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Quality of Water in the Unsaturated Zone at Camp 
Shelby, Mississippi-2002-2004 

By Larry J. Slack1
, June E. Mirecki2, and Robert A. Lemire3 

ABSTRACT 

During 2002-2004, the U.S. Geological Survey col
lected water samples from lysimeters to determine the quality 
of water in the unsaturated zone outside the central impact 
area at Camp Shelby, Mississippi. The quality of water from 
the unsaturated zone at Camp Shelby was generally good. 
The specific conductance of lab samples was low but varied 
greatly, ranging from 67 to 1,500 microsiemens per centimeter 
at 25 degrees Celsius. The pH was near neutral and typical 
of shallow ground water in the area, ranging from 5.4 to 7.0. 
Major ion concentrations were low. Median concentrations 
of calcium, chloride, fluoride, potassium, sodium, and sulfate 
[1.9, 5.1, 0.29, 0.9, 36, and 52 milligrams per liter (mg!L), 
respectively] were lower than background concentrations. 

Nutrient concentrations were low. All orthophosphate 
concentrations were less than the method detection limit 
(MDL). Median concentrations of ammonia and nitrate plus 
nitrite (0.028 and 0.018 mg/L, respectively) were much lower 
than median concentrations in water from background lysim
eters. Although low, median concentrations of total Kjeldahl 
nitrogen and total phosphorus (0.09 and 0.34 mg!L, respec
tively) were higher than background concentrations. 

Most trace-element concentrations were low. Median 
concentrations of antimony, beryllium, cadmium, chromium, 
copper, lead, molybdenum, nickel, selenium, silver, thallium, 
vanadium, and zinc [0.21, <0.01, <0.01, 0.87, 0.68, <0.01, 
1.2, 3.1, 0.61, 0.06, <0.01, 8.0, and 6.5 micrograms per liter 
(!lg/L), respectively] were less than or equal to background 
concentrations. Median concentrations of arsenic, barium, 
cobalt, iron, manganese, and tin (0.95, 64, 1.10, 19, 100, and 
0.19 11g/L, respectively) were higher than background concen
trations. 

Few of the volatile organic compounds were detected 
at or above the stated MDLs. Only two were detected above 
the reporting limits. Methyl tert-butyl ether and 2-butanone 
(methyl ethyl ketone) were detected in one sample each. Few 
of the semi-volatile organic compounds were detected at or 
above the stated MDLs. Except for caprolactum, all concen
trations were less than the reporting limits. No explosives 

1 U.S. Geological Survey, Jackson, MS 
2 U.S. Army Engineer Research & Development Center, Vicksburg, MS 
3 Natural and Cultural Resources Program Manager (Captain. MSARNG), Jackson. MS 

were detected at or above the MDLs. The perchlorate concen
trations were very small, ranging from less than the detection 
limit to 0.47 !lgfL, with a median of 0.067 11g!L. 

INTRODUCTION 
The Mississippi Military Department (MMD) con

tinues to assume a strong leadership role in environmental 
and natural-resource stewardship in order to attain a bal-
ance between the environmental impacts, public and agency 
concerns, and the ability of the Mississippi Army National 
Guard (MSARNG) to meet their training mission readiness 
requirements (National Guard Mississippi, 2003; U.S. Army 
Center for Health Promotion and Preventive Medicine, 1999). 
Beginning with two major studies conducted in the early 
1940's by Brown and Adams (1943) and Brown (1944), the 
MSARNG has funded and participated in numerous intensive 
hydrologic and environmental studies at Camp Shelby and 
Camp McCain, Mississippi (fig. 1 ). 

Purpose and Scope 

During 2002-2004, the U.S. Geological Survey (USGS), 
in partnership with the MSARNG, conducted an investiga
tion to determine the quality of water in the unsaturated zone 
(soil zone above the water table) outside the central impact 
area (target area that receives most of the mortars, rockets, and 
other ordinance) at Camp Shelby and Camp McCain 
(fig. 1; Slack, Lemire, and Mirecki, 2004). This report pres
ents the results of the Camp Shelby pa1t of that st11dy. The 
report briefly describes the site selection; lysimeter properties, 
installation, and operation; hydrogeology of the Camp Shelby 
study area; and sampling and water-quality analyses at the site. 

This information is integrated with data from a collabora
tive study of energetics transport and fate through the vadose 
zone (aeration zone within the unsaturated zone) near the 
central impact area (Mirecki, 2004). Both studies will help 
the MSARNG develop a better understanding of the processes 
that affect transport, transformation, and fate of contaminants; 
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~ r ~ 
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EXPLANATION 
D Unsaturated-zone study 

Figure 1. Location of unsaturated-zone studies in Mississippi. 

e. timate the potential for future contamination of ground water Han ley ( 199 ): ·'Wat r Qual ity lnve ti gati ons, Camp Shelby 
in adjacent area. ; develop rea. onable mit igation mea. ures to and amp M cCain , 1992 - 1998," by Pes oney and oth-
red uce environmental impact: and help ensure the continued, ers ( 1998); ·Training Range Site haract ri za tion and Ri k 
uninterrupted train ing acti viti s at amp helby. creening, Camp Shelby, Mi ss iss ippi. 7-23 eptember 1999." 

Previous Investigations 

otahle siLldies conducted near Camp helby since the 
study by Brown ( 1944) are a. fo llows: .. Fina l En ironmental 
Impact Statement for Proposed Facilities at Camp Shelby,'' 
publi shed by the Mi ss issippi Military Department. 1 ationa l 
JUard Bureau ( 1990); ·· ina] · nvironmental Impact tatement 

for Military Training s of ati on:JI Forest L and. at amp 
helby, Mi ss iss ippi :', by the .S. Department of gri culture 

( I 994) ; " Wetland and Training Area Delineations, amp 
. helhy Trainino Site, Mi ss issippi ." by Boyd, Patrick. and 

by the U.S. A rmy Cen ter for Hea lth Promoti on and Preven
tiv M eli ine ( 1999); ·'Mi i sippi Mi litary D partment, 
Biologica l In elllory. Camp Shelby. 1994- 1999," by Lc nard. 
Moore, and Duran ( 1999); ·'Soil Mineral A nalys is at Mu ltip le 
Launch Rocket System (MLRS) Firing Point. , Camp Shelby," 
by avell and Patri k (2002); " Th Hydroge logic Mod I - A 

atural Re. ource M anagement Tool, Camp Shelby Training 
ite. Mis. is. ippi , S .' ' by Patri ck , Roth . and Lemire (2003); 

'·Monitoring the Quality of Water in the nsa turated Zone at 
Camp Shelby and Camp M cCain. M iss iss ippi ," by Slack and 
Lemire (2003); and ·'Qual ity of Water in the Unsaturated Zone 
at Camp Shelby, Mi . si .. ippi." by Slack, Neely, Murphy, and 
Lemir (2004). 



The Department of Defense (DOD) ha, publi . hed 
deta iled repo11 addre ing u tai nab le range manageme nt and 
en ironmental re tora tion programs. The reader i refe rr d 
to the DOD 200 I and 2002 annual report s (Department of 
Defense, 200 I, 2003). 

Site Selection 

The principal criteria for ite .electi on at Camp Shelb 
were that the proposed ire b located out id the central 
impact area for sa fety o f the per. onnel in ta iling the lys imeter 
or we ll and collecting water ample , but near enough to the 
impact area to detect any hallow near- urface o nt amina
ti on a oc iated with training ac ti vitie . Captain Robert 
Lemire, the atural and CuiLUral Resource Manager for the 
MSARNG . elected the fir t . et of lys imeter . it s. In addi 
ti on to using the general crite ri a li sted abo e, Captain Lemi re 
selected s ite that were near deeper ground-water-quality 
monitoring we ll s and in areas with no known threatened or 
endangered pec ie . Due to Captain Lemir being ca lled to 
a ti ve ervice, the USGS selected tent ati ve locati on for the 
econd set o f lys imeter sites and ubmitted these locati ons to 

Mr. R. Brian eely, Act ing atural and Cultural Resources 
Manager. The. e sites were selected to upplement the fir t set 
o f sites and more full y brac ket the impact area. 

The USGS in ta il ed e ight lysimeter (so il -water am
pler. ) at shall ow depth at e lected locati ons at Camp Shelby 
near Hatti e burg, Mi s. [table I (a ll table are lo ated at the 
back o f report ); fi g. 2] during 2002. The naming convention 
u ed thro ughout thi s report fo r the Camp Shelby ly imeter 
ites is CSLS , which i fo ll owed by a equenti al s ite number, 

which is fo llowed by approximate depth (in whole feet). For 
example, SLS 1-5 is a lysimeter in ta iled at the fi r t ite to a 
depth o f about 5 fee t (ft). Two Jy imeter insta ll ed fo r another 
tud y near Greenwood (fi g. I), in the Mis i ippi Ri ver II u

vial Plain near the eastern boundary of the De lta, were used 
for quality control /quality assurance purpo e. (to determine 
reference/bac kground conditi n ). The e two Jy imeter s ites 
are referred to a QAL 5 and Q LS I I. 

During 2003, seven additi onal ly imeters were in ta il ed 

at ha ll ow depths at selected location at Camp Shelby. Only 

lysimeter that produced suffi cient water for water-quality 
analyse (and that have not b en de ·troyed) are included in 

table I and fi gure 2. urface-water ( tream) site (table 2: 

fig. 3) was added for additi onal quali ty control/quality a . ur

ance and re ference purposes. Thi s ite, Pearce Creek (a l o 

kn own as Pierce or Pierce Cre k), drain . the outhea tern part 

of the central impact area at Camp She lby, and ultimately di -

charge into Black Creek, south o f the tudy area. Within the 

Pearces reekBa in are firin g point 66-69, 7 1,93, 11 7, II , 
I 5 I, and I 53 (north of the impact area); firin g points 98, 99, 

and 134 (northea t of the impact area); and firin g po ints 20-25 

(cast o f the impact area) . 

During 2004, additi onal ly imeters, urfacc-wa ter si tes, 

and hallow monitoring we ll (table 3 ; fi g. 2) were in ta iled at 
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or ncar c era ! of the l imctcr itc at amp hclby in order 
to b tter determin th d pth of the water table and compare 
the qua l it of water in the un aturated zone'' ith that in the 
aturated zone. om f th itc ''ere in. tailed a. part of 

a related tudy wit h the rm ngincer Re car ·h and 
Deve lopment ent r ( - - RDC) . The add itional surfac -
water ite. were on M idd le reck near Brook! nand on 

pre. s reek n ar Beaumont (tahlc 2: fig . 3). 

Lysimeter Properties, Installation, and Operation 

The '·Large Vo lume lt ra o il ater ampler" 
(L SW : model 1923) porous cup suc tion I sim ter. manu-
fac tured b oi lmoi . ture Equipment orp., was used at all 
ly im ter s it es. The L W I simeter ,, as se lected h' · :lll~c 

it. large-vo lu me capaci r a ii O\ . f r co llecti on of surticicnt 
volumes of soil wa ter for anal . i of on taminants at micro
gram-per- liter (J,~gll, or part-per-billion) concentration~ . The 
LVU W has a to tal sampler o lume of 1.730 m and a total 
volume of retai ned . ample in th glued rescr oir of 560 mL 
( oilmoisture Eq ui pment orp., 1997. _003). 

Large Volume Ultra So il Wa ter Sam pler. (photograph by Larry J . Sl ack! 

The LV USWS i. comp ed en tire ly of I bar high-flow 
ceramic and u e a combination ceramic and glaze plug. T he 
ceramic materi al has a high alumina content fo r ery low 
adsorpti on characte ri ti c , is lead-free, and ha a moderate 
bubbling pre sure ( I bar or I 00 kPa). Th lower one- third of 
the cup i glazed on the inside to re tain the co llected ample. 
The ampler ha a 45 percent poro ity, 2.5-micron max imum 
pore ize, and 3.4 X I 0·6 in/ · maximum . aturated hydrauli c 
conducti vit y (Greg Hart , Soilmoisture Equipment orp., oral 
commun ., Jan. 7, 2004) . The LVU W ha a di ameter of 4 
inches and a length of about 14 inche. to the top of the neck , 
and a total length of about 18 inche. to the tainless stee l or 
Te fl on® compression fittin g at the top of the stainle stee l 
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acuum/pre. sure and sample reco el) line . Two 1/4-inch 
out. ide diameter Teflon® tube are u ed for drawing a vacuum 
and recovering ample . .The fir. t . tep in ly imeter installation 
con. is ted of boring a hole in the un. aturated zone. t all of 
the Camp Shelby ites. a hole was bored b using a -l-i nch
diameter hand auger. At both the reference/background ite 
near Greenwood, Frank Adams (Geological Jnve tigations 

ection, atura l Resources Con ervation Service) drilled the 
hole u. ing a rotary drilling rig with a roughly 4 V2-i nch-diam
eter auger. The hole was advanced incrementally b rotating 
the auger into the material ; to minimize di . turbance of the soil, 
the "plug" urrounding the auger flight wa withdrawn and 
sampled. 

The remaining teps in ly~imeter in tallation were fairly 
simi lar at all ite . Bentonite (aluminum ilicate clay with a 
high swelling capaci ty) chips or pellet were used to backfill 
the hole to the de ired depth and isolate the LV U WS from 
the soil below. About 2 inches of silica flour was placed on 
t p of the bentonite. A lysimeter ( u pended with a 
1- 1/2-inch-d iameter polyvinyl chloride (PV ) pipe attached 
to an adapter at the top of the ly imeter) was inserted into the 
enter of the hole. A silica-flour . lurry wa poured around and 

to the top of the lysimeter. Ab ut 2 L of distill ed water wa 
introduced via the silica- fl our . lurry at each of the sites. The 
. ilica flour provide. a good hydraulic connection between the 
. oil and the LV SWS. Bentoni te chips or pellet were u ed to 
fill the hole from the top of the ly imeter to the surface. The 
PV pipe, . erving as conduit for the Teflon® line , terminal 
a few feet above land urface. The Teflon® tubes term inate 
in neoprene tubing. Clamping ring are u. ed to pinch off 
the neoprene to maintain the va uum on the LV SW . A 
bell coupling is attached to the top of the PV pipe to hold 
the excess tubing. At the top of the a embly, a PVC plug is 
crewed into the bell coupling. Between sampling trip , the 

bell coupling and plug are covered with a plasti "freezer" bag 
to minimize opportuniti e for air-blown con taminants reaching 
the neoprene tubing or traveling down the in ide of the as' em
bly and reaching the LV SWS. 

The operating principles for the LV SWS ly imeter basi
cally are the same a. for any other porou cup suction ly im
eter. The LV WS remove water from the soi l by creating 
(v ia a pressure/vacuum pump) negati ve pre sure in ide the 
sampler greater than the negati ve pore pressure ( oi l suction) 
holding the water in the soil capill ary paces. Thus, a hydrau
lic gradient i created that cau e the water to flow (from the 
less nega ti ve potential to the more negati ve potential) through 
the porous ceramic cup and into the ampler. Sample water is 
recovered from the ampler (v ia the pressure port of a pre -
. ure/vacuum pump) by creating a pos itive pressure on the 
sample, forcing it out the di . charge access tube. 

ampling pr cedure eonsi ted f the fo llowing: A 
vacuum was applied to the LVU WS . fter enough time had 
passed to al low for a significant volume of water to enter the 
sampler, the vacuum was released and a positive pressure was 
applied to the sampler. The length of time necessary between 
filling and ev~tcuating the . ampler varied from site t ite with 

Technician using a 4-inch-diameter sand -type auger. (photograph by 
June E. Mirecki) 

Geologist using a rotary drilling rig . (photograph by Larry J. Slack) 

Silica-flour slurry being poured around and to the top of a 
lysimeter. (photograph by Larry J. Slac k) 



PVC lysimeter-tubing conduit, bell for housing excess tub ing 
above land surface, and Tefl on® pressure and recovery lines 
terminated in neopren e tubing . (photograph by Larry J. Slack( 

Vacuum pump. (photograph by Larry J. Slack( 

antecedent conditions, and was determ ined on a tri al -and-error 
ba is. The volume of water fo rced from the . am pler was mca-
ured and recorded. For detailed in forma tion n" afety in 

Field Acti vities·· and ·· election of Equ ipmcnL fo r Water Sam
pli ng." the reader i, referred to the arti cles by Lane and Fay 
( 1997) and Lane. Flanagan, and Wilde (2003). respecti vely. 

The lys imeter wer purged periodica ll y to remove all 
water introduced during the in tallati on. pecific conductance 
and other wa ter-quality parameter were mea. urcd to deter
mine that the water ample wa. representative of the un atu 
rated zone and uninOuenced by the installati on of the lys im-
ters. After c n truction water was purged, water samples 

were obtain d from these lysimeters and analyzed for phy i
ca l properti es, major ions, nutrient . trace elements. vo latil e 
organic compound (YO ), semi-volatile organic compounds 
( YO ), explos ives, and perchlorate. 

Hydrogeology of Study Area 7 

HYDROGEOLOGY OF STUDY AREA 

Delineation of the h drogeo log of the amp . he thy 
Training ite (C T ) has been a . igniticant part of prcviou. 
st udi . . Thi s report prese nts the re~ults of an ong ing investi 
gation that ha. a limited scope and does not prc.·ent a detail d 
des ri ption of the hydrogeolog) of the ar a. Th informati on 
gleaned from th i . tud is meant to complement the informa
tion from other studies. Thu . . the fo ll m\ ing dis ·us\ iOn of the 
hydrogeo logy of the study area is m an t as an overview on! 
and large l i. based on the information from ther . tudi ~s. 

One of the earli est studie of the geolog and ground
water resources of the Camp Sht: lb) area w, . publi . hed by 
Brown ( 1944). who des ·ribed amp hclhy as lx:ing "situ
ated in the Long Leaf Pine Hill s of outh Mi .. iss ippi . Most 
of the hill s are composed of cia ove rl ain with a cnccr of 
. and and gravel, but at depth sand aqui fers ar int rbedded 
with the clay ·· (p. I 0) . Brow n ident ified three fresh\ ater 
format ion. of Miocene age (the atah ul:l and. tone. the 
Hatt iesburg Formation, and th Pascagoula Formation) and 
con lud d . .. Disconfo nnab ly o erl ing thi ~ confo rmable se ries 
of . cd imcnts arc the itrone ll Formation of Plio ·cnc ag and 
younger terrace and allu ial depo!-. it !-. .. (p. 10). 

In a study of the Miocene and oungcr aquifers und 'rl -
ing amp hclby and nearby areas. Roth and Patri k (_002) 
determined, .. There are approx imate! fi c principal aquifers 
c mbincd in the Catahoul a and Hatti sburg Formati ons. These 
aq ui fe rs exhi bit approxi mate depths b t> cen 200 to ncarl 
1,100 fee t. and wc ll -d fined confi ning laye rs were pres'nt" 
(p. 4 1 ). In a related . tucl us ing drill ers· logs and gcoph si-
ca! logs fro m more than I ,200 permitted we ll s in the amp 
Shelby area. Patrick. R th . and Lemire (2003) determined: 

( I) Most of the trai ning . ite [i ~ I underl ain b a clay
rich [confi ning unit I havi ng low hydrauli conduc
ti vit y that would preven t ignificant aquifer contami 
nation by . urface ac ti vities. 

(2) Wetland wa ter tables are controlled by thi s d ay
rich [confining unit I and arc not interconnect d with 
water suppl y aqui f rs. 

(3) Most wa ter we ll s arc screened in c nfined 
aqui fe rs at depths of 30 to 00 meters [I 00- 1.000 ftl 
below ground surface. The e laterall eli continuou 
aquifers are . cparated by clayey units and are not 
interconnected. 

oil -texture data obtained during in lallation of ly im
eters and hallow monitoring well during the current tudy 
are con istent with that previou ly reported. Soil typi ally 
are ompo eel of and , andy loam, and clay with low total 
orga ni carbon content (table 4). oil · typically are light tan 
to reddish in color, although some soils contain small amounts 
of black or brown organic material. Mo t of the oil · at the 
ly imetcr and monitoring well ite are well drained. 
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'11.64"'"'1liii1JIIIp SHELBY AND 
WATER-QUALITY RESULTS 

During 2002-2004, water-quality samples were collected 
from 18 lysimeters and 9 shallow monitoring wells at Camp 
Shelby (tables I, 3; fig. 2). Water-quality sampling and results 
are discussed in the following order: physical properties, 
major ions, nutrients, trace elements, YOCs, SVOCs, explo
sives, and perchlorate. All laboratory analyses were per
formed by Severn Trent Laboratories, Inc. (STL) in Arvada, 
Colo. Complete copies of the analytical reports furnished 
by STL are available at the USGS Mississippi District Office. 
The STL analytical reports present executive summaries
detection highlights, methods summaries, method/~nalyst 
summaries, lot sample summaries, analytical results, quality 
control data association summaries, quality control sample 
resu1ts, and chain-of-custody information. 

Physical Properties 

The principal physical properties of water measured 
during this study are specific conductance and pH. District 
personnel used standard USGS techniques in making field 
determinations ("National Field Manual for the Collection 
of Water-Quality Data" (NFM), USGS Techniques of Water
Resources Investigations Book 9, Wilde, Radtke, Gibs, and 
lwatsubo, 1998; Wilde and Radtke, 2004). The analytical 
method used by STL was MCAWW ("Methods for Chemical 
Analysis of Water and Wastes," U.S. Environmental Protection 
Agency, 1979, EPA-600/4-79-020, March 1983 and subse
quent revisions) 150.1 for pH and MCAWW 120.1 for specific 
conductance. 

During 2002-2004, specific conductance and pH were 
measured in water samples from 18 lysimeters and 9 shallow 
monitoring wells at Camp Shelby. Although each lysimeter 
and shallow monitoring well was evacuated several times prior 
to collection of water-quality samples, specific conductance 
values varied extensively. The specific conductance of water 
samples collected from 13 lysimeters at Camp Shelby dur-
ing 2002-2003 and analyzed by STL ranged from 67 to I ,500 
microsiemens per centimeter (J1S/cm) at 25° C, with a median 
of 220 11S/cm (table 5). In contrast, the specific conductance 
of water collected from the 18 lysimeters during June 2004 
was much lower and ranged from 20 to 529 11S/cm, with a 
median of 113 11S/cm (table 6). The specific conductance of 
water collected from nine shallow monitoring wells during 
June 2004 ranged from 27 to I ,066 JlS/cm, with a median of 
90 11S/cm (table 7). 

The variation in pH was much less than the variation 
in specific conductance. The pH of water samples collected 
from 13 lysimeters during 2002-2003 and analyzed by STL 
ranged from 5.4 to 7 .0, with a median of 6.3 (table 5). In 
comparison, the pH of water collected from the 18 lysimeters 
during June 2004 ranged from 6.0 to 7.1, with a median of 6.3 

(table 6). Similarly, the pH of water collected from nine shal
low monitoring wells during June 2004 ranged from 5.9 to 7.3, 
with a median of 6.2 (table 7). 

Major tons 

The major ions analyzed in water collected during this 
study are calcium, chloride, fluoride, potassium, sodium, and 
sulfate. The analytical method for calcium, potassium, and 
sodium was SW846 ("Test Methods for Evaluating Solid 
Waste, Physical/Chemical Methods," Third Edition, U.S. Envi
ronmental Protection Agency, 1986, and its updates) 601 OB. 
The analytical method for chloride, fluoride, and sulfate was 
MCAWW 300.0A. 

During 2002-2004, major-ion concentrations were low in 
samples from 13 lysimeters at Camp Shelby (table 5). Cal
cium concentrations ranged from 0.6 to 71 mg/L. Chloride 
concentrations ranged from 2.3 to 12 mg/L. Fluoride concen
trations ranged from 0.19 to 0.41 mg/L. Potassium concenn·a
tions ranged from less the detection limit to 5.3 mg/L. Sodium 
concentrations ranged from 11 to 160 mg/L. Sulfate concen
trations ranged from 13 to 660 mg/L. Median concentrations 
of calcium, chloride, fluoride, potassium, sodium, and sulfate 
in water from the Camp Shelby lysimeters (1.9, 5.1, 0.29, 
0.90, 36, and 52 mg/L, respectively) were less than median 
concentrations in water from background lysimeters ( 4.1, 23, 
0.39, 1.3, 85, and 96 mg/L, respectively) (table 8). 

Nutrients 

The principal nutrients (elements or compounds essen
tial for animal and plant growth) analyzed in water collected 
during this study are ammonia, nin·ate plus nitrite, ortho
phosphate, total Kjeldahl nitrogen (ammonia plus organic 
nitrogen), and total phosphorus. The analytical method 
for ammonia was MCAWW 350.1; for nitrate plus nitrite, 
MCAWW 353.2; for orthophosphate, MCAWW 300.0A; for 
total Kjeldahl nitrogen, MCAWW 351.2; and for total phos
phorus, MCAWW 365.3. 

During 2002-2004, nutrient concentrations were low 
in samples from 13 lysimeters at Camp Shelby (table 5). 
Ammonia concentrations ranged from less than the detection 
limit to 0.18 mg/L as N. Nitrate plus nitrite concentrations 
ranged from less than the detection limit to 4.0 mg/L as N. All 
orthophosphate concentrations were less than the detection 
limit. Total Kjeldahl nitrogen concentrations ranged from less 
the detection limit to 0.8:5 mg/L. Total phosphorus concentra
tions ranged from 0.025 to 0.95 mg/L. Median concentrations 
of ammonia and nitrate plus nitrite in water from the Camp 
Shelby lysimeters (0.028 and 0.018 mg/L, respectively) were 
less than median concentrations in water from background 
lysimeters (0.048 and 0.67 mg/L, respectively) (table 8). 
However, median concentrations of total Kjeldahl nitrogen 
and total phosphorus in water from the Camp Shelby lysim
eters (0.087 and 0.34 mg/L, respectively), although low, were 



higher than median concentrations in water from background 
lysimeters (less than 0.01 and 0.19 mg/L, respectively) 
(table 8). 

Trace Elements 

Trace elements in water collected during this study 
were analyzed by two principal methods. Antimony, arsenic, 
barium, beryllium, cadmium, chromium, cobalt, copper, lead, 
manganese, molybdenum, nickel, selenium, silver, thallium, 
tin, vanadium, and zinc were analyzed by method SW846 
6020 (inductively coupled plasma-mass spectrometry). Alu
minum and iron were analyzed by method SW846 6010B 
(inductively coupled plasma-atomic emission spectroscopy). 

During 2002-2003, concentrations of most trace elements 
were low in samples from 13 lysimeters at Camp Shelby 
(table 5). Median concentrations of antimony, beryllium, 
cadmium, chromium, copper, lead, molybdenum, nickel, 
selenium, silver, thallium, vanadium, and zinc in water fTom 
the Camp Shelby lysimeters (0.21, <0.01, <0.01, 0.87, 0.68, 
<0.0 1, 1.2, 3.1, 0.6I, 0.064, <0.0 1, 8.0, and 6.5 flg/L, respec
tively) were less than or equal to median concentrations in 
samples from the two background lysimeters (0.25, <0.01, 
0.02, 1.2, 0.89, <O.OI, 1.8, I9, 0.88, 0.070, <0.01, I2, and 
7.8 flg/L, respectively) (table 8). Median concentrations of 
arsenic, barium, cobalt, iron, manganese, and tin in water from 
the Camp Shelby lysimeters (0.95, 64, 1.1, I9, I 00, and 0.19 
flg/L, respectively) were higher than median concentrations in 
samples from the two background lysimeters (0.51, 60, 0.87, 
<1, 42, and <0.01 flg/L, respectively) (table 8). 

Volatile Organic Compounds 

During July 2002, water samples for VOC analysis were 
collected from eight lysimeters (CSLS 1-5, CSLS 1-10, CSLS 
2-5, CSLS 2-8, CSLS 3-3, CSLS 3-6, CSLS 4-5, and CSLS 
4-1 0) at the CSTS. The analytical method was SW846 8260B 
(gas chromatography/mass spectroscopy). Analytes are 
listed in table 9. Few of the constituents were detected at or 
above the stated MDLs (table 10). The acetone concentration 
exceeded the MDL but was less than the RL (the reporting, or 
quantification, limit) in two samples; the acetone concentra
tion was estimated to be 4.8 flg/L at CSLS I-I 0 and 30 flg/L 
at CSLS 2-5. The chloromethane concentration exceeded 
the MDL but was less than the RL in one sample; the chloro
methane concentration was estimated to be 0.34 flg/L at CSLS 
1-10. The 2-butanone (methyl ethyl ketone, the only VOC to 
exceed the RL in 2002) concentration was 2, I 00 flg/L at CSLS 
2-5. Tetrahydrofuran was reported as a tentatively identified 
compound in samples from all eight sites. It should be noted 
that tetrahydrofuran was not part of the target compound 
list and all concentrations were less than the RL. The trace 
amounts of tetrahydrofuran are believed to be contamination 
caused by the glue used in installing the lysimeters. 

Camp Shelby Sampling and Water-Quality Results 9 

During August 2003, water samples for VOC analysis 
were collected from five lysimeters (CSLS 1-5, CSLS 6- I, 
CSLS 6-3, CSLS 7-3, and CSLS 8-5) and one stream at the 
CSTS. The analytes were the same as those selected during 
2002. Few of the constituents were detected at or above the 
stated MDLs (table 10). The acetone concentration exceeded 
the MDL, but was less than the RL in four samples; the 
acetone concentration was estimated to be 2.8 flg/L at CSLS 
1-5, 3.7 flg/L at CSLS 6-3, 2.5 flg/L at CSLS 7-3, and 3.6 flg/L 
in the stream sample (Pearces Creek). Methyl tert-butyl ether 
was detected in one sample, 5.4 flg/L (slightly above the RL 
of 5.0 flg/L) at CSLS 6-1. Toluene exceeded the MDL but 
was less than the RL in one sample; the toluene concentration 
was estimated to be 0.26 Jlg!L at CSLS 8-5. Tetrahydrofuran 
was detected in samples from all five lysimeter sites, but the 
concentration was less than the RL. It is noteworthy that 
tetrahydrofuran was not detected in the surface-water sample. 
Because tetrahydrofuran was detected in all the lysimeter 
samples, but not detected in the surface-water sample, fui·ther 
indicates that tetrahydrofuran was likely a contaminant associ
ated with the glue used in installation of the lysimeters. 

Semi-Volatile Organic Compounds 

During July 2002, water samples for SVOC analysis 
were collected from eight lysimeters (CSLS 1-5, CSLS 1-10, 
CSLS 2-5, CSLS 2-8, CSLS 3-3, CSLS 3-6, CSLS 4-5, and 
CSLS 4-1 0) at the CSTS. The analytical method was SW846 
8270C. Analytes are listed in table I l. Sixty-seven of the 
target SVOCs were not detected in any of the samples. Few 
of the constituents were detected with concentrations at or 
above the stated MDLs. All concentrations were less than the 
RL (table 12). Unknown SVOCs were reported as tentatively 
identified compounds in samples from all eight sites. The 3-
pentene-2-one (e) concentration was estimated to be 6.5 flg/L 
at CSLS 2-8. The 2-(2-methoxethoxy)-ethanol concentrations 
were estimated to be 8.9, 9.3, and 9.3 flg!L at CSLS 3-3, CSLS 
3-6, CSLS 4-10, respectively. The I, I ,2-trichloro-1-propene 
concentrations were estimated to be 57 and 29 flg/L at CSLS 
2-8 and CSLS 4-5, respectively. 

During August 2003, water samples for SVOC analysis 
were collected from five lysimeters (CSLS I-5, CSLS 6-l, 
CSLS 6-3, CSLS 7-3, and CSLS 8-5) and one stream (Pearces 
Creek) at the CSTS. The analytes were the same as those 
selected during 2002 (table 11). The same 67 target SVOCs 
that were not detected in any of the samples during 2002 also 
were not detected during 2003. A few of the SVOCs were 
detected with concentrations at or above the stated MDLs. 
Except for caprolactum, all concentrations were less than tl1e 
RL (table 12). Unknown SVOCs were reported as tenta
tively identified compounds in samples from all six sites. As 
noted by the U.S. Environmental Protection Agency (U.S. 
Environmental Protection Agency, 2004), "The presence of 
contaminants does not necessarily indicate that water poses a 
health risk." Caprolactum is not on the current (2004) list of 
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Drinking Water Contaminants, and no Maximum Contaminant 
Level (MCL) exists for caprolactum. [Note: On June 18, 
1996 (61 Fed. Reg. 30816), the USEPA removed caprolactum 
from the Clean Air Act (CAA) list of hazardous air pollutants 
(HAPs). This action was taken in response to a petition filed 
by Allied Signal, Inc., BASF Corp.~ and DSM Chemical NA. 
The USEPA determined that caprolactum may not be reason
ably expected to cause adverse environmental or human health 
effects (Environmental Register, 1996).] 

Explosives 

During July 2002, water samples for explosives analyses 
were collected from eight Iysimeters (CSLS 1-5, CSLS 1-10, 
CSLS 2-5, CSLS 2-8, CSLS 3-3, CSLS 3-6, CSLS 4-5, and 
CSLS 4-10) at Camp Shelby. The analytical method was 
SW846 8330 (high performance liquid chromatography). The 
analytes included the following: 2-amino-4,6-dinitrotoluene, 
4-amino-2,6-dinitrotoluene 1 ,3-dinitrotoluene, 2,4-dinitrotolu
ene, 2,6-dinitrotoluene, HMX, nitrobenzene, nitroglycerin, 
2-nitrotoluene, 3-nitrotoluene, 4-nitrotoluene, PETN, RDX, 
tetryl, 1,3,5-trinitrobenzene, and 2,4,6-trinitrotoluene. None 
of the constituents were detected at or above tl1e stated MDLs. 

During August 2003, water samples for explosives analy
ses were collected from five lysimeters (CSLS 1-5, CSLS 6-1, 
CSLS 6-3, CSLS 7-3, and CSLS 8-5) and one stream at the 
CSTS. The analytes were the same as those selected during 
2002. None of the constituents in the soil-water samples were 
detected at or above the stated MDLs. Only one constituent 
in the stream water sample (Pearces Creek) was detected at or 
above the stated MDLs; the 2,4,6-trinitrotoluene concentra
tion was estimated to be 0.16 ~-tg/L (data not shown; the result 
is less than the RL, the quantification limit, 0.25 ~-tg/L). For a 
more detailed article on the "Environmental Fate and Trans
port Process Descriptors for Explosives," the reader is refened 
to the report by Brannon and Pennington (2002). 

Perchlorate 

Perchlorate contamination of ground water and surface 
water related to military activities is a topic of emerging 
concern nationally. Although perchlorate salts are used in 
pyrotechnics, highway safety flares, fireworks, matches, and 
electroplating, "over 90 percent of all the perchlorate salts 
manufactured in United States have been used in the manu
facture of solid rocket fuel" (Office of Environmental Health 
Hazard Assessment, 2004). The perchlorate anion, Cl0

4
-, is 

highly soluble and mobile. The primary health concern asso
ciated with perchlorate arises from the fact that perchlorate 
interferes with iodide uptake into tl1e thyroid gland. 

The United States General Accounting Office recom
mends "that Department of Defense (DOD), acting under its 
revised perchlorate sampling policy, provide specific funding 
for comprehensive sampling at sites where no prior sampling 
has been conducted, yet perchlorate contamination is likely 

and human exposure is possible based on the sites' prior or 
cunent use" (United States General Accounting Office, 2004, 
p. 32). Consequently, the MMD requested that the USGS 
obtain perchlorate analyses of water at Camp Shelby. 

During June-July 2004, perchlorate samples were col
lected from 13 lysimeters, 8 shallow monitoring wells, and 3 
surface-water sites at Camp Shelby (table 13). At sites with a 
nest of two or three lysimeters, samples were collected from 
the shallowest lysimeter (that would yield sufficient water) to 
maximize chances of detecting perchlorate. Replicate samples 
were collected from selected sites. The analytical method was 
modified SW846 8321A, which is an IC!MSIMS (ion chroma
tography/mass spectrometry/mass spectrometry) with a usual 
reporting limit of 0.010 ~-tg/L and a method detection limit of 
0.0012 ~-tg/L. One sample had a RL of 0.020 ~-tg!L and a MDL 
of 0.0024 ~-tg/L. 

The perchlorate concentrations in water samples collected 
at Camp Shelby during 2004 were very low (table 13)-much 
less than State action levels, which currently range from 1 to 
18 ~-tg!L (Penfold, 2004). At present (November 2004), there 
is no federal standard for perchlorate. The Massachusetts 
Department of Environmental Protection has recommended 
a limit of 1 ~-tg/L for sensitive populations, and the agency 
requires additional tests when concentrations exceed that limit. 
By contrast, California allows ground-water concentrations 
as high as 4 ~-tg/L. The Massachusetts Department of Envi
ronmental Protection states that perchlorate is unhealthy at or 
above a concentration of 18 ~-tg/L. 

Perchlorate concentrations for the entire set of ground
water and surface-water samples ranged from less than the 
detection limit to 0.50 ~-tg/L, with a median of 0.036 ~-tg/L 
(table 13). The perchlorate concentrations of water in samples 
collected from 13lysimeters (plus replicates) ranged from less 
than the detection limit to 0.47 ~-tg!L, with a median of 0.067 
~-tg/L. Perchlorate concentrations of water samples collected 
from eight shallow monitoring wells were quite similar to 

concentrations in lysimeters and ranged from 0.008 ~-tg/L (less 
than the RL) to 0.50 ~-tg!L, with a median of 0.050 ~-tg/L. The 
perchlorate concentration in samples from the three surface
water sites (Cypress Creek, Middle Creek and Pearces Creek; 
including replicates) ranged from 0.003 ~-tg/L (less than the 
RL) to 0.036 ~-tg/L, with a median of 0.0075 ~-tg/L. 

SUMMARY 

During 2002-2004, tl1e U.S. Geological Survey, in part
nership with the Mississippi Military Department/Mississippi 
Army National Guard, conducted an investigation to determine 
the quality of water in the unsaturated zone outside the central 
impact area at Camp Shelby near Hattiesburg, Miss. Informa
tion from that study, integrated with data from a related study 
by the U.S. Army Engineer Research and Development Cen
ter, will help the MSARNG to develop a better understanding 
of the processes that affect transport, transformation, and fate 



of contaminants; to determine the potential for future contami
nation of ground water in adjacent areas; to develop reason
able mitigation measures to reduce environmental impact; and 
to help ensure the continued, uninterrupted training activities 
at Camp Shelby. 

The USGS and USA-ERDC installed large volume, 
porous cup suction lysimeters (soil-water samplers) at shal
low depths at selected locations at Camp Shelby. Lysimeters 
installed for another study near Greenwood and selected 
surface-water sites were used for quality control/quality assur
ance purposes (to determine reference/background conditions). 
Shallow monitoring wells were installed at several of the 
lysimeter sites to better determine the extent of the water table 
and to compare the quality of water in the unsaturated zone 
with that from the saturated zone. Sites were located outside 
the central impact area for safety, but near the impact area to 
increase the likelihood of detecting any shallow near-smface 
contamination associated with training activities. 

Information obtained during installation of lysimeters and 
shallow monitoring wells is consistent with that previously 
reported. Soils typically are composed of sand, sandy loam, 
and clay, with low organic content. Most of the lysimeter and 
monitoring well sites are well drained. Water tables in the 
study area are controlled by a clay-rich confining unit that pre
vents significant aquifer contamination by smface activities. 

Water-quality samples were collected from 18 lysimeters, 
9 shallow monitoring wells, and 3 streams at Camp Shelby. 
All laboratory analyses were performed by Severn Trent Labo
ratories, Inc. in Arvada, Colo. 

The quality of water from the unsaturated zone at Camp 
Shelby generally was good. The specific conductance of 
lab samples of water from the unsaturated zone was low but 
varied greatly, ranging from 67 to 1,500 ~/em. The pH 
was near neutral and typical of shallow ground water in the 
area, ranging from 5.4 to 7.0. Major ion concentrations were 
low. Calcium ranged from 0.6 to 71 mg/L; chloride, 2.3 to 
12 mg/L; fluoride, 0.19 to 0.41 mg/L; potassium, less than 
the detection limit to 5.3 mg/L; sodium, 11 to 160 mg/L; and 
sulfate, 13 to 660 mg/L. Median concentrations of calcium, 
chloride, fluoride, potassium, sodium, and sulfate in water 
from the Can1p Shelby lysimeters (1.9, 5.1, 0.29, 0.90, 36, and 
52 mg/L, respectively) were lower than median concentrations 
in background water from lysimeters. 

Nutrient concentrations were small. Ammonia concen
trations ranged from less than the detection limit to 0.18 mg/L 
as N; nitrate plus nitrite, less than the detection limit to 4.0 
mg/L as N. All orthophosphate concentrations were less than 
the detection limit. Total Kjeldahl nitrogen concentrations 
ranged from less than the detection limit to 0.85 mg/L; and 
total phosphorus, 0.025 to 0.95 mg/L. Median concentra
tions of ammonia and nitrate plus nitrite in water from the 
Camp Shelby lysimeters (0.028 and 0.018 mg/L, respectively) 
were much lower than median concentrations in background 
water from lysimeters. However, median concentrations of 
total Kjeldahl nitrogen and total phosphorus in water from the 
Camp Shelby lysimeters (0.087 and 0.34 mg/L, respectively), 
although low, were higher than median concentrations in back
ground water from lysimeters. 
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Most trace-element concentrations were low. Median 
concentrations of antimony, beryllium, cadmium, chromium, 
copper, lead, molybdenum, nickel, selenium, silver, thallium, 
vanadium, and zinc in water from the Camp Shelby lysimeters 
(0.21, <0.01, <0.01, 0.87, 0.68, <0.01, 1.2, 3.1, 0.61, 0.064, 
<0.01, 8.0, and 6.5 ~-tg/L, respectively) were less than or equal 
to median concentrations in samples from background lysim
eters. Median concentrations of arsenic, barium, cobalt, iron, 
manganese, and tin in water from the Camp Shelby lysimeters 
(0.95, 64, 1.1, 19, 100, and 0.19~-tg!L, respectively) were 
higher than median concentrations in background samples 
from lysimeters. 

Few of the VOCs were detected at or above the stated 
MDLs. Only two VOCs were detected above the RLs. Methyl 
tert-butyl ether and 2-butanone (methyl ethyl ketone) were 
detected in one sample each, at a concentration of 5.4 and 
2,100 ~-tg!L, respectively. 

Few of the SVOCs were detected with concentrations at 
or above the stated MDLs. With the exception of caprolactum, 
which is not on the current list of Drinking Water Contami
nants, all concentrations were less than the RL. Unknown 
SVOCs were reported as tentatively identified compounds in 
samples from all sites. 

No explosives were detected at or above the stated 
MDLs. The perchlorate concentrations were very low, ranging 
from less than the detection limit to 0.47 ~-tgfL, with a median 
of 0.067 ~-tg/L-quite similar to concentrations in shallow 
monitoring wells, ranging from less than the detection limit to 
0.50 ~-tgfL, with a median of 0.050 !lg/L. 
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Table 1. Site information for selected lysimeters, Camp Shelby, Mississippi 

IC L. amp Shelb) I) \tmeter ,lie: QALS. qualit) -a"urancc/qualit) -control I) 'imctcr \itc u'cd to C\tahli\h rcfcrcncc/hackground 
condition'>:--. out of area '>ho" n 111 figure 2. :\otc: 'i tc' dc,troycd or which produced itbuf!icient \\ aler for watcr-qualit) analy,cs arc 
omitted! 

Site name Site Date constructed County latitude longitude lysimeter 
number depth, in feet 

c LS 1-5 05/24102 Forrc 1 I 3 1° 06 ' 49.9'' w 89° 09 ' 12.4" 4.7 

CSLS 1-10 05124102 Forre. t 3 1° 06' 47. ,. w 89° 09' 12.4'' 9.8 

SL 2-5 2 o-120/02 -orrest N 3 I 0 OS' 4 I .3" w 89° 09' 35.7" 5.0 

SLS 2-8 2 05/20/02 Forrc. t ~1 ° 05'41.3 '' w 9° 0 . 35.6" 8.0 

L 3-3 3 05120/02 Perry 3 1° 05 ' 04.5 '' w 89° 07' 30 6' ' 3.0 

CSLS 3-6 3 05/20/02 Perry 3 1° 05'04.7" w 89° 07' 305'' 6.0 

CS LS 4-5 4 05121/02 Perry 3 1 o OS' I I o· · w 89° os- mu:r· 50 

LS 4- 10 -1 05121/02 Perry N 31 ° OS' 11.2" v 9° OS' 08.8 .. 10.0 

CSLS 6-1 6 06/10/03 Perry 1 31 o OS' 2 .a· · w 9° 08 ' 08.0'' 1.2 

CS LS 6-3 6 06/ 10/03 Perry 31 o OS' 28.0'' w 9° 08' 08.0" 3.0 

CSLS 7-3 7 06/10/03 Perr :w 06 ' 29.0'' w '9° 04 . 56.0" 3.0 

C LS 8-5 8 06/10/03 Perry I 3 1 ° Q7' 03.Q'' w 9° 04 , 5 1.0'' 5.0 

SLS 9-3 9 03/ 16/04 Perry 3 1° 0 . 36.6" w 9° 02' 14.4'' 3.5 

SLS 9-5 9 03/16/04 Perry 3 1° 08 ' 36.7" w 89° o_· 14.4" 5.5 

SLS 9- 10 9 03/16/04 Perry I 3 1 ° 08' 36 8'' w 89° 02 ' 143" 10.6 

CSLS 10-3 10 05125/04 Perry 31 o OS' 28.4' ' w 9° 04 ' 56.9'' 3.0 

CSLS 10-5 10 05125/04 Perry 31° 05 ' 28.2" w 89° 04 ' 56.4" 5.0 

CSLS 10-8 10 05125104 Perry N 3 1° 05' 28.4' ' w 89° 04' 54.8" 8.0 

c L I 1-3 II 07/26/04 Perry 3 1 o o8· 28.6 .. W 89° 02' 13." 3.0 

SLS 11 -5 I I 07/26/0-1 Pcrr 1 3 1° 08' 28 .6" W 89° 02 ' I .8'' 5.0 

CSLS 11 - 10 II 07126/04 Perry N 3 1° 0 . 28.7" w 89° 02' 13.6'' 10.0 

QALS 5 04/25/02 Carroll N 33o 32' 28.0'' w 90° as· 02.o·· 5.0 

QALS II 04/25/02 Carrol l 33° 32' 28.0'' W 90° OS' 02.o·· I 1.5 
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Table 2. Site information for selected surface-water sampling sites, Camp Shelby, Mississippi 

[USGS, U.S. Geological Survey; CSLS, Camp Shelby lysimeter site] 

Site name 

Middle Creek near 
Brooklyn 

Pearces Creek 
near Janice 

Cypress Creek 
near Beaumont 

USGS station number Site number 
(fig. 3) 

02479143 SW1 

02479144 SW2 

02479153 SW3 

latitude longitude Remarks 

N 31° 05' 03.5" W 89° 07' 31.1" Gaging station; near CSLS 3-3, 
3-6; well 3 

N 31° 05' 08.7" W 89° 05' 07.7" On South Tank Trail, near south
eastern comer of central impact 
area 

N 31° 05' 00.0" W 89° 01' 04.8" Upstream of long-term (Oct. 
1966-present; 37 years) g~ging 
station Cypress Creek near 
Janice (02479155) 

Table 3. Site information for selected shallow monitoring wells, Camp Shelby, Mississippi 

[USGS, U.S. Geological Survey; MPF, mortar firing point; OP, observation point; FP, fi1ing point. Wells tenninate with a 3-foot drive point] 

Well number (fig. 2) Associated Camp Date constructed Well depth (bottom Remarks 
Shelby lysimeter of screen), in feet 

site below land surface 

1-5, 1-10 03/10/04 6.0 Range 45 

2 2-5, 2-8 04/06/04 4.5 Range 47C 

3 3-3, 3-6 03/11/04 9.8 East bank of Middle Creek; upstream of USGS gage 

4 4-5, 4-10 03/11104 9.6 Close to MFP 27 and OP 12 

6 6-1, 6-3 03/10/04 16.5 Range 48 

7 7-3 03/11/04 9.0 OP 8, MFP 22 

8 8-5 04/07/04 9.7 OP5 

9 9-3, 9-5, 9-10 04/07/04 12.4 FP 125A 

10 10-3, 10-5, 10-8 04/07/04 11.0 OP6 

11 11-3,11-5,11-10 07126/04 13.0 FP 125B 
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Table 4. Drillers' logs of selected lysimeter sites and shallow monitoring wells, Camp Shelby, Mississippi 

L . Camp Shclb} I) >Hncter ,i te: ft. feet] 

Site name 

C LS 2-5 

. LS 2-8 

CSL -3 

' s :l-6 

CSLS 4-5 

C LS 4- JO 

C L 6- 1 

Depth, in feet Description 

0 .0-3 .0 Sand 

3.0- .5 

3.5-5.5 

0.0-0.5 

0.5-2.5 

2 .5-3.5 

3 5- .0 

0.0-0 5 

0.5-2.0 

2.0- .0 

0.0-0.5 

0.5 -3 .0 

3.0-5.0 

5.0-6.0 

0.0-0.5 

0.5- 1.0 

1.0-2.5 

2.5-5.0 

5.0-5.5 

0.0-3 .0 

3.0-4.0 

4.0-5.0 

5.0-6.5 

6 5-6.8 

6.8-8.2 

8 .2- 10. 3 

0.0-0.2 

0 .2- 1. 1 

1. 1- 1.6 

1.6-2 .1 

2. 1-2.7 

2.7-3.7 

3.7-4.3 

Clay. red, moi~t 

Clay. gray. mo i ~ t 

Sand , dark brown 

oar e . an I and grave l 

Sand wi th o range- red c lay. plastic. wet 

Jay, g ray. moist 

!wa te r leve l=7.7 feet below land surface ! 

Top so il , black. ri ch 

Sandy c lay. brown 

Sandy c lay. light tan 

Top so il. black 

Sa nd y c lay. brown 

Sandy c lay, li ght tan 

Sand c lay. 0 ray. mo i t 

I water lcvcl=5.7 feet below land surface ! 

Top 'oi l 

Fine. andy. ill . li ght brown 

Sanely . ill , da rker brown 

Sandy si lt, with a lilllc sub-pea gravel 

Medium sand, very dark brown , very moi t 

Silty sa nd, li ght tan with treak. of brown 

Si lty. and. darker brown 

San I. I ight tan , m ist 

·tnd , medium to coarse. wi th fine. black organic mate ri al 

. andy c lay. g ray 

Medium sand. g ray. wi th s ilt 

Turquoise c lay wi th sand and brown orga ni c materia l 

Li ght brown sand with roots 

Li ght brown sand with loam 

Light brown sand with loam and rounded pebbles 

Dark gray-green s ilty c lay 

Light tan s ilty clay. increa. ing saturation 

Dark tan c lay. increa. ing aruration 

Dark tan c lay. increas ing aturation 

I next day. wate r Jcvcl=2.5 fee t below Janel . urface 1 



Table 4. Drillers' logs of selected lysimeter sites and shallow monitoring wells, Camp Shelby, Miss issippi--Continued 

Site name Depth, in feet Description 
(fig . 2; 

tables 1, 3) 

CSLS 6-3 0.0-0.2 Root zone {A horizon ) 

CS L 7-3 

CSL -5 

Weill 

Well2 

0.2-0.7 Red ·J ay 

0.7- 1.1 Red clay; carbon fleck · 

I. 1-1.8 O;u·k brown loam/ oil: carbon flecks 

I .8-2.5 Mottl d dark brown and light tan cia (loam . il ): abundant carbon 

2.5-5.5 Light tan cia with oran,c/red iron-oxides abundam;. paringly moist 

5.5-6.0 ame a. abo c. but . aturated 

[water leve1=4.2 feet below land surfac~.:l 

0.0-0.3 Sandy loam 

0.3- 1.9 Light ochre yellow sand y clay 

1.9-2.3 Li ght tan sandy cia 1 ith iron ox id ' 

2.3-2.7 Li ght tan . andy clay 11 ith in reas ing . aturati on 

2.7-3.2 Lig ht tan . and wi th increa;,ing . aturati on 

3.2-3.5 amc as above 

I water lc cl=3.5 feet below land surface I 

0.0-0.5 Roots. organics, iron oxides 

0.5-0.9 Orange, ochre clayey sand 

0.9- 1.3 Same a. above, moi. l 

1.3-2.8 Silty sand, moi t 

2. -3.4 Silt hand . light tan to ochre. iron oxide. 

3.4-4.6 illy . and with increasing clay 

4.6-5.5 Silty sand with in rea. ing lay and incrca. ing saturation 

0.0-0.5 Fill material 

0.5-2.0 

2.0-3.0 

andy clay. gray 

andy clay. mi xed with tan clay 

1 water level= 1.23 fe t below land . urface l 

0.0-0.5 Sandy loam 

0.5-1 .3 Tan . andy loam 

1.3-2 .2 Sand, whi te. with gravel 

2.2-2.6 Sand. whi te. with gravel. li ght tan 

2.6-2.9 White . and. ery moi. t 

2.9-3.0 White sand with a lot of grave l 

3.0-3.6 Orange cia (s loughing) 

1 water leve l=3.05 feet below land surface! 
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Table 4. Dril lers' logs of selected lysimeter sites and sha llow monitoring wells, Camp Shelby, Mississippi--Continued 

Site name 
(fig. 2; 

tables 1, 3) 

Well 3 

Well-! 

Wcll6 

Well7 

We ll 

We ll 9 

Depth, in Description 
feet 

0.0- 1.0 Dark andy loam 

1.0-1.5 Light tan andy loam 

1.5-2.6 Light tan sand, loam with increa. ing tan, moi.t 

2.6-3.0 Yellow and. lightly orange 

l water level=3.02 feet below land surface] 

0.0-2.6 Light brown . andy loam 

2.6-4 . 7 Lieht brown . andy loam, some gray 

4.7-4.9 Dark gray and , wet 

[water level=3.70 feet below land urface j 

0.0-0.4 Brown and 

0.4- 1.0 Ye ll ow-brown . andy clay 

1.0- 1.5 Orange-brown lay 

1.5-2.5 Orange-brown c lay with reddish streaks 

2.5-3 . Orange-brown clay wi th a lot of red clay 

3.5-4.0 Orange-brown clay with tan and streaks 

4.0- .0 Brown. red (ru . t) and tan clay 

8.0-8 .5 Brown. red c lay wi th more tan clay 

8.0-8.8 Tan c lay wi th a lot of gray and , very fr iable 

.8- 16.5 Gray . and with gray c lay 

0.0- 1.0 Ye ll ow-orange-tan . andy loam. with organi c materia l 

1.0-3.9 Sanel y clay, yellow-orange, picking up some pi nk streaks-ox idation 

3.9--1.9 Gray clay and sand mi xed with ye llow-orange clay. moist 

4 .9-6.0 ame as above. but with more gr y clay ·treaks 

6.0-9.0 White sand. we t 

[waterle e l=5.60 feet below land . urface[ 

0.0-2.0 Tan andy loam 

2 .0-2. Tan sandy loa m with li ght to darker tan and 

2. -3.7 Light tan . and , turning gray, moist 

3.7-5.5 Gray sand. almost white. moi t 

5.5 -8.0 White sandy clay, saturated 

I water levcl=4.30 feet be low land . urface] 

0.0-0 .9 Light brown sa ndy loam 

0.9-2.2 Orange-brown clayey loam 

2.2-2.9 Loamy clay, li ghter, orange-brown 

2.9-3 .6 Same, with specks of re I oxidation 

3.6-4 . 1 Loamy orange-brown clay, with . treak of red clay 

4 . 1-6.4 Tan mi xed with orange-brown c lay 

6.4 -7 .0 Red. ratty c lay with tan . treaks of fin e sand 
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Table 4. Drillers' logs of selected lysimeter sites and shallow monitoring wells, Camp Shelby, Mississippi -- Continued 

Depth, in feet 

0.0-0.1 

2.5-2.9 

4.0-4.3 

4.6-5.0 

9. - 10.0 

10.6 

12.0 

Composite lithologic log: Firing Point 125 (FP125A). Camp Shelby 

Sandy loam. Soil samples FP I r -I (0.0-0.2 ft. Lab no. 0 r6): FP 12" -2 (0.0 - 0.2 ft. Lab no. 0 35-1): and FP12 -3 (0.0-
0.3 ft. Lab no. 08352) . Gras y surface removed for I imeter installation 

Sandy clay loam. oil ample FP 125-1 (2.5-2.9 ft. Lab no. 0 3 "7) 

Sandy loam. Soil sample FP 1_5-2 (-1 .0-4.3 ft. Lab no. 08 "5) 

Lysimeter FP 125-2 installed at thi . d pth 

Sandy clay loam. FP 125-1 (9.8-10.0 ft. Lab no. 0 353). L imeter FP 125- 1 installed at 9.7 to I 0.1 ft. 

Bonom of hole 

Max imum depth of drive point well 

Firing Point 125: Sandy (Clay) Loam 
80r------------------------------------------------, 

~ 60 
z 
~ 
Cl 
z 
::;) 

~ 40 
t
z 
w 
(.) 
0:: 

~ 20 

PERCENT SAND 

- PERCENT SILT 
- PERCENT CLAY 

OL-~~L---~UR--~~~----~~~~~~-=~~~ 
FP125-1-2 . 7 FP125-2-0.1 FP125-2-4.15 FP125-3 -0.15 FP125-3-9.9 FP125-1-0 .1 

SOIL SAMPLE 
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Table 5. Inorganic water-quality data (physical properties, major ions, nutri ents. and trace elements) for selected lys imeters, Camp 
Shelby, Mississippi 

I SLS. 'amp Shclb) ly'lmctcr ite: flg/L. microgram'> per liter: mg/L. milligram'> per liter: !! /em. micrw,iemcn\ per cent imeter: 0. k >> than mcth d dctecti n 
I unit. B. method blan~ contammatron. J. c trmatcd re-.ult Oe" than the rcponrng limit): L. interference' prc>clll : Q. de,atcd reponing limit: bold . median ' alucl 

Site name 

SL 7-3 

L 4-5 

' Sl. 1-5 

LS 6-

C L 6- 1 

-5 

LS 3-3 

SL 2-8 

'SLS 3-6 

CSLS 1- 10 

SLS 2-5 

'SLS 4- IO 

-5 

'SLS -1 -10 

CSLS 7-3 

C. I.S 3-3 

C:L 1- 10 

SLS 1-5 

CS LS 2-R 

CS LS 2-5 

SLS 1-5 

CS LS 3-6 

SL 4-5 

cs s 6- 1 

CSLS 6-3 

SLS 4-5 

CSLS 6-3 

CSL 7-3 

SL ' 6- 1 

'SLS . -3 

'SI.S 1- 10 

CSLS 8-5 

SL - -8 

CSLS4- IO 

CSLS 3-6 

CSL . 1-5 

CS I S 2-5 

'SLS 1-. 

Date 

0 /26/03 

07/29/02 

08/26/03 

08/26/03 

0 /26103 

0 /26/07-

07/29/02 

07/29/02 

07/29/02 

07/30/02 

07/29/02 

07/29/02 

08/ 18/0. 

08/2 /02 

08119/03 

08/2 /02 

0 /2 /02 

() /2 /02 

08/28/02 

0 /28102 

0 II X/03 

08/28/02 

08/28/02 

08118/03 

08118/03 

07129102 

08/26/03 

08/26/03 

08/26/03 

07/29102 

07/30/02 

08/26/03 

07/29/02 

07/2W02 

07/29/02 

07130/02 

07/29/02 

08/26/03 

Parameter 

Aluminum 

lumrnum 

Al umrnum 

Aluminum 

Al uminum 

Al uminum 

luminum 

lum inum 

Aluminu m 

luminum 

Aluminum 

Alumin um 

Aluminum 

Ammonia a., N 

Ammonia a, 

Ammonia a~ 

Ammonia a" T 

Ammonia a\ N 

mrnonia a.., 

Ammonia a., 

Ammonia ,,p., 

Ammonia a' N 

Ammonia a' :\1 

Ammonia a<, N 

Ammonia '" N 

mmo ni a a' 

Antimony 

Antimony 

Amimony 

Antimony 

Anrimony 

Antimony 

Antimony 

Amimony 

Antimony 

Amimony 

An ti mony 

An timony 

Antimony 

Results 

380 

250 

220 

150 

11 0 

79 

76 

57 

26 

25 

0 

0 

0 

76 

0. 18 

0.062 

0.056 

0.049 

0.03 

0.030 

0.028 

0.022 

0 

0 

0 

0 

0 

0.028 

1.3 

1.0 

1.0 

0.50 

0.2 . 

0 .24 

0.21 

0. 14 

0. 13 

0.12 

0 .084 

0.079 

0 

0.21 

Remarks 

B J 

B J 

B J 

B J 

Units 

frg/L 

frg/L 

ftg/L 

flgfL 

11g/L 

flg/L 

!Jg/L 

flg/ L 

!Jg/L 

J.lg/L 

fl g/L 

mg/L 

mg!L 

mg/L 

mg 

mg/L 

mg!L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg!L 

!tg!L 

ftg!L 

;rg/L 

;rg/L 

!lgfL 

f.lg/L 

fl g/L 

!Jg/L 

!Jg/L 

!Jg/L 

!Jg/L 

!!g/L 

;rg/L 

Reporting limit Method detection 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

0. 1 

0. 1 

0 .1 

0. 1 

0. 1 

0.1 

0. 1 

0.1 

0.1 

0. 1 

0.1 

0. 1 

0.1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

limit 

0.03 

0.0 15 

0.03 , 

0.0 15 

0.0 15 

0.0 1. 

0.0 15 

0.0 15 

0.038 

0.0 15 

0.0 15 

0.03 

0.0.> 

0 .040 

0 .024 

0.024 

0.024 

0.0-10 

0.040 

0.024 

0.040 

0.040 

0.040 

0.040 

0.040 

0.024 
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Table 5. Inorganic water-qua li ty data (physical properties, major ions, nutrients, and trace elements) for selected lysimeters. Camp 
Shelby, Miss iss ippi --Continued 

Site name 

CSLS --8 

CSL 7-3 

C L -l -5 

CSLS 2-5 

CSLS 1- 10 

3-3 

CSLS 4- 10 

CSLS 6-3 

C LS 8-5 

CS LS 1-5 

CSLS 6-1 

CSLS 1-5 

CSL 3-6 

SLS _-5 

L 4- 10 

SLS 1-5 

C LS 3-6 

L 6- 1 

SL. 6- 1 

SL 2-

CS LS 1- 10 

SL. 6- 1 

L 6-3 

CS L 1-5 

CS LS 7-

SL -l -5 

C L -5 

C LS 3-. 

'L 1-5 

SLS 1-5 

CSL 1-10 

SLS 2-5 

C ' LS 2-8 

CSLS 3-3 

CSLS 3-6 

CSLS 4- 10 

CSLS 4-5 

CSLS 6- 1 

CSLS 6-3 

CSLS 7-3 

CSLS 8-5 

Date 

0712910'2. 

(l 1'2.610 

07/29/02 

071'2.9102 

07/30/02 

07/29/02 

07/29/02 

0 126/03 

0 _6/03 

0 /26/03 

08/26/03 

07/30/02 

07/29/02 

07129/02 

07/29/02 

07130/02 

07/29/0_ 

08126/03 

0 126103 

07129/02 

07/30/02 

0 /26/03 

0 12610. 

0 126103 

0 126103 

07/2W02 

08/26/03 

07129/02 

07/30/02 

0 /26103 

07/30102 

07129/02 

07/29/02 

07/29/02 

07/29/02 

07/29/02 

07/29102 

08/26/03 

08126/D:\ 

08/26/03 

08/26/03 

Parameter 

r~e nk 

r eni · 

n,cnic 

r.\cni , 

Ar~eni c 

Ar;enic 

Barium 

Barium 

Banum 

Barium 

Barium 

Banum 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Bari um 

Barium 

Beryllium 

Beryll ium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Bcr Ilium 

Beryllium 

Beryllium 

Beryllium 

Beryll ium 

Beryllium 

Results 

55 

5.5 

2.1 

1.2 

1.2 

0.95 

0. 0 

0 .62 

0.51 

0 .-13 

O.J' 

0. 19 

0.95 

180 

1-\0 

130 

120 

102 

101 

79 

6-l 

61 

.19 

37 

16 

3.7 

. . J 

64.0 

0.220 

0.044 

0 

0 

() 

0 

0 

0 

0 

0 

() 

() 

() 

0 

Remarks Units 

ug L 

ug/L 

ug/1 

Jtg/L 

ug L 

ug/L 

ug/l 

ug/1. 

ug/L 

ug/1. 

ug I 

Jtg/L 

ug/L 

ltg/1. 

ug/1 

ug/1. 

it!!IL 

ug/1. 

ug/ 1. 

Jtg/L 

ugfl. 

ttgfL 

Jtg/L 

JtgfL 

jtg/L 

J.lgfL 

ftg/L 

J!g/L 

Reporting l imit Method detection 

5 

limi t 

O.lk>l 

0.120 

0.061 

()()(>I 

O.Ohl 

!Uk>l 

().()(lJ 

0 .120 

!) 120 

0 1-0 

() 120 

(}()(lj 

O.Otll 

()()~/ 

00:>7 

0.0~7 

()(J)7 

0 OXI 

OOHI 

0.0.~ 

00"7 

on. 1 

O.OHI 

IUIXI 

0.0, I 

OO'i7 

0 081 

0.0"7 

0 02X 

om2 

0.028 

0.02' 

0.028 

0.028 

0.028 

0.02l\ 

0.028 

0.032 

0.032 

0.032 

0.032 
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Table 5. Inorganic water-qua lity data (physical properties, major ions, nutrients, and trace elements) for se lec ted lys im eters, Camp 
Shelby, Mississippi--Continued 

Site name 

SLS 1- 10 

C L 1-5 

C L 6- 1 

CSLS 2-5 

LS 3-6 

C L. 1-5 

CS I~ 2-8 

L 3-3 

SLS 4- 10 

SLS 4-5 

L 6-3 

CSLS 7-3 

SLS 8-5 

CS LS 1- 10 

CSLS 2-5 

LS 4- 10 

SLS 1-5 

CS LS 2-8 

. LS 3-6 

CSL. 6-:l 

L. 6- 1 

CS LS 3-3 

'SLS 4-5 

s 1-5 

CS LS 7-3 

CSLS R-5 

C LS 4-5 

CS LS 3-6 

CSLS 6-3 

C LS 3-3 

CS LS 1-5 

CS L. I -5 

SLS 1- 10 

C. L 8-5 

CSI.S 4- 10 

SLS 2-5 

SLS 6- 1 

CSLS 2-8 

CSLS 7-3 

Date 

07/30/02 

07/30/02 

0 /'26/03 

07/29/02 

07/29/02 

08/26/0 

07/29/02 

07129/02 

07/29/02 

07/29/02 

08/26/03 

08/26/0 

08/26/03 

07/30/02 

07/29/02 

07/29/02 

07/30/02 

07/29/02 

07/29/02 

08/26/03 

08/26/03 

07/29/02 

07/29/02 

08/26/03 

08/26/03 

08/26/03 

08/28/02 

08/28/02 

08/26/0 

08/28/02 

08/26/03 

O!l/2 /02 

Oll/2!l/02 

08/26/03 

08/28/02 

08/28/02 

08/26/03 

08/28/02 

08/26/W 

Parameter 

Cadmium 

Cadmium 

admium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

admium 

Cadmium 

Cadmium 

alcium 

alcium 

akium 

Calc ium 

Calcium 

alci urn 

Calc ium 

alci um 

Calcium 

Calc ium 

alc ium 

Calcium 

alci um 

Chloride 

Chloride 

Chloride 

Chloride 

Chloride 

Chloride 

Chloride 

Chloride 

Chloride 

Chloride 

Chloride 

Chloride 

Chloride 

Resu lts 

0.25 

0. 17 

0.071 

0.042 

0 .038 

0 

0 

0 

0 

0 

0 

() 

0 

n 

7 1 

24 

19 

13 

12 

3.2 

1.9 

1.6 

1.5 

I .5 

1.2 

1.0 

0.6 

1.9 

12 

9.0 

8.2 

6.2 

5.3 

- .2 

5. I 

4.2 

3.6 

3. -

3. I 

2.7 

2.3 

s_J 

Remarks 

B 

B 

B 

13 

B 

Units 

~ ~giL 

rtg/L 

[tg/L 

~tg/L 

~t g/L 

~ t g/L 

~~giL 

~tg/L 

ftg/L 

[tg/L 

[tg/L 

mg!L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg!L 

mg!L 

mg/L 

mg/L 

mg/L 

rng/L 

mg/L 

mg/L 

mg/L 

mg!L 

mg!L 

mg/L 

Reporting limit Method detection 

0 .2 

0.2 

0 .2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0 2 

0.2 

0.2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

limit 

0.022 

0.022 

0.05 1 

0.022 

0 .022 

0 .05 1 

0.022 

0.022 

0.022 

0.022 

0 .05 1 

0.05 1 

0 .05 1 

0.03 1 

0.03 I 

0.03 1 

0.03 1 

0.03 1 

0.03 1 

0.076 

0076 

0.03 1 

0.03 1 

0 .076 

0 .076 

0.076 

0. 10 

0.10 

0 .22 

0 .10 

0 .22 

0. 10 

0. 10 

0.22 

0 .10 

0. 10 

0.22 

0. 10 

0.22 
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Table 5. Inorganic water-quality data (physical properties, major ions, nutrients, and trace elements) for selected lysimeters, Camp 
Shelby, Mississippi--Continued 

Site name 

CSL 4-5 

L! 1-10 

C LS 1-5 

CSLS 3-3 

C L 3-6 

C LS 2-

C LS 2-5 

CSL 4- 10 

CSLS 6-1 

CSLS -5 

CSLS 7-3 

C LS 1-5 

CSLS 6-3 

. LS 2-5 

CSL 1-5 

C LS 3-6 

SLS 6-3 

SLS 1- 10 

CS L 4- 10 

SLS 6- 1 

L 7-3 

SLS 1-5 

CS LS 2-

L 4--

L n 
SLS -5 

C LS 6- 1 

CS L 2-5 

C LS 1-5 

C L 1-10 

CSLS 4-5 

CS LS 6-3 

CSLS 7-3 

SLS 1-5 

SLS 8-5 

CS L 2-8 

SLS -3 

CS LS 3-6 

SLS 4- 10 

Date 

07/29/0'2. 

071'0102 

0713010'2 

07129102 

07/29/0_ 

07129102 

07/29/0'2. 

07/29/02 

08/26/03 

08/'2.6/03 

0 /26/03 

08/'2.6/03 

0 /26/03 

07/29/02 

07/30/02 

07129/02 

0 /26/03 

07/30/02 

07/29/02 

08/26/01 

08126/03 

0 /26/03 

07!_9/02 

07129/02 

07129/02 

08126/03 

08/26/03 

0712910'2 

07/30/02 

07/30/02 

07/29/02 

08/26/03 

08/26/03 

08/26/03 

08/26/03 

07/29/02 

07/29/02 

07/29/02 

07/29/02 

Parameter 

Chromium 

Chromium 

Chromium 

hromium 

hromium 

Chromium 

hromium 

hrorn ium 

hromium 

Chrom ium 

Chrom ium 

hro mium 

hromium 

bah 

ohah 

obah 

oha lt 

ohah 

obah 

ha lt 

obah 

Caba l! 

Coba lt 

oba lt 

obah 

Cohalt 

Copper 

Copper 

Copper 

Copper 

Copper 

opper 

Copper 

Copper 

Copper 

Copper 

Copper 

Copper 

Copper 

Results 

1.1 

1.1 

1.0 

1.0 

0.'>6 

0. 7 

0.79 

0.6 

0.6 

0.64 

0.5 

0.55 

0.87 

9.5 

5.0 

3.4 

1.6 

1.5 

1.1 

1. 1 

1.0 

0.66 

0.39 

0.39 

0.35 

0.15 

1.1 

2.1 

2.0 

I. 

1.6 

1.6 

0.86 

0.6 

0.65 

0.34 

0 

0 

0 

0 

0.68 

Remarks 

B 

BJ 

BJ 

B J 

BJ 

BJ 

B J 

BJ 

B .l 

B J 

B J 

B J 

B J 

Un its 

ftg 

ftg/L 

ftg/L 

)t,/L 

uo 
' "' 
ltg/L 

)tg/L 

ltg/L 

)tgll 

)lg/L 

)tgll 

!'gi L 

)tgll 

f.lg/L 

ft!!/L 

)tg/L 

)tg/L 

)tg/L 

~ tgfL 

i'g/L 

)t g/L 

pgll 

ftg/L 

)tg/L 

)tg/L 

ftg/L 

ltJIL 

)tg/L 

l'g/L 

1•g/L 

)tg/L 

Reporting limit Method detection 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

limit 

0.24 

0.24 

0 24 

0.24 

0.24 

0.24 

0.24 

0. 4 

0.13 

0. 13 

0.13 

0. 13 

0. 13 

0.015 

0 .0 1. 

0.0 15 

0.017 

0 .015 

0.01 

0.0 17 

0.0 17 

0.0 17 

0.01 . 

0 .015 

0.0 15 

0.0 17 

0.17 

0.63 

0 .63 

0.63 

0.63 

0 . 17 

0.17 

0 .17 

0.17 

0.63 

0.63 

0.63 

0.63 
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Table 5. Inorganic water-quality data (physica l properties, major ions, nutrients, and trace elements) for selected lys imeters, Camp 
Shelby, Mississippi--Continued 

Site name 

c 
LS4-10 

CSL. -5 

CSLS 1- 10 

CSL 3-3 

SLS 3-6 

CSLS 4-5 

CSLS 2-8 

CSL 2-5 

CSLS 6-3 

CSLS 7-3 

CSLS 1-5 

CSLS 6-1 

SLS 2-5 

SL 4-5 

CSLS 3-3 

SLS 7-3 

LS 1-5 

CS LS 6-1 

CS LS 8-5 

CS LS 2-8 

SLS 1- 10 

SLS 1-5 

CS LS 3-6 

CSLS 4-10 

SLS 6-

SLS4- JO 

CS LS 4-5 

·Ls 1- 1o 

CSLS 1-5 

CSLS 1-5 

CSLS 2-5 

CSLS 2-8 

SLS 3-3 

CSLS 3-6 

CSLS 6- 1 

CSLS 6-3 

CSLS 7-3 

CSLS 8-5 

Date 

08/28/02 

08/26/03 

08/28/02 

08/28/02 

08/28/02 

08/28/02 

08/28/02 

08/28/02 

08/26/03 

08/26/03 

08/26/03 

08/26/03 

07129/02 

07/29/02 

07/29/02 

08/26/03 

0 /26/03 

0 /26/03 

08/26/03 

07/29/02 

OW0/02 

07/30/02 

07/29/02 

07/29/02 

0 /26/03 

07129/02 

07/29/02 

07/30/02 

07/30/02 

08/26/03 

07/29/02 

07/29/02 

07/29/02 

07/29/02 

08/26/03 

08/26/03 

08/26/03 

08/26/03 

Parameter 

Fluoride 

Fluonde 

Fluoride 

Fluoride 

Fluondc 

Fluoride 

Fluoride 

Fluoride 

Fluoride 

Fluoride 

Fluoride 

Fluoride 

Fluoride 

Iron 

Iron 

Iron 

Iron 

Iron 

Iron 

Iron 

Iron 

Iron 

Iron 

Iron 

Iron 

Iron 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Resul ts 

0.41 

0.36 

0.35 

0.31 

0.31 

0.30 

0.29 

0.26 

0.24 

0.23 

0.23 

0.19 

0.19 

0.29 

390 

150 

4-l 

44 

39 

20 

19 

14 

0 

0 

0 

0 

0 

19 

0.22 

0. 19 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Remarks 

J 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

flg/L 

ftg/L 

flg/L 

jlg/L 

jlg/L 

ftg/L 

ftg/L 

~tg!L 

~tg!L 

ftg/L 

il /L 

!-lg/L 

ftg/L 

!Jg!L 

ftg/L 

ftg/L 

!lg/L 

jlg/L 

jlg/L 

].lg/L 

!lg/L 

jlg/L 

ftg/L 

jlg/L 

Reporting limit Method detection 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

l imit 

0.03 

0.03 

0. 11 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0. 1 I 

0. 1 I 

0. 11 

0.1 I 

13 

I " 

13 

19 

19 

19 

19 

13 

13 

I " 

13 

13 

19 

0.15 

0. 15 

0.15 

0.15 

0.19 

0. 15 

0. 15 

0.15 

0.15 

0.19 

0.1 9 

0. 19 

0.1 9 
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Table 5. Inorganic water-qua lity data (physical properties, major ions, nutrients, and trace elements) for selected lysimeters, Camp 
Shelby, Mississippi--Continu ed 

Site name 

C LS 2-5 

CSLS 1- 10 

CSLS 2-8 

CSLS 4- 10 

SLS 1-5 

SLS 6-1 

CSLS 3-6 

SLS 1-5 

CSLS 6-3 

SLS 3-3 

CSLS 4-5 

CSLS 7-3 

CSLS -5 

C LS 6-3 

SLS 7-3 

CSL 4-5 

LS 2-8 

SLS 4- 10 

LS 1- 10 

SLS 2-

C LS 3-3 

CSL 3-6 

C L . -5 

SLS 6- 1 

SL 1-5 

LS 1-5 

CS L 1- 10 

CSLS 4- 10 

CSLS 1-5 

CSLS 2-5 

CSLS 3-6 

CSLS 4-5 

CSLS 2-8 

CSLS 3-3 

SLS 7-3 

CSLS 6- 1 

CSL 6-3 

CSLS 1-5 

CSLS 8-5 

Date 

071?.9102 

07/30/02 

07/?.Y/02 

07129102 

07/30/02 

08/26/03 

07/29/02 

08/26/03 

08/26/03 

07/29/02 

07/29/02 

08/26/03 

08/26/03 

08/26/03 

0 /26/03 

07/29/02 

07/29/02 

07/29/02 

07/30/02 

07/29/02 

07/29/02 

07/29/02 

0 /26/0_ 

0 /26/03 

07/30/02 

0 /26/03 

07/30/02 

07/29/02 

07/30/02 

07/29/02 

07/29/02 

07/29/02 

07/29/02 

07/29/02 

08126/03 

08/26/03 

0 /26/03 

08/26/03 

08/26/03 

Parameter 

Mangane'e 

1angane' e 

Manganc'c 

Mangane ·e 

Mangane~c 

Mangane. e 

Manganese 

Mangane c 

1anganc e 

Manganese 

Manganese 

Mangane e 

Manganese 

M olybdenum 

Molybdenum 

Molybdenum 

1olybdenum 

M lybd num 

Molybdenum 

Molybdenum 

Molybdenum 

Molybdenum 

1olybdenum 

M olybdenum 

Molybdenum 

M olybdenum 

ickel 

ickel 

i kel 

ickcl 

Nickel 

Ni kcl 

ickel 

ickel 

ickel 

ickel 

ickel 

ickel 

ickel 

Results 

1.700 

700 

290 

220 

I 0 

120 

100 

40 

25 

10 

. I 

7.6 

4.7 

100 

16 

.7 

7. 

-1.9 

2.2 

1.2 

1.2 

1.1 

0.27 

0.22 

0.15 

0. 11 

0 

J.2 

-1 3 

39 

16 

9.5 

6.8 

5.1 

3. 1 

2.7 

2.7 

2.5 

2.3 

1.4 

1.1 

3.1 

Remarks 

B 

B 

B 

B 

B 

L 

B 

L 

L 

B 

B 

L 

L 

Units 

[lg/ 

11g/L 

pg/L 

pg/L 

11g/L 

jlg!L 

[lg/L 

!-lg/L 

j.lg/L 

[lg/L 

11g/L 

11g/L 

l'g/L 

!I giL 

11g/L 

11g/L 

11g/L 

11g/L 

11gfL 

11g/L 

11g/L 

!'gfL 

11g/L 

[lg/L 

I' giL 

!-lg/L 

1-'g/L 

J.lg/L 

!-I giL 

!-I giL 

J.lg/L 

J.lg/L 

J.lg/L 

Reporting limit Method detection 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

limit 

0.061 

0.061 

0 .061 

0.061 

0 .061 

0.100 

0 .061 

0 .100 

0.100 

0 .061 

0.061 

0.100 

0.1(}() 

0.0-10 

0.()-10 

002.1 

0 .02. 

0.02.1 

0.02.1 

0.02.1 

0.023 

0.02.1 

0.0-10 

0.()-10 

0.0-:l 

0.0-10 

0.2. 

0.25 

0.25 

0.25 

0 .25 

CLS 

0.25 

0.25 

0.15 

0.15 

0.15 

0.15 

0.15 
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Table 5. Inorganic water-qual ity data (physical properties, major ions, nutrients, and trace elements) for selected lysimeters, Camp 
Shelby, Mtssissippi --Continued 

Site name 

c L. 4-5 

C L 1- 10 

LS 1-5 

'L 2-8 

L 6-3 

CSL 8-5 

CSLS 4-10 

LS 7-3 

CSLS 1-5 

SLS 2-5 

CSLS 3-3 

SLS 3-6 

SL 6- 1 

CS I.S 2-8 

L. 3-3 

. LS 8-5 

CS LS 7-3 

CSLS -1 -5 

SLS -1- 10 

SLS 2-5 

1- 10 

CS LS 6-3 

CS LS 6-1 

. L 3-6 

'SLS 1-5 

·. LS 1-5 

SL 1- 10 

SLS 1-5 

SLS 1-5 

SLS 2-5 

CS LS 2-8 

SL 3-3 

CS LS 3-6 

CSL . 4- 10 

SL 4-5 

CSLS f - 1 

SLS 6-3 

SLS 7-3 

CSLS 8-5 

Date Pa rameter 

08128/02 . ttrate pluo; nitrite a'>;\ 

08/28/02 'i trate plu> nitnte a\ 1' 

0 /28/02 Nitrate plu, nitntc a~ 

0 128/02 Nitrate plu, nitrite"' 

08/18/03 it rate plu' nitrite a'> ' 

0 /18/0" i':itrate plu, nitrite a\ N 

0 /28/02 Nitrate plu, nitrite a'> 

08/19/0" itrate plu, nitrite a'> 

08/1810" itratc plus nitrite a'> 1 

08/28/02 itratc plu nitrite a> 

08/28/02 , itrate plu' ni trite as 

08/28/02 , itratc plu'> nitri te a; 

08/1 /03 itratc plus nitri te a~ 

08/2 /02 

08/2 /02 

08/26/03 

08/26/03 

08/28/02 

OR/28/02 

08/2 /02 

08/2 /02 

08/26/03 

08/26/03 

0 /2 /02 

08/26/03 

08/28/02 

08/28/02 

08/28/02 

08/26/03 

08/28/02 

08/28/02 

08/28/02 

08/28/02 

08/28/02 

08/28/02 

08/26/0:1 

08/26/03 

08/26/03 

08/26/03 

pH 

pH 

pll 

pH 

pll 

pi I 

pH 

pi I 

pH 

pll 

pH 

pH 

pll 

Pho~pha t c a P. onho 

Pho~pha t c "' P. onho 

Phosphate a' P. onho 

Phosphate as P. onho 

Pho. phate "' P. onh 

Pho,phatc a' P, ortho 

Phosphate as P, onho 

Phosphate a. P, onho 

Pho~phatc a P, ortho 

Phosphate as P, ortho 

Phosphate a. P, ort ho 

Phosphate a> P. onho 

Phosphate as P, ortho 

Results 

4 .0 

0.-

0.10 

0.0 2 

0.019 

0.01 

0.0 1 

0.014 

0 

() 

0 

0 

0.018 

7.0 

7.0 

7.0 

6.7 

6.6 

6.5 

6.3 

6.2 

6.2 

6.0 

56 

5.5 

5.-1 

6.3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

() 

0 

Rema rks Units 

mg/L 

mg!L 

mg/L 

mg/L 

mg!L 

mg/L 

mg/L 

mg!L 

mg/L 

mg/L 

mg/L 

mgfL 

mgfL 

pH IIIli!> 

pH tmit> 

pH ~mits 

pi I ~lllib 

pH ttnits 

pH ~tnits 

pH t•nit' 

pH ~·nits 

pH ~mits 

pH ttnit' 

pH ttni ts 

pH ~mi t s 

pH ~mi t s 

mg/L 

mg/L 

mg/L 

mg/L 

mg!L 

mg/L 

mg/L 

mg!L 

mgfL 

mg/L 

lllg/L 

mg/L 

mg/L 

Reporting limit Method detection 

0. 1 

0. 1 

0 .1 

0. 1 

0. 1 

0 .1 

0.1 

0. 1 

0. 1 

0.1 

0. 1 

0. 1 

0. 1 

0.1 

0. 1 

0. 1 

0. 1 

0.1 

0.1 

0.1 

0.1 

0. 1 

0. 1 

0 .1 

0. 1 

0. 1 

0.5 

0.5 

0.5 

0.5 

0 .5 

o.-
0.5 

0.5 

0.5 

0.5 

0.5 

0 .5 

0.5 

limit 

0.0 12 

0.012 

0 .0 12 

0 .0 12 

0.0 12 

0.0 12 

0.0 12 

0 .0 12 

0 .0 12 

0.0 12 

0 .0 12 

0 .0 12 

0.0 12 

0.04 

0.04 

0. 11 

0.04 

0 .04 

0.04 

0.04 

0.04 

0.04 

0. 11 

0. 11 

0. 11 

0. 11 



Tables 29 

Table 5. Inorganic water-quality data (physical properties, major ions, nutrients, and trace elements) for selected lysimeters, Camp 
Shelby, Mississippi -- Continued 

Site name 

c 
C LS 2-5 

CSLS 1-5 

CS LS 2-

L 6-1 

CSLS 4- 10 

CS L 6-3 

C L 3-6 

C LS 4-S 

SLS 7-3 

CS LS 1-5 

C LS 3-3 

CSLS -5 

C L 1- 10 

C "LS 1-

L -1 -5 

LS 2-5 

SL 8-5 

C L 7-3 

SL 3-3 

LS 3-6 

CS L -1 - 10 

s 6-3 

C L 6- 1 

L 1-5 

SLS 2-

SLS 2-5 

CS L 1-5 

SLS 1- 10 

CSLS 4-5 

LS 3-6 

SLS 3-3 

C LS 2-8 

CS LS 4- 10 

SLS 1-5 

C L$6- 1 

SLS 6-3 

"SLS 7-3 

CS LS 8-5 

Date 

07129101 

07/30/0~ 

07129101 

0 /16/03 

07/19/02 

08126/03 

07/29/02 

07/29/02 

0 /26/03 

08/26/03 

07/29/02 

0 /26/03 

07/30/02 

07/30/02 

07/29/02 

07/29/02 

0 /26/03 

08/26/0:l 

07/29/02 

07/29/02 

07/29/02 

0 /26/03 

0 /26/03 

0 '/26/03 

07/29/0'2. 

071?.9/02 

07/30/02 

07/30/02 

07/29/02 

07/29/02 

07/29/02 

07/29/02 

07/29/02 

0 /26/03 

08/26/03 

08/26/03 

08/26/03 

08126/03 

Parameter 

I ota. >ium 

Pota >ium 

Pota. ium 

Po!a$. iun1 

Potass ium 

Pota~~ium 

Pota~~ium 

Potassi um 

Selenium 

Selenium 

e lcnium 

S lenium 

Seknium 

c lcnium 

cknium 

eknium 

c lcnium 

Scknium 

Scknium 

clcnium 

. c lenium 

Si lver 

S il ver 

il vc r 

Silver 

il ver 

Sil ver 

Si l er 

Silver 

Si lver 

Si lver 

Si l cr 

Sil ver 

Si lver 

Results 

5.3 

3.0 

2.0 

1.3 

1.2 

0.99 

0.90 

0. I 

0.67 

0.60 

0.53 

o.-3 
0 

0.90 

··' 
6.7 

2.3 

1.9 

0.71 

0.66 

0.61 

0 .. 5 

0.-15 

0.-15 

0.-1 2 

0.3 1 

0.2-1 

0.61 

0.45 

0.2 1 

0. 14 

0.079 

0 .067 

0.065 

0.064 

0.048 

0 

0 

0 

0 

0 

0.064 

Remarks 

BJ 

BJ 

BJ 

13 J 

BJ 

BJ 

BJ 

BJ 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgfL 

mgfL 

mgfL 

mgfL 

mg/L 

mg/L 

mg/L 

J•g/L 

!'g/L 

J•g/L 

1•g/L 

Jlg/L 

J' g/L 

pg/L 

)lgfL 

pg/L 

pg/L 

Jlg/L 

1•g/L 

)lg/L 

JA!!fL 

JAg/L 

Jlg/L 

JAgfL 

J.igiL 

JAg/L 

)lgfL 

JAg/L 

Reporti ng limit Method detection 

·' 
3 

3 

3 

3 

3 

3 

3 

s 
s 

5 

s 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

limit 

0.-19 

ll.-19 

0.-19 

0.-19 

ll.-19 

0.49 

0.4' 

0.-19 

0.-19 

0.49 

0.-19 

0.-19 

0.49 

0. 19 

0. 19 

0.19 

0.19 

0.2-1 

0.2-1 

0.19 

0 19 

0.19 

0.2-1 

0.2-1 

(J.2-I 

0.19 

0.0 12 

0.0 12 

0.0 12 

0.01 2 

0.0 1-

0.012 

0.012 

0.0 12 

0 .058 

0.05 

0.058 

0.05 

0.058 



30 Quality of Water in the Unsaturated Zone at Camp Shelby, Mississi ppi- 2002-2004 

Table 5. Inorganic water-qu ality data (physical properties, major ions, nutrients, and trac e elements) for selected lysimeters, Camp 
Shelby, Mississippi--Continued 

Site name 

CSLS l- 10 

c L. l-5 

CSL 4-5 

C LS 6-1 

CSLS 3-6 

SL 2-8 

CSLS 2-5 

CSUi 3-3 

CSLS 4- 10 

SLS 6- 1 

Sl.S 8-5 

SLS 7-3 

CSLS 1-5 

L 4-5 

cs 1-10 

C.LSI -5 

SLS 3-3 

SL. 6-:l 

. L 2-

SLS -1 - 10 

SL. . -6 

CSLS 2-5 

SLS 6-1 

SLS 7-3 

CS LS 1-5 

C LS 4-5 

SLS 1-10 

CSLS 1-5 

CSLS 3-3 

CSL 6-3 

Sl.S -6 

CSLS 4- 10 

CS LS 2-5 

CS LS 8-5 

CSLS 6- 1 

CSLS :!-8 

CSI.S 7-3 

CSLS 1-5 

Date 

07/.0/02 

07/30/02 

07/29/02 

0 r2.6103 

07n9/02 

07n9/02 

07/29/02 

07/29/02 

07/29/02 

08/26/03 

08/26/03 

08/26/03 

08/26103 

08/2 /02 

0 /2 /02 

0 /2 /02 

08/28/02 

0 /26/03 

0 /28/02 

0 /28/02 

08/28/02 

0 /26/03 

0812 /02 

08/26/03 

08/26/03 

08/26/03 

08/2 /02 

08/28/02 

08/28/02 

08/28/02 

08/26/03 

OR/2!l/02 

08/28/02 

08/28/02 

08/26/03 

08/26/03 

08/28/02 

08126/03 

08/26/0 

Parameter 

Sodium 

odium 

Sodium 

Sodium 

odlllm 

Sodium 

Sodium 

odi um 

Sodium 

Sodium 

Sodium 

Sodium 

Sodium 

peci fie conductance 

Specific conductan ·c 

Specific conductance 

Specific conductance 

pecific conductance 

Specific conductance 

Spcci fie conductance 

Speci fie conductance 

Spcei fie conductance 

Specific conductance 

Specific conductance 

Specific conductance 

Spec ific conduc tance 

ul fa tc 

ulfat e 

Sulfate 

ulfatc 

Sulfa te 

Sulfate 

ulfatc 

. ulfat · 

Sul fa te 

. ul fate 

Sul fa te 

Sulfate 

Sulfate 

Results 

160 

130 

99 

57 

-1 3 

40 

36 

36 

30 

26 

26 

22 

II 

J(i 

1.500 

80 

560 

420 

2 0 

230 

220 

190 

180 

170 

ISO 

110 

67 

220 

660 

430 

250 

ISO 

74 

56 

52 

49 

49 

46 

26 

25 

13 

52 

Remarks 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Units 

mg/ L 

mg/L 

mg/L 

mg/L 

mg/L 

mg!L 

mg/L 

mg!L 

mg/L 

mg!L 

mg!L 

rng!L 

mg!L 

~~ /e rn 

ttS/crn 

~S/crn 

~~ /e m 

ttS/crn 

fl /ern 

rtS/crn 

Jt./crn 

tt /ern 

ttS/crn 

[tS/crn 

ttS/cm 

ttS/c m 

mg/L 

mg/L 

mg/L 

mg/L 

mg!L 

mg/L 

mg/L 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg/L 

Report ing limit Method detection 

5 

5 

5 

s 
5 

5 

5 

5 

5 

5 

5 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

100 

100 

100 

25 

25 

25 

2S 

2S 

5 

s 
s 
s 
s 

limit 

1.5 

1.5 

t.• 

1. 1 

1.5 

1.5 

1.5 

1.5 

1.5 

1.1 

1.1 

1. 1 

1. 1 

4.00 

4.00 

4.00 

1.00 

1.1 0 

1.00 

1.00 

1.00 

0 .22 

0.22 

0.20 

0.22 

0.22 



Tables 31 

Table 5. Inorganic water-quality data (physical properties, major ions, nutrients, and trace elements) fo r selected lysimeters, Camp 
Shelby, Mississippi --Continued 

Site name 

C L 1-5 

LS 1- 10 

SLS 2-5 

C LS 1-5 

LS 2-

SL 3-3 

CSLS 3-6 

C LS 4-10 

CSLS 4-5 

CSLS 6-1 

CSLS 6-3 

CSLS 7-3 

C L 8-5 

SLS 6-3 

C L 2-5 

SLS 1- 10 

SLS 7-

CS L 1-5 

LS 3-6 

C. LS -1 -

SLS -1 - 10 

CS LS 1-5 

SLS 2-

C L 3-3 

LS 6- 1 

SLS 8-5 

LS 1-5 

SLS 7-3 

-5 

SLS 6-1 

C LS 4-5 

CS LS 4-10 

CSL 6-3 

SLS 1- 10 

CSL 1-5 

SLS 2-5 

CS LS -

CS LS 3-3 

SLS 3-6 

Date 

07/30/02 

07/30/02 

07/"!.9/02 

0 /26/0_ 

07129/02 

07/29/02 

07/29/02 

07/29/02 

07/29/02 

08/26/03 

0 /26/03 

0 /26/03 

0 12610:. 

08/26/03 

07/29/02 

07/30/02 

o. /26/03 

07/30/02 

07/29/02 

07/29/02 

07/29/02 

o, /26/03 

07/29/02 

07/29/02 

0 /26/03 

08/26/03 

Parameter 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thallium 

Thall ium 

Thallium 

Tin 

Tin 

Ti n 

Tin 

Tin 

Ti n 

Tin 

Tin 

Tin 

Tin 

Tin 

Tin 

Tin 

08118/03 Total Kjcldahl ni trogen 

08119/03 Towl Kjcldahl nitrogen 

0811 /03 Total Kjcldahl nitrogen 

08/ 18/03 Total Kjeldahl ni trogen 

0 /28/02 Total Kjeldahl nitrogen 

08128/02 Total Kjcldahl nitrogen 

0 118/03 Total Kjeldahl nitrogen 

08/2 /02 Total Kjcldahlnitrogen 

08/2 /02 Total Kjeldahl nitr gcn 

0 /2 /02 Total Kjeldahl nitrogen 

0 /28/02 Total Kjcldahl nitrogen 

08/28/02 Total Kjeldahl nitrogen 

08/28/02 Total Kjcldahl nitrogen 

Results 

0.03-1 

0.031 

0.026 

0 

0 

0 

0 

0 

0 

0 

0 

0 

() 

0 

2.-1 

0.56 

0.-1 9 

0.3 1 

0.26 

0.22 

0.19 

0.0 

0 

() 

0 

0 

0 

0.19 

0. 5 

0.40 

0.29 

0.27 

0.19 

0.1 

0.087 

0 

0 

0 

0 

0 

0 

0.087 

Remarks 

B J 

B J 

B J 

B J 

B J 

B J 

B 

BJ 

BJ 

BJ 

B J 

Units 

)tg/L 

11g/L 

Jtg/L 

1•g/L 

)tg/ L 

~giL 

1•g/L 

)tg/ L 

)tg/L 

Jtg/L 

Jtg/L 

Jtg/L 

11g/L 

1•g/L 

)tg/L 

1•g/L 

)tg/L 

)tg/L 

1•g/L 

)tg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg!L 

mg!L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Reporting limit M ethod detection 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

limit 

0.015 

0.015 

0.015 

0.012 

0.01.

().() I-

0.01: 

0.015 

0.015 

0.012 

0.012 

0.01 2 

0.01 -

0.2-1 

0.05 

0 05 

0.2-1 

0.05 

0.0. 

0.0. 

O.O.'i 

0.2-1 

0.05 

0.0. 

0.2-1 

0.2-1 

O.OR3 

0.083 

0.08 

0.083 

0.140 

0.140 

O.OB3 

0. 140 

0. 140 

0.140 

0.140 

0. 140 

0. 140 



32 Quality of Water in the Unsaturated Zone at Camp Shelby, Mississippi- 2002-2004 

Table 5. Inorganic water-quality data (physical properties, major ions, nutri ents, and trace elements) for selected lysimeters, Camp 
Shelby, Mississippi-- Continued 

Site name 

C LS 2-8 

C LS 4- 10 

C L 1-10 

. LS 4-5 

C. LS 3-6 

C L 2-5 

SLS 1-5 

SLS 7-

SLS 6-1 

SLS -5 

L, 1-5 

CS LS 6-3 

SLS 4-5 

CS LS 6-3 

CS LS 3-3 

SL 7-3 

CS LS 2-

CS LS 2-5 

SL. -l - 10 

CS L.' 1- 10 

L 3-6 

CSLS -5 

CSLS 1-5 

SLS 6- 1 

CSLS 1-5 

C LS 1-5 

C. L 6-1 

CSLS 3-6 

CSLS 2-5 

C LS 1- 10 

CS LS 4- 10 

CSLS 2-8 

CS LS 1-5 

CS LS 6-3 

SL. 7-3 

CSLS 4-5 

SLS 8-5 

L. 3-3 

Date 

0 12 102 

0 128/02 

08/2 /02 

0 /?. 102 

08/28/0:1 

0 12 /02 

0 /28/02 

08/19/0. 

0 118/03 

08/18/03 

08/1 /OJ 

08118/03 

07/29/02 

0 /26/03 

07/29/02 

08/26/03 

07/29/02 

07/29102 

07/29/02 

07/30/02 

07/29/02 

08126/03 

OW0/02 

08/26/03 

08/26/03 

07/30/02 

0 /26/03 

07129102 

07/'29/02 

07/30/02 

07/29/02 

07/29/02 

08/26/03 

08/26/03 

08/26/03 

07/29102 

08/26/03 

07/29/02 

Parameter 

Total pho phorus 

Total pho,phoru' 

Total pho,phoru~ 

Total phosphorus 

Total pho~phorus 

Total phO'>phoru~ 

Total pho,phoru '> 

~ tal phosphoru~ 

Total phosphoru ' 

Total pho,phoru'> 

Total ph sphorus 

Total pho,phorus 

Total pho'>phorw. 

anadium 

Vanad ium 

Vanad ium 

Vanad ium 

Vanad ium 

Va nad ium 

Vanad ium 

Va nad ium 

Va nadium 

Vanad ium 

Vanadium 

Va nad ium 

anadiu rn 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zi nc 

Zi n 

Zinc 

Zinc 

Zi nc 

Zinc 

Zinc 

Zi nc 

Re su lts 

0.95 

0.63 

0.61 

0.52 

0.5 1 

0A3 

0.34 

0.15 

0.046 

0.040 

0.03 

0.0" I 

0.025 

0.34 

35 

16 

15 

12 

9.7 

8.2 

.0 

7.0 

6. 1 

5.-l 

3.5 

1.8 

0.26 

8.0 

28 

17 

10 

9.7 

9.3 

7.6 

6.5 

5.4 

3.6 

3.6 

2.6 

2.6 

0 

6.5 

Remarks 

Q 

B J 

BJ 

B J 

BJ 

B J 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

rng/L 

mg/L 

mg!L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

~t g!L 

~tg/L 

Jtg/L 

~lg/L 

~tg/L 

lt g/L 

~tg/L 

itg/L 

ltg/L 

~tg!L 

~tg/L 

~lg/L 

ltg/L 

Jtg/L 

Jlg!L 

ltg/L 

ltg/L 

~lg/L 

Jtg/L 

~tgfL 

Jtg/L 

J.lg/L 

Reporting limit Method detection 

0.1 0 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

005 

0.05 

0.05 

0.05 

0.05 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

limit 

0.026 

0.013 

0.013 

0.013 

0.0 13 

0.0 13 

0.013 

0.0 13 

0.019 

0.0 19 

0.019 

0.0 19 

0.0 19 

0.07 

0.()7 

0.07 

0.07 

0.07 

0.07 

0.07 

007 

007 

0.07 

0.07 

0.07 

0.07 

2.3 

1.2 

2.3 

2.3 

2.3 

1.2 

1.2 

1.2 

2.3 

1.2 

2.3 



Tables 33 

Table 6. Specific conductance and pH of water collected from lysimeters during June 2004, Camp Shelby, Mississippi 

(J.tS/cm, microsiemens per centimeter at 25 degrees Celsius: CSLS, Camp Shelby lysimeter site; bold, median value] 

Site name Date Specific Site name Date pH 
conductance 

(pS/cm) 

CSLS 9-10 06115/04 529 CSLS 10-8 06/15/04 7.1 

CSLS 10-3 06115/04 522 CSLS 9-10 06/15/04 6.9 

CSLS 9-5 06115/04 497 CSLS 9-5 06/15/04 6.8 

CSLS 10-8 06115/04 401 CSLS 10-5 06/15/04 6.5 

CSLS 9-3 06/15/04 358 CSLS 2-5 06/14/04 6.5 

CSLS 6-3 06/14/04 226 CSLS 8-5 06115/04 6.5 

CSLS 1-10 06/14/04 212 CSLS 9-3 06/15/04 6.4 

CSLS 2-8 06/14/04 148 CSLS 1-10 06/14/04 6.3 

CSLS 3-6 06/14/04 113 CSLS 2-8 06/14/04 6.3 

CSLS 10-5 06/15/04 112 CSLS 10-3 06/15/04 6.2 

CSLS 6-1 06/14/04 73 CSLS 3-3 06/14/04 6.2 

CSLS 1-5 06/14/04 67 CSLS 4-5 06/14/04 6.2 

CSLS 4-10 06/14/04 60 CSLS 6-1 06/14/04 6.2 

CSLS 2-5 06/14/04 58 CSLS 7-3 06/15/04 6.2 

CSLS 3-3 06114/04 53 CSLS 1-5 06/14/04 6.1 

CSLS 7-3 06115/04 50 CSLS 3-6 06/14/04 6.1 

CSLS 8-5 06/15/04 39 CSLS 6-3 06/14/04 6.1 

CSLS 4-5 06/14/04 20 CSLS 4-10 06/14/04 6.0 

113 6.3 
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Table 7. Specific conductance and pH of water collected from shallow monitoring wells during June 2004, Camp Shelby, Mississippi 

[~/em, microsiemens per centimeter. DP convention for well numbers used because each weiJ terminates with a 3-foot drive point; bold. median value] 

Well number Date Specific Well number Date pH 
conduc-
tance 

(pS/cm) 

6 06/14/04 1,066 10 06115/04 7.3 

3 06/14/04 171 8 06/15/04 6.4 

9 06115/04 136 7 06115/04 6.3 

06/14/04 126 6 06/14/04 6.2 

7 06115/04 90 2 06/14/04 6.2 

4 06/14/04 71 9 06/15/04 6.2 

2 06/14/04 46 3 06/14/04 6.1 

10 06/15/04 33 06/14/04 6.0 

8 06115/04 27 4 06/14/04 5.9 

90 6.2 



Table 8. Median values for inorganic water-quality data for selected lysim
eters, Camp Shelby, Camp McCa in, and Greenwood, Mississippi-2002-2004 

L . Camp helhy l)>im ·t~r "te: ML . amp lc ain l)>imctcr 'it': QAL . qual -

it) -a,surance/quali ty-controll) ,imetcr >itc near rccn" ootl . f' I m. microsicmcn> 1 ·r 
centimeter at_: d grce> (d,iu': mgfL. milligram, per liter: ftgfL. microgram' per I ita: 0. 
les; than the reponing limit! 

Parameter 

Phy. ical propct1y 

pH 

peci fi c conductan e 

Major ion 

Calcium 

Ch i ride 

Fluoride 

Potassium 

od ium 

Sulfate 

utrient 

mmonia as N 

Niu·ate plus nitrite as 

Phosphate as P. onho 

Total Kj eldah l nitrogen 

Total phosphorus 

Trace element 

Alumi num 

An timony 

Ar.enic 

Barium 

Beryllium 

Cad mi um 

Chromium 

Coba lt 

Copper 

Iron 

Lead 

Manganese 

Molybdenum 

ickel 

Selenium 

i lver 

Thallium 

Tin 

anadium 

Zinc 

6.:' 

220 

1.9 

5. 1 

0.29 

0.9 

6 

52 

oo_ 
0 .0 1 

0 

0.087 

0.34 

76 

0.2 1 

0.95 

64 

0 

0 

0. 7 

1.1 

0.68 

19 

0 

100 

1.2 

3.1 

0.6 1 

0.064 

0 

0. 19 

6.5 

Median value 

7.0 

975 

-LI 

4. ) 

0.45 

1.5 

0.064 

0.14 

0 

0.24 

O.Cl78 

54 

1.0 

1.3 

24 

0 

0 

2. 1 

0 .29 

1.9 

0 

0 

19 

6.5 

5.0 

2.7 

0 

0.0 16 

0 .1 3 

14 

5.4 

6.2 

390 

4 .1 

23 

0.39 

5 

96 

0.048 

0.67 

() 

0 

0. 19 

4 

0.25 

0.5 1 

60 

0 

0.02 

1.2 

0. 7 

0. 9 

() 

42 

1.8 

19 

0. 

0.07 

0 

0 

12 

7. 

pi I units 

~~ I m 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mc!L 

mg/L 

mg!L 

mg/L 

mg/L 

mg!L 

pg/L 

~tg!L 

pg/L 

pg/L 

pg/ 

~tg/L 

pg/L 

~tg/L 

(lg/L 

~t g/L 

It giL 

(lg/L 

~tg/L 

pg/L 

~tg/L 

fAg/L 

~tg/L 

~tg/L 

pg!L 

pg/L 
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Table 9. Volatile organic compounds included in analytical method SW846 82608 

[J.tg/L, micrograms per liter, NA, not applicable or not reported] 

Parameter Units Reporting Method detection limit 
limit 

1, 1 , 1 ,2-Tetrachloroethane Jlg/L 0.28 

1, 1, 1-Trichloroethane Jlg/L 0.32 

l, 1 ,2,Z-Tetrachloroethane Jlg/L 0.50 

1,1 ,2-Trichloroethane Jlg/L 0.41 

1, 1-Dichloroethane Jlg/L 0.29 

l, 1-Dichloroethene Jlg/L 0.31 

1, 1-Dichloropropene Jlg/L 0.29 

1 ,2,3-Trichlorobenzene Jlg/L 0.62 

1 ,2,3-Trichloropropane Jlg/L 0.76 

1 ,2,4-Trichlorobenzene J.Lg/L 0.63 

1 ,2,4-Trimethy I benzene Jlg/L 0.30 

1 ,2-Dibromo-3-chJoropropane (D BCP) J.Lg/L 2 0.49 

1 ,2-Dibromoethane (EDB) J.Lg/L 0.46 

1 ,2-Dichlorobenzene J.LgiL 0.30 

1 ,2-Dichioroethane J.Lg/L 0.43 

I ,2-Dichloroethene (total) Jlg/L 0.54 

I ,2-Dichioropropane J.Lg/L 0.38 

1,3,5-Trimethylbenzene J.Lg/L 0.31 

l ,3-Dichlorobenzene Jlg/L 0.30 

1 ,3-Dichloropropane J.Lg/L 0.37 

I A-Dichlorobenzene Jlg/L 0.31 

1-Chlorohexane Jlg/L 0.38 

2,2-Dichloropropane !lg/L 5 0.37 

2-Butanone (MEK) Jlg/L 5 2.40 

2-Chlorotoluene Jlg/L 0.23 

2-Hexanone Jlg/L 5 1.80 

4-Chlorotoluene !lg/L 0.26 

4-Isopropy Ito! uene J.LgiL 0.32 

4-Methyl-2-pentanone J.LgiL 5 1.80 

Acetone J.Lg/L 10 2.90 

Benzene J.Lg/L 0.27 

Bromobenzene ~-tg/L 0.32 

Bromochloromethane Jlg/L 0.39 

B romodichloromethane J.Lg/L 0.35 

Bromoform J.Lg/L 0.46 

Bromomethane J.Lg/L 2 0.28 

Carbon tetrachloride J.Lg/L 0.35 

Chlorobenzene Jlg/L 0.24 

Chloroethane J.LgiL 2 0.26 

Chloroform J.Lg/L 0.29 
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Table 9. Volatile organic compounds included in analytical method SW846 82608--Continued 

Parameter Units Reporting Method detection limit 
limit 

Chloromethane t.tg!L 2 0.26 

cis-1 ,2-Dichloroethene f.tg/L 0.33 

cis-l ,3-Dichloropropene f.tg/L 0.31 

Dibromochloromethane f.tg/L 0.37 

Dibromomethane f.tg/L l 0.40 

Dichlorodifluoromethane f.tg/L 2 0.44 

Ethyl benzene f.tg/L 0.51 

Hexachlorobutadiene f.tg/L 0.37 

Isopropy 1 benzene f.tg/L 0.30 

Methyl tert-butyl ether !lg/L 5 0.88 

Methylene chloride J.tg/L 5 0.86 

m-Xylene & p-Xylene !lg/L 2 0.52 

Naphthalene f.tg/L 0.78 

n-Butylbenzene !lgfL 0.41 

n-Propylbenzene t.tg!L 0.33 

a-Xylene J.lg/L 0.24 

sec-Butylbenzene J.tg/L 0.34 

Styrene !lg/L 0.28 

tert-Butylbenzene !lg/L 0.29 

Tetrachloroethene J.tg/L 0.27 

Tetrahydrofuran J.tg/L NA NA 

Toluene f.tg/L 0.26 

trans-1 ,2-Dichloroethene t.tg!L 0.5 0.25 

trans-! ,3-Dichloropropene f.! giL 0.36 

Trichloroethene t.tg/L 0.24 

Trichlorofluoromethane J.tg/L 2 0.43 

Vinyl acetate f.tg/L 2 0.91 

Vinyl chloride ~-tg/L 0.26 
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Table 10. Volatile organic compounds detected at Camp Shelby, Mississippi 

[CSLS, Camp Shelby lysirueter site; .MEK, methyl ethyl ketone; 11g/L. micrograms per liter; J, estjmated result (less than the reporting limit)] 

Site name Date Parameter Results Remarks Units Reporting Method 
limit detection limit 

CSLS 2-5 07/22/02 · 2-Butanone (MEK) 2,100 J.tg/L 50 24 

CSLS 1-10 07/22/02 Acetone 4.8 J J.tg/L 10 2.9 

CSLS 2-5 07/22/02 Acetone 30 J J.tg/L 100 29 

CSLS 1-5 08/18/03 Acetone 2.8 J J.tg/L 10 2.5 

CSLS 6-3 08/18/03 Acetone 3.7 J J.tg/L 10 2.5 

CSLS 7-3 08119/03 Acetone 2.5 J J.tg/L 10 2.5 

Pearces Creek 08/18/03 Acetone 3.6 J J.tg/L 10 2.5 

CSLS 1-10 07/22/02 Chloromethane 0.34 J J.tg/L 2 0.26 

CSLS 6-1 08/18/03 Methyl tert-butyl ether 5.4 J.tg/L 5 0.38 

CSLS 8-5 08/18/03 Toluene 0.26 J J.tg/L 0.15 

Note: Tetrahydrofuran was a tentatively detected compound in alllysimeter samples, but was not detected in any of the shallow ground-water 
samples or in any surface-water samples; hence, it was considered likely to be a contaminant associated with the glue used in installation of the 
lysimeters--and is excluded from this table. 

Table 11. Semi-volatile organic compounds included in analytical method SW846 8270C 

[!lg/L, micrograms per liter; NA, not applicable or not reported] 

Parameter Units Reporting limit Method detection limit 

1.2.4-Trichlorobenzene ftg/L 10 1.5 

1,2-Dichlorobenzene ~giL 10 1.6 

1,3-Dichlorobenzene ~giL 10 1.7 

1.4-Dichlorobenzenc ~giL 10 1.8 

!-Propene. 1.1.2-trichloro- JtgiL NA NA 

!-Propene, 1.2.3-trichloro- Jtg/L NA NA 

2.4.5-Trichlorophcnol ~giL 10 1.3 

2.4.6-Trichlorophcnol ~giL 10 1.3 

2.4-Dichlorophenol ~giL 10 1.7 

2.4-Dimethylphcnol Jlg/L 10 2.9 

2.4-Dinitrophenol ~giL 50 18 

2,4-Dinitrotoluene ~giL 10 2.6 

2,6-Dinitrotolucne Jlg/L 10 1.6 

2-Chloronaphthalcnc ~giL 10 1.1 

2-Chlorophcnol ~giL 10 1.8 

2-Mcthylnaphthalcnc !tg/L 10 1.5 

2-Methylphenol Jlg/L 10 2.1 

2-Nitroanilinc ~giL 50 1.8 

2-Nitrophcnol !tg/L 10 1.8 

3,3' -Dichlorobenzidine ~giL 50 8.4 

3-Methylphcnol & 4-Mcthylphenol It giL 10 2.1 

3-Nitroanilinc ~giL 50 7.6 

3-Pcnten-2-onc. (c)- ~giL NA NA 

4,6-Dinitro-2-mcthylphcnol ltg/L 50 18 

4-Bromophcnyl phenyl ether ltg/L 10 1.5 

4-Chloro-3-methylphcnol ~tgiL 10 2.0 
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Table 11. Semi-volatile organic compounds included in analytical method SW846 8270C--Continued 

Parameter Units Reporting limit Method detection limit 

4-Chloroaniline llg/L 10 2.5 

4-Chlorophenyl phenyl ether !lg/L 10 1.2 

4-Nitroaniline !lg/L 50 2.1 

4-Nitrophenol !tg/L 50 18 

Acenaphthene !lg/L 10 1.0 

Acenaphthylene !tg/L 10 1.0 

Anthracene ~Lg/L 10 1.6 

Benzo(a)amhracene !tg/L 10 1.2 

Benzo(a)pyrene !lg/L 10 1.4 

Benzo(b)fluoranthene ~Lg/L 10 2.2 

Benzo(ghi)perylene !lg/L 10 1.7 

Benzo(k)fluoramhene ~Lg/L 10 2.0 

Benzoic acid ~Lg/L 50 12 

Benzyl alcohol !lg/L 10 2.7 

bis(2-Chloroethoxy)methane !lg/L 10 1.3 

bis(2-Chloroethyl) ether ~Lg/L 10 1.8 

bis(2-Chloroisopropyl) ether !lg/L 10 1.5 

bis(2-Ethylhexyl) phthalate 11g/L 10 3.1 

Butyl benzyl phthalate !lg/L 10 1.6 

Caprolactum ~Lg/L NA NA 

Carbazole !lg/L 10 1.2 

Chrysene !lg/L 10 1.7 

Dibenz(a,h)anthracene llg/L 10 1.3 

Dibenzofuran !lg/L 10 5.0 

Diethyl phthalate ~Lg/L 10 1.1 

Dimethyl phthalate !tg/L 10 5.0 

Di-n-butyl phthalate !lg/L 10 1.1 

Di-n-octyl phthalate ~Lg/L 10 1.5 

Ethanol, 2-(2-methoxyethoxy)- ~Lg/L NA NA 

Fluoranthene !lg/L 10 1.5 

Fluorene !tg/L 10 1.3 

Hexachlorobcnzene llg/L 10 1.7 

Hexachlorobutadiene !lg/L 10 1.7 

Hexachlorocyclopentadiene !lg/L 50 5.0 

Hexachloroethane !lg/L 10 2.2 

Indeno( 1.2.3-cd)pyrene ~tg/L 10 1.2 

lsophorone llg/L 10 2.3 

Methylene chloride ~tg/L NA NA 

Naphthalene llg/L 10 1.2 

Nitrobenzene ~Lg/L 10 2.5 

N-Nitrosodimethylamine 11g/L 10 2.1 

N-Nitrosodi-n-propylamine llg/L 10 1.6 

N-Nitrosodiphenylamine llg/L 10 1.5 

Pentachlorophenol !lg/L 50 II 

Phenanthrene !lg/L 10 1.3 

Phenol It giL 10 1.4 

Pyrene !tg/L 10 2.0 



40 Quality of Water in the Unsaturated Zone at Camp Shelby, Mississippi-2002-2004 

Table 12. Semi-volatile organic compounds detected at Camp Shelby, Mississippi 

[CSLS, Camp Shelby lysimeter site; J, estimated result (less than the reporting limit); 11g/L. micrograms per liter] 

Site name Date Parameter Results Remarks Units 

CSLS 4-5 07/22/02 1-Propene, 1,1,2-trichloro- 29 J J.!g/L 

CSLS 2-8 07/29/02 1-Propene, 1, 1,2-trichloro- 57 J Jlg/L 

CSLS 6-3 08/11/03 1-Propene, 1,2,3-trichloro- 23 J J.!g/L 

CSLS 2-8 07/29/02 3-Penten-2-one, (e)- 6.5 J J.!g/L 

CSLS 6-3 08/ll/03 Caprolactum 44 Jlg/L 

CSLS 7-3 08/12/03 Caprolacrum 85 f.! giL 

CSLS 3-3 07/22/02 Ethanol, 2-(2-methoxyethoxy)- 8.9 J Jlg/L 

CSLS 3-6 07/22/02 Ethanol, 2-(2-methoxyethoxy)- 9.3 J Jlg/L 

CSLS 4-10 07/22/02 Ethanol, 2-(2-methoxyethoxy)- 9.3 J J.!g/L 

CSLS 1-5 08/11/03 Methylene chloride 11 J Jlg/L 

CSLS 6-1 08/11/03 Methylene chloride 13 J J.!g/L 

CSLS 6-3 08/11/03 Methylene chloride 13 J J.!g/L 

CSLS 8-5 08/11/03 Methylene chloride 10 J Jlg/L 

CSLS 7-3 08/12/03 Methylene chloride 15 J Jlg/L 

CSLS 1-10 07/22/02 Unknown 4.6 J f.! giL 

CSLS 1-10 07/22/02 Unknown 7.5 J J.!g/L 

CSLS 1-10 07/22/02 Unknown 28 J Jlg/L 

CSLS 1-10 07/22/02 Unknown 29 J !lg/L 

CSLS 1-5 07/22/02 Unknown 5.9 J ~-tg!L 

CSLS 1-5 07/22/02 Unlmown 8.6 J Jlg/L 

CSLS 1-5 07/22/02 Unknown 25 J Jlg/L 

CSLS 1-5 07/22/02 Unknown 35 J Jlg/L 

CSLS 2-5 07/22/02 Unknown 4.2 J Jlg/L 

CSLS 2-5 07/22/02 Unknown 6.8 J llgiL 
CSLS 2-5 07/22/02 Unknown 24 J !lg/L 

CSLS 3-3 07/22/02 Unknown 4.8 J Jlg/L 

CSLS 3-3 07/22/02 Unknown 8.9 J ~-tg/L 

CSLS 3-3 07/22/02 Unknown 24 J ~-tg!L 

CSLS 3-3 07/22/02 Unknown 32 J flg/L 

CSLS 3-6 07/22/02 Unknown 5.0 J flg/L 

CSLS 3-6 07/22/02 Unknown 7.7 J Jlg/L 

CSLS 3-6 07/22/02 Unknown 26 J Jlg/L 

CSLS 3-6 07/22/02 Unknown 30 J !lg/L 

CSLS 4-JO 07/22/02 Unknown 4.5 J J.!g/L 

CSLS 4-10 07/22/02 Unknown 6.0 J J.!g/L 

CSLS 4-10 07/22/02 Unknown 6.2 J flg/L 

CSLS 4-10 07/22/02 Unknown l7 J J.!g/L 

CSLS 4-10 07/22/02 Unknown 23 J ~-tg/L 

CSLS 4-5 07/22/02 Unknown 8.3 J Jlg/L 

CSLS 4-5 07/22/02 Unknown 8.4 J !lg/L 

CSLS 4-5 07/22/02 Unknown 24 J Jlg/L 
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Table 12. Semi-volatile organic compounds detected at Camp Shelby, Mississippi--Continued 

Site name Date Parameter Results Remarks Units 
CSLS 2-8 07/29/02 Unknown 4.8 J !lg!L 

CSLS 2-8 07/29/02 Unknown 6.2 J !lg!L 

CSLS 2-8 07/29/02 Unknown 10 J !lg!L 

CSLS 2-8 07/29/02 Unknown 10 J !lgiL 

CSLS 2-8 07/29/02 Unknown 23 J !lg/L 

CSLS 2-8 07/29/02 Unknown 110 J !lg/L 

CSLS 2-8 07/29/02 Unknown 270 J !lg/L 

CSLS 2-8 07/29/02 Unknown 280 J !lgiL 

CSLS 1-5 08/11/03 Unknown 4.8 J !lg/L 

CSLS 1-5 08/11/03 Unknown 4.9 !lg/L 

CSLS 1-5 08/11/03 Unknown 14 J !lg/L 

CSLS 1-5 08/11/03 Unknown 18 J !lg/L 

CSLS l-5 08/11/03 Unknown 19 !lg/L 

CSLS 6-1 08111/03 Unknown 10 J !lg/L 

CSLS 6-1 08/11/03 Unknown 16 J ~lg/L 

CSLS 6-1 08/11/03 Unknown 24 J !lg/L 

CSLS 6-1 08/11/03 Unknown 38 J !lg/L 

CSLS 6-1 08/ll/03 Unknown 72 J !lgiL 

CSLS 6-3 08/ll/03 Unknown 4.2 J 1-lg/L 

CSLS 6-3 08/11/03 Unknown 4.5 J 1-lg/L 

CSLS 6-3 08/11/03 Unknown 5.8 !-lg/L 

CSLS 6-3 08/11/03 Unknown 14 J f.lg/L 

CSLS 6-3 08/11/03 Unknown 20 f.lg/L 

CSLS 8-5 08/11/03 Unknown 3.8 J f.lg/L 

CSLS 8-5 08/11/03 Unknown 6.0 f.lg/L 

CSLS 8-5 08/11/03 Unknown 16 J f.lg/L 

CSLS 8-5 08/11/03 Unknown 55 J 1-lg/L 

CSLS 7-3 08/12/03 Unknown 12 ~-tg/L 

CSLS 7-3 08/12/03 Unknown 18 J !lg/L 

CSLS 7-3 08/12/03 Unknown 20 1-lg/L 

Pearces Creek 08/11/03 Methylene chloride 12 J f.lg/L 

Pearces Creek 08/1 1/03 Unknown 5.8 J !lg/L 

Pearces Creek 08111/03 Unknown 8.2 J ~-tg/L 

Pearces Creek 08/ll/03 Unknown 12 J f.lg/L 

Pearces Creek 08/11/03 Unknown 15 1-lg/L 

Pearces Creek 08/11/03 Unknown 21 J f.lg/L 
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Table 13. Perchlorate ana lyses of water from lysimeters. shallow monitoring wells, 
and surface-water sites at Camp Shelby, Mississippi 

I SLS. Camp helby Jy.,imeler '>ile: :--:0. n 1 detected: ltg/L. microgram' per liter: B. method blank 
contamination: J. c~1ima1ed rc,uh (le;; than 1he reponing limil ); bo ld . median value! 

Site name Depth (feet Perchlorate (1Jg/ll Date 
below land sur-
face) or station 

number 

CSLS 1-5 5 D 06/2 1/04 

Weill 6 0.036 06/2 1/04 

C LS 2-5 5 NO 06/2 1/04 

Well 2 4.5 0.02 06/2 1/04 

CSL 3-3 3 0.06 06/2 1/04 

Well 3 9.8 0.0075 (J) 06/2 1/04 

CSLS 4-5 0.47 06/2 1/04 

Well4 9.6 0.02 06/2 1/04 

CSLS 6- 1 0.025 06/21/04 

Well6 16.5 0.067 06/21/04 

CSL 7-3 3 0.03 1 06/22/04 

Wel l 7 9 0.0 14 06/22/04 

SLS 8-5 5 0.075 06/22/04 

Wel1 8 9.7 0.065 06/22/04 

CSLS 9-3 3 0.09 06/22/04 

SLS 9-3 0.067 07127/04 

L 9-5 5 0.043 07/27/04 

c LS 9- 10 10 0. 10 07/27/04 

CS LS 10-3 3 0.11 06/22/04 

CSLS 10-3 3 0.0069 (J ) 07/27/04 

CSLS 10-5 5 0.13 07/27/04 

CSLS 10- JO 10 0.38 07/27/04 

WeiJIO II 0.50 06/22/04 

WeliiO II 0.15 07/27/04 

WeliiO 11 0.16 07/27/04 

Cy press reek 02479 153 0.008 1 (J ) 07/27/04 

Middle Creek 02479 143 0.003 (J) 06/21/04 

0.0069 (1) 07/27/04 

0.0067 (]) 07/27/04 

Pearees Creek 02479 144 0.036 06/21104 

0.0 11 07/27/04 

Lysimeter amples 0.067 

Well ample 0.050 

Surface-water samples 0.0075 

All sample. 0.036 
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