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ADEQ

Deparment of Environmental Quality

August 8, 2002

Mr. Randall Whitmore

El Dorado Chemical Company
4500 North West Ave.

P. O. Box 231

El Dorado, AR 71731

RE: 2001 Annual Groundwater Report
Dear Randall,

The Department received and reviewed the above referenced report. We apologize for the
delay in responding but this is due to the many issues surrounding El Dorado Chemical in
the past few months. The following comments arise from the review of the report.

In Section 2.0 for Site Geology: The text in the second paragraph is correct but it is important
to remember that the descriptions of lithologic units and hydrologic units should not be
interchanged. The hydrologic or aquifer units are delineated differently from lithologic units.
The units should be described and presented in stratigraphic order with the propef
terminology. A table in stratigraphic order that presents the names, descriptions and
thickness is encouraged because it may be easier to read and follow the information that is
presented.

All of the sampling for the May and October events should be completed at the same time.
The May event began in May but extended to June and concluded in August. It is difficult to
evaluate the results over that extended timeframe. Every effort should be made to get all of
the sampling completed at the same time in order to properiy compare the results.

In Section 4.2.1 for Field Parameters: The pH for MW-EDC-7 went from 9.7 in August to 3.5
in October. No explanation was provided. Why is this result “not consistent” as stated in the
report? What are consistent values? What is the reason for the wide range of pH values?
in Section 4.2.2 for Analytical Results: The sampling results indicate higher nitrate and
ammonia levels north of the plant. What is the explanation for this since these wells are
apparently upgradient from the plant? Was any odor present during sampling?

R WATER DIVISION
8001 NATIONAL DRIVE / POST OFFICE BOX 8913 / LITTLE ROCK, ARKANSAS 72219-8913 / TELEPHONE 501-682-2199 / FAX 501-682-0910
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In Section 4.2.2 for Analytical Results: A lower detection limit for lead is needed. The action .
level is 0.015 mg/l (the MCLG is zero). The laboratory has a detection limit of 0.04 mg/l and
this makes it difficult to adequately determine the lead content in the ground water.

In Section 4.2.2 for Analytical Results: The results indicate higher levels of ammonia and
nitrate around Lake Kildeer. What is the explanation? What is the interaction between
surface water and groundwater in this area? The cross sections (C to C’ and D to D’) depict
a silty sand at the surface and sand at 10-15 feet below ground level at MW-EDC-16 and
MW-EDC-14 so the connection between surface and shallow ground water is a great
concern for potential migration of contarninants. A topographic map that includes the facility
location would be helpful.

Does any background data exist on the ground water at the facility? The location and any
data on private, public or other use water wells in the area would be helpful if included in
future reports. Additional monitoring wells should be installed on the south side of Lake
Kildeer in to determine the extents and amounts of contamination on this portion of the
property and potential off-site migration.

The ground water excceds the appropriate MCLs, secondary drinking water standards or
action levels (as determined by EPA) for sulfate, nitrate, TDS and possibly lead. Although,
the ground water does not appear to be currently used as a drinking water source, it has the
potential to be used as a source in the future and will be treated as a source. Additional
geological work is needed to determine the hydraulic connections between the surface
water, the surface impoundments and the underlying shallow aquifer, prior to making a
recommendation on clean-up.

Thank you for your cooperation. Please contact me at 501-682-0642 with any questions.

Sincerely, .
O@}M& ;ﬁﬁ}&x&

Lavura Stuart-Leslie
Geologist, PG
State Permits Branch, Water Division

cc: file

: WATER DIVISION
8001 NATIONAL DRIVE / POST OFFICE BOX 8913 / UTTLE ROCK, ARKANSAS 72219-8913 / TELEPHONE 501-682-2199 / FAX 501.682-0910

www.odeq.stote.orus


http:www.odeq.sfafe.or.us

EASTERN TANK SERVIC_rL,

Fort Smith, AR
1-501-646-7189

T Wilburton, OK

1-918-465-3330

Su‘f}l‘ MpeAA Q‘r"’ Qomndodd  G[F 0% 00~
WM(Z&V\’&T N / /D}» M 30 o

Tt M’\c«,«,j NP - /\’Y\M\»? WQW
™ ced g ald pH K ead
AR A UM o ‘M'p Qods ANAEY
A fXL,v{ bl 4e vl ke ANORTE

Rl a4 cped ok LVIVE CJ PH
,t,w{) AT

e AT o AdADeN fc}M?eL&adL

-»w\:' Jﬂvvu ' S VONDE o
)55 2300 ru_k Dt —MW

CM w WM ““llv““\bb M’

ks ugfx(’vﬁf%({{? Ahr gans T Y
Wd_}_v} .,q’)«’(M :

AR vfkpﬂa‘*clf-éd o 4%@;61% Y
o meuuté i\bw‘rx ool ot AN

P\\D»U e*m JWEY/ AU Je*a,w wauw chw :

ET-102


http:l(\M�h\.LV

b l‘ 3 JL)) Q},LA

?“\ c"\&iﬂc&,&’ &W 5’15"0\ v m:{.l‘j}bj‘
went A 9. F R 25

: >
@-ﬂ\/&, L SN ) xeyp\{w}&ﬂ},\um -
< "*" 1> *\\‘(,z\hdy'\*f(w\ \5%% YO "(.XN )

need ‘oWt dedechion f ot foe Lt ad
a Lhew leve | g C su(S'm(J /j
417y

\ﬁ’ ir(i) ¢ € x\& \W ‘/\f’ ’\‘ o u‘«l

MCLG 1S Tert ; cohon terel durey fﬂ\y\v(\, w it savples (1)
”‘C-:XJ SO e X c‘vf”"‘d a Trecthment #(d"&!(b“t
Wex beved wnidh o cavee 4—@g+ N kel waitd s

=2 Clssvy T ox i+ 5, (’::r "5/1 9 / (o1

oytee ohte Sufetesfor aibveig
'\‘}0 % t! Ty d ’)‘

HMeove  avt e gradien ot pian =

C)\'V'\L} byecll ‘g und  Scer \f ;! T (o (SR

.3 o .
h«g I oad ( Ao é'{t it }(

N rike /ﬂ Ayake —ad i“(’()i},{_y’\

rerye vesalls


http:OU:,\.Lf

'L%t.')\,’\‘\\f\(f‘i TR %\’ bas %(\"\( R {; {\—\\)?z (
\m nwun a.mi'j

Olowar w)} [URCEARRVE DS
L

( .A/Y'S{,’v’\\(; o uly bdﬁlﬂm@

W S-e i—e’r P LY

Lraouw- —

. A -
L —Landd Sty

C a i 7 D\«\ Js xb O u)/
Ccﬁj\“{\f i Pl e
fun LIk .

Selentum «
2 S

Ol rrano Ao Nl Cass et ‘f'DLafmdu o

A mon Y o hete
P tiuam Suitate.
Beryllivm Ol
Caclvaram Area eVt
CAHVaEN vy S
Lead pHt
Meriary, spel conducteing hx» o
,»_/' r;ﬂ;\.‘ —~ ; ) ,gnw WYy
Bf\—&“ o e { b ﬁ\‘(db; Ld}t‘?&f%«*)

Tt win



OALA g vt — tocad watrer werly ey L;&% >
W of P\Cui‘\”

—a\\  wocils ( (X Df@i; & ;&qu)
— l()i-fﬂd'h{xi«s)

MW deep & Lake | i*g.‘\”ﬁ“t:t’ >

e centn o w[ welerl x&w} L(T Ce kot <l a.k >
‘ s > L e
(ake (ep ~ St MW-EDC -1 2

(U\u& i,;;c‘n(,'iifﬂmgxmd Ck,uf\(&iv& sUy N \tbfu VU e ‘

Loky o

”DFP"V e ‘v%] plcw.r Lo on

Mg op e poends Ted


http:bc\.dZl\V1Jl\.nd




SCALE IN FEET

00

+ \ S -
MWEDC—1 2 —EDC-3 T
EDC—4
—EDC~-8
MW-EDC—8
MW-EDC~8
e IM-—in:—SA'
MW-E%-11 &
= o 8
0
A 0 oo ':F'
o
B
? s
(OR
JJQUQ.M... NEEENEANSEREENA b LLLPRipr ey
|_l|ll5|l]l[| 1" W{jl]ll&lll_rllﬂ lllﬂll T
a— J
Q000 — —
CQoo jT
Er_—_:t:n:r|
— ——
~EDC—13
B'
18,
—-EDC-18
MW
EDC-1
D’ MW—EDC-17
Cl

R

X e cls l""\C[‘l,/ii’(,f Canede (-:,)

bvy v
<

9 v o B

(

AT AV o

[

ELDO@RADO

Chemical Company

ENVIRONMENTAL t@

MANAGEMENT SERVICES,INC.

PROJECT NO: 2EC0100
CROSS SECTION FIGURE1.DWG

DRAFTED BY: KK/LM DATE: 02/18/02

APPROVED:
BY: DATE:

SITE PLAN/CROSS SECTION LOCATION MAP

2001 ANNUAL GROUND WATER REPORT

EL DORADO CHEMICAL COMPANY
EL DORADO, ARKANSAS




.............
e
e T M M M W OLTLONK,

Qij
©
—]
3
-

AD

mpany

MW-EDC—14
—
NTAL

=%
=
-
C

ELDOR

CROS SCIONC - C
2001 ANNUAL GROUND WATER REPORT

DORADO Ol
e (L DORADD,

ﬂ;\ueut-n SERVICES INC

TENVIRONMI

e

—

i g
| 2\8| 2
Q ENEE
I ——— oo & Hal &
SN Eoists HH
= - [ al @
M TOI.
z g~
WiE
2 |BZ¥
-1 W
mm E .
EHEL
38| % |&
E3|2]5 &
()]
=z
<
w
()]
5 2 Z
0 wn n
= o
e pO O
- 00
rmmm b0 O
= S
o £
5 23
~ O »n O
- VWV N =
— S e
_ // AN T
L ST
IS e )
_
=
=
(0)]
| .
(@)
T %z///////% N o
_ SO SSSSSSSS
=
S
N
_
o
= 5 -3 |
oz SRS VAR
) « ¥
O (&) (@] (@] O (@] O
mﬂ_. m @) o0 N~ (o) @)
\. J




NORTH

SOUTH
210 —
200 ——
N MW—EDC—4
190 | MW—EDC—3 7 MW—EDC—6
%
. Z MW—EDC—12
180 — / %
A ; W 994 / MW—EDC—16
499! A 900 / :
A 9o 0 // g
% “ i
170 —— / 215
| I %

160 —— ? :3;
) CLAY

W Silty CLAY

SILT ENVIRONMENTAL t\@

MANAGEMENT SERVICES,INC.

HEEE Silty SAND o 2100 €L @@[&\D@

SCALE W FEET Chemical Company

PROJECT NO: 2EC010D .
CROSS SECTION MW—3 TO MW—16 LMM.DWG CROSS SECTIOND-D
DRAFTED BY: KK/LM DATE: 02/18/02 2001 ANNUAL GROUND WATER REPORT 4

APPROVED: EL DORADO CHEMICAL COMPANY
L BY: O e peldl EL DORADO, ARKANSAS




EAST

B
EAST

WEST

210 ——

I
O
2 LR
n-ono-n —Ju
_.__._ T N~
—
= _
O
e B RN L e e A AL S L
[T AR R R R R R RN DEDLO0pONOpORORORDaO, 0 O 0pBR0R0 0 g
© _ ............... NpronoSolololonoR0N0R0R0R0,0,0,0,50000
| =
O =
[
Lo
_ N R
N O =
_
@)
[ opopopon0n0 oo
E a0 0,0 00 oSp
[
0 =
= w
O v —
Q  L0000000: ///// \ ERCEEREREH _
Lt 000000 Do// uuummm.mwm Q
_ - ¢
L] [EORSRUROnORo o RS SS ooy
= | B AN
W o g U U U U SSS S ST T
= A
\/\
" \V/\
|
(O [e8ofoEoloRopon)
O e
) . B
ek ¢ _
| :
O vromTT
D no_o,0-0
E ¥ o 0,0 _.
| _
2 S CEEECEE =
= A S T CECECED —
| =S - _
m ¢ 5 m oColoponon opo AM//AN 900
T D= O BN
= =
= =
@) @) o @] o @) ®) O o @) @)
S @ © I © o 0 ~ © 0 <

|

|

ba.,

€EL DORADO

Chemical Company
WEST-EAST CROSS SECTIONS
2001 ANNUAL GROUND WATER REPORT
‘EL DORADO CHEMICAL COMPANY
EL DORADO, ARKANSAS

ENVIRONMENTAL

MAMAGEMENT SERVICES,INC

&
DATE: 02/20/02
DATE:

W FeLk

A

FILE NAME: BOTH SHORT SECTIONS.OWG

PROVECT NO: 2EC0100
DRAFTED BY: KK/LM

APPROVED:

BY:

SAND

3 Silty SAND

o LDQ

ol

/2 Cloyey SAND

o
:boﬂ

M CLAY/SILT
SILT

Wy Silty CLAY

| CLAY

=




2001 ANNUAL GROUND WATER REPORT
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
TABLE OF CONTENTS

1.0 INTRODUCTION. . ciiiimsisissisnnsinssnsesssisssssissisionsssissessassssssssssssorsssssasssssssorassssonsasans 1
2.0 SITE GEOLOGY .iiiiemiinienininisisiissmisisissssssiiossistosssssstossessssssssssasssssssssas 1
3.0 GROUND WATER SAMPLING ...cininicniirnnersoressssssssssssassnsssssasssisassossasssssssssnssenasssssns 2
3.1 FIELD SAMPLING ....cocteoiiirinanicenrcnieeeresiesesstensesmeessesresssssesanssessesnsosessnessesesseesnsses 2
32  LABORATORY ANALYSIS ..ottt st staaesves et sae e asessans s nsennsnaas 3
4.0 RESULTS corinicrnnenntsnsnissseninisisnssmssssassssmsssssessessssassssssssssssssssssssossasssssssnssnsses .4
4.1 GROUND WATER FLOW L.ttt et see s sva e ase st seenes 4
42  GROUND WATER QUALITY oottt ettt st sva e smsensse e sn e 4

4.2.1 Field Parameters.......cocueiririiiieiriit ettt en ettt st ettt anens 4

422 ANalytical RESUILS ...ocveiiiriiiiitie ettt 4

TABLES

Ground Water Elevation Data........c.cccvioiiiiirnerin ittt s ses st n e se b e s b s e 1
Ground Water Indicator Parameter Data ...........cocoociviiiiniiieniiecere et nas 2
MW-EDC-1 Analytical SUMMATY ......ccveiieiiieiieie s cieneecer et e e etesrte s ess e a e ssn e sbe e essanee s 3
MW-EDC-2 Analytical SUMIMATY ...c.vivveiiiiieeicieriesrecnnsreressiesieess e sisesseessesssesessessssansessssssessesssses 4
MW-EDC-3 Analytical SUMMATY ....c.cooveiiriiriiieieeeieceeriicseesee s sresatsaeesaeese st stseaessesneessensesns 5
MW-EDC-4 Analytical SUMMATY .....ccooovviriiiirieeienie sttt sns s esse e sssssasaesesesesssssasessesnanes 6
MW-EDC-5 Analytical SUMMATY ..c.ccccotiiiiiiiiinii ittt s e seens 7
MW-EDC-6 Analytical SUMIMATY ......ccoviiiiceiiiieii e rt e rtnsre sttt et eo s esae e saaasnenns 8
MW-EDC-7 Analytical SUMIMATY ...oooviriiire ittt rressrrr et e e e esbeesneenanessassaens 9
MW-EDC-8 Analytical SUMIMATY .....ccoiieriiiiiiiririreis ettt seerieesnaesessseerenssbesstesnesasnsreesaassessneas 10
MW-EDC-9 Analytical SUMMATY ..c...ociriimeiiriiionicmresr e coeeanere et sere et eca s see seeenesaneeae s 11
MW-EDC-10 Analytical SUMMATY .....coovoriiiiiiieeiieieiieiiree e eete et e sraesseeesns b enene 12
MW-EDC-11 Analytical SUMMAry .......occoeeiiirii et 13
MW-EDC-12 Analytical SUMMATY .....cceiieriereeiiiieneeniesieeseesicrre e see et crtserenssesnesreesessreesnenne 14
MW-EDC-13 Analytical SUMMATY .....coooiiiiiieiiien ettt esrr s sne s esee s 15
MW-EDC-14 Analytical SUMMATY .....coveoiiiiieiriienie et seeeseeseessteseeniae st sseesseeeseesecssnansensesens 16
MW-EDC-15 Analytical SUMMATY .....ccocoiieiiiiciiin ettt eneen 17
MW-EDC-16 Analytical SUMMATY ......ccccooiiieiiiiioi s 18
MW-EDC-17 Analytical SUMMATY .......cccoeieiiiiiiiiiiinireniieeec st ar et reee e 19
MW-EDC-18 Analytical SUMMATY ......cccooiiiieriiriiie oot e sir e s ss s senenne 20



2001 ANNUAL GROUND WATER REPORT
EL DORADO CHEMICAL COMPANY
EL DORADO, ARKANSAS

TABLE OF CONTENTS

Continued

FIGURES
Site Plan/Cross Section Location MAP .......ccceecviiieierinieieciies ettt se e eeetessaessasasesneessasseesesenas
WESt-East CrOSS SECLIOMS .e.vviiurieiieeiieitieee sttt cete e see st saeaessee st et srea st asesesnseasbesebeeesasneenses
0SS SECHON € — €7 ittt ettt ettt et bbb et a b sa et eateasesesn e teneesesanens
Cross SECHiON D — D7 1ottt vttt et b et a et e b e e e bt et teeraesnenesessreesteaanees
Water Elevation Map May 2001 .....c.ccooi it et
Water Elevation Map October/November 2001 ....covvviiviiriiiiiicr et s nene e
Ammonia [Soconcentration Map.........ooceoiiiiiiiiii et
Nitrate Isoconcentration Map May/June/August 2001 .....coeivrininrenincnenrenenesesseesesieceons
Nitrate Isoconcentration Map October/November 2001.........cooiiiinicniiiie e

APPENDICES

Laboratory Analytical REPOTTS......coeiiiirieie ettt b e A

it



2001 ANNUAL GROUND WATER REPORT
EL DORADO CHEMICAL COMPANY
EL DORADO, ARKANSAS

1.0 INTRODUCTION

This report presents the results of ground water sampling activities conducted at the El Dorado
Chemical Company (EDC) facility during 2001. Field sampling techniques, ground water flow
and ground water quality are discussed. In addition, boring logs from Woodward-Clyde’s June
1996 Phase Il Ground water Investigation report were evaluated and cross sections constructed
to provide further understanding of the site’s shallow geology. A site map, which also shows the

cross section locations, is provided as Figure 1.

2.0 SITE GEOLOGY

The EDC facility is located west of the Mississippi Embayment in the Gulf Coastal Plain
Geostratigraphic Region. Sediments within the region are characterized as a thick sequence of
unconsolidated sediments, fluvial-deltaic in origin, and Tertiary in age. In some areas of Union

County, unconsolidated alluvial deposits, Quaternary in age, overlay the Tertiary sediments.

Within the Claiborne Group, two units crop out in Union County, the Cook Mountain Formation

and the Cockfield Formation. The Cook Mountain is overlain by the Cockfield Formation. The
. '{)(‘[’7“'}(

Cook Mountain is uniformly underlain by the Greensand Aquifer of the Sparta ‘garrd The Cook

Mountain is 50 to 200 feet thick and is composed of clay and silty clay containing minor - - |

amounts of localized very fine to silty sand. These clays serve as a confining unit between the
more permeable overlying Cockfield Formation and the underlying aquifer. The Cockfield
Formation, except where overlain by recent alluvium in stream bottomlands, crops out in all
portions of the county downslope from the outcrop area of the Cook Mountain. The Cockfield
Formation, locally referred to as the “lignite sand”, is generally characterized by fine sand,
interbedded silty clay and lignite becoming more massive and containing less silt and clay with

depth.



Eighteen borings were drilled within the shallow Cockfield Formation during the Phase II
investigation. Boring logs containing the detailed lithologic descriptions and geotechnical data
are presented in the Phase II Ground water Investigation. Four cross sections (Figures 2 through
4) have been constructed from the boring logs to illustrate the shallow geology beneath the

facility.

As shown on Figures 2 through 4, the shallow subsurface consists of interbedded sand, silty
sand, silt and clay. Patterns observed on the west-east cross sections (Figure 2) indicate a
clay/sand/clay/sand sequence with the more southern section (B-B’) showing more sand than to
the north. The north-south cross sections (Figures 3 and 4) also show alternating sand/silty sand
with clay/silty clay. These sections also indicate that there is more clay in the northern area of

the property and more sand to the south.

3.0 GROUND WATER SAMPLING

3.1  FIELD SAMPLING

Two ground water sampling events were conducted, one between May and August 2001 and the
second in October and November 2001. Ground water elevations used to construct the maps on
Figures 5 and 6 were obtained on May 16, 2001 and October 29 through November 1, 2001.
Depth to water measurements were collected from each well using an electronic water level
indicator. The device was decontaminated between each well to minimize cross-contamination.
Depth to water measurements were subtracted from their respective top-of-casing elevations to
calculate ground water elevations at each well. Ground water elevations for both sampling

events are summarized on Table 1.

The depth to water measurements were used to calculate the volume of water within each well
and determine the amount to be purged prior to sampling. Three well volumes were removed
from each well or until the well became dry using either a disposable bailer or a Redi-Flo electric
pump. When a pump was used, dedicated polyethylene tubing was used for each well to

minimize the potential for cross-contamination. Field indicator parameters (pH, conductivity



and temperature) were recorded after removal of each well volume. Field meters used to
measure field data were calibrated each day during sampling. Ground water indicator parameter
data (final readings only) are summarized on Table 2. Purge water was containerized for proper

disposal.

The Phase II wells, with the exception of MW-EDC-8 and MW-EDC-18 were sampled between
May 29, 2001 and August 8, 2001. All Phase Il wells were sampled in October/November 2001
with the exception of MW-EDC-12. Wells not sampled could not be located during the sampling
events. However, these wells have since been located and will be included in future sampling
events. Ground water samples were collected using new, clean, dedicated, disposable
polyethylene bailers. Ground water samples were placed into laboratory-provided containers
with the appropriate preservatives. The containers were packed in ice-chests and shipped to the

laboratory under chain-of-custody.
3.2 LABORATORY ANALYSIS

Ground water samples were analyzed by Arkansas Analytical, Inc. in Little Rock, Arkansas.
Arkansas Analytical is certified by the Arkansas Department of Environmental Quality. The

certificates are included with the analytical reports provided in Appendix A.

Ground water samples were analyzed for the following constituents:

PARAMETER ANALYTICAL METHOD
Ammonia-N 350.3
Nitrate-N 300.0
Sulfate 300.0
Total Dissolved Selids (TDS) 160.1
Lead 200.7
Chromium 200.7

Field quality assurance/quality control (QA/QC) samples consisted of one blind duplicate sample
collected during the October/November 2001 sampling event. Sample MW-EDC-19 was
submitted as a duplicate for MW-EDC-7.



4.0 RESULTS

41 GROUND WATER FLOW

Ground water elevations in the Phase II monitor wells in May 2001 ranged from 167.27 in MW-
EDC-14 located near Lake Kildeer to 202.86 in MW-EDC-1 which is located northwest of the
facility. Consistent with previous measurements, the ground water flow direction is from
northwest to southeast with the exception of localized areas where shallow perched ground water
likely exists. In the second part of 2001, ground water elevations ranged from 155.25 in MW-
EDC-17 (southeast corner of map) to 199.28 in MW-EDC-1. Elevations were lower, however,

the overall flow pattern was similar to the first half of 2001.

4.2 GROUND WATER QUALITY
4.2.1 Field Parameters

Indicator parameter data are summarized on Table 2. In the first part of 2001, pH values ranged
from 4.3 to 9.7, however the majority of the readings were in the range of 4.1 to 5.1. The 9.7
reading in MW-EDC-7 is not consistent with the 3.5 reading measured in October. The
October/November pH readings ranged from 4 to 5.5, with most readings consistent with the
previous measurement. Conductivities ranged from 46.8 to 7030 WS in the first half of 2001 and
from 15 to 8210 in the second half. Second half readings were generally similar to the previous

measurement.

4.2.2 Analytical Results

The analytical results are summarized in Tables 3 through 20 and the laboratory reports are

provided in Appendix A. A discussion of each constituent is provided below:



Ammonia

The results of the first sampling event show ammonia values ranging from below detection
(<0.5) to 184 mg/L in MW-EDC-7. Seven of 16 wells sampled had concentrations above the
detection limit. These results are in contrast to the second sampling event, where only MW-
EDC-8 had a detection of 0.94 mg/L.. Ammonia isoconcentration contours for both sampling
events are presented on Figure 7. As shown on Figure 7, the highest ammonia concentrations are
located north of the acid and nitrate process areas known as the Production Area. There were

also minor concentrations detected on the north and southeast sides of Lake Kildeer.

Nitrate

Results from the first sampling event show values ranging from below the detection limit of 0.5
mg/L to 336 mg/L in MW-EDC-7. Eleven of 16 wells had detections of nitrate. The second
sampling event results show concentrations ranging from below detection to 1030 in thirteen of
seventeen wells. Isoconcentration contours for each sampling event are illustrated on Figures 8
and 9. As shown on the figures, the highest nitrate concentrations are located north of the acid
and nitrate process areas known as the Production Area. Elevated nitrate levels were also present

on the north and south sides of Lake Kildeer during both sampling periods.

Sulfate

First sampling event results show concentrations ranging from 3.67 (MW-EDC-1) to 925 mg/L
(MW-EDC-4). Second sampling event results are similar to first event concentrations, with
sulfate ranging from 3.34 mg/L in MW-EDC-1 to 936 mg/L in MW-EDC-4).

Total Dissolved Solids

TDS concentrations ranged from 42 mg/L (MW-EDC-1) to 5100 mg/L (MW-EDC-4) during the
first event and from 43 mg/L (MW-EDC-1) to 5200 mg/L (MW-EDC-4).



Lead

Analytical results from the first sampling event show lead was not present above the detection
limit of 0.04 mg/L. A lead concentration of 0.06 mg/L. was detected in MW-EDC-4 during the

October/November sampling.

Chromium

First sampling event results show detections in two wells at concentrations of 0.032 mg/I. (MW-
EDC-2) and 0.025 (MW-EDC-10). Chromium concentrations of 0.04, 0.04 and 0.05 were
detected in MW-EDC-4, MW-EDC-10 and MW-EDC-18, respectively, during the

October/November sampling.



TABLE 1

GROUND WATER ELEVATION DATA
2001 ANNUAL GROUND WATER REPORT
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
Measurement Top of Depth to Water
Monitor Well Date Casing Water Elevation
Feet Mean Sea Level
MW-EDC-1 5/16/01 213.28 10.42 202.86|
MW-EDC-2 5/16/01 196.25 0.00 196.25
MW-EDC-3 5/16/01 192.11 8.92 183.19
MW-EDC-4 5/16/01 194.84 8.13 186.71
MW-EDC-5 5/16/01 182.69 4.50 178.19
MW-EDC-6 5/16/01 191.87 4.46 187.41
MW-EDC-7 5/16/01 195.88 6.80 189.08
MW-EDC-8 5/16/01 197.34 7.13 190.21
MW-EDC-9 5/16/01 198.39 8.71 189.68
IMW-EDC-10 5/16/01 205.75 10.67 195.08
MW-EDC-11 5/16/01 201.65 9.17 192.48
MW-EDC-12 5/16/01 184.97 6.17 178.8
MW-EDC-13 5/16/01 177.26 5.83 171.43
MW-EDC-14 5/16/01 178.48 11.21 167.27
MW-EDC-15 5/16/01 180.84 4.83 176.01
MW-EDC-16 5/16/01 180.14 5.42 174.72
MW-EDC-17 5/16/01 185.40 15.54 169.86
MW-EDC-18 NOT MEASURED
MW-EDC-1 10/29/01 213.28 14.00 199.28
MW-EDC-2 10/29/01 196.25 0.25 196.00
MW-EDC-3 11/1/01 192.11 10.90 181.21
MW-EDC-4 10/30/01 194.84 8.90 185.94
MW-EDC-5 10/29/01 182.69 4.4 178.29
MW-EDC-6 10/30/01 191.87 4.70 187.17
MW-EDC-7 10/29/01 195.88 7.64 188.24
MW-EDC-8 10/29/01 197.34 7.84 189.50
MW-EDC-9 10/29/01 198.39 11.13 187.26
MW-EDC-10 10/30/01 205.75 13.7 192.05
MW-EDC-11 10/29/01 201.65 10.8 190.85
MW-EDC-12 NOT MEASURED
MW-EDC-13 10/30/01 177.26 6.9 170.36
MW-EDC-14 10/30/01 178.48 13.05 165.43
MW-EDC-15 10/29/01 180.84 5.95 174.89
MW-EDC-16 10/29/01 180.14 6.3 173.84
IMW-EDC-17 10/29/01 185.40 30.15 155.25
IMW-EDC-18 10/30/01 155.46 5.7 149.76




TABLE 2

GROUND WATER INDICATOR PARAMETER DATA

2001 ANNUAL GROUND WATER REPORT
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
SAMPLING CONDUCTIVITY | TEMPERATURE

MONITOR WELL | >7 17 pH ) )
MW-EDC-1 5/29/01 5.1 46.8 60
MW-EDC-2 5/29/01 5.4 371 61
MW-EDC-3 5/29/01 6.2 204 63
MW-EDC-4 8/8/01 4.1 7030 70
IMW-EDC-5 8/8/01 4.6 1080 72
MW-EDC-6 8/8/01 43 2840 66
MW-EDC-7 8/8/01 9.7 3100 75
MW-EDC-8 NOT SAMPLED
MW-EDC-9 6/27/01 5.4 1970 65
MW-EDC-10 6/27/01 44 1350 68
MW-EDC-11 8/8/01 43 1120 74
MW-EDC-12 6/27/01 5.9 696 68
MW-EDC-13 6/5/01 5.6 1665 61
MW-EDC-14 8/8/01 43 1110 69
MW-EDC-15 8/8/01 43 140 74
MW-EDC-16 6/5/01 43 1210 63
MW-EDC-17 6/5/01 44 721 65
MW-EDC-18 NOT SAMPLED
MW-EDC-1 11/1/01 4.8 15 69
MW-EDC-2 11/1/01 53 360 68
MW-EDC-3 11/1/01 54 230 70
MW-EDC-4 10/30/01 43 7450 69
MW-EDC-5 10/29/01 4.7 1110 69
MW-EDC-6 10/30/01 43 3370 69
MW-EDC-7 10/29/01 3.5 2350 72
MW-EDC-8 10/29/01 3.9 8210 7
MW-EDC-9 10/29/01 5.5 2140 70
MW-EDC-10 10/30/01 3.9 1640 70
MW-EDC-11 10/29/01 4.0 940 71
MW-EDC-12 NOT SAMPLED
MW-EDC-13 10/30/01 5.3 1556 69
MW-EDC-14 10/30/01 45 903 70
MW-EDC-15 10/29/01 43 162 70
MW-EDC-16 10/29/01 3.9 701 71
MW-EDC-17 10/29/01 4.1 990 66
MW-EDC-18 10/30/01 5.4 500 64




TABLE 3

MW-EDC-1 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
MW-EDC-1 /
. . ‘ . Dissolved Dissolved
Sample pH Ammonia-N | Nitrate-N Sulfate TDS Lead Chromium Lead Chromium
Date s.u. mg/L
3/14/96 9.7 -- 1.7 4.1 -- 0.0037 < 0.005 < 0.002 <0.005
5/29/01 5.1 <0.5 1.83 3.67 42 <0.04 <0.02 - -
11/1/61 4.8 < 0.5 2.74 3.34 43 < 0.04 < 0.02 - -
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- Parameter not analyzed



TABLE 4
MW-EDC-2 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
MW-EDC-2 e
Sample pH Ammonia-N | Nitrate-N Sulfate TDS Lead Chromium Dissolved DISSOIYed
Lead Chromium
Date ,
s.u. mg/L
3/14/96 9.7 -~ <02 17 -~ 0.018 0.0342 <0.002 < 0.005
5/29/01 5.4 < 0.5 <0.5 19.6 340 < 0.04 0.032 - -
11/1/01 5.3 <0.5 <0.5 22.9 300 <0.04 <0.02 -- -

113 LA

- Parameter not analyzed




TABLE S
MW-EDC-3 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
MW-EDC-3 4
Sample pH Ammonia-N | Nitrate-N Sulfate TDS Lead Chromium Dissolved DlSSOl"/ed
Lead Chromium
Date
s.u. mg/L

3/14/96 8 -- <0.2 10 - 0.0027 <0.005 <(.002 < 0.005
5/29/01 6.2 <0.5 <0.5 10.6 180 <0.04 <0.02 -- -
11/1/01 5.4 <0.5 <0.5 22.5 240 <0.04 <0.02 -- -

"--" - Parameter not analyzed




TABLE 6
MW-EDC-4 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
MW-EDC-4 v v v/
Sample pH Ammonia-N | Nitrate-N Sulfate TDS Lead Chromium Dissolved DISSOIYed
Lead Chromium
Date
S.u. mg/L
3/14/96 8.1 -- 1.3 728 - 0.0025 < 0.005 < 0.002 < (.005
8/8/01 4.1 0.66 <0.5 925 5100 < 0.04 <0.02 -- --
10/30/01 4.3 <0.5 <0.5 936 5200 0.06 0.04 - -

1 "

- Parameter not analyzed




TABLE 7
MW-EDC-5 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
MW-EDC-5 v/ / v
Sample | pH | Ammonia-N| Nitrate-N | Sulfate TDS Lead | Chromium | Dissolved | Dissolved
Lead Chromium
Date
S.u. mg/L
3/13/96 | 5.8 _ 14 441 — <0.002 <0.005 <0.002 <0.005
8/8/01 4.6 <05 3.54 657 1000 <0.04 <0.02 ~ -
10/30/01 | 47 <05 327 526 980 <0.04 <0.02 = ~

" 1

~ Parameter not analyzed




TABLE 8
MW-EDC-6 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
MW-EDC-6 / ‘ v
Sample pH Ammonia-N Nitrate-N Sulfate TDS Lead Chromium Dissolved D‘SSOIYed
Lead Chromium
Date
s.u. mg/L
3/13/96 7.7 - S1.1 24 -- 0.0026 < 0.005 < 0.002 < (0.005
8/8/01 43 0.5 298 18.3 2100 < (.04 <0.02 - -
10/30/01 43 <0.5 326 15.7 2700 < (.04 < 0.02 - -

i 17

- Parameter not analyzed




TABLE 9
MW-EDC-7 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
MW-EDC'7 7 v v o
Sample pH Ammonia-N | Nitrate-N Sulfate TDS Lead Chromium Dissolved DISSOI‘,’ed
Lead Chromium
Date
S.u. mg/L
3/13/96 8.1 - 282 380 - 0.0221 0.0078 0.0185 < 0.005
8/8/01 9.7 184 336 316 1300 < 0.04 <0.02 - -
10/30/01 3.5 <0.5 189 322 1056 <0.04 <0.02 - -
10/30/01 <0.5 186 325 1100 <0.04 < 0.02 - --

n 1"

- Parameter not analyzed




TABLE 10
MW-EDC-8 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY
EL DORADO, ARKANSAS

MW-EDC-8 v v -
Sample pH Ammonia-N | Nitrate-N Sulfate TDS Lead Chromium Dissolved DISSOIYed
Lead Chromium
Date
s.u. mg/L
3/13/96 7.9 - 1010 68.3 -- 0.0234 < 0.005 0.0238 <0.005
10/30/01 3.9 0.94 1030 81.1 5000 <0.04 <0.02 - -

non

- Parameter not analyzed




TABLE 11
MW-EDC-9 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
MW-EDC-9 v v .

Sample pH Ammonia-N | Nitrate-N Sulfate TDS Lead Chromium Dissolved DISSOIV_ed

Lead Chromium
Date
s.u. mg/L

3/14/96 9 - 37.3 621 - 0.004 <0.005 < 0.002 <0.005

6/27/01 5.4 <0.5 28.8 520 1600 < 0.04 <0.02 - -

10/30/01 5.5 < (.5 26.7 514 2600 < (.04 <0.02 — -

1t "

- Parameter not analyzed




EL DORADO, ARKANSAS

TABLE 12
MW-EDC-10 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

MW-EDC-10 v v v

Sample | pH | Ammonia-N | NitrateN | Sulfate TDS Lead | Chromium | Pissolved | Dissolved

Lead Chromium
Date
s.u. mg/L

3/13/96 | 7.7 — 257 89 _ 0.0052 <0.005 0.0039 <0.005

6/27/01 4.4 <0.5 156 100 1300 <0.04 0.025 _ ~

10/30/01 | 3.9 <0.5 153 134 1400 <0.04 0.04 ~ —

it i

- Parameter not analyzed




TABLE 13

MW-EDC-11 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
MW-EDC-11 . v v
Sample pH Ammonia-N| Nitrate-N Sulfate TDS Lead Chromium Dissolved Dlssm‘jed
Lead Chromium
Date
s.u. mg/L
3/13/96 11.1 - 22.1 578 - <0.002 < 0.005 < 0.002 < (.005
8/8/01 4.3 4.21 7.99 611 1100 <0.04 <0.02 - —
10/30/01 4 <0.5 21.9 334 610 <0.04 <0.02 - -

it 1

- Parameter not analyzed




TABLE 14
MW-EDC-12 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
MW-EDC-12 .

Sample pH Ammonia-N | Nitrate-N Sulfate TDS Lead Chromium Dissolved Dnssolv:ed

Lead Chromium
Date
s.u. mg/L
3/13/96 6.1 - < 0.2 9.6 -~ < 0,002 < (.005 < 0.002 < 0.005
6/27/01 5.9 2.2 <0.5 13 330 < (.04 < (.02 - -

" 13

- Parameter not analyzed




TABLE 15

MW-EDC-13 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY
EL DORADO, ARKANSAS

MW-EDC-13 y Y .
Sample pH Ammonia-N | Nitrate-N Sulfate TDS Lead Chromium Dissolved DISSOIYEd
Lead Chromium
Date
s.u. mg/L
3/13/96 5.6 - 0.2 809 - < 0.002 < 0.005 <0.002 < 0.005
6/5/01 5.6 <0.5 <0.5 538 1400 < (.04 <0.02 - -
10/30/01 5.3 <0.5 <0.5 606 1300 <0.04 <0.02 - -

i 1

- Parameter not analyzed




TABLE 16
MW-EDC-14 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
MW-EDC-14 Y - %
Sample pH Ammonia-N | Nitrate-N Sulfate TDS Lead Chromium Dissolved Dlssol\:’ed
Lead Chromium
Date
S.u. mg/L
3/13/96 4.6 -~ 11.9 139 -~ < 0.002 < 0.005 < 0.002 < 0.005
8/8/01 4.3 < 0.5 75 175 1000 <0.04 <0.02 -- -
10/30/01 4.5 <0.5 25.2 211 790 < (.04 <0.02 -- -

1 "

- Parameter not analyzed




TABLE 17
MW-EDC-15 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
MW-EDC-15 v -

Sample pH Ammonia-N | Nitrate-N Sulfate TDS Lead Chromium Dissolved Dlssol\:ed

Dat Lead Chromium
¢ S. 1. mg/L

3/13/96 6.4 -- 34.5 4.4 -- <0.002 <0.005 < (.002 < 0.005
8/8/01 4.3 <0.5 19.1 7.8 140 <0.04 <0.02 — -

10/30/01 4.3 <0.5 12.6 10.2 110 <0.04 <0.02 - -

1" 1

- Parameter not analyzed




EL DORADO, ARKANSAS

TABLE 18
MW-EDC-16 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

MW-EDC-16 v - -
Sample pH Ammonia-N | Nitrate-N Sulfate TDS Lead Chromium Dissolved Dlssol\"ed
Lead Chromium
Date
s.u. mg/L

3/13/96 5.7 - 137 4.6 -- 0.0036 <0.005 0.0034 <0.005
6/5/01 4.3 4.61 134 5.09 1100 <0.04 <0.02 -- -

10/30/01 3.9 <0.5 58.4 6.44 330 <0.04 <0.02 - -

- Parameter not analyzed




J

EL DORADO, ARKANSAS

TABLE 19
MW-EDC-17 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

MW-EDC-17 v v
Sample | pH | Ammonia-N | Nitrate-N | Sulfate TDS Lead Chromium | Dissolved | Dissolved
Lead Chromium
Date
s.u. mg/L

3/13/96 | 4.9 ~ 45 145 — <0.002 <0.005 <0.002 <0.005
6/5/01 44 1.16 542 87.7 600 <0.04 <0.02 = =

10/30/01 | 4.1 <0.5 106 1.5 760 <0.04 <0.02 = ~

- Parameter not analyzed




TABLE 20
MW-EDC-18 ANALYTICAL SUMMARY
EL DORADO CHEMICAL COMPANY

EL DORADO, ARKANSAS
MW-EDC-18 -
Sample pH Ammonia-N Nitrate-N Sulfate TDS Lead Chromium Dissolved DlSSOIYed
Lead Chromium
Date
s.u. mg/L

3/14/96 6.6 - 04 33 - 0.017 0.0194 < 0.002 < 0.005
10/30/01 54 < (.5 <0.5 3.74 300 <0.04 (.05 - --

n "

- Parameter not analyzed
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6/12/01.

. El Dorado Chemlcal Ine.
4500 Northwest Avenue .

- El Dorado, AR 71731 ’

‘ Attn Wes: Morgan ‘

, Descnptlon Three water samples recelved 5{31 /01 _' |

" ANALYTICAL RESULTS

Arkansc:s Ahc_:lyﬁcc

e T

11701 130 Bldg 1 Ste. 115 e hﬂleRock AR 72209
501 455 3233 * Fax 501 4556118 . -

" Lab Number: K105643  K105644  K105645 S
Sample ID: "MW-01 . MW:02 - MW-03"  Date/Time

" Date/Time Collected:

i NA means not anaiyzed

| 5/20/01,1415 "

5/20/01,1515

5/29/01,1600

- Analyzed

' Ammonia=N~ mgiL '«05 .- <05° <05 6/7/01,1500
V TDS mgh- . 42 340 - 180 . 5/13/01,0800
Nitrate-N - mg/L ©.1.83 - <05 <05 5/31/01,1155 .
‘Sulfate. - mg/l. - 367. . 196 .10.6 - 5/31/01,1155
Lead mgit <004 - <004 <0.04 . 6/4/01,0900
Chromlum.j . mg/L <002 0.032 . <0.02 . 6/4/01,0900
. QUALITY CONTROL RESULTS o - -
o C , ~ Percent ©~  Percemt - . - .. -
Percent. ‘Recovery Recovery .  Method
mg/ll .  Varance - Matrix ~ Control -+ of .
Blank - Duplicates . Spike Spike - - AnalySIS o
Ammonia-N = - <.0.5 16 944 . 975 U 3503
. . TDS = .-<1.0 .0.00 . NA 95.8 . - 160.1
~ Nitrate-N <0.5 "0.200 822 . 100 300.0
- Sulfate <10 - 0.601 1 82.3 998 - '300.0°
 Lead. <004 - . -158. - 856 912 2007
-Chromium < 0.02 141 - 904 . 996 2007

" . -SM means-Standard-Method, 18th edition.

~ Methods are from EPA 600/4-79-020, Revised Mérch 1983 ‘ .
mstrument ‘calibration and quahty control samp!es performed at or above frequency L
' ,specuf ed in anaiytlcal me’thod ' ,. ,

. Q@uubo,ow

Bodney Williams

A Tl

’ / Jcel Ledbetter’

r‘aaq /@maz‘a @

. .‘Métai's‘ énétyz,ed‘by: '

Arhm;onia N énalyzéd by:

o Ani‘.ohs]analyz'ed' by: L

- TDS analyzed by: ~ A

Pagé1of:( }



.. NTH MAT

2t De tion Ti nd Tir L  eserw Todes ]
El Dorado Chemical Company (CIRCLE ONE) 1. Cool, 4 degrees Centigrade M, Thiosulfate for dechlorination
4500 Northwest Avenue Reporting Information 24 honr 2. Sulfuric Acid, plf <2 5. Hydrochloric Acid for VOA
El Dorado, AR. 71730 Telephone: B70-863-1484 48 hour B 3, Nitric Acid, plf <2 6. Sodium Hydroxide, pH >]2
lFax: 870-863-1499 :e TEST PARAMETERS
Attn: Wes Morgan jiBili to/P.O. f Code: __-pd ‘}’ 20 ] ¢ i) ;
> )
/ [ e | o
| Samplers:(Signature/s) Samplers.(Printed) w = ﬁ Arkansas
~. ~
Field Sample Collection # of Sample SAMPLE \i a "*é\, Analytical
Number Datels Timels Grab §Comp j|Containers Mateix IDENTIFICATION/ DESCRIPTION o ‘:‘ "\) Lab #
57 ) —- / )
f/z,f?foz 2! /pr- {X 7 | mu =0/ b K\08ey 3
[ ’ . z
il oy : n - ; .
elefor | 377X o hw-9z « ~ KI05eUY
S { '
o obJ 3 | .
714100 | U‘\ /{w A 13 law muw-03 <0 N Kilosb4s
1 Relinguished by.(Signature) Date/Time { Recei {Signalure, For completion by laboratory REMARKS
/{4/ Condition of samples: es no
U k A, Containers Correcl:? l o i { \
2. Relinguished by:(Sianature) Date/Time Received by taborafory (Signature] ~ |B. Preservation Correct:? V! i
- ol )
g~ 3 W .
Oq \,‘ \ AW C. Seals Intact:? g A B
{

ARKANSAS ANALYTICAL, INC. ** 11701 1-30, Bldg 1, Suite 115**Little Rock, Arkansas 72209*'phone(501)455-3233**Fax(501)455-6118




- 813001 o
o ~ Arkcnsos Ano yflco )
, - o " Clne..
' El Dorado Chemical Inc. .
" 4500 Northwest Avenue ' .
. ElDorado, AR 71731
o Attn Wes Morgan

| 501.455.3233  Fox 501.455.6118: . -

‘ ‘Descrlptlon Three water samples recelved 6}6101 .,

' ANALYTICAL RESULTS

" LabNumber: . ' K106062 .  K106063 K106064 . .
SampleID: . - - MW-3-. ° MW-16°  MW-17 . Date/Time
Datemme Collected: = - -6I5/01,0945 . /501,015 = §/5/01,1114°  Analyzed.

Amimonia-N ~ mg/. - <05 . . 461 . . 116. - 6/7/01,1500
. TDS"" mgl 1400 - - . 1100 . . 600 6/11/01,1600
Nitrate-N. ~ 'mg/L = . <05. 134 .. - 542 6/8/01,1253
_Suffate  mg/L - . 538. . 509 ° .. “871 - 6/6/01,1253
~ Lead - mg/L <004 - <004 <0.04 -~ 6/7/01,0800 .
Chromium  mg/. = <002 <002 ~°~ <002 .. 6/7/01,0800 -

. QUALITY CONTROL RESULTS o
- oo I P Percent . Percent © .
Percent - - Recovery  'Recovery - Method

‘mg/l. . Variance . . Matrix, ’ Control. . of .
- Blank - ~ Duplicates - Spike . Spike * Analysis o
AmmoniaN <05 © - 16 944 975 3503

TS <10 262 . - NA . 996 - 160.1
“Nitrate-N =~ <05 0111 .. = 878 898 . . 3000

Suifate . <1.0 . - 0456 . 882  BT:7 .. 3000
- lead <004 - 183 - 828 105 . 2007
Chr'omium . <002 .. 0064 .. 967 . 910 2007

NA means not analyzed ) : .
SM means Standard Method, 18th edutuon I
Methods -are from EPA 600/4-79-020, Revised March 1983 :
Instrument calibration and quality control samples performed at or above frequency,
‘ specnﬂed in ana ytnca method '

© . Metals analyzedby: "~ éo&wk&h‘ ‘,
LA .. .. . [Podney Wiliams -
~ Ammonia - N analyzed by: "1 M@M-/ - .
T / Joe!Ledbetter :
~Anions analyzed by __ S / racd 671..1.0 “@)

Tra Bounds '

" “TDS énalyzed by: SR zol.
o - “Stbart Berrypll

Page 1.0f 1

). 11701 130 Bldg. 1, Ste. 115 »  Litle Rock, AR 72209 .


http:501'.455.61
http:CONTR.OL

|{CHAIN OF CUSTODY RECORD ‘

CLIENT INFORMATION Project Description Turmaround Time
- El Dorade Chamical (CIRCLE ONE)
Reporting information 24 hour
Telephone: 48 hour . adinm H3
AX: TEST PARAMETERS
Bill to/P.O. ] T
Z ' e< /o ol .
ol Sinaturely) somplirsiPrinted) . “l o |
> 7 LR Z:,; "; g iy . Arkansas
Fleld Sample Collection #of Sample SAMPLE i— ) aﬂ_ Analytical
: , 2
Number Datels | Timels Grab | Camp matlx  JDENTIFICATION/ DESCRIPTION Lab #
/ y
/ ‘E/ . . 0 . ,l ‘

REMARKS
Condition of samples: yes ne
e L
A. Contalners Comect:? e
; B. Preservation Corect:? w1

2.Relinquished by.(Slgnaturel ~ |Rale/Time

| bl . o |

0GSY L~




©7si01 _————
o - -Afkdnsas Analytical ™y

! , mm 30 Bldg 1, 5%, 115 » Lithe Rock AR 72209 '
nc. ‘

T P 50145532334“5014556”8*
_El'Dorado Chemical Inc. - -

‘" 4500 Northwest Avenue -

. El Doradg, AR 71731

- A.A'ttn" Wes Morgari .

Descrlptlon Three water samples received 6!28101

D ANALYTICAL RESULTS

Lab Number o

' NA means not analyzed

SM means Standard Method, ‘iéth edlt!on

. Methods are from EPA 600/4-79-020, Revised Mérch 1983

K106537

'K106538

. K106539

. DatefTime

- ~ Sample ID: S MWA12T 0 MWA10 . MW-S _
Datemme Collected: 6/27/01,0940  6/27/01,1050 - 6/27/01,1120°  Analyzed
Ammonia-N  mg/L . 2.2 <05 <05 " 6/28/01,0830
<+ TDS ~ "mglL 330 1300 1600 - -7/2/01,1500.
Nitrate-N*~ mg/L. <05 156 28.8 . 6/28/01,1000. - =
- SuMfate- " -mg/ll'. . 13.0° 1000 . ‘520 - 6/28/01,1000 -
"~ Lead . mg/k .. <004 . <004  <0.04 . 6/27/01,4130 .
Chrcmlum . -mglL <0.02. 0.0025 - - <002 . 6/27/01 1130
. QUALITY CONTROL RESULTS . : o
Lo . . Percent Percent.
“ . Percent: .' .Recovery  Recovery- Method
~mg/ll - - Vafiance - Matrix . - Control - . of -
- Blank " ‘Duplucates» g Splke ~ Spike Analys:s
Ammonia-N <05 4.32 » 91 8 924 350.3 -
.- . TDS <10’ 0.282 . NA - 854 160.1 - -
_Nitrate-N- = <0.5 - 0.505 994 ...99.0 - - 3000
Sulfate .~ <1.0 - - 1.02 - 966 - 980 © . 3000 .
_ Lead = <0.04 0.983 ©.90.2 . B89.3 . 2007 -
»-Chromiurri £ .<0.02 119 982 985 2007

Instrument calibration and qua!uty control samples performed at or above frequency

specified in analyt;cal method
Metals analyzed by:

~ Ammonia - N,arn‘alyzvedvby

e Anions analyz_ed by:

. TDS afxalyzed‘ by: -

Réa’nethlhams

QJW

Joel Ledbetter )

Stuart Berry il

" Page'tof1.



CHAIN OF CUSTODY RECORD

[CLIENT INFORMATION Project Description Tumarourd Time
B4 Dorade Chemical . (CIRCLE ONE)
Q"I’ O. LBy 7=/ Reporting Information " 2dhowr
t/lor~do AL /331 tetephone: B0 86 7-/4/8¥
' AX: 0 Stz

A -
M fu}{’; l,«//‘ D y;// 2
y V [ -
. o(Pri A V)‘ U Arkansas
T [ / 2 - - )
Fleld Sample Collection n #of Sample SAMPLE ﬁ gm 2 Analytical
Number Datels Timels Grab | Comp |lcontainers || _ mewtx |JDENTIFICATION/ DESCRIPTION Lab #
JOIL -] ) C Eld6S>)

Condition of samples:

A, Contalners Correct:?

Data/Time
| Yassey
‘ | 690e

2.Recaived by laboratory (Signature} 8. Preservation Corect:?

C. Seals Infact:?

yes

REMARKS

no

TEAAAOAS ekt AEA AV AEL BIRIINE L ENLIARE RITR



- 8/20/01 , S o
S 1170] l3081dg A, Sle 115« hﬂle Rock AR 72209
501. 455 3233 » Fax 501455, 6118

El Dofado ChemicalInc. -~ =~
4500 Northwest Avenue . . - -
Eil Dorado, AR 71731 .

Attn, Wes Morgan )

) 'Descrtptlon Seven water samples recewed 8/1 0I01

' ANALYTICAL RESULTS

. Lab Number: -
. Sample iD:
;DateIT lme Collected -

K108212
EDC6 -
 8/8/01,1235

K108213 ‘

. EDC-7

.318101 1325

Ki08214
. EDC4 .
8/8/01,1400

Date/Time

~ _Analyzed

© Ammonia-N - . ‘mg/L - 050 - 184 066 - 8/14/01,1630 °
. TDS®  mgll - 121000 - - 1300 - 5100 '8/15/01,0800. -
‘Nitrate-N' = mg/L - 298 . . . 336 <05 -8/10/01,0900 - -
_Suffate - .mglL - ‘183 - 316 - . 925 - 8/10/01,0900 -
~ lead - mglL . - <0.04 "‘-;'5-0.04 <0.04  8/10/01,1700 -
vChromium‘-' mg/L - .<002 <002 - <002 '8/10/01,1700 -
" Lab Number,-l S ‘K10821;5 K108216 - 'K108217‘

. Sample ID:

‘ DatelT lme Collected: -

EDC11
s ‘8/8)'0:1 ,1:420

EDC-15

8/8/01,1515.

EDC-14

" 8/8/01,1605 -

" Date/Time .
. ‘Analyzed -

Ammonia-N ~ mgl . . 4.21 . <050 <0.50 - 8/14/01,1630
TDS . . mg/L:" 1100 - 140 - . . 1000 -8/19/01,0800 .
© Nitrate-N' ~mgl = 7.99. 19.1. '75.0 - -8/10/01,0900
Sulfate - mgL - . . 611 . 780 . 175 . '8/10/01,0900"
-~ lead “mg/L. - <004 . <004 - <004  810/011700 . . .
_Chromium . mg/l ~ "~ <002 ' <0:02 <0.02° . 8/10/01,4700 - -

Lab Number o

— K108218 .

. Sample ID:  EDC-5 . Date/Time
. Date Collected: 8/8101 * Analyzed

Ammonia-N ~ - mg/L . <050 - 8/14/01,1630".
- TDS.  mglL = 1000 - 8/19/01,0800 -
Nitrate-N - . -mg/lL ° = 3.54 . " 8/10/01,0900

. ‘Suffate - mglL . 657 © 8/10/01,0900
' .Lead. —mgl - <004 8/10/01,4700 .

" “Chromium .~ mg/L - . <0.02 8/10/61,1700 . -

Page of2



g2o01

- EL Dorado Chemrcal lnc." SR
. . 4500 Northwest Avenue ’

- ElDorado, AR 71731

. Attn: Wes Morgan . .

"4'Dé‘s.¢riptibh; Seven Wate‘r"samples"recéivégl.SI;IOI_Ofl;’ S

. QUALITY CONTROL RESULTS . " . ) ) -
T AN . Percent' .~ Percent’ R
. Percent - Recovery  Recovery: .  Method"
‘mg/L -~ Variance ‘Matrix. - Control - Cooof e
Blank . - -Duplicates . Spjke co V~>ASpiKé I AAnélysis':

Ammonié~N <05 .- 182 . - 911 ~ 939 . '-.3503
TDS - <10 438 CoNAC O TE73 0 L 1801
NltrateN <05 . 247 011 . 1012 - 3000 ¢
Suffate © <10 .39 . .982 . 1005 3000
. lead "~ <004 - 461 - . 898 - . 881 - 2007 .
Chromium -~ <002° -~ 360 - . 834 .~ 879 - . ..2007 .

'NA means not analyzed A : o

Methods are from EPA 600f4-?9—020 Revnsed March 1983 ) o

Instrument catibration and qualrty control samples performed at or above frequency
' ,specxf‘ ed in analyncal method . :

* ‘Metals aha!yZed by:: ‘ #\Z}Aﬁ\a (AJ;Q.Q‘M
R " Rédney Williams

oo Ammonia'-Nahélyz'ed’by; L g/ m

Joel Ledbetter

Anions analyzed by: B J1 adass ¥ WC/QO

: Trééy Bounds
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CHAIN OF CUSTODY RECORD

Cuﬁi INFORMATION Project Description Tumaround Time
El Porades Chemicmld (CIRCLE ONE)
El Vava d{) , ﬁiﬂk i A Reporting information " 24 hour
/ [Telephone: 48 hour
AX:
Bill to/P.0.
Gl .
loamaorstsionsyey sanptrsieg o | Vel O X0 Arkansas
Fleld Sample Collection N Sample SAMPLE ﬁ & Ee % Analytical
2
Number Datels Timels Grab | Comp | Cortainers Matrix DENTIFICATION/ DESCRIPTION Lab #
‘ —_Wpttn, = u e _lyioz2ie
A KIOK2!R
kto821Y4
KIog 215
(<1026

;:%V 2 Eg Z ; : EEHUL L DY 130 : o REMARKS
/‘ ' ;{]y / j l/ﬂ Condition of samples: yes no o

A. Gontainers Correct:? - Hdemp 1°C

B. Preservation Comect:? L“‘;

. e -~ e
\’{ ” \g(ﬁid“\ g-Iv ) C}\,‘{_.\x’.‘a\‘) . o
“ AL e53 oge™ %,LQQLU o C. Seals intact:? ‘ —

Cmrerim s ahisevemiaSt BRI 5 24TAL L AN Plde A Coita A4FW] itttn Dank Arkancage 77709%*thonef501)455-3233* Fax(501)455-6118




CHAIN OF CUSTODY RECORD

CLIENT INFORMATION Project Description Turnaround Time
El Parade, Chemicepl (CIRCLE ONE)
= Z%{/ Ac//_'f’, . /ﬁt” [ f Reporting Information 24 hour
7/ Telephone: 48 hour L
FAX: routine
Bil 0/P.0. 7 2 Ty
- Z 1] K
S .
(eamalersiSignature/s) Samplers.(Prinied) o~ v A Arkansas
Fleld Sample Collection I - SAMPLE ar o, E?.- Q A Analytical
A 7 =1 2 e
Number Timels Grab YComp i[Containers || marix  UDENTIFICATION/ DESCRIPTION / Lab #
b M= \/ KIDR 213

991

i

Condition of samples:

A, Containers Comect:?

Date/Time
Q- 10O

%01

B. FPreservation Correct:?

C. Seals Intact:?

REMARKS

yes no
el l 1 ehrp 1°c
[~

=

TS stteessweesl wvim Lk JAWAL S AR Nida d Codéa $4EVE 16400 Dinl Arbancae 72209 nhnnef5011455-3233* Fax(5011455-6118




1114101 :
11701I308Idg 1Sk, 115 o Lt Rock, AR 72209

B Dorado Chemlcal Inc.3

" 4500 Northwest Avenue .
- El Dorado, AR 71731 .

AR R_andall Whltmore o

Descr‘lvptio"n: élxteeh' water_samp|§§~ré6eived 10/31/01 *

50] 455 3233 Fax 501 455 6118

'ANALYTICAL RESULTS - .

“Lab Number: - K111002 . K111005  K111004 K111005
.- SampleD: . MW-14 - MW-19- - MW-13 - MW-9 - Datemme
Datemme Collected: . 10/30101,1143. 10/30/01, 1503 10/30/04,1253 10/30/01,1626 Analyzed

Unlts:'; ‘

' Ammonia-N .

Nitrate-N -~ 252 - '~ 186 . <05 ©.28.7 - 11/1/01,0830
Sulfate - - 211 . 328 606 ° /514 . 11/1/01,0830 = -

~TDS 790 1100 1300 2600 - 11/2/01,1000 -

Lead ' <0.04° <004 - . <004 . <0.04 - . 11/7/01,0800 -
 Chromium'. - <002 -~ <002 =~ <002. <0.02 - - 11/7/01,0800

‘Lab Number: ~ K111006 . K111007 =~ K111008°  K111009 .

. ' Sample ID: . . MW~ MW-8 . MWA0 - MW-18 Datemme
‘Date/Time Collected: 1ola,ofo'1j,1szs - 10/30/01,4512 10/30/01,1603 = 10/30/01,1820 - Analyzed

mg/L.

<05 .

‘ mglL

. <05

- mgfL

40_5

mg/l. -

<05

11/1/01,0900

Umts mg/L. comgll . mglt - " mg/L
Ammonia-N <05 - 084 <05 <05~ 11/1/01,0900
" Nitrate-N  <05. 1030 - 153 <05 ' 11/1/01,0830"
_ Sulfate . 936" 811 - 134 - 1374 . 11/1/01,0830
CTDS - 5200 5000 - - 1400 . 300 .- 11/2/01,1000
, lead . 0.06. <004 ~  <0.04 . <0.04 ©. 11/7/01,0800
~Chromium . 0.04. <0025 004 . 0.05. . 11/7/01,0800
Lab Number: K111010. ~  K111011  'K111012° K111013 " R
o " 'Sample.ID:  MW-11 MW-17 ~MW-5 - TripBlank  Date/Time = .
,Datemme Collected: 10/30/01,1555 - 10/30/01,1230. 10/30/01,1430 - NA .~ Analyzed .
~Units: - mgl . .  mgl .. mgl . - mglL RN
Ammonia-N = <05 <05 <05 | <05 14/1/01,0900 - -
. Nitrate-N . ~ 219 . 106 327 . <05 11/1/01,0830"
-Sulfate . 334 15 . 526 <10 11/1/01,0830°
- TDS . 610 760, " 980 © <10 -11/2/01,1000
Lead . <004 = <004 . <004 - <0.04 . 11/7/01,0800
" Chromium- -~ <0.02" ~ <002 - <002 . 20.02 - 11/7/01,0800

" Page 10of2’



11114001

Ei Dorado Chemical Inc. :
4500 Northwest Avenue =~

* El Dorado, AR - 71731

Attn Randa[l Whitmore ‘

. Descriptlon Sixteen water samples received 10/31/01

ANALYTICAL RESLILTS

- Lab Number: -

) - Sample ID:  MW-16
) DateIT ime Collected: 10/30/01,1205 .
: - Units: mglL

. ‘Ammonia-N

<05

K111014. .

K111015

MW-7 -

10/30/01,1500

- mglL.

.<05

TK111016

MW

"10/30/01,1445

mg/L

<05

— K111017

- MW-15 .

" 10/30/01,1151
-, mglL -

- <05

Date/Time
_-Analyzed

" 14/1/01,0900

‘ ‘NA means not ana yzed

o _ Methods are from EPA 606/4 79-020, Revnsed March 1983

Instrument calibration and quality control samples performed at or above frequency

. specn‘” ed in analytxcai method

Anioins analyzed ‘by; ~

L Amh\onia-,N analyzed.by

- TDS analyzed -by:

‘Metals analyzed by: -

~ {racy Bounds . -

M ‘&ﬁ&i@ yé/l Qa:‘

. Ro@ey‘ Wiliiams~

 Page2of2

Nitrate-N .~ 58.4 . . 189 326 - 126 1171/01,0830
Sulfate ~ 6.44: . - 322 15.7 = . - 102 " 11/1/01,0830 -
- TDS 330 1056 - 12700 . 110, 11/2/01,1000°
“Lead < <0.04- - <0.04 < 0.04" <0.04 - 11/7/01,0800 -
Chromium < 0.02 . <0.02° <002 .<002 - 11/7/01,0800 ° .
. QUALITY CONTROL RESULTS o . L
S ' « L Percent. Percent . R
S Percent . Recovery . Recovery. - Method
~ mg/L - - Nariance “Matrix . Control of -
) Blank' Duplicates . Sp:ke - Spike Ana1ys:s
- Ammonia-N - ,,V<o.5 217 ‘885 - 920 - 3‘5_0.3A
‘Nitrate-N . . < 0.5 © 0489 - 106 . 102 . 300.0..
" Sulfate © :<1.0- - 0.990 . 123 101 . .300.0 .
TDS <10 - 5.88 . NA . 954" ©.160.1
N Lead . <0.04 C212 ‘949 o102 200.7
. ‘Chromium - <0.04 - 205 .. 983. - .. 985

2007


http:perform.ed

MANACEM{fspSERvsCES. INC. CHAIN-OF-CUSTODY RECORD Page
1 _of A
Project Name/No.: V24 l)owacé ¢ /(9“!/02/ C’Q , Routing Instructions: ’ ‘ W
Location; , 0 E-mail Its t @
P{.)O. Y:I(:lr:nber: 6"”’(/ M“ SW’:}. 0 Far:?';;:;: ti °
Shipping Container 1D: Mail original to:
Sampler(s): . / 4 /
\ ’ &
£ Raudall XD /0,
Sacd Keper E1 Doyach,_siezt £
w4500 N est Ave I e -z
é?lbmoé) WE 7/230 =| & W~ §.
Sample 3 Té = < s | == No. of
Sample ldentity Date Time Comp Grab ‘é =2 ¥y \'“ ~3 j‘ Containers  Remarks/Condition on Receipt
My - [ who |4s PV |V v S]] 3 K1\l D2
MW-|5 /30 il 457 AN LA N Z I!
MW~ f /70 2RIV 4 | VLSV VY ? 014
My - 1 F W/z4 |[2: #°°V. AR AR/ NS 3 Cl
Mw~13 WLz V) VIV % 004
MW -t 0/20 115, HPY) ARSI NATAN] 7 06
MW - 5 U 30 14 PV VIVIVIIY ] Y ? 012
M ¢ (6/50)9: 24/ | [V IV VIV ]V 4 0 (¢
M ~F (0770 1451*Y, VIV IV v VY 3 0|5
Mw - 19 0/%0| Lo<070ke JIVIVIAIV]V 003
ransporter: ¢ Airbitl(lnvoice No. Total Containers:
' » SAMPLE TRANSFER (Retain original wigh sapples) o o
1. Relinquished by: il TZ5 ¢ 89, Eple vz Received by: _@Zpltet rore [P (LM
SName / {Organization) (Da{emme) (Name) {Organization} {Date/Time)
2.  Relinquished by: 4 el 72 (3 Received by: ,
{Name) " {Organization) {Date/Time) {Name} {Organization) {Date/Time)
3. Relinquished by: Received by:
: {Name) {Organization} {Date/Time) {Name) {Organization) {Date/Time}

Notes: Py 3¢5 Vicvdan , Yiae Hints on oot e used  The Nwies $hy  Sovmplang wee.
diblocnie Bovn (06 1 S% W50l 2




AON SN LD

MANAGEMENT SERVICES, INC. ¢/ CHAIN-OF-CUSTODY RECORD Page
7~ of N 2
Project Name/No.: Z7 QMaCé Chaautiv/ Co Routing Instructions:
Location: . 0 E-mail results to @
P.O. Number: gﬂm‘(@ﬁ &W? [0 Fax results to
Shipping Container ID: Mail original to:
Sampler(s):
Sm//wfe%'.' )?4'44//4“4’”4‘”"‘9
g/zwu( Claneten’ 2 g
A =P -3
#ore N Lyest He <[ 42 ! 3
£t Zosech, A0 71720 SIEER[SE
ample £ =17\ D | No. of
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' CORRECTED REPORT Py : -
Descnpﬂon Four water samples recelved 11f2/01

- ;NA means not analyzed

Methods are from EPA 600/4-?é 020 Revssed March 1983

. Instrument calibration and quallty control sampies performed ator above frequency

: VA spemﬁed in, analytrcal method

_Ahions anaﬁyzéd by:

, ._Ammbhia “Nanalyzed by: ~ ©

: Trac?ﬁdundé T -

" Jodl Letbetter, Christy Sulvan - |

R TDS ahélyzed‘by:‘

~Stuan Berryhill -

" Metals analyzed by:

. Rodney‘Wiiliams- ‘
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‘ .,-Lab Number: K111034 K1V11oas' - K111036 K111037 =
‘SampleiD; MW-3 - MW-2 . "MW-1. ~  Blank - Date/Time .
DatemmeColiected: 11/1/01,1130 11/1/01, 1150 11401,1221 . NA " Analyzed
Units: - mg/L o mgiL. . “mgll. - mgl .
“Ammonia-N - <0.5 <05 . - <05 .- <05 v‘¢11mo11300j
- 'Nitrate-N" - - <05 - <05 2.74 <05 11/2001,1030
Sulfate - 225 & . .~229_ ©13.34 <10 11721014030
DS 1240 300 - . .43 .. <1.0 - 117/01,1200 . -
" . lead . <0.04 <0.04 - <0.04 <0.04 ° 11/7/01,0800- -
*- Chromium .. <0.02 G <0:02 - <0.02 .<0.0211/7/01,0800 -
.. QUALITY CONTROL RESULTS ; S
G — e —— s -
: : ST . Percent . © . Percent _ -
, . .Percent .- Reedver‘y - Recovery Method
o mgl Variance - . Matrix - Control - of -
. . Blank * Duplicates. .- Splke - Spike - Analysis .
Ammonia-N <05 .0.985. 993] 1015 3503 .
. Nitrate-N- . <05 - . 0489 .~ . 106 102 - 3000, . -
~ .Sulfate ~ <1.0 ... -0.990 T 123 © 101 ©'300.0,
STRS. <10 887 NA 942 . .160.1
.~ .lead <004 212 .- 949-. 102, | 2007 .
Chromium <002 205 983 . 965 2007 -
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State of Arkansas
Department of Environmental Quality

Laboratory Certification Program

Be it known that Arkansas Analytical, Inc.

Little Rock, Arkansas
has earned certification by this Department for the period of

November 6, 2001 to October 30, 2002

Alkalinity
Ammonia
BOD
Bromide
CBOD
Chloride
Chlorine
COD
Cyanide
Fluoride
Hardness
Nitrate
Nitrite

The following parameters are certified:

Oil & Grease
Orthophosphate
pH

Phenol
Phosphorus
Specific Conductance
Sulfate
Surfactants
TDS

TKN

TOC

Total Solids

@ ooES 746

Turbidity
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Hexavalent Chromium

Iron

Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Seleninm
Silver
Sodium
Strontium
Thallium

Tin

Titanium
Vanadiom

Zine

Fecal Coliform
Herbicides
Pesticides and PCBs
Semi-volatiles
TPHC

Volatile Organics
Acute Toxicity
Chronic Toxicity
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