOT Beryllium, total 7440-41-7 mg/l 3 8.50E-04 2.00E-03 MaxDet Offsite Shallow
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OLD PILOT Boron, total 7440-42-8 mg/l 7 7.28E-01 8.42E-01 UCL Offsite Shallow
OLD PILOT Manganese, total 7439-96-5 mg/l 8 8.53E-01 9.23E-01 UCL Offsite Shallow
OLD PILOT Mercury, total 7439-97-6 mg/l 3 1.18E-04 2.35E-04 MaxDet Offsite Shallow
OLD PILOT Nickel, total 7440-02-0 mg/l 7 7.03E-03 1.05E-02 UCL Offsite Shallow
OLD PILOT Nitrate (NO3 as N) 14797-55-8 mg/l 8 1.33E+01 1.54E+01 UCL Offsite Shallow
OLD PILOT Potassium 7440-09-7 mg/l 8 1.05E+02 1.05E+02 UCL Offsite Shallow
OLD PILOT Selenium, total 7782-49-2 mg/l 2 3.72E-03 5.03E-03 MaxDet Offsite Shallow
OLD PILOT Trichloroethene 79-01-6 mg/l 1 1.75E-03 1.75E-03 Single 

observation
Offsite Shallow

OLD PILOT Vanadium, total 7440-62-2 mg/l 3 1.38E-02 2.00E-02 MaxDet Offsite Shallow
OLD PILOT Zinc, total 7440-66-6 mg/l 3 1.26E-02 2.95E-02 MaxDet Offsite Shallow

PEI-3 Arsenic, total 7440-38-2 mg/l 2 3.02E-01 4.07E-01 MaxDet Onsite Deep
PEI-3 Boron, total 7440-42-8 mg/l 2 7.34E-01 9.60E-01 MaxDet Onsite Deep
PEI-3 Fluoride 16984-00-6 mg/l 2 1.13E-01 1.26E-01 MaxDet Onsite Deep
PEI-3 Manganese, total 7439-96-5 mg/l 2 4.20E-02 6.50E-02 MaxDet Onsite Deep
PEI-3 Nitrate (NO3 as N) 14797-55-8 mg/l 2 3.60E+00 3.65E+00 MaxDet Onsite Deep
PEI-3 Potassium 7440-09-7 mg/l 2 1.14E+01 1.24E+01 MaxDet Onsite Deep
PEI-3 Selenium, total 7782-49-2 mg/l 1 1.26E-02 1.26E-02 Single 

observation
Onsite Deep

PEI-3 Vanadium, total 7440-62-2 mg/l 1 2.00E-02 2.00E-02 Single 
observation

Onsite Deep

PEI-3 Zinc, total 7440-66-6 mg/l 2 1.04E-01 1.93E-01 MaxDet Onsite Deep
PEI-4 Arsenic, total 7440-38-2 mg/l 4 1.68E-03 2.18E-03 MaxDet Onsite Deep
PEI-4 Beryllium, total 7440-41-7 mg/l 2 1.08E-03 2.00E-03 MaxDet Onsite Deep
PEI-4 Boron, total 7440-42-8 mg/l 4 1.47E-01 1.70E-01 MaxDet Onsite Deep
PEI-4 Fluoride 16984-00-6 mg/l 6 2.33E-01 2.76E-01 UCL Onsite Deep
PEI-4 Manganese, total 7439-96-5 mg/l 4 2.11E-02 7.80E-02 MaxDet Onsite Deep
PEI-4 Mercury, total 7439-97-6 mg/l 2 1.68E-03 2.40E-03 MaxDet Onsite Deep
PEI-4 Nitrate (NO3 as N) 14797-55-8 mg/l 6 1.94E+00 2.47E+00 UCL Onsite Deep
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PEI-4 Potassium 7440-09-7 mg/l 6 6.33E+00 7.07E+00 UCL Onsite Deep
PEI-4 Selenium, total 7782-49-2 mg/l 3 1.07E-03 1.76E-03 MaxDet Onsite Deep
PEI-5 Arsenic, total 7440-38-2 mg/l 2 8.37E-02 1.23E-01 MaxDet Onsite Deep
PEI-5 Beryllium, total 7440-41-7 mg/l 1 2.10E-02 2.10E-02 Single 

observation
Onsite Deep

PEI-5 Boron, total 7440-42-8 mg/l 2 2.18E-01 2.66E-01 MaxDet Onsite Deep
PEI-5 Fluoride 16984-00-6 mg/l 2 9.80E+00 9.80E+00 MaxDet Onsite Deep
PEI-5 Manganese, total 7439-96-5 mg/l 2 9.84E-01 1.82E+00 MaxDet Onsite Deep
PEI-5 Nickel, total 7440-02-0 mg/l 2 2.32E-01 4.43E-01 MaxDet Onsite Deep
PEI-5 Nitrate (NO3 as N) 14797-55-8 mg/l 2 1.83E+00 2.22E+00 MaxDet Onsite Deep
PEI-5 Potassium 7440-09-7 mg/l 2 5.83E+00 7.80E+00 MaxDet Onsite Deep
PEI-5 Selenium, total 7782-49-2 mg/l 1 6.80E-03 6.80E-03 Single 

observation
Onsite Deep

PEI-5 Zinc, total 7440-66-6 mg/l 2 6.19E-02 7.88E-02 MaxDet Onsite Deep
ROWLANDS Arsenic, total 7440-38-2 mg/l 5 4.73E-03 1.46E-02 MaxDet Onsite Deep
ROWLANDS Boron, total 7440-42-8 mg/l 4 1.24E-01 1.60E-01 MaxDet Onsite Deep
ROWLANDS Fluoride 16984-00-6 mg/l 6 2.64E-01 3.00E-01 MaxDet Onsite Deep
ROWLANDS Mercury, total 7439-97-6 mg/l 3 2.50E-04 4.00E-04 MaxDet Onsite Deep
ROWLANDS Nitrate (NO3 as N) 14797-55-8 mg/l 6 1.58E+00 1.83E+00 UCL Onsite Deep
ROWLANDS Potassium 7440-09-7 mg/l 6 4.95E+00 5.56E+00 UCL Onsite Deep
ROWLANDS Selenium, total 7782-49-2 mg/l 3 1.88E-03 4.20E-03 MaxDet Onsite Deep
ROWLANDS Vanadium, total 7440-62-2 mg/l 3 2.47E-03 3.49E-03 MaxDet Onsite Deep
ROWLANDS Zinc, total 7440-66-6 mg/l 3 1.11E-02 2.50E-02 MaxDet Onsite Deep
TANK FARM Arsenic, total 7440-38-2 mg/l 5 4.13E-03 8.50E-03 MaxDet Onsite Deep
TANK FARM Boron, total 7440-42-8 mg/l 4 1.09E-01 1.50E-01 MaxDet Onsite Deep
TANK FARM Fluoride 16984-00-6 mg/l 6 7.45E-01 8.44E-01 UCL Onsite Deep
TANK FARM Mercury, total 7439-97-6 mg/l 4 1.70E-04 3.00E-04 MaxDet Onsite Deep
TANK FARM Nitrate (NO3 as N) 14797-55-8 mg/l 6 1.33E+00 1.58E+00 UCL Onsite Deep
TANK FARM Potassium 7440-09-7 mg/l 6 3.44E+00 3.44E+00 UCL Onsite Deep
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TANK FARM Selenium, total 7782-49-2 mg/l 3 2.03E-03 5.20E-03 MaxDet Onsite Deep
TANK FARM Zinc, total 7440-66-6 mg/l 4 1.01E-01 1.26E-01 MaxDet Onsite Deep

TW-11I Arsenic, total 7440-38-2 mg/l 5 2.60E-03 7.50E-03 MaxDet Onsite Deep
TW-11I Beryllium, total 7440-41-7 mg/l 2 1.08E-03 2.00E-03 MaxDet Onsite Deep
TW-11I Boron, total 7440-42-8 mg/l 4 7.36E-02 1.12E-01 MaxDet Onsite Deep
TW-11I Fluoride 16984-00-6 mg/l 8 8.58E-01 9.42E-01 UCL Onsite Deep
TW-11I Manganese, total 7439-96-5 mg/l 6 3.27E-02 8.10E-02 MaxDet Onsite Deep
TW-11I Nitrate (NO3 as N) 14797-55-8 mg/l 8 1.51E+00 1.78E+00 UCL Onsite Deep
TW-11I Potassium 7440-09-7 mg/l 8 5.19E+00 5.42E+00 UCL Onsite Deep
TW-11I Selenium, total 7782-49-2 mg/l 4 1.34E-03 2.46E-03 MaxDet Onsite Deep
TW-11I Vanadium, total 7440-62-2 mg/l 5 6.28E-03 2.00E-02 MaxDet Onsite Deep
TW-11S Arsenic, total 7440-38-2 mg/l 4 2.01E-03 3.00E-03 MaxDet Offsite Shallow
TW-11S Beryllium, total 7440-41-7 mg/l 2 1.08E-03 2.00E-03 MaxDet Offsite Shallow
TW-11S Boron, total 7440-42-8 mg/l 4 7.28E-02 1.02E-01 MaxDet Offsite Shallow
TW-11S Fluoride 16984-00-6 mg/l 8 7.77E-01 8.47E-01 UCL Offsite Shallow
TW-11S Nitrate (NO3 as N) 14797-55-8 mg/l 8 1.81E+00 2.47E+00 UCL Offsite Shallow
TW-11S Potassium 7440-09-7 mg/l 8 3.92E+00 4.09E+00 UCL Offsite Shallow
TW-11S Vanadium, total 7440-62-2 mg/l 3 1.63E-03 2.90E-03 MaxDet Offsite Shallow
TW-12S Arsenic, total 7440-38-2 mg/l 8 3.67E-02 4.38E-02 UCL Offsite Shallow
TW-12S Beryllium, total 7440-41-7 mg/l 3 7.50E-04 2.00E-03 MaxDet Offsite Shallow
TW-12S Boron, total 7440-42-8 mg/l 7 2.56E-01 3.01E-01 UCL Offsite Shallow
TW-12S Fluoride 16984-00-6 mg/l 9 1.16E+00 1.30E+00 UCL Offsite Shallow
TW-12S Manganese, total 7439-96-5 mg/l 8 2.10E-01 2.74E-01 UCL Offsite Shallow
TW-12S Mercury, total 7439-97-6 mg/l 4 9.25E-05 2.40E-04 MaxDet Offsite Shallow
TW-12S Nickel, total 7440-02-0 mg/l 7 6.19E-02 8.12E-02 UCL Offsite Shallow
TW-12S Nitrate (NO3 as N) 14797-55-8 mg/l 9 1.49E+01 2.69E+01 UCL Offsite Shallow
TW-12S Potassium 7440-09-7 mg/l 9 2.19E+01 3.00E+01 UCL Offsite Shallow
TW-12S Selenium, total 7782-49-2 mg/l 6 1.25E-02 1.89E-02 UCL Offsite Shallow
TW-12S Vanadium, total 7440-62-2 mg/l 4 6.99E-03 1.15E-02 MaxDet Offsite Shallow
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TW-12S Zinc, total 7440-66-6 mg/l 4 2.03E-02 2.36E-02 MaxDet Offsite Shallow
TW-3D Arsenic, total 7440-38-2 mg/l 4 6.21E-03 7.35E-03 MaxDet Onsite Deep
TW-3D Boron, total 7440-42-8 mg/l 3 7.37E-02 1.05E-01 MaxDet Onsite Deep
TW-3D Fluoride 16984-00-6 mg/l 7 4.89E-01 5.54E-01 UCL Onsite Deep
TW-3D Manganese, total 7439-96-5 mg/l 4 1.11E-02 1.38E-02 UCL Onsite Deep
TW-3D Mercury, total 7439-97-6 mg/l 2 1.20E-04 2.10E-04 MaxDet Onsite Deep
TW-3D Nitrate (NO3 as N) 14797-55-8 mg/l 7 7.27E-01 7.93E-01 UCL Onsite Deep
TW-3D Potassium 7440-09-7 mg/l 6 8.45E+00 8.45E+00 UCL Onsite Deep
TW-3D Selenium, total 7782-49-2 mg/l 2 1.50E-03 2.50E-03 MaxDet Onsite Deep
TW-3D Vanadium, total 7440-62-2 mg/l 2 5.19E-03 5.72E-03 MaxDet Onsite Deep
TW-3S Fluoride 16984-00-6 mg/l 1 5.65E-01 5.65E-01 Single 

observation
Onsite Deep

TW-3S Nitrate (NO3 as N) 14797-55-8 mg/l 1 1.07E+01 1.07E+01 Single 
observation

Onsite Deep

TW-3S Potassium 7440-09-7 mg/l 1 1.31E+01 1.31E+01 Single 
observation

Onsite Deep

TW-5D Arsenic, total 7440-38-2 mg/l 4 6.97E-03 8.99E-03 MaxDet Onsite Deep
TW-5D Boron, total 7440-42-8 mg/l 5 1.07E-01 1.57E-01 UCL Onsite Deep
TW-5D Fluoride 16984-00-6 mg/l 7 8.62E-01 8.62E-01 UCL Onsite Deep
TW-5D Manganese, total 7439-96-5 mg/l 6 4.18E-02 8.10E-02 MaxDet Onsite Deep
TW-5D Nitrate (NO3 as N) 14797-55-8 mg/l 7 8.80E-01 9.36E-01 UCL Onsite Deep
TW-5D Potassium 7440-09-7 mg/l 6 1.01E+01 1.07E+01 UCL Onsite Deep
TW-5D Selenium, total 7782-49-2 mg/l 2 1.55E-03 2.60E-03 MaxDet Onsite Deep
TW-5D Vanadium, total 7440-62-2 mg/l 4 4.18E-03 6.34E-03 MaxDet Onsite Deep
TW-5D Zinc, total 7440-66-6 mg/l 2 3.49E-03 5.53E-03 MaxDet Onsite Deep
TW-5I Arsenic, total 7440-38-2 mg/l 5 2.87E-02 3.53E-02 UCL Onsite Deep
TW-5I Boron, total 7440-42-8 mg/l 5 1.59E-01 2.31E-01 MaxDet Onsite Deep
TW-5I Fluoride 16984-00-6 mg/l 7 1.07E-01 1.57E-01 UCL Onsite Deep
TW-5I Manganese, total 7439-96-5 mg/l 6 1.40E+00 1.59E+00 UCL Onsite Deep
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TW-5I Nitrate (NO3 as N) 14797-55-8 mg/l 7 6.41E-01 7.59E-01 UCL Onsite Deep
TW-5I Potassium 7440-09-7 mg/l 6 6.94E+00 6.94E+00 UCL Onsite Deep
TW-5I Selenium, total 7782-49-2 mg/l 2 1.60E-03 2.70E-03 MaxDet Onsite Deep
TW-5I Vanadium, total 7440-62-2 mg/l 4 4.51E-03 7.44E-03 MaxDet Onsite Deep
TW-5S Arsenic, total 7440-38-2 mg/l 6 5.59E-02 6.53E-02 UCL Onsite Shallow
TW-5S Boron, total 7440-42-8 mg/l 6 5.48E-01 7.12E-01 MaxDet Onsite Shallow
TW-5S Fluoride 16984-00-6 mg/l 7 9.29E-02 1.61E-01 UCL Onsite Shallow
TW-5S Manganese, total 7439-96-5 mg/l 6 4.24E-01 4.59E-01 UCL Onsite Shallow
TW-5S Mercury, total 7439-97-6 mg/l 2 1.66E-03 3.26E-03 MaxDet Onsite Shallow
TW-5S Nitrate (NO3 as N) 14797-55-8 mg/l 7 2.49E+01 2.72E+01 UCL Onsite Shallow
TW-5S Potassium 7440-09-7 mg/l 7 2.10E+02 2.30E+02 UCL Onsite Shallow
TW-5S Vanadium, total 7440-62-2 mg/l 4 8.67E-03 1.21E-02 MaxDet Onsite Shallow
TW-9S Arsenic, total 7440-38-2 mg/l 8 3.45E-02 4.16E-02 UCL Offsite Shallow
TW-9S Beryllium, total 7440-41-7 mg/l 2 1.08E-03 2.00E-03 MaxDet Offsite Shallow
TW-9S Boron, total 7440-42-8 mg/l 7 6.47E-01 7.06E-01 UCL Offsite Shallow
TW-9S Fluoride 16984-00-6 mg/l 9 1.32E-01 2.59E-01 UCL Offsite Shallow
TW-9S Manganese, total 7439-96-5 mg/l 8 1.09E+00 1.15E+00 UCL Offsite Shallow
TW-9S Mercury, total 7439-97-6 mg/l 3 8.00E-05 1.40E-04 MaxDet Offsite Shallow
TW-9S Nitrate (NO3 as N) 14797-55-8 mg/l 9 1.26E+01 1.42E+01 UCL Offsite Shallow
TW-9S Potassium 7440-09-7 mg/l 9 1.41E+02 1.66E+02 UCL Offsite Shallow
TW-9S Selenium, total 7782-49-2 mg/l 5 1.83E-03 3.62E-03 MaxDet Offsite Shallow
TW-9S Trichloroethene 79-01-6 mg/l 2 1.00E-03 1.00E-03 MaxDet Offsite Shallow
TW-9S Vanadium, total 7440-62-2 mg/l 4 3.89E-02 1.40E-01 MaxDet Offsite Shallow
TW-9S Zinc, total 7440-66-6 mg/l 2 1.22E-02 2.30E-02 MaxDet Offsite Shallow

WILLIAMSEN Arsenic, total 7440-38-2 mg/l 1 1.75E-02 1.75E-02 Single 
observation

Onsite Deep

WILLIAMSEN Boron, total 7440-42-8 mg/l 1 1.10E-01 1.10E-01 Single 
observation

Onsite Deep
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WILLIAMSEN Fluoride 16984-00-6 mg/l 1 7.68E-01 7.68E-01 Single 
observation

Onsite Deep

WILLIAMSEN Nitrate (NO3 as N) 14797-55-8 mg/l 1 5.40E-01 5.40E-01 Single 
observation

Onsite Deep

WILLIAMSEN Potassium 7440-09-7 mg/l 1 2.90E+00 2.90E+00 Single 
observation

Onsite Deep

WILLIAMSEN Selenium, total 7782-49-2 mg/l 1 5.70E-03 5.70E-03 Single 
observation

Onsite Deep

Key:

MaxDet = MaxDet = Maximum detected concentration.
n = Number of samples.

UCL = UCL = 95% Upper confidence limit of the mean.
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103 Lead-210 014255-04-0 pCi/L 5 8.60E-01 1.30E+00 MaxDet Onsite Deep
103 Radium-226 13982-63-3 pCi/L 4 4.43E-01 7.20E-01 MaxDet Onsite Deep
103 Thorium-230 014269-63-7 pCi/L 5 8.60E-01 1.30E+00 MaxDet Onsite Deep
103 Uranium-234 013966-29-5 pCi/L 5 8.60E-01 1.30E+00 MaxDet Onsite Deep
103 Uranium-238 007440-61-1 pCi/L 5 8.60E-01 1.30E+00 MaxDet Onsite Deep
104 Lead-210 014255-04-0 pCi/L 5 7.72E-01 1.97E+00 MaxDet Onsite Shallow
104 Radium-226 13982-63-3 pCi/L 4 8.05E-01 1.25E+00 MaxDet Onsite Shallow
104 Thorium-230 014269-63-7 pCi/L 5 7.72E-01 1.97E+00 MaxDet Onsite Shallow
104 Uranium-234 013966-29-5 pCi/L 5 7.72E-01 1.97E+00 MaxDet Onsite Shallow
104 Uranium-238 007440-61-1 pCi/L 5 7.72E-01 1.97E+00 MaxDet Onsite Shallow
107 Lead-210 014255-04-0 pCi/L 6 6.05E-01 8.88E-01 UCL Onsite Deep
107 Radium-226 13982-63-3 pCi/L 5 1.28E+00 2.24E+00 MaxDet Onsite Deep
107 Thorium-230 014269-63-7 pCi/L 6 6.05E-01 8.88E-01 UCL Onsite Deep
107 Uranium-234 013966-29-5 pCi/L 6 6.05E-01 8.88E-01 UCL Onsite Deep
107 Uranium-238 007440-61-1 pCi/L 6 6.05E-01 8.88E-01 UCL Onsite Deep
108 Lead-210 014255-04-0 pCi/L 6 1.90E+00 3.50E+00 UCL Onsite Shallow
108 Radium-226 13982-63-3 pCi/L 5 2.50E-01 5.10E-01 MaxDet Onsite Shallow
108 Thorium-230 014269-63-7 pCi/L 6 1.90E+00 3.50E+00 UCL Onsite Shallow
108 Uranium-234 013966-29-5 pCi/L 6 1.90E+00 3.50E+00 UCL Onsite Shallow
108 Uranium-238 007440-61-1 pCi/L 6 1.90E+00 3.50E+00 UCL Onsite Shallow
109 Lead-210 014255-04-0 pCi/L 6 1.15E+00 2.01E+00 UCL Onsite Deep
109 Radium-226 13982-63-3 pCi/L 5 1.07E+00 3.83E+00 MaxDet Onsite Deep
109 Thorium-230 014269-63-7 pCi/L 6 1.15E+00 2.01E+00 UCL Onsite Deep
109 Uranium-234 013966-29-5 pCi/L 6 1.15E+00 2.01E+00 UCL Onsite Deep
109 Uranium-238 007440-61-1 pCi/L 6 1.15E+00 2.01E+00 UCL Onsite Deep
110 Lead-210 014255-04-0 pCi/L 6 4.39E+00 1.23E+01 MaxDet Onsite Shallow
110 Radium-226 13982-63-3 pCi/L 5 3.11E-01 7.90E-01 MaxDet Onsite Shallow
110 Thorium-230 014269-63-7 pCi/L 6 4.39E+00 1.23E+01 MaxDet Onsite Shallow
110 Uranium-234 013966-29-5 pCi/L 6 4.39E+00 1.23E+01 MaxDet Onsite Shallow
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110 Uranium-238 007440-61-1 pCi/L 6 4.39E+00 1.23E+01 MaxDet Onsite Shallow
111 Lead-210 014255-04-0 pCi/L 6 1.12E+00 6.48E+00 MaxDet Onsite Shallow
111 Radium-226 13982-63-3 pCi/L 5 8.22E-01 2.50E+00 MaxDet Onsite Shallow
111 Thorium-230 014269-63-7 pCi/L 6 1.12E+00 6.48E+00 MaxDet Onsite Shallow
111 Uranium-234 013966-29-5 pCi/L 6 1.12E+00 6.48E+00 MaxDet Onsite Shallow
111 Uranium-238 007440-61-1 pCi/L 6 1.12E+00 6.48E+00 MaxDet Onsite Shallow
112 Lead-210 014255-04-0 pCi/L 6 2.53E-01 9.37E-01 MaxDet Onsite Shallow
112 Radium-226 13982-63-3 pCi/L 5 1.78E+00 3.08E+00 UCL Onsite Shallow
112 Thorium-230 014269-63-7 pCi/L 6 2.53E-01 9.37E-01 MaxDet Onsite Shallow
112 Uranium-234 013966-29-5 pCi/L 6 2.53E-01 9.37E-01 MaxDet Onsite Shallow
112 Uranium-238 007440-61-1 pCi/L 6 2.53E-01 9.37E-01 MaxDet Onsite Shallow
113 Lead-210 014255-04-0 pCi/L 6 2.79E-01 1.40E+00 MaxDet Onsite Shallow
113 Radium-226 13982-63-3 pCi/L 5 1.79E+00 3.02E+00 UCL Onsite Shallow
113 Thorium-230 014269-63-7 pCi/L 6 2.79E-01 1.40E+00 MaxDet Onsite Shallow
113 Uranium-234 013966-29-5 pCi/L 6 2.79E-01 1.40E+00 MaxDet Onsite Shallow
113 Uranium-238 007440-61-1 pCi/L 6 2.79E-01 1.40E+00 MaxDet Onsite Shallow
114 Lead-210 014255-04-0 pCi/L 6 2.08E-01 9.24E-01 MaxDet Onsite Shallow
114 Radium-226 13982-63-3 pCi/L 5 1.11E+00 3.06E+00 MaxDet Onsite Shallow
114 Thorium-230 014269-63-7 pCi/L 6 2.08E-01 9.24E-01 MaxDet Onsite Shallow
114 Uranium-234 013966-29-5 pCi/L 6 2.08E-01 9.24E-01 MaxDet Onsite Shallow
114 Uranium-238 007440-61-1 pCi/L 6 2.08E-01 9.24E-01 MaxDet Onsite Shallow
115 Lead-210 014255-04-0 pCi/L 6 5.76E-01 9.07E-01 UCL Onsite Shallow
115 Radium-226 13982-63-3 pCi/L 5 1.50E+00 3.99E+00 MaxDet Onsite Shallow
115 Thorium-230 014269-63-7 pCi/L 6 5.76E-01 9.07E-01 UCL Onsite Shallow
115 Uranium-234 013966-29-5 pCi/L 6 5.76E-01 9.07E-01 UCL Onsite Shallow
115 Uranium-238 007440-61-1 pCi/L 6 5.76E-01 9.07E-01 UCL Onsite Shallow
116 Lead-210 014255-04-0 pCi/L 5 2.18E-01 4.31E-01 UCL Onsite Shallow
116 Radium-226 13982-63-3 pCi/L 3 8.30E-01 1.35E+00 MaxDet Onsite Shallow
116 Thorium-230 014269-63-7 pCi/L 5 2.18E-01 4.31E-01 UCL Onsite Shallow
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116 Uranium-234 013966-29-5 pCi/L 5 2.18E-01 4.31E-01 UCL Onsite Shallow
116 Uranium-238 007440-61-1 pCi/L 5 2.18E-01 4.31E-01 UCL Onsite Shallow
117 Lead-210 014255-04-0 pCi/L 5 1.98E+00 3.08E+00 UCL Onsite Deep
117 Radium-226 13982-63-3 pCi/L 4 4.65E-01 8.24E-01 UCL Onsite Deep
117 Thorium-230 014269-63-7 pCi/L 5 1.98E+00 3.08E+00 UCL Onsite Deep
117 Uranium-234 013966-29-5 pCi/L 5 1.98E+00 3.08E+00 UCL Onsite Deep
117 Uranium-238 007440-61-1 pCi/L 5 1.98E+00 3.08E+00 UCL Onsite Deep
118 Lead-210 014255-04-0 pCi/L 5 2.34E-02 9.24E-02 MaxDet Onsite Shallow
118 Radium-226 13982-63-3 pCi/L 4 1.03E+00 3.27E+00 MaxDet Onsite Shallow
118 Thorium-230 014269-63-7 pCi/L 5 2.34E-02 9.24E-02 MaxDet Onsite Shallow
118 Uranium-234 013966-29-5 pCi/L 5 2.34E-02 9.24E-02 MaxDet Onsite Shallow
118 Uranium-238 007440-61-1 pCi/L 5 2.34E-02 9.24E-02 MaxDet Onsite Shallow
119 Lead-210 014255-04-0 pCi/L 5 1.11E-01 2.48E-01 MaxDet Onsite Shallow
119 Radium-226 13982-63-3 pCi/L 5 4.08E-01 6.50E-01 MaxDet Onsite Shallow
119 Thorium-230 014269-63-7 pCi/L 5 1.11E-01 2.48E-01 MaxDet Onsite Shallow
119 Uranium-234 013966-29-5 pCi/L 5 1.11E-01 2.48E-01 MaxDet Onsite Shallow
119 Uranium-238 007440-61-1 pCi/L 5 1.11E-01 2.48E-01 MaxDet Onsite Shallow
120 Lead-210 014255-04-0 pCi/L 5 6.28E-03 6.60E-03 MaxDet Onsite Shallow
120 Radium-226 13982-63-3 pCi/L 5 6.36E-01 1.55E+00 MaxDet Onsite Shallow
120 Thorium-230 014269-63-7 pCi/L 5 6.28E-03 6.60E-03 MaxDet Onsite Shallow
120 Uranium-234 013966-29-5 pCi/L 5 6.28E-03 6.60E-03 MaxDet Onsite Shallow
120 Uranium-238 007440-61-1 pCi/L 5 6.28E-03 6.60E-03 MaxDet Onsite Shallow
121 Lead-210 014255-04-0 pCi/L 6 6.35E-01 2.45E+00 MaxDet Onsite Shallow
121 Radium-226 13982-63-3 pCi/L 5 7.46E-01 2.30E+00 MaxDet Onsite Shallow
121 Thorium-230 014269-63-7 pCi/L 6 6.35E-01 2.45E+00 MaxDet Onsite Shallow
121 Uranium-234 013966-29-5 pCi/L 6 6.35E-01 2.45E+00 MaxDet Onsite Shallow
121 Uranium-238 007440-61-1 pCi/L 6 6.35E-01 2.45E+00 MaxDet Onsite Shallow
122 Lead-210 014255-04-0 pCi/L 6 1.04E+00 3.90E+00 MaxDet Onsite Shallow
122 Radium-226 13982-63-3 pCi/L 5 7.68E-01 2.76E+00 MaxDet Onsite Shallow
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122 Thorium-230 014269-63-7 pCi/L 6 1.04E+00 3.90E+00 MaxDet Onsite Shallow
122 Uranium-234 013966-29-5 pCi/L 6 1.04E+00 3.90E+00 MaxDet Onsite Shallow
122 Uranium-238 007440-61-1 pCi/L 6 1.04E+00 3.90E+00 MaxDet Onsite Shallow
123 Lead-210 014255-04-0 pCi/L 6 2.92E-01 1.21E+00 MaxDet Onsite Shallow
123 Radium-226 13982-63-3 pCi/L 5 5.63E-01 1.40E+00 MaxDet Onsite Shallow
123 Thorium-230 014269-63-7 pCi/L 6 2.92E-01 1.21E+00 MaxDet Onsite Shallow
123 Uranium-234 013966-29-5 pCi/L 6 2.92E-01 1.21E+00 MaxDet Onsite Shallow
123 Uranium-238 007440-61-1 pCi/L 6 2.92E-01 1.21E+00 MaxDet Onsite Shallow
124 Lead-210 014255-04-0 pCi/L 5 4.60E-01 8.25E-01 UCL Onsite Shallow
124 Radium-226 13982-63-3 pCi/L 4 1.50E-01 2.80E-01 MaxDet Onsite Shallow
124 Thorium-230 014269-63-7 pCi/L 5 4.60E-01 8.25E-01 UCL Onsite Shallow
124 Uranium-234 013966-29-5 pCi/L 5 4.60E-01 8.25E-01 UCL Onsite Shallow
124 Uranium-238 007440-61-1 pCi/L 5 4.60E-01 8.25E-01 UCL Onsite Shallow
125 Lead-210 014255-04-0 pCi/L 6 6.84E-01 9.76E-01 UCL Onsite Deep
125 Radium-226 13982-63-3 pCi/L 5 4.86E-01 1.50E+00 MaxDet Onsite Deep
125 Thorium-230 014269-63-7 pCi/L 6 6.84E-01 9.76E-01 UCL Onsite Deep
125 Uranium-234 013966-29-5 pCi/L 6 6.84E-01 9.76E-01 UCL Onsite Deep
125 Uranium-238 007440-61-1 pCi/L 6 6.84E-01 9.76E-01 UCL Onsite Deep
126 Lead-210 014255-04-0 pCi/L 6 4.53E-01 6.53E-01 UCL Onsite Shallow
126 Radium-226 13982-63-3 pCi/L 5 8.30E-01 2.28E+00 MaxDet Onsite Shallow
126 Thorium-230 014269-63-7 pCi/L 6 4.53E-01 6.53E-01 UCL Onsite Shallow
126 Uranium-234 013966-29-5 pCi/L 6 4.53E-01 6.53E-01 UCL Onsite Shallow
126 Uranium-238 007440-61-1 pCi/L 6 4.53E-01 6.53E-01 UCL Onsite Shallow
127 Lead-210 014255-04-0 pCi/L 5 4.36E-01 9.19E-01 MaxDet Onsite Shallow
127 Radium-226 13982-63-3 pCi/L 4 2.26E-01 5.80E-01 MaxDet Onsite Shallow
127 Thorium-230 014269-63-7 pCi/L 5 4.36E-01 9.19E-01 MaxDet Onsite Shallow
127 Uranium-234 013966-29-5 pCi/L 5 4.36E-01 9.19E-01 MaxDet Onsite Shallow
127 Uranium-238 007440-61-1 pCi/L 5 4.36E-01 9.19E-01 MaxDet Onsite Shallow
128 Lead-210 014255-04-0 pCi/L 5 5.48E-02 1.57E-01 UCL Onsite Shallow
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128 Radium-226 13982-63-3 pCi/L 5 2.40E+00 7.09E+00 MaxDet Onsite Shallow
128 Thorium-230 014269-63-7 pCi/L 5 5.48E-02 1.57E-01 UCL Onsite Shallow
128 Uranium-234 013966-29-5 pCi/L 5 5.48E-02 1.57E-01 UCL Onsite Shallow
128 Uranium-238 007440-61-1 pCi/L 5 5.48E-02 1.57E-01 UCL Onsite Shallow
129 Lead-210 014255-04-0 pCi/L 5 2.08E-01 4.50E-01 UCL Onsite Deep
129 Radium-226 13982-63-3 pCi/L 4 8.10E-01 1.35E+00 MaxDet Onsite Deep
129 Thorium-230 014269-63-7 pCi/L 5 2.08E-01 4.50E-01 UCL Onsite Deep
129 Uranium-234 013966-29-5 pCi/L 5 2.08E-01 4.50E-01 UCL Onsite Deep
129 Uranium-238 007440-61-1 pCi/L 5 2.08E-01 4.50E-01 UCL Onsite Deep
130 Lead-210 014255-04-0 pCi/L 5 6.13E-01 1.14E+00 UCL Onsite Deep
130 Radium-226 13982-63-3 pCi/L 4 7.13E-01 1.20E+00 MaxDet Onsite Deep
130 Thorium-230 014269-63-7 pCi/L 5 6.13E-01 1.14E+00 UCL Onsite Deep
130 Uranium-234 013966-29-5 pCi/L 5 6.13E-01 1.14E+00 UCL Onsite Deep
130 Uranium-238 007440-61-1 pCi/L 5 6.13E-01 1.14E+00 UCL Onsite Deep
131 Lead-210 014255-04-0 pCi/L 5 1.01E+00 1.67E+00 UCL Onsite Shallow
131 Radium-226 13982-63-3 pCi/L 4 5.25E-01 1.04E+00 MaxDet Onsite Shallow
131 Thorium-230 014269-63-7 pCi/L 5 1.01E+00 1.67E+00 UCL Onsite Shallow
131 Uranium-234 013966-29-5 pCi/L 5 1.01E+00 1.67E+00 UCL Onsite Shallow
131 Uranium-238 007440-61-1 pCi/L 5 1.01E+00 1.67E+00 UCL Onsite Shallow
132 Lead-210 014255-04-0 pCi/L 5 8.72E-01 2.88E+00 MaxDet Onsite Shallow
132 Radium-226 13982-63-3 pCi/L 4 3.75E-01 7.40E-01 MaxDet Onsite Shallow
132 Thorium-230 014269-63-7 pCi/L 5 8.72E-01 2.88E+00 MaxDet Onsite Shallow
132 Uranium-234 013966-29-5 pCi/L 5 8.72E-01 2.88E+00 MaxDet Onsite Shallow
132 Uranium-238 007440-61-1 pCi/L 5 8.72E-01 2.88E+00 MaxDet Onsite Shallow
133 Lead-210 014255-04-0 pCi/L 6 1.25E+00 2.84E+00 MaxDet Onsite Deep
133 Radium-226 13982-63-3 pCi/L 5 4.64E-01 9.60E-01 MaxDet Onsite Deep
133 Thorium-230 014269-63-7 pCi/L 6 1.25E+00 2.84E+00 MaxDet Onsite Deep
133 Uranium-234 013966-29-5 pCi/L 6 1.25E+00 2.84E+00 MaxDet Onsite Deep
133 Uranium-238 007440-61-1 pCi/L 6 1.25E+00 2.84E+00 MaxDet Onsite Deep
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134 Lead-210 014255-04-0 pCi/L 6 6.11E-01 2.53E+00 MaxDet Onsite Shallow
134 Radium-226 13982-63-3 pCi/L 5 4.78E-01 9.80E-01 MaxDet Onsite Shallow
134 Thorium-230 014269-63-7 pCi/L 6 6.11E-01 2.53E+00 MaxDet Onsite Shallow
134 Uranium-234 013966-29-5 pCi/L 6 6.11E-01 2.53E+00 MaxDet Onsite Shallow
134 Uranium-238 007440-61-1 pCi/L 6 6.11E-01 2.53E+00 MaxDet Onsite Shallow
135 Lead-210 014255-04-0 pCi/L 6 8.47E-02 1.59E-01 UCL Onsite Shallow
135 Radium-226 13982-63-3 pCi/L 5 9.68E-01 3.77E+00 MaxDet Onsite Shallow
135 Thorium-230 014269-63-7 pCi/L 6 8.47E-02 1.59E-01 UCL Onsite Shallow
135 Uranium-234 013966-29-5 pCi/L 6 8.47E-02 1.59E-01 UCL Onsite Shallow
135 Uranium-238 007440-61-1 pCi/L 6 8.47E-02 1.59E-01 UCL Onsite Shallow
136 Lead-210 014255-04-0 pCi/L 5 5.51E-01 9.57E-01 UCL Onsite Shallow
136 Radium-226 13982-63-3 pCi/L 5 8.99E-01 1.75E+00 UCL Onsite Shallow
136 Thorium-230 014269-63-7 pCi/L 5 5.51E-01 9.57E-01 UCL Onsite Shallow
136 Uranium-234 013966-29-5 pCi/L 5 5.51E-01 9.57E-01 UCL Onsite Shallow
136 Uranium-238 007440-61-1 pCi/L 5 5.51E-01 9.57E-01 UCL Onsite Shallow
137 Lead-210 014255-04-0 pCi/L 5 9.01E-02 2.02E-01 UCL Onsite Shallow
137 Radium-226 13982-63-3 pCi/L 5 6.30E-01 1.53E+00 MaxDet Onsite Shallow
137 Thorium-230 014269-63-7 pCi/L 5 9.01E-02 2.02E-01 UCL Onsite Shallow
137 Uranium-234 013966-29-5 pCi/L 5 9.01E-02 2.02E-01 UCL Onsite Shallow
137 Uranium-238 007440-61-1 pCi/L 5 9.01E-02 2.02E-01 UCL Onsite Shallow
139 Lead-210 014255-04-0 pCi/L 5 5.52E-01 8.42E-01 MaxDet Onsite Shallow
139 Radium-226 13982-63-3 pCi/L 5 3.46E-01 9.30E-01 MaxDet Onsite Shallow
139 Thorium-230 014269-63-7 pCi/L 5 5.52E-01 8.42E-01 MaxDet Onsite Shallow
139 Uranium-234 013966-29-5 pCi/L 5 5.52E-01 8.42E-01 MaxDet Onsite Shallow
139 Uranium-238 007440-61-1 pCi/L 5 5.52E-01 8.42E-01 MaxDet Onsite Shallow
140 Lead-210 014255-04-0 pCi/L 5 1.59E+00 2.59E+00 UCL Onsite Shallow
140 Radium-226 13982-63-3 pCi/L 4 6.44E-01 1.02E+00 MaxDet Onsite Shallow
140 Thorium-230 014269-63-7 pCi/L 5 1.59E+00 2.59E+00 UCL Onsite Shallow
140 Uranium-234 013966-29-5 pCi/L 5 1.59E+00 2.59E+00 UCL Onsite Shallow
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140 Uranium-238 007440-61-1 pCi/L 5 1.59E+00 2.59E+00 UCL Onsite Shallow
141 Lead-210 014255-04-0 pCi/L 5 3.00E-01 4.85E-01 UCL Onsite Shallow
141 Radium-226 13982-63-3 pCi/L 5 8.10E-01 1.65E+00 MaxDet Onsite Shallow
141 Thorium-230 014269-63-7 pCi/L 5 3.00E-01 4.85E-01 UCL Onsite Shallow
141 Uranium-234 013966-29-5 pCi/L 5 3.00E-01 4.85E-01 UCL Onsite Shallow
141 Uranium-238 007440-61-1 pCi/L 5 3.00E-01 4.85E-01 UCL Onsite Shallow
142 Lead-210 014255-04-0 pCi/L 6 9.36E+00 1.33E+01 UCL Onsite Shallow
142 Radium-226 13982-63-3 pCi/L 5 8.82E-01 2.75E+00 MaxDet Onsite Shallow
142 Thorium-230 014269-63-7 pCi/L 6 9.36E+00 1.33E+01 UCL Onsite Shallow
142 Uranium-234 013966-29-5 pCi/L 6 9.36E+00 1.33E+01 UCL Onsite Shallow
142 Uranium-238 007440-61-1 pCi/L 6 9.36E+00 1.33E+01 UCL Onsite Shallow
143 Lead-210 014255-04-0 pCi/L 6 8.24E-01 1.68E+00 UCL Onsite Shallow
143 Radium-226 13982-63-3 pCi/L 5 1.31E+00 2.49E+00 MaxDet Onsite Shallow
143 Thorium-230 014269-63-7 pCi/L 6 8.24E-01 1.68E+00 UCL Onsite Shallow
143 Uranium-234 013966-29-5 pCi/L 6 8.24E-01 1.68E+00 UCL Onsite Shallow
143 Uranium-238 007440-61-1 pCi/L 6 8.24E-01 1.68E+00 UCL Onsite Shallow
144 Lead-210 014255-04-0 pCi/L 6 4.39E+00 8.87E+00 MaxDet Onsite Deep
144 Radium-226 13982-63-3 pCi/L 5 4.23E-01 7.92E-01 UCL Onsite Deep
144 Thorium-230 014269-63-7 pCi/L 6 4.39E+00 8.87E+00 MaxDet Onsite Deep
144 Uranium-234 013966-29-5 pCi/L 6 4.39E+00 8.87E+00 MaxDet Onsite Deep
144 Uranium-238 007440-61-1 pCi/L 6 4.39E+00 8.87E+00 MaxDet Onsite Deep
145 Lead-210 014255-04-0 pCi/L 6 1.02E+00 1.56E+00 UCL Onsite Shallow
145 Radium-226 13982-63-3 pCi/L 5 4.02E-01 1.06E+00 MaxDet Onsite Shallow
145 Thorium-230 014269-63-7 pCi/L 6 1.02E+00 1.56E+00 UCL Onsite Shallow
145 Uranium-234 013966-29-5 pCi/L 6 1.02E+00 1.56E+00 UCL Onsite Shallow
145 Uranium-238 007440-61-1 pCi/L 6 1.02E+00 1.56E+00 UCL Onsite Shallow
146 Lead-210 014255-04-0 pCi/L 6 9.16E-01 4.40E+00 MaxDet Onsite Shallow
146 Radium-226 13982-63-3 pCi/L 5 7.87E-01 1.79E+00 MaxDet Onsite Shallow
146 Thorium-230 014269-63-7 pCi/L 6 9.16E-01 4.40E+00 MaxDet Onsite Shallow
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146 Uranium-234 013966-29-5 pCi/L 6 9.16E-01 4.40E+00 MaxDet Onsite Shallow
146 Uranium-238 007440-61-1 pCi/L 6 9.16E-01 4.40E+00 MaxDet Onsite Shallow
148 Lead-210 014255-04-0 pCi/L 6 9.42E-01 2.05E+00 MaxDet Onsite Shallow
148 Radium-226 13982-63-3 pCi/L 5 1.84E+00 3.40E+00 UCL Onsite Shallow
148 Thorium-230 014269-63-7 pCi/L 6 9.42E-01 2.05E+00 MaxDet Onsite Shallow
148 Uranium-234 013966-29-5 pCi/L 6 9.42E-01 2.05E+00 MaxDet Onsite Shallow
148 Uranium-238 007440-61-1 pCi/L 6 9.42E-01 2.05E+00 MaxDet Onsite Shallow
149 Lead-210 014255-04-0 pCi/L 6 4.42E-01 6.98E-01 UCL Onsite Shallow
149 Radium-226 13982-63-3 pCi/L 5 4.58E-01 1.15E+00 MaxDet Onsite Shallow
149 Thorium-230 014269-63-7 pCi/L 6 4.42E-01 6.98E-01 UCL Onsite Shallow
149 Uranium-234 013966-29-5 pCi/L 6 4.42E-01 6.98E-01 UCL Onsite Shallow
149 Uranium-238 007440-61-1 pCi/L 6 4.42E-01 6.98E-01 UCL Onsite Shallow
150 Lead-210 014255-04-0 pCi/L 6 2.48E+00 5.17E+00 UCL Onsite Shallow
150 Radium-226 13982-63-3 pCi/L 5 9.24E-01 1.94E+00 MaxDet Onsite Shallow
150 Thorium-230 014269-63-7 pCi/L 6 2.48E+00 5.17E+00 UCL Onsite Shallow
150 Uranium-234 013966-29-5 pCi/L 6 2.48E+00 5.17E+00 UCL Onsite Shallow
150 Uranium-238 007440-61-1 pCi/L 6 2.48E+00 5.17E+00 UCL Onsite Shallow
151 Lead-210 014255-04-0 pCi/L 4 1.22E-01 4.69E-01 MaxDet Onsite Shallow
151 Radium-226 13982-63-3 pCi/L 4 5.75E-01 1.09E+00 MaxDet Onsite Shallow
151 Thorium-230 014269-63-7 pCi/L 4 1.22E-01 4.69E-01 MaxDet Onsite Shallow
151 Uranium-234 013966-29-5 pCi/L 4 1.22E-01 4.69E-01 MaxDet Onsite Shallow
151 Uranium-238 007440-61-1 pCi/L 4 1.22E-01 4.69E-01 MaxDet Onsite Shallow
152 Lead-210 014255-04-0 pCi/L 6 2.66E+00 1.36E+01 MaxDet Onsite Deep
152 Radium-226 13982-63-3 pCi/L 5 3.70E-01 6.02E-01 UCL Onsite Deep
152 Thorium-230 014269-63-7 pCi/L 6 2.66E+00 1.36E+01 MaxDet Onsite Deep
152 Uranium-234 013966-29-5 pCi/L 6 2.66E+00 1.36E+01 MaxDet Onsite Deep
152 Uranium-238 007440-61-1 pCi/L 6 2.66E+00 1.36E+01 MaxDet Onsite Deep
153 Lead-210 014255-04-0 pCi/L 2 1.15E+00 1.45E+00 MaxDet Onsite Deep
153 Thorium-230 014269-63-7 pCi/L 2 1.15E+00 1.45E+00 MaxDet Onsite Deep
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153 Uranium-234 013966-29-5 pCi/L 2 1.15E+00 1.45E+00 MaxDet Onsite Deep
153 Uranium-238 007440-61-1 pCi/L 2 1.15E+00 1.45E+00 MaxDet Onsite Deep
154 Lead-210 014255-04-0 pCi/L 4 8.93E-01 1.33E+00 MaxDet Onsite Shallow
154 Radium-226 13982-63-3 pCi/L 4 8.63E-01 1.76E+00 UCL Onsite Shallow
154 Thorium-230 014269-63-7 pCi/L 4 8.93E-01 1.33E+00 MaxDet Onsite Shallow
154 Uranium-234 013966-29-5 pCi/L 4 8.93E-01 1.33E+00 MaxDet Onsite Shallow
154 Uranium-238 007440-61-1 pCi/L 4 8.93E-01 1.33E+00 MaxDet Onsite Shallow
159 Lead-210 014255-04-0 pCi/L 2 4.32E-01 8.58E-01 MaxDet Onsite Shallow
159 Radium-226 13982-63-3 pCi/L 2 6.43E-01 6.50E-01 MaxDet Onsite Shallow
159 Thorium-230 014269-63-7 pCi/L 2 4.32E-01 8.58E-01 MaxDet Onsite Shallow
159 Uranium-234 013966-29-5 pCi/L 2 4.32E-01 8.58E-01 MaxDet Onsite Shallow
159 Uranium-238 007440-61-1 pCi/L 2 4.32E-01 8.58E-01 MaxDet Onsite Shallow
300 Lead-210 014255-04-0 pCi/L 1 6.60E-03 6.60E-03 Single 

observation
Onsite Shallow

300 Radium-226 13982-63-3 pCi/L 4 3.15E-01 5.57E-01 UCL Onsite Shallow
300 Thorium-230 014269-63-7 pCi/L 1 6.60E-03 6.60E-03 Single 

observation
Onsite Shallow

300 Uranium-234 013966-29-5 pCi/L 1 6.60E-03 6.60E-03 Single 
observation

Onsite Shallow

300 Uranium-238 007440-61-1 pCi/L 1 6.60E-03 6.60E-03 Single 
observation

Onsite Shallow

304 Lead-210 014255-04-0 pCi/L 4 6.32E+01 8.25E+01 MaxDet Onsite Shallow
304 Radium-226 13982-63-3 pCi/L 4 5.55E-01 1.67E+00 MaxDet Onsite Shallow
304 Thorium-230 014269-63-7 pCi/L 4 6.32E+01 8.25E+01 MaxDet Onsite Shallow
304 Uranium-234 013966-29-5 pCi/L 4 6.32E+01 8.25E+01 MaxDet Onsite Shallow
304 Uranium-238 007440-61-1 pCi/L 4 6.32E+01 8.25E+01 MaxDet Onsite Shallow
306 Lead-210 014255-04-0 pCi/L 4 1.39E+01 1.74E+01 MaxDet Onsite Shallow
306 Radium-226 13982-63-3 pCi/L 4 2.25E-01 4.90E-01 MaxDet Onsite Shallow
306 Thorium-230 014269-63-7 pCi/L 4 1.39E+01 1.74E+01 MaxDet Onsite Shallow
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Station Chemical CAS Number Units n

Average 
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306 Uranium-234 013966-29-5 pCi/L 4 1.39E+01 1.74E+01 MaxDet Onsite Shallow
306 Uranium-238 007440-61-1 pCi/L 4 1.39E+01 1.74E+01 MaxDet Onsite Shallow
307 Lead-210 014255-04-0 pCi/L 4 1.29E+00 3.57E+00 MaxDet Onsite Shallow
307 Radium-226 13982-63-3 pCi/L 4 5.44E-01 1.15E+00 MaxDet Onsite Shallow
307 Thorium-230 014269-63-7 pCi/L 4 1.29E+00 3.57E+00 MaxDet Onsite Shallow
307 Uranium-234 013966-29-5 pCi/L 4 1.29E+00 3.57E+00 MaxDet Onsite Shallow
307 Uranium-238 007440-61-1 pCi/L 4 1.29E+00 3.57E+00 MaxDet Onsite Shallow
308 Radium-226 13982-63-3 pCi/L 4 3.76E-01 5.00E-01 MaxDet Onsite Shallow
309 Lead-210 014255-04-0 pCi/L 5 6.07E+00 7.71E+00 MaxDet Onsite Deep
309 Radium-226 13982-63-3 pCi/L 4 2.83E-01 5.80E-01 MaxDet Onsite Deep
309 Thorium-230 014269-63-7 pCi/L 5 6.07E+00 7.71E+00 MaxDet Onsite Deep
309 Uranium-234 013966-29-5 pCi/L 5 6.07E+00 7.71E+00 MaxDet Onsite Deep
309 Uranium-238 007440-61-1 pCi/L 5 6.07E+00 7.71E+00 MaxDet Onsite Deep
310 Lead-210 014255-04-0 pCi/L 6 2.24E+00 3.88E+00 UCL Onsite Shallow
310 Radium-226 13982-63-3 pCi/L 4 5.08E-01 9.60E-01 MaxDet Onsite Shallow
310 Thorium-230 014269-63-7 pCi/L 6 2.24E+00 3.88E+00 UCL Onsite Shallow
310 Uranium-234 013966-29-5 pCi/L 6 2.24E+00 3.88E+00 UCL Onsite Shallow
310 Uranium-238 007440-61-1 pCi/L 6 2.24E+00 3.88E+00 UCL Onsite Shallow
311 Lead-210 014255-04-0 pCi/L 5 1.48E-01 2.92E-01 UCL Onsite Deep
311 Radium-226 13982-63-3 pCi/L 4 3.50E-01 5.90E-01 MaxDet Onsite Deep
311 Thorium-230 014269-63-7 pCi/L 5 1.48E-01 2.92E-01 UCL Onsite Deep
311 Uranium-234 013966-29-5 pCi/L 5 1.48E-01 2.92E-01 UCL Onsite Deep
311 Uranium-238 007440-61-1 pCi/L 5 1.48E-01 2.92E-01 UCL Onsite Deep
312 Lead-210 014255-04-0 pCi/L 4 1.71E+00 2.53E+00 MaxDet Onsite Shallow
312 Radium-226 13982-63-3 pCi/L 4 6.80E-01 9.60E-01 MaxDet Onsite Shallow
312 Thorium-230 014269-63-7 pCi/L 4 1.71E+00 2.53E+00 MaxDet Onsite Shallow
312 Uranium-234 013966-29-5 pCi/L 4 1.71E+00 2.53E+00 MaxDet Onsite Shallow
312 Uranium-238 007440-61-1 pCi/L 4 1.71E+00 2.53E+00 MaxDet Onsite Shallow
313 Lead-210 014255-04-0 pCi/L 4 5.31E+00 8.40E+00 MaxDet Onsite Shallow
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313 Radium-226 13982-63-3 pCi/L 4 3.03E-01 6.70E-01 MaxDet Onsite Shallow
313 Thorium-230 014269-63-7 pCi/L 4 5.31E+00 8.40E+00 MaxDet Onsite Shallow
313 Uranium-234 013966-29-5 pCi/L 4 5.31E+00 8.40E+00 MaxDet Onsite Shallow
313 Uranium-238 007440-61-1 pCi/L 4 5.31E+00 8.40E+00 MaxDet Onsite Shallow
315 Lead-210 014255-04-0 pCi/L 5 5.79E+00 9.51E+00 UCL Onsite Deep
315 Radium-226 13982-63-3 pCi/L 4 3.38E-01 7.30E-01 MaxDet Onsite Deep
315 Thorium-230 014269-63-7 pCi/L 5 5.79E+00 9.51E+00 UCL Onsite Deep
315 Uranium-234 013966-29-5 pCi/L 5 5.79E+00 9.51E+00 UCL Onsite Deep
315 Uranium-238 007440-61-1 pCi/L 5 5.79E+00 9.51E+00 UCL Onsite Deep
316 Lead-210 014255-04-0 pCi/L 5 2.23E+00 4.40E+00 UCL Onsite Shallow
316 Radium-226 13982-63-3 pCi/L 4 2.60E-01 3.60E-01 MaxDet Onsite Shallow
316 Thorium-230 014269-63-7 pCi/L 5 2.23E+00 4.40E+00 UCL Onsite Shallow
316 Uranium-234 013966-29-5 pCi/L 5 2.23E+00 4.40E+00 UCL Onsite Shallow
316 Uranium-238 007440-61-1 pCi/L 5 2.23E+00 4.40E+00 UCL Onsite Shallow
317 Lead-210 014255-04-0 pCi/L 2 4.75E-01 9.44E-01 MaxDet Onsite Deep
317 Radium-226 13982-63-3 pCi/L 3 3.40E-01 8.50E-01 MaxDet Onsite Deep
317 Thorium-230 014269-63-7 pCi/L 2 4.75E-01 9.44E-01 MaxDet Onsite Deep
317 Uranium-234 013966-29-5 pCi/L 2 4.75E-01 9.44E-01 MaxDet Onsite Deep
317 Uranium-238 007440-61-1 pCi/L 2 4.75E-01 9.44E-01 MaxDet Onsite Deep
318 Lead-210 014255-04-0 pCi/L 4 3.28E+02 5.58E+02 MaxDet Onsite Shallow
318 Radium-226 13982-63-3 pCi/L 4 2.36E-01 3.40E-01 MaxDet Onsite Shallow
318 Thorium-230 014269-63-7 pCi/L 4 3.28E+02 5.58E+02 MaxDet Onsite Shallow
318 Uranium-234 013966-29-5 pCi/L 4 3.28E+02 5.58E+02 MaxDet Onsite Shallow
318 Uranium-238 007440-61-1 pCi/L 4 3.28E+02 5.58E+02 MaxDet Onsite Shallow
319 Lead-210 014255-04-0 pCi/L 5 5.78E-01 8.90E-01 UCL Onsite Deep
319 Radium-226 13982-63-3 pCi/L 4 2.30E-01 3.70E-01 MaxDet Onsite Deep
319 Thorium-230 014269-63-7 pCi/L 5 5.78E-01 8.90E-01 UCL Onsite Deep
319 Uranium-234 013966-29-5 pCi/L 5 5.78E-01 8.90E-01 UCL Onsite Deep
319 Uranium-238 007440-61-1 pCi/L 5 5.78E-01 8.90E-01 UCL Onsite Deep
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320 Lead-210 014255-04-0 pCi/L 5 8.41E-01 2.69E+00 MaxDet Onsite Shallow
320 Radium-226 13982-63-3 pCi/L 4 2.13E-01 2.60E-01 MaxDet Onsite Shallow
320 Thorium-230 014269-63-7 pCi/L 5 8.41E-01 2.69E+00 MaxDet Onsite Shallow
320 Uranium-234 013966-29-5 pCi/L 5 8.41E-01 2.69E+00 MaxDet Onsite Shallow
320 Uranium-238 007440-61-1 pCi/L 5 8.41E-01 2.69E+00 MaxDet Onsite Shallow
321 Lead-210 014255-04-0 pCi/L 4 5.35E-01 9.64E-01 MaxDet Onsite Deep
321 Radium-226 13982-63-3 pCi/L 4 2.93E-01 6.40E-01 MaxDet Onsite Deep
321 Thorium-230 014269-63-7 pCi/L 4 5.35E-01 9.64E-01 MaxDet Onsite Deep
321 Uranium-234 013966-29-5 pCi/L 4 5.35E-01 9.64E-01 MaxDet Onsite Deep
321 Uranium-238 007440-61-1 pCi/L 4 5.35E-01 9.64E-01 MaxDet Onsite Deep
322 Lead-210 014255-04-0 pCi/L 1 7.16E-01 7.16E-01 Single 

observation
Onsite Deep

322 Radium-226 13982-63-3 pCi/L 1 1.00E-01 1.00E-01 Single 
observation

Onsite Deep

322 Thorium-230 014269-63-7 pCi/L 1 7.16E-01 7.16E-01 Single 
observation

Onsite Deep

322 Uranium-234 013966-29-5 pCi/L 1 7.16E-01 7.16E-01 Single 
observation

Onsite Deep

322 Uranium-238 007440-61-1 pCi/L 1 7.16E-01 7.16E-01 Single 
observation

Onsite Deep

323 Radium-226 13982-63-3 pCi/L 3 1.43E+00 3.63E+00 MaxDet Onsite Shallow
324 Lead-210 014255-04-0 pCi/L 3 3.43E-01 6.83E-01 MaxDet Onsite Shallow
324 Radium-226 13982-63-3 pCi/L 3 4.53E-01 9.00E-01 MaxDet Onsite Shallow
324 Thorium-230 014269-63-7 pCi/L 3 3.43E-01 6.83E-01 MaxDet Onsite Shallow
324 Uranium-234 013966-29-5 pCi/L 3 3.43E-01 6.83E-01 MaxDet Onsite Shallow
324 Uranium-238 007440-61-1 pCi/L 3 3.43E-01 6.83E-01 MaxDet Onsite Shallow
325 Lead-210 014255-04-0 pCi/L 3 3.11E+00 5.36E+00 MaxDet Onsite Shallow
325 Radium-226 13982-63-3 pCi/L 3 5.90E-01 1.53E+00 MaxDet Onsite Shallow
325 Thorium-230 014269-63-7 pCi/L 3 3.11E+00 5.36E+00 MaxDet Onsite Shallow
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325 Uranium-234 013966-29-5 pCi/L 3 3.11E+00 5.36E+00 MaxDet Onsite Shallow
325 Uranium-238 007440-61-1 pCi/L 3 3.11E+00 5.36E+00 MaxDet Onsite Shallow
326 Lead-210 014255-04-0 pCi/L 3 1.46E+00 2.66E+00 MaxDet Onsite Shallow
326 Radium-226 13982-63-3 pCi/L 3 2.47E-01 4.50E-01 MaxDet Onsite Shallow
326 Thorium-230 014269-63-7 pCi/L 3 1.46E+00 2.66E+00 MaxDet Onsite Shallow
326 Uranium-234 013966-29-5 pCi/L 3 1.46E+00 2.66E+00 MaxDet Onsite Shallow
326 Uranium-238 007440-61-1 pCi/L 3 1.46E+00 2.66E+00 MaxDet Onsite Shallow
327 Lead-210 014255-04-0 pCi/L 3 5.87E-01 7.82E-01 MaxDet Onsite Shallow
327 Radium-226 13982-63-3 pCi/L 3 3.23E-01 4.70E-01 MaxDet Onsite Shallow
327 Thorium-230 014269-63-7 pCi/L 3 5.87E-01 7.82E-01 MaxDet Onsite Shallow
327 Uranium-234 013966-29-5 pCi/L 3 5.87E-01 7.82E-01 MaxDet Onsite Shallow
327 Uranium-238 007440-61-1 pCi/L 3 5.87E-01 7.82E-01 MaxDet Onsite Shallow
328 Lead-210 014255-04-0 pCi/L 3 4.97E-01 1.05E+00 MaxDet Onsite Shallow
328 Radium-226 13982-63-3 pCi/L 3 3.70E-01 6.20E-01 MaxDet Onsite Shallow
328 Thorium-230 014269-63-7 pCi/L 3 4.97E-01 1.05E+00 MaxDet Onsite Shallow
328 Uranium-234 013966-29-5 pCi/L 3 4.97E-01 1.05E+00 MaxDet Onsite Shallow
328 Uranium-238 007440-61-1 pCi/L 3 4.97E-01 1.05E+00 MaxDet Onsite Shallow
329 Lead-210 014255-04-0 pCi/L 1 2.48E-01 2.48E-01 Single 

observation
Onsite Deep

329 Radium-226 13982-63-3 pCi/L 1 1.26E+00 1.26E+00 Single 
observation

Onsite Deep

329 Thorium-230 014269-63-7 pCi/L 1 2.48E-01 2.48E-01 Single 
observation

Onsite Deep

329 Uranium-234 013966-29-5 pCi/L 1 2.48E-01 2.48E-01 Single 
observation

Onsite Deep

329 Uranium-238 007440-61-1 pCi/L 1 2.48E-01 2.48E-01 Single 
observation

Onsite Deep

330 Lead-210 014255-04-0 pCi/L 1 1.78E-01 1.78E-01 Single 
observation

Onsite Deep
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330 Radium-226 13982-63-3 pCi/L 1 6.00E-01 6.00E-01 Single 
observation

Onsite Deep

330 Thorium-230 014269-63-7 pCi/L 1 1.78E-01 1.78E-01 Single 
observation

Onsite Deep

330 Uranium-234 013966-29-5 pCi/L 1 1.78E-01 1.78E-01 Single 
observation

Onsite Deep

330 Uranium-238 007440-61-1 pCi/L 1 1.78E-01 1.78E-01 Single 
observation

Onsite Deep

331 Lead-210 014255-04-0 pCi/L 1 1.08E+00 1.08E+00 Single 
observation

Onsite Shallow

331 Radium-226 13982-63-3 pCi/L 1 2.55E-01 2.55E-01 Single 
observation

Onsite Shallow

331 Thorium-230 014269-63-7 pCi/L 1 1.08E+00 1.08E+00 Single 
observation

Onsite Shallow

331 Uranium-234 013966-29-5 pCi/L 1 1.08E+00 1.08E+00 Single 
observation

Onsite Shallow

331 Uranium-238 007440-61-1 pCi/L 1 1.08E+00 1.08E+00 Single 
observation

Onsite Shallow

332 Radium-226 13982-63-3 pCi/L 1 3.50E-01 3.50E-01 Single 
observation

Onsite Shallow

333 Radium-226 13982-63-3 pCi/L 1 4.60E-01 4.60E-01 Single 
observation

Onsite Shallow

500 Lead-210 014255-04-0 pCi/L 5 7.50E-01 1.14E+00 UCL Onsite Deep
500 Radium-226 13982-63-3 pCi/L 5 2.08E-01 6.50E-01 MaxDet Onsite Deep
500 Thorium-230 014269-63-7 pCi/L 5 7.50E-01 1.14E+00 UCL Onsite Deep
500 Uranium-234 013966-29-5 pCi/L 5 7.50E-01 1.14E+00 UCL Onsite Deep
500 Uranium-238 007440-61-1 pCi/L 5 7.50E-01 1.14E+00 UCL Onsite Deep
501 Lead-210 014255-04-0 pCi/L 5 7.21E-01 9.10E-01 UCL Offsite Shallow
501 Radium-226 13982-63-3 pCi/L 5 2.92E-01 9.10E-01 MaxDet Offsite Shallow
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501 Thorium-230 014269-63-7 pCi/L 5 7.21E-01 9.10E-01 UCL Offsite Shallow
501 Uranium-234 013966-29-5 pCi/L 5 7.21E-01 9.10E-01 UCL Offsite Shallow
501 Uranium-238 007440-61-1 pCi/L 5 7.21E-01 9.10E-01 UCL Offsite Shallow
502 Lead-210 014255-04-0 pCi/L 5 1.20E+00 1.20E+00 UCL Offsite Shallow
502 Radium-226 13982-63-3 pCi/L 5 2.42E-01 4.90E-01 MaxDet Offsite Shallow
502 Thorium-230 014269-63-7 pCi/L 5 1.20E+00 1.20E+00 UCL Offsite Shallow
502 Uranium-234 013966-29-5 pCi/L 5 1.20E+00 1.20E+00 UCL Offsite Shallow
502 Uranium-238 007440-61-1 pCi/L 5 1.20E+00 1.20E+00 UCL Offsite Shallow
503 Lead-210 014255-04-0 pCi/L 4 8.02E-01 9.78E-01 MaxDet Offsite Shallow
503 Radium-226 13982-63-3 pCi/L 4 2.98E-01 5.85E-01 MaxDet Offsite Shallow
503 Thorium-230 014269-63-7 pCi/L 4 8.02E-01 9.78E-01 MaxDet Offsite Shallow
503 Uranium-234 013966-29-5 pCi/L 4 8.02E-01 9.78E-01 MaxDet Offsite Shallow
503 Uranium-238 007440-61-1 pCi/L 4 8.02E-01 9.78E-01 MaxDet Offsite Shallow
504 Lead-210 014255-04-0 pCi/L 4 8.20E-01 1.36E+00 MaxDet Onsite Deep
504 Radium-226 13982-63-3 pCi/L 4 2.80E-01 5.20E-01 MaxDet Onsite Deep
504 Thorium-230 014269-63-7 pCi/L 4 8.20E-01 1.36E+00 MaxDet Onsite Deep
504 Uranium-234 013966-29-5 pCi/L 4 8.20E-01 1.36E+00 MaxDet Onsite Deep
504 Uranium-238 007440-61-1 pCi/L 4 8.20E-01 1.36E+00 MaxDet Onsite Deep
505 Lead-210 014255-04-0 pCi/L 4 4.32E-01 7.56E-01 MaxDet Offsite Shallow
505 Radium-226 13982-63-3 pCi/L 4 1.48E-01 2.80E-01 MaxDet Offsite Shallow
505 Thorium-230 014269-63-7 pCi/L 4 4.32E-01 7.56E-01 MaxDet Offsite Shallow
505 Uranium-234 013966-29-5 pCi/L 4 4.32E-01 7.56E-01 MaxDet Offsite Shallow
505 Uranium-238 007440-61-1 pCi/L 4 4.32E-01 7.56E-01 MaxDet Offsite Shallow
506 Lead-210 014255-04-0 pCi/L 5 4.01E-01 7.29E-01 UCL Onsite Deep
506 Radium-226 13982-63-3 pCi/L 5 8.53E-01 2.63E+00 MaxDet Onsite Deep
506 Thorium-230 014269-63-7 pCi/L 5 4.01E-01 7.29E-01 UCL Onsite Deep
506 Uranium-234 013966-29-5 pCi/L 5 4.01E-01 7.29E-01 UCL Onsite Deep
506 Uranium-238 007440-61-1 pCi/L 5 4.01E-01 7.29E-01 UCL Onsite Deep
507 Lead-210 014255-04-0 pCi/L 5 5.82E-01 9.34E-01 UCL Offsite Shallow
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UCL or 
Maximum 
Detected 

Concentration?

On- or Off-
site

 Well

Qualitative
 Well Depth

507 Radium-226 13982-63-3 pCi/L 5 3.84E-01 5.55E-01 UCL Offsite Shallow
507 Thorium-230 014269-63-7 pCi/L 5 5.82E-01 9.34E-01 UCL Offsite Shallow
507 Uranium-234 013966-29-5 pCi/L 5 5.82E-01 9.34E-01 UCL Offsite Shallow
507 Uranium-238 007440-61-1 pCi/L 5 5.82E-01 9.34E-01 UCL Offsite Shallow
508 Lead-210 014255-04-0 pCi/L 5 3.92E-01 7.63E-01 UCL Onsite Deep
508 Radium-226 13982-63-3 pCi/L 5 1.35E+00 5.39E+00 MaxDet Onsite Deep
508 Thorium-230 014269-63-7 pCi/L 5 3.92E-01 7.63E-01 UCL Onsite Deep
508 Uranium-234 013966-29-5 pCi/L 5 3.92E-01 7.63E-01 UCL Onsite Deep
508 Uranium-238 007440-61-1 pCi/L 5 3.92E-01 7.63E-01 UCL Onsite Deep
509 Lead-210 014255-04-0 pCi/L 5 5.65E-01 7.10E-01 UCL Offsite Shallow
509 Radium-226 13982-63-3 pCi/L 5 3.47E-01 7.35E-01 MaxDet Offsite Shallow
509 Thorium-230 014269-63-7 pCi/L 5 5.65E-01 7.10E-01 UCL Offsite Shallow
509 Uranium-234 013966-29-5 pCi/L 5 5.65E-01 7.10E-01 UCL Offsite Shallow
509 Uranium-238 007440-61-1 pCi/L 5 5.65E-01 7.10E-01 UCL Offsite Shallow
515 Lead-210 014255-04-0 pCi/L 1 1.56E+00 1.56E+00 Single 

observation
Offsite Shallow

515 Radium-226 13982-63-3 pCi/L 1 5.20E-01 5.20E-01 Single 
observation

Offsite Shallow

515 Thorium-230 014269-63-7 pCi/L 1 1.56E+00 1.56E+00 Single 
observation

Offsite Shallow

515 Uranium-234 013966-29-5 pCi/L 1 1.56E+00 1.56E+00 Single 
observation

Offsite Shallow

515 Uranium-238 007440-61-1 pCi/L 1 1.56E+00 1.56E+00 Single 
observation

Offsite Shallow

517 Radium-226 13982-63-3 pCi/L 2 5.35E-01 6.60E-01 MaxDet Offsite Shallow
518 Lead-210 014255-04-0 pCi/L 2 1.04E-01 1.48E-01 MaxDet Offsite Shallow
518 Radium-226 13982-63-3 pCi/L 2 6.53E-01 7.00E-01 MaxDet Offsite Shallow
518 Thorium-230 014269-63-7 pCi/L 2 1.04E-01 1.48E-01 MaxDet Offsite Shallow
518 Uranium-234 013966-29-5 pCi/L 2 1.04E-01 1.48E-01 MaxDet Offsite Shallow
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   Table G-11Groundwater Exposure Point Concentrations for Radionuclides

Station Chemical CAS Number Units n

Average 
Concentration

Exposure Point 
Concentration 

Used

UCL or 
Maximum 
Detected 

Concentration?

On- or Off-
site

 Well

Qualitative
 Well Depth

518 Uranium-238 007440-61-1 pCi/L 2 1.04E-01 1.48E-01 MaxDet Offsite Shallow
519 Lead-210 014255-04-0 pCi/L 1 6.50E-01 6.50E-01 Single 

observation
Onsite Deep

519 Radium-226 13982-63-3 pCi/L 1 1.65E-01 1.65E-01 Single 
observation

Onsite Deep

519 Thorium-230 014269-63-7 pCi/L 1 6.50E-01 6.50E-01 Single 
observation

Onsite Deep

519 Uranium-234 013966-29-5 pCi/L 1 6.50E-01 6.50E-01 Single 
observation

Onsite Deep

519 Uranium-238 007440-61-1 pCi/L 1 6.50E-01 6.50E-01 Single 
observation

Onsite Deep

520 Radium-226 13982-63-3 pCi/L 1 3.20E-01 3.20E-01 Single 
observation

Offsite Shallow

BATISTE SPRI Lead-210 014255-04-0 pCi/L 6 1.54E-01 2.51E-01 UCL Onsite Shallow
BATISTE SPRI Radium-226 13982-63-3 pCi/L 5 6.30E-01 1.28E+00 MaxDet Onsite Shallow
BATISTE SPRI Thorium-230 014269-63-7 pCi/L 6 1.54E-01 2.51E-01 UCL Onsite Shallow
BATISTE SPRI Uranium-234 013966-29-5 pCi/L 6 1.54E-01 2.51E-01 UCL Onsite Shallow
BATISTE SPRI Uranium-238 007440-61-1 pCi/L 6 1.54E-01 2.51E-01 UCL Onsite Shallow

DI BLANK Radium-226 13982-63-3 pCi/L 3 1.93E-01 2.70E-01 MaxDet Onsite Deep
FMC-6 Lead-210 014255-04-0 pCi/L 3 1.01E+01 2.90E+01 MaxDet Onsite Deep
FMC-6 Radium-226 13982-63-3 pCi/L 2 4.60E-01 4.80E-01 MaxDet Onsite Deep
FMC-6 Thorium-230 014269-63-7 pCi/L 3 1.01E+01 2.90E+01 MaxDet Onsite Deep
FMC-6 Uranium-234 013966-29-5 pCi/L 3 1.01E+01 2.90E+01 MaxDet Onsite Deep
FMC-6 Uranium-238 007440-61-1 pCi/L 3 1.01E+01 2.90E+01 MaxDet Onsite Deep

FRONTIER Lead-210 014255-04-0 pCi/L 6 5.76E-01 8.70E-01 UCL Onsite Deep
FRONTIER Radium-226 13982-63-3 pCi/L 5 2.66E-01 3.30E-01 UCL Onsite Deep
FRONTIER Thorium-230 014269-63-7 pCi/L 6 5.76E-01 8.70E-01 UCL Onsite Deep
FRONTIER Uranium-234 013966-29-5 pCi/L 6 5.76E-01 8.70E-01 UCL Onsite Deep
FRONTIER Uranium-238 007440-61-1 pCi/L 6 5.76E-01 8.70E-01 UCL Onsite Deep
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   Table G-11Groundwater Exposure Point Concentrations for Radionuclides

Station Chemical CAS Number Units n

Average 
Concentration

Exposure Point 
Concentration 

Used

UCL or 
Maximum 
Detected 

Concentration?

On- or Off-
site

 Well

Qualitative
 Well Depth

LINDLEY Lead-210 014255-04-0 pCi/L 4 3.23E+00 4.66E+00 MaxDet Onsite Deep
LINDLEY Radium-226 13982-63-3 pCi/L 3 2.40E-01 4.20E-01 MaxDet Onsite Deep
LINDLEY Thorium-230 014269-63-7 pCi/L 4 3.23E+00 4.66E+00 MaxDet Onsite Deep
LINDLEY Uranium-234 013966-29-5 pCi/L 4 3.23E+00 4.66E+00 MaxDet Onsite Deep
LINDLEY Uranium-238 007440-61-1 pCi/L 4 3.23E+00 4.66E+00 MaxDet Onsite Deep

NEW PILOT Lead-210 014255-04-0 pCi/L 6 3.81E-01 6.74E-01 UCL Onsite Deep
NEW PILOT Radium-226 13982-63-3 pCi/L 5 9.29E-01 2.20E+00 MaxDet Onsite Deep
NEW PILOT Thorium-230 014269-63-7 pCi/L 6 3.81E-01 6.74E-01 UCL Onsite Deep
NEW PILOT Uranium-234 013966-29-5 pCi/L 6 3.81E-01 6.74E-01 UCL Onsite Deep
NEW PILOT Uranium-238 007440-61-1 pCi/L 6 3.81E-01 6.74E-01 UCL Onsite Deep
OLD PILOT Lead-210 014255-04-0 pCi/L 6 9.95E-01 5.18E+00 MaxDet Offsite Shallow
OLD PILOT Radium-226 13982-63-3 pCi/L 5 6.64E-01 1.08E+00 UCL Offsite Shallow
OLD PILOT Thorium-230 014269-63-7 pCi/L 6 9.95E-01 5.18E+00 MaxDet Offsite Shallow
OLD PILOT Uranium-234 013966-29-5 pCi/L 6 9.95E-01 5.18E+00 MaxDet Offsite Shallow
OLD PILOT Uranium-238 007440-61-1 pCi/L 6 9.95E-01 5.18E+00 MaxDet Offsite Shallow

PEI-3 Radium-226 13982-63-3 pCi/L 1 9.00E-02 9.00E-02 Single 
observation

Onsite Deep

PEI-4 Lead-210 014255-04-0 pCi/L 4 4.50E-01 7.59E-01 MaxDet Onsite Deep
PEI-4 Radium-226 13982-63-3 pCi/L 3 4.17E-01 9.50E-01 MaxDet Onsite Deep
PEI-4 Thorium-230 014269-63-7 pCi/L 4 4.50E-01 7.59E-01 MaxDet Onsite Deep
PEI-4 Uranium-234 013966-29-5 pCi/L 4 4.50E-01 7.59E-01 MaxDet Onsite Deep
PEI-4 Uranium-238 007440-61-1 pCi/L 4 4.50E-01 7.59E-01 MaxDet Onsite Deep
PEI-5 Lead-210 014255-04-0 pCi/L 2 1.78E+00 2.58E+00 MaxDet Onsite Deep
PEI-5 Radium-226 13982-63-3 pCi/L 1 1.50E-01 1.50E-01 Single 

observation
Onsite Deep

PEI-5 Thorium-230 014269-63-7 pCi/L 2 1.78E+00 2.58E+00 MaxDet Onsite Deep
PEI-5 Uranium-234 013966-29-5 pCi/L 2 1.78E+00 2.58E+00 MaxDet Onsite Deep
PEI-5 Uranium-238 007440-61-1 pCi/L 2 1.78E+00 2.58E+00 MaxDet Onsite Deep

ROWLANDS Lead-210 014255-04-0 pCi/L 6 6.06E-01 8.44E-01 UCL Onsite Deep
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   Table G-11Groundwater Exposure Point Concentrations for Radionuclides

Station Chemical CAS Number Units n

Average 
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UCL or 
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On- or Off-
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ROWLANDS Radium-226 13982-63-3 pCi/L 5 2.92E-01 6.70E-01 MaxDet Onsite Deep
ROWLANDS Thorium-230 014269-63-7 pCi/L 6 6.06E-01 8.44E-01 UCL Onsite Deep
ROWLANDS Uranium-234 013966-29-5 pCi/L 6 6.06E-01 8.44E-01 UCL Onsite Deep
ROWLANDS Uranium-238 007440-61-1 pCi/L 6 6.06E-01 8.44E-01 UCL Onsite Deep
TANK FARM Lead-210 014255-04-0 pCi/L 5 5.08E-01 6.81E-01 UCL Onsite Deep
TANK FARM Radium-226 13982-63-3 pCi/L 5 2.86E-01 3.86E-01 UCL Onsite Deep
TANK FARM Thorium-230 014269-63-7 pCi/L 5 5.08E-01 6.81E-01 UCL Onsite Deep
TANK FARM Uranium-234 013966-29-5 pCi/L 5 5.08E-01 6.81E-01 UCL Onsite Deep
TANK FARM Uranium-238 007440-61-1 pCi/L 5 5.08E-01 6.81E-01 UCL Onsite Deep

TW-11I Lead-210 014255-04-0 pCi/L 6 6.95E-01 2.50E+00 MaxDet Onsite Deep
TW-11I Radium-226 13982-63-3 pCi/L 5 7.00E-01 1.09E+00 UCL Onsite Deep
TW-11I Thorium-230 014269-63-7 pCi/L 6 6.95E-01 2.50E+00 MaxDet Onsite Deep
TW-11I Uranium-234 013966-29-5 pCi/L 6 6.95E-01 2.50E+00 MaxDet Onsite Deep
TW-11I Uranium-238 007440-61-1 pCi/L 6 6.95E-01 2.50E+00 MaxDet Onsite Deep
TW-11S Lead-210 014255-04-0 pCi/L 6 8.23E-01 1.59E+00 UCL Offsite Shallow
TW-11S Radium-226 13982-63-3 pCi/L 5 3.52E-01 5.90E-01 MaxDet Offsite Shallow
TW-11S Thorium-230 014269-63-7 pCi/L 6 8.23E-01 1.59E+00 UCL Offsite Shallow
TW-11S Uranium-234 013966-29-5 pCi/L 6 8.23E-01 1.59E+00 UCL Offsite Shallow
TW-11S Uranium-238 007440-61-1 pCi/L 6 8.23E-01 1.59E+00 UCL Offsite Shallow
TW-12S Lead-210 014255-04-0 pCi/L 5 1.43E+00 4.72E+00 MaxDet Offsite Shallow
TW-12S Radium-226 13982-63-3 pCi/L 5 6.59E-01 9.17E-01 UCL Offsite Shallow
TW-12S Thorium-230 014269-63-7 pCi/L 5 1.43E+00 4.72E+00 MaxDet Offsite Shallow
TW-12S Uranium-234 013966-29-5 pCi/L 5 1.43E+00 4.72E+00 MaxDet Offsite Shallow
TW-12S Uranium-238 007440-61-1 pCi/L 5 1.43E+00 4.72E+00 MaxDet Offsite Shallow
TW-2D Lead-210 014255-04-0 pCi/L 1 1.00E+00 1.00E+00 Single 

observation
Onsite Deep

TW-2D Thorium-230 014269-63-7 pCi/L 1 1.00E+00 1.00E+00 Single 
observation

Onsite Deep

gw_rad.xls zp3090



Page 20 of 21
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Station Chemical CAS Number Units n

Average 
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TW-2D Uranium-234 013966-29-5 pCi/L 1 1.00E+00 1.00E+00 Single 
observation

Onsite Deep

TW-2D Uranium-238 007440-61-1 pCi/L 1 1.00E+00 1.00E+00 Single 
observation

Onsite Deep

TW-3D Lead-210 014255-04-0 pCi/L 6 1.05E+00 1.67E+00 UCL Onsite Deep
TW-3D Radium-226 13982-63-3 pCi/L 5 9.22E-01 1.66E+00 UCL Onsite Deep
TW-3D Thorium-230 014269-63-7 pCi/L 6 1.05E+00 1.67E+00 UCL Onsite Deep
TW-3D Uranium-234 013966-29-5 pCi/L 6 1.05E+00 1.67E+00 UCL Onsite Deep
TW-3D Uranium-238 007440-61-1 pCi/L 6 1.05E+00 1.67E+00 UCL Onsite Deep
TW-5D Lead-210 014255-04-0 pCi/L 6 4.64E-01 7.99E-01 UCL Onsite Deep
TW-5D Radium-226 13982-63-3 pCi/L 5 1.12E+00 1.92E+00 UCL Onsite Deep
TW-5D Thorium-230 014269-63-7 pCi/L 6 4.64E-01 7.99E-01 UCL Onsite Deep
TW-5D Uranium-234 013966-29-5 pCi/L 6 4.64E-01 7.99E-01 UCL Onsite Deep
TW-5D Uranium-238 007440-61-1 pCi/L 6 4.64E-01 7.99E-01 UCL Onsite Deep
TW-5I Lead-210 014255-04-0 pCi/L 6 3.60E-02 1.85E-01 MaxDet Onsite Deep
TW-5I Radium-226 13982-63-3 pCi/L 5 4.88E-01 7.08E-01 UCL Onsite Deep
TW-5I Thorium-230 014269-63-7 pCi/L 6 3.60E-02 1.85E-01 MaxDet Onsite Deep
TW-5I Uranium-234 013966-29-5 pCi/L 6 3.60E-02 1.85E-01 MaxDet Onsite Deep
TW-5I Uranium-238 007440-61-1 pCi/L 6 3.60E-02 1.85E-01 MaxDet Onsite Deep
TW-5S Lead-210 014255-04-0 pCi/L 6 9.87E-02 5.61E-01 MaxDet Onsite Shallow
TW-5S Radium-226 13982-63-3 pCi/L 5 5.82E-01 1.29E+00 MaxDet Onsite Shallow
TW-5S Thorium-230 014269-63-7 pCi/L 6 9.87E-02 5.61E-01 MaxDet Onsite Shallow
TW-5S Uranium-234 013966-29-5 pCi/L 6 9.87E-02 5.61E-01 MaxDet Onsite Shallow
TW-5S Uranium-238 007440-61-1 pCi/L 6 9.87E-02 5.61E-01 MaxDet Onsite Shallow
TW-9S Lead-210 014255-04-0 pCi/L 6 7.60E-01 4.47E+00 MaxDet Offsite Shallow
TW-9S Radium-226 13982-63-3 pCi/L 5 4.40E-01 7.86E-01 UCL Offsite Shallow
TW-9S Thorium-230 014269-63-7 pCi/L 6 7.60E-01 4.47E+00 MaxDet Offsite Shallow
TW-9S Uranium-234 013966-29-5 pCi/L 6 7.60E-01 4.47E+00 MaxDet Offsite Shallow
TW-9S Uranium-238 007440-61-1 pCi/L 6 7.60E-01 4.47E+00 MaxDet Offsite Shallow
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   Table G-11Groundwater Exposure Point Concentrations for Radionuclides

Station Chemical CAS Number Units n

Average 
Concentration

Exposure Point 
Concentration 
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UCL or 
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Detected 

Concentration?

On- or Off-
site

 Well

Qualitative
 Well Depth

Key:

MaxDet  = Maximum detected concentration.
n = Number of samples.

UCL  = 95% Upper confidence limit of the mean.

gw_rad.xls zp3090



Page 1 of 1

Table G-12

Background Groundwater Exposure Point Concentrations

Station ID Chemical CAS Number Units n
Average 

Concentration

Exposure Point 
Concentration 

Used

UCL or 
Maximum 
Detected 

Concentration?
GW Bkgd Arsenic, total 7440-38-2 mg/l 64 8.01E-03 1.19E-02 UCL
GW Bkgd Beryllium, total 7440-41-7 mg/l 81 5.31E-04 6.34E-04 UCL
GW Bkgd Boron, total 7440-42-8 mg/l 61 1.21E-01 1.39E-01 UCL
GW Bkgd Fluoride 16984-00-6 mg/l 102 4.26E-01 4.27E-01 UCL
GW Bkgd Lead-210 014255-04-0 pCi/l 76 8.58E-01 9.51E-01 UCL

GW Bkgd Manganese, total 7439-96-5w mg/l 67 6.46E-03 3.90E-03 UCL

GW Bkgd Mercury, total 7439-97-6 mg/l 40 1.63E-04 2.10E-04 UCL
GW Bkgd Nickel, total 7440-02-0 mg/l 75 6.73E-03 7.10E-03 UCL

GW Bkgd Nitrate (NO3 as 
N)

14797-55-8 mg/l 98 2.13E+00 2.51E+00 UCL

GW Bkgd Potassium 7440-09-7 mg/l 99 8.02E+00 8.40E+00 UCL
GW Bkgd Radium-226 13982-63-3 pCi/l 61 4.61E-01 5.62E-01 UCL

GW Bkgd Selenium, total 7782-49-2 mg/l 66 2.06E-03 2.63E-03 UCL
GW Bkgd Tetrachloroethen

e
127-18-4 mg/l 25 2.48E-03 2.60E-03 UCL

GW Bkgd Thorium-230 014269-63-7 pCi/l 76 8.58E-01 9.51E-01 UCL
GW Bkgd Trichloroethene 79-01-6 mg/l 25 2.60E-03 2.77E-03 UCL

GW Bkgd Uranium-234 013966-29-5 pCi/l 76 8.58E-01 9.51E-01 UCL
GW Bkgd Uranium-238 007440-61-1 pCi/l 76 8.58E-01 9.51E-01 UCL
GW Bkgd Vanadium, total 7440-62-2 mg/l 61 2.83E-03 3.45E-03 UCL
GW Bkgd Zinc, total 7440-66-6 mg/l 49 3.96E-02 2.84E-02 UCL

Key:

Bkgd = Background.
n = Number of samples.

UCL = 95% Upper confidence limit of the mean.

Note:  Data from the following wells were used to derive exposure point concentrations:  101, 102, 
106, 147, 158, 301, 305, 510, 511, 512, 513, 514, 516, Idaho Power, PEI-1, PEI-6, and TW-10S.
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Rob J Hartman
Polygon

Rob J Hartman
Callout
Low area south of Pond 15S (potential runoff infiltration area) discussed during 12/16/08 GWCCR meeting

Rob J Hartman
Callout
Approx. location well 115

Rob J Hartman
Oval
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