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

By Larry J. Slackl, Robert A. Lemire2
, and June E. Mirecki3 

ABSTRACT 

During 2002-2004, the U.S. Geological Survey collected 
water samples from lysimeters to determine the quality of 
water in the unsaturated zone at Camp McCain near Grenada 
in north-central Mississippi. The quality of water from the 
unsaturated zone at Camp McCain was generally good. The 
specific conductance of lab samples of water from the unsatu
rated zone varied greatly, ranging from 200 to 3,900 micro
siemens per centimeter at 25 degrees Celsius. The pH was 
near neutral and typical of shallow ground water in the area, 
ranging from 6.1 to 7.9. Median concentrations of fluoride, 
potassium, sodium, and sulfate in water from the unsaturated 
zone at Camp McCain (0.45, 1.5, 245, and 185 milligrams per 
liter, respectively) were higher than median concentrations 
in water from background samples. Nutrient concentrations 
were low. Ammonia concentrations ranged from less than the 
detection limit to 0.28 milligrams per liter as N; nitrate plus 
nitrite, 0.021 to 6.9 milligrams per liter as N. All orthophos
phate concentrations were less than the reporting limit. 

Most trace-element concentrations in water from the 
unsaturated zone were low. Median concentrations of barium, 
beryllium, cadmium, cobalt, iron, lead, manganese, nickel, 
silver, and zinc (24, <0.01, <0.01, 0.29, <0.01, <0.01, 19, 5.0, 
<0.01, and 5.4 micrograms per liter, respectively) were less 
than or equal to median concentrations in background sam
ples. Median concentrations of aluminum, antimony, arsenic, 
chromium, copper, molybdenum, selenium, thallium, tin, and 
vanadium (54, 1.0, 1.3, 2.1, 1.9, 6.5, 2.7, 0.016, 0.13, and 14 
micrograms per liter, respectively) were higher than median 
concentrations in background samples. 

No volatile organic compound and only one semi-volatile 
organic compound, bis(2-ethylhexl) phthalate, was detected 
at or above the reporting limit in water from the unsaturated 
zone. No explosives were detected at or above the method 
detection limit. 

1U.S. Geological Survey, Jackson, MS 

2Natural and Cultural Resources Program Manager (Captain, MSARNG), 
Jackson, MS 

3U.S. Army Engineer Research & Development Center, Vicksburg, MS 

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 McCain and 
Camp Shelby, Mississippi (fig. 1 ). Since 1942, when Camp 
McCain was opened as a major training facility on a 42,000-
acre site, it has kept its commitment to be "not the largest, 
but the best." The Camp McCain Training Site (CMTS) has 
a base population of 100 personnel; weekend troop popula
tions range from 700 to 1 ,500 personnel. The CMTS has 
recently been upgraded to a Maneuver Training Center Light 
with authorization to house up to 10,000 soldiers (Mississippi 
Army National Guard, 2003). 

Purpose and Scope 

During 2002-2004, the U.S. Geological Survey 
(USGS), in partnership with the MSARNG, conducted an 
investigation to determine the quality of water in the unsatu
rated (soil zone above the water table) at Camp Shelby and 
Camp McCain (fig. 1 ). This report presents the results of the 
Camp McCain part of that study. 

This report briefly describes the sampling site selection; 
lysimeter properties, installation, and operation; hydrogeology 
of the Camp McCain study area; and sampling and water
quality analyses at the CMTS. This informatio~ is integrated 
with data from a collaborative study of energetics transport 
and fate through the vadose zone (aeration zone within the 
unsaturated zone) near the central impact area at Camp Shelby 
(Mirecki, 2004; Slack, Mirecki, and Lemire, 2004). These 
studies will help the MSARNG develop a better understanding 
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EXPLANATION 
0 Unsaturated-zone study 

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

of the processes that affec t transport , tran formati on, and fate 
of con tam inant. in th un at urat d z ne. The tudics will al o 
help the MSAR G estimate the potenti al for future contami
nati on of shallow ground water in adjacent area ; develop rea
sonable mitigation mea ure t reduce environmental impact; 
and help en ure the continued, uninterrupted training activities 
at amp M e ain and amp Sht.:lby. 

Previous Investigations 

otable studies conducted ncar amp M cCain ince the 
tudy by Brown and Adams ( 1943) arc listed below. Selected 
amp Shelby area reports and other pertinent report are 

included that pre ent information appli cable to the Camp 
M e ain area. These reports arc as follow : "Final nviron
men tal Impac t Statement for Pr po cd Faciliti es at Camp 
Shelby,'' published by the Miss issippi Military Department , 
National Guard Bureau ( 1990) ; "Final - rw ironmental Tmpact 

tatcment for Military Traini ng U c of ational Fore t Land 
at Camp Shelby. Mi i ippi," by the U .. Department of 

griculturc ( 1994); ··water Quality In e ligations, Camp 
Shelby and Camp McCain, 1992- 1998," by Pe oney and 
other ( 1998); "Training Range Si te Charac teri zation and Ri : k 

crccn ing. Camp Shelby, Mis i ippi , 7-23 September 1999," 
by the U.S. Army Center for Health Promotion and Preven
tive M edicine ( 1999); ''M onitoring the Quality of Water in 
the Unsaturated Zone at Camp Shelby and Camp M cCain , 
Mis i ippi." by lack and Lemire (2003); ''Final Environ-
mental se ment: Propo ed Con truction and Operation of 
a Wa tcwatcr Treatment Plant, Camp M e ain Training ite, 
Mi sis ippi,'' by the Miss i sippi Army ational Guard (2003); 
'·Quality of Water in the Un aturatcd Zone at Camp Shelby, 
Mi. siss ippi ," by lack, ccly, Murphy, and Lemire (2004); 
and '·Quality of Water in the Un aturatcd Zone at Camp 
Shelby, Mis is ippi- 2002-2004," by Slack, Mirecki , and 
Lemire (2004). 

For more informati n on the Department o f Defense 
. ustainable range management and environmental restoration 
program , the reader i referred t the agency's 200 1 and 2002 
annual rep rt (Department of Defense, 200 I , 2003). 

Site Selection 

The principal criteria for itc election at Camp M e ain 
were that the propo ed itc be located outside any areas 
deemed unsa fe to the personnel in tailing the ly imcter or 
well and collecting water ample , but near en ugh to the 
impact area to detect any shallow ncar- urface c ntamina
tion a oc iatcd with training activitic . Captain Robert A. 
Lemire, the atural and Cultural Rc urcc M anager for the 
MSAR G, se lected the initial ct of ly imcter ite . In addi
ti on to using the general cri teria li ted above, Captain L emire 
se lected sites that were in areas with no known threatened or 
endangered species. Due to Captain L emire being cal led to 
active servi ce, the USGS se lec ted tentative location for the 
remaining set of lysimcter sites and submitted the e locati on 
to Mr. R. Brian ccly, Acting atural and Cu ltural Re ource 
M anager. These sites were selected to upplement the initi al 
ct of itcs and more fu lly bracket the impact area. 

The USGS installed six lys imeter ( oil-water amp! r ) 
at hallow depths (3-7 feet (ft)) at selected I cati on at Camp 
M cCain ncar Grenada, Miss., during 2002. Only ly imeter 
that produced suf'ficicnt water for water-quality analyses (and 
that have not been de troycd) arc included in tab le I and 
fi gure 2. The nam ing convention used through ut thi rep rt 
for the Camp M cCain lysimeter site i CMLS, which i 
followed by a sequential site number, which i fol lowed by 
approximate depth (in whole feet). For example, CMLS 1-3 
is a lysimeter in tailed at ite I to a depth of about 3 fl . Water 
ample , collec ted from two ly imeters installed for another 

study near Greenwood ( fi g. I ), in the Mi iss ippi River Allu 
vial Plain near the eastern boundary of the Delta, were u cd 
for quality-control/quality-assurance purposes (to determine 
reference/background condition ) . The ·e two lysimeter sites 
arc referred to as QALS 5 and QALS I I . 
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During 2003, four additional lysimeters were installed at 
shallow depths (4-6ft) at elected location at Camp McCain. 
A surface-water (stream) site (table 2; fig. 2) was added for 
additional quality-control/quality-assurance and reference 
purposes. This ite, Campbell Creek near Elliott, drain the 
extreme eastern part of Camp McCain. Campbell Creek 
ori ginates about 2.57 miles (mi) north of the ampling site, 
flows southward near the ea tern boundary of Camp McCain , 
and ultimate ly di charge into Little Bogue. The Campbell 
Creek Basin drains parts of Training Area 6, I 0, II , 15, and 
20, and Range 2B, 3, 3A, 4, and 5. The am piing si te on 
Campbell Creek is about 0.34 mi up tream of the Greensboro 
Rd . cross ing and about 0 .05 mi downstream of it confluence 
with an unnamed tributary which flow along the southwe tern 
boundary of Range 2B. 

During 2004, shallow monitoring well (table 3; fig. 2) 
were installed at or near everal of the lysimeter sites at Camp 
McCain in order to better determine the depth of the water 
table and compare the quality of water in the unsaturated 
zone with that in the saturated zone. Some of these sites were 
installed as part of a related study with the U.S. Army Engi
neer Research and Development Center (USA-ERDC). 

Lysimeter Properties, Installation, and Operation 

The "Large Volume Ultra Soil Water Sampler" 
(LYUSWS ; mode l 1923) porous cup suction lys imeter, manu
fac tured by Soi lmoi ture Equ ipment Corp., was used at a ll 
lys imeter itc . The LVU WS lysimeter wa selected because 
it large ample-volume capac ity allows for coll ec ti on of suf
fi c ie nt volumes of soil water for analy i of contaminants at 
microgram-per-liter (!!giL, or part-per-bi llion) concentrations. 
The LVUSWS has a total sampler volume of I ,730 milliliters 
(mL) and a total volume of retained sam ple in the g lazed reser
voir of 560 mL (Soil moisture Equipment Corp. , 1997, 2003). 

The LYUSWS is composed e ntire ly of I bar high-flow 

ceramic and u es a combination ceramic and g laze plug. The 

Large Volume Ultra Soil Water Sampler. (Photograph by Larry J. Slack) 

ceramic material ha a high alumjna content for very low 

adsorption characteri tic , i lead-free, and ha a moderate 

bubbling pre sure ( I bar or I 00 k.Pa). The lower one-third of 
the cup i glazed on the in ide to retain the co ll ected sample. 
The ampler has a 45 percent poro ity, 2.5-micron maximum 

pore size, and 3.4 X f0·6 inch per second (in/s) maximum sat
urated hydraulic conductivity (Greg Hart, Soilmoi Lure Eq uip

ment Corp. , oral commun., Jan . 7, 2004). The LVUSWS has 
a diameter of 4 inches and a le ngth of abou t 14 inches to the 
top of the neck, and a tota l length of about 18 inches to the 
stai nles steel or Teflon® compress ion fitting at the top of the 

stai nl ess s teel vacuum/pre sure and sample recovery pipe . 
Two 1/4-i nch outside diameter Teflon® tubes are attached to 

the stainless steel pipe and are u ed fo r draw ing a vacuum 

and recovering sampl . 
The first tep in lysimeter install ati on consisted of boring 

a hole in the un aturated zone. At half of the Camp McCain 
ly imeter s ites, a hole was bored by using a 4- inch-di ameter 
hand auger. At the other half of the Camp McCain lysimeter 

sites and at both the reference/background ite near Green
wood , Frank Adams (Geo log ical Inve ligations Secti on, Natu
ral Resources Con ervati on Service) dri ll ed the ho le u ing a 

rotary drilling ri g with a 4 V2- inch-di ameter auger. The hole 
was advanced increme ntall y by rotating the auger into the 
material; to minimize dis turbance of the so il , the material sur

rounding the auger flight was wi thdrawn and ampled. 
The remai ning steps in ly imeter install ation were imi

lar at a ll s ite . Bentonite (a luminum silicate clay with a high 

swelling capac ity) chips or pelle t were u ed to backfill the 
hole to the de ired depth to iso late the LVU W from the soil 
below. About 2 inches of s ilica flour was placed on top of the 

bentonite. A lysimeter (s uspended with a I V2 - inch-d iameter 
polyvi nyl chloride (PVC) pipe attached to an adapter at the 

top of the lys imeter) was inserted into the center of the hole . 
A silica- fl our slurry was poured around and to the top of the 

ly imeter. About 2 liters (L) of distilled water wa introduced 
via the s ilica-flour s lurry at each of the s ite . The s ilica fl our 

provides a good hydraulic connecti on between the soi l and 

the LYUSWS . Be ntonite chip or pe lle t were used to fill the 
hole from the top of the lysimeter to land surface. The PVC 

pipe, serving as conduit for the Teflon® lines, terminates a few 
feet above land urface. Neopre ne tubing was attached to the 
e nd of the Teflon® tubes. C lamping rings are u ed to pinch 
off the neoprene tubing to maintain the vacuum drawn on the 

LVU WS . A bell coupling is attached to the top of the PVC 
pipe to hold the excess tubing. At the top of the a sembl y, 

a PVC plug is screwed into the be ll coupling. Between 
sampling trips, the be ll coupling and plug are covered with a 

plastic " freezer" bag to minimize opportunities for air-blown 
contaminan t reachjng the neoprene tubing or traveling down 
the inside of the assembly and reaching the LVUSWS. 

The operating principles for the LVUSWS lysimeter 
basically are the same as for any other porous cup sucti on 



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

Geologist using a rotary drilling rig. (Photograph by LarryJ. Slack) 

Silica-flour slurry being poured around and to the top of a 
lysimeter. (Photograph by Larry J. Sl ack) 

Hydrogeology of the Study Area 5 

lysimcter. The LVU W remove water from the oi l by 
creating (v ia a pre sure/vacuum pump) negative pr ure 
in ·ide the sampler greater than the negative pore pres ure ( oil 
uction) holding the wal r in the oi l capi llary pa e . T hus, 

a hydraulic gradient i created that cau es the water to now 
(from the less negati potential to th more negative poten
tial) through the porous ceramic cup and into the ampler. 
Sample water i r covered from the ly imctcr ( ia the pre sure 
port of a pressure/vacuum pump) by creating a p itiv pre -
ure on the ample, forcing it out the discharge tube. 

Sampling procedur con ist d of th following : A 
vacuum wa applied to the LVUSWS. After suflicicnt time had 
pa ed to all ow for an adequate volume of wat r to cnt r the 
sampler, the vacuum wa released and a po iti vc pressure was 
applied to the sampler. The I ngth of tim rcq uir db tw en 
applying a va uum and evacuating the sampler varied from 
site to ite with an tecedent condition , and wa determined on 
a trial-and-error ba i . The volume of water collected from the 
sampler was measured and recorded. 

The ly imeter were purged peri od ically to rcmo c all 
water introduced during the in lallati on pro c . pe ifi 
conductance and other water-quality properties were measured 
to determine that the water ample collect d wa representa
ti ve of the unsaturated zone and uninnuenced by the instal
lation of the ly i meter . After in lallation water wa purged, 
water samples were obtained from the lys imctcrs and analyz 'd 
for phy ical propertie maj r ion , nutrients, trace elemenL , 
volatile organic compounds (VOC ), semi-vo latil e organic 
compound (SVOCs), and expl os ive . 

HYDROGEOLOGY OF THE STUDY AREA 

Delineation of the hydrogeo logy f the MT ha been 
a signifi ant part of pr vi u tudie . This report pre ent the 
re ults of an ongoing investigation that ha a limited cope and 
does not present a detailed descripti on of the hydr gc I gy of 
the area. The information gleaned from thi study is meant 
to complement the information from other studies. Thus, the 
following di scussion of the hydrogeol gy of the tudy area i 
meant a an overview, and largely is based on the information 
from other tudi e . 

Camp M cCain , at Elliott (near Grenada, in north-central 
Mi i sippi), is a Miss iss ippi National Guard training site that 
cover 12,887 acre , including 185 acres of wetlands and 
93 mi of streams. Training at the facility include tank maneu
vers, artillery training, and small arm and pistol training for 
N ational Guard troop . 

One of the earliest studies of the geology and ground
water resources of the Camp M cCain area wa publi hed 
by Brown and Adams ( 1943). Brown and Adams described 
Camp McCain a being " located in the north-central hills of 
Miss issippi , where drainage i well developed and the long
term erosion cycle i advanced ... . [Camp McCain] is built 
on a rather broad plain composed of at least two terraces of 
[Batupan Bogue] and its tributaries" (p. II ). 
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Brown and Adam ( 1943; pl. I) described the sur-
face geology in the vicinity of the ly imeter sites at Camp 
McCain as "cross-bedded and rna ive and [with] thin beds 
of clay shale fin the] Meridian and member of the Tallahatta 
Formation." The Meridian Sand underlie the CMTS area; 
it is found from the surface to depth of 280ft and range in 
thickness from about 8 to 230 ft. In many parts of the State, 
including Grenada County, the Meridian Sand directly overlie 
the uppermo t and of the Wilcox Group; the composite unit , 
the Meridian-upper Wilcox aquifer, is a major aquifer in the 
State (Newcome and Bettandorff, 1973 ). 

Soil information gathered during installation of lysim
cter and hallow monitoring wells is consistent with that pre
viously reported. Soils typically are made up of and, sandy 
loam, and clay with low total organic carbon content (table 4) . 
Soils typically have a light tan to redd ish color, although some 
so il s contain small amounts of black or brown organic mate
rial. Mo t of the oil s at the lys imeter and mon itoring well 
sites are well drained. 

CAMP MCCAIN SAMPLING AND 
WATER-QUALITY RESULTS 

During 2002-2004, water-q uality amples were collec ted 
from eightly imeter and eight hallow monitoring well s at 
Camp McCain (tables I, 3; fig. 2). Results of water-q uality 
ampling are di scussed in the following order: physical prop

erti es, major ions, nutrien ts, trace elements, VOCs, SVOCs, 
and explo ives . All laboratory analyses were performed 
by Severn Trent Laboratories, Inc. (STL) in Arvada, Colo. 
Complete copies of the ana lytica l report furni hed by STL are 
ava ilable at the USG Mi i sippi District office. The STL 
analytical r ports present executi ve summaries-detection 
high lights, methods summari es, method/analyst ummari e , 
lot am ple . ummarie , analytica l re ults, quali ty control data 
a sociation summarie , qua lity control sample results, and 
chain-of-custody in formati on. 

Physical Properties 

The physical properties of water mea ured duri ng thi 
study arc spec ific conductance and pH. Di trict personnel 
used standard U GS technique in mak ing field determina
tions ("National Field Manual for the Collect ion of Water
Quality Data" (NFM), USGS Technique of Water-Resources 
Tnvcstiga ti n Book 9; Wilde, Radtke, Gibs, and Iwatsubo, 
1998). The analytica l method used by STL was MCAWW 
("Methods for hem ical Analys is of Water and Wastes," U.S. 
· nvironmcntal Protection Agency, 1979, EPA-600/4-79-020, 
March 1983 and ub equent revision ) 150. 1 for pH and 
M AWW 120. 1 for peci fie c nductance. 

PVC lysimeter-tubing conduit, be ll for housing excess tubing 
above land surface, and Teflon® pressure and recovery lines 
terminated in neoprene tub ing. (Photograph by Larry J. Slack) 

Va cuum pump. (Photograph by Larry J. Slack) 

During 2002-2004, spec ific conductance and pH were 
measured in water ample from eight Iy imeters and eight 
shallow monitoring well s at Camp McCain . Although each 
lys imeter and shallow monitoring well was evacuated everal 
times prior to collection of water-quality samples, pecific 
conductance va lue varied ex ten ively. The spec ific conduc
tance of water samples co llec ted from the ly imeters at Camp 
McCain during 2002-2003 and analyzed by STL ranged from 
200 to 3,900 micros iemens per centimeter (f!S/cm) at 25 
degrees Celsiu (0 C), with a median of 975 [.LS/cm (table 5). 
In contrast, the spec ific conductance of water co llected from 
the lysimeters during June 2004 was much lower and ranged 
from 16 1 to I ,990 f.lS/cm , with a median of 455 f!S/cm (table 
6). The spec ific conductance of water collected from shallow 
monitoring wells during June 2004 ranged from 135 to 2,720 
[.lS/cm, with a median of279 [.LS/cm (table 7). 



The variation in pH was much less than the variation in 
specific conductance. The pH of water samples collected from 
the lysimeters during 2002-2003 and analyzed by STL ranged 
from 6.1 to 7.9, with a median of 7.0 (table 5). In comparison, 
the pH of water collected from the lysimeters during June 
2004 ranged from 5.6 to 8.1, with a median of 6.7 (table 6). 
Similarly, the pH of water collected from shallow monitoring 
wells during June 2004 ranged from 6.0 to 10.4, with a median 
of 6.4 (table 7). 

Major Ions 

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 2002-2003, concentrations of several major ions 
from lysimeters at Camp McCain were high (compared to 
concentrations in reference/background samples) (tables 5, 8). 
Calcium concentrations ranged from 1.0 to 22 mg/L. Chlo
ride concentrations ranged from 1.6 to 590 mg/L. Fluoride 
concentrations ranged from 0.24 to 1. 7 mg/L. Potassium 
concentrations ranged from 0.5 to 5.9 mg!L. Sodium concen
trations ranged from 39 to 850 mg/L. Sulfate concentrations 
ranged from 28 to 450 mg/L. The median concentration of 
chloride in water from the Camp McCain lysimeters (4.8 
mg/L) was less than median concentration in water from 
background lysimeters (23 mg/L) (table 8). Median concen
trations of fluoride, potassium, sodium, and sulfate in water 
from the Camp McCain lysimeters (0.45, 1.5, 245, and 185 
mg/L, respectively) were higher than median concentrations in 
water from background lysimeters (0.39, 1.3, 85, and 96 mg/L, 
respectively). 

Nutrients 

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

During 2002-2003, nutrient concentrations were low in 
samples from lysimeters at Camp McCain (table 5). Ammo
nia concentrations ranged from less than the detection limit 
to 0.28 mg/L as N. Nitrate plus nitrite concentrations ranged 
from 0.021 to 6.9 mg/L as N. Only one orthophosphate con
centration was higher than the detection limit, and it was less 
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than the reporting or quantification limit (RL). Total Kjeldahl 
nitrogen concentrations ranged from less than the detection 
limit to 1.4 mg/L. Total phosphorus concentrations ranged 
from less than the detection limit to 0.56 mg/L. The median 
concentration of nitrate plus nitrite in water from the Camp 
McCain lysimeters (0.14 mg/L) was much less than median 
concentration in background water from lysimeters (0.67 
mg/L) (table 8). However, median concentrations of ammonia 
and total Kjeldahl nitrogen in water from the Camp McCain 
lysimeters (0.064 and 0.24 mg/L, respectively), although low, 
were higher than median concentrations in background water 
from lysimeters (0.048 and less than 0.01 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 601 OB 
(inductively coupled plasma-atomic emission spectroscopy). 

During 2002-2003, concentrations of most trace elements 
were low in samples from lysimeters at Camp McCain (table 
5). Median concentrations of barium, beryllium, cadmium, 
cobalt, iron, lead, manganese, nickel, silver, and zinc in water 
from the Camp McCain lysimeters (24, <0.01, <0.01, 0.29, 
<0.01, <0.01, 19, 5.0, <0.01, and 5.4!-lgiL, respectively) 
were less than or equal to median concentrations in samples 
from the two background lysimeters (60, <0.01, 0.02, 0.87, 
<0.01, <0.01, 42, 19, 0.070, and 7.8!-lgiL, respectively) (table 
8). Median concentrations of aluminum, antimony, arsenic, 
chromium, copper, molybdenum, selenium, thallium, tin, and 
vanadium in water from the Camp McCain lysimeters (54, 1.0, 
1.3, 2.1, 1.9, 6.5, 2.7, 0.016, 0.13, and 14!-lg/L, respectively) 
were greater than median concentrations in samples from the 
two background lysimeters (34, 0.25, 0.51, 1.2, 0.89, 1.8, 0.88, 
<0.01, <0.01, and 12!-lg/L, respectively) (table 8). 

Volatile Organic Compounds 

During July 2002, water samples for VOC analysis were 
collected from CMLS 1-3, CMLS 2-7, CMLS 3-4, and CMLS 
4-3 at the CMTS. 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, and none were at or above the RL (table 1 0). 
The acetic acid, 2-ethylhexyl este concentration exceeded the 
MDL in two samples, but both concentrations were less than 
that at QALS 11 (a reference/background sample). Similarly, 
the methylene chloride concentration exceeded the MDL in 
two samples, but both concentrations were less than con
centrations at QALS 5 and QALS 11 (reference/background 
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samples). The toluene concentration (0.28!-tg/L) exceeded the 
MDL (0.26!-tg/L) in one sample, but barely. Three unknown 
VOCs were reported as tentatively identified compounds in 
samples from CMLS 1-3. Tetrahydrofuran was reported as 
a tentatively identified compound i~ alllysimeter samples, 
including the reference/background samples. 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. 

During August 2003, water samples for VOC analy-
sis were collected from CMLS 5-4, CMLS 6-5, CMLS 7-6, 
CMLS 8-4, and at Campbell Creek. The analytes were the 
same as those selected during 2002. Few of the constituents 
were detected at or above the stated MDLs and none were at 
or above the RL (table 10). The acetone concentration 
(3.1 !lg/L) exceeded the MDL at CMLS 8-4, but the concen
tration was less than the concentration in the stream sample 
(Campbell Creek, 5.2 !lg/L). The toluene concentration was 
estimated to be 0.20 !lg!L at CMLS 6-5, and 0.21 !lg/L in 
Campbell Creek. As in the previous year, tetrahydrofuran was 
reported as a tentatively identified compound in all lysimeter 
samples, but was not detected in the surface-water sample
further indicating that tetrahydrofuran was likely a contami
nant associated with the glue used in installing the lysimeters. 

Semi-Volatile Organic Compounds 

During July 2002, water samples for SVOC analysis 
were collected from CMLS 1-3, CMLS 2-7, CMLS 3-4, and 
CMLS 4-3 at the CMTS. The analytical method was SW846 
8270C. Analytes are listed in table 11. Most 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 alllysimeter sites. The 1, 1,2-tri
chloro-1-propene concentrations were estimated to be 23 !lg!L 
at CMLS 4-3 and 24 !lgiL at QALS 11 (the background/refer
ence site), respectively. 

During August 2003, water samples for SVOC analy-
sis were collected from CMLS 5-4, CMLS 6-5, CMLS 7-6, 
CMLS 8-4, and Campbell Creek. The analytes were the same 
as those selected during 2002 (table 11). Most of the target 
SVOCs were not detected in any of the samples. A few of 
the SVOCs were detected with concentrations at or above the 
stated MDLs. Except for bis(2-ethylhexl) phthalate (22 !lgiL 
at CMLS 7-6), all concentrations were less than the RL (table 
12). Unknown SVOCs were reported as tentatively identified 
compounds in all the lysimeter samples and the Campbell 
Creek sample. As noted by the U.S. Environmental Protec
tion Agency (2004), "The presence of contaminants does not 
necessarily indicate that water poses a health risk." 

Explosives 

During July 2002, water samples for explosives analyses 
were collected from CMLS 1-3, CMLS 2-7, CMLS 3-4, and 
CMLS 4-3 at the CMTS. 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-dinitrotoluene, 
2,6-dinitrotoluene, HMX, nitrobenzene, nitroglycerin, 2-nitro
toluene, 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 the stated MDLs. 

During August 2003, water samples for explosives analy
ses were collected from CMLS 5-4, CMLS 6-5, CMLS 7-6, 
CMLS 8-4, and Campbell Creek. The analytes were the same 
as those selected during 2002. None of the constituents in 
the soil-water samples or in the Campbell Creek sample were 
detected at or above the stated MDLs. 

SUMMARY 
During 2002-2004, the U.S. Geological Survey, in 

partnership with the Mississippi Military Department/Mis
sissippi Army National Guard and the U.S. Army Engineer 
Research and Development Center, conducted an investigation 
to determine the quality of water in the unsaturated zone at 
Camp McCain near Grenada in north-central Mississippi. The 
USGS and the USA-ERDC installed large volume, porous cup 
suction lysimeters (soil-water samplers) at shallow depths at 
selected locations at Camp McCain. Lysimeters installed for 
another study near Greenwood and a surface-water site were 
used for quality-control/quality-assurance purposes (to deter
mine reference/background conditions). Shallow monitoring 
wells were installed at several of the lysimeter sites in order to 
better determine the depth 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 areas deemed 
unsafe, but near enough to the impact area to detect any shal
low near-surface contamination associated with training activi
ties. All laboratory analyses were performed by Severn Trent 
Laboratories, Inc. in Arvada, Colo. 

The quality of water from the unsaturated zone at Camp 
McCain generally was good. The specific conductance of lab 
samples of water from the unsaturated zone varied greatly, 
ranging from 200 to 3,900 !!Sicm. The pH was near neutral 
and typical of shallow ground water in the area, ranging from 
6.1 to 7.9. Major ion concentrations were high (compared 
to reference samples). Calcium ranged from 1.0 to 22 mg!L; 
chloride, 1.6 to 590 mg!L; fluoride, 0.24 to 1. 7 mg!L; potas
sium, 0.5 to 5.9 mg!L; sodium, 39 to 850 mg/L; and sulfate, 
28 to 450 mg!L. Median concentrations of fluoride, potas
sium, sodium, and sulfate in water from the Camp McCain 
lysimeters (0.45, 1.5, 245, and 185 mg!L, respectively) were 
higher than median concentrations in water from background 



lysimeters. Nutrient concentrations were low. Ammonia 

concentrations ranged from less than the detection limit to 

0.28 mg!L as N; nitrate plus nitrite, 0.021 to 6.9 mg!L as N. 

All orthophosphate concentrations were less than the reporting 
limit. Total Kjeldahl nitrogen concentrations ranged from less 

than the detection limit to 1.4 mg/L; and total phosphorus, less 
than the detection limit to 0.56 mg/L. 

Most trace-element concentrations were low. Median 

concentrations of barium, beryllium, cadmium, cobalt, iron, 
lead, manganese, nickel, silver, and zinc in water from the 

Camp McCain lysimeters (24, <0.01, <0.01, 0.29, <0.01, 
<0.01, 19, 5.0, <0.01, and 5.4 ~giL, respectively) were less 
than or equal to median concentrations in samples from the 

two background lysimeters. Median concentrations of alu

minum, antimony, arsenic, chromium, copper, molybdenum, 
selenium, thallium, tin, and vanadium in water from the Camp 
McCain lysimeters (54, 1.0, 1.3, 2.1, 1.9, 6.5, 2.7, 0.016, 0.13, 

and 14 ~giL, respectively) were greater than median concen

trations in samples from the two background lysimeters. 

Few of the VOCs were detected at or above the stated 
MDLs and none were at or above the RL. A few of the 

SVOCs were detected with concentrations at or above the 
stated MDLs; except for bis(2-ethylhexl) phthalate (22 ~giL 

at CMLS 7-6), all concentrations were less than the RL. No 

explosives were detected at or above the stated MDLs. 
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Table 1. Site information for selected lysimeters, Camp McCain, Mississippi 

[CMLS, Camp McCain lysimeter site; QALS, quality-assurance/quality-controllysimeter site used to 
establish reference/background conditions. Note: sites destroyed or which produced insufficient water for 
water-quality analyses are omitted] 

Site name Date County latitude longitude lysimeter depth, 
(fig.2) constructed in feet below 

land surface 

CMLS 1-3 05/I4/02 Grenada N 33° 4I' 54. I" W 89° 38' 30.I" 3.0 

CMLS 2-7 05/13/02 Grenada N 33° 40' 51.3" w 89° 38' 29.0" 7.0 

CMLS3-4 05/13/02 Grenada N 33° 41' 15.0" w 89° 4I, 23.6" 4.0 

CMLS 4-3 05/14/02 Grenada N 33° 42' 06.6" w 89° 38' 33.3" 3.0 

CMLS 5-4 07/07/03 Grenada N 33° 41' 38.3" w 89° 38' 27.I" 4.0 

CMLS 6-5 07/07/03 Grenada N 33° 41' 38.0" W 89° 38' 32.8" 5.I 

CMLS 7-6 07/07/03 Grenada N 33° 4I' 07.8" w 89° 38' 33.6" 6.0 

CMLS 8-4 07/07/03 Grenada N 33° 40' 47.7" W 89° 39' 08.2" 4.0 

QALS5 04/25/02 Carroll N 33° 32' 28.0" w 90° 05' 02.0" 5.0 

QALS II 04/25/02 Carroll N 33° 32' 28.0" w 90° 05' 02.0" 11:5 

Table 2. Site information for Campbell Creek sampling site, Camp McCain, Mississippi 

[USGS, U.S. Geological Survey; mi, miles; mF, square miles; ft, feet] 

Site name USGS 
station 
number 

latitude longitude Remarks 

Campbell Creek near Elliott 07285030 N 33° 40' 53.0" W 89° 38' 30.0" Site is at bridge crossing of Range Rd. about 2.57 mi 
downstream from headwaters, 0.2 mi southeast of 
Range 2B, 0.05 mi downstream of unnamed tributary 
which flows along southwestern boundary of Range 
28, and 0.25 mi north of Grenada-Montgomery County 
Line. Drainage area equals 2.71 mP. Low-flow sam
pling site is at drop structure, about 100ft downstream 
of bridge. 

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

[CMLS, Camp McCain lysimeter site. Each well terminates with a 3-foot drive point] 

Well Associated Date Well depth Measuring point, Initial water level, 
number CMlS constructed (bottom of in feet above land in feet below land 
(fig. 2) screen), in feet surface surface 

1 1-3 04/21/04 5.2 2.00 2.36 

2 2-7 04/21/04 11.7 1.35 5.92 

3 3-4 04121104 7.0 1.04 3.18 

4 4-3 04/2I/04 7.2 1.81 3.87 

5 5-4 04/22/04 8.6 2.59 5.51 

6 6-5 04/22/04 12.0 l.I8 9.08 

7 7-6 04122104 10.0 2.54 7.81 

8 8-4 04/22/04 7.4 0.25 4.9I 



Table 4. Drillers' logs of se lected lysimeter sites and shallow monitoring we lls, Camp 
McCa in, Mississippi 

[CMLS. Camp McCain ly in1eter site : ft. feet] 

Site name (fig. 
2; tables 1, 3) 

CMLS 1-3 

CMLS 2-7 

CMLS 3-4 

CMLS 5-4 

CMLS 6-5 

CML 7-6 

Depth. in feet Description 

0.0-1.0 Sand- ilt, wet, CL-ML, soflto firm, slightly pia tic. 

1.0-3.5 

3.5-4.5 

4.5-7.0 

7.0-10.5 

0.0-2.0 

2.0-6.0 

6.0-7.5 

7.5- .0 

0.0- 1.5 

1.5-3.0 

3.0-4.0 

4.0-8.0 

8.0-10.5 

0.0-3.7 

0.0-1 .8 

1.8-2.65 

2.65-3.10 

3.10-3.45 

3.45-3.75 

3.75-4.30 

4.3-4.6 

4.6-5.0 

5.0-5.4 

0.0-0.7 

0.7-3.65 

3.65-4.0 

4.0-4.75 

4 .75-5.2 

5.2-5.6 

5.6-6.5 

brown with gray 

Clay, very silty, weak, wet-to-saturated. soft-to-very-
oft, brown with gray 

Silt. moist, firm, very light non pia tic. gray 

Clay, very silty, slightly plastic, oft-to-firm, gray 

Clay, moi t, firm, slight-to-moderately pia. tic, . lightly 
sandy, brown with gray streaks to increasing gray 

[water level=3. 1 ft below land surface] 

Clay. weak. soft . very silty. wet. L-ML 

Gray . ilt . weak. dry. ligh tl y clayey. ML 

lay. oft-to- firm. moist. ill and andy-finc grain 

and. 35 percent fine . damp. non li ghtly plastic. tan 
with gray tr ·ak. 

[water leve1=7.5 ft below land surf a ·c) 

Silt, very sandy, firm , moi t, brown 

Clay, very sandy, slight pia ticity, moi I-to-wet at 2 ft. 
Brown, saturated at 2.5 ft 

Sand. very silty, slightly plastic, saturated, loose, brown 

Sand, 25-30 percent fines. increa ed coarseness with 
depth, saturated, brown. 

SP-SM, coarse grained, tan 

[water level=4.0 ft below land surface] 

Si lty clay, li ght brown 

[water level=4.4 ft below J, nd . urface I 

Silty clay, light brown 

Same, with white clay streaks 

Silt with some sand (light brown) 

Silty clay with some very fine sand 

Silty clay with some fine sand 

Sandy silt 

Same as above 

Sand with some silt (light brown) 

Same as above 

Silty loam (li ght brrown) 

Si lty lay (brown) 

Silty clay (li ght brown) 

Silty clay (s treak of gray) 

Same as above, getting moist 

Gray clay with some sand 

Sam a. above. very moist) 
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Table 4. Drillers' logs of selected lysimeter sites and shallow monitoring wells, Ca mp 
McCain, Mississippi- -Continued 

Site name (fig . 
2; tables 1, 3) 

CMLS 8-4 

Weill 

Well2 

Wcll 3 

Well4 

Depth, in feet Description 

0.0-0.5 Fill 

0.5-1.1 Fill 

l.l-1.4 

1.4-1.8 

1.8-2.1 

2.1-2.4 

2.4-2.85 

2.85-4.1 

0-0.6 

0.6-2.1 

2.1-2.9 

2.9-3.3 

0.0-0.45 

0.45-0.95 

0.95-2.2 

2.2-3.3 

3.3-4.0 

4.0-5.5 

5.5-6.1 

6.1-7.0 

7.0-7.5 

7.5-8.3 

8.3-8.8 

8.8-9.7 

0.0-0.5 

0.50-0.85 

0.85- 1.70 

1.70-2 .65 

2.65-3.35 

3.35-3.55 

0.0-0.65 

0.65-1.10 

1.10-2.35 

2.35-3.4 

3.4-3.8 

3.8-4.1 

4.1-5.9 

5.9-7.2 

Silty clay (with some sand) 

Same as above (light brown to tan) 

Same as above 

Same as above 

Same as above (gray) 

Same as above 

Si lty clay 

Si lty clay 

Si lty clay wit h fi ne sand 

Sil ty clay (wet) 

[water lcvel=2 .36 rt below land sur racc] 

Brown silty loam 

Light brown silty dlacy 

Light gray silty clay with brown weathered streaks 

Same as above, with some moisture 

Gray silty clay with brown mottling and no moisture 

Gray silty clay. Getting more plastic 

Gray silty clay, very small amount of sand 

Gray silty clay with fine sand, not moist 

Same as above 

Clay, with sand streaks, moist 

Sand (yellow tan), with clay, wet 

Coarse sand, hit water 

[water level=5.92 ft below land surface] 

Light brown sandy loam 

Brown sandy loam with so me clay 

Same as above 

Gray sand , getting wet 

Brown sand , saturated 

Brown sand, saturated (hole coll ap cd) 

[water level=3 .1 8 rt below land surracc] 

Light brown loam with clay 

Gray clay with brown moueling 

Silty gray clay 

Silty gray clay 

Silty gray clay (slightly moist) 

Gray-brown silty clay 

Gray-bown si lty clay, getting damp 

Sandy clay, brown 

[water level=3.87 ft below land surface] 



Table 4. Drillers' logs of selected lysimeter sites and shallow monitoring wells, Ca mp 
McCain, Mississ ippi--Continued 

Site name (fig. Depth, in feet Description 
2; tables 1, 3) 

Well 5 0 .0-0.8 Silty loam 

We ll 6 

Well? 

Well 8 

0.8-1.2 

1.2-4.5 

4.5-6.0 

6.0-7.3 

7.3-8.6 

0.0-0.70 

0.70-2 .65 

2.65-3.40 

3.40-6.30 

6.30-7.30 

7.30-7. 5 

7.85-8.35 

8.35-9.0 

9.0-9.4 

9.4-9.6 

9.6- 10.6 

I 0 .6-1 1.5 

0.0-0.8 

0.8-1.65 

1.65-2.40 

2.4-4.5 

4.5-6.5 

6 .5-8.3 

8.3-8.7 

8.7-9.0 

9.0-10.0 

0.0-0.4 

0.4-0.8 

0.8- 1.6 

1.6-2.3 

2.3-3.5 

3.5-4.5 

4.5-6.0 

6.0-6.7 

6.7-7.4 

Brown sandy loam 

Brown silty clay 

Brown silty clay with and, wet 

Sandy. silty clay. saturated 

Sandy, si lty clay, wet 

[water level=5.5 1 ft below land surface] 

Silly clay 

Sill y lay. tan and brown 

illy clay ' ith . and (darker brown) 

Coar e and with some clay (damp) 

oar. e sandy clay (brown) 

Damp red sand 

andy clay (red) 

Coar e and with clay (r'd) 

Sandy c lay (red mixed with tan) 

Coa r e. and with cia 

Fine sand with silty clay. lighlly moi. t 

Fine. and with silty clay. wet 

[water level=9.08 ft below land urfa e J 

Light brown silty loam 

Brown ilty loam with some clay 

Light bown loam with gray clay steak 

Gray silty clay with light brown mottling, slighly moist 

Gray silty clay with dark brown mottling, moi st 

Gray clay with fine sand (very moist) 

Damp medium-to-coarse and 

Very damp medium-to-coarse sand 

Wet (saturated) 

[water level=? .81 ft below land surface] 

Si lty loam (light brown) 

Silly c lay (red) 

C lay with fine sand (light red color) 

Br wn clay wit h fine and 

Silly gray clay, moi st 

Silty li ght red clay. with fine and 

Silty c lay. light brown. damp 

Blue-gray clay 

Blue-gray clay 

[water level=4.9 1 ft be low land surface] 

Tables 15 



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

Table 5. Inorganic water-qual ity data (physical properties, major ions, nutrients, and trace elements) for selected lysim-

eters, Camp McCa in, Mississippi 

ICMLS, Camp McCain lysimeter ite; llg!L. micrograms per liter: mg/L, milligram per liter: ~tS/cm. rni cros iemen per centimeter at 25 

degrees Celsius: 0. less than method detection limit: B. method blank contamination: J . estimated result (le s than the reponing limit): L. 
interferences present ; Q. elevated reponing limit : bold. median value] 

Site name (fig. Date Parameter Results Remarks Units Reporting Method 

2;table 1) limit detection limit 

CMLS 7-6 09/03/03 Aluminum 360 !!giL 100 20 

CMLS4-3 08101102 Aluminum 100 !lg/L 100 20 

CMLS 2-7 09103102 Aluminum 65 J !lg/L 100 20 

CMLS 6-5 09/03/03 Aluminum 60 J !!giL 100 20 

CMLS 5-4 09/03/03 Aluminum 57 J !lg/L 100 20 

CMLS 4-3 09/03/02 Aluminum 55 J !lg/L 100 20 

CMLS 2-7 08/01/02 Aluminum 53 J !lg/L 100 20 

CMLS 1-3 09/03/02 Aluminum 37 J !lg/L 100 20 

CMLS 8-4 09103103 Aluminum 31 J !!giL 100 20 

CMLS 1-3 08/01102 Aluminum 29 J J.lg/L 100 20 

CMLS 3-4 09/09/02 Aluminum 28 BJ J.lg/L 100 20 

CMLS 3-4 08101102 Aluminum 22 J J.lg/L 100 20 

54 

CMLS 8-4 0 /25/03 Ammonia a 0.28 mg/L 0. 1 0.038 

MLS 3-4 08/29/02 Ammonia a 0.23 mg/L 0.1 0.0 15 

CMLS 2-7 0 106102 Ammonia a 0.098 mg/L 0. 1 0.015 

CMLS 7-6 08/25/03 Ammoni a as 0.073 mg/L 0.1 0.038 

CMLS 2-7 0 /28/02 Ammonia as 0.070 mg!L 0.1 0.015 

CMLS 4-3 08/06/02 Ammon ia a 0.06 mg/L 0.1 0.015 

CML 1-3 08/06/02 Ammonia as 0.059 mg/L 0.1 0.015 

CML 3-4 08/06/02 Ammon ia a 0.04 1 mg/L 0.1 0.0 15 

CMLS 4-3 08/28/02 Ammonia a. 0.039 mg/L 0. 1 0.0 15 

CMLS 1-3 08/28/02 Ammoni a as 0.027 mg/L 0 . 1 0.015 

CMLS 5-4 0 /20/03 Ammonia as 0 mg/L 0. 1 0.038 

CMLS 6-5 08/20/03 Ammoni a as 0 mg/L 0. I 0.038 

0.064 

CMLS 7-6 09/03/03 Antimony 6.3 B J.lg/L 2 0 .024 

CMLS 8-4 09103103 Antimony 5.6 B J.ig/L 2 0.024 

CMLS 1-3 08/01/02 Antimony 3.6 !J.g/L 2 0.040 

CMLS 1-3 09/03/02 Antimony 1.8 J.lg/L 2 0.040 

CMLS 3-4 09/09/02 Antimony 1.4 J.lg/L 2 0.040 

CMLS 3-4 08/01/02 Antimony 1.3 J !!giL 2 0.040 

CMLS 5-4 09/03/03 Antimony 0 .73 BJ J.ig/L 2 0.024 

CMLS 6-5 09/03/03 Antimony 0.44 BJ !lg/L 2 0 .024 

CMLS 4-3 08/01/02 Antimony 0 .38 J.lg/L 2 0 .040 

CMLS 2-7 08/01102 Antimony 0 .29 J !lg/L 2 0.040 

CMLS 2-7 09/03/02 Antimony 0.24 J J.ig/L 2 0.040 

CMLS 4-3 09/03/02 Antimony 0 .14 J J.ig/L 2 0.040 

1.0 



Tables 17 

Table 5. Inorganic water-qual ity data (physical properties, major ions. nutrients, and trace elements) for selected lysim-
eters. Camp M cCa in, M ississippi--Continued 

Site name (fig . Date Parameter Results Remarks Units Reporting Method 
2; table 1) l imit detection limit 

CMLS 7-6 09/03/03 Ar enic 19 !lg/L 5 0.12 

CMLS 8-4 09/03/03 Ar enic II !lg/L 5 0.12 

CM LS 3-4 09/09/02 Ar enic 2.9 ~l gJL 5 0.061 

CMLS 1-3 08/01/02 Arsenic 2.3 !lg/L 5 0.061 

CMLS 3-4 08/01/02 Ar nic 1.9 ~lg/L 5 0.061 

CMLS 2-7 09/03/02 Arsenic 1.5 ~lg/L 5 0.061 

c L 1-3 09/03/02 Ar ·enic 1.0 flg/L 5 0.061 

MLS 2-7 08/01/02 Arsenic 0.97 ~l g/L 5 0.061 

CMLS 4-3 08/01/02 Ar enic 0.89 !lg/L 5 0.061 

CMLS 6-5 09/03/03 Arsenic 0.77 pg/L 5 0.12 

MLS 5-4 09/03/03 Arsenic 0.54 ~lg/L 5 0.12 

CMLS 4-3 09/03/02 Ar enic 0.21 !lg/L 5 0.061 

1.3 

CMLS 5-4 09/03/03 Barium 80 j.lg/L 0.081 

CMLS 6-5 09/03/03 Barium 31 j.lg/L 0.081 

CMLS 4-3 09/03/02 Barium 30 j.lg/L 0.057 

CMLS 8-4 09/03/03 Barium 28 j.lg/L 0.081 

CMLS 2-7 08101/02 Barium 25 j.lg/L 0.057 

CMLS 2-7 09/03/02 Barium 25 !lg/L 0.057 

CMLS 1-3 09/03/02 Barium 22 j.lg/L 0.057 

CMLS 3-4 09/09/02 Barium 13 j.lg/L 0.057 

CMLS 1-3 08/01/02 Barium 12 !lg/L 0.057 

CMLS 4-3 08101/02 Barium 12 j.lg/L 0.057 

CMLS 7-6 09/03/03 Barium II llg/L 0.081 

CMLS 3-4 08101/02 Barium 9.3 j.lg/L 0.057 

24 

CMLS 1-3 08/01/02 Beryllium 0 ~lg/L 0.028 

CMLS 1-3 09/03/02 Beryllium 0 ~lg/L 0.028 

CMLS 2-7 08/01/02 Beryllium 0 IJg/L 0.028 

MLS 2-7 09/03/02 Bery llium 0 IJg/L 0.028 

CMLS 3-4 08/01/02 Beryllium 0 IJg/L 0.028 

CMLS 3-4 09/09/02 Beryllium 0 f.tg/L 0.02 

MLS 4-3 08/01/02 Beryllium 0 f.tg/L 0.028 

MLS 4-3 09/03/02 Beryllium 0 f.tg/L 0.028 

CMLS 5-4 09/03/03 Beryllium 0 f.tg/L 0.032 

MLS 6-5 09/03/03 Beryllium 0 f.tg/L 0.032 

MLS 7-6 09/03/03 Beryllium 0 f.tg/L 0.032 

CMLS 8-4 09/03/03 Bery llium 0 f.tg/L 0.032 

0 



18 Ouality of Water in the Unsaturated Zone at Camp McCain, Mississippi- 2002-2004 

Table 5. Inorganic water-quality data (physical properties, major ions, nutrients, and trace elements) for selected lysim-

eters, Camp McCain, Mississippi--Continued 

Site name (fig. Date Parameter Results Remarks Units Reporting Method 

2;table1) limit detection limit 

CMLS 7-6 09/03/03 Cadmium 0.20 J J.lg/L 0.051 

CMLS 8-4 09/03/03 Cadmium 0.19 J.lg/L 0.051 

CMLS 1-3 08101/02 Cadmium 0.036 J.lg/L 0.022 

CMLS 1-3 09/03/02 Cadmium 0 J.lg/L 0.022 

CMLS 2-7 08/01/02 Cadmium 0 J.lg/L 0.022 

CMLS 2-7 09/03/02 Cadmium 0 J J.lg/L 0.022 

CMLS 3-4 08/01/02 Cadmium 0 J J.lg/L 0.022 

CMLS 3-4 09/09/02 Cadmium 0 J J.lg/L 0.022 

CMLS 4-3 08/01/02 Cadmium 0 J.lg/L 0.022 

CMLS 4-3 09/03/02 Cadmium 0 J.lg/L 0.022 

CMLS 5-4 09/03/03 Cadmium 0 J J.lg/L 0.051 

CMLS 6-5 09/03/03 Cadmium 0 J J.lg/L 0.051 

0 

CMLS 8-4 09/03/03 Calcium 22 mg/L 0.2 0.076 

MLS 3-4 08/01/02 Calcium 6.9 mg/L 0.2 . 0.031 

CMLS 2-7 09/03/02 alcium 6.7 13 mg/L 0.2 0.031 

MLS 3-4 09109102 alcium 6.5 mg/L 0.2 0.03 1 

CMLS 2-7 0 101102 alci um 5.7 mg/L 0.2 0.031 

CML 1-3 09/03/02 Calcium 4.8 B mg/L 0.2 0.03 1 

CMLS 1-3 08/0 1/02 alcium 3.4 mg/L 0.2 0.031 

CMLS 4-3 09/03/02 alcium 2.9 B mg/L 0.2 0.03 1 

CMLS 5-4 09/03/03 Calci um 2.8 mg/L 0.2 0.076 

ML 7-6 09/03/03 alcium 2.7 mg/L 0.2 0.076 

MLS 6-5 09/03/03 Calcium 1.4 mg/L 0.2 0.076 

CML 4-3 08/01/02 Calcium 1.0 mg/L 0.2 0.03 1 

4.1 

CMLS 8-4 09/03/03 Chloride 590 BQ mg/L 150 II 

CMLS 7-6 09/03/03 Chloride 42 B mg/L 3 0.22 

CMLS 6-5 09/03/03 Chloride 10 B mg/L 3 0.22 

CMLS 2-7 08/06/02 Chloride 9.7 mg/L 3 0.10 

CMLS 2-7 08127/02 Chloride 8.0 mg!L 3 0.10 

CMLS 5-4 09/03/03 Chloride 5.6 B mg/L 3 0.22 

CMLS 3-4 08/06/02 Chloride 4.0 mg/L 3 0.10 

CMLS 4-3 08/27/02 Chloride 3.8 mg!L 3 0.10 

CMLS 4-3 08/06/02 Chloride 3.6 mg!L 3 0.10 

CMLS 3-4 08127/02 Chloride 3.2 mg!L 3 0.10 

CMLS 1-3 08/06/02 Chloride 2.1 J mg!L 3 0.10 

CMLS 1-3 08/27/02 Chloride 1.6 J mg/L 3 0.10 

4.8 



Tables 19 

Table 5. Inorganic water-qua lity data (physical properties, major ions, nutrients, and trace elements) for selected lysim -
eters, Camp McCain, Mississippi --Continued 

Site name (fig. Date Parameter Results Remarks Units Reporting Method 
2;table1) limit detection limit 

CMLS 2-7 09/03/02 Chromium 3.9 !-lg/L 2 0.-4 

CMLS 3-4 09109102 Chromium 2.9 ~tg/L 2 0.2-l 

CMLS 7-6 09/03/03 Chromium 2.9 B 1-lg/L 2 0. 13 

CMLS 2-7 08/01/02 hromium 2.6 B ~tg/L 2 0.2-l 

CMLS 4-3 08/01/02 hromium 2.4 B ~tg/L 2 0.24 

C MLS 8-4 09/03/03 hromium 2.3 B !-lg/L 2 0. 13 

CMLS 4-3 09/03/02 hromium 1.8 ~1g/L 0.2-l 

CMLS 3-4 08/01/02 hrorn ium 1.3 BJ ~lg/ 2 0.-4 

MLS 5-4 09/03/03 Chromium 1.3 B J 1-lg/L 2 0. 13 

CML 6-5 09/03/0 Chromium 1.3 BJ ~1,,/L 2 O. IJ 

CML 1-3 08/01/02 hrornium 1.2 BJ ~lg/ 2 0.2-l 

CMLS 1-3 09103102 hromium 0. 9 ~tg/L 2 0.24 

2. 1 

CMLS 8-4 09/03/03 Cobalt 0 .98 l!g/L 0.017 

CMLS 6-5 09/03/03 Cobalt 0 .67 l!g/L 0.017 

CMLS 5-4 09/03/03 Cobalt 0 .55 l!g/L 0.017 

CMLS 2-7 08/01/02 Cobalt 0.37 J !!giL 0.015 

CMLS4-3 09/03/02 Cobalt 0 .3 1 l!g/L 0.015 

CMLS 2-7 09/03/02 Cobalt 0.30 J !lg/L 0.015 

CMLS 7-6 09/03/03 Cobalt 0.28 J !!giL 0 .017 

CMLS4-3 08/01/02 Cobalt 0.22 !!g/L 0.015 

CMLS 3-4 08/01/02 Cobalt 0.21 J !lg/L 0.015 

CMLS 3-4 09/09/02 Cobalt 0.21 J l!g/L 0 .015 

CMLS 1-3 08/01/02 Cobalt 0.20 J !!giL 0 .015 

CMLS 1-3 09/03/02 Cobalt 0.17 !!giL 0 .015 

0.29 

CMLS 8-4 09/03/03 Copper 5.7 ~1g/L 2 0. 17 

CMLS 7-6 09/03/03 Copper 5.4 ~1g/L 2 0. 17 

MLS 6-5 09/03/03 Copper 2.9 ~1g!L 2 0.17 

MLS 2-7 09/03/02 Copper 2.2 !-lg/L 2 0.63 

CMLS 3-4 09/09/02 Copper 2. 1 !-lg/L 2 0.63 

CM LS 1-3 09/03/02 Copper 2.0 !-lg/L 2 0.63 

CMLS 1-3 08/0 1/02 Copper 1.8 !-lg/L 2 0.63 

CMLS2-7 08/01/02 Copper 1.7 ~1g/L 2 0.63 

C MLS 3-4 08/01/02 Copper 1.7 !-lg/L 2 0.63 

CMLS 5-4 09/03/03 Copper 1.2 !lg/L 2 0.17 

MLS 4-3 08/0 1/02 Copper 0.89 ~1g/L 2 0.63 

CMLS 4-3 09/03/02 Copper 0.68 !-lg/L 2 0.63 

1.9 



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

Table 5. Inorganic water-quality data (physical properties, major ions, nutrients, and trace elements) for se lec ted lysim-
eters, Camp McCa in, Mississippi- -Continued 

Site name (fig. Date Parameter Results Remarks Units Reporting Method 
2; table 1) limit detection limit 

CMLS 7-6 09/03/03 Auoride 1.7 mg!L 0.11 

CMLS 8-4 09/03/03 Fluoride 0.85 JG mg/L 2 0.22 

CMLS 2-7 08106/02 Fluoride 0.73 mg/L 0.03 

CMLS 2-7 08127/02 Auoride 0.62 mg/L 0.03 

CMLS 3-4 08106/02 Fluoride 0.55 mg/L 0.03 

CMLS 3-4 08127/02 Fluoride 0.53 J mg/L O.Q3 

CMLS 4-3 08127/02 Fluoride 0.36 J mg/L O.Q3 

CMLS 1-3 08/06/02 Fluoride 0.34 mg/L 0.03 

CMLS 1-3 08/27/02 Fluoride 0.34 mg/L 0.03 

CMLS 4-3 08/06/02 Fluoride 0.31 J mg/L O.Q3 

CMLS 6-5 09/03/03 Fluoride 0.29 J mg/L 0.11 

CMLS 5-4 09/03/03 Fluoride 0.24 J mg/L 0.11 

0.45 

MLS 7-6 09/03/03 Iron 260 !A giL 100 19 

ML 2-7 09/03/02 Iron 60 !A giL 100 13 

MLS 4-3 08/0 1/02 Iron 39 ~Ag/L 100 13 

MLS 2-7 08/01/02 Iron 20 ~Ag/L 100 13 

MLS 4-3 09/03/02 Iron 17 !lg/L 100 13 

MLS 1-3 08/01/02 Iron 0 ~Ag/L 100 13 

CMLS 1-3 09/03/02 Iron 0 ~tg/L 100 13 

MLS 3-4 08/0 1/02 Iron 0 ~tg/L 100 13 

MLS 3-4 09/09/02 Iron 0 !A giL 100 13 

CML 5-4 09/03/03 Iron 0 !lg/L 100 19 

MLS 6-5 09/03/03 Iron 0 ~Ag/L 100 19 

MLS 8-4 09/03/03 Iron 0 ~Ag/L 100 19 

0 

CMLS 7-6 09103103 Lead 0.30 J.!g/L 0.19 

CMLS 6-5 09103103 Lead 0.19 J.!g/L 0.19 

CMLS 1-3 08/01/02 Lead 0 J.!g/L 0.15 

CMLS 1-3 09/03/02 Lead 0 J J.!g/L 0.15 

CMLS 2-7 08/01/02 Lead 0 J.!g/L 0.15 

CMLS 2-7 09/03/02 Lead 0 J J.!g/L 0.15 

CMLS 3-4 08/01/02 Lead 0 J J.!g/L 0.15 

CMLS 3-4 09109102 Lead 0 J J.!g/L 0.15 

CMLS4-3 08/01/02 Lead 0 J J.!g/L 0.15 

CMLS4-3 09/03/02 Lead 0 J J.!g/L 0.15 

CMLS 5-4 09/03/03 Lead 0 J J.!g/L 0.19 

CMLS 8-4 09/03/03 Lead 0 J.lg/L 0.19 

0 



Ta bles 21 

Table 5. Inorganic water-quality data (physical properties, major ions, nutrients, and trace elements) for selected lysim-
eters, Camp McCain, Miss issippi --Continued 

Site name (fig . Date Parameter Results Remarks Units Reporting Method 
2; table 1) limit detection limit 

CMLS 8-4 09/03/03 Mangane e 95 B ~tg/L 0.100 

CML 2-7 08/01/02 Manganese 45 ~tg/L 0.061 

CMLS 5-4 09/03/03 Mangane e 44 B J1g/L 0.100 

CMLS 3-4 0 /01/02 Mangane. e 29 ~tg/L 0.061 

CML 3-4 09/09/02 Mangane e 25 ~tg/L 0.061 

CMLS 6-5 09/03/03 Mangane e 22 B ~lg/L 0.100 

CMLS 1-3 08/01102 Mangane e I: ~I giL 0.061 

MLS 4-3 09/03/02 Manga ne. e 15 J1g/L 0.061 

CMLS 2-7 09/03/02 Mangane e 13 J1g/L 0.061 

CML 4-3 08/01/02 anganese 9.6 11g/L 0.061 

CMLS 1-3 09/03/02 Manganese 8.2 J1g/L 0.061 

CMLS 7-6 09/03/03 Mangane e 7.2 B J1g/L 0.1 00 

19 

CMLS 7-6 09/03/03 Molybdenum 210 B J1g/L 2 0.040 

CMLS 8-4 09/03/03 Molybdenum 110 B Jlg/L 2 0.040 

CMLS 1-3 08/01/02 Molybdenum 22 B J!g/L 2 0.023 

CMLS 3-4 09/09/02 Molybdenum 14 B J!g/L 2 0.023 

CMLS 1-3 09/03/02 Molybdenum I I B Jlg/L 2 0.023 

CMLS 3-4 08/01/02 Molybdenum 6.8 B Jlg/L 2 0.023 

CMLS 2-7 09/03/02 Molybdenum 6.2 B !J.g/L 2 0.02 

CMLS 2-7 08/01/02 Molybdenum 5.6 B J1g/L 2 0.023 

CMLS 6-5 09/03/03 Molybdenum 5.0 B J1g/L 2 0.040 

CMLS 5-4 09/03/03 Molybdenum 3.5 B Jlg/L 2 0.040 

CMLS 4-3 08/01/02 Molybdenum 2.5 B Jlg/L 2 0.023 

CMLS 4-3 09/03/02 Molybdenum 0.57 BJ J!g/L 2 0.023 

6.5 

CMLS 2-7 08/0 1/02 ickel 8.8 J1g/L 2 0.25 

CMLS 8-4 09/03/03 ickel 6.9 J.tg/L 2 0.15 

CMLS 4-3 09/03/02 ickel 6. J1g/L 2 0.25 

CMLS 3-4 09109102 'ickel 5.7 J1g/L 2 0.25 

CML 5-4 09/0J/03 ickel 5.5 ~tg/L 2 0.15 

CMLS 2-7 09/03/02 1 ickel 5.4 f.!g/L 2 0.25 

CMLS 6-5 09/03/03 ickel 4.6 f.!g/L 2 0. 15 

CMLS 4-3 08/01/02 ickel 4.0 f.!g/L 2 0.25 

CMLS 7-6 09/03/03 1ickel 2.9 J1g/L 2 0.1 5 

CMLS 1-3 09/03/02 ickel 2.6 J1g/L 2 0.25 

CMLS 1-3 08/0 1/02 Nickel 2. 1 J1g/L 2 0.25 

MLS 3-4 08/01102 ickel 1.9 J1g/L 2 0.25 

5.0 
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Table 5. Inorganic water-quality data (physical properties, major ions, nutrients, and trace e le ments) for selected lysim-

eters, Ca mp McCain, Miss issippi- -Continued 

Site name (fig . Date Parameter Results Remarks Units Reporting Method 
2; table 1) limit detection limit 

CMLS 8-4 08/25/03 itrate plus nitrite as 6.9 mg/L 0.1 0 .012 

CMLS 6-5 08/20/03 itrate plus nitrite as N 3.9 mg/L 0.1 0 .012 

CMLS 7-6 08/25/03 itrate plus nitrite as 0.59 mg/L 0.1 0 .012 

CMLS 1-3 08/06/02 itrate plus nitrile as N 0 .19 mg/L 0.1 0.012 

CMLS 2-7 08106/02 itratc plus nitrite as 0.16 mg/L 0.1 0.012 

CMLS 2-7 08128/02 itrate plus nitrite as 0.15 mg/L 0.1 0.012 

CMLS 1-3 08/28/02 itrate plus nitrile as N 0.12 mg/L 0.1 0.012 

CMLS 5-4 08/20/03 itrate plus nitrite as 0.086 mg/L 0.1 0 .012 

CMLS 4-3 08/06/02 itrate plus nitri le as 0.047 J mg/L 0.1 0.012 

CMLS 4-3 08128/02 itratc plus nitrite as 0.028 mg/L 0.1 0.012 

CMLS 3-4 08/06/02 itrate plus nitrite as N 0.026 J mg/L 0.1 0.012 

CMLS 3-4 08/29/02 itrate plus nitrite as N 0 .02 1 mg/L 0.1 0.012 

0.14 

MLS 7-6 09/03/03 pH 7.9 pH unit s 0. 1 

CMLS 3-4 08/06/02 pH 7.4 pH un it 0. 1 

CMLS 8-4 09/03/03 pH 7.4 pH unit 0. 1 

CMLS 1-3 08/06/02 pH 7. 1 pH unit 0. 1 

CMLS 2-7 08/06/02 pH 7. 1 pH units 0.1 

CMLS 2-7 08/27/02 pH 7.0 pH unit. 0.1 

CMLS 3-4 08/27/02 pH 7.0 pH unit s 0.1 

MLS 1-3 08/27/02 pH 6.9 pH units 0.1 

MLS 6-5 09/03/03 pH 6.6 pH unit s 0.1 

CMLS 4-3 08/06/02 pH 6.4 pH units 0. 1 

CM LS 5-4 09/03/03 pH 6 .3 pH units 0.1 

MLS 4-3 0 /27/02 pH 6 .1 pH units 0.1 

7.0 

CMLS 7-6 09/03/03 Phosphate as P, ortho 0 .23 BJ mg/L 0.5 0.11 

CMLS 1-3 08/06/02 Phosphate as P, ortho 0 mg/L 0.5 0 .04 

CMLS 1-3 08/27/02 Phosphate as P, ortho 0 mg/L 0.5 0.04 

CMLS 2-7 08/06/02 Phosphate as P, ortho 0 mg/L 0.5 0.04 

CMLS 2-7 08/27/02 Phosphate as P, ortho 0 mg/L 0.5 0.04 

CMLS 3-4 08/06/02 Phosphate as P, ortho 0 mg/L 0.5 0.04 

CMLS 3-4 08/27/02 Phosphate as P, ortho 0 mg/L 0.5 0.04 

CMLS 4-3 08/06/02 Phosphate as P, ortho 0 mg/L 0.5 0.04 

CMLS 4-3 08/27/02 Phosphate as P, ortho 0 mg/L 0.5 0.04 

CMLS 5-4 09/03/03 Phosphate as P, ortho 0 mg/L 0.5 0.11 

CMLS 6-5 09/03/03 Phosphate as P, ortho 0 mg/L 0.5 0 .1 I 

CMLS 8-4 09/03/03 Phosphate as P, ortho 0 L mg/L 1.0 0.22 

0 



Tables 23 

Table 5. Ino rga nic water-quali ty data (physical properties, major ions, nutrients, and trace elements) for selected lysim-
eters, Camp McCain, Mississippi--Continued 

Site name (fig . Date Parameter Results Remarks Units Reporting Method 
2;table1) limit detection limit 

CMLS 8-4 09/03/03 Pota sium 5.9 B mgfL 3 0.46 

CMLS 3-4 08/01/02 Potas ium 2.5 mg/L 3 0...19 

CMLS 3-4 09/09/02 Potass ium 1.9 mg/L 3 0.-19 

CM LS 1- 08/01/02 Pota sium 1.7 mgfL 3 0.49 

CMLS 2-7 08/01/02 Potassium 1.5 mg/L 3 0.49 

CMLS 2-7 09/03/02 Pot a ium 1.5 mg/L 3 0.49 

CMLS 7-6 09/03/03 Potassium 1.5 BJ mg/L 0.-16 

CMLS 6-5 09/03/03 Pot a ium 1. 3 BJ rng/ 0.46 

MLS 5-4 09/03/03 Potassium 1.1 BJ rng/L 3 0.46 

MLS 1-3 09/03/02 Pot a ium 0.7 mg/L 3 0.-19 

MLS 4-3 0 101/02 Potass ium 0.6 mg/L 3 0.49 

CMLS 4-3 09/03/02 Pot a ium 0.5 mg/L .\ 0.49 

1.5 

CMLS 7-6 09/03/03 Selenium 4.2 !lg/L 5 0.24 

CMLS 2-7 09/03/02 Selenium 3.4 J !lg/L 5 0.19 

CMLS 3-4 09/09/02 Selenium 3.2 J !lg/L 5 0.19 

CMLS 2-7 08/01/02 Selenium 3.0 J !lg/L 5 0.19 

CMLS 3-4 08101/02 Selenium 2.9 !lg/L 5 0.19 

CMLS 8-4 09/03/03 Selenium 2.8 J !lg/L 5 0.24 

CMLS 1-3 08/01/02 Selenium 2.5 J !lg/L 5 0.19 

CMLS 1-3 09/03/02 Selenium 2.0 !lg/L 5 0 .19 

CMLS4-3 09/03/02 Selenium 1.6 !lg/L 5 0.19 

CMLS 4-3 08101/02 Selenium 0.98 !lg/L 5 0.19 

CMLS 6-5 09/03/03 Selenium 0.64 J !lg/L 5 0.24 

CMLS 5-4 09/03/03 Selenium 0.50 J !lg/L 5 0.24 

2.7 

MLS 2-7 08/0 1/02 il vcr 0.53 BJ ~tg/L 5 0.012 

CML 1-3 08/01/02 il ver 0.34 BJ !lg/L 5 0.012 

CMLS 3-4 08/0 1/02 il ver 0.30 BJ !lg/L 5 0.012 

CMLS 4-3 08/0 1/02 Sil ver 0.26 BJ !lg/L 5 0.0 12 

CMLS 3-4 09/09/02 Sil ver 0.051 ~tg/L 5 0.012 

CMLS 1-3 09/03/02 Sil ver 0 !lg/L 5 0.0 12 

CMLS 2-7 09/03/02 Sil ver 0 !lg/L 5 0.0 12 

CML 4-3 09/03/02 Si lver 0 !lg/L 5 0.0 12 

CMLS 5-4 09/03/03 ilver 0 !lg/L 5 0.058 

CMLS 6-5 09/03/03 Sil ver 0 !lg/L 5 0.058 

CMLS 7-6 09/03/03 Si lver 0 ~tg/L 5 0.058 

CMLS 8-4 09/03/03 Si lver 0 !lg/L 5 0.058 

0 



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

Table 5. Inorganic water-qua lity data (physical properties, major ions, nutrients, and trace elements) for selected lysim-

eters, Camp McCa in, Mississippi-- Co ntinued 

Site name (fig . Date Parameter Results Remarks Units Reporting Method 
2; table 1) limit detection limit 

CMLS 8-4 09/03/03 Sodium 850 mg!L 5 1.1 

CMLS 1-3 08101102 Sodium 360 mg!L 5 1.5 

CMLS 1-3 09/03/02 Sodium 330 mg/L 5 1.5 

CMLS 3-4 08101102 Sodium 330 mg/L 5 1.5 

CMLS 3-4 09109102 Sodium 300 mg/L 5 1.5 

CMLS 7-6 09/03/03 Sodium 270 mg!L 5 1.1 

CMLS 2-7 08101/02 Sodium 220 mg!L 5 1.5 

CMLS 2-7 09/03/02 Sodium 220 mg!L 5 1.5 

CMLS4-3 09/03/02 Sodium 65 mg!L 5 1.5 

CMLS 5-4 09/03/03 Sodium 58 mg!L 5 1.1 

CMLS4-3 08/01102 Sodium 49 mg!L 5 1.5 

CMLS 6-5 09/03/03 Sodium 39 mg!L 5 1.1 

245 

MLS 8-4 09/03/03 Specific conductance 3,900 f.IS/cm 2 

c LS 1-3 08/06/02 Specific conductance I ,400 f.IS/cm 2 

CMLS :l -4 08/06/02 Spec ific conductance I ,400 f.IS/c m 2 

LS 1-:l 0 /27/02 pccific conductance 1,200 ~tS/cm 2 

CMLS 7-6 09/03/03 Spec ifi c conductance 1,200 f.IS/cm 2 

CMLS 2-7 08/06/02 Sp cific conductance 1,000 f.l /em 2 

CMLS 3-4 08/27/02 Spe ific conductance 950 f.IS/cm 2 

CMLS 2-7 08/27/02 Specifi c conductance 770 f.IS/c m 2 

CMLS 4-3 08/27/02 Specifi c conductance 3 10 ~t S/cm 2 

CMLS 5-4 09/03/03 Specifi c conductarce 300 f.IS/cm 2 

CMLS 4-3 08/06/02 Specific conductance 290 ~tS/cm 2 

CML 6-5 09/03/03 Specific conductance 200 ~t S/cm 2 

975 

CMLS 1-3 08/27/02 Sulfate 450 Q mg/L 100 4.0 

CMLS 8-4 09/03/03 Sulfate 430 Q mg!L 250 11.0 

CMLS 1-3 08/06/02 Sulfate 390 Q mg!L 50 2.0 

CMLS 2-7 08106/02 Sulfate 230 Q mg/L 50 2.0 

CMLS 3-4 08/06/02 Sulfate 230 Q mg!L 50 2.0 

CMLS 2-7 08/27/02 Sulfate 210 Q mg/L 25 1.0 

CMLS 3-4 08127/02 Sulfate 160 Q mg!L 25 1.0 

CMLS 7-6 09/03/03 Sulfate 140 Q mg/L 25 1.1 

CMLS 4-3 08/27/02 Sulfate 110 Q mg/L 25 1.0 

CMLS 4-3 08/06/02 Sulfate 100 Q mg!L 25 1.0 

CMLS 5-4 09/03/03 Sulfate 63 Q mg!L 25 1.1 

CMLS 6-5 09/03/03 Sulfate 28 mg!L 5 0.22 

185 



Tables 25 

Table 5. Inorganic w ater-quality data (physical properties, major ions, nutrients, and trace elements) for selected lysim-
eters, Camp M cCain, M ississippi- -Continued 

Site name (fig . Date Parameter Results Remarks Units Reporting Method 
2; table 1) limit detection l imit 

CMLS -4 09/03/03 Thallium 0.072 ~tg/L 0.012 

CMLS 1-3 08/01102 Thallium 0.040 !lg/L 0.015 

CMLS 3-4 0 /01102 Thallium 0.025 ftg/L 0.015 

CMLS 7-6 0910 103 Thallium 0.020 ~tg/L 0.0 12 

CML 3-4 09/09/02 Thallium 0.018 ~tg/L 0.015 

CMLS 2-7 08/01102 Thal lium 0.0 16 ~tg/L 0.0 15 

CMLS 5-4 09/03/03 Thallium 0.016 ~tg/L 0.01_ 

CMLS 1-3 09/03/02 Thallium 0 ~tg/L 0.0 15 

CML 2-7 09/03/02 Thallium 0 ~t g/L 0.0 15 

CMLS 4-. 08/01102 Thallium 0 ~tg/L O.O I'i 

CMLS 4-3 09/03/02 Thallium 0 !lg/ O.OI'i 

CMLS 6-5 09103103 Thallium 0 ~tg/L 0.0 1-

0.01 6 

CMLS 1-3 08101102 Tin 1.7 f.lg/L 10 O.O'i 

CMLS 7-6 09/03/03 Tin 1.3 BJ !lg/L 10 0.24 

CMLS 8-4 09/03/03 Tin 0.70 BJ f.lg/L 10 0.24 

CMLS 2-7 08/01102 Tin 0.40 !lg/L 10 0.05 

CMLS 1-3 09/03/02 Tin 0.16 BJ J.!g/L 10 0.05 

CMLS 3-4 09/09/02 Tin 0.15 BJ f.lg/L 10 0.05 

CMLS 3-4 08/01102 Tin 0.11 J J.!g/L 10 0.05 

CMLS 2-7 09/03/02 Tin 0 J f.lg/L 10 0.05 

CMLS 4-3 08/01102 Tin 0 J J.lg/L tO 0.05 

CMLS4-3 09/03/02 Tin 0 J..lg/L 10 0.05 

CMLS 5-4 09/03/03 Tin 0 J f.lg/L 10 0.24 

CMLS 6-5 09/03/03 Tin 0 f.lg/L 10 0.24 

0.13 

CM LS 8-4 08/25/03 Total Kj elclahl nitrogen 1.4 mg/L 0.5 0.083 

MLS 7-6 08/25/03 Total Kj elclah l nitrogen 1.0 mg/L 0.5 0.083 

CM LS 1-3 08/06/02 Total Kjelclah l ni trogen 0.58 mg/L 0.5 0.14 

CMLS 2-7 08/28/02 Total Kj elclahl ni trogen 0.31 mg/L 0.5 0.14 

CML 1-3 08/2 /02 -r: tal Kj elclahl nit rogen 0.29 mg/L 0.5 0. 14 

MLS 5-4 08/20/03 Total Kjclclahl ni trogen 0.25 mg/L 0.5 0.08. 

M LS 6-5 08/20/03 Total Kjelclahl nitrogen 0.22 mg/L 0.5 0.0 3 

CMLS 2-7 08/06/02 Total Kjelclahl ni trogen 0 mg/L 0.5 0.14 

CMLS 3-4 08/06/02 Total Kjelclahl nit rogen 0 mg/L 0.5 0. 14 

MLS 3-4 08/29/02 Total Kjclclahl ni trogen 0 mg/L 0.5 0. 14 

CML 4-3 08/06/02 Total Kjclclahl nit rogen 0 mg/L 0.5 0. 14 

M L 4-3 08/28/02 Total Kjeldahl nitrogen 0 mg/L 0.5 0. 14 

0.24 
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Table 5. Inorganic water-quality data (physical properties. major ions, nutrients, and trace elements) for selected lysim
eters, Ca mp McCain, Mississippi--Continued 

Site name Date 
(fig . 2; table 1) 

CMLS 4-3 08128/02 

CMLS 2-7 

CMLS 1-3 

CMLS 3-4 

CMLS 7-6 

CMLS 3-4 

CMLS 6-5 

CMLS 8-4 

CMLS 5-4 

CMLS 2-7 

CMLS 1-3 

CMLS4-3 

CMLS 7-6 

MLS 4-3 

MLS 2-7 

MLS 6-5 

MLS 2-7 

ML 8-4 

MLS 4-3 

MLS 3-4 

C LS 1-3 

CMLS 3-4 

MLS 1-3 

CMLS 5-4 

CMLS 3-4 

CMLS 4-3 

CMLS4-3 

CMLS 8-4 

CMLS 6-5 

CMLS 1-3 

CMLS 5-4 

CMLS 7-6 

CMLS 2-7 

CMLS 2-7 

CMLS 3-4 

CMLS 1-3 

08/28/02 

08/28/02 

08/06/02 

08/25/03 

08/29/02 

08/20/03 

08/25/03 

08/20/03 

08106/02 

08/06/02 

08/06/02 

09103103 

0 /01/02 

09/03/02 

09/03/03 

0 /0 1/02 

09/03/03 

09103102 

09109102 

0 /01/02 

08/01/02 

09/03/02 

09/03/03 

09/09/02 

09/03/02 

08/01102 

09/03/03 

09/03/03 

09/03/02 

09/03/03 

09/03/03 

09/03/02 

08/01/02 

08/01/02 

08/01/02 

Parameter 

Total phosphorus 

Total phosphorus 

Total phosphorus 

Total phosphorus 

Total phosphorus 

Total phosphorus 

Total phosphorus 

Total phosphorus 

Total phosphorus 

Total pho phoru 

Total phosphorus 

Total phosphorus 

Vanadi um 

Vanad ium 

Vanadium 

Vanad ium 

Vanadium 

Vanadium 

Vanadium 

Vanadium 

Vanadium 

Vanadium , 

Vanadium 

Vanadium 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Zinc 

Results Remarks 

0.56 Q 

0.53 

0.18 

0.18 

0.14 

0.084 

0.072 

0.065 

0.031 

0.018 

0 

0 

0.078 

36 

19 

17 

16 

14 

13 

I I 

9.6 

9.0 

8. 1 

6.3 

14 

II 

II 

8.9 

6.7 

6.4 

5.7 

5.0 

4.3 

3.8 

3.3 

3.3 

2.4 

5.4 

Q 

B 

B 

B 

BJ 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

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 

!lg/L 

!lg/L 

!lg/L 

!lg/L 

!lg/L 

!lg/L 

!lg/L 

!lg/L 

~tg/L 

~tg/L 

~tg/L 

!lg/L 

!lg/L 

J.!g/L 

J.!g/L 

J.!g/L 

J.!g/L 

J.!g/L 

J.!g/L 

J.!g/L 

J.!g/L 

llg/L 

J.!g/L 

J.!g/L 

Report
ing limit 

0.10 

0.05 

0.05 

0.10 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Method 
detection 

limit 

0.026 

0.013 

0.013 

0.026 

0.019 

0.013 

0.019 

0.019 

0.019 

0.013 

0.013 

0.013 

0.069 

0.070 

0.070 

0.069 

0.070 

0.069 

0.070 

0.070 

0.070 

0.070 

0.070 

0.069 

2.3 

2.3 

2.3 

1.2 

1.2 

2.3 

1.2 

1.2 

2.3 

2.3 

2.3 

2.3 



Tables 27 

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

[~/em, microsiemens per centimeter at 25 degrees Celsius; CMLS, Camp McCain lysimeter site; 
bold, median value] 

Site name Date Specific Site name Date pH 
(fig. 2) conductance (fig. 2) 

(pS/cm) 

CMLS 8-4 06/28/04 1,990 CMLS 7-6 06/28/04 8.1 

CMLS 7-6 06/28/04 1,060 CMLS 6-5 06/28/04 7.5 

CMLS 3-4 06/28/04 641 CMLS 1-3 06/28/04 6.8 

CMLS 1-3 06/28/04 587 CMLS 5-4 06/28/04 6.8 

CMLS 6-5 06/28/04 322 CMLS 3-4 06/28/04 6.6 

CMLS 2-7 06/28/04 294 CMLS 2-7 06/28/04 6.5 

CMLS 4-3 06/28/04 189 CMLS 4-3 06/28/04 6.4 

CMLS 5-4 06/28/04 161 CMLS 8-4 06/28/04 5.6 

455 6.7 

Table 7. Specific conductance and pH of water collected from shallow monitor-
ing wells during June 2004, Camp McCain, Mississippi 

[~/em, microsiemens per centimeter at 25 degrees Celsius; bold, median value] 

Well Date Specific Well Date pH 
number conductance number 
(fig. 2) (pS/cm) (fig. 2) 

8 06/28/04 2,720 8 06/28/04 10.4 

7 06/28/04 446 7 06/28/04 7.9 

6 06/28/04 350 6 06/28/04 6.8 

3 06/28/04 279 5 06/28/04 6.4 

5 06/28/04 278 06/28/04 6.3 

4 06/28/04 266 4 06/28/04 6.2 

2 06/28/04 223 2 06/28/04 6.1 

06/28/04 135 3 06/28/04 6.0 

279 6.4 



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

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

[CSLS, Camp Shelby ly imeter ite; CMLS. Camp McCai n lysimctcr itc: QAL . qual-
ity-as urancc/quality-control ly imeter si te near Greenwood. J.l /em. micro iemens per 
cen timeter at 25 degree Ccl iu ; mg!L. milligram per liter: J.lg/L. micrograms per liter: 0. 
less than the reporting limit! 

Median value 

Parameter CSLS CMLS QALS Units 

Physical property 

pH 6.3 7.0 62 pH units 

Specific conductance 220 975 390 11Sicm 

Major ion 

alcium 1.9 4.1 4 . 1 mg/L 

Chloride 5. 1 4. 23 mg/L 

- luoride 0.29 0.45 0.39 mg/L 

Pota .. ium 0.90 1.5 1.3 rng/L 

Sodium 36 245 85 mg/L 

Sulfate 52 185 96 mg/L 

Nutrient 

Ammonia a 0.028 0.064 0.04 mg/L 

itrate plus nitrite a 0.01 0. 14 0.67 mg/L 

Phosphate as P, ortho 0 0 0 mg/L 

Total Kjcldahl nitrogen 0.087 0.24 0 mg/L 

Total pho phorus 0.34 0.078 0. 19 mg/L 

Trace element 

Aluminum 76 54 34 ~tg/L 

Antimony 0.2 1 1.0 0.25 !lg/L 

Ar cn ic 0.95 1.3 0.51 J.lg/L 

Barium 64 24 60 J.lg/L 

Beryllium 0 0 0 J.lg/L 

Cadmium 0 0 0.02 J.lg/L 

hromium 0. 7 2.1 1.2 J.lg/L 

oba lt 1.1 0.29 0.87 J.lg/L 

Copper 0.68 1.9 0.89 !lg/L 

Iron 19 0 0 !lg/L 

cad 0 0 0 !lg/L 

M anganese 100 19 42 J.lg/L 

M olybdenum 1.2 6.5 1. 8 J.~g/L 

ickel 3. 1 5.0 19 J.lg/L 

Selenium 0.6 1 2.7 0.88 J.lg/L 

Si l ver 0.064 0 0.070 J.lg/L 

Thallium 0 0.0 16 0 J.lg/L 

Tin 0. 19 0.13 0 J.lg/L 

Vanad ium 8.0 14 12 J.lg/L 

Zinc 6.5 5.4 7.8 J.lg/L 
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Table 9. Volatile organic compounds included in analytical method SW846 82608 

[!!giL. micrograms per liter; NA, not applicable or not reported] 

Parameter Units Reporting Method 
limit detection limit 

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

1,1, 1-Trichloroethane ~-tg/L 0.32 

1,1 ,2,2-Tetrachloroethane !lg/L 0.50 

1,1 ,2-Trichloroethane !lg/L 0.41 

1,1-Dichloroethane ~-tg/L 0.29 

1,1-Dichloroethene ~-tg/L 0.31 

1,1-Dichloropropene ~-tg/L 0.29 

1 ,2,3-Trichlorobenzene llg/L 0.62 

1 ,2,3-Trichloropropane ~-tg/L 0.76 

1 ,2,4-Trichlorobenzene !lg/L 0.63 

1 ,2,4-Trimethylbenzene !lg/L 1 0.30 

1 ,2-Dibromo-3-chloropropane (DBCP) ~-tg/L 2 0.49 

1 ,2-Dibromoethane (EDB) !lg/L 0.46 

1 ,2-Dichlorobenzene ~-tg/L 0.30 

1 ,2-Dichloroethane ~-tg/L 0.43 

1 ,2-Dichloroethene (total) !lg/L 0.54 

I ,2-Dichloropropane ~-tg/L 0.38 

I ,3 ,5-Tri methyl benzene !lg/L 0.31 

I ,3-Dichlorobenzene llg/L 0.30 

l ,3-Dichloropropane ~-tg/L 0.37 

1 A-Dichlorobenzene ~-tg/L 0.31 

1-Chlorohexane ~-tg/L 1 0.38 

2,2-Dichloropropane ~-tg/L 5 0.37 

2-Butanone (MEK) ~-tg/L 5 2.40 

2-Chlorotoluene ~-tg/L I 0.23 

2-Hexanone ~-tg/L 5 1.80 

4-Chlorotoluene !lg/L 0.26 

4-Isopropyltoluene ~-tg/L 1 0.32 

4-Methyl-2-pentanone ~-tg/L 5 1.80 

Acetic acid, 2-ethylhexyl este ~-tg/L NA NA 

Acetone ~-tg/L 10 2.90 

Benzene ~-tg/L 0.27 

Bromobenzene ~-tg/L 0.32 

Bromochloromethane ~-tg/L 0.39 

Bromodichloromethane ~-tg/L 0.35 

Bromoform llg/L 1 0.46 

Bromomethane ~-tg/L 2 0.28 

Carbon tetrachloride ~-tg/L 0.35 

Chlorobenzene ~-tg/L 1 0.24 

Chloroethane ~-tg/L 2 0.26 
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Table 9. Volatile organic compounds included in analytical method 
SW846 82608--Continued 

Parameter Units Reporting Method 
limit detection limit 

Chloroform ~giL 1 0.29 

Chloromethane ~giL 2 0.26 

cis-1,2-Dichloroethene ~giL 0.33 

cis-1,3-Dichloropropene ~giL 0.31 

Dibromochloromethane ~giL 0.37 

Dibromomethane ~giL 0.40 

Dichlorodifluoromethane ~giL 2 0.44 

Ethyl benzene ~giL 0.51 

Hexachlorobutadiene ~giL 0.37 

lsopropylbenzene ~giL 0.30 

Methyl tert-butyl ether ~giL 5 0.88 

Methylene chloride ~giL 5 0.86 

m-Xylene & p-Xylene ~giL 2 0.52 

Naphthalene ~giL 0.78 

n-Butylbenzene ~giL 0.41 

n-Propylbenzene ~giL 0.33 

o-Xylene ~giL 0.24 

sec-Butyl benzene ~giL 0.34 

Styrene ~giL 0.28 

tert-Butylbenzene ~giL 0.29 

Tetrachloroethene ~giL 1 0.27 

Tetrahydrofuran ~giL NA NA 

Toluene ~giL 1 0.26 

trans-1,2-Dichloroethene ~giL 0.5 0.25 

trans-1,3-Dichloropropene ~giL 0.36 

Trichloroethene ~giL 1 0.24 

Trichlorofluoromethane ~giL 2 0.43 

Vinyl acetate ~giL 2 0.91 

Vinyl chloride ~giL 0.26 



Tables 31 

Table 10. Volatile organic compounds detected at Camp McCain, Mississippi 

[CML . Camp McCain lysimeter site: f.!g/L, microgram per liter: B. method blank ontami nation: J. e. timat'd r'sull (kss than the 
reponi ng limit); T, tentatively identified compound: A, no1 applicable or not reponed J 

Site name (fig. 2, Date Parameter Results Remarks Units Reporting Method 
3; table 1, 2) limit detection 

limit 

Campbell Creek 08/20/03 I, 1-Dichlorocthenc 0.27 J,Ag/L 0.23 

CMLS 5-4 08/20/03 I ,2,4-Trimethylbenzene 0.83 J J.Ag/L 0.15 

QALS II 07/23/02 Acelic acid. 2-ethylhexyl est 3.32 T pg/ A 

CMLS 2-7 07/24/02 Acetic acid. 2-ethylhexyl e te 1.72 T ~lg/L A 

CMLS 3-4 07/24/02 Aceti c acid , 2-ethylhexyl e te 1.42 T pg/L A 

Campbell Creek 08/20/03 Acetone 5.2 J j.lg/L 10 2.50 

CMLS 8-4 08/25/03 Acetone 3.1 j.lg/L 10 2.50 

QALS II 07/23/02 Methylene chl oride 2.8 J B J.ig/L 10 1.70 

CMLS 3-4 07/24/02 Methylene chl oride 0.96 J B ~1g/L 5 0.86 

CMLS 4-3 07/24/02 Methylene chloride 1.2 J B !-lg/L 5 ORo 

QALS 5 07124/02 Methylene chloride 1.2 J B ~1g/L 5 0.86 

CMLS 7-6 08/25/03 Methylene chloride 0.25 J B Jlg/L 5 o._ l 

CM LS 8-4 0 /25/03 Methylene chl oride 0.26 J B !-lg/ 5 0.2 1 

CMLS 5-4 08/20/03 m-Xylene & p-Xylene 1.8 !A giL 2 0.27 

CMLS 5-4 08/20/03 a-Xylene 0.53 J J.Ag/L 0.1 5 

CMLS 2-7 07/24/02 Toluene 0.28 pg/L 0.26 

Campbell Creek 08/20/03 Toluene 0.21 ~1g/L 0.15 

CMLS 6-5 08/20/03 'Ti luene 0.20 pg/L 0.15 

CMLS 1-3 07/24/02 Unknown 1.4 J,Ag/L NA NA 

CMLS 1-3 07124/02 Unknown 1.5 J.Ag/L A NA 

CMLS 1-3 07/24/02 Unknown 1.6 J,Ag/L NA NA 

Note: Tetrahydrofuran was a tentative ly detected compound in all lys imeter sample . but was not detected in any of the shallo' 
ground-water samples or in any urface-water samples; hence. it was considered likely to be a cont aminant associated with the glue 
used in installat ion of the lys imeters--and is excluded from this table. 
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Table 11. Semi-volatile organic compounds included in analytical 
method SW846 8270C 

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

Parameter Units Reporting Method 
limit detection 

limit 

1-Propene, 1,1 ,2-trichloro- J.tg/L NA NA 

1,2,4-Trichlorobenzene J.tg/L 10 1.5 

1 ,2-Dichlorobenzene J.tg/L 10 1.6 

1 ,3-Dichlorobenzene J.tg/L lO 1.7 

1 ,4-Dichlorobenzene !!giL 10 1.8 

2,4,5-Trichlorophenol J.tg/L 10 1.3 

2,4,6-Trichlorophenol ~-tg/L 10 1.3 

2,4-Dichlorophenol ~-tg/L 10 1.7 

2,4-Dimethylphenol ~-tg/L lO 2.9 

2,4-Dinitrophenol J.tg/L 50 18 

2,4-Dinitrotoluene ~-tg/L 10 2.6 

2,6-Dinitrotoluene ~-tg/L 10 1.6 

2-Chloronaphthalene ~-tg/L lO 1.1 

2-Chlorophenol ~-tg/L 10 1.8 

2-Methylnaphthalene ~-tg/L 10 1.5 

2-Methylphenol ~-tg/L lO 2.1 

2-Nitroaniline ~-tg/L 50 1.8 

2-Nitrophenol !!giL 10 1.8 

3,3' -Dichlorobenzidine !!giL 50 8.4 

3-Methylphenol & 4-Methylphenol ~-tg/L 10 2.1 

3-Penten-2-one, 4-methyl- ~-tg/L NA NA 

3-Nitroaniline ~-tg/L 50 7.6 

4,6-Dinitro-2-methylphenol ~-tg/L 50 18 

4-Bromophenyl phenyl ether ~-tg/L 10 1.5 

4-Chloro-3-methylphenol !!giL 10 2.0 

4-Chloroaniline ~-tg/L 10 2.5 

4-Chlorophenyl phenyl ether ~-tg/L 10 1.2 

4-Nitroaniline ~-tg/L 50 2.1 

4-Nitrophenol ~-tg/L 50 18 

Acenaphthene ~-tg/L 10 1.0 

Acenaphthylene ~-tg/L 10 1.0 

Anthracene ~-tg/L 10 1.6 

Benzo(a)anthracene ~-tg/L 10 1.2 

Benzo(a)pyrene J.tg/L 10 1.4 

Benzo(b) f1 u oranthene ~-tg/L 10 2.2 

Benzo(ghi)perylene ~-tg/L 10 1.7 

Benzo(k)fluoranthene J.tg/L 10 2.0 

Benzoic acid J.tg/L 50 12 

Benzyl alcohol ~-tg/L 10 2.7 
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Table 11. Semi-volatile organic compounds included in analytical 
method SW846 8270C--Continued 

Parameter Units Reporting Method 
limit detection 

limit 

bis(2-Chloroethox y )methane J1g/L 10 1.3 

bis(2-Chloroethyl) ether J1giL 10 1.8 

bis(2-Chloroisopropyl) ether J1g/L 10 1.5 

bis(2-Ethylhexyl) phthalate Jlg/L 10 3.1 

Butyl benzyl phthalate Jlg/L 10 1.6 

Carbazole J1giL 10 1.2 

Chrysene J1g/L 10 1.7 

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

Dibenzofuran J1g/L 10 5.0 

Diethyl phthalate JAg/L 10 1.1 

Dimethyl phthalate J1g/L 10 5.0 

Di-n-butyl phthalate JAg/L 10 1.1 

Di-n-octyl phthalate J1g/L 10 1.5 

Fluoranthene JAg/L 10 1.5 

Fluorene JAg/L 10 1.3 

H exachl orobenzene JAg/L 10 1.7 

Hexachlorobutadiene JAg/L 10 1.7 

Hexachlorocyclopentadiene Jlg/L 50 5.0 

Hexachloroethane JAg/L 10 2.2 

Indeno( 1 ,2,3-cd)pyrene J1g/L 10 1.2 

Isophorone JAg/L 10 2.3 

Naphthalene JAg/L 10 1.2 

Nitrobenzene JAg/L 10 2.5 

N-Nitrosodimethylamine J1g/L 10 2.1 

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

N-Nitrosodiphenylamine JAg/L 10 1.5 

Pentachlorophenol J1g/L 50 1 1 

Phenanthrene JAg/L 10 1.3 

Phenol JAg/L 10 1.4 

Pyrene Jlg/L 10 2.0 
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Table 12. Semi-volatile organ ic compounds detected at Camp McCain, Mississippi 

[CMLS. Camp McCain ly. in1eter ite: QALS. quality-assurancelquality-controll y imeter site u ed to 
establish reference/background conditions; J. estimated result (le than the reporting limit): B. method 
blank contamination: f.!g/L. micrograms per liter] 

Site name (f ig . 2, Date Parameter Results Remarks Units 
3; tables 1. 2) 

CMLS4-3 08115/02 I -Propene, 1,1,2-trichloro- 23 llg/L 

CMLS 8-4 08118103 1-Propene, 1,1,2-trichloro- 19 llg/L 

QALS II 07/23/02 1-Propene, 1,1 ,2-trichloro- 24 J llg/L 

CMLS 7-6 08/1 /03 bi (2-Ethylhcxyl) phthalate 22 J.ig/L 

MLS 8-4 08/1 8/03 3-Penten-2-one. 4-methyl- 6. 1 ~tg/L 

Campbell Creek 08/11/03 Benzyl alcohol 2.8 JB 1-1g/L 

CMLS 1-3 07/24/02 nknown 6 J.lg/L 

CML 1-3 07/24/02 nkn wn 6.2 ~tg/L 

CMLS 1-3 07/24/02 nknown II ~tg/L 

CMLS 1-3 07/24/02 nknown 21 !-!giL 

MLS 1-3 07/24/02 nknown 22 ~tg/L 

ML 1-3 07/24/02 nknown 2 J !lg/L 

CMLS 2-7 07/24/02 Unknown 4.7 J llg/L 

CMLS 2-7 07/24/02 Unknown 25 J llg/L 

CMLS 2-7 07/24/02 Unknown 27 J llg/L 

CMLS 2-7 07/24/02 Unknown 33 1-1g/L 

MLS 3-4 08115/02 nknown I I J.lg/L 

CMLS 3-4 0 / I 5/02 Unknown 23 ~tg/L 

CMLS 3-4 08/ 15/02 Unknown 25 J.ig/L 

CMLS 4-3 08115/02 Unknown 5.5 llg/L 

CMLS4-3 08115/02 Unknown 7.9 J.i.g/L 

CMLS 4-3 08115/02 Unknown 19 J.i.g/L 

CM LS 5-4 08/ 11 /03 Unknown I 7 ~tg/L 

CMLS 5-4 08/11/03 Unk nown 28 ~tg/L 

CMLS 6-5 08112/03 Unknown 8.6 J J.lg/L 

CMLS 6-5 08112103 Unknown 26 J J.i.g/L 

MLS 7-6 08/ 18/03 nkn wn 5.8 J.ig/L 

CMLS 7-6 08/ 18/03 nknown 9.4 ~tg/L 

CM LS 7-6 08118/03 nknown 14 J.lg/L 

CMLS 7-6 08118/03 nknown 15 ~tg/L 

CML 7-6 08/ 18/03 nknown 23 J.ig/L 

CMLS 7-6 08/ I 8/03 Un known 43 J J.l.g/L 

CMLS 8-4 08118103 Unknown 5 J J.i.g/L 

CMLS 8-4 08118103 Unknown 6 J.i.g/L 

CMLS 8-4 08/18/03 Unknown 18 J J.l.g/L 

CMLS 8-4 08/18/03 Unknown 24 J llg/L 

CMLS 8-4 08/18/03 Unknown 31 J llg/L 

CMLS 8-4 08/18/03 Unknown 70 J J.i.g/L 
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Table 12. Semi-volatile organic compounds detected at Camp McCain, Mississippi--Continued 

Site name (fig. 2, Date Parameter Results Remarks Units 
3; tables 1, 2) 

QALS II 07/23/02 nknown 3.9 1-lg/L 

QA LS I I 07/23/02 nknown 5 .. ~tg/L 

QALS I I 07/23/02 Unknown 16 !lg/L 

QA LS II 07/23/02 nkn wn 25 ~tg/L 

Campbell Creek 08111/03 Unknown 4.2 J J.lg/L 

Campbell Creek 08111/03 Unknown 4.4 J J.lg/L 

Campbell Creek 08111/03 Unknown 6 J J.lg/L 

Campbell Creek 08111/03 Unknown 40 J.lg/L 
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