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Hello, Andrea, 

Page 1 of 1 

Thank you for your input in the conference call on Monday. As promised in that call, here is an advance copy of the 
Background Assessment WorkPian for your review. We would appreciate your comments, and will then finalize the 
document for submittal. The EPA guidance documents that are referenced in this WorkPian, and the revised responses 
to comments, are being sent in two additional e-mail transmittals due to the size of the files. 

Please contact me if you have questions. 

AnnieLaurie Burke, PE 
Environmental Compliance Leader 
KOCH Nitrogen Company 
11559 US Highway 50 
P.O. Box 1337 
Dodge City, KS 67801 
(620)227-8631 x350 (voice) 
(620)227 -6016 (fax) 
(620)339-9024 (mobile) 
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l. INTRODUCTION 

1.1 Terms of Reference 
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This Background Assessment Work Plan has been 
(GeoSyntec) on behalf of Koch Nitrogen Company 
Dodge City, Kansas. The objective of the background 
plan are to collect sufficient data to determine the ba<;d~l!l(l> 
and nitrate plus nitrite as nitrogen, relerred to as 
vicinity of the KNC Facility. 

1.2 Facility Location 

Hi 

1.3 

Ford County, Kansas, and 
houses the Facility's main 

of Highway 50 in Sections 22 
main production area consists of 

of Section 22. Highway 50 borders 
north, and the Burlington North Santa Fe 

IWJ<Jitl:.l;)u,,~o~. of approximately 54 acres, is located nmth of 
the southeastern quarter of Section 15 and most of the 

of the southeastern quarter of Section !5. 

The organization of the remainder of the Background Study Work Plan is described below. 

• Section 2, Assessment Strategy. This section provides a rationale for the type and number 

j<NC Hackgnnnul WP I I 22 05.doc; II/2:1/2CXl.\ 
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of samples proposed to complete the background assessment. 

• Section 3, Soil Background Assessmellt Procedures. This s 
the proposed sampling locations, analytical methods, and. 
analyze collected data and calculate background chro 

• Section 4, Groundwater Backgrormd Derer. · 
determination of background chromium and 
data from existing monitoring wells. 
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DRAFT 
For Discussion Purposes Only 

ion provides a summary of 
res that will be used to 
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• 
2. ASSESSMENT STRATEGY 

2.1 Work Plan Overview 

This work plan has been designed to collect the soils 
establish the background concentration threshold of nitrate . 
N), and chromium in soils and groundwater from the 
nitrite analysis will be performed and repm1ed as 
to develop constituent and media-specific 
the KNC Facility that will be used during the 
and groundwater. 

2.2 
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data necessary to 
as nitrogen (N03+N02-

Facility. Nitrate and 
ves of the study are 

in the vicinity of 
in soil 

soil samples from the two 
as follows: 

the depths of the site-specific soil samples 
comparisons between Facility-related and 

these depths will be submitted to a laboratory for 
The total chromium and N03+N02-N concentration 

will be compared to the reported concentrations of these 
during the forthcoming RFI activities. 

It is inherently di to determine the number of soil samples required from a particular 
depth to characterize background. This can be attributed to a number of factors including: 

I KNC Backeround WP II 22 05.do~ 3 
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• the wide, and oftentimes skewed, distribution of naturally occurring constituents like 
chromium in soil ; 

• the widespread usc of nitrogen-based fc11ilizcrs for agriculttmlH~>.I,l)hin the vicinity of the 
area; and 

• the intrinsic heterogeneity of soil samples 

For example, Table I provides a summary o' 
country, region, and stale level which demons~ 
from background soil sampling of inorganics. 
Environment (KDHE) accounts for the variability in so• 
standards based on soil depth, of ve 
2003). KNC has reviewed the do 
1989, EPA, 2002a; and EPA, 2002b) and 
24" at fifteen locations (30 sannpl1~s 
and N03+N02-N levels. 

vels in soil at the 
be expected 

of Health and 

Sample results 
initial RFI sampling 
to complete de i 
KDHEapp · 

uated separately. If the results of the 
from additional depth intervals is required 
an addendum to this plan lor USEPA and 

concentrations from other depth intervals. 

2.3 

and N03+N02-N levels in groundwater at the site and adjacent 
areas on a quarterly an i-annual basis. An initial assessment of background groundwater 
chromium and N03+N '2-N levels present in the unconsolidated deposits was undertaken using 
historic data from existing monitoring wells located north of the facility idcntitied as 
representative of background by the KDHE in the draft EPA comments letter of September 29111 
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DRAFT 
For Discussion Purposes Only 

---··---~-----··· 
Deleted: KNC l~ackJrotmd WI' 10 Ill 
05~10<; 

co;;;;t:7!ilm5=-·-_j 



• • 
DRAFf 

For Discussion Purposes Only 

2005. Table 2 identifies these wells . Historic analytical data for chromium and NOJ+N02-N 
from these wells arc summarized in Appendix A and B, respectively. The following subsections 
provide a preliminary evaluation of background chromium and N03+N02-N in the 
unconsolidated deposits. It is believed that the analytical data collecte t,o date is suflicient for a 
determination of hack ground levels of these constituents. The- ne hodology for calculation of a 
site-specific background value for chromium and N03+N0~-N is p o 'dcd in Section 4.0. 

of 

a "Nitrate Presumptive 

KNC IJ.n.ckground WP II 2'2 05.tlc:x:;, 5 11 /23/2005,. 
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streamline the remedial design phase and emphasi7..e beneficial use of this groundwater 
(http://www.kdhc.statc.ks.us/rcmedial/npr.htm). 

KNC proposed to develop a site-specific N03+N02-N 
data from the wells identified in Table 2. Additional disc 
wells and the calculation of a site-specific N03+N02-
dcposits are provided in Section 4.0. 

I KNC Background WP 11 22 05.do~ 6 
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3. SOIL BACKGROUND ASSESSMENT PROCEDURES 

3.1 Sample Location Identification 

Background samples locations will be taken from the area 
grid was established for this area to ensure background 
locations. The adjacent property was divided into grids 

the KNC Facility. A 
identified from random 
700 foot by 700 foot in 

size. Grid sections located near roads or 
consideration as background sampling locations. 

3.2 

ng locations for the 15 

'"'"''K''"u to the sample grids using a 
spreadsheet. 

described above is graphically depicted in 
Jgure'~Jl~prese~nts the proposed sampling location in 

extent possible, in the center of the grid. 
in the lield using a global positioning system 

established for additional depth intervals in the future, 
will be collected from the same sample locations. 

Table 3 summarizes the sampling locations, methodology, sample name, and analysis type. 
Samples collected for the background assessment will have the designation "BG" in the sample 

I KNC Backgrpund WP II 22 05.doc;, 7 I I/23121JO). 
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name. Soil samples for the initial background determination will be collected using hand augers 
according to the procedures outlined in Appendix 1-B of the FSP. If future background sampling 

is required from deeper depth intervals, these soil samples will be c llected using either a hand 
auger (for samples from 4 feet or shallower) or a Geopro . ~.girect push technology 

(DPT)(sarnples collected from depth greater than 4 feet bls) fo!~ the procedures provided in 
Appendix I-B Standard Operating Procedures (SOPs), FS 300~ . · eoprobe® will be used to 

~Zl. 
collected discreet samples from the target depth interv~Jx,~i'i'q\ will li .. result in less dragging 
down of soil from other intervals, as may be the ca~p/wnfi-,hand auge . 
analysis for all background samples will he perfor <!i'(J using4he procedure 
1-4 of the FSP, equipment decontamination will'-i5e •tween borin 1d investigation 
derived waste (IDW) will he managed using the proc dibed in Sec 10n I-5 of the FSP. 
Samples will be documented using the.,, >rocedures desc -~ 'n Section I-6 of the FSP. The 
location of each background sampling·~'.*''· will be surv~~'t\ using a GPS to document its 
location to enable future sampling (if need • same Io'ta1fg-( 

Jar 

he analyzed using EPA 

digested using a I :I 1 :~ · 

Method 353.2. Analyti 

3.3 

nium analysi e 10 •• ,(f using EPA Method 3051 and will 
20. Smn1 ~· · submitt'~d for nitrate/nitrite analysis will be 
'stilled wat~ with the decanted water analyzed using EPA 

·~ 
be reported (s:~OJ+N02-N . 

A prelt .,. ary statistic . . will be conducted on the analytical results of the 
background sa.tfft'~~,in accor ce with EPA Guidance (EPA 2002a, 2002b). The distribution 
type for the soil ~~··· ·c, 1., ults will he graphed to determine if the data are distributed 

normally, log normal 'ifn-normally, and identify outliners. As necessary, formal statistical 
outlier tests will be per ned using the methods identified in the EPA Guidance (EPA 2002a, 
2002b). As applicable, outliers will be evaluated to determine if' QA/QC problems exist or i r 
there arc reasons ror the variation in concentration. II' the data is or sufficient quality l'or use and 
no reason can be identillcd l'or the variable concentration. the outlicr will he eliminated from 

8 I 112:1/2005, 
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consideration as representative of background. The mean concentration at each depth interval 
will be computed for each constituent. The results of these preliminary statistical tests will be 
used to guide the selection of the appropriate methods to site and background 
concentrations. 

The methodology described above provides a 
comparing the analytical results generated during RFI 
approach described above has been used "-Yir>.n<dv, 

ranging from NASA's Kennedy Space Center 

forward approach for 
conditions. The 

at RCRA facilities 
is located 

in Tennessee and Robins AFB located in r;,.",.,.'""" 

3.4 

concentration but no 
approach has been u 
Conservation 

level developed from the 
arc usually interpreted as 

distribution of background 
value as twice the mean background 

de~~.!!ild background sample (EPA 200Qh.). This 
determination at a number of Resource 

A, 1997; EPA 1999; EPA 2000a, etc.). 

threshold value will be established. The 

concentration multiplied by 2 is greater than the maximum 
in the background sample set, the background threshold 

the maximum reported concentration; or 

• If the mean background concentration multiplied by 2 is less than the maximum reported 
concentration in the background sample set, the background threshold concentration will 

KNC Background WP II 22 O:i.do.;. 9 ll/231200i 
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be the mean multiplied by 2. 

Analytical results from samples collected during RFI activiti ·• 
applicable threshold values. If the reported concentration of 
investigation is less than the applicable threshold value, 
delineation will be required. 

I KNC Background WI' II 22 05.dos. 10 
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~tituent during the RFl 

itional lateral or vertical 
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As discussed previously, KNC proposed to use theJaboratory detection limit reported in the 
recent ,chromium database for the background wells (OJ!!Q..tng/L) • P · L as the background 
value for thepelineating groundwater chromium in the uncons deposits. 

The background concentration of N03+N02-N 
calculating the mean concentration N03+NOrN in ex· 
4). Only data identified as measuring both nitra 
analysis. The background concentration p 
unconsolidated deposits was calculated using the 
where the mean concentration is multiplied by 2. 
unconsolidated deposit groundwater to a N02-N cone 

I !Q-1_£J3ackground WP II 22 05.d010. II 
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Summary of Published Soil Background Chromium Concentrations 

Range Arithmetic 
Number of -- --·--·····-- ,------.. ·----Description 
Samples Minimum Maximum Mean Reference 

Reported Value Reported Value (mglkg) 

lmalkg) lma/ka\ 

Kabata-Pendias, A. and H. Pendlas. 2000. Trace 
Continental USA NR 10 100 55 Elements in Soils and Plants. CRC Press, Boca Raton, 

FL. 
---"·----·· -------~- ----~-------· . -~~ ..... ·------~- ~~--~-- ••·~·••--••·•'·'-•• ~---·w-·•·•••••-~···-- ·-------.._._h.~-- --·--

shacklette~H".'T:"aliCi--J-:-c.3-:-·aoeri-;9er1."1984:-Elemeni _________ 

Continental USA 1318 1 2000 54 
concentrations in soils and other surficial materials of the 
conterminous Unffed States. United States Geological 

------------·· ------------·-·· ----------- ------------- --····••••woo••••~••~-•w• .. ••• ... -------··-· ··-···--- ~-~~y_profe~sl2.~?.l.~aper 1?70. _________ -------

Continental USA NR 20 85 NR 
McBride, M.B. 1994. Environmental Chemistry of Soils. 
Oxford University Press. New York, NY . 

........ _______ .__ _____ ~--- ------ -·-·--·---·· -- --- -- -~-.... -~- --··· ·- ·----~--- ··-~-·-· 

Western USA 778 3 2000 56 
Adriano, D.C. Trace Elements in the Terrestrial 
Environment. Springer-Verlag, New York. 1986. 

·~··· ········---···-~·-~···--· .. ··· ---····--·-· --....... ··----·----· ·······--·"·-·-.. -· ....... ·--------... ..-........... -~. 
Boerngen, J.G. and H.T. s·tiac-klette:1·9a1.---Chemica/ 

Kansas 33 7 100 49 analysis of soils and other surficial materials of the 
conterminous United States . United State Geological 
Survey Open File Reoort81-197. 

Notes: 
NR- Not reported 
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Summary of Proposed Background Groundwater Sampling Locations 

WeffiD Current Function Notes: 

TW-24 Supplemental monitoring well _ Located northeast of Fa~~----··-·---·- _' ...... ______ 
-~--

TW-25 Supplemental monitoring well Located northeast of Facility • 
------ - ................... ,_.._ __ -· -----____ , __ --- - ----- ___ ,._, ___ -------· --------

TW-56 
Background Well in current quarterly 

Located north of the Facility 
--------.. -··-· __ ,, _____ moni~oriQg network-· - --·- ----·-·-- -------- --·---· -- -

TW-59 Supplemental monitoring well Located north of Facility 
·-- d-------------- _ .. _____ , 

--~· .. ··-·-- •-·-·-- ----••-••-- .. ----------•-·•--..-•-~·- --v-- .. ~ 
TW-60 Supplemental monitoring well Located north of Facility 

,_,,_, ____ -------------- -------- ........................................... ····---·- - -- - ........ ---.-.... ·--~-·"·--·-.. 
TW-61 Supplemental monitoring well Located north of Facility 

···---........ ~----· ··········-·· ···-·····-------~-- --- -···--·· ··-·'"·-----··-··--·-······· -----···------·---- -·------------------- .. ·······-··---------··-···-···-- ·-···- ······-~---···------·- ·----- -----
TW-62 Supplemental monitoring well Located north of Facility 
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Proposed Sample Identification, Location, Depth Intervals, and Analytes for Soil Background Assessment 

--.... 
It) 

g< N' <a. c-; 
a.!!. It) 

Estimated ~.!! 
C') 

Sample 
Sample 

g~ ~ 
Location SampleiD 

Interval 
Collection Description ;::; IV !!. 

Method 
Ill c 

~ (ft BLS) 
CD< 
-~ E ;::; 
c :I z 
CD ·- I 

c. E.-. .! eeo !! 
Cll.C:"' .... 
(1)(.)~ z 

BG01 
BG01-SS01-0.5 0-0.5ft HA surface soil X X 
BG01-5B01-002 0.5-2ft HA subsurface sam(!le X X 

BG02 
BG02-SS01-0.5 0-0.5ft HA surface soil X X 
BG02-SB01-002 0.5-2ft HA subsurface sample X X 

BG03 
BG03-5S01-0.5 0-0.Sft HA surface soil X X 
BG03-SB01-002 0.5-2ft HA subsurface sample X X 

BG04 
BG04-SS01-0.5 0-0.Sft HA surface soli X X 
BG04-5801-002 0.5-2ft HA subsurface sample X X 

BG05 
BG05-5S01-0 .5 0-0.5 ft HA surface soil X X 
BG05-SB01-002 0.5-2 ft HA subsurface sample X X 

BG06 BG06-5S01-0.5 0-0.Sft HA surface soil X X 
BG06-5801-002 0.5-2ft HA subsurface sample X X 

BG07 
BG07-SS01-0.5 0-0.Sft HA surface soil X X 
BG07-5801-002 0.5-2 ft HA subsurface sample X X 

BG08 
BG08-SS01-0.5 0-0.5 ft HA surface soil X X 
BG08-5B01-002 0.5-2ft HA subsurface sample X X 

BG09 BG09-5S01-0.5 0-0.Sft HA surface son X X 
BG09-5801-002 0.5-2ft HA subsurface sample X X 

DRAFT 
For Discussion Purposes Only 

KNC Background WP Tables 10 18 05.xls 1 of2 10/18/2005 

• 

• 



Table 3 

DRAFT 
For Discussion Purposes Only 

Proposed Sample Identification, Location, Depth Intervals, and Analytes for Soil Background Assessment 

-.... 
10 

~< N' <Q. C"'i 
o.!!! 10 

Estimated Ww 
.., 

Sample --·- If Sample c:~ 
Location SampleiD Collection Description .2'iV w 

Interval ..... 
Method 

-;; c: 
~ (ft BLS) 

G)< 
I 

.2' E .. 
0 ~ z G) ·- • 
Q.E..- Cl) 

e~c ~ 
1'0 .C N ;t:: 
fl)t,)~ z 

BG10 BG10-SS01-0.5 0-0.5ft HA surface soil X X 
BG10-SB01-002 0.5-2 ft HA subsurface sample X X 

BG11 BG11-SS01-0.5 0-0.5ft HA surface soil X X 
BG11-SB01-002 0.5-2ft HA subsurface sample X X 

BG12 BG12-SS01-0.5 0-0.5ft HA surface soil X X 
BG12-SB01-002 0.5-2ft HA subsurface sample X X 

BG13 BG13-SS01-0.5 0-0.5 ft HA surface soil X X 
BG13-SB01-002 0.5-2 ft HA subsurface sample X X 

BG14 
BG14-SS01-0.5 0-0.Sft HA surface soil X X 
BG14-SB01-002 0.5-2ft HA subsurface sample X X 

BG15 BG15-SS01-0.5 0-0.5 ft HA surface soil X X 
BG15-SB01-002 0.5-2ft HA subsurface sample X X 

DRAFT 
For Discussion Purposes Only 

KNC Background WP Tables 10 18 05.xls 2 of2 10/18/2005 

• 

• 



- ------------- --------- - -------

Table4 

DRAFT 
For Discussion Purposes Only 

Summary Statistics for N03+N02-N in Background Groundwater 

Number of 
Average Maximum Minimum 

WelliD N03+N02-N N03+N02·N N03+N02·N Samples 
(mg/L) (mg/U lma/U 

TW-24 20 0.6 1.1 0.1 TW-2S _____ -- --~-·· -~·-·-·-
,_, .. , .... __ N ___ -----·- ··-20 0.7 1.1 0.4 - ------ --· I-···-· -TW-56 38 1.5 12.2 0.6 - ·- ----1--. -- --TW-59 22 0.9 1.4 0.5 TW-60 ----- ---· 21-r---- --· 

1.4 0.4 0.8 . ---·-·-~-- . ~~·--- 3.5 ·---- -TW-61 20 1.0 0.5 .--.... -- -----.. -·-· - -TW-62 22 3.3 12.1 0.5 ------ ·-·--:c~ -- --- 1_.4 ___ --·-·- -·-··-·0.1 "·-·-All Wells 163 12.2 
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For Discussion Purposes Only 

HISTORICAL CHROMIUM DATA FROM PROPOSED BACKGROUND WELLS 

WeiiiD Sampling Date Analysis 
Analytical 

Method 

Chromium 
Concentration 

(mg/L) 

TW-24 1/7/1993 Chromium HIST <0.024 l"W-24 ________ ----·4/a/1993 ____ ·-------chromium ____ -------- -------HJST _____ ·---- <O.o24 
iw-24·---·-·- -------7/311993-- ----···---Chromium ______ ,.__ HIST ____ - -------- <0.024 --
TW-24___ · ·--9i1ot1993___ ----------chromium _____ ---- HIST <o-:-o24 ·----
'rw-24 ----·-f-·:m271994 -- --------·c-hromium ---·---His-,=-- ---·-----<-o.o24 ____ _ 
tw-24 -- --------- ---4tiil1994-- ---·-chromium ______ --- · H-isr··--· -- ---<o.o24 ---------
--.. - ----·- -·---- ·----------- .... ------ . ·------- ______ ,. _______ _ 
TW-24 6/29/1994 Chromium HIST <0.024 
TW-24 ------ ·-9i2211994- ------Chromium____ Rlsr··-·-.. <0~024 ------
---.. -------.. --~--.c~ ···--···-···------------------- -------- ---------------
TW-24 12122/1994 Chromium HIST <0.024 
iw-24 --------415/199s··-l--·-------ch;:omium ----------Hist ___ ----·--------·<o.o24 --------· 
rw::-24 ----·-------- ----7/11/1995-- -·--··---------Chromium-------- -------HIST <o.o24·---·-·--
tW-24 -------- · --171111996 ---- ----- - -- ··chromium ----------- ·- ----'Hfsf·--- · <o~oz4 _____ _ 
TW=24 ________ --- ... ·- 7/511996 _____ - · ----·--·-chromium-- ------ -----Risl'____ <0.024 ____ ---
TW-24 -~-----~--~-- · --10i871996 - ---·-· ·····--··chromiuni··--·--- ··- HisT --· ·-- ··-----<Ol>i4 ---···---··-
TW-24 ----- ... 1/17/1997 ------·· Chrorriilim_______ .. HIST···----·-- -- <0.024 -------
TW~---·--·------ --4/9/1997- ----.. ------c-,romium·-- ------ Hlsr___ <o.o:M- -------·-
TW-24 -7tan9g.,- ---·ChrOnlium _______ · · · -t=i-is-=r-··--+-- <o.o24 
Tw-24 ····--- 6/24/1998 ___ ·--· Chromium ·· -HISf----··---·-<O.~o2=-4:-----
Tw-24 ---···- ·--7/2911999- --·- --· ---Chrom.ium- ... ____ -·--HIST"""·-·- <O.o24-
nlv~4--- --·--····- · --al1i2oocf -···--·----Chromium _____ -- HIST -- ---<o.o24 __ _ 
TW-25 ------·- ··11111993 --------··chromium -----·-Htsr -----<<:i-:o~---

tw=2s-·-·-- · -~4/611993- ··-·~---·chroinium - HIST_____ o.oa ~--
-----------~----·-·····-··-.. ·--- -·---·-· --_--. -------
TW-25 7/3/1993 Chromium HIST <0.024 
TVil-25 ------ r----9/1 o/1993 -r--------------· Chromium - -Hisr - ··· · · <cf.'o24 -·-·- ---
------1----------------------·- ------------------- ....... ···------
TW-25 1/12/1994 Chromium HIST <0.024 -·--·-·------------f--- . -·--·------·---··-----~=- . --------
TW-25 4/6/1994 Chromium HIST <0.024 
i"W-2s ------r--6129/19941--- -·-cilroilllum- ----· · -i-·usr·- <·o.o24 ___ _ 
tw:zs-··---- 9122i1994 · ·---·-- Chromium--- · -- H!Sf-··--· --·-··--<'0:024 ___ _ 
TW-25 ·-- W2211994-I--------Chromium- HIST --------<6~024 
tvV-25 ---·--·-- ·-· 4/5/1995- --··--·-·--cilromium ----------- ---HIST___ <D.024·--·-
iW:g-- ··· ----- ·· -7RTi1oos-- ------ ----chr"ooifurTi ____ ----·- HiST-·-··-·- ...... <o.o24 
TW~S- 1/11/1996·-- ------·-Chromium ---- -· HIST ------.;:0.024·-· 
·------·--··· ·----------------- -------- ----· ·--·- -------
TW-25 7/5/1996 Chromium HIST <0.024 iw=-25 __________ wta/1996 _______ ···-------··chromium--·-·--·· RiSr ---·-<a.o:-:2'-74--·-
TW-25 --~-· -1/17/1997-1----- chromium- _ .. _ ·-M···-H~· ··-----·- <o.o24 
tw-25 ___ ··- .. 4/9/1997___ -----cilromiurn------- HIST-- <o.o24 -------
TW-25 ----···-------··· -7,8/1997 ___ ·-·· ------------ctiromium __________ ···-----Hisf-- · ------·<o~624 ___ _ 
Tw-25-- ---l--6/241f998·- ------ ·---Chromium----·--·-··-- Hlsr'· --- <o~o24-
TW-25·-- --·--·- -7/29!1999 --· ----···-· ··--- ···-chromium--·-·-- --·-- ·-mg;: ·- -· · <0.624·-·· · -· 
tw-25 -- ------871T2ooo--- ·-··---··--c·ilrom.ium·----- Hisr --··-··· ---<o.o24 
rw~56 .. -- ····----177i1993----·- -----Chromium ___ --···---·· Hlsf·--- <0.024--
Tw-56 ----- ·-- 7/3/1993 ·-- ··-··-···- --Ciiromium- ---·---· - Hfsr·----- ----<o.o24 ---- -

ffl_-56·-···-----= --~)710/1-~93~---~ ~~:--~---~=-~]_~_r:~_!:l]ium _·-=-· ·-~~~---~-==HIS_!:_ _____ -=~~0.0~:'!~--- -= 
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HISTORICAL CHROMIUM DATA FROM PROPOSED BACKGROUND WELLS 

WeiiiD Sampling Date Analysis 
Analytical 
Method 

Chromium 
Concentration 

(mg/L) 

TW-59 4/511995 Chromium HIST <0.024 
1W~s9--··· --·--- --·-7/117199tf ···· ····-·--·-·-·Chromium ___ ····-·-··----·- ··R"isf ---···--·· <o.o24 -· ---
=rw--59- -···------···--· ·-10-/1-0/-1995 · --- ··--C-hr-omiu-m---·-···· -····- ----·--·--HfS_T ____ ··· ----···--<o:o24----l 
iw-59. --- ·- ···-:rH1/1996 -·-- ····--····-······-chromium · --- · · ·· ·HTST·--- --· · <cfo24·---··-· --
TW-59·-- ·· - · 4t11719oo ______ ·· ·-···--··- -·-·-c'hroiiiTtim________ --·-H"iSr- -· <o~o24 
.. . . ·-· --------- ··-··--·-·--··--- ---- ·-·-- ....... --- ---------- ... ·--·----
TW-59 7/5/1996 Chromium HIST <0.024 
TW-59 --,.- ·1 01811996 ·--·-·-··---·chromium i=iis'( ···--·- · <6.024 -·-- ---
TW~s9 · -----···-- - --·-1117119~- · ----ctirorriium·--·---- -- ·---1-fts---r-- ······ ----- <o.o-24 .. 

. . . ---············- .......... -- ·-··--···- .... ·- --···---··---·---- --··---·· --····· ·-·---·---- . -······--··--·-- .. 
TW-59 419/1997 Chromium HIST <0.024 
tw-s9 --- --····-·- · ·- -7-,81-f9-97- -·· · · -------- ----ch-ro-riiiu-m···---- · Htsr·--···-···- ---- -·:;:o·--c_o'-:::2...,.4---• 
=rw:59- -··-···-··· --------- ·--6/2411998-- · - ·-·-····· Chromium ···· --- -·Htsr _____ - -------<o-:o24 
=rw:59 ________ · ·7i29T1999 -- -·---·-··-··-··-·c-tiromium----- -"HTsf ___ -- r-···-----<o.o24 _______ ·--· 
Tw-59 ---··-- ·---·· ·· ····ai1i2ooo ---· ··-··-- ·--chromTum·---·-··-·-··- -·- ·--········"Hrs-=r- ---- ······-.::o:o24- ··---·---·· 
TW-60~---··-·-·--·· --- -117i1993 -· --·-·· ·-·-- ····---·chrOO.iUni·-·--~ -·--- -- HIST <0~024 __________ _ 
iw-60 --···- ··--·····---·476Tf993. -----Chromium-------·-·· ·----~fisi' ___ ·-·············<o~o24-- ·· -···· 
TW-eo --- - -7/3if99~ ··----- --- --chromium --H-JST ··---~ ·····-· .. ··-;zo~-024-············~·--
iw-60 _____ - -· 9/10/199:f---- ·----··chromium .. ---·--,__ -Hisr- ·· · ---·-·<o:o24 ... ·- ·····-
Tw-6o - ·· 1112/1994·- ---~----·-·---Chromium____ HIST <o~024-··---··-·· 

fw-6o ----·--- - ·-4,611994-- -· -~···-- ·ctlromiu·m~----- ··· 1-i·tsr <o.o2-;r----
tw-eo··--··--···-··-r-- 6/29/1994 ··- ·· ··--·chromium·-~----···- H·tsr-····---···--<if024 
rw.:oo- -9i2211994 .. ---··-·- -- ChromiUiTl ____ . ----·HIST ....... ·-··<(5:624 ... . 
m:ao·-·-··--·- -- 12122!1994 ---··cl1romilim-·-------r--- H1sr <o.o24 
tW~ao-·--·--·--·-415/1995 ___ ·--·--- Chromium----·····--- _HiST _____ ······-<o.o24------· 
l=w-oo _____ ··-·-7/117199""5 ·-----chromiUm_______ Htsr <o.o24 
Tw-60_________ 10/1011995 Chromium--··-- -H~-- <O.o-24--
fw-eo -------- ~--1111/1996- · --··-chromium·---~--- HIST-- ----- ---<0~024_ .. --·---
tw~ao·-·-- 4/11/1996 ··-·ctiromTum _____ - ··· HtsT ---- · · <o.o24 
TW-60 ···-····------ · -7/"511996 · ---··--Chromium ········ ------'-·--'HisT·- ··----·····<a~o24 ...... 
i'w-Bo -- --- --- ·1o/871996-- · ----·-chromium--·-·--- -His_r__ <O.o24 
tW~o--·--------- · -··1717/1997·········· -·- ·----- -----ctliomium--- ·· 1-flST-~---- <0~624 ----
rw.:eo--· -- - 4J9ii'9gr- ·· -- --chrOmium·---------- Htsr ·- ··· ····--·-·····--·<o~·o24 ____ _ 
TW-60 -· ----·--- 71811997 -- --··chromium ----- ·· · His-r·-- <o.o24 · 
fW~6()"·····--··-·-- -. 7/29/1999--·--cllrOmiu_m ________ -- .HiST _________ <o~024·-····-····· 
TW-60 -------- ...... 81112000 --- Chromium --HIST- <0.024·--·--·-· 
TW~-- --·-- 1i771993- ·· Chromium --- · ·· -i.:ns-r··-----·<o.o24--
TW-61 --- -··· --4/6/1993·-··--- · · ---Chromium--~------ H~- ·- r------.:o.024 --·-·-
tw~a-1- · ---- · 773/1993- ---·--a;rOmiu-m·-- ------------ --·- HIST - -- -~-· <o.o24 ~---
rw-£1 ____ .. ·-· -·-- 9/10/1993 ·-- Chromium-·- ...... - -HiST -·-r---······--···<o.624····-·--·--

-·--·····--· --- ... . ----- ·-··----- ------ -····------
TW-61 1/1211994 Chromium HIST <0.024 TW:61- ----~-~ - -4i671994-- -- --- ··--ciir0il1ium ----·- -·- --~i"IST ---- <0.024 __ _ 
tW:.e1· · ------ 6/29/1994- ·- -----c-hromiUm -~ ---- ··· ···-- --~ •-usr-- ·~-- · -· · ·· ····-· <0.'()24. 
tw:e1 ___ ·----- 912211994- -------·-cllromili_m _____ ·--- --Fflst--r------<o.o24 ------
rw~ifl _________ - 12122/1994 - .. Chromiu-m -···-· --- -HIST <0:624·--·------

----·············---··- --~--- ---- -- ---·-······ ---·- ··-···----- ··----- ··-· ·····-··--·· --··--······ ....... ·-·--
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HISTORICAL CHROMIUM DATA FROM PROPOSED BACKGROUND WELLS 

WeiiiD Sampling Date Analysis 
Analytical 

Method 

Chromium 
Concentration 

(mg/L) 

TW-61 4/5/1995 Chromium HIST <0.024 
------··-- --·--·- ---.. ·---·· ··-··--··--···--·--·-·· -·--··-··- . ·---·-- . ·----·-·-----------

TW-61 711111995 Chromium HIST <0.024 
iw-e1·----- ------- ··Toi1ot199s -- · ·--·······-cilromilim--- -------···-""Hisf-- -········--·····:;::o~~- --
.. --·-·· .... -···- ----------- ---- .•. -·----·--··-··-·-····--·-· ...... ·········-·-·---- . ------ ... . 
TW-61 111111996 Chromium HIST <0.024 
'rW-6f·-·----·--··-···- 471171996- ··--- -·--··· · ··ctiromium·---·--·- ·--HtST --- --------·<o::-:..o-:"""2,_,4 ____ _ 
iw-61 __________________ ilsl1996 ·----···---·--··cFlromium_____________ -----RtsT-- - <o~o24 --·-··--
······ ----------- ---- ---·-··-------·· ---------····----·-·-·--- --·- ---· r-·---------- -· ·------·····------
TW-61 101811996 Chromium HIST <0.024 -rW-61-- ----- ---171711997·--- ----··- ······ctiiom-iuiTI·----·------ -·----1-i,sT·-------- ·-------<o~·cf24 --------
tw.:e1·------- --- ·- --41911997 ---- ·--··----chrorriiu_m ______ ----- ------ Hts=r---· ·· --<cl:"o24·--·----
TW-61·····-- ------------- --·--=l/811997 -- -----····· ·-·-ctiromiliiii ______ .... _ ·-·-··--· -···--Ris:r- ····-·-· ...... ---····-- ··<o~o24 _________ -·-
tw:a1"···----·--·-· ----7i2911999 ---------Chromium···--·----·-- -···-H"ts-r- -------<o.o24 _______ _ 
i"w-"Ef2 ----- -------·- --1i7t1993 ___ --------··· --- -c"h.rorTiium _____ ·- ---~s,=----- --· ·----·-<o.o24··-···-- ·· 
1'W-e2 --· ----- --·-476li"993 ____ -------·chromium ·---------· ···- ·-- --i-us=r- ------ <o.o24 ___ _ 
TW-62---------·- .. --7/311993 -- ··--- .. -·-·chromium ____ --r-· Hlsf·- -- ----<O:o24·--·-··-·-
Tw~---- -- --9/1oifoo:f- ---------cilromilim ------------ ·····--RisY ___ ···-··--<o~o24 
TW-62 -----------171211994- ----Chromium-·-·········--- ····-HIST____ <o.o24 ____ _ 
········------ ---····---------· "-1-'------- ···-----------------. -· .. . . --·-····---------------
TW-62 4/6/1994 Chromium HIST <0.024 Tw-62 -----·ai2971994-r--···---chr-omilim _______________________ tilsT·-- ···----<o.o24 __ _ 
TW-=62·---------- -9i22i1994- -·--Chromillrll __________ HIST ____ ----<o-:-024 ________ _ 
TW-62 ---···-··------- ·--1212211994- ····· -----·-·-----Ciiromium____ ---Hlsf--- · · · <o.o24·· ·-----
TW-62 --- ------ ··4/si1995--- ------- Chromium-----·-··. --- HIST --· ---- <0.024. -
Tw-62 -------·-···-· r-7111/1995·--·· ·-····-chromium -------HiST ----- <O.o24·-----
TVV-62 ----- · --w,1ot199s ·------···· -··cliioiTiium _____ - · --Hrs-r --· -------<o.o24 
TW-6~r--------·-17f11199a···------·--ct1romium__________ --·· HIST___ <O.o~-

TW=62-- ·-·------- · -4i11/19-oo--r------·-··ci1romfLiin ___ ---·-tifsT ----- --·--·-··<o.o24 ____ _ 
tW-62 -- -·- · · ··7t5i199a··---- ·· -------chromium --- ---t-iisT -·- -----<o.o24 
t\.\1~62 -- ··-··~-·· --10/8/19.96 ...... ------· ··-c};·;:OmiUin ___ .. ___ -- HIST-- <0j)24···-- .. -
iW~62- ·· --- --f/17/1997·---r--·--·chromium____ ·-·· -·-Hisi ______ ----<0.024 ·----
TW-62- ----- - ·--4,9i1997··- ------- ·cilromilim___ -- ·----HfsT ···----· · ···· <o:o24 ______ · ----
=rw~ai ----- -- - . 71811997 - ------ ciiro.mium .. --- -Htsr-- .. . .. <o.o24 ____ _ 
=rw-62-- ·------ ·6/2411ooif- -----···chromium _____ · ·-----Hisr- -·-<o~o24-- · 
TW-62- -- ---·-1oi13t1999-- ~---chromium -- ·-----"HisT-- <o~o24-· ----
tw-=62________ ··BRnooo·········---- ····ctii-oiTifWi1______ ----His"f_____ <·cro24--

Notes: 
HIST- Historical data collected by the former Facility owner, analytical method not quantified. 
6010- EPA Method 6010 
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HISTORICAL NITRATE DATA FROM PROPOSED BACKGROUND WELLS 

Sampling Analytical 
Reported 

WeiiiD Analysis Concentration 
Date Method 

(mg/L} 
TW-24 1/7/1993 _______ NJ!!.~!eplusNitrite (as N) HIST 0.6 ... ----- ------ --HTsr·----- ----6'.5 -·--·--·· TW-24 4/6/1993 __ t:-Jitr_!i1~P!~~~~r.!!~ _ _(_a~_1±L_ ------------ ... 7/311993'' ------His-r--·· ·· --~---------~~-------' 

TW-24 ----~tr~~P!~!'IJ~~!~J~~NL ____ 0.7 
-----,=--W-24 --- 9H6H993 ---- HIST ---- ------------· 

_______ !'I_L~teplus~tritej~-~~L ___ 0.8 
. ·----- ········ ··················-· --------------~- ---·· ------·-··-···-···-···-·-··------

TW-24 1/12/1994 Nitr~~plu~~!trite (as N) HIST 0.6 ---------- -----------------· ------------------------------
TW-24 4/6/1994 -------~!~~~~.e!~.~N!tr.~e (~ N) HIST 0.5 ----------

·6/29!1994 
---------------· 

TW-24 NitrateplusNitrit~ _ _{~~-t:-'J. _______ HIST 0.7 
9/22/1994 

·-··-··-··-·--·---····· .. ·-·-····--··--~--------- -----·······-·······~··· -----rw-=z~r- : ..... _!'l!!~at~~~-Nitr!te (as N) HIST 0.8 
--iw-24 HIST --

,__ _________ ----· 
12/2211994 . _ NitrateplusN!~~-~e (~s N) _____ 1.1 ......... ---- ---------------:·=- r------------ ·----· .... ·---··-

TW-24 4/5/1995 . --~!!!:_at~E_~usNitrite (as !il_ ______ HIST 1 --------
l/11/1995 --- HIST -1-------------

TW-24 -~itrat~l.l:!~.I~Jl!!:~~-~~)_ __ 0.4 --- --·----
1If1i199lf 

____ ().? ___ 
TW-24 ______ t:-'J!~~!~e!~~N~~tte (as ~L ___ HIST --------------- ---· ------------ -----------
TW-24 7/5/1996 _____ _l'litrateplus~itri~~(~--~1- HIST 0.4 ---·------· ········-··-·-·~·---- -·---------· ·-· ··-·-------·---·-· 
TW-24 10/8/1996 -~itrateplusNltr!!_~ __ {~-~-~-}----- HIST 0.7 

------rw:24 1/17/1997 ___ _lJitraJ~e!-~s.Ni!!.~e {as N 
-------His'T--- ... ------·-----·---6~7-···· -- ····-·- .. 

---.-. . -·----- -------·---
TW-24 4/9/1997 .. -~itrateplusNitrite (as N) HIST 0.4 

----- TW-24 7/8/1997 . ------~~1~-~ep_!_l:~~Nitrite (as N) HIST -·---·o .. .r··----
---.. - ........ r---------- ------------

TW-24 6/24/1998 NitrateplusNitrite (as N) HIST 0.7 ---TW-24 ___ 
NitrateplusNitrite.(as N) 

---------········-·-·-.. -
7/29/1999 HIST 0.9 

. ------------------------·--
8i1/2000 ----·-~·f-,jitratepJusNitrit~J~J~!f_ .. ____ --------Hisf ___ ------------------.... - ................ _ 

TW-24 1.1 .. _____ 
TW-25 1/711993 . NitrateplusNi~r:!~Jas N) __ HIST 0.6 

---- TW-2-5-- -----·-::-::---- . HIST ......... ----·---····---.. -· .. ·--···--·-
4/6/1993 ____ NitrateplusNitrite (as N). --·-- 0.3 --------------·--- 7/3/1003-· ----------ms-r-·---·- -----····-·-··-···-.. ---····- -·----

TW-25 NitrateplusNitrite (as N) 0.7 ---·· 
TW-25 911'071993 --~itratept_l:!sNitri~~-~-~- HIST 0.08 

--·- TW-25 1/1211'994 
---·-··-·····-----

f\Ji~!~e!usNitrite (as N) HIST 0.6 - ................ 
4/6i199·C TW-25 __ Nitrateplu~r-mri~ (a~-~+- HIST 0.6 

-------- TW-25 · ·etf9i1994 .. ·-----
__ NitrateplusNitrit~J?._S. ~L ...... HIST 0.6 ·---------- 9/22/1994. ---·--·-"His'T_ .. _ ·-··a:·9·- --- ----TW-25 NitrateplusNitrite (asJ:!). ·-·------·-·· ------TW-25 f2t22i'1994 . NitrateplusNitri~~~s N) HIST 1.1 ---·-· .............. ___ .. _.. _______ , ··f-------·----·--------

TW-25 4/5/1995 !'Jitrate_eJ_t.!sNitrite (as Nt ___ HIST 0.6 
7i1'1i1995 ---------

TW-25 r--~!.~~~P-1~~-N_~t~~t~_(~s N) HIST 0.5 -----------·---- '''1i11/199if 
------ HIST _____ ---

0.8 TW-25 NltrateplusNitrite (as N) 
·-·- TW-25 --- 71511996 - Nttrateptlisl\ii'triie ... (as·N) HIST 0.5 ---------- .................. 

_ Nitrateplus~l~~te (as N) 1-fisr· ··------~ ... 
TW-25 10/8/1996 0.8 

.. -·~-·- ----~---~- .. ---
TW-25 1/17/1997 .~itr~teplusNitr~~~s N) HIST 0.7 r--·-----·----------· .. -TW~25 41911997 .. NitraJ!3plu~_N.i.~i!~J~~m__ 

--------HIST ......... 
0.4 

TW-25 . 7t8/199f' ... f\l.itrateplusN_!!r:~t~_@_~-~ HIST 0.5 ___ ,_____ _ __ , __ 
. 6/2411998 ........ RTs-r·--· . ----.-.. -----·--···----~----·--

TW-25 NitrateplusNitrite (as N) 0.7 
--TW-25--- ------

NitrateplusNitrite (as N) 
·······------------------------··--· 

7/29/1999 HIST 0.9 -·------- ----
8/1i2ooo Nitrateptus_N.itri~e{as NT ___ ----HIST ------ -·--·-·- -········---~----

TW-25 0.5 
. ---------- I .............................. 

···········---~------·-···· ----··---···-----· --------
TW-56 1/711993 NitrateplusNi~te (as N) __ HIST 0.9 

·--Tw-56 ····- --------
4/6/1993 t.'Jitratepl~sNitrite.Ja..s NT HIST 0.8 ----- 'TW--:w-- 7i3h993" . " ------ HISf' ______ 1----------· -----

.N.!~~~J~.P-~~~~rite (as NL ___ . 0.9 ---=rw:sa __ .... ___ ···---········ .... ·"-· .. -..... -----------------
9/10/1993 . ... Nitrateplus_Nitritejas NL ...... HIST 1.1 

-------~-----~~~···--~·· ..... ···~- ------ .......... _ ..... -~ .. ·-·--· .. --- ---·--··----
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HISTORICAL NITRATE DATA FROM PROPOSED BACKGROUND WELLS 

Sampling Analytical 
Reported 

WeiiiD Analysis Concentration 
Date Method 

(mg/L) 
TW-61 1.Qt!c9~ Nitr~t~2!.~s.NI!r:~~~@~.~ HIST 1.1 
TW-61 1/11/1996 Nitrateplu~Nitrite (as_~---·-- ····Hisr····· ---··--- -·-r·--·--

·-.. ··--·-·-····-·----
-471171996 HiST 

·······-~-~---

TW-61 Nit~~!~plus~!!~i!e (as -~l--··· _ 1 ··--,w_6f ___ ··-7/5/1996 HIST- ... . ---~~------··----·-·····-·-

. NitratePl!:fsNitritEU_a_s N 0.7 --·--·-· -·-·····-····- 1oisi1996. ·-··-- HIST ----- -r-----······------.. ----······-··-··· 
TW-61 . --~i.~~!eplu~~itrit~ .. l~~l'.ll. ........ 1.1 -----·-·--- ----- HIST _________ -·----··-~--- --------------···· 
TW-61 1/17/1997 _ ~itr~1~eJ~sNitrit~~~-~..)__ 0.9 ... -------·-·---·--·--

"4/9/1997 .. Hisf - ·-···-------------~~---- ----
TW-61 NitrateplusNitrite (as N} 0.5 .......... TW-61 -·------ ·-ii8i1997 -~~---Nitrat~pfusNitt:!!~J~-~-~1 ___ 

----.=ifsY _____ -------·- ··-··--·······---
0.6 · rw~a1·--·-- fi29i1999 

r-·--·-·--·-··· .. -- -·-····--·--··--······-·· -----·---
............. Nitrate_plusNi~!te (~_!-J_L__ HIST 1.3 

··-·rw-62 ·····-- "17771993 r-----··--······· .. - ---·•.o.-•••--•••••••• ••••••••••-•v•"'""''' 

Nitrateplusf!_itrite (as N) HIST 2.4 
---~---........ ___ ~--····-· ....... _ . ----- ... ·--·~ 

TW-62 4/6/1993 NitrateplusNitrite (as N) HIST 2.9 
- TW-62 ---··- 71371993 -

t----· ------····--··-- ---HIST _____ -··----··- -···-· .. ·····-~---· 
. ____ l'_l,!!c:_~teplus~itrite (as NL ........ 3.2 .... ~---·-·-·---···••·• ... -------·-·······- -·-----··---·········· 

TW-62 9/10/1993 Nitratepi'-:J~Ni~rite (~~~L- HIST 8 . ·--TW-62 ___ 
1if2J1994 ---HiSf·-·· -·-----------

Nitratepl~sN]!~te (as N~-- 7.6 
~~---~:a2 __ = . 476/1994 ·---·----··-··-------· 

NitrateplusNJ~r.i.te (as ...,."Q__ HIST ····----~!.... ..... --
TW-62 -6/29H994 .. NitrateplusN_itrite @~1!)__ --HIST -··-

---·-···}~----····------ ··-- 9/2211994·- --·······iiisf·--··· TW-62 --··· NitrateplusNitrlte (~~-~L- 3.6 ··--·--·--·-----
1212211994 

t-·-HIST _____ ___ ... _________ , ..... _. 
TW-62 NltrateplusNitrlte (as N) . 3.3 

--rvii~62 - 4i5i1995. .. NitrateE_Ius_~!ili~j~~~F) ---- HIST -· -----·· .. .. -
3.4 

·----- TW-62. ... HIST- ---·-----.. --.. ····---·-
7/11/1995 . .. Nitratepi~Nit_r:_~~ (a~_ti) __ 2.7 -.. -. ·-·---i=llsf--··· r------·-----··-· TW-62 · 10/10/1995 N!~~!~plusNitrite (~-~ 3.3 
"1"i11/1996 

.. - ...... HisT·-····- !---------·-··--· 
TW-62 . _f\Jitratep.!_~~itrite (~s-~ .. 12.1 

--·TW-62--f-4/fi/~ ------·-HIST _____ ----·--------·~-~-··--· 
. . N_i!rate~.I:!~J.trite (as !tl== 3.2 ---------- ··········Hrsf·-·-- ------2.5 ---·----TW-62 7/5/1996 ..... NitraJeplusNitrite l<l! .. ~ ---·---·-···---

"1678/1996 Hi"si·· TW-62 ----~-itrateplusNitrite (as __ ~_L ..... 3.2 
. . - TW-62---------- 1717/1997- --HIST -·· f---·-----·-·· . Nitrateplu~Nitrite (as~~ 2.9 

.... TW-62 "4/971"997- -····Hisr-··-· ----·--- . 

__ Nitr(lteplusNitri!e (as N) 2.6 
TW-62 -- 718/19?i7- .... HIST -·-·--- _ ....... ------··----

NitrateplusNitrite (as N) 2.5 
·--rw~62 6/2411998 ___ Nitra~eplusNitrit~_.(asN) ___ -·---HIST .... -----·3:s·----·-

. ----.. ·--· ....... ......... - ... · .... --· .. -·-----· --· 
TW-62 10/13/1999 . --·- NitrateplusNitrite (~_~_!J_) _ HIST 4.6 ------··--·-- "'8/172ooo · TW-62 NitrateplusNitrite (as N) HIST 3.8 

Notes: 
HIST- Historical data collected by the former Facility owner, analytical method not quantified. 
353.2 - EPA Method 353.2 
300.0 - EPA Method 300.0 
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