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NAVSURFWARCENDIV Crane point of contact is Mr. Thomas J. Brent,
Code 09510, telephone 812-854-6160.

Sincerely,.

ames M. Hunsicker
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Protection Department
By direction of the Commander
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1.0 GROUND WATER STATISTICAL METHODOLOGY

The Naval Surface Warfare Center (NSWC) Crane conducts open burning treatment of hazardous waste
munitions/explosives at the Ammunition Burning Grounds (ABG). Open burning of hazardous waste
munitions/explosives is subject to ground water monitoring requirements described in and RCRA
regulations 40 CFR 264.97 and 40 CFR 264.98 Subpart F. NSWC Crane has developed a Ground Water
Menitoring Plan. This plan describes the ground water monitoring at the ABG inctuding the statistical
evaluation. Section 10 of the Ground Water Monitoring Plan describes procedures for determining

statistically significant increases for monitored parameters in downgradient wells.

Four rounds of ground water monitoring have been conducted at the ABG. Statisticat evaluations have
been conducted. This report describes the resulis of the statistical evaluation. Since the quantity of
upgradient data was limited (only one upgradient well), it is not possible to run the Shapiro-Wilk “W-Test,”
as identified in the Ground Water Monitoring Plan. A non-parametric statistical evaluation was performed,

and is discussed in Sectfions 1.1 and 1.3, below.

Table 1 contains a summary of the results of the analyses at each monitoring well (upgradient and
downgradient) at the ABG for Monitoring Event #4 (September 1999). This table lists the concentrations
of each constituent for which analysis was performed and the detection iimit for each constituent that was

not detected.

Table 2 presents the descriptive statistics summary for all constituents over the last four rounds of
sampling. The frequency of detection, range of detections, average of detections, and location of the

maximum detection for each constituent is shown on this table.

Figures 1 and 2 are tag maps showing the locations with statistically significant exceedences, the
parameters exceeded, and their concentrations. These tag maps include chlorinated solvents and
explosive degradation products that were not analyzed in the upgradient well. None of these would be
expected to be found in the upgradient well.

1.1 BASIC APPROACH OF THE COMPARISON OF DOWNGRADIENT WELLS TO THE
UPGRADIENT WELL

The downgradient data was compared to upgradient data using a non-parametric Analysis of Variance
(ANOVA) analysis. No correction for seasonal variability was required since all wells at the facility should

be affected similarly by such variability. The statistical methods described in this report were used to
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determine if the concentrations of constituents detected in downgradient weils are statistically significantly

different from those detected in samples from the upgradient well.

The ANOVA technique was the basic approach used to compare data from upgradient and downgradient
monitoring well locations. The ANOVA technique is used to test whether there is statistically significant
evidence of contamination. There are two types of ANOVA: parametric and non-parametric. The
parametric ANOVA methods make two important assumptions: 1) the data residuals are normally (or
lognormally) distributed, and 2} the group variances are homogeneous. Only one well at the ABG is
upgradient of the potential source of contamination. Therefore, there is an insufficient guantity of
upgradient data to test these assumptions. As a result, the standard parametric ANCOVA analysis (the
“Shapiro-Wilk W Test” described in the Ground Water Monitoring Plan) cannot be used.

The Wilcoxon Rank-Sum test {also known as the Mann-Whitney U test) was employed as the non-
parametric ANOVA for comparing the downgradient wells to the upgradient well. Because this technigue
looks at the relative ranks of the results rather than their values, it is a qualitative (rather than quantitative)
test, and not subject to the same reliance on distribution and variance that the parametric test is

dependent on.

1.2 LIMIT OF DETECTION / FIELD DUPLICATES

In the chemical analysis of environmental samples, some analytes may be present at concentrations that
are below the sample quantitation limit (SQL) of the analytical procedure. These results are generally
reported as “not detected” (rather than zero}, and the appropriate limit of detection is given. The amount
of data that are below the detection limit plays an important role in selecting the method of addressing the
limit of detection problem. The nondetects found at the ABG site have been repiaced with the SQL
divided by two prior to statistical analysis. Clearly, if all the observations were nondetect results, no
statistical analysis was warranted. In addition, field duplicate results were averaged and counted as one

sample for use in statistical analysis.

13 PARAMETRIC ANOVA: THE WILCOXON RANK-SUM TEST (AKA MANN-WHITNEY
U TEST)

When data from multiple downgradient wells are being compared to a single upgradient well and a non-
parametric test is needed (i.e., the population is not normally or iognormally distributed), the Wilcoxon
Rank-Sum test (also known as the Mann-Whitney U test) should be employed (EPA, 1993). In general,
the Wilcoxon Rank-Sum test should be employed whenever the proportion of nondetects is greater than

15% (but less than 90%). However, in order to provide valid results, the Wilcoxon Rank-Sum test should

030008/P 2 CTO 0038




not be used unless the downgradient and upgradient well have been sampled at least 4 times. The

following equations present a step-by-step procedure for conducting the Wilcoxon Rank-Sum test.

The null hypothesis (Hg) that is tested is:

Ho The downgradient concentration 1S NOT higher than the upgradient concentration.

The alternate hypothesis (H,) is:

Hy The downgradient concentration 1S higher than the upgradient concentration.

If H, is rejected, then H, is accepted. f Hy is not rejected, the data set is consistent with the Hy

distribution.

Step 1. Combine the upgradient and downgradient data and rank the ordered values from 1 to N.

Assume there are n downgradient samples and m upgradient samples so that N = m + n.
Step 2. Compute the Wilcoxon statistic W:

n I
W= 3 Ej-—nin+1i)
i=1 2

where Ei are the ranks of the downgradient samples {Large values of the statistic W give evidence of

contamination in downgradient wells}.

Step 3. Compute an approximate Z-score. To find the critical value of W, a normal approximation to its
distribution is used. The expected value and standard deviation of W under the null hypothesis (i.e., no

contamination exists) are given by the formuias

o /1
E(W)—Emn, SD(W)= —Emn(N+1)

An approximate Z-score for the Wilcoxon Rank-Sum test may be calcuiated by the following equations:

W-E(W)-é

SD{wW)

030008/P 3 CTO 0038



The factor of 1/2 in the numerator serves as a continuity correction since the discrete distribution of the
statistic W is being approximated by the continuous normal distribution. If n,m > 10 and ties are present,
an adjustment 10 the approximate Z-score must be made:

W—E(W)-é-

ZR§=—
RS = 5w,

g 2
z tj(IJ,--I)
m| o _j=]

where; SD'(W) = —-}—V?]"V'—])—-

g = the number of tied groups and tj is the number of tied data in the jth group.

Step 4. For a one-tailed 95% confidence level test for Hg versus the, reject Hg and accept HA if Zapyusten
> 20_95 = + 1.96.

1.4 DISCUSSION

A total of 60 constituents were detected in the downgradient welis at the ABG during the last 4 quarters of
sampling. Of these, 12 compounds were not sampled for in the upgradient well. These were:

» the volatile organics 1,2-dichlorosthane, carbon tetrachloride, and chloroform

s the energetics MNX and TNX

+ the miscellaneous parameters carbon dioxide, dissolved oxygen (Hach field kit), ferrous iron (field),
nitrate (field), nitrite (field), sulfide, and sulfide (field).

The Wilcoxon Rank-Sum test was performed on the remaining 48 constituents detected in the
downgradient wells at the ABG site. It was determined that the downgradient concentrations were
statistically higher than the upgradient to a 95% confidence level (5% level of significance) for
trichloroethene (TCE), barium (total} and barium (dissolved). In fact, only one of the other 45 parameters
{dissolved oxygen, which is not a potential contaminant) showed statistically significant downgradient
concentrations relative to the upgradient concentrations at a much more rigorous 20% level of
signiticance. The results of the Wilcoxon Rank-Sum tests (also known as the Mann-Whitney U test} can
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be found in Table 3. A sample calculation showing the determination of the 95% UCL and the Wilcoxon
Rank-Sum test is presented as an attachment to this report.

This report includes mean concentrations and 95% UCLs of each chemical for the upgradient and
downgradient wells for the four most recent quarters (quarters 1, 2, 3, and 4) which may be found in
Table 2. Future annual reports will include a trend analysis showing moving averages that will be
compared to moving averages from the previous quarters. Graphical representations of these trends
comparing upgradient versus downgradient concentrations for constituents which have been shown to be

statistically higher than the upgradient concentration will be presented.
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TABLE 1

AMMUNITION BURNING GROUND
ANALYTICAL RESULTS FOR MONITORING EVENT #4

PAGE 1 OF 2

cation 03802 | 03B0& 03C0zP2 03C02P2 o3coa 03cn3 03G04 0aco7 03c08P2 03C09PZ gacio 03t 03C1z 03C15 0317 03C20 03025 03026 0scz7 03C30 BLANK | BLANK BLANK GRB | SPRINGA | SPRINGC | SPRING C
Jequiter ALLUVIUM | ALLUVIUM | BEECH CREEK} BEECH CREEK| BEAVER BEND | BEAVER BEND | BEECH CREEK | BEECH CREEK | BEECH CREEK | BEECH CREEK | BEECH CREEK| BEECH CREEK | BEECH CREEK| BEECH CREEK | BEECH CREEK| BEECH CREEK| BEECH CREEK] BEECH CREEK| BEECH CREEK | BEEGH CREEK]
matrix aw oW aw aw aw aw aw ow aw aw aw aw aw oW aw aw aw aw ow aw aw aw aw sw sw sw sw
Incample ABUZIADS | ABOA3ASE | ACOZP23ASS |ACU2P23ASs-D| ACwaaa®e | Acosaass-D | Acossass | AGo73ASS | AcosPsase | aCosP2sase | AcwaAes | AC1iaAss | ACI123aes | ACt1SaA®9 | ACI73a99 | AG203ase | ACZS3A®S | AC263ASe | AC273AsS | AC303ASS | TBUSOTS901 | TBO9039901| TBOS139901 | ACRBIARS | ASPA3ASS | ASPCIASS | ASPCaARe.D
sampie ABO23A99 | ABO43ASS | AC02P23A09 | FD0S07ae01 | Acossawe | FDost19901 | Aco43ass | AcO73A99 | AcCOBP23As | ACDSP23ASO | AC103APE | AC113A® | ACI23A%9 | ACI53ASS | ACY73A99 | AC203A09 | AC253ASS | AC283A%0 | ACZ73A88 | AC33A8S | TBOS078901|TBoRo9sso1 | TOg139901 | ACRB3ASS | ASPAsASS | ASPCIA®e | FDORIZ0D01
cacode NORMAL | NORMAL DuP Dup bup BUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL | NomMAL | NommaL | normaL | Nomrmar | NommaL | oup BuPp
sample_dat 8/9/1989 2/8/1099 STHI9S 8711999 81141999 M1 999 111999 aH1M999 ’ sh2M899 S11/1999 9/8/1989 9/10/1999 881998 A998 9/9H999 9M4/1939 BH0H 899 SH2N 900 8/8/19599 910/1999 8/71988 L-T=Tak 0t 813999 9131899 81319499 9Maresn 8131880
duplicata ACO2P23AG9 AC033A9% ASPCIASS
Volstile Organics {ugl)
1.1,1-TRICHLOROETHANE 05 U 05 U 05 U 05 U 05 U 05U 05 U 95 U 05U 05 U 05 U 65 U 05 U 05U 05U 0.5 U
1,1-DICHLORCETHANE 05U 05 U 05U 05 U a5 U 05 U 05 U 05 U 05 U 05U 05 4 05 U 05 U 65 U 05 U 05 U
1.1-DICHLOROETHENE 05 U 05U o5 U 05 U 05 U 05 U 05 U 65U 05 u 05 Y 05 U 05 U 05 U as u 05 U 0.5 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 95 U 05 U
1.2-DICHLOROE THANE 05U 05 U 05 If 05 U 05 U a5 U 5 U 05 U 05 U 05 U 05U 05 U 05 U 05 U 05U
BENZENE 05 U 0.5 U 05 U a5 U 05 U 05 U 05 U 05 U . 05U 05 U 95 U 05 U 05 U 05 U 05y 05U
CARBON TETRACHLORIDE 03U 03U 03 u 03 U 03 U 03 U 03 U 03 U 03 U FERY 03 U 03U 63 U 03 U FERY
CHLOROETHANE | o5y 05 U 05 U 05 U a5 U 05 u 05 U 05 U 0.5 U 05 U 05 U 05 U 05U 05 U 05U G5 0
CHLOROFORM 03 U 03 U 03U 03 U 03 U 8 03 U 0.3 U 03 U 03 U 03 U 03 U 03U 03 U 03 U
C15-1,2-DICHLOROETHENE 05 U 05U |. 05U 05 U 05 U a5 U 05 U 05 U G5 U 05U 8 05 U 05 U s U 05 U 0.5 U 05U 05U 05 U 05 U 05 U 6.5 U 05 U 05 U 05 U
ETHYLEENZENE 05 U 05 U 05 U 05 U o5 U 05U 05 U 05 U 05 U 05 U 05 U 05 U 0.5 U 05 U 05 U a5 y
METHYLENE CHLORIDE 1u 1L [ T ud 1 1 U 10 1u 10 1u 14 1 U 1 10 104
TETRACHLOROETHENE 05U 05 U 05 U 05 U 05 U 05 U 05 U as U 05 U 05 U 05 U 05 U 050 05 U a5 U
TOLUENE 05U 05 U 05 Ul 65 U 05 U 05 U 05 U a5 U 05 U 05U | osu 05 U 05 0 0.5 U a5 U
TRANS-1.2-DICHLOROETHENE 05 U 05 U 05 U 05 U 05 U 05 U e5 0 0.5 U 0.5 U 05 U 05 U 05 U 05 U 05 U 05U 05 L 05 U 05 U 05 U 0.5 U 05U a5 U
TRICHLOROETHENE 65U 05 U 05 y 05 U 05 U 4.3 63 170 51 2300 21 05 U 05 05 U 05 U 05 U 05 U 0.5 U 05U 05 U
VINYL CHLORIDE 05 U 05 U 05 U 05y 05 U 05 U 05 U 05 U 05 U G5 U 05 U 05 U a5 U 05 U 05 Y 05 U 05 U 05 U 05 U 05U 05 U a5 U
XYLENES, TOTAL 11U 14U | 1 i 05U 05 U 05U ! | 1 T 14 i 1 U [ 1y | 1u iU 0.5 U 0.5 U 0.5 U 65 U 0.5 U
Dissolved Gases {ug/l)
ETHANE | 00050 ] ooosu | ooosu ] | ooesv | ooosu ] ooosu | 0.044 0005 U | ooosu |
ETHENE 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
METHANE 0.095 0.051 0.08 434
Energetics (ug/L)
13,5 TRINTROBENZENE 03y_| sedu 0s5 U 048 U 970U 048 U 15U 023 U 079 U 03ty 149 U a5t U 0.75 U 14 U 4 u__m 079 U o6t u 0.66 U 025 U 052U | osru | omu 04U
1,3-DINITROBENZENE 63U | os4U 095 U 048 U 070 U 048 U 150 023 U 079 U 0.31 U 043 U 051 U 075 U 140 140 11U 079 U 0.61 U 085 U 0.25 U 082U | c87ru | omu 04U
2,4,6- TRINTRAOTOLUENE 03U | 084U 0.5 U 048 U 070 U 048 U 15U 023 U 079 U 031 U 049 U 051 U 075 U 14y 14y 11U 079 U 061 U 0.56 U D.25 U 052 U ; 031 4 04 U
2.4-DIAMINO-G-NTROTOLUENE 030 | o0&y 070 U 048 U 15 U 043 U 051 U 075 U 079 U 0s2u | osry | o031y 04 U
2 A-DINITROTOLUENE 03U | 04U 095 U 0.48 U 070 U 048 U 154 023 U 079 U 031 U 049 U 051 U 075 U 14U 144 110 o7s U 061 U 0.86 U 0.25 U os2yU | ce7ru | 031y 04 U

S-DIAMINO-4+-NITROTOLUENE 03U ]| o0& U 070 U 048 U 150 0.43 U 051 U 075 U 079 U 052U | ceru | omu 04 U

DINITROTOLUENE 03U | o640 085 U 0.48 U 0.70 U 048 U 154 023 U 079 U 05 058 051 U 075 U 140 14y 15 U 079 U 0.61 U 0.86 U 0.25 U 052U | o87u | o3ty 04 U
[¢-AMIND4 &-DINTROTOLUENE 03U | o4y 085 U 0.48 U 070 U 048 U .18y 023 U 031 U 049 U 051 U 075 U 14U ao RN o 061 U 086 U 0z U 0.52 U 03U 04 U
2-NITROTOLUENE 03U | 0B U 095 U 0.45 U .70 U 048 U 15U 0.23 U 078 U 031 U 645 U 0.51 U 075 U 14U 14U 110 073 U 0.6t U 086 U 025 Y 052U | os7u | om U 04 U
3.5-DINITROANILINE 03U | 064 U 070 U 048 U 15U 049 U 051 U 075 U 079 U 0.52 U 0 031 U 04 U
3-NITROTOLUENE 03U | as4U 095 U 048 U 070 U 0.48 U 15U 023 U 079 U 01 u 045 U 051 U 075 U 14U 14U iy 079 U 061 U 086 U 025 U os2u | osru | oalu 04 U
4.4 TN-AZOXY 03U | 064U 070 U 0.48 U 15U 0.4g U 051 U 075 U o7g U 0520 | os7u | omu 04 U
4-AMING-2.6-DINTRCTOLUENE 030 | 064 U 0.95 U 048 U 070 U 0.48 U 15U o s oAl U 0.56 075 U 14U 14U o8 u 061 U 086 U 0.2 U 052 U g 03 u 04 U
I-NITROTOLUENE 03U | 084U 095 U 045 U 070 U 0.48 U 15U 023 U 0.79 U £.31 U 049 U 051 U 075 U 12U 14U 11y o7g U 061 U 0.85 U 02 U 052U | oary | oau 04 U
HMX 03U | osdu 070 U 048 U 15 U 3 14U 14U 078 U 061 U 085 U 025 U 0 0
MNX 03U | o064 u 070 U 048 U 150 051 U 075 U 079 U 052 U 031 U 04 U
NITROBENZENE 03U | ossu 085 U 048 U 0.70 U 048 U 15 0 023 U 079 U 631 U 04z U 051 U 075 U 14 0 14U 11y 0.79 U 061 U .86 U 62t U 052U | 087U | 031U 04U
NITROCELLULOSE 1000 U | 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U | 1000u | 1000 uA | 1000 U
NITROGLYCERIN 3u 6.4 U 95U 48 U 74U 48 U 15 4 23 U 79 U 31U 48 U 51 U 7.5 U 14 U 14 U 1 79 U 6.1 U 86 U 25 Y 53 U 87 U 33 U 4
PETN 150 31U 47 U 24 U a5 U 24 U 740 12 U 38 U 15U 24 U 25 U 37 U 87 U 67 U 52 U 39U 34U 42y 12U 25 U 43y 15U 2 U
PICRIC AGIC 1y iU Tu 1u 11y 10 1 U 1u 1 U 10 10 1u Tu
ADX a3y o.saw 070U 048 U 15U 0 0 T4 U 14U : o7e U . £.86 U 025 0 W
TETRYL 030 | ase U .95 U 048 U 070 U 048 U 15 U 023 U 6rs U 03U 049 U 051 U .75 U 144 14U 11U 0.79 U 0.61 U 0.85 U 025 U | 0s2u | osvy | 031y 04U
TNX a3 U 064 U_| 1 | o7mu .48 U 150 | { | [ o49uU | osu [ owu | [ | amu | i { os2u U oegru | osru | oau |
Total Metals (g}
[ANTIMONY 11U 1.1 U R T TR T T A T T TR T T T 11U 11y X RETA EET E T E T T auw [ vau [ v | v |
ARSENIC - 6 11U 11U 114 110 KR 11U 11y 11U 110 11U 1 U 11y 11U 11U 11U iU 11 114 114 110
EM'UM E2 Q0 S 0 a S 81.8 406 96.9 Q 6.8 1] 8 0 689
BEAYLLIUM 11U 11U 11U 11U 11U 11y 11y IR 110 114 11y 11U 11U 110 11U 11U 11y 1ty 11U 11U 11 U 11U 11y 110
CADMIUM ] 11U 1y (KT 11y 1y 11y 114 11y [N, 11u [RET 11U 1t U 110 19U 11y 114 11U 11y 11U 11U 1y 11U [REY
CHRACMILM 56U 56 U 56 U 56 U 56 U 56 U 56 U 5.6 U 56U 56 U 56 U 56 U 56 U 56 U 56 U 56 U 56 U 56 U 56U 56U 56 U 56 U 56 4 56U
COBALT 33U 33U EERT 33 U 33 U 3.3 U 33U 33 U a3y 1au a3 u 33U 33 U 33 U 33 U 33U 33U 33U EERT a3 u 33y 33U 33 u 23 U
COPPER 22 U 22 U 22 U 22 U 22 U 9 22 U 0 22 U 22 U 22 0 22 U 22 U 22 0 22 U 22 U 22 U 22 U 22 U 22 U 22 U 22 U 22 U 22U
IROM 0 6790 111 U \IINY 90 111 U 11 L 11 U 0 1mu 8 i1y
LEAD 11U | 13 0 o 11 0 11y 1ty 11 U 8 11U 110 [REYY 114 1.1 uJ 11 03 11U 11U 11U [N 11 UJ 11 U [XRT 11U 11y 1y
MANGANESE 0 60 16.7 U 167 U 167 U 167 U 308 187 U 167 U 187 U 167 U 167 U o 167 U 0 0 167 U : 70 | 157U 67 U
MERCURY 020U ]| azoU 020 U 020 U 02 U 02 U 02U | ozu 02 y 02 U 0.20 U 02 U 020 U 020 U 02 U 02 U 02U 02 U 020 4 02U 02 U t2u 02 U 02y
NICKEL 111U 111 U 1.1 U 1.1 U 111 U 111 U 1.1 u 111U 111 U 111 U 111U 111 U 111 U 111 U 11.1 U 111 U sy 1.1 U 111 Y 111U 111 U 111 U 1.1 U 111 U
SELENIUM 110 13y 0 11y 11y 5 6 G 4 : 11U 114 13U v 11U
SILVER asu 33 U aau 33 U 33 U 33 U 33y 33 U 33 U 33U 33U 33U 33 U 33U 330 33U 33 U 334 33 U asu 33U 33 U 33 U 33U
THALLILM 11U 11y 114 11y 110 11u 11y 110 114 11y U 11y 11U 11U 11U 11U 1y iy 11U 114 11 Y 11U 1.1 U 11y
TIN iU | v (IR 111U 14 U 1110 111U AU 110 (RN 111 U [FERY 11y 11U IR 11U .4 U EREY 1110 11y AU | mau | v 11 4
VANADIUM 22y 22 U 22U 22 U 22 U 22U 22 U 22 U 22 U 22 U 22 U 22 U 22 U 22 U 22 U 22 U 22 U 22 U 22 U 22 U 22 | 22U 22 U 22 U

c 1.1 Uy TR 1y 119 0 11U g 1.1 U RN 111 ud U 1.1 U 111 uJ 111U Tty 111 U iy IR TEE v | v 1y

-ssolved Metals {ugl)
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TABLE 1

AMMUNITION BURNING GROUND
ANALYTICAL RESULTS FOR MONITORING EVENT #4

PAGE20QF 2

wcation 03802 03804 03C02P2 03C02P2 02C03 03C03 03C04 030607 03C08P2 03C09P2 a3c1o 03Ic11 03612 03C15 03C17 03020 03025 0326 03ca? 03030 BLANK BLANK BULANK CRB SPRING A | SPRINGC | SPRINGC,
aquiter ALLUVIUM | ALLUVIUM | BEECH CREEK| BEECH CREEK| BEAVER BEND | BEAVER 8END| BEECH CREEK | BEECH CREEK|BEECH CREEX| BEECH CREEK | BEEGH CREEK| BEECH CREEK | BEECH CREEK| BEECH CREEK | BEECH CREEK| BEECH CREEK | BEECH CREEK | BEECH GREEK| BEEGH CREEK |BEECH CREEK| '
matrix Gw Gw aw aw aw aw aw aw W oW ow Gw aw GW GwW aw aw aw Gw aw Gw oW aw SW sw sw sw
nsample ABO23A99 | ABO43APD | ACDZP23A8S [ACO2P23A99-D] ACD33A88 | ACO3SAZ9-D ACO043A99 ACO73A99 | ACOBP23AS9 | ACO9P23A99 AC103A80 AC113A88 AC123A99 AC153A99 AC173A80 AC203A99 AC253A8% AC263A99 AC273A99 AG303A00 | TBORuTo901 | TBOSGS2901 | TBO9139901 | ACRB3AS9 | ASPAIASS | ASPCIA®S | ASPCIABE-D
sample AB023A9S | ABO43ADD | ACO2P23ASY | FDO9070001 | ACO33AES | FDO9119901 | ACO43ASS ACO73AB0 | ACOBP23A®5 | ACOSP23Ass | ACT03ADE AC113A89 AC123A88 AC153A99 AC173A99 AC203A99 AC253A99 AC2E3A%9 ACZ73A98 AC303AS9 | TBOB070001 | TBOS099901 | TBO9138901 | ACRB3A®S | ASPAIASY | ASPCIA99 | FDDI138901
sacode NORMAL | NORMAL up Dup DupP DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 'NORMAL NCRMAL NORMAL | NORMAL | NORMAL | NORMAL | NORMAL our BuP
sample_dat 8/9/1998 9/9/1889 /71993 /71990 114999 81141999 11808 8A41H1990 92999 9/11/199% 9/8H1989 84101938 /81099 BAMDRY 9/9/1999 SM4Hess 9M10/1999 SH2HMG90 o/81999 8H0/ 999 87711999 8/ a9 SH3/1999 M 31939 9/131999 | 9M13/1999 9/13/1988
duplicate ACO02P23A80 ACO33A00 ASPCaASS
ANTIMONY, FILTERED 11U 11U 110 (R 14 U 11U 11y 11Uy 11U 11U 11U 1.1 U 11U 11 U 1.1 U 11U 11U 11U 11U 11 L i1 U 11U 11 4 11U
ARSENIC, FILTERED 0.9 1.1 U 11U 11U 1.1 4 1.1 U 11U 11U 11U 14U 1.1 U 11U 1.1 U 11U 11U 11U 11U 11U 1.4y 11U 11y
BARIUM, FILTERED g 0 0 v g 4 9 89§ 44.0 o9 g 8 8 8 g
BERYLLIUM, FILTERED 11U 11U 13U 11U 1.1 U 11 4 11U 11U 11U 13U 114 1Ay ] sy 11U 11U i1y 11y 114 11U 11U 11U 11U 11U 11U
CADMIUM, FiLTERED 11U 14U 11U 11U 1.1 U 1.1 U 1.1 U 1.1 U 11y 11U 114 11U 11U 1.1 U 18U 1.1 U 1.1 U 1.1 U 11U 11U 11 U 111 11 U 11U
CALCIUM, FILTERED 0o 8500 9000 000 0 470 000 97100 5000 6800 9300 000 06000 05000 04000 82200 04000 06000 00 500 48100 71800 58800 57700
CHROMIUM, FILTERED 56 U 56 U 56U 56 U 56U 56 U 56 U : 56 U 56 U 55 U 56 U 56 U 56 U 56 U 56 U 56 U 56 U 56 U 5.6 U 565 U 56 U 56 U
COBALT, FILTERED a3 U 33 U 33 U 33 U a3 u EERY] 33U 33 U 33U 334 334 33 U 334 33 U 33U 33 U 33 U EERY 33Uy 33 U 33 u 33U 33U 33U
COPPER. FILTERED 22 U EFRY 22 4 2.2 b 22 U 22 U 22 U 4 22 U 22 U 224 224 22 U 22 U 22 U 22 U 22 U 22 U 22U 22 U 220 22 U 22 U 22 U
LEAD, FILTERED 11U 11U 1.1 4 11U 11U 114 1.1 U 11 U 11U 11 U 114 1.1 4 1.1 U 11 U 11U 11 U 11 U 1.1 U 11U 1.1 U 11 U 11U 11U 1.1 U
MAGNESIUM, FILTERED 920 0 600 00 1110 U 1110 U 93000 6000 ao 500 0 Hels ) 43800 96000 00 9500 00 030 a ! 15800
MANGANESE, FILTERED 0 o 16.7 U 167 U 167 U 167 U 0 167 U 167 U 167 U 16.7 U 167 U 167 U 0 16.7 U 8 0 16.7 U 167 U
MERCURY, FILTERED 02 U a2 U 92U 92 U 0.2 U 02 U 0.2 U 0.2 U 02 U 02 U 0.2 U 02 U 02 u 02 U 02 U 9.2 U 0.2 U 02 U 02 U 02 U
NICKEL, FILTERED iU | 1iu 11 U 11.1 U 1.1 U 114 U : 1.1 U 111U 4 119 U 4.1 U o o 111 4 11\
POTASS"JMI F]LTERED 0 11190 U 930 950 9 o 0 a0 GO0 i 0 4 0 B0 4] 00 Q 640 0 gg Q 2780 1240 1180
SELENIUM, FILTERED 11 1 11 U : 11U 11U 6 : 6 4 : 11U 11U 11U 11 (KK R
|SK.VER, FILTERED 33U 33 U 33 U 33U 43 U 33 U 33 U 33U 33 U 33 U 33 U 33U 33 U 33 U EEXY 33U 33U 33 U 33U 33U | sau | asu | asu |
Sa}|UM._F|LTEF|ED 0 g0 800 2800 Q 000 06 0a 9000 4810 660 88400 20 ao S0on 00 €6100 8 500 9] BG7OQ 11400 6710 6580
[THALLIUM, FILTERED 11U 11U 11 U 1.1 U 11U 11U 114 15 U 11U 116 11U 1.1 U 11U 11U 11U 11y 1.1 U 11U 11U 11U
TIN, FILTERED 11,1 U 111 U 111 U 11U 111 U 1.1 U 1.1 U 111 U 111U 11U 11U 111 U 1.1 U 1.1 U 1M1y 111 U 119 U 111 U 111 U 111 U 111 U 1110 1.4 U 1.1 U
VANAGIUM, FILTERED 22U 22 U 22 U 22 U 22 Y 22 U 224 22 U 224 22 | 224 22 U 22 4 22 U 22U 22 U 2.2 U 22U 224 22 U 22U 22 U 22 U 22 U
ZING, FILTERED v | 11y 1.1 1 111U 111U 111U "y 111 9 1.1 4 11U 8 1.1 U 111U 1.1 Y 111U 1.1 U 11U 111U 8 [ENY 1114
Miscelianeous (mgh)
[aLkaunTY (G : 50.8 : 80 9 0 8 98 8 167 158 165 136
BICARBONATE AL KALINITY (MG/L) 9 0.8 & 9 30 2 ¢ 8.8 98 8 0 6 4 167 158 165 138
CARBON DIOXIDE (MGAL) b 60 8 0 as NA NA NA 0 63.6 NA NA NA NA, NA 1A 383 379 398 a7
CARSONATE ALKALINITY (MG1L) : : 0 0 0 0 0 0 0 o 0 0 0 0 o o o 0 P o | o | o [ o |
CHLORIDE 6 & 8 46 3 11 4 4

TANIDE 0005 U | 0005 U 0.605 U 0.005 U 0.0 0.005 U 0,005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 L 0.005 U 0.005 U 0.005 U 9.005 U 0.005 U { 0005 U | coosu | ooosu | ooosu |
_ISSOLVED OXYGEN-HACH {MG1) D 8.4 a 0 NA NA NA 8 NA NA NA 0.28 NA NA NA [ 12 1 11
DISSOLVED OXYGEN-METER [MGL) 0 9 o g 0 8.0 & 8 .66 3 0 0 4 6.34 1112 11.06 11.06
FERROUS IRON (MG} NA 0 [ 0.0 NA NA NA 0 0.0 0 NA NA NA 0 NA NA NA 0.01 0.01 0.01
HYDAOXIDE ALKALINITY {(MGL) 0 0 Q 1] 1] 4 0 [*] o Q 0 1] Q Q [ 0 [ 0 2]
NITRATE (MG} a ) NA 0.0 0.0 0.0 NA NA NA NA NA NA 0.0 NA NA KA 170 243 1.82
NITRITE (MGIL) 0 0 NA [) 0.00 [ NA HA NA 0 0.00 0.00 NA NA NA 0.00 NA NA WA 0.001 0.001 0.001
©XIDATION RECAUCTION POTENTIAL ( 8 6 NA 0 : % 829 8 6 0 ; 0 D : 0 13 1326 1a7
PH{) 6 88 5 g NA 5 g 9 0 0 6 : 94 741 750 7.55
SPECIFIC CONDUCTIVITY (MS/CM) 0 0 Q 0.90 NA 88 0 0.823 Q Q.56 g 0.78 0 856 8 0 09 0 a 0.6 0307 0.434 0.620
ISULFATE & g8 1] 810 g9 6820 6 B0 0Qaa 99 ( 9 3 59 49 48
[SULFIDE 1 U 1 U 1 UJ 1 ud 1 UJ 1 J 1) 2 J 1 Ul 1 Ul
[sULFiDE ey 0.0 0.0 NA 00 0 0 NA NA NA 0.0 0.0 o NA NA NA 0 NA NA A oo R oo 0.01
TEMPERATURE (C) : 8.0 B NA E ? 83 6.16 6 08 0 193 174 13
[roTAL ORGANIC CARBON 0 9.9 ; ; : 8.5 B8 B.6 8 g 74 7.5 4 8y 59
TOTAL ORGANIC HALOGENS 02U | ooe U 0.02 U 0.02 U 00 002 U 0.02 U 0.0 0.0 0 090 0.02 U 0.02 U 0.02 U 002 U 0.02 U 9.02 U 0.02 U 0.02 U 0.02 U 002 U
[TOTAL PHOSPHORLS 01U 01U 01 U 0.1y 01U 01U 01U o1 u 01U 0.1 U 01U 01U o1 U 01 U 01U 0.1y 01U (X1 01y 01U 01U 01U 01U 01 U
[FOTAL PHOSPHORUS, FILTERED 01U 0.1 VU 01U ol U 01U 01U 01U 01U 01U 04 U 0.1 U 0.1 U 01 U ot U 0.t U 01y 01U g1y 01 U 01Uy 0.1 U 01 U 0.1 U 01U
TURBICITY (NTU} NA 0 : ; 8 [ [ 9 0 [ 0 NA
WATER LEVEL (FT) 5 880 NA B 876 3 499 4 8 6 8.0 894 6.76 8258 el 9 NA NA NA NA

030008/P g CTO 0038
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TABLE 2

DESCRIPTIVE STATISTICS SUMMARY FOR DOWNGRADIENT AND UPGRADIENT WELLS
MONITORING EVENTS NO. 1 THROUGH 4
AMMUNITION BURNING GROUNDS
NAVAL SURFACE WARFARE CENTER, CRANE

PAGE 10F 3
Downgradient Upgradient
Frequency Range Average Range Average Location of Frequency Range Average | Range | Average Location of
of of of of of Maximum of of of of of Maximum
Parameter Detection Detection | Detections | Non-Detects | All Results Detection Detectiony Detection DetectiongMon-DetectsAll Resulty Detection
Volatile Organics (ug/L}
1,1,1-TRICHLOROETHANE 0/24 0.5 0.25 0/0
1,1-DICHLORCETHANE 0/24 0.5 0.25 0/Q
1,1-DICHLORCETHENE 0/68 0.5 0.25 0/4 0.5 0.25
1,2-DICHLOROETHANE 3/24 23-29 25.7 0.5 3.43 AC1Q01A99 0/
BENZENE /24 05 0.25 00
CARBON TETRACHLORIDE 24 1.2-1.6 1.40 03-05 0.34 AC101AS9 00
CHLOROETHANE 0/24 0.5 0.25 0/0
CHLOROFORM /24 14-22 1.92 0.3-0.5 0.62 AC101A59 00
CIS-1,2-DICHLOROETHENE 15/68 0.7 -120 32.2 0.5 7.30 ACT12A99 0/4 0.5 0.25
ETHYLBENZENE 0/24 0.5 0.25 0/0
METHYLENE CHLORIDE 0/24 0.5-1 0.42 0/0
TETRACHLORDETHENE /24 0.5 0.25 00
TOLUENE /24 0.5 0.25 00
TRANS-1,2-DICHLORQETHENE] 4/68 7.2-8.8 7.65 0.5 0.69 ABGQ3C20GWO1 0/4 0.5 0.25
R CRO 41/68 0.6 - 3700 532 0.5 321 AC201A99 0/4 Q.3 .25
ViNYL CHLORIDE 1/68 B 8.00 0.5 0.36 AC112A99 0/4 0.5 0.25
[XYLENES, TOTAL /24 0.5-1 0.40 00
Energetics (ug/L)
1,3,5-TRINITROBENZENE 4/68 6.1-6.7 6.38 02-1.5 0.74 AC203A99 04 0.36-1.4 0.49
1,3-DINITROBENZENE /68 0.2-1.5 0.39 04 0.36-1.4 0.49
2,4,6-TRINITROTOLUENE 1/68 C.54 0.54 0.2-1.5 0.39 ABGO3C20GWO1 0/4 0.36-1.4 0.49
2,4-DIAMINO-6-NITROTOLUZENH 0/33 0.2-1.5 0941 00
2,4-DINITROTOLUENE 0/68 p2-15 .39 0/4 0.36-1.4 .49
2,6 DIAMINO-4-NITROTOLUEN! 0/33 0.2-1.5 0.40 0/
2,6-DINITROTOLUENE 5/68 0.56 -0.94 0.75 0.2-15 Q.42 09P23A99, ABG03C09P2EWO1-A 04 0.36-1.4 Q.49
2-AMINC-4,8-DINITRCTOLUEN B8/68 21-12 7.05 0.2-15 1.17 AC201A39, ABGO3C20GWO1 0/4 0.36-14 049
2-NiTROTOLUENE 0/68 0.2-15 0.3¢8 O/ 0.36-1.4 Q.49
3,5-DINITROANILINE 0133 0273 0.87 /o
3-NITROTOLUENE 0/68 02-15 0.39 04 036-14 | 043
4,4'-TN-AZOXY 0/33 0.2-15 0.40 0/0
4-AMING-2,6-DINITROTCLUENH 10/68 0.4-19 8.54 0.2-15 1.59 AC203A99 /4 036-14 0.49
4-NITROTOLUENE 0/68 9.2-15 0.38 o4 036-14) 048
HMX 32/68 2.8-38 15.9 0.2-15 7.68 AC123A99 0/4 0.36-1.4 0.49
MNX 5/33 0.32-34 2.39 0.2-15 0.71 AC101A99 /0
NITROBENZENE /68 02-15 0.39 o/4 0.36-14 [ 049
NITROCELLULOSE 7{68 850 - 1400 1,150 1000 - 1600 590 AG252A99 0f4 10C0 500
NITROGLYCERIN 0/68 1.9-15 3.86 04 3.6-14 4.89
PETN 0/68 097-74 1,91 04 18-6.7 241
PICRIC ACID 0/32 1-1.2 0,52 0/0
RDX 34/68 0.7-180 716 0.2-15 6.0 ABGO3C20GWO1 Q4 0.36-14 Q.49
TETRYL 0/68 0.2-15 0.39 0/ 036-14, 048
TNX 2/33 .57 - 0.66 0.62 0.2-1.5 Q.42 AG102495 /0
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TABLE 2

DESCRIPTIVE STATISTICS SUMMARY FOR DOWNGRADIENT AND UPGRADIENT WELLS

MONITORING EVENTS NO. 1 THROUGH 4
AMMUNITION BURNING GRQUNDS
NAVAL SURFACE WARFARE CENTER, CRANE

PAGE20QF3
Downgradient l_ Upgradient
Frequency Range Average Range Average Location of Frequency Range Averagei Range | Average Location of
of of of of of Maximum of of of of of Maximum
Parameter Detection Detection | Detections | Non-Detects | Al Besults Detection Detection|  Detection  Detectionglon-DetectgAll Resuits Detection
Total Metals (ug/L)
[ANTIMONY 0/68 1.1 0.55 0/4 1.1 0.55
ARSENIC 14/68 1.1-10.3 4.34 1.1 1.33 ABO23A99 4/4 1.9-24 2.20 2.20 ABG03C17GWQRH
BARIUM 67/68 14.8-105 47.2 1.1 46.5 ACO2P23A99-AVG 4/4 11-13.2 12.2 12,2 AC173A99
BERYLLIUM 0/68 11 0.55 0/ 1.1 0.55
CADMIUM 0/68 141 0.55 /4 1.1 0.5
CHROMIUM 1/68 §2.9 82.9 5.6 3.98 AC112A39 04 5.6 2.80
COBALT 0/68 3.3 1.85 0/4 3.3 1.65
COPPER 4/68 2.8-30.1 13.5 2.2 1.83 ACO73AZ9 04 2.2 1.10
IHON 30142 107 - 13500 2,603 111 1,875 AB021A99 1/1 1810 1,810 1,810 ABGQIC17EWAL
LEAD 3/s0 2.275-8.3 4.56 1.1 0.79 AGCO73A09 o3 1.1 0.85
MANGANESE 33/68 19.1 - 1780 409.1 16.7 203 AB043A99 4/4 114 - 140 125 125 AC173A99
MERCURY /88 0.2 0.10 074 0.2 Q.10
NICKEL 1/68 137 137 11.1 7.48 ABG41AS9 0/4 311 5.55
SELENIUM 42/68 1.1-8.7 2.29 i1 1.83 AC112A99 34 1.3-1.6 1.43 1.1 1.21 AC1T1AS%
SILVER /68 3.3 1.65 0/4 3.3 1.65
THALLIUM /68 1.1 .55 C/4 11 0.55
TIN 0/68 11.1 5.55 G/4 1t.1 5.55
VANADHUM 0/68 2.2 1.10 0/4 2.2 1.10
ZING 11/68 13.175 - 99.27 365 11.1-196 10.8 ACO2P23A99-AVG 1/4 15 15.0 1i.1 7.91 AC172A09
Dissolved Metals {ug/L)
ANTIMONY ! 0/67 0.55 0/4 1.1 0.55
ARSENIC 11/67 1.2-109 4.95 1.27 ABO23A0S-F 44 1.7-22 2.00 2.00 ABGO3C17GWO1-F
BARIUM 67/67 11.8- 107 49.1 49.1 ABQ43A5S-F 4/4 10-13.8 11.9 i1.9 AC173Ad9-F
BERYLLIUM 0/67 1.3 0.55 04 0.55
CADMIUM 1/67 2.6 2.60 1.3 0.58 AC042A99-F 0/4 {0.55
CALCIUM 66/67 1140 - 237004 89,238 1110 87,614 AC113A99-F 4/4 79000 - 204001 196,250 196,250 AC173A85-F
CHROMIUM 367 7.3-99 3a.c 5.8 4.37 AC112A99-F 0/4 5.6 2.80
COBALT Q67 3.3 1.65 04 3.3 1.65
COPPER 4167 2.6-11.2 5.B5 22 1.38 AC301A99-F 0/4 2.2 1.10
LEAD 0167 1.1 0.55 04 1.1 0.55
MAGNESIUM 667 2830 - 189009 39,840 1110 37,495 ACO41A99-F 4/4 73000 - 205001 193,250 193,250 ABGQ3CI17GWM-F
MANGANESE 27187 17.8 - 1730 476 16.7 197 ABO43A088-F 4/4 106 - 137 i1 121 ABGO3C17GWO1-F
MERCURY 067 0.2 0.30 0/4 0.2 0.10
NICKEL 167 11.1-33.4 18.0 11.1 6.85 AC113A98-F 1/4 30.7 30.7 111 11.8 AC173A99-F
POTASSIUM 55/67 1120 - 165000 5,622 1110 5,536 AGC112A99-F 444 2720 - 3300 3,095 3,095 AC173A89-F
SELENIUM 41/67 G.875-7.2 2.06 1.1 1.48 AC112A99-F 34 1.2-1.9 1.47 1.1 1.24 AC171Agg-F
SILVER /67 3.3 1.65 G4 . 3.3 1.65
SODIUM 67/67 4350 - 240000 41,584 41,584 ABGO3COIGWR1L-F 4/4 01000 - 11900 113,500 113,500 [173A99-F, ABGO3C17GWO01
THALLIUM Q167 1.1 0.55 0/4 1.1 0.55
TiN /67 11.1 5.55 04 11.1 5.55
VANACIUM Q087 2.2 1.10 o4 2.2 1.10
ZINC /67 14 - 233 62.6 11.1 10.7 AC122A99-F O/d 11.1 5.55
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TABLE 2

DESCRIFTIVE STATISTICS SUMMARY FOR DOWNGRADIENT AND UPGRADIENT WELLS
MONITORING EVENTS NO. 1 THROUGH 4
AMMUNITION BURNING GROUNDS
NAVAL SURFACE WARFARE CENTER, CRANE

PAGE 30F 3
Downgradient Upgradient
Frequency Range Average Range Average Location of [Freq Range Average | Range | Average Location of
of of of of of Maximum of of of of of Maximum

Parameter Detaction Detection | Detections | Non-Detects| All Results Detection Detection] Detection [Detectiongon-DetectgAll Resuits Detection
Miscellaneous Parameters (mg/L)
ALKALINITY-FIELD ] 51/5t 75.2 - 408 232 232 AL301A99 33 125.6 - 389 289 289 AC171A99
ALKALINITY AS CACO3 1717 125-370 264 264 ABGO3C0O3GWO1 141 420 420 ) 420 ABGO3C17GWO1
BICARBONATE ALKALINITY 1717 125 - 380 258 258 ABGQ3C25GWM 11 420 420 420 ABGO3C17GWO1
BICAREBONATE ALKALINITY-FI 50/50 744 - 408 225 225 AC301A99 53 125.6 - 389 289 289 ACT71A99
CARBCN DtOXIDE-FIELD 27/28 33.55 - 2000 21.6 Q 91.6 AC112A99 /0
|_CARBONATE ALKALINITY M7 100 100 2 6.82 ABG03C03GWO1 V4] 2 1.00
CARBONATE ALKALINITY-FIEL| 0/50 0 043
GHLORIDE 56/59 1-75 12.5 5 12.0 ACQ2P23A99-AVG 2/3 3-4 350 5 3.17 AC171A99
CYANIDE 1/68 0.00375 0.00375 0.005-0.01 0.0043% AC033A99-AVE 04 0.005-0.01] 0.0044
DISSOLVED CXYGEN-HACH-FI 25/28 0-9 1.27 4 1.27 ACOZD23A99-AVG 040 AC171A9S
DISSCLVED OXYGEN-METER-H B88/68 0.29.28.39 5.48 5.48 AC262A99, ABO41A99 4/4 1.26-2.24 1.91 1.91 AC172A09
FERRQUS IRON-FIELD 25/27 0-33 Q.42 Q 0.42 ABCA1ASS 0/0 AC171A89
HYDROXIDE ALKALINITY-FIELL - 0/50 O 043 C 0.00
NITRATE-FIELD 2127 0-2.43 0.29 0 0.29 AG103Ag9 [tit] AC172A39
HITRATE, AS NITROGEN BAT 08-47 2.33 0.2 1.15 ABGO3C09P2GWO1-AVG o 0.2 C.10
NITRITE-FIELD 17/27 0.001 - 0.012 0.00099 0 Q.00099 AC112A99 0/ AC172A99
NITRITE, AS NITROGEN o7 0.1 0.05 0/0
SULFATE 68/68 8-9080 179 179 AC112A99 4/4 830 - 1300 1,058 1,058 AC172A99
SULFIDE 2/24 1-2 1.50 1 .58 AC123A99 0
SULFIDE-FIELD 18427 0.005 - 0.47 0.0266 0 0.0266 AC111A98-AVG 0/0 AC172A99
TOTAL ORGANIC CARBON 48/68 0.75 - 11 4.18 1 3.10 AC203A99, ACOIP23A99 3/4 1.2-88 3.80 1 2.08 AC173A99
TOTAL CRGANIC HALOGENS 30/68 0.02-3 0.46 0.02 0.21 AC201A99 0/4 0.02 0.010
TOTAL PHOSPHORUS 0/54 0.1 0.05 0/4 0.1 0.050
TOTAL PHOSPHORUS AS P 12/81 0.01 - 0.0425 0.02 0.01-01 Q.04 ABGO3IC0aP2GW01-AVE 0/4 0.01-01 0.028

Bold indicales downgradient results found to be statistically higher than



TABLE 3

NON-PARAMETRIC ANOVA (MANN-WHITNEY U TEST) RESULTS FOR COMPARISON OF DOWNGRADIENT AND UPGRADIENT WELLS
MONITORING EVENTS NO. 1 THROQUGH 4
AMMUNITION BURNING GROUNDS
NAVAL SURFACE WARFARE CENTER, CRANE

PAGE10F4
VOLATILE ORGANICS .
Mann-Whitney U Test {wrs.sta) . Downgradien
By vaniable GRADIENT Statistically,
Group 1: 100-DOWN Group 2: 101-UP Average { Average| Higher
Rank SunJank Sur z Valid N Valid Ndowngradierppgradier]  than
DOWN up u z p-level adjusted pievel DOWN UP Rank Aank  (Upgradient?
CI5-1,2-DICHLORQETHENE 2612 116 106 0.7375067 0.4608197 1.0390402 0.2987939 68 4 36.94 29.00 No
Mann-Whitney U Test {wrs.sta) Downgradien
By variablg GRADIENT Statisticatly,
Groug 1: 100-DOWN Group 2: 101-UP Average | Average| Migher
Rank SurAank Sun 2z Valid N Valid NDowngradieripgradier]  than
DOWN  UP U Z p-leve! adjusted p-tevel JOWN UP Rank Rank  jUpgradiert?
TRANS-1,2-DICHLORQETHENE 2490 138 128 0.196668 0.844088 0495428 0.620301 68 4 36.62 34.50 No
Mann-Whitney U Test (wrs.sta) ) Cowngradien
By variable GRADIENT Statistically,
Group 1: 100-DOWN Group 2: 101-UP Average | Average| Higher
Rank Sun3ank Sun z . Valid N Valid Npowngradier)pgradier]  than
DOWN  UF u Z plevel adjustad plevel J0WN UP Rank Rank [Upgradient?
TRICHLORGETHENE 2664 64 54 2015852 ¢.043824 [PRDIEERN ©.035602 68 4 37.71 16.00
Mann-Whitney U Test (wrs.sta) Downgradian
By variable GRADIENT . Statistically
Group 1: 100-DOWN Group 2: 1G1-UP Average |Average| Higher
Rank Suniank Sun z Valid N Valid NoowngradierUpgradier]  than
DOWN  UP u z p-level adjusted plevel 30WN LUP Rank Rank |Upgradient?
VINYL CHLORIDE 2484 144 134 0.046167 O.960786 0.2425368 _ 0.808367 68 4 36.63 36,00 Ne
ENERGETICS
Mann-Whitnay U Test (wrs.sta) Downgradien
By variable GRADIENT Statistically| -
Group 1: 100-DOWN Group 2: 101-UP ’ Average |Average| Higher
Aank Sundank Sun z . Vatid N Valid NowngradierUpgradie than
DOWN UP V] F4 prlevel adjusted pdevel DOWN UP Rank Rank |Upgradiant?
1,3,5-TAINITROBENZENE 2449 179 103 -0.8112574 0.4172239 -0.8117862 04169204 68 4 36.01 44.75 Na
Mann-Whitney U Test (wrs.sta) Downgragign
By variabla GRADIENT B Statistically
Group 1; 100-DOWN Group 2: 101-UP . Average | Average| Higher
RAank Sumlank Sun Z Valid M Valid Ndowngradierp)pgradier]  than
. DOWN UP u z p-leval adjusied plevel DOWN UP Rank Rank |Upgradient?
2,4,6-TRINITROTOLUENE 2438 89 93 -1.057093 0.2804771 -1.05877991 0.290155 €6 4 35.87 47.25 No
Mann-Whitney U Test (wrs.sta} Downgradien
By variable GAADIENT Statisticallyj
Group 1: 100-DOWN Group 2: 101-UP ) . Average | Average| Higher
Rank Sundank Sun Z Valid N Valld Nbowngradierl)pgradier]  than
DOWN uP v} z p-level adjusted plevel DOWN UP Rank Rank |Upgradient?
2,6-DINITROTOLUENE 2449.5 1785 104 -0.7989656 0.4243163 -0.799583 {.4239584 68 4 36.02 44.63 No
Mann-Whitney U Test {wrs.sta} Downgradien
By vanable GRADIENT Statistically]
Groug 1: 100-DOWN Group 2: 101-UP Average | Average| Higher
Rank Sumiank Sun z . Valid N Valid NbowngradierJpgradier than
DOWN ur u z p-level adjusted plevel DOWN UP Rank Rank |Upgradient?
2-AMINO-4 6-DINITROTOLUENE 2458 170 112 -0.5900054 0.5551912 -0.5902807 0.5550066 68 4 36.15 42.50 No
Mann-Whitnay U Test {wrs.sta) Downgradien
By vanable GRADIENT Statistically
Group 1: 100-DOWN Group 2: 141-UP Average | Average| Higher
Rank Surmank Sun i z Vali N Valid Ndowngradiarpipgradier  than
DOWN up u z p-level adjusted pleval  DOWN  UP Rank Rank lUpgradient?
4-AMINO-2,6-DINITRQTOLUENE 2461 167 115 -0.5162547 0.8056801 -0.5164665_ 0.6055322 &8 4 36.19 41.75 No
Mann-Whitney U Test {wrs.sta) Cowngradian
By vanable GRADIENT Statistically
Group 1: 100-DOWN Group 2: 101-UP Average | Average| Higher
Rank Surank Sun Zz valid N Valid NpowngradierJpgradier]  than
DOWN UpP U z p-lavel adiusted plevel DOWN UP Rank Rank |[Upgradiént?
HMX 2526 102 92  1.0B16766 0.2794044 1.081955 ©.2792307 68 4 37,15 25.50 No
Mann-Whitney L Test (wrs.sta) Downgradian
By variable GRADIENT . Statistically
Group 1: 100-DOWN Geoup 2: 101-UP Average | Average| Higher
Rank Sun3ank Sun z Valid N Vaiig NDowngradierpgradier]  than
DOWN uP U z p-level adjusted p-level DOWN UP Rank Rank |Upgradient?
NITROCELLULOSE 2520 108 98  0.9341752 D.3502206 1.2050724 0.2281843 68 4 37.06 27.00 No
Mann-Whitney U Test (wrs.sta) Downgradien
By variable GRADIENT Statistically
Group 1: 100-COWN Group 2: 101-UP Average | Average| Higher
RAank Surdank Sun z Valid N Valid MowngradierJpgradier]  than
oOWN  UP u z prlavel adjusled plevel DOWN  UP Rank Rank |Upgradient?
RDX 2531.6 965 B6.5 1.2168B62 0.2236565 1.2173657 0.2234741 €8 4 37.23 24.13 No
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TABLE 3

NON-PARAMETRIC ANOVA (MANN-WHITHNEY U TEST} RESULTS FOR COMPARISON OF DOWNGRADIENT AND UPGRALHENT WELLS
MONITORING EVENTS NQ, 1 THROUGH 4
AMMUNITION BURNING GROUNDS
NAVAL SURFACE WARFARE CENTER, CRANE

PAGE 2 OF 4
TOTAL METALS
Mann-Whitney U Test {(wrs.sta) Downgradien
By variable GRADIENT Statistically
Group 1: 100-DCWN Group 2: 101-UP Average | Average| Higher
Rank Sunilank Sun . F4 Valid N Vali¢ Npowngradierpgradie than
DOWN  UP u z prlevel  * adjusted plevel JOWN UP Rank Rank |Upgradient?
ARSENIC 2379 249 33 -2.53211 0011343  -3.3303 _ 0.000869 68 4 34.99 §2.25 o J
Mann-Whitrgy U Test (wrs.sta) Downgracien
By variable GRADIENT
Group 1: 100-DOWN Group 2: 101-UP Averags
Rank Sup3ank Sun z valid N Valid NPowngradiar]
DOWN UP U z p-tevel adjusted p-level JOWN UP Rank
BARIUM 2614 14 4 324503 o.00t176 IERYEEN 0001175 68 4 3544 !
Mann-Whitney U Test (wrs.sla) Downgradien
By variable GRADIENT Statistically|
Group 1: 100-DOWN Greup 2: 101-UP Average |Average{ Higher
Rank Sun3ank Sun 4 Valig N Valid Npowngradierlipgradiery  than
COWN  UP u z . p-level adjusted plevel JOWN Up Rank Rank |Upgradient?
CHROMIUM 2484 144 134 0.045167 _0.960786  0.242536  0.808347 68 . 4 36.53 36.00 No _I
Mann-Whitney U Test (wrs.sta) Downgradien
By variable GRADIENT Statistically|
Greup 1: 100-DOWN Group 2: 101-UP Avarage | Average| Higher
Rank Sunlank Sun rd Valid N Vali¢ NJowngradieergradisq than
DOWN P U z preve! adjusted p-leval JOWN  UP Rank Rank [Upgradiert?
COFPER 2480 138 128 0.196668 0.844088  0.495403 - 0.620319 68 4 36.62 34.50 Ne
Mann-Whitney U Test (wrs.sta) Downgradien
By varlable GRADIENT Statistically|
Group 1: 160-DOWN Group 2: 101-UP ' Average | Averaga| Higher
Rank Surmank Sum 4 Valid N Valid Npowngradies ipgradian than
DOWN UP v} z p-evel adjusted p-levet IJOWN UP Rank Rank |Upgradient?
1RON 911 35 42 1 21.69 35.00 Mo
Mann-Whitney U Test {wrs.sta) Downgradien
By variable GRADIENT Statistlcalfy
Group 1: 100-DOWN Group 2: 101-UP Average | Average| Higher
Rank Sumiank Sun z Valid N valid NpowngradierUpgradier]  than
DOWN UP u Z p-level adjusted plevel JOWN UP Rank Rank lUpgradignt?
LEAD 19245 915 855 0.145237 0.894525 (1393562  0.693907 80 3 32.08 30.50 No
Mann-Whitney U Test (wrs.sta} Downgradien
By variable GRADIENT Statistically
Group 1: 100-DOWN Group 2: 101-UP Average | Average| Higher
Rank Sumiank Sun . Fd Valid N Valid NDowngradiepgradierf  than
COWN UP U Fd prlavel adjusted p-level JOWN UP Rank Rank |Upgradient?
MANGANESE 2386 242 40  -2,.36002 0.01828 -2.50843  0.012132 68 4 35.09 £0.50 No
Mann-Whitney U Test (wrs.sta) Downgradien
By variable GRADIENT : Statistically]
Group 1: 100-DOWN Group 2: 101-UF Average | Average| Higher
Rank Sun3ark Sun . z Valid N Valid NDowngradierpgradief  than
DOWN  UP U Z p-level adjusted p-level JOWN UP Rank Rank |Upgradient?
NICKEL 2484 144 134 0.049167 0960786  0.242536  (0.808367 68 4 . 36.53 36.00 No
‘Mann-Whitnay U Test (wrs.sta) Downgradien
By variable GRADIENT Statistically{
Group 1: 100-00WN Group 2: 101-UP Average | Average| Higher
Rank Suniank Sun z Valid N Valid Npowngradierljpgradi than
DOWN P u Zz p-tevel adjusted p-level DOWN UP Rank Rank {Upgradient?
SELENIUM 24045 1335 124 0.307294  0.758621  0.315058  0.752037 68 4 36.68 33.38 No
Rann-Whitney V Test (wrs.sta} Downgradien
By variable GRADIENT . Statistically
Group 1: 100-DOWN Group 2: 131-UP . Average |Average| Higher
Aank Sun3ank Sun z valid N valid Npowngradierlpgradier]  than
DOWN  UP U 2 p-level adjusted plevel SOWN UP Rank Rank |Upgradient?
ZING 2475 153 129 0172085 @.B63372 -0.2565085  0.797501 68 4 36.40 38.25 No
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TABLE 3

NON-PARAMETRIC ANOVA (MANN-WHITNEY U TEST) RESULTS FOR COMPARISON OF DOWNGRADENT AND UPGRADIENT WELLS
MONITORING EVENTS NO. 1 THROUGH 4
AMMUNITION BURNING GROUNDS
NAVAL SURFACE WARFARE CENTER, CRANE

PAGE 3 OF 4
DISSOLVED METALS
Mann-Whitney U Test (wrs.sta) Downgradien
By variable GRADIENT Statisticaily
Group 1: 100-DOWN Greoup 2: 101-UP Average |Average| Higher
Rank Sun3ank Sun z Valid N Valid NpowngradierPpgradiery  than
DOWN  UP u Z p-iavel adjusted p-level 20WN UP Aank Rank [Upgradient?
ARSENIC, FILTERED 2310 248 32 -2.54365  0.010875  -3.56401  0.000366 67 4 34.48 61.50 NO
Mann-Whitney U Test (wrs.sta) Downgradien
By vartable GRADIENT Statistically
Groug 1; 100-DOWN Group 2: 101-UP Average |Awverage| Higher
Aank Sun3ank Sun z Valid N Valid Npowngradierlpgradiery  than
DOWN  UP u z p-lavel adjusted p-level JOWN UP Rank Rank |Upgradient?
| Bartwm, FILTERED  EEEFIENERT) 4 3.241905  0.00118% 0.001188 67 4 37.94 3.50
Mann-Whitney Ll Test {(wrs.sta) Downgradien
By variable GRADIENT _ IStatistically|
Group 1: 100-COWN Group 2: 101-UP Average | Averagaj Higher
Rank Sunlank Sun Z. Valid N Valid NFowngradieergradier than
DOWN  UP u z p-lavel adjusted p-level DJOWN UP Rank Rank |Upgradignt?
CACMIUM, FILTERED 2414 142 132 0.048875 0.960222 0.244339  (.80697 67 4 36.03 35.50 No |
Mann-Whitney U Test (wrs.sta} Downgradien
By variable GRADIENT Statistically
Group 1: 100-DOWN Group 2: 101-UP Average |Average| Higher
Rank Sumlank Sun Z Valid N valid N’)owngradieergradier than
DOWN  UP u z p-level adjusted p-level DJCWN UP Rank Rank |Upgradient?
CALCIUM, FILTERED 2290 266 12 -3.0424  0.002349  -3.04317  0.002343 67 4 34.18 £6.50 No |
Mann-Whitney U Test {wrs.sta) Downgradien
By variable GRADIENT Statistically|
Group 1: 100-DOWN Group 2: 101-UP Average | Average| Higher
Rank Sun3ank Sun z Vali¢ N Valid NDowngradierlipgradier]  than
DOWN - UP u z p-level adjusted p-levet DOWN UP Hanik Rank [Upgradient?
CHROMIUM, FILTERED 2418 138 128 0.149626 0.BB106  0.429267 0.667732 67 4 36.09 34.50 No I
Mann-Whitney U Test (wrs.sta) Downgradien
By variable GRADIENT Statistically
Group 1: 100-DOWN Group 2: 101-UP Avarage |Average| Higher
Rank Sumlank Sun z Valid N Valid Npowngradierppgradier]  than
DOWN  UP u Z prlevel adjusted p-level DOWN UP Rank Rank [Upgrachent?
COPPER, FILTERED 2420 136 126 0.199502 0.841871  0.409238 0.617616 &7 4 36.12 34.00 Nao |
Mann-Whitney U Test {wrs.sta) Downgradien
By variable GRADIENT Statistically
Grroup 1: $00-DOWN Group 2: 101-UP Average |Averaga| Higher
Hank Suniank Sun z Valid N Valid NpowngradierPpgradi than
DOWN  UP u Z p-lavel adjusted p-level JOWN UP Rank Aank |Upgradient?
MAGNESIUM, FILTERED 22825 2735 4.5 -3.22044  0.001242  -3.22976 0.00124 67 4 .07 68.38 No
Mann-Whitnay U Test (wrs.sla) Downgradian
By variable GRADIENT Statisticatly]
Group 1: 190-DOWN Group 2: 101-UP Avarage | Average| Higher
Rank Sun3ank Sun Z Valid N Valid Npowngradierlpgradien than
DOWN  UP U z p-level agjusted p-level JOWN UP Rank Rank fUpgradient?
MANGANESE, FILTERED 2314 242 36 -2.4439  0.014535 -2.696768  0.007005 £7 4 34,54 60.50 No
Mann-Whitney U Test {wrs.sta) Downgradien
By variable GRADIENT . Statistically|
Group 1: 100-DOWN Group 2: 101-UP Average | Average| Higher
Rank Symlank Sun z Valid N valid Nbowngradiar,lpgradier than
DOWN  UP u z p-level adjusted p-lavel 20WN UP Rank Rank (Upgradient?
NICKEL, FILTERED 23380 166 112 -0.54863  0.583263  -0.999314  0.31765 &7 4 35.67 41.50 No
Mann-Whitney U Test {wrs.sla) Downgradien
By variable GRADIENT Statistically
Group 1: 100-DOWN Group 2: 101-UP Average | Average| Higher
Rank Sun3ank Sun Z Valid N Valid Npewngradierlipgradier]  than
DOWN  UP u Z prlevel adjusted pdevel JOWN UP Rank Rank |Upgradient?
POTASSIUM, FILTERED 2332.5 223.5 54.5 -1.9B255 0.047426 -1.98742 0.046884 67 4 34.81 55.88 No
Mann-Whitney U Test (wrs.sta) Downgradien
By variable GRADIENT Slatistically|
Group 1: 100-0OWN Group 2: 101-UP Average | Average| Higher
Rank Sundank Sur z Valid N Valid NPowngradierlpg than
DOWN  UP u z prlavel adjusted plevel JOWN UP Rank Rank |Upgradient?
SELENIUM, FILTERED 2413.5 1425 133  0.037407 0.970161 9.038503 0.969287 B7 4 36.02 35.63 Ng
Mann-Whitney U Test (wrs.sta) Downgradien
By variable GRADIENT Statistically
Group 1: 100-DOWN Group 2: 101-UP LOAverage Average| Higher
Rank Suniank Sun z Valid N valid RPpowngradierUpgradier]  than
DOWN  UP u Z p-level adjusted p-level JOWN UP Rank Rark [Upgradient?
SODIUM, FILTERED 2299 257 21 -2.81796  0.004836 -2.81B06  0.004834 57 4 34.31 64.25 Ne
Mann-Whilnay U Tes! (wrs.sta) Downgradien
By variable GRADIENT Statisticalty
Group 1: 100-DOWN Group 2: 10%-UP . Average | Averaga] Higher
Rank Sun3ank Sun z Valid N Valid NPpowngradierlJpgradier] than
DOWN  UP u z p-laval adjusted p-level JOWN UP Rank Rank |Upgradient?
ZING, FILTERED 2424 132 122 0.299253  0.764749  (.620337  0.53504 €7 4 36.18 33.00 No |
16 CTO 0038
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TABLE 3

NON-PARAMETRIC ANOVA {MANN-WHITNEY U TEST) RESULTS FOR COMPARISON OF DOWNGRADIENT AND UPGRADIENT WELLS
MONITORING EVENTS NO. 1 THROUGH 4 ’
AMMUNITION 8URNING GROUNDS
NAVAL SURFACE WARFARE CENTER, CRANE

PAGE4OF 4
" MISCELLANEOUS PARAMETERS
Mann-Whitney U Test (wrs.sta} Oowngragien
By variable GRADIENT Statisticafly
Group 1: 100-DOWN Group 2: 101-UP Average | Average| Higner
Rark Sundank Sun z Valid N Valid NDowngradierJpgradier]  than
DOWN  UP u F4 p-leve adiusted p-lavel  DOWN  UP Prank Rank |JUpgradient?
ALKALINITY 1376 108 50 -1.00071 _ 0.316973  -1.00077 0.316948 b1 3 26.98 36.33 Niy
Mann-Whitney U Test (wrs.sta) Downgradien
By variable GRADIENT Statisticaiy
Group ¥: 100-DOWN Group 2; 101-UP Average | Average| Higher
Rank Sun3ank Sun ’ z Valid N Valid NDowngradierlipgradie than
DowN  UP u z plevel - adjusted p-level J0WN UP Rank - | Rank (Upgradient?
ALKALINITY AS GACQ3 153 18 17 1 9.00 18.00 No |
Mann-Whitney U Test (wrs.sta) Downgradien
By variable GRADIENT . Statisticatly|
Group 1: 100-DOWN Group 2 101-LiP Average | Average| Higher
Rank Sun3ank Sun z Valid N Valid Npowngradierpgradier]  than
COWN UP U 4 plevel adjusted p-leval JOWN UP Ranik Rank |Upgradient?
BICARBONATE ALKALINITY 163 18 - 17 1 .00 18.00 Ne
Mann-Whitney U Test {wrs.sta) Downgradien
By variable GRADIENT Statisticalty
Group 1: 100-DOWN Group 2: 101-UP Average | Avaerage! Highes
Rank Sunlank Sun z valid N Valid NDowngradiarJpgradie than
COWN  UP u Z plevel adjusted plevel DJOWN UP Rank Aank |Upgradient?
CARBONATE ALKALINITY - FIEL 1323 168 48  -1.03923 0.298705  -1.03929 0.2986786 50 3 26.46 36.00 Na l
Mann-Whitney U Test (wrs.sta) Cowngradien
By variable GRADIENT - Statistically]
Group 1: 100-DOWN Group 2: 101-UP Average | Average| Higher
Rank Sumlank Sun z Valia N Vabid Npowngradierpgradier]  than
DOWN UP u z p-lavel adfusted p-lavel 2OWN UP Rank Rank {Upgradient?
CARBONATE ALKALINITY, 162 9 17 1 9.53 .00 No I
Mann-Whitngy U Test (wrs.sta) Bowngradien
By variable GRADIENT Statistically|
Group 1: 100-DOWN Group 2: 101-UP Average Avara?:J Higher
Rank Sun3ank Sun z Valid N Valid Npowngradier ipgradi than
DOWN  UP u z provel adjusted prlevel DOWN UP Rank Rank |Upgradient?
CHLGRIDE 1891.5 615 6§55 1.082546 0.279017 1087103 0.276993 £8 3 32.06 20.50 No
Mann-Whitney U Test (wrs.sta) Downgradien
By variable GRADIENT Statistically,
Group 1: 100-DOWN Graup 2: 1G1-UP Average J Avaragel Higher
Rank Suriank Sun F4 Valid N Valid NPowngradierlegradie than
DOWN  UP U z p-level adjusted pleval J0OWN UP Rank Rank |[Upgradient?
CYANICE . 24825 1455 138 0.012292 0.990193 G.016362 0.986954 68 4 36.51 36.38 Ne
Mann-Whitney U Tast (wrs.sta) Downgradien
By variable GRADIENT Statistically]
Group t: 10U-DOWN (Group 2: 101-UP Average | Average| Higher
Rank Sun3ank Sun z Valid N Valid Npowngradierpipgradierd  than
DOWN  UP u Zz p-level adiusted  plevel DOWN UP Rank Rank  |Upgradiert?
DISSOLVED OXYGEN - METER 2655 73 63 1.7946 0.072727  1.784629  0.072722 68 4 37 87 18.25 No
Mann-Whitney U Test {wrs.sta) Downgradien
By variable GRADIENT Statistically|
Group 1: 100-DOWN Group 2: 101-UP Average | Average| Highes
Aank Sundank Sun z Valid N Vali¢ Npowngradierlipgradier]  than
DOWN UP U F4 p-level adiusted plevel " DOWN UP Rank Rank |Upgradient?
NITRATE, AS NITRCGEN 165.5 5.5 17 1 974 5.50 NLI
Mann-Whitnay U Test (wrs.sta) Downgradien
By variable GRADIENT Statisticaily|
. fGroup 1: 100-DOWN Group 2: 101-UP Average | Averaga| Higher
Rank Sundank Sun z Valid N Valid NpowngradierPpgradie  than
DOWN  UP u z p-iavel adjusted p-level DOWN UP Rank Rank |Upgradient?
SULFATE 234865 2795 25 -3.2819  0.001032  -3.28288  0.001029 o] 4 34.54 £9.88 No
Mann-Whitney L) Test (wrs.sta) Downgradien
By variable GRADIENT Statistically,
Group 1: 100-DOWN Group 2: 101-UP Average | Average| Higher
Rank Sunlank Sun 2 Valid N Valid NpowngradierJpgradier]  than
DOWN UP U z p-level adjusted plevel JOWN UP Rank Aank  |Upgradient?
TOTAL ORGANIC CARBON 2491 137 127 0.221252 Q.824898 0.224191  0.82261 68 . 4 36.63 34.25 Ng
Marin-Whitney U Test {wrs.sta) - - Downgradien
By variable GRADIENT ' Statistically
Group 1: 100-DOWN Group 2: 101-UP Average J Average| Higher
Rank Sumank Sun z Valid N Valid NPowngtad.ia ,Jsgmﬁ'mj than
o0wWN UP u F4 prleval adjusted p-level DJOWN UP Aank Rank |Upgradient?
TOTAL DORGANIC HALOGENS 2542 86 76 1475013 0.140219  1.648367  0.099287 i3] 4 37.38 21.50 No
Mann-Whitney U Test (wrs.sta) Dowingradien
By variable GRADIENT Stalistically
Group 1: 100-DOWN Group 2: 101-UP Avarage AveragaJ Higher
Rank Sun3ank Sun . 4 . Valid N Vafid NDowngradier tpgradie than,
QowN  UP Y z p-level adjusted pevael JOWN UP Rank r Rank |Upgradient?
TOTAL PHOSFHORLUS AS P 1593 118 108 1] 1 54 4 29.50 29.50 No

Downgradient conceniration is deamed stalisticafly higher than upgradien! concentiation whan Zadjusted > +1.96
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PAGIS\NSWC _CRANEV7651 APR ABG PROPER-POSITIVE DETECTIONS FEB 2000 31300 JAL

3 ~ - -
L e R
> . N
TREATMENT UNIT LEGEND
S
3. Main Bum Pan Grid ™, RESTRICTED EXPLOSIVE
4. Bum Pans AREA
5. Bum Pan
6. Red Phosphorus Bum Pans
7. East End Bum Pan #1
8. East End Burn Pan #2
9. Flash Pits 03C26
10. Dewatenng Units #1 03co9p2 Veolatile Organics i(ug/L) 03007
11. Dewatering Units #2, #3 Volatile Organies lug/L) TRICHLOROETHENE 8.9 )
2 ng ) picio ‘ CRICHLOROETHENE 170 Inorganics (ug/L) volatile Organies (ug/L)
12. Primer Pits volatile Organics (ug/L) Inorganics iug/L) AARTUM g a1.6 | | TRICALOROETHENE 4.3 .
13. Incendiary Cage é;i;gi"?égiiﬁﬁﬁﬁgﬁm =, BARTUM 15.2 BARIUM, FILTERED 47.3 | | Toerganics iug/m) .
: BARIUM, FILTERED 15.3 BARLUM 31.9 >, /
CHLOROFORM 1.9 v BARIUM, FILTERED 32.9 oo
TRICHLOROETHENE 51 L Lo
Energetics iug/L} '
MNX 3 03c04
03C03 TNX 0.49 BURNING PAD Volatile Organics iug/L)
Volatile Organics lug/L) Inorganics (ug/L) 1,2-DICHLOROETHANE 0.5
1,2-DICHLOROETHANE 0.5 © BARIUN CARBON TETRACHLORIDE 0.3 U
CARBON TETRACHLORIDE 0.3 U BARIUM, FILTERED CHLOROFORM 0.3 U P
CHLOROFORM 0.3 © TRICHLOROETEENE 0.5 U -
TRICHLORCETHENE 0.5 U i;;rge'““ fug/L) 15w
Energetics (ug/L .
Hne g g/L) 0.70 © THX 1.5 1 ;|
TNX 0.70 U Inorganics iug/L)
Inorganiecs {ug/L) BARIUM 30.6 /
BARIUM 42,3 BARIUM, FILTERED 31.7 i
1 b I .
BARIUM, FILTERED 49,7 ;
03ce3 oue 03¢11 |
Volatile Organics i(ug/L) Volatile Organics (ug/L) “.‘
1, 2~DICHLOROETHANE 0.5 U 1, 2-DICHLOROETHANE 0.5 U )
CARBON TETRACHLORIDE 0.3 U CARRON TETRACHLORIDE 0.3 U ;
CELOROFORM 0.3 U CHLOROFORM 2.1 i
TRICHLOROETHENE 0.5 © TRICHLOROETHENE 2300 ’/
Energetics (ug/L) P Bnergetics 1ug/L) /
MNX 4 U MN¥ 0.51 U ;
TNX 48 U TNX 0.51 U
Inorganics (ug/L) G Inorganies (ug/L) !
BARTUM 43.7 BARIUM 23.1 /
e | BARTUM, FILTERED 45 BARIUM, FILTERED 27 o
T —_— 727 /
- : 03C02P2 /
| - ; Volatile Organics (ug/L) e
ST - TRICHLOROETHENE 10 /)
{ s 03515‘1 ) - Inorganics (ug/L) s
j 3 Volatile Crganics iug/L) . BARIUM 105 ; /
/} ‘: TRICHLOSOETHEN? 0.5 U g BARIUM, FILTERED 105 -
( | |morsnics mgrmy 5 \ gscozr oor e
Y i . Volatile Crganics (ug/L) i
i / BARIUM, FILTERED 24.8 . 03c20 X \ TRICHLOROETHENE 10 : ,/
. Vi e Volatile Organics rug/L) P 3 oo
\ / / TRICHLOROETHENE 3400 - Irorganics iug/L) s
) / / ; BARIUM 105 Fs
y ; A - Incryanics (ug/L) Q3co8P2 ! s
! / A “. |eartom 30.4| |Velatile Organics lug/L) 93c12 \LBARIOM i
) / ;o ‘| TRICHLORCETHENE 63 ) S - A
i ; BARIUM, FILTERED =LVl g Inorganics fug/L) Volatile Organics iug/L}
/ 7| aartom 81.8 1,2-DICHLOROETHANE 0.5 U 03c27
r L i ) CARBON TETRACHLORIDE 0.3 © Volatile Qrganigs iug/L)
, BARL FILTERED .
LEGEND ] . FL — 89.8 CHLOROFORM 0.3 U TRICHLOROETHENE 4.2
. } ' \.\ TRICHLOROETHENE 21 Incrganiecs 1ug/L)
. - i A Enaergetics tug/L} BARIUM 33.0
® Monitoring Well | / ‘\ N MNX 0.75 u| [BarIuM, FILTERED 33.2
, \ | ] . TNX 0.75 U
N Point of Compliance E i Y Inerganics lug/L}
: ' BARIUM 96.9 P
/\/ Road ; A\ BARIUM, FILTERED 95, § e
| Y -
/\/ Stream .1 \ S
i e R
N /\/ Forest Boundary > \ Ve
] FEN ‘ S 0 300 Feet
e = S \ o e e
I I
NO. DATE REVISIONS BY CHKD APPD REFERENCES DRAWN BY DATE CONTRACT NUMBER OWNER NUMBER
B e [R Tetra Tech NUS, Inc. T M. ")
CHECKED BY DATE APPROVED BY DATE
AMMUNITION BURNING GROUND PROPER
— _— MONITORING EVENT #4 OVE;BY —
COST/SCHEDULE-AREA DOWNGRADIENT CHEMICAL CONCENTRATIONS APPR DATE
| 1 l STATISTICALLY DISSIMILAR FROM DOWNGRADIENT WING:O =
SCALE NSWC CRANE, INDIANA DRA : REV
AS NOTED ' FIGURE 1 0
030008/P 19
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P:\GIS\NSWC_CRANE\7651.APR ABG PROPER-POSITIVE DETECTIONS FEB 2000 3/13/00 JAL

U \ g
- TREATMENT UNIT LEGEND
N
n . : NS
3. Main Burn Pan Grid \\\\ N\
4. Burn Pans N
5. Burn Pan N
6. Red Phosphorus Burn Pans S |
7. East End Burn Pan #1 L
8. East End Burn Pan #2
9. Flash Pits
10. Dewatering Units #1 03C09P2
11. Dewatering Units #2, #3 03¢0 Volatile Organics luq/};
12. Primer Pits Volatile Organics (ug/L) ;iiggi:}:ggl‘?ig?m 170
13. Incendiary Cage 1,2-DICHLOROETHANE 25 BARTUM 15.2
CARBON TETRACHLORIDE 1.4 SARIUM, FILTERED 125
CHLOROFORM 1.9 < —
TRICHLOROETHENE 61 |
Energetics (ug/L) /
MNX 3 /
03c03 TNX 0.49 BURNING PAD
Volatile Organics (ug/L) Inorganics (ug/L) /T
1,2-DICHLOROETHANE 0.5 U BARIUM 46.6
CARBON TETRACHLORIDE 0.3 U BARIUM, FILTERED
CHLOROFORM 0.3 U
TRICHLOROETHENE 0.5 U
Energetics lug/L)
MNX 0.70 U
TNX 0.70 U
Inorganics (ug/L)
BARIUM 42.3 /
BARIUM, FILTERED 49.7 /
03Cc03 DUP
Volatile Organics iug/L) {
1,2-DICHLOROETHANE 0.5 U ;
CARBON TETRACHLORIDE 0.3 U
CHLOROFORM 0.3 U / -
TRICHLOROETHENE 0.5 U / i
Energetics (ug/L) — ( 2
MNX 0.48 U =
T™X 0.48 U BURN!NGPADO
Inorganics (ug/L) - ASHINSPECTION PAN —
BARIUM 43.7
| BARIUM, FILTERED 45 ~
/
[ /
03C15
- Volatile Organics (ug/L)
TRICHLOROETHENE 0.5 U}
Ve Inorganics (ug/L)
BARIUM 25.1
BARIUM, FILTERED 24.9 03c20
Volatile Organics tug/L)
TRICHLOROETHENE 3400 —
Inorganics (ug/L) 03C08P2
BARIUM 30.4 Volatil
BARIUM, FILTERED 34.4 TRICHLO
T T Inorgan
{ / BARIUM
| BARIUM,
LEGEND l | —
L [/
& Monitoring Well |
]
N Point of Compliance AN
1 i
/\/ Road i
Stream .
A \ \‘
N Forest Boundary \ .
, Voo
e R \\ i
— — = \ '
@ = :
NO. DATE REVISIONS BY CHKD APPD REFERENCES




03C26

Volatile Organics
TRICHLOROETHENE
Inorganics (ug/L)

tug/L)
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I certify under penalty of law that this document and all
attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified
persconnel properly gather and evaluate the information submitted.
Based on my inguiry of the person or persons who manage the
system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware
that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment
for knowing violations.
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