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U.S. EPA Denttrif{ Aﬁ _ o . 1 N 1
Microcosm Ex I e o o I U N o
Al cof B U T P I
thalens 1 1 T - ] |iotalBTEXTMB _

Elapsed Time ( 1 14 39 82 83 96 111 145 154 160 173|Elapsed Time (days 1 14 39

Low 02 /10 1.489 1683 1783 | 147 1649 1855  1.565] 1.654| 1511  1.574|LowO2 110 18.962| 20300 21.048

1822) 1724] 1575 1619, 1765 1643] 2010 _0277] 1335 _|._20510] 20086] 16.005

_ 1513 1650 1541 | T Y o _ 18.214]  10417] 17228

mean 1.541) 1686 1623) | 1518] 1.707) 1648]  178B] 1654 0894 1455/mean — 562 .. .19.093

: sid dev. 0071|0037 o014 — | N S B N —_ |stddev. | “os31] o462 1813

C/Co 1.000] 1094 1053 0985 = 1107 1070, 1160  1.073] 0580|_ o084CiCoa @ | 1.000] 1018 0978

STERILE 0678]  0777| o®854| 1" 0842] 0748] 0708) 0815 0768] 0772 074I[STERWE | " 76732| 93.443]  78.9e8

0807 ©0728] 1.112] | T0714] 1.076] "07i0| 1.211]  0.750] 0707|0728 | 95452 86.205 89.830

0765 0741 1008 I S B o 1 86.200]  92268] 83.264

mean 0857|  o0748] 0882 0778]  0812]  0.710] 1.013] 0.758] 0740] 0.738|mean | 86.128] 80.675| 64.031

sid dev. 0108] 0025 0130 o T N std dev. | Te3e0f 3837] 5457

CiCo 1.000]  0.874]  1.157| 0008| 1064/ 0628] 1.162] 0884] ~0863]  0861[C/Co - 1.000] 1053|0676

| -~ R - ___.|. o881 1085 0817

. P T ] __1108] " 1002]  "1.043

N - I o T 1001 1.072] 0867

{Low 02 1.776] 2250 1943 Tl 2238 " 1.834]  2.035|Low 02 | T73722] 81.349]  70.658)

1908 2075  1.920 1.788 1726|1872 - 84.038] 82764] 83.201

1.762] 1914 2278 e T - - T " | 7688 82363 101.133

mean 1.818] 2080 2050) | 2013|2105 1.872|  1.808] 2.017] _ 1.780]  1.854|mean ~ | "77552] @2158| 67.897

sid dev. 0081 0168] 0.198 I N siddev. 5646 __0.720] 11513

CiCo 1,000 11450 1128 1.108] 1159  1.088] 0898] 1111 0.880] 1.076[C/Co 1.000] 1058  1.13§

High 02 1433 1002 2353 1.508] 1.679] 2338 1470 1810] 2681] 1582 High 02 65.067|  58.008] 62.936

1.583] 1815  2.061 1.848] 2038] 1611 2179 1.438 T 48.107] 55431

1.507]  2.124] 1855 I | "eteo1] 53.438] 51.544

mean 1511 1080 2080/ 1508 1.914] 2.188] 1.541] 2045 2681 1515 mean | 61671 53.184) 56637

std dev. 0080 0125 0280 [ ] ) stddev. | 3361 4955 5781

CiCo 1.000] 1.311] 1.383] 0898] 1.266] 1448 1.020] 1.353] 1774  1.003 CiCo 1.000] _0862] 0618

Unamended 1.342]  1850] 1772 1872 1810 T )T _ 202 Unamended | 76.004| 85872] ' 67,660

1.346] 1860 1767 1.757)  "2082f T | T ] 1859 70484 85665 88730

1.387]  1.804]  1.8101 B i NN SRV NS SRRSO SR | ... . _|_00366 85557 88.084

R mean 1352 1.838}  1.783; _Aass 1821 | - S 1.890|mean - 78815) 85888] 88.461

. |stddev. ...00131 0030 0024 - | RO SSUE SU ____|stddev. { 1.80S] 0.160; 0730

CiCo 1.000] 1360 1.319 1.342] 1421 1.472|C/co t 1000 1.088] 1121
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1} X4

U.S. EPA Den : R - - - :
Microcosm Expef o . )
All concentration) . s ST - -
T 1 1 I . [natemgn) T IR Y AR P
82 83 96 111 145 154 160 173]Elapsad Time {days) 1 14 3 62 83 96
I 16837 17.678] _ 17983] 17686 " 17.608] 15594 "“oeszLowoz wib _ | " | ‘iooerol Foswo| msi0| _ | 725|  Sas2
. 22.030) _ 20.686| _ 20.270] _"23.903] _i2882) "eazz| ) T | 80630 79.780| "74.650| 72.56] " " 66.78
i b b ]._95590] 76050 7t120{ R
1944 19.183 19.132 20.942 ’1‘7.808 . ‘1‘5398 8&82 mean - 98830 78_;117 74.421 o Jg.gc_q __60.200
R e N 2,604 49833 3.201 o I P
0693|0881 0978 1071 0810 10000 0772|  o0755] |7 0738|0610
SRS U S ER - —— - . — R
B0.794| ©5715] 91.028] 101.045| 88.052] ©2738] 88.222|STERILE T T 10s900] 104.900) 89.630] 1 123.070] 103,060
96.671] 12776 81.038] 95647| 82.800] ©00.455]  90.780] o 127.930] 123.890] 107.000 | "122:840] 103.060
1 _ 1 —_ 1121.280] 122.580| 110.450 I D
$3.033 04.247 81.933 9634@ §§.§26 91,597 BD.SOllmnn I S AHQ:MO 117.1;3 105.723] ] 123.408| 103.080
o |std dev "l 11e54] 10606] 5538
1,088 1.004 1.067]  1.142]  0.992] 1.083]  1.038[CiCo T T 1.000]  0.892]  0.896 1045 0873
1.054] 1.1 1067|1473 1022 077]  1.024 I
1325|  vo77] 10870 1911] " oeel| 1.050]  1.054] - N T -
. - e J— - -4 e o e =
110.643] 83.060) 87.176] 87.383] 82035 84.378] 58.151jiow 02 Tl eegr0l " 61.040] 63.350 58.270 67.736J
85406] 62148 81.927] 86.046] 65142 64.448) - 98.610] 55.780] 55.760 40.020]  39.140
________ R | 107.080] 58.780  56.620 1
88,070] 83.054] 84553 87.165) | 82.035 _64.761] _ 61.300|mean 97.657| 58.527{ 56.563 | T49.585] 83435
i ] std dev. T TATTi0.001) 2838 4148 -
1.265]  1.071] _ 1.090] _ 1.124] __ 1.058] _ 0.835] _ 0.790|C/Co T 1.000]  0.600] 0601 0.508] 0.548}
4B073| 55023 55508] 47.034) 56.062] _ 64.558] 26.726 High 02 84.230] 0260] 0.260] 0260 ©4.650| 57.330
64.808] 51170 49.843| 54.577 26.247 _ #3.330; _ 0.260]  0.280 93620] 44510
| 81.550] 0.260] 0.280
48.073] ©0.388] 53338 40338 55.770] 64.558] 27.487 mean 1 Te3037]  0260] 0260] 0.260] 64,135  50.920
e std dev, 1.354 0.000 0.000 ne B
0780 0079 0865 0784] 0.004] 1.047| 0448 CiCo 1.000] 0.003] 0003|0003 1.134] 0613
o R A I
04.555] 63481 ] I 90577|Unamended R S 1 .
90,066]  88.359 R XL D R DO I R I
92311 85820 T Tl T T Tee3e3mean N R S S S R T
I S - - _|sdgev. - . I S A .
1.970] _ 1.088] 1.133|C/Co
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[U.5. EPA Denitrifi

[Microcosm Expef

All

111

145

154|

_|nitrite (mga) |
Elapsed Time (days

154.0

83.92

64.87

7451

69.41

503| _ 7008

69.215

67.140

50.300

0.702

0.681

0.510

117.220

113.540

96,670

105830

107,020/ STERILE

121,700

108.850

114.200

112.740

123.390

119.460

111.245

106.535)

109.185

115.205

mean

S std dev. | —"o.000[ _ .00
1.012] 0942 0803] 0925 o0676|C/Co | 1.000]  1.000

0317

02

R )

27.660) 33.100] 20.270|  0.260]  0.260|Low O2 032 (% Y A 02 02| 0960 9.640

27.160 _22.040 20760 o260f 02 02| o2 0.2 02| 1460/ @.550

. | 0.2 02 02 ]

27.410] 26020 20270 10525 0.260|mean 0200 0200 0200 | 0200 0200f 1.210] 9.245

sid dev. 0000 0000 0.000| N ]

0281] 0287 0.208] 0108 0.003|C/Co 1.000] _1.000]  1.000] 1.000| 1.000}  6.050 w.zz.j_
J- B

44.510

38.200

37.870

33.260

54.550

48.000

44.470

49.530

42.100

37.870

38.875

0.2

02|

0.2

02

02

0.200

0.200

0.200

0.200

0.598

0.507

0.458

~ Unamended | | |

-

=

1.000

1.000
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[AX4

[U:5_EPA Denitrif] - 1 1 _ I T 1T _ A RS P A ] — ]
Microcosm S (USRI SRR SURUIURTE NUNEEORY NUNURN I o R S S S N
Al R A N R
___ dissolvedoxygen(mgh) | | | | ‘ Y I R R |
Elapsed Time (days) 1 14 39 82 83! 96 111 145 154 160 173
- _ LowO2 1710 | T 053] 0330] 0330 | 0520 0530 0570/ _0410] 11.160] 10.180] = 0.920'
. e b ] 0810 0160] 0330} ! 0850 0410, 0450/ _ 0410] 1.100[ _ 0600/ .
e . 0450, 0450/ 0480f IV D N R .
o mean | 4800 _0587]” 0313] " 0383| T ""T] o0ses| o0470] 0510 0410| 11.180| _ 5640 0760
e Istddev. | | _o1esl o146 0082 | ) SR Y DRSS M B _
e CiCo _ _.i.__1000] 0525/ 0642] | 0880 0768 0855 0687 18.704 9.453 1274
STERILE _ | 4400 “1520[ 2140 "~ | 0560[ 0@80] 0450 0570| 16.210] _22400! 20.480 I
4970] 0780 1.850 " | " 0610, 0240/ 0570 o0.160] 16700 21670 18760} | |
) §210_ _o025| 1970, | o L | I
mean 4800 4860 o650 19887 | o585 0610 0510] 0385 16455| 22035 20120 I
stddev. | 0418 0638 0146 N N ] ] 1 N
C/iCo i 1.000. 0.175 0408 ] o120 0128 0.105 0.075|  3.386 4.534] 4140 I
0005 ~0313] 0440 | 0.115] 0202 0093 0.117 3.335 4609 " a4} 1 1 -
— 1.023]_ 04360 "0381] | "©0126] 0.048] 0.17 0.033] — 3438] 4458 4088 B
o or2 0.051 o405 | o R N
Low02 T 0450/ 0490 0400 " | “ose0| 0200/ 0200 0370] 11.080] 0680 0480 N
0.770] 0620 0450 __o810{ 0370 0570 0.410 0490] 0640 N
T 0.610] 0660|0580 7 ] . - I
mean 4900 0610 0580 0507 " os58s| 0285 0385 0380 11.080] 0580  0.580 1
sid dev. | __o.e0] —0.0es] 0.067 B _ 1 T N R D
CiCo _ - 1.000] _ 0.067 0.831 " o09s8]  0467]  0.631 0839  18.164] 0967  0.918 R R
— SN AU S 1 R - .
High 02 T 1,870 1.030]  1.680] 0820 0740 0.610] 16200 8.100 ] 1.
- T a0 1450 1.480 1" o480 0.610 9650 T
14150 1150 15200 1] o R
[mean 26.500] ~  4.043 1,110 1.563] 0820 0610 0.610] 16.280] 8.875] R B
std dev. - 2123] " 0.068]  0.112 s T i
CiCo 1.000] 0275, 0387 0203 0.5 0.151 4020] 2185 N
e [ SEE DR o I R R D R AR
Unamended 1 "o01z0| 0450 0680 | ""ga3so| ‘0330 _ 1 [0 R T
1 _ 0370] 0410 "0450] | "os20] o033 | I 7T 71 es2 ) i i
. 0330 0740 0.530 I S R
mean _. .)_. 0273} 0533 _0547) P 0455 0330} _ _ | .. | __ _0.560 I .
IS R Jsddev. | | _0.134 0.180[ __ 0.106 I A S IR S AN S . B}
C 1,000 1.951 2.000 1.685 1.207] 0000  0.000] 0000 " 0000 2049
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———— e . - e e — -
— . U SRS S [N S
e BTEXTMB Concentrations in Gasoline-Saturated Water |
e (water used to set up microcosms =day0) [
mean
Tl T ges-satA |gas-sal B [gas-sat O [10x dil. gas-sat|gas-sat [sd.
o Ben 20,640] 28.646] 26096 3309|28.161 [1.013
R L 44.278|  44.835]  41.748 5120[43620 [1.645
) Eben 5013 6114] 5602 0692|5876 (0258
L mepxy 12408]  12.845] 11.761 1452[12.337  |0.545
_loxv 5511 5657 5220 0.641(5466 0218
o ThhasTee 0521] 0554|0506 0085[0.527 |0.025
124-TMB 1.674] 1882 1777 0.223[1.878  [0.103
- 123.TMB 0524 0551 0508 0062[0.528 0022
. INeph 06804] 0888 0872 0.148]0.868 {0016
o "|BTEXTMB Concentrations n water in contact with “washed" aquifer material
1000 2000 3.000 4000 5000
_|Ben 0089] 0080] 0084 0087 0.088
) 0.258]  0.230] o0.142 0.188] 0118
__|eben 1537 1302 0587 1451 oer2
mep-Xyl 4416] 3807 2123 3573] 2161
o-Xyl 1.630] 1560 0841 1481 0.85%
135-TMB 1968 1.093] 0.838 1,068  0.842
124-TMB | 3043] 3637] 2714 3578 272
B 123-TMB 1.104]  1.002] 0687 0.987| 0697
Naph 1647 1.521 1.230 1.528) 1108
P — -
——— — S
T U I )
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[U.S. EPA Denitrification Study | I | L N
Microcosm Experiment 3 —~ Aqueous Control Dah (no aq_lfer ‘material in mlcrocosm_)j__ o 1 N T
All concentrations mg/L o I R ) I A T S
benzene D R D ~{toluene 1 L
Elapsed Time (days) 0 25 69 97 140 159 0 251 69 97
High 02 control 10032 9611 10006 9939] 9716] 9455 | 10.036| 9.214| 9.459|  9.209
. 10011] 9692 9997 10616 10014 8791 | 9903 9337 9627 9829
T10042] 9649 | o ] B L X - X1 I
mean 10028 9651 10002( 10278  9.865|  9.123|mean_ 9983[ 9201 9543] 9519
std dev. ~0.016|  0.041 L o |std dev. 0.071]  0.143 |
CiCo 1 1.000] 0962 0997 1.025 0884|  0.910{C/Co 1.0000 0922|095  0.953
Low 02 control 10411 9900 10318 10870 | "9433| " 10281 9387|9861 10.175
10723| 105271 10012[ 10772 = 9892 10.569]  10.041 9404 10022
710.937[  9.993 ol L 10856  9.612 B
mean 10690 10.140| 10.165| 10821} _9.663}mean 10.569] 9680 9.633| 10.099
std dev. 0265 0.338 N ___|std dev. 0.288]  0.332 o
CiCo 1.000[ 0949] 0951 1.012] 1" " 0.904|C/Co 1.000] 0.916] 0911]  0.956
_ ] S I 1 .
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(34

U.S.EPA Denil_ I — | - -
Microcosm Ex R - 1 0 i o i
All concentra . o L 4
1. _____|ethylbenzene I .. |m*p-xylene
140 159 0 25 69 97 140 159 0 25 69 97
9.089( 8946 9819 8691 8769( 8517\ 8451 8364l [ 19562] 17.123] 16997 16.309
,__ 9.183 8532 |- Teased Tas72| 9091 = es933  8396]  7.658 | 18859] 17.496]  17.676] 17.037
1 T 9753 8528 ) 1 T 7T 19428) 1es19] ]
9.136|  8.739|mean 9680 8697 8930 8725 8424] BA11|mean [ 19.282{ 17.146| 17.337| 16.673
std dev. 0.186;  0.172 I R | _____Istddev. | 0373 0339 = |
0915 0.875|CICo 7.000] 0898 0922 0901 0.870] ~ 0.838|C/Co 1000 0889 0899 0865
R i} e . B I NN N I
8.993 9910] 8683  9118] 9438 | 85211 | 19678/ 17.068| 17.608| 18.098
9.206 10.268] 9449 8.790] 9235 _ 8442 | 20395 18.567| 17.044] 17.700|
10520  9077{ | D 20887 17872 |7
9.100|mean 10233] _ 9070{ 8.954| 9337 ) B.482|mean | 20320 "17.836| 17.326| 17.899
std dev. 0.307 0383 I I std dev. 0608) 0750, o
0.861|C/Co 1000 0886 0875 0912 0.829|C/Co 1000, 0878 0853 0881
N - | R U Y i - —
~ SRS S W S I .
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9¢T

U.S. EPA Dend - ——
MicrocosmEx S S . ~
All concentra ] L |
- o-xylene 1 ol ! ~|135-tmb B Sl )
140 159 0 25 69 97 140 159 0 25 69 97
e 16.093[ 15779 10.505|  9.278|  9568|  9.447| ~ 9.472| ' 9.39%6| _ B722|  7683] " 7.455| 7383
_______ - 15.854|  14.909 10.187| 9457 9917 9933| 9517 8.967 8.116| 7724 7.850|  7.406
N | _10440] 9.097 1 - o 8.756)  7.425 N o
15.974| _15.344|mean 10377( ~ 9.277) ~ 9743| 9.690| 9495 = 9.182Imean |  8531) 7611 _ 7653 = 7.395
std dev. 0.168| 0.180] | |s\ddev. | ©0360| 0.162] @ |
0.828]  0.796|C/Co 1.000 0894 0.939] 0934 0915 0.885/C/Co 1000, 0892] 0897 0.867
o - L . TS IR IS -
15.864 __10514]  9222|  9944| 10344| | 9659 . .8748]  7.266| 7585/  8.147
15.819 10.859|  9.981 9508 10119] | 9551 9465 B272] 7.846| 7.853
| 11.127]  9.605 | SN S 9338 7981
15,842|mean 10.833]  9.603 9726] 10232 | 9605|mean | 9.184 7.840  7.716]  8.000
|std dev. 0307| 0380 | |Istddev. | 0383 0518 o
] 0.780|C/Co 1.000] 0886 0.898] 0944 0.887|C/Co 1000 0854| 0.840| 0871
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Microcosm Ex
All concentrat]

140 159 ol 25 e8] 97| 140 159 - 97

7300| 7.268] | ~ o787 ~ 8352 8041  7.950| 7.878| 7743} | 10.380| 8912] " 8703]  8.863
7.146| 6604 .| 8967 8433 8508 7998 7679| 71921 | 9640 9026 9238  8.953
9.681| 8.092| 1 101175] 8640

7.228 6936|mean | 9445| 8292|8275 7.974| 7.779]  7.468lmean |
stddev. | 0427 0.178

0847 0813|C/ICo | 1000 0878 0.876] 0844| 0.824]

LET

- - —— —_ r«—— —— — — —— = - - —— —_———
) A RS EERE AN I D - e )
7962| | 9451 7887l 8177|8691 | 8286l | 9887|  8.368| 8.924] 9494
7.438 | .10129)  8873] 8359  8402] |88 10509]  9307| 8960,  9.206
..\ 1072] 8582 | (¢ _ | | 10518 90213 |
7700|mean | 9.884] 8447 8268  8.547| " 8.072|mean 10.305| 8893 8942 9350

siddev. | 0376] 0507 R std dev. 0362 0481 .
0838|C/Co | 1.000[ 0.855] 0.837|  0.865| | 0817|CiCo_ 1.000] 0864 0868 0907
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8tz

9§.-_E_'_'é2%n}~__.. . _ . ] |
Microcosm I N } :
All concentratj 1 i i |
|
naphthalene | | - 1 total BTEXTB | .
140 159 0 25 69 97 140 150 0 ‘25] 7 69 97
8.876 8.763 {11060 0038 8228 ~ 8974] 9005 86431 | 100282| 87.902( 87.226| 86.591
8.773 8.325 10282 9171 8916 8974 8.839  8.969 ...l __96146] 89.208| 90.820| 89679
_ __10523) 8687 bl b | 99601 e5988 [
8.825 8.544|mean 10622| 8965 8.572] B.974] 8922] 8806mean | 98676 87699, 89.023| 86.135
std dev, 0.398 0250 L ~ |stddev. | 2218 1.620
0877 0.849|C/Co ~ 1000] 0844 0807 0845 0840  0.829|CICo 1.000 0.889 0902| 0893
~ ) il 1 rep1i/mean 1.016]  0.891 0884| 0878
B ) L o B | |rep2imean 0974 0.904 0.920 0.909
B N repd/mean 1009) o871, |
B 9415 9.527 8.236] 8443l 9117 (X731 98.407| 86.017| 89078 94374
8.926 9.984 8808] 8159 8899 | 8824 ~102.901| 93825 88.082| 92.208
10.200 &61_1_}_‘ - |1 104455 90.354 b
| _9.471|mean 9.904 8552 8301 9008] 8.873|mean | 101.921| 90.065 89.030| 93.291
<<<<< B |std dev. 0.344 0.291 o R std dev. 3.141 3.912 o
0.890{C/Co 1.000 0.863 0838 0910 0.896/C/Co 1.000] 0884] 0874] 0915
o B 1 rep1/mean| 0.966 0.844 0.863]  0.926
" I rep2mean| 1010  0.921 0.864 0.905
i rep3d/mean]  1.025 0.887

Page 5 of 6




6¢C

U.S. EPA Denj S -
Microcosm Ex . ] ]
All concentrat| B
- Disolved Oxygen U
140 159 25 69 97 140
N 85.869] 84,357 _ ~ 24.260| _ 17.940| " 13670 11360 _10.590|
i 85.401|  80.147 275000 15880 13.800 12.180|
- 27.750] 16290| | »
_ 85.645| 82252 mean /26.503] 16703/ 13735 _11.770| 10.590
stddev. | 1947 1.090 e ~ o
- 0.868]  0.834 CiCo | 1000 0630 0518 0444  0.400
. 0870 0.855 rept/mean] 0915 0677 0516 0429  0.400
B 0865 0812 [rep2/mean) 1.038] 0599] 0521  0.460 -
. repd¥mean; _ 1.047; 0615 | I
87.054 5980| 2550 0910 0980
T 85.955 | 5650 2550 1120/ 0810|
o L 3.200] 2430 L
. 86.505 mean | 4943} 2510) 1015 0895
e sid dev. _ 1.519 0.069 I R
0.849 ClCo | 1000] 0508 0205 0181
- 0.854 repi/mean| 1210 0516 0.184] 0198
N 0.843 rep2/mean;  1.143 0.516 0.227 0.164
rep3/mean 0.647 0.492
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U.S. EPA Denitrification Study . b ; | I
Dehydrogenase Activity Assay _ _ . R S I -
Asrobic Conditions B I I 1
I - 0.000 ) R SR
BK-DayOon9987 |~ T 0.040 o R R
4D-DayOon®1087 | 1 - ) - R I
30 - Day 0 on 9-10-97 1 N R D AR DR R A
Treatment _ TR ) ster ~Ister _ lunam _lunam " |pos _ |pos  |gs.  |gs. _ |110gs. |110gs
_ . _ _ unam  {unam — SRS I i
BK, DAY 0 | S R R N % DR R B
Pan#¥ 1000{  2000{  3000i  4000i  S000| 60001 7000 8000/ _9.000( 10.000| 11.000| _12.000
Dry Wt (g) 0384| 0397\ 0232 0319 _ 0.157] " 0260[ _ 0313| 0256 ~ 0.366| 0200  0.328] ~0.464
Spec 480 nm 0.000]  -0001] 0002] 0.002 0005 0003|0003 0004] 0001 0003 0002] 0.002
{ug INT formazan/g 0000 0312 1068] 0778 3955/ 1432 "1.189] 1938  0.169] 1245 0754 0534
ug INT formazan/g (bl corr. T 1224 0834 4y 1.588|  1.345] 2005 0325] 1401 0910 0690
45, 0AY 0 R DN ST S SO AR R SR I R R
{IE?M.M. 1000] _ 2000|3000 ~ 4000|5000 6000 _ 7.000] 8000 9000 10000, 11.000] _12.000|
Dry WA (g) 0.367]  0.482| 0502|0494 0.616 0453] 0383  0552] 0532 0442] 0342 0532
Spec 460 nm 0.037 0038 0046 0.051 0049] 0.04a] 0047 0048] _0050] 0051] 0047]  0.027
ug INT formazanig 12.492 9776 ~11.362] 12.781 9.845|  120032] 16.061| 10.772]  11.647] 14.287] 17.009]  6.286
ug INT formazan/y (bl corr. — 0228 1647|1285 0.898] 4927  0362]  0513] 3153] 5875 -4.848
4D. DAY 0 I} U DO A - o R e
Pan# 1.000]  2.000] 3000  4.000 5.000 6000 7.000] 8000 9000 10.000] 11.000] 12000
Dry WA (9)_ 0173]  0.291] 0283 0433 0343 0.240| 0391  0386] 0441|0278 053%| 0353
Spec 480 nm 0000 _ 0000 ~ 0002] 0003 0.014 0009|0009 _ 0017 ~0026] 0024 0027] _ 0.015]
ug INT formazanig 0.000 0.000] 0877] 0857 5.062 4649] 2851 5453  7.303] 10698 6.245 5271
lug INT formazanig (bl com. 0877|0857 5.062 4649 2851|5453 __7.303] 10698| 6245 5271
30, DAYO e S - -
Pan# 17.000( _ 18.000] 19.000] ~20.000] 21.000|  22000| 23.000] 24.000| 25000] 26.000| 27.000] 26.000
ng_m ) 0.350|  0531] 0208] 0501 0593|_ 0337] 0514] 0176] 0452] 0260 0621] 0491
Spec 480 nm 0.048 0.052] 0007 0012 0.072 0061] _0062] 0040] 0074] 0.039] 0092] 0065
ug INT § 17.013] 12128]  4.179] 2965 15030( 22429 14951 28.169]  20.204[ 18.561] 18346  16.392
ug INT formazan/g (bl con. T 1 -w0.392] -11.606 0.460] 7858 ©380] 13899 5723 a4010] 3775  1.821|
BK, DAY7 (RN PR SRR A NN N . o
Pan# 1.000] 2000 " 3.000{ _4.000 000 6.000] 7,000  6.000| " 9,000/ 10.000{ _11.000] 12.000
lommm 0.324 0396 0327 0.302 0.364 0.248] 0457 0427] 0301] 0347] 0321 0380
)Spec 480 nm 0.017 0.016] 0018 0008 00201 003 0063 0030, 0075 0118] 0019] 0046
Ig INT formazanig 6.494 5000 6.825|  3.284 6.798) 17.931] 17.084] 8.703] 30907| 42076| 7.325] 15015
ug INT formazan/g (b conr. N 1.078]  -2.463 1.052] ~ 12184l 11.337|  2956| 25.160( 36.329| 1579 _ 9.268
. IS SRR S SUR— ] _ e
SR S SO AR A A ek SO S
S R S ) SR DU S Y A S

Page 10f6



824

U.S. EPA Denitrification § —

Dehydrogenase Activity A o

Aerobic Conditions o -

BK - Day 0 on 9-9-97 - N o

4D - Day 0 on 9-10-97 -

3D- Day 0 on 9-10-97 )

Treatment __|as*glu_|gs.+giu 11710 g.s.+glu {1/10 g.5.+glu ster ster

R B - amen  lamen

BK, DAY 0 _ M Y S DR ]

Pan # 13.000|  14.000{ 15000 _ 16.000]  23.000] 24.000|

Dry Wi (g) 0.276 0.408 0205, 0403} 0717} 0717} .

Spec 480 nm 0.003 0.005 0002  0000] 00S1f 0048

ug INT formazanig 1.345 1.517) 1210 ~ o000

ug INT formazan/g (blcor)  1.501 1673 1366 0156 o

45 DAY 0 I I D R

[Pan# 13000] 14000 15000 __ 16.000} 17.000| 18.000| _

[oyw (@) 0.465 0.517 0519] 0574]  0645| 0.7a5|

Spec 480 nm 0.050 0.052 0.049 0.052]  0045| ©0047]

ug INT formazanig 13.328]  12454] 11695 11.216 e

ug INT formazan/g (bl cor. 2.194 1320 ~ 0.561 _oo82f | .

4D, DAY 0 | I R T e

[Pan# 13.000] _ 14.000] ~15.000 16.000] _19.000| 20.000

Dry W {g) 0.416 0.364 0325 0.166] 0739 0740

Spec 480 nm 0.024 0.024] 0027 0012] 0083 0053

|ug INT formazanig 7.145 8170 " 10307| ___s8sed] | T

ug INT formazan/g (bl corr. 7.145 8170 10307 8.949| B s

3D, DAY D T ] I

Pan # 29.000] _ 30.000 31.000] 32000 21.000] _22.000

Dry W (g) 0.233 0326 0169 0443] 0483 0623

Spec 480 nm 0.038 0.047 "'0.035 0074|0047 0051

ug INT formazan/g 20203 17.837| _  25700] 20706 0097 0082

ug INT formazan/g (blcorr] 5632 3267  ma29] 6136 R

BK, DAY7 . I IS S A

Pan# 13.000]  14.000 15.000 16.000 I R

Dry W. (g) 0313 0.399 0.325] _ 0302] I

Spec 480 nm 0.137 0.056 0.080 0.094 N

|ug INT formazanig 54168  17.399 30473 38518 R

|ug INT formazanig (i comr.|  48.421] 11,652 24726 32772 I

U (N - _ o

PR - 1 e —— RN W

23-0ct.97 )
Conc.___|OD, [
ug formaz4 480 nm —— .- -
L0l om0
_o.300 ol L
501 o2of ]
..ol os2 | ] -
20 o011}y
300( 127
500l 1sel L
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e

[Treatment bl bl ster  Ister  junam unam pos _ _ pos  lgs. _|gs.  [110gs. [1/10gs.
. | unam  junam . N
|4s,DAv6 _ - ! B i b 1
|Pan# B 1000  2000f 3000 4.000 5.000 6000, 7.000] 8000] 9000] 10.000{ 11000 12000
|ory W {(g) . 0495 0.457| 0489 0549 0.421 0526] 0514) 0575 0575 065 0626 0737
I%Lﬂgor_n_‘-____. . _0040] 0043, 0047|0046 0.105 0122] = 0126] 0112 0157 0153 0.151 0.141
ug INT formazan/g 10.010; 11666 11.916] 10374 30902] 28.758) 30.372| 24.133] 33829| 28862 29880 23.693
ug INT formazan/g (bf cor. D 1.078| _ -0.464] 20064| 17.921] 19.534| 13295 22.991| 18.045] 19042 12855
4D, DAY 6 _ . N ‘ R I Y R
Pan¥ 7] _1ro00| 18.000{ 19.000| 20.000] 21000 22000 23.000] 24000 25000 26.000] 27.000] 28.000
DryWt(g) | o33 0414 0306 0304 0.314 0297| 0335 0423| 0317] 0413} 0393 0337
Spec4BOnm | | —_— 0013 0015 0020] 0015 0078 0.084 0135[ 0122} 0217] 0302} 0.164 0.131
ug INT formazan/g i _ 4766| 4485 808B|  6.110| 30.771| 35035 49.860] 35693 84.717| 90603| 51759 48.110
ug INT fomazan/g (bicom.) R T ©3463| 1.485]  26.146| 30.410| 45234|  31.068| 80.091| 85977] 47.133] 43.484
30,DAVE - | S S I S S
Pan# TT7ITT33000| 34.000|  35.000] 36.000] 37.000{ 38.000] 39.000] 40.000] 41.000] 42000/ 43.000 44.000
Dry W (g) ] 039|025 0308 0489 0438 0451 0.239 0620 0583] 0325] 0324 0439
Spec 480 nm T 0025 0018 0034 0061 0079] 0.104] 0133 0.186] 0.192] 0.184| 0089  0.107
ug INT formazanig ~ 8.399 8.723] 13674| 15443 22343] 28584| 68.847| 37,174] 40795| 70.132| 26.356| 30,192
ug INT formazan/g (bl corr. SRR AN AU S X} & 6.882)  13.781] 20.023| 60.286] 28613] 32234| 61.570|  17.795| 21631
[BK. DAY 14 - - N T 0 R I
{Pan# N 1.0000 2,000 3000,  4.000 5000 ~ 6.000 7.000 8.000 9.000{ 10.000] 11.000  12.000
Dry Wt (g) i 0286 0343 0505 0449 0365 0541 0460 0.457 0339  0524] 0335 0510
Spec 480 nm — 0.014 0012] " 0021] 0025 0058] 0039 0.035 0.102 00%4] 0128]  0053| 0032
INTformazanyg | ~ 6.057 4335 5150]  6903] 19684 8933 9428 27.666] 34.379| 30288 20707 7777
lgg INT formazan/p (bl corr. - | " -o048] 1707 14488 3737 4233| 22470] 209.183| 25092 15511 2581
4S, DAY 13 _ ] - T ,,« S
Pan# 1 1.000 2.000 3000 4000 5000 6000 7.000 6.000 9.000[ 10.000] 11.000/ 12,000
[oyw (g) o 0.663 0.525 0.571 0505~ 0618 0659 0.615 0.518 0635 0526 0682 0843
Spec 480 nm T 0.045 0.045 0.052 0048] 0126] ~ 0120 0.126 0.094 0.142] 0123 0146  0.141
ug INT formazanig 8403 10616 11277 11767| 25.244] 22560 25.400( 22470, 27.701] 28950] 26538] 20.729
|ug INT formazanig (bl corr. N _ 1.768 2258] 15734] 13051] 15800 12.961| 18192] 19441 17.029| 11220
4D, DAY 13 o 1 R o ] 1 )
|Pan# 17.000]  18.000] 19.000] 20000 21.000] 22000 23000 24.000] 25000 26.000] 27.000| 28.000}
Dry Wt (g) - 0.446] 0541 0453 0444 0467] 0457 0.531 0.482 0.776] 0490] 0.486| 0444
Spec 480 nm o 0.021 0.012 0000 ~ 0031 0059 0087 0174 0.232 0.446| 0287] 0.132| 0.108
Igg INT o 5.835 2746] 0000| 8.659] 15650 26316| 40561| 59.587| 71159| 72495 33665 30152
ug INT formazanig (bl corr. o - 4,290 4,368 11.360] 22025] 36270 55206 66.868) 68.205 20.375| 25861
3D, DAY 13 O I R T _ R N
|Pan#® o 33000] 34000{ 35000] 36000 37.000( _ 38.000] 39.000| 40.000] 41.000{ 42.000{ 43.000] 44.000
DyWt(g) o 0432 0388/ _ 0306/ 0340 0317] 0427 0353| ~ 0393]  0408] 0507| 03%0] 0342
Spec 480 nm B 0.055 0.056|  0.038 0.036| 0074 0128 0.128 0.109 0.187] 0205 0085 0.123
ugiINTfomazanlg | 15.756|  17.897| ~15398] 13.131) 28963 ' 37.124] 44.892] 34383 56748 S0.067] 30.174| 44525
ggtmnnmvmco@l R R -1429] 3695 ~ 12136] 20298) 26.065( 17.556] 39921| 33240 13.348] 27698
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1274

Treatment _las.sglu [gs+glu [1/10 g.s.+glu |1/10 g.s.+glu
45, DAY 6 ) SN A R
|Panw ) | 33000 14000 15000  16.000
| Dry W. (9) 0591]  0640] 0589 0671
| Spec 480 nm _ 0.104 0.154 0125 0119
ug INT formazan/g 21.795|  29.826 126302 21.985
ug INT formazan/g (bl com.|  10.957|  18.988 15465 11147
40, DAY 6 N R e
Pan# | __29000]  30000{ _ 31000, 32000
Dry Wt. (g) 7 0.354 0522 0398 0349
Spec 480 nm B 0303 0347  "0184] 0162
ug INT formazanig 105.908]  82.408]  57.268]  57.467
ug INT formazan/g (bi cor| 101.282]  77.783]  52643] 52842
3D,DAY6 B o
Pan¥ ~ 1745000}  46.000 47.000| _ 48.000
DryWt.(g) 0483] 0511] 0426/ 0415
Spec 480nm 0.299 0.204 0218]  T0.477|
|ug INT formazan/g 74.694| 49472 63376]  52.846|
ug INY formazan/g (bl comr|  66.132]  40.910 54814 44284
BK, DAY 14 B
Pan¥ 13.000]  14.000 15000 16.000
|Ioyw@ 0.396 0.375 0.527 0541
Spec480nm 0.102 0154 0.091 0.062
ug INT formazan/g 31907  50.939 21374 14204
ug INT formazanig (bicorr.]  26.711| 45.742 16.178 9.008
4S, DAY 13 0
Pan¥ 13.000] 14,000 15.000] 16.000
Wiy 0.761 0.633 0766 0727
Spec480nm | 047 0.154 0138 0125
ug INT formazan/g 27.108]  30.161 22305 21313
ug INT formazanig (bl corr! 17.598]  20.651 12.796 11.804
4D, DAY 13 Lo
Pan# 29.000]  30.000 31.000 ! 32,000
o 0.482 0.498] 0568 0646
ISpec 480 nm 0.301 0.220] 0204] 0222
ug INT formazan/g 77.325] 54756 44.482 42576
ug INT formazan/g (bl con.| _73.034]  50.466 40.192 38.286
3D, DAY 13 L L
lPan# 45000] 46,000 47.000] " 4B.000]
Wi(g) 0.336 0.255 0405 = 0492
Spec 480 nm 0.265 0.113 0250  0.169
ug INT formazan/g 97.611 54.850 76390 42567
ug INT formazan/g (bicor]  80.784] 38,023 59563 25.741

ster
amen

ster
amen
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Treatment _. M ster ster unam unam _ [pos  |pos gs gs. __ |110gs. [1/10gs.
o : unam  lunam ] ‘ U S

BK, DAY 28 S A S R A O R i

Pan # 1000 2000 3000 _4000] 5000 6000 7000 8000 9.000|  10.000] 13.000] 11.000

DryWt (g) 0468 0381 0497] " 0489] 0536  0.755] 0579] 0691] 0714 0586 0443] 0614

Spec 480 nm 0016 0002 0016/ 0018] 0016 _0.069| 0042] 0093] 0175|0158 = 0128/ " 0038

ug INT formazan/g 4224 " 0650] 3989|4556 3700 11327 8993] 16667 30357 233634 35.808) 7670

ﬂug INT formazanig (bicor.) o 1552 2119 1264 8.89%| 6557 14230 27920  31.197| 33371| 5233

48, DAY 27 ] I I . N

Pan#_ 1.000i 2000 3000| 4000/ 5000\ = 6000/ ~7.000| 8000| ~ 9.000| 10000| 11.000 "~12000

0513 0570 0481] 0.761] 0827 0582 0670, 0558] 0634 0661 0635 0.770

0041 0043 0045/ _0045|" 0.146| 07105 ~0.115] 0106 0135 0123} = 0120 " 0.138

0908)  9343] 11589  7.325]  21.877| 22356| 21.271] 23527] 263098 23054 23413 22201

|- 1963]  -2.301 12.251L 12.730]  11.646] 13.902] ,,_1_6:7_7%7 13.429| 13.787{ 12575

17.000|  18.000{ 19.000( _ 20.000( _ 21.000! ~ 22000| 23000| 24.000| ~25.000| 26.000| 27.000| 28.000

0510 0567 0799 0587 0629 0611 05091 0739 0661 0610 0746] 0567

0020 0024 0072 0024 0082 0102 0.138 0511 0347] 0346 0.177]  0.160

4856 5246| 11.163] 5066/  16.141| 20683 48.149] 85560 65019] 70297 29399 34.943

- 6112] 0015]  11.090{ 15632] 43.008] 20.509] 59.968] ©65.246] 24.34B| 20.892

33.000] '34.000] 35000 36000 37.000| 38000, 39.000| 40.000| 41.000| 42.000] 43.000{ 44.000

0458 0463 ~0592f _0421] 0562 0443]  0.518) 0531] 0511] 0681 0560] 0588

0046] 0040] 0068 0079 0144 0124 0141 0166 0194] 0192 0154] 0.128

12401 10.693 14 224 23.267 31.762 34.650 733,708 38 747| 47.074] 34.935 34.047 26.957

2.662 11.705 20.201 '23.088 22144] 27.185]  35513] 23.373 22.485 15.395
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[Treatment

.8.+glu

BK, DAY 28

Pan #

12.000

.82l

_.. 14000

DryWi.(g)

Spec 480 nm

0222

ug INT formazang

43.232

ug INT formazan/g (b} con.

40.795

4S, DAY 27

Pan #

13.000

DyW.(g)

0.601

Spec 480 nm

0.166

ug INT formazan/g

ug INT formazan/g (bl corr.

24.505

1/10 g.3.+glu |1/10 g.s.+glu

.. 16000
274

0075 - 0091
__13e%| 15215

12778

4D, DAY 27

Pan#

29.000 3

Dry Wi (g)

0.822

Spec 480 nm 0.399 0241 — 0340] "o0212{ |
ug INT formazanig 60.165]  50.377| 55228 39.868 - i
|ug INT formazanig (b cor] 55.114| __45.326 50.177 34817 )
3D, DAY 27 I R RO S S
|Pan# 45.000] 46,000 47000 a8000f |
Dry WE (g) 0691 05% 0.562 0.650 i

Spec 480 nm

0.385

Jug INT formazanfg

69.028

_____oe2y
132129}

{ug INT formazan/g (bl corr.

57.466

" 77120.567]

00t s RS S
B I N SN I
e
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U.S. EPA Denitrification Study |

l

Results of microbial enumerations and activity assays

I

compiled 11-14-97 |

Denitrifiers ;
location logmpn/g  mpn/ig . !
| }
pr ! 3.6/ | 4.30E+03
ccg ! 5.0 | 9.30E+04
cc i 44| | 2.30E+04
ncg ! 5.7, | 4.60E+05; i
nc ! >6.4! >! 2.40E+06!
w
, |
: }.
R2A Counts ! »
‘ I [
location  CFU/gdwt s.d. ‘location ‘log CFU/gdwt 'log s.d.
pr 6.10E+05.  1.10E+05;pr ' 5.8, 5.0
ccg 5.10E+04 8.40E+03 :ccg ‘ 4.7 3.9
cc . _3.50E+05 ___1.90E+04cc f 5.5 4.3
ncg 3.50E+05:  1.00E+05.ncg i 5.5 5.0
nc 1.30E+07_ 9.60E+05,nc % 7.1 6.0
T i ]
Benzene-Toluene Dggll'ad'ers |
k L
location  log mpn/g ‘mpn/g
| |
pr ? 1.6! ' 4.30E+01,
ccg 3 2.2] | 1.50E+02
cc » 2.7/ ' 4.60E+02
ncg | 24| | 2.40E+02
nc 3.9, | 7.50E+03

INT Formazan Production - 27 days |

INT formazah

location

ug/gdwt
pr 29.6
cc 294
ncg 15.1
nc 62.6!

Page 1 of 1
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U.S. EPA DENITRIFICATION STUDY .

247

INJECTION RATE (ML/MIN)

Date Elapsed Measured Injection Rates ‘Mean Injection Rates
Time : . ‘ ‘.
{days) Control Cell _ Nitrate Cell | 1 Control Cell_'Nitrate Cell
| ‘(mi/min) .(ml/min) j ?

; i P | | means for day 1 through 13
21-May-96/ 35206! 71 154 | 263! . 154] 263
24-May-96! 35209 10 231 234 ! 231] 234
24-May-96/ 35209 10 | 250 250 250 250
28-May-96/ 35213 14 300 300

1-Jun-96; 35217 18 250 281 mean; 2117 249.0
1-Jun-86! 35217 18 300 300 variance: 2584.3 2110
14-Jun-96! 35230 31 302 321 n= 3
26-Jun-96! 35242 43 284 292
26-Jun-96; 35242 43 300 300 mea:s for day 14 though 66
29-Jun-96| 35245 46 272 272 300| 300
2-Jul-961 35248 49 ' 268 272 250, 281
9-Jul-86:  35255i 56 , 265 281! 300§ 300
9-Jul-96:  35255! 56| ‘ 287 295 302, 321
20-Jul-96 35266 67! 200! 200; 284, 292
_22-Jul-96 35268 69 214 218 300 300
5-Aug-96 35282 83. 220; 196. 272 272
5-Aug-96, 35282 83i 250! 230: 268! 272
14-Aug-961 35291: 92| i 207 207 265 281
21-Aug-96; 35298 99 218 218 287 295
4-Sep-96|  35312; 113 207 203 !
4-Sep-96!  35312! 113 226 210 mean: 2828, 2914
13-Oct-96. 35351! 152 1 198 210| variance: | 333.7i 231.2
l o : : ‘n= ’ 10
2456: 2524 ! ': ,
41.2! 40.6; , ;means for day 67 though 152
; 200! 200
I 214 218
. I 220 196
! ? 250 230
b 207 207
. . ; ; i | ! 218 218
‘ P ! s ! 207 203
P ! ‘ ‘ 226 210
F 198, 210
_mean: , 215.6 210.2
: : : variance: ! 252.5 110.2
! | : i n= 9
overall 236.7 250.2
mean
peoled
variance 536.4 184.1
pooied 232 13.6
std. dev.
95% C.I. 11.07 6.48
Page 1 of 1




U.S. EPA Denitrification Study

Dissolved Oxygen Data

Nitrate Cell Injection and Extraction COncontrauona

24 hour mean injection concentrations |

H t
i {
: ' i '

‘Elapsed ‘Influent Effluent

|
Date i Pumping Time|Concentration :Concentration
| (days) (mg/L) (mglL)
! ! j
15-May-96° 35200 1 10 0.57
16-May-96 35201 2 9.4
17-May-96 | 35202 3 8.3 Q.55
19-May-96 35204 5 6.9
21-May-96 35206 7 7.6
22-May-96. 35207 8 0.48
| 25-May-96/ 35210 11 1.68i
28-May-96 35213: 14, 0.92
29-May~96 35214 15, 3.10:
29-May-96 35214 15. 3.30
| 30-May-g6 35215 16 3.40/
2-Jun-86 35218, 19; 3.88/
3-Jun-96: 35219 20i 2.22!
4-Jun-96: 352201 21 1.3!
5-Jun-96! 35221 22, 1.1
7-Jun-96, 35223 24 1.5]
8-Jun-96: 35224 25 2.2
11-Jun-86 35227 28 1.5]
12-Jun-96' 35228 29; 2.9
14-Jun-96. 35230 AN 2.8
15-Jun-96' 35231 32 2.3
17-Jun-96, 35233: 34 1i
19-Jun-96. 35235, 36 2.17
22-Jun-96i 35238! 39 1.85
24-Jun-96! 35240 41 0.8
25-Jun-96; 35241 42 2.1
26-Jun-96i 35242] 43 2.35
28-Jun-96. 35244 45, 1.5
29-Jun-96° 35245 46! 24
1-Jul-86: 35247, 48. 2.2
2-Jul-96 35248 49 2.1,
5-Jul-96. 35251, 52 2.8 0.38
8-Jul-96 35254 55 2.7
9-Jul-96 35255 56 1.7
12-Jul-86 35258 59 3.1
14-Jul-96 35260 61 2.1
16-Jul-896 35262 63 1.2
18-Jul-96 35264 65 1.1
22-Jul-96 35268 69 1
23-Jul-96| 35269 70 1.95 0.2
24-Jul-961 35270 71 1.3
29-Jul-96' 35275 76 38
31-Jul-96 35277 78 29
1-Aug-96 35278 79 2.5
4-Aug-96 35281 82 4.1
5-Aug-96 35282 83 1.7
10-Aug-96 35287 88 29 0.3
14-Aug-96! 35291 92 2.5
Page 10f2
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U.S. EPA Denitrification Study i

Dissolved Oxygen Data | |

Nitrate Cell Injection and Extraction Concentrations

24 hour mean injection concentrations |

| 16-Aug-96,

! |
35293/ 94

22! 0.26
+ - 19-Aug-96 35296 97! 1.1
| 21-Aug-96 35298, 99 0.9 0.15
22-Aug-86! 35299 100 0.8 0.215
26-Aug-96! 35303 104 21
30-Aug-96 35307 108 1.1]
2-Sep-96 35310 111, 2.2]
4-Sep-96 35312 113 1.7/ 0.35
9-Sep-96 35317 118 1.05]
11-Sep-96! 35319! 120 1.81
13-Sep-96! 35321 122 1.9
16-Sep-96! 35324 125 2.1
18-Sep-96! 35326 127 1.45
20-Sep-96' 35328 129 1.8
23-Sep-96: 35331; 132 2.3
25-Sep-96| 35333 134 14 0.16
27-Sep-96- 35335/ 136 1.2
30-Sep-96 35338 139 0.4
— 2-Oct-96 35340 141 1.64; 0.28
__4-Oct-86° 35342 143! 2.6
[ 7-Oct-96 35345 146! 2.1]
9-Oct-96: 35347 148 1.4.
11-Oct-96 35349! 150: 0.3
13-Oct-86! 35351: 162 2.2,
16-Oct-96; 35354 155 2.06! 0.25
18-Oct-96! 353561 157 2
23-Oct-96 35361 162 2.1
25-Oct-96 35363! 164 1.9
28-Oct-96 35366| 167 0.74
28-Oct-96! 35366! 167 0.2
1-Nov-96i 35370! 171 0.16
4-Nov-96: 35373 174 0.8 0.19
2-May-97' 35552, 175 ' 0.13
9-May-97! 355591 182 24 0.16
9-May-97! 35559 182 5.3
14-May-97! 35564 187 5.6
21-May-97 35571 194 55 0.38
26-May-97 35576 199 4.4 0.01
t ! =
.mean through November 4 2.28] 0.30
.s.d. ‘ 1.83 0.14
] 1
'mean May 9 through May 26 4.64
is.d. i 1.34
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|U.S.EPA~ DenitrificationStudy | | [ ] T T R ﬁ__»_,
Vertical Profile Dats, Post gasoline releass u N R N R
|Nitrate Cell B B o 1 B o
Aromatic hydrocarbon detection limits_given in text R B I
B U I AR D, R b S S S —
date sample _llocation _|depth [benzene |toluene  |ethyibenzene|p,m-xylene|o-xylene  |1,3,5-TMB |1,2,4-TMB [1,2,3-TMB [naph " |total
_ cm) [(mp) [(mp)  [(mpl)  |(mph)  |(mgA)  [{mgl) [(mgh)  |(mh)  [(mgh)  (mgn)
LOCATION: PZ4A o 1 I R A P e ) ]
22-Nov-985|E41 PZ4A-2 80 | 32542| as5813 5682] 12528  6328] ©483] 1664 0.440 0.807] 105287
22-Nov-85|E-42 PZ4A-3 B0 | 35648| 49.934]  6495] 14.004| 5943 0579 19883 0.518 0.870] 115974
- 22-Nov-85(E-43 PZ4A4 | 120 | 27.480| _ 46.135 6227| 13412  5861] 0520 1765 0.460 0.688] 102.355
22-Nov-95|E-44  |P24A-S 150 | 3704{ 18544}  3187] 6914 27681]  0399] 1214 0.312 0424 35458
22-Nov-95|E-45 PZ4A-8 180 | 0.000]  0.010 0.000 0.000]  0.000 0000}  0.000 0.000 0.000 o.mgl
22-Nov-8S(E PZ4A-7 210 0.000 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009
22-Nov-85|E-47 PZ4A-8 240 | 0.000 0.000 0.000 0.000 0.000 0.000] 0000 0.000 0.000/ 0.000
22-Nov-95[E48 PZ4A-9 270 | 0.000 0.000 0.000 0.000 0000  0000]  0.000 0.000 0.000 0.000!
SRS U S— SN JUNR TR S R —
LOCATION: PZ4B 1.- T 1 ) b o
22-Nov-85|E49 P24B-2 | 60 |  27.688] 49.123 6138 15048]  6.388 0572|  1.980 0525 0.836]  108.308
22-Nov-85 [E-50 PZ4B-3 i 28.693] 50430 7648 —18720]  7.138]  0712] 2444 0643 0.852] 115.279
22-Nov-85|E-51 PZ4B-4 120 | 14.108] 31304 4.598]  10.003 4.145)  0398] 1333 0.356 0.468] 66.708
22-Nov-95!E-52 PZ4B-5 150 | 2,575 _10.281 1.762 a7re| 1547 0.154[  0.475 0.133 0174 20891
22-Nov-95]E-53 PZ4B-6 180 0.081] — 0131 0.018 0.048 0.020 0.000] 0.000 0.000 0.000 0.309
22-Nov-05|E-54 PZ4B7 | 20| 0.000 0,000 0.000 0.000]  _ 0.000 0.000|  0.000 0,000 0.000! 0.000
22-Nov-95|E-55 P24B-8 240 0.000 0.000 0.000 0.000| ~ 0.000 0000) 0000 0.000 0.000 0.000)
22-Nov-95{E-56 PZ4B-9 270 | 0.000 0.000 '0.000 0.000] _ 0.000 0,000} ~ _0.000 0.000 0.000 0.000
— U S S SISy SN SRR —
LOCATION: PZ4C T B R ] )
22-Nov-85(E-57 PZ4C-2 60 | 33855| _54.469 6.977) 15458 6.529 0617|2082 0.542 0.818]  121.447
22-Nov-95(E-58 PZ4C-3 90 31.370|  50.869 7.042| " 15.207 6.329 0777 2448 0.619 1.161]  115.830
22-Nov-85|E-59 PZ4C4 120 17.417[ 33.906 4.506 9.718 4.074 0.395 1315 0.349 0457| 72132
22-Nov-85|E-60 PZAC-S 150 0.145 1.201 0.322 0.711 0.276 0.045 0.110 0.029 0.000 2.638
2-Nov-95|E-61 PZ4CH 180 0.048 0.019 0.000 0.000 0.000 0.000] __ 0.000 0.000 0.000 0.066
12-Nov-95|E-62 PZAC-T 210 0.000] 0.000 0.000 0.000 0.000 0.000] 0000]  0.000 0.000 0.000
22-Nov-95|E-83 P24C-8 240 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
22-Nov-85|E-64 PZ4C-9 270 0.000]  0.007 0.000 0.000] ~ 0.000 0.000|  0.000 0.000 0.000 0.007
LOCATION: PZ4D _ T N P N e T
26-Nov-85|E-65 P24D-2 80 54.583| 67.818]  13.781| 28.585| 11.089 2971 7811]_ 1888 2.510] 191,053
26-Nov-05|E-66 PZ24D-3 90 140.086| 185.414 117.321]  132581| 64.516]  81.035]  64.279]  15426] 16.200] 816.848
26-Nov-85|E-67 PZ4D4 120 | 135302] 208.812]  66.376] 118.471] 53.608] 65.970| 53158] 13.242|  12.774| 724.922
26-Nov-95|E-68 PZ4D-5 150 | 0.040] ~_ 0.159 0.088 0256) 0084|0170 0.068 0.188 0.042 1.083
26-Nov-85|E-69 PZ4D-6 180 0.078]  0.057 0.027 0.084]  0.023] 0.017] _ 0.030 0.000 0.000 0.286)
26-Nov-85|E-70 PZ4D-7 | 210 | 0000] ~ 0044/ 0137 0333] 0135 0175  0.156]  0.037 0.000]  1.017
26-Nov-951E-71 PZ4D-6 | 240 | " 0OOO] 0015 ~_ 0.046] 0133 0080 _ 0052]  0112] T 0025|  0.000| 0442
26-Nov-85|E-72 sz-s_f_gzo 0.021 0085 "0225] " 0.104| 0038 0.160]  0.037 0.014 0.684)
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LOCATION; PZ4E L R B _ . I R R o
26-Nov-85|E-73 PZ4E-2 60 |  22268] 32423]  4.028 8919 4260 0434] 3666 0.449 1.281]  77.706
26-Nov-95[E-74___ |P24E-3 90 [lois+lotsslots . A R A I
26-Nov-95IE-75 PZ4E-5 | 150 | 67.328( 92.099 32596f 54655 21627] 252221 22231| 56200 _ 5630 327208
26-Nov-95[E-76 PZ4E6 | 180 | = 0059)  1.623 1108] 251}  1018( 0207, 0605 0157  0.185[ 7472
26-Nov-95|E-77 PZAE-7_ | 210 0011 _ 0.057 0018 0044 0018 0.000 0.000 0.000 0.000{ _ 0.147
26-Nov-95}E-78 PZ4E-8 240 0.005 0.221 0232 0527 019 0.063 0.138 0.027 0.000 1.405
26-Nov-95(E-80 PZ4E-D 270 0.0688 0.815 0.346 0.742 0.255| 0.081 0.183 0.043 0.018 2.352
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US EPA DENITRIFICATION STUDY

NITRATE CELL

[ S R

ALL PORTS AT LEVEL -2 (60 CM DEPTH)

All concentrations in mg/lL

252

LOCATION PZ4A-2 ] i i i T ;
Compound Sample ID: _'E41 E-127 {E-188 (E-241 E-269 E-310 \E-355 €-392
{Date: Ezz-Nov-es 26-Apr-968| 17-May-86! 30-May-96{ 4-Jun-96; 12-Jun-86! 24-Jun-86. 3-Jul-95
i 1 : | :
Benzene . 32542 30.959 5§9.901 29.352] 19.506 42,992  16.334[ 3.217
Toluene | 458131  51.294] 125973 57.081]  41.437 83.903 §6.631"  49.407
Ethylbenzene ! 5.682] 6.491 42.479. 13.0041 7.544] 2578 9.159! 7.607
p.m-xylene 12.528' 13.844° 96.635; 2728, 15893' 53643, 19.017 15928
o-xylena 5.328 5.745 33.711, 10.755. 6.378. 18.978 7.701 6.821
1.3 5-tnmethylbenzene 0.483 0.559 13.758, 2.848 1.329. 6.72 1.316 0.807
1.2,4-tnmethylbenzene 1.664 1.88 34.578, 7.646. 3.715.  17.68%° 3.726 2.486
1,2.3-trimethylbenzene 0.44 0.524, 8.308° 1.723;  0.928! 4.461: 0.884 0.634
naphthalene . ' 0.807! 0.897 6.1! 1.435 0.759 3.815 1.249: 0.92
total blextmb o ©105.287!  112.193] 421.443] 151.102' 97.4891 257.913] 116.017.  87.827
NITRATE [ i t 0.76 139 143 150 132 144
NITRITE T . i ; 0.05 1.84] 2.83 0.34) 1.1 0.1
Dissolved Oxygen ! | ) \ 4.7 3.4 0.54 0.37! 0.5 1.08
Bromide : ; , ] | ; !
Total Iron o R i | | 0.05 ) 0.06]
Sulfate . : | ! 6.6 3.1
| i 1 ]
LOCATION PZ4B-2 r | | | | : .
Compound ‘Sample ID:__E-49 'E-136 ‘E-189 E-243 (E-312 E-357
~iDate: : 22-Nov-95¢ 26-Apr-96! 17-May-96; 30-May-96! i 12-Jun-96  24-Jun-96’
i ; ' T !
Benzene j 27. sas[ 29.636 5.891 5.49 3.831" 2.004
Toluene - 49.123;  56.897! 36.056 27.402 35.175. 43.992°
Ethyibenzene ! 6.138 7.41] 6.819 4.992 5.598! 7.978
p.m-xylene ! 15.048 16.106! 14.19 10.615' . 12083  16.980
o-xylene 6.388" 6.813, 5.583 4.437" i 5.164 7.268
1,3,5-inmethylbenzene 0.572 0.584 1.122 0.53 0.482. 0.696: _
1.2.4-trimethylbenzene 1.99 2.098 2.806 1.665. 1574 2.244 -
1,2,3-trimethylbenzene < 0.525 0.561 0.748 0.46' 0.439 0.612
naphthalene 0.836 0.739 0.731: 0.55; ' 0.557 0.971
total btextmb 108.309  120.854' 73.946] 56.141 . 64.903. 82745 ]
NITRATE . ‘ 3.38 151. i 129! 153
NITRITE T I <0.05/ 0.41; : 0.06 0.2
Dissolved oxygen N : ! 5.91 3 0.61 0.51
Bromide IR f ] I '
; i H X
LOCATION PZ4C-2 L L : | T ! ] ;
Compound ! iSample ID: E-57 'E-145 'E-180 E-245 E-314 ‘E-359
: Date: ' 22-Nov-95! 26-Apr-96! 17-May-96; 30-May-96 12-Jun-96. 24-Jun-86
Benzene i | 33.855 44.586 2.57 0.513 0.337 0.470
Toluene i 54.469 80.923 24.056 2428 2.203: 5.353
Ethylbenzene 6.977 21.482 4.888 1.382 0.495 1.508
p.m-xylene 15.458 43.354 10.424 3.997 2.224 4.863
o-xylene | 6.529 15.06 4.326 1,337 0.793 1.880
1.3 S-trimethylbenzene J 0.817 5.848 0.585 0.635 0.419 0.616
1,2,4-trimethylbenzene 2.082 12.507 1.661 1.796 1.089 1.692
1,2, 3-trimethylbenzene 0.542 3.128 0.478 0.413 0.244 0.385
naphthalene 0.918 2952 0.495 0.267 0.000 0.327
total btextmb 121.447 229.684 49.451 12.768 7.814 17.204
NITRATE 17.9 138 127 0.2
NITRITE | <0.05 0.05/ 0.06 0.2
Dissotved Oxygen | j i i 5.5| 24; 0.71 0.91;
Bromide ' ! L = ! 1
Page 1 of 6




[us EPA DENITRIFICATION STUD) r

NITRATE CELL

ALL PORTS AT LEVEL -2 (60 CM

All concentrations in mg/L

T
i
|
I
]
|

LOCATION PZ4A-2

E-426

‘E-485

1
E-592

Compound E-452 E-521 "E-557 E-659 E-686
9-Jul-86. 23-Jul-96. 6-Aug-96. 21-Aug-96. d4-Sep-96 25-Sep-96 16-Oct-96__4-Nov-86

Benzene 4.223. 5.437 7.018. 4.337 2.819 0.374; 0.37. 0.259
Toluene . 45.933 §1.107, 38.991; 36.499 31.852]  21.781 7.476 247
Ethylbenzene X 10.061 9.475 7.475! 8.003 8.92 7.755 6.652 5.494
p.m-xylene | 21223 20.474) 16.150 17.808 15.548 19.28 18.823 16.645
o-xylene ) 8.745 8.904 7.068 7.606 6.644 8.078 {1579 6.669
1,3,5-trimethyibenzene | 1.824 0.845] 0.593 0.706 0.583 0.734 | 0.79 0.707
1,2,4-trimethyibenzene ! 5.189 2.785] 2.032 2.444 2.048 2.574 ! 248 2.386
1,23 trimethylbenzene ! 1.272 0.825! 0.608! 0.694 0.589 0.736] T 0709 0.633
naphthalena r 1.287 1.1181 0.975, 1.035 0.938 0.978 1.027. 0.981
total btextmb 99.757]  100.971 80.91] 79.132 67.942 62.29 45.826 36.244
NITRATE 140 334 17.3 79.8 94.4 87.8 88.2: 118
NITRITE 1.06 2.4 12.2 0.2 0.2 0.2 0.2! 0.13
Dissolved Oxygen ‘ 0.9 0.81 1.1 0.54 1,12 0.82 0.7} 0.95
Bromide | J ! 276
Total Iron f
Suifate '

| : | H
LOCATION PZ4B-2 i ! 1 |
Compound E-427 1E-455 E-488 'E-524 E-560 'E-595 E-662  _ E-689

| 9-Jul-861 23-Jul-B6] 6-Aug-96! 21-Aug-96] 4-Sep-86; 25-Sep-96 - 16-Oct-868:  4-Nov-96

1 i 1 | | i | ! N
Benzene 0.653; 0.532, 0.466 0.491: 0.4191 0.447 0.474, 0.441]
Toluene 5.831; 1,728, 0.555, 0.656; 1.258; 0.179 ‘ 0.1, 0.03
Ethylbenzene 6033 2.2861 0.853] 0.56; 0.32! 0.27 T 0.083 0.044
p.m-xylene 14.875/ 9.265 6.076 4.539. 3.227) 2.83 : 0.73! 0.269
o-xylene 5.4661 2.8081 1.918" 1.3851 1,123} 0.854 ©0.223: 0.078)
1.3,5-Irimethyibenzene 0.726. 0.982 0.997 1.027: 0.839 0.929 0.825: 0.573
1.2 4-trimethylbenzene 2.511 3.261 3.198) 3.26; 2.493 2.489, ‘ 1.935 1.046
1,2.3-trimethylbenzene 0.674 0.941 0.850 0.775! 0.553 0.522} . 0.386. 0.165
naphthalene 0.944 | 0.822; 0.510i 0.283 0.248 0.117; . 0.108 0.067
total btextmb 37.713] _ 22.625i 15.423: 12.976 10.481 8.637/ T 4.844. 2.713
NITRATE : 142 82.4 85.1 75.1 95.2 91.4 92.5 110
NITRITE ! 0.27 0.2 0.22 0.2 0.2 .2 0.2' 0.14
Dissolved oxygen ! 0.98 0.78 1,25 0.48 0.75 0.72 0.62; 0.87
Bromide ! 1 | : 261

! | i i
LOCATION P24C-2 | ] ! [
Compound 'E-428 E-458 E-491 \E-527 E-563 E-598 E-865  |E-692

" g-Jul-86] 23-Jul-86] 6-Aug-86| 21-Aug-86] 4-Sep-96! 25-Sep-96 _116-Oct-86__4-Nov-96

|
Benzene 0.719 0.431 0.375 0.361 0.368 0.435 T 0.402 0.331
Toluene 5.504 1.085 0.461 0.35 0.225 0.129 | 0.04, 0.071
Ethyibenzene 1.702 1.709 0.816 0.319 0.259 0.235 0.213 0.303
p.m-xylene 5.266 8.274 3.699 1.664 1.418 1.344 1.977 1.403
o-xylene 2.108 2.084 1.018 0.455 0.42 0.37 0.307 0.377
1,3, 5-trimethylbenzene 0.539 0.5684 0.810 0.649 0.54 0.581 0.553 0.564
1,2.4-trimethyibenzene 1.503 1.711 1.867 1.843 1.478 1.516 1.413 1.418
1,2,3-trimethyibenzene 0.341 0.479 0.512 0.422 0.313 0.318 0.298 0.276
naphthalene 0.324 0.413 0.295 0.128’ 0.151 0.102 0.211 0.168
totai bteximb 18.096 14.77 9.653; 6.188: 5.172! 5.03 4.614 4.911
NITRATE 138 83.4 88.9 86.5 90.9 88.9 84.4 116{
NITRITE 0.54 0.24. 0.46 0.34 0.32 0.2 0.28 1.71
Dissolved Oxygen | 0.83 0.77 0.83 0.44 0.7 0.83 0.51 0.48
Bromide i | 267
Page 2016
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US EPA DENITRIFICATION STUD)

254

] T
NITRATE CELL ‘ ! | T
ALL PORTS AT LEVEL -2 (60 CM { | 1 |
All concentrations in mg/L ‘ | } ir
i | I
LOCATION PZ4A-2 i ! ! ! |
Compound E-713 'E-726 'E-740 E-771 iE-781 __ E-798
4-Dec-96; 20-Jan-97; 22-Mar-97: 26-May-97; 12-Jun-97! 18-Jul-97
i
Benzene ! 0.53 0.427 04711 0.27 0.338 0.314
Toluene | 2.932; 3.044 3.425. 1.627 1.875 1.953
Ethylbenzene : 6.158, 6.246! 6.45: 3.861] 3.88 3.857
p.m-xylene 18.443/ 18.631, 19.209 13.34° 13261 12.889
o-xylene 7.37. 7.338, 7515’ 4.774 4.734 4.669
1.3,5-inmethylbenzene 0.738: 0.773° 0.781; 0.649! 0.689! 0.63
1.2, 4-inmethylbenzene 2.666. 2.7 2.725. 2.368 2465 2.265
1.2,3-tnmethylbenzene 0.726 0.733 0.738 0.653 0.673 0.623
naphthalene 1.044 0.919' 1.026 0.91 0.892 0.821
total btextmb ! 40.607 40.811i 42.34 28.452 28.807 28.021
NITRATE i 104 94.5 77.2 123 80.2 48.5
NITRITE 1.44 0.66 0.79 0.05 0.05 0.09
Dissoived Oxygen ! 1.32 1.26 0.57 0.11% 0.14
Bromide ! 264! 277 242 [ 63 63.4
Total Iron ' !
Sulfate ! %
Il N
N +
LOCATION PZ4B-2 : |
Compound : !
X i !
i : ;
Benzene : } ;
Toluene J | i X
Ethylbenzene | ‘ ; :
p.m-xylene : . ;
o-xylene :
1,3.5-trimethylbenzene L ]
1,2,4-trimethyibenzene
1.2, 3-tnmethylbenzene
naphthalene
total btextmb i
NITRATE ; j ' T
NITRITE : ' |
Dissolved oxygen !
Bromide | :
i | |
LOCATION PZ4C-2 | | ; , j
Compound ‘E-716 E-729 E-743 : |
. _4-Dec-86| 20-Jan-97i 22-Mar-97; i
! : !
Benzene 0.578 0.462 0.462 |
Toluene 0.102 0.138 0.199
Ethylbenzene 0.374 0.446 0.559
p.m-xylene 1.662 1.848 2.188
o-xylene 0.452 0.5 0.591
1,3.5-trimethyibenzene 0.569 0.578 0.601
1,2.4-trimethylbenzene 1.538 1.495 1.602
1.2.3-trimethyibenzene 0.318 0.306 0.33
naphthalene i 0.177 0.049 0.168
total bteximb | 5.765 5.821 6.7
NITRATE 98.6 96 77
NITRITE 1.21 0.2 0.49
Dissolved Oxygen 0.82 ! 1.27
Bromide ' 245 252 1911
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US EPA DENITRIFICATION STUDY

255

NITRATE CELL L |
ALL PORTS AT LEVEL -2 (60 CM DEPTH) ; ‘
All concentrations in mg/L : i
H :
LOCATION PZ4D-2 1 ‘
Compound .Sample ID: |E-65 E-154 E-191 €-247 {E-316 E-361 : —
i Date: 22-Nov-95{ 26-Apr-96] 17-May-96] 30-May-96 i 12-Jun-96, 24-Jun-96'
Benzene 54.583 58.24 59.099 45.361 5.647 2.388]
Toluene 67.816 105.2 126.59]  142.768 31.451 20.0161
Ethylbenzene : 13.781 32.649 42.292 §5.805 11.845 10.8081
Mxﬁma L 1 26.595 64.414 95.891] 114.817 | 249321 23245
o-xylene N T 11.099 22.407 33.492 40.233 [ 10.109 9.529
1,3, 5-trimethylbenzene T ] 2.971 8.982 13.51 16.108 i 2.663 1.722
1,2.4-trimethyibenzene P 7.811 20.363 34.054 39.202 j 6.967 5.2601
1,2,3-trimethyibenzens : 1.886 5.025 8.182 9.673 T 1.771 1.342|
naphthalene 1 2.51 4.515 6.086 5.522 ' 1.347 1.812]
total btextmb ! 191.052'  321.795] 419.196,  469.589 | 96.832] 76.122]
NITRATE ) i ‘ ! 10.1} 148, T 132 55.8'
NITRITE L ! i i <0.05, 0.051 ! 0.32 1.5]
Dissolved Oxygen T ! - ; 6.4, i 0.74
Bromide . ‘
! il
LOCATION PZ4E-2 ' . : : ] ] ; ) ‘
[ Compound 'Sample [D: _E-73 E-163 E-192 ‘E-249 'E-274 _ E-318 ‘E-363 "E-397
—__:Date: © 22-Nov-95; 26-Apr-96' 17-May-96) 30-May-96! 4-Jun-86! 12-Jun-86  24-Jun-96  3-Jul-96
. Elapsed Tim¢ -174 -18 3 16 21 291 41! 50
. !(days) i ‘
Benzene | 22.268 29.564 16.216 2.502 1.084 0.974 3.366° 0.467
Toluene ‘ ; 32.421 50.791 41.102 31.256]  27.737 19.463:  26.897°  25.203
Ethylbenzene o | 4.028] 6.658 8.946 5.624 4.832] 5.807 11.701" 7.59
p.m-xylene L ! 8.919 14171 18.406 11.976] 10.295|  12.458] 24.473' 16.075
o-xylene o i 4.26 5.967 6.833 5.013 4.435 5.239 9.7761 7.109
1,3,5-trimethylbenzene 1 | 0.434 0.648 1.822 0.761 0.438 0.726; 2.187! 0.614
1,2.4-trimelhylbenzene Lt i 3.668 2.265 4.866 2.271 1.379 2122 6.2300 2141
1.2.3-trimethylbenzene i ! 0.449 0.566 1.212 0.61 0.388 0.603 1.529 0.57
naphthalene i 1.261: 0.955 1.167 0.715 0.512 0.684 1.573 0.894
total biextmb | 77.708]  111.585 100.37 60.728 51.1 48.076] 87.732] 60.683
NITRATE ! 14.5 141 119 128 140 147
NITRITE i 0.05 0.05 0.48 0.2 0.37 0.1
Dissolved Oxygen ; 3.6 52 2.04 0.95! 1.65 1.57
Bromide ‘ ; i ; ] | ; .
Total Iron ! t f 0.05' 0.12
Sulfate ' $.47 3.13
Page 4of 6



|US EPA DENITRIFICATION STUD\

NITRATE CELL

All concentrations in mg/L

ALL PORTS AT LEVEL -2 (60 CM | !

LOCATION PZ4D-2

256

Compound E-429 E-461 E-494 E-530 E-566 E-601 E-668 E-695

9-Jul-968. 23-Jul-96  6-Aug-96: 21-Aug-96 4-Sep-96; 25—50[)-98’ , 16-0ct-96  4-Nov-86
Benzene 8.109’ 4.758 1,205, 0.575] 0696, | 0.525 0.388 0.416
Toluene 30.047. 20.613. 25.477 17.458 11117} 8.796 4.442 4.439
Ethylbenzene 15.316' 8.589' 8.066 7.865 8.5 6.918 5.759 5.173
p.m-xylene 32.055 18.81! 18.143 19.894 15.946 18.367 . 168.762 15.521
o-xylene 12.555 7.715i 7.215 7.281 6.085 7.111 T 6.421: 5.868
1,3,5-rimethylbenzene 3.254 0.772: 0.759 0.908 0.727 0.87 [ 0.781) 0.863
1,2,4-trimethylbenzene 8.658' 2.535' 2.568 3.152 2.52 2.999 2.733] 2.867
1,2,3-trimethylbenzene ! 2.093] 0.751] 0.764 0.895 0.718 0.858 T 0.787! 0.724
naphthalene 2083  0.885 1.106 1.27 1.023 1.134 / 1.096 0.976
total btextmb i 114.17 85.528 65.303 59.298 45.332]  47.578 | 39.169 36.845
NITRATE 137 80.6 84.3 75.6 79.2 80.8 | 83.4 95.6
NITRITE 1 0.94! 0.2 0.38 3.33 0.73 0.2 0.2 0.18
Dissolved Oxygen j 0.97; 1.24 0.43 0.5 0.55 0.57 0.48} 0.42
Bromide | 1 i ! | | 234

[ | i | i 1

LOCATION P24E-2 ; i ; : i { , ; !

Compound E-430 'E-464 E-497 E-533 E-569 E-604 'E-817 __ E-871 |E-698

9-Jul-96  23-Jul-96; 6-Aug-96 21-Aug-96! 4-Sep-96! 25-Sep-96 2-Oct-96; 16-Oct-96'  4-Nov-98
56 701 84 99: 113 134 141; 155 174
Benzene 1.112] 1.146 leaked j 0.507, 0.473 0.459; 0.459] 0.403; 0.373
Toluene 15.262! 4.318: | 1.128; 1.629; 1.028] 0.627, 0.983: 0.624
Ethylbenzene 8.308, 4.82 ) 1.157! 1.247. 1.202. 1.062: 2.258 2619
p.m-xylene 17.936. 14.177 5.75, 4.832] 5.142! 4.745, 8.518! 9.947
o-xylene 7.684: 4.682 1.741: 1.700 1.826' 1.730; 3.092; 3.756
1,3.5-trimethylbenzene 0.775. 0.851 1.182] 0.884 1.072! 0.909] 0.939; 0.855
1,2.4-trimethylbenzene ‘ 2.551 2.811 3.847! 2.702 3.072 2.554! 2.775 2.541
1.2,3-rimethylbenzene | 0.684 0.846 0.933 0.620 0.674 0.554| 0.674 0.593
naphthalene ! 1.033 1,081 . 0.458 0.286 0.199 0.130 0.585) 0.683
{otal btextmb : 55,325 34.742 | 16.703]  14.373 14.674 12.77] 20.227 21.991
NITRATE T 145 76.4 64.4 85.31 92.1 89.1 106 84 113
NITRITE ; 0.88 0.25| 0.46 0.44 0.22 0.28! 0.12! 0.2! 0.18
|Dissolved Oxygen ! 1.13 1.68] 0.43 0.37 0.95 0.53 0.45! 0.78} 0.35
Bromide ;- i | i ' 257

Total Iron : : i ) 0.05 0.05 i

Sulfate j ! J ' 7.88’ 8.27; :
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US EPA DENITRIFICATION STUD)

NITRATE CELL i

ALL PORTS AT LEVEL -2(60 CM |

All concentrations in mg/L

RS WY S S

LOCATION PZ4D-2

Compound

Benzene

Toluene

Ethylbenzene |

p.m-xylene

o-xylene

1,3,5-trimethyibenzene

1,2, 4-trimethylbenzene

1.2,3-trimethylbenzene

naphthalene . :
total btextmb | ! |
NITRATE ‘ . ! |
NITRITE 1 ! ; T ! ;
Dissolved Oxygen . ! T ] !
Bromide i ‘ ! i !
} | i

LOCATION PZ4E-2 : ! | ! I
Compound E-719 E-732 E-746 LE-774 E-784 E£-801

i 4-Dec-96! 20-Jan-97; 22-Mar-97| 268-May-97 12-Jun-97| 18-Jul-97

{# 204 251 312 377 394 430
Benzene ! 0.583 0.452 0.486 0.254 0.36 0.315
Toluene ! 0.411 0.388 0.385 0.126 0.149 0.136
Ethylbenzene ! 2.612 2.485 2.433 1.528 1.497 1.286
p.m-xylene | 10.132 9.804 9.707 7.131 7.049 6.063
o-xylene i 3.809 3.623 3.562 2446 2.395 2.047
1.3,5-trimethylbenzene ! 0.821; 0.808! 0.825| 0.741] 0.796' 0.657
1,2, 4-trimethylbenzene , 2.592! 2.479 2.499: 2.385: 2.519, 2.088
1.2,3-trimethylbenzene ! 0.663; 0.602; 0.622' 0.622! 0.655; 0.49
naphthalene 0.875| 0.493! 0.581" 0.349; 0.374; 0.367
total btextmb 22.298) 21.14: 21.11. 15.582; 15.794. 13.447
NITRATE 102! 85 67.8: 97.6 41.3 51.4
NITRITE 0.23° 0.2 0.08: 0.7 0.05: 0.05
Dissolved Oxygen 0.72] ‘ 0.48: 0.82; 0.15 0.44
Bromide 255. 282 2571 67.4 85.1 65.1
Total Iron ! ! 0.12] 0.61
Suifate | \ 1.97) \ 3.61
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US EPA DENITRIFICATION STURY | ¥ | ] j ; i 1
NITRATE CELL i T 1 : : ; X .
ALL PORTS AT LEVEL -6 (180 CM)_ . | ! 7 ; : T !
All concentrations inmgit. - i i ; X i ;
X : . ]
LOCATION PZ4A-8 i V ] ]
[Compound ‘Sample ID: E-45 TE-131 E-231 265 E.300 _ |E-045 __ E-388  E-416
‘Date: i 22-Nov-95) 26-Apr-06] 30-May-96] 4-Jun-861 12-Jun-86, 24-Jun-B6! 3-Jui-BB| 8-Jul-98|
‘Elapsed 'ﬂmo@_a,% -174 -18 18 21 29 3] 50 %
8 0.000 0.000 17.338]  17.708] 13.357] 20.730 8.408 2.734
Towene 1 0.000 0.000] 30.422| 29.984] 21.384| 43.672] 53.309] 51.841
Ef ene i 0.000 0.000 968 3.932 428 5.856 8.971 6.782
m-xylens ! 0.000 0.000 526 8.308 030 12.302] 14.569] 14.276
[o-xytene 0.000 0.000 3.61¢ 3.536 003 .266 6.407 8.273]
1.3,5-trimethylbenzene 0.000 0.000 0.348 0.319 0.132 0.522 0.551 0.528
1.2.4-lrimethyibenzene 0.000 0.000 1.13 054 0.348 1.624 1.502 1.808]
1.2.3-trimethyibenzene : 0.000 000 0.31 0.200 0.085 0.450 0.501 0.484/
naphthalene i 0.000 ,000 0.392 0.366 0.325 0.675 0.763 0.75
TOTAL BTEXTMB ! 0.000 0.000] 66.051] 653585 45070] ©1.097] 904.408] 85.485
NITRATE ! 47.3 12.7 7 14.7 143 130
INITRITE 1.99 2.54 17.2 5.17 0.32 0.56
|issotved Oxygen ¥ 0.44 0.82 0.22 1.05 0.79
Bromide ]
Total iron | | 0.05 0.08
Sufate 1 6.6 264
! ]
LOCATION PZ48-8 ] T
Compound i 'Sample I0: E-53 E-140 _ E-233 E-302___ E-347 E418
i “Date: 22-Nov-85| 26-Apr-86 30-May-96 12-Jun-96| 24-Jun-86 8-Ju-868
Benzene i ! 0.081 0.000 16.613 7.382]  7.560 0.783
Toluene i i 0.131 0.000]  32.314 33.302]  56.838 48.731
Ethyibenzene | | 0.018 0.000 0.419 4.263 7.360 7141
{p.m-xytene : : 0.048 0.000 8.920 9.072{  15.561 T 15145
o-xylene ) 0.020 0.000 3.806 393 .67 : 5.638
1.3,5-trimethyibenzene i i 0.000 0.000 0.34 0.338 0.61¢ 1 0.584
1,2,4-rimethyibenzene ] i i 0.000 0.000 1118 1.089 1.960 T 2024
1,2.3-Inmethylbenzene : : 0.000 0.000 0.308 0.308 0.542 . 0.541
naphihaiene ! ! : 0.000 0.000! 0.407 0.365 0.852 0.817
TOTAL BTEXTMB ; | i 0.308 0000  64.748 60.089]  ©8.062 83.404
NITRATE : 122 122 149 144
INITRITE T 0.81 0.67 0.22 0.64
Dissoived Oxygen ! 1.62 0.95 0.51 1.35
Bromide : T
LOCATION PZ4C-8 :
Compound I 'Sample (D: E-81 E-149 __ |E-235 E-304  |E-348 £-420
— : :Date: 22-Nov-85 -98! 30-May-96 12-Jun-86 ) 24-Jun-88 9-\Jut-86)
Benzene ‘ 1 0.048 0.000 2.626 1.029 1.260 0.707,
Toluene | 0.019 0.000 33.434 32341 48.011 [ 27382
Ethyibenzene i 0.000 0.000 4.281 4.372 7.807 7.68
,m-xylene 0.000 0.000 9101 9.353] 16337 16.288
o 0.000 0.000 3.804 4.012 7.022 775
1.3, 5 rimethytbenzene 0.000 0.000 0.353 0.354 0.641 0.601
1.2.4-trimethytbenzsne | 0.000 2.000 1.7 1187 2.038 2.032
1,2,3-tnmethytbenzene _ L 0.000 __ 0.000 0.324 032 0.567 o.ﬂ
i } 0.000 0.000 0.390 0.407 0.912 0.865
TOTAL BTEXTMB T I ! 0.065 0.000 55.874 53348 84.823 83.439]
NITRATE ! : 1 132 151) 39 128
NITRITE ! ! | 0.18 i 0.26 0.57 0.83]
Dissotved Oxygen ; T : 0.72 i 0.83 0.6 0.84
Bromide i i 1
LOCATION PZ40-8
Compound Sampie ID: 'E-69 E-158  |E-237 E-306 __ |E-351 E-422
Date: | 26-Nov-85| 26-Apr-06 96 12-Jun-06 | 24-Jun-66 9-Jul-08
Benzene ] .078] _ 0.062] __ 16.648 17.075] _ 16.265 29.816
Tolusne ] .057 0.118 28123 31.757]  56.088 48.109)
Ef | 0.027 0.000 3.820 4.034 7.140 240
M-xylens 0.064 0.000 8.129 8.558] 14.922 13.021
0 0.023 0.000 3378 3.645 8.413 5.681
3,5-imathylbenzene 0.013 0.000 0.322 0.339 0.57¢ 0.491
2 4-imethytbenzene _ 0.030 0.000 1.053 1.000 864 1.685
2.3 timethylbenzene 0.000 0.000 0.290 0.308 0.515 o.a}'
| 0.000 0.000 0.381 0.388 0.769 0.685
TOTAL BTEXTMB 0.296 0.180] _ 64.144 67.162] 104.552 106.203
NITRATE 140 127 131 124'
NITRITE 0.71 0.5 0.43) 1.3
Dissolved Oxygen 0.7¢€ 0.44 0.99 0.92
Bromide |
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[US EPA DENITRIFICATION STUC | ‘ |
|NITRATE CELL i i i
ALL PORTS AT LEVEL -8 (180 C ! T
All concentrations in mg/L |
]
|EOCATION PZ4A-6 ;
Compound |E-453 E486  |E-522  |E-558  |E-583 E-860 E-887 E-714
123-Juk96 | 6-Aug-B6 21-Aug-06] 4-Sep-88] 25-Sep-66 16-0ct-66 4-Nov-06 4-Dec-96
! 70 84 89 113 134 155 174 204
Benzene 113064 19.867 14.516 8.189 1.824 0.305 0.184 0.436
l'rounm | 65168 57.728 51523 48967 52.47 28.037 5.361 1.654
|Ethyibenzene ' 8.425 7.062 7.032 6.149 7.32 7.837 7.832 6.499
|p.m-xylene 17.753] 15035 _ 14.976] 13.072 15.60 16.72 18.556 16.515
o-xylene . 7695 6.612 6.387 5678 6.746] 7.211 6.848 6.013
1.3 5-inmethyibx T 0703 0.555; 0.58% 0.481. 0.588 0.605 0.613 0.631
1.2.4-trimethyibenzene 2332 881, 20290 1602] 2.047 2.115 2.075 2.458
1.2.3-timethytbenzene . 0.668 0.568| 0.585 04851 0.584 0.817 0.548 0.684/
naphthalene . 0.964 0.834 0.824 0.742] 0.792 0.888 0.874 1
TOTAL BTEXTMB 117.672] 110.144] __ 08.457|  85.485 88.061 3 40.808 35,940
NITRATE 133 269 40.2 32.1 90.5 95.4 94 21.8
NITRITE 1.37 9.32 3.21 08 0.85 0.22 0.19 1.78
Dissotved Oxygen 0.81 1.58 0.47 0.9 0.84
Bromide 248 128
[Total tron I
Sulfste 1
LOCATION P246-6 ] 1
Compound E-456  E-480 '€-525 E-561 E-586 €663 E-690
23-Ju88  6AUG 08T 21.Aug-06! 4-Sep-06] 25-Sep-86 16-0c1-96 4-Nov-86
[Benzene 0.000 0.742 0.328 0.358 0.363 0.269 0.267
Toluene 26.375]  23.38: 4.602 5,969 13.879 0.18 0.065
Ethyibenzene 8.365 8.251 8.734 7.885 8.483 7.528 4.917
.m-xylene T 17.7581 1749, 18.765]  16.856 18.481 18.307 15.307
o-xylene  7.73% 7.607 8.023 7.27€ 7.81 B.654 3.705
1,3.5-trimethyibenzene { 224 0.652 0.685 0.623 0.708 0.708 0.725
1,2,4-Urimethylbenzens i 218 2.208 2.467 2.18 482 2472 2.450
1.2,3-trimethyibenzene | 0.655 0.670 0.716 0.824 0.703 0.707 0.855
naphthalene 0833 0.982 1.028 0.979 0.966 1.063 1,068
TOTAL BTEXTM8 | 66.259] 62.069 45.348|  43.792 53.885 37.968 29.168
NITRATE ; 153 89.4] 904 89.2 89.3 85.8 105
NITRITE | 0.32 0.67, 0.86 2 0.56 : 0.26 0.15
Dissoived Oxygen ’ 1.02, 1.08] 0.89 i ; 1.39
Bromide | } i | ! 1 256
i : i ; |
LOCATION PZ4C-6 | | | i |
Compound E-459 E402  |E-528 E.564  E-509 T 'E-666 E-693 E-717
123-Jul-06 | 8-Aug-B6! 21-Aug-B6] 4-Sep-96] 25-Sep-96 | 18-0ct-08 4-Nov-86 4-Dec-88
Benzene T 0.541 0.364 0.331 0.308 0.35 0.345 0.208 0.401
Totuene 21.700]  12.825 7.045 1.38 2971 0.568 0.907 0.605
Ei 8.332 7.903 8.4 7.074 7.958 7.267 6.868 4.501]
,M-xylene 17.592] 17.016 18.1 15.759 18.09 17.668 6.1 10.518]
o-xylens 7.739 7.368 7.757 147 897 5.652 5.475 s.aggl
1.3.5-irmethylbenzene T 0875 0.642 0.87 0.554 0.679 0.677 ).658 0.485
1,2, 4-trimethyenzene 2.239 2.147 2.408 1.9481 2.389 2.384 2.231 707]
1,2, 3 trimethybenzene 0.663 0.650 0.681 0.563 0.69 0692 0.501 452
'M 0.916 1,028 0971 0.87 1.01 1.132 1.02 .731
TOTAL BTEXTMB 60.408]  40.944 46.455]  34.602 41.04 36.381 34.096 23.299
[NITRATE 138 56.7 90.6 34. 92 95 76.8 15.z|
INTRITE 0.2 2.98 0.57 0.43 0.2 0.2 0.57 0.05
Dissolved Oxygen 0.67 0.78 0.51 0.48 0.55
|Bnmkh 124 12.7
LOCATION PZ4D-6
Compound E462__ |E495 _ |E-S31 E567 €602 £-669 E-606
23-Ju-90 | B-Aug-08] 21-Aug-06| 4-Sep-86| 25-Sep-00 16-0ct-98 4-Nov-08
Benzens 12.525 leaked 0.634 3.238 735 6.783 11.1331
Toluene 53.398 44428 47622 43.44 46.167 53.325
El 6.683 7.808 6.228 6.725 6.109 7.076
p.m-xylene 14.017 17.059]  13.449 14.734 3.52 15.227
o-xylene 6.107 7.306 5.725 6.235 .708 516
.3,5-timethylbenzene _ 0.531 0.731 0.552 0.592 0.554 .713
1.2.4-trimethyibenzene 1.771 2.552 1.914 2.008 918 .348
1,2, 3 rimethylbenzene 0.527 0.725 0.545 0.562 0.548 0.585
0.803 0.97 0.871 0.817 0.829 0.912)
TOTAL BTEXTMB 96.382 82.35 80.144 87.55 82.135 97.805
NITRATE 140 67.7 85 80 29.6 89.8 81.7
INTTRITE 0.55 79 0.7 132] 043 0.68 0.25
Dissolved Oxygen 0.7 0.54 0.64 0.62
Bromide 0.2
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US EPA DENITRIFICATION STUC

NITRATE CELL
ALL PORTS AT LEVEL -8{180C i
All ntrations in mgil
| '
LOCATION PZ4A-8 1 T
[Compound TE-727 E-741 E-T72 €782 |E-799
1 20-Jan-97 22-Mar-97] 26-May-97! 12-Jun-97| 18-Jul-87
' 251 312 n JI94 430
Jenzene 1 0.354 0.357 0.368 0.105 0.118
Toluene | 2.408 5117 3.07 0.58 0.284
[Elhyibenzene 5.647 g.588 829 417 588
[o.m-xytene 14.156 16.183 19.216 607| __ 3.375
o-xylene 5277 111 34 .274 .458
1.3.5-trimethyibenzene 0.816 0.691 0.685 0.216 0.158
1,2.4-timethyibenzene ¢ 2.147 241 2.479 0.868 0.586
1,2, 3-trimethyibenzene 1§ 0.585 0.656 0.687 0.22 0.139
thalens : 0.78 0.973 1.002 0.23 0.17
TOTAL BTEXTMB i 31.948 39.086 44,463 12.495 7.884
NITRATE i 4.6 4.5 91.6 238 18.7
NITRITE ! 0.21 0.05 0.2 0.05 0.63
Dissolved Oxygen 1.09 0.59 0.09 0.4
Bromide 90.6 100 64.7 19.3 17.2
Totat lron . : . !
Sulfate i . '
! ! ] L L i
LOCATION PZ4B-8 : ! : ; :
[Compound ! :
]
Benzene
Toluene
Ethytbenzene
|Em-m ; !
o-xylens 1 1
1.3, 5-trimethyibenzene ; i
1.2,4-trimethylbenzene ! !
11.2.3-timethyibenzene :
naphthalene : T
TOTAL BTEXTMB |
NITRATE |
NITRITE 1
Dissolved Oxygen : 1
|Bromide i ]
— !
LOCATION PZ4C-8 | !
Compound {E-730 ‘E-744 |
! 20-Jan-97 22-Mar-8 1 )
Berzene i 0.118 0.293 : ;
Toluene 1 0.348 0.48 i |
Ethytbenzene ! 3.417 3.832 }
|p.m-xytene ; 7.878 9.028 i |
o-xylene i 2.914 3.158 ; |
1.3.5-trimethyibenzene ! 0283 0.408 ! '
1,2 4-trimethyibenzene ] 0.969 1.408
1.2.3-trimethyibenzene 0.276 0378
na, 0.281 0.887
TOTAL BTEXTMB 8.48 19.689
NITRATE 2.33 0.29
NITRITE 0.2 0.05
Dissolved Oxygen 1.08
Bromide 73 311
LOCATION PZ4D-8
Benzens
Toluene
El
M
jo-xylene
3,5 timethybernzene
1.2, 4-trimethylbenzens
1.2.3
TOTAL BTEXTMB
NITRATE
NITRITE
Dissolved Oxygen
Bromide
| §
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US_EPA DENITRIFICATION STUDY

NITRATE CELL

ALL PORTS AT LEVEL -8 (180 CM)

All concentrations in mg/L

LOCATION PZ4E-8 | : : | . |
Compeund Sampie ID: E-76 E-166  E-239 E-2T E-308  E-383 E-394  'E-424
‘Date: i 26-Nov-85' 26-Apr-06 _30-May-86! 4-Jun-86! 12-Jun-06° 24-Jun-96, 3-Jul-88'  9-Jul-96
|Benzene : ) 0059  0.155.  20.481; 21.381] 21.808] 34.758] 30.489! 314%
|Towene 1 1 1.623; 1352  20.878] 31.621) 32001 53646 48575 48785
|Ethyibenzene j | 1108. 0277 3.841 4.030] 4.015 5.648]  6.222: 6.608}
M- i 2.51 0.583 8.065 8.462 8.446] 13800 128377 13916]
{o-xylene ‘ ! 1.018 0.238 3.407 3.500] 3.625 5.632 5.717 8.018]
1.3,5-trimethyibenzene ‘ HE 0.207 0.041 0.335 0.340 0.328 0.567 0.502! ,639
1.2.4-Unimethylbenzene : | 0.605 0.148 1.075 1.128 1.087 1.782 1.735! 111
1,2,3-Irmethylbenzene ! i 0.157 0.000 0.296 0.309 0.299 488 0.459 .547
naphthalene : : 0.185 0.000 0.389 0.414 0.384 .748 0.889 0.809
[TOTAL BTEXTMB | A 7473 2.792 87.767] 71.275] 71068 118.388] 107.325] 11%.134
[NITRATE ‘ I 143 77.4 138 148 50 48
NITRITE : ; | 0.05 0.2 0.17 0.2 0.18 0.53
Dissolved Oxgyen i | | i 0.76 0.51 048 0.59 1.34 0.81
Bromide . i
Total Iron ; ! 0.05 0.07
Sulfate ! | 5.79 2.68
; ; !
; | t |
; H | \
T ! | ! |
| IR ! ! i ! i
! ! ! '
Corrected rations for static pericd i
180 cm ports %
] H
] idate 35373.00  135403.00 i35450.00 !35511.00
! day 10.00 3000 77.00 138.00
icomred pz4a-8 £4.00 42.41 12.64 11.21
.nod _ipzéc-8 76.80] _ 148.41 39.58 1.18
"p2ée-8 j 112.00 74.38 3.27 23.40
'mean ! 94.27 88.39 18.50 11.92 ' ]
:S.D. ‘ 1760,  54.38 18.85 11.14 . ;
ol pda-8 . 5.368! 3.22 6.61 12.74 !
‘pzéc-8 L 08 591 5.88 1.92
| ipzde-6 55.39] 126.4 101.48 77.40
. mean 20.55 45. 7.99 30.68
. S.D. 30.25 70.3 54.98 40.81
‘eben |pz4a-8 7.83 12.64 5.52 16.40
: 4c-8 6.90 44.83 58.04 5.28 |
pzde-8 722 16.78 15201 16.05 I
‘mean 1 7251 24751 20.62 15.91 T I i
'S.0. H 0377 17.51; 24.62 0.58 ! i :
1 ! ) . | i |
.80 cm Ports \ . : { ] :
.nitrata | | § : 1 ,
; pzda- 118.00;  104.00 94.50 77.20
i paéc- 116.00 98.60 $6.00 77.00
| pzde- 113.00 102.00 85.00 67.80
‘mean 115.67] 106.33 81.11 a7.83
S.D. .52 3.12 12.41 19.92
1ol |pz4a .47 .9G 3.04 3.43
pzdc 0.07 .10 0.14 0.20
i pdc 0.62 0.41 0.39 0.40
corr. Mean tol 1.08 1.18 1.19 K]
sd. 1.26 1.55 1.61 81
M—E‘. 5.49 6.16 8.25 .45
| 0.30 0.37 0.45 0.56
% .62 2.61 2.49 2.43
icorr. Mean eben .81 3.05 3.08 3.1
Is.d. .60 292 2.94 3.0
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US EPA DENITRIFICATION STULC | R
NITRATE CELL 1 ]
ALL PORTS AT LEVEL -8 (180 C 1
All concentrations in mg/t
LOCATION PZ4E-8 )
Compound ,E-488 E-408 E-538 E-570 E-805 E-820 E-872 E-899 E-720
23-Jul-96 | 6-Aug-86] 21-Aug-86; 4- 25-Sep-86| 2.0Oct-06 16-Oct-96 4-Nov-96 4-Dec-96)
Benzene ! 32.489 32.13 11.553 15.255 7.286 4,882 1.58 1.285 2.354)
lTotume | 52.262 50.997 55.13 51.009 55.225]  48.8T 57.535 55.39 13.79|
|[Ethytbenzene 8.599 7.300 7.315 5.446 7.037 8.267 7.181 7.219 9.792
|p.m-xytene 13.864]  15.245 15541} 13.627 15.022]  13.246 15.488 15.096 20.365
o-xylene 5.908 6.679' 6.605 5.884 6.441 5.682 6.587 8.527 8.827
1.3.5-timethyibenzene 0.538 0.604 08 0.517 0.655 0.505 0.702 0.637 0.787|
1.2 4-trimethylbenzene ! 1.779 1.987 2.052 1.804 2.205 1.757 2.388 2.108 2.814
1.2.3-trimethyibenzene : 0.521 0.591 0.581 0.516; 0.61 0.502 0.854 0.544 0.778
naphthaiene | 0.75 0.881! 0.789 0.776. 0.814 0.653 0.909 0.831 1.137
TOTAL BTEXTMB i 114.798° 125.395! 100.176 95.834 95.295.  82.385 93.012 89.637 120.684
NITRATE 154 91.8! 90.5 90 81.5 107 89.8 112 434
NITRITE ; 02 0.65] 1.05 0.2 03 0.1 0.63 0.34 7.18
| Dissolved Oxgyen | 0.44 1.04; 0.49 0.72 0.53 0.58
Bromide | 245 143
Total iron | 0.05
Sulfste . 7.83
i
|
! I
: ! | : i
i 1 ' T
I l} | 1
H 1 !
i |
T |
i |
| |
. }
\ !
1 i 1 t
| 1 H ! i
| | 1 ) i 1 H
T
. ! |
. 1 | ! t
| i
t
1
Page 5of6

262



US EPA DENITRIFICATION STUL : ‘ T )
NITRATE CELL i | ; i
ALL PORTS AT LEVEL -8 (180 Ci 1 i 1 ;
All concentrations [n mg/L ] . ! i
LOCAT!ON PZ4E-8 i , i ] !
Compound E-733 E-747 'E-752 (E-T7% E-785  E-B04
20-Jan-97' 22-Mar-97|  2-May-97| 26-May-97! 12-Jun-97| 18-Jul-97
Benzene 1.002 0.685 0.702 0.7981 0.873 0.373
Tolkuiene 43.077 35.085 47.691 50.797 48.64 13.439)
Elhyibenzene 6.491 7.27 6.7 6.57 6.149 2.578)
[g,m-m\e 13.702 15.565 14.053 13.707 12.832 5.365)
o-xylens 5.899 8.513 8.006 5.727 §.372 2.155)
1,3.5-trimethytbenzens 0.542 0.589 0.56 0.527 0.435 0.23
1.2 4-trimethytbenzene 1.824 2.056 1.961 1.878 1.777 0.864
1.2.3-rimethylbenzene 0.483 0.559 0.538 0.505 0.482 0.201
naphthalene 0.826 0.789 0.805 0.732 0.722 0.232
TOTAL BTEXTMB 73.626 89.101 79.107 81.237 77.264 25.435
NITRATE 1.39| 10.6 75.2; 285 88.9! 80.4
NITRITE 0.2 0.68 1.13! 0.7, 0.7! 0.6]
Dissoived Oxgyen T 0.46 0.44: 0.87: 0.09' 0.33]
Bromide 1041 111 194 63.2 61.7! 28.3]
Total Iron ' 0.28, 0.14]
Sulfate ! 1.7 4.14,
H 1 ) . ! |
| ' ' 1
H : ) )
! | i i
| | .
! : i 1
| | ! ]
) | , !
' |
T
: T
1
H |
| i |
! H | .
Il
| ' |
] i 1 ] {
j i 1 i i
H | ! i
i i : :
Il i V | ]
; 1 ’
1
v T
N 1
T
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[US EPA DENITRIFICATION STUDY | o ] o o o ] L -
INJECTION AND EXTRACTION PORTS
Aromatic hydrocarbon detection limits given in text.
All concentrations In mg/L

LOCATION: INJECTION PORT N R R _ N R I I o
Compound == Sampie 1D: E-179  |E-182  E-195 E-207  |E-208  |E-251  |E-277  |E-279  |E-322  |E-324  |E-366  |E-368
Date: | 15-May-96| 17-May-96| 21-May-96( 25-May-96| 29-May-96( 1-Jun-96] 4-Jun-96( 7-Jun-96| 12-Jun-96|17-Jun-96| 24-Jun-961 29-Jun

Benzene o . _._%0o00] 0.016| o 0.028 _ N

Toluene _ o __0000] 0.026 o 0065 -

Ethylbenzene —_— e _ b, 00001 0.000{ —_ 0.000 .
pm-xyene 0 ..} 0000} o000 A j_.goo0} .

o-xylene ___0.000 o 0.000 _ R _ 0.000 R

1,3, - 0.000 ] 0.000} _ - . 0.000] I P
1,2,4-trimethyibenzene 1 __oo00] 0.000] N o 0.000 _

1,2 3-timethylbenzens 0.000 _ 0000 . o 0.000 . _

naphthalens - 0000f | 0000 I . Q000f I I
| _____ Date: | 15-May-96| 17-May-96| 21-May-96) 25-May-96] 23-May-98] 1-Jun-96| 4-Jun-96| 7-Jun-96/12-Jun-96/ 17-Jun-96|24-Jun-9¢
NITRATE - — ] 1210] 1230[  136.0|  1480[ 44 = 159 0.05 183 134 155
NITRITE o 005 005 0.05] 0.05 005 0.05 0.05 0.24 0 02|
TOTAL FE 0.05

SULFATE B e A S S 2 RS SRV A

BROMIDE o ' | ]

) T T Tl |Note: injection samples E-195 and E-277 collected from end of injection tubing which was su in contaminated injectionwel. | " "1 7T
I These samples nol representative of supply water. ; 1 1 o I
- T JERRRN S S U S 1 R
LOCATION: EXYRACTION PORT RN SR S B "4_ SRS PR TR SRR A
Compound Sample ID: pwd-1 pwa-2  [pwd-3  lpwa-1 2 ped-1  Ipwd-2  Ipwd-3  [pwd-1  1pwa-2  [pwd-3

e A o . jpwd-2  lpwd-3 . . -
] Date: 25-Mar-96| 25-Mar-96| 25-Mar-96| 3-Apr-96| _3-Apr-96] 3-Apr-96| 8-Apr-96| 8-Apr-96| 8-Apr-96| 15-Apr-96/ 15-Api-56/ 15-Apr-96,

. ) . USSR R R SRS RS DU
Benzeno 8.014 0573 T 3382 0796 526]  6.261]  1.421] _ 6.147 667] 0869 4692 6.04

Toluene _ 17.465 2568 8098]  1.76] 12616] 13.868] 3435| 14.339] 15886 2916] 10771] 14.317

Ethylbenzene 3962 075| 1376  0354] 1877] 2004 0554 212]  2735a] " 0485| ~ 1588] 2142

|e.m-xytene T T T T ees  ase| 282 o0751| 0 3753|416l 1.921] 4363|4776 0984 3273 4473
o-xylene B . . 2.957 0591 1122} (0293 1518 1.656 0.456 1.78 1968) 0402] 1325, 18
1,3,5-trimethylbenzene 1 0.788 0117  0.147] 0098  0.195 0.21 0108 0208 0224] 0.102]  0.16] _ 0.202
1.2.4-trimethylbenzene , . 2.028 0.314] 0424]  0191] 0524|0551 0233 058 0625 0.212] 0437|0567
1,2,3-trimethylbenzene _|—_osu|"" ooe7’ 0122l " 0038] 0145|0161 005 0166l 0.179] 0044] 0.121] 0.169

na ) X 0.091 0145| ~ 0038] 0206] 0205 0038 0213 0284 o 0193  0.176
TOTAL BTEXTMB 1T Taa388] T 6672 17.648]  4318|  26.084] 20.032]  7.416] 29622 33.169] _6.014|  22.56] 20.906
|NiTRATE
INITRITE N R ) )
|TOTALFE - R D U (VR R PR S AR R S N S R
|SULFATE




$9Z

US EPA DENITRIFICATION STUDY o B o o
NITRATE CELL e B} . 1
INJECTION AND EXTRACYION PORTS B o _ o . } ol
Aromatic hydrocarbon detection | . B o ~ o B
Ali concantrations in mph. o } ) 1
JLOCATION: INJECTION PORT R R B o R 1 )
Compound E369  [E400 €433  |E434 lg4es [E-502 E-sa0  JES74 |ESTS (€576 [E
20-Jun-96]  3-Ju-96] 9 Juk96| 16-Ju-96| 26-JuF96| 6-Aug-96| #HERNNE| 4-Sep-96| S-Sep-95| skwamwNy|

Benzene ~0.000 I ~0.000 )
Toene .
Ethytbenzene
p.m-xylene
o-xylene
1.3,5-trimethylbenzene
1,2 4-rimethylbenzene
1,2,3-trimethylbenzene
naphthalens
NITRATE ™
NITRITE
TOTAL FE
SULFATE
BROMIDE

e i . RS I - - 4 I ~ -
|LOCATION: EXTRACTION PORT I I 3 R B B I D
Compound E-A77 E-181 E-198  [E-278  [E32y  [E-367 €-573  [E610 |E-623

L 15-May-96| 17-May-96| 21-May-96| 4-Jun-96) 12-Jun-96(24-Jun-96 #8| 4-Sep-06| SRENINRS| 2-0c1-96
. 1 3T 2y o 28T A - . JRE] L) LT
Benzene 8.225 p.528]  12981| 12476] '10393| 12576] 11.538] 9147| _€358] 61| 2875 2355 2265 1994
Tolene 11.479 17.09] 21.602] 26.131] 28616]  39.95] 39.621]  36.835] 35493] 34.589| 28.881) 28.01] 33731 29093
Ethylbenzene 1.552| 2206|2678 3239 3693 5359| 5609f 5578 5985| 571 6703 815 6947| 5753
p.mxene 3203 6183  5642] 6746 7814 11217 11689] 11.714| 12638 11945 14361 13.98] 14699 12427
o-xylene ) 1.368 1908 232 " 29021 3415] 478 s2[ 5.189| 5551( 5398] 6122 5611 6368 5240
1.3,5-trimethylbenzene 0.175 0224] ~ 0227] o0268] 0.30% 0427| 0441] ~ 0424] 0465| 0423 0514] 0449 054 0432
1,2 4-timethylbenzene 0.435 0,639 0643 0828] 1481 " 1502] 1402  T1782]  1.588 191 1524
1,2,3-trimethylbenzene 0.134 0.184)  0.197] 0.237 B 0528 0.467 0.56)  0.444
naphthalene 0.162 0.223 0257|  ©0287] = 0373 _0608|  "0651] 0717] _0761] 0743] o0818] 0552
TOTAL BTEXTMB 24.815] 37.373]  46.548] 53.131 71.355| 69101 66.722] 62527|  58.56] 68.138] 57.459
NITRATE 005/ " 3810|3860 89 Coaz0f T T aas[ T as3] T Teel T 73l 806|857
NITRITE 0.05 005] 094 183 149 188 iTa] T Tad 127] 063 076 063
TOTAL FE Y T D X 24 B o o eas] I 0.1§
SULFATE f 2 656 8.54




992

[US EPA DENITRIFICATION STUDY — I . i —
|NITRATE CELL ) o 1 T
[INSECTION AND EXTRACTION PORTS I R e
Aromatic hydrocarbon detection | o R S .
All concentrations in mgil R o B .
LOCATION: INJECTION PORT N I N P D
[Compound E678A |E679  |E85 lE761 _ [E-763  |E-766  [E767 €768
| 28-0Oc1-96| 28-Oc1-06( 28-Oct-96| 6-May-97| 9-May-97| 9-May-97| 17-May-97| 26-May-97
Benzene S R S AN -
Toluene B o S . ;
Ethylbenzene N N o Y ~
p.m-xylene IS TR T IR S N
oxylepe 000000000 . e . e o o
1,3,5-trimethylbenzens o I D . _
1.2 4-trimethylbenzene N I )
1,2 3-trimethylbenzene . o . o o B
280ct-08| _“__j_ R R ]
INITRATE 14| o 126 123 14| 99 119
NITRITE 02| __4 005 005 0.05 0.05 0.05
TOTAL FE 022 o2 T T 237
SULFATE _ 2.08| ~ il Tl 4.05
BROMIDE - N 27 220 224| 60.2 746
_ " |Note: E-€85 unfitered sampleforiron |
e B e - — ..
LOCATION: EXTRACTION PORT R e I I )
{Compound E-875 E-681  |E-701 |E-757 E-764 |E-769 mean for May 1997 puni
16-Oct-06|28-0t-96| 4-Nov-96| 2-May-97| 9-May-97| 26-May-97] )
156) Iz 175 182] 199|mean  [sd
|Benzene 0031 | 0608|0543 0.54] " 0.466 05 0044
Toluene 25.734 | 19108 18.635] 21.099 19.24 197]  1.284
Ethybenzens 6007 5,182 5.126 5.279 §.262 5.2 0.084
fp.m-xylene 13278 11.702] 11473 11647 1794|116 0.161
o-xylene 5439 7 | 4667|4585 4.579 453 4.6 0.034
1,3, 5-trimethylbenzene 0485 051 0.457 0.43 0475 05 0.023}
1,2.4-trimethylbenzene 1.705] 1728 1.8 1.549 1.713 16| 0084
1,2,3-trimethylbenzene 0.498 | 0451 0.439 0.431 0471 04| 0021
naphthalens 076 | 0692 03595 0359 0658 05 0158
[TOTAL BTEXTMB 54838 | 44648] 434B3] 45913  44.609 M7l " 122
NITRATE 70.7 " kA 59.2 22| ¢ 64.9 16.7
NITRITE 0.61 I R X1 0.62 012 o84
TOTAL FE __ 022 42
SULFATE 3.02 8.12




U.S. EPA - Denitrification Study

Vertical Profile Data

Nitrate Cell

All concentrations in mg/L.

‘ - i
depth .benzene toluene ethylbenzeq

date _date elapsed sample  location
: time | ; {em) .
(days) | : ;
LOCATION: PZ4E ! ! 5 !
! | !

26-Apr-96 35181 -18,E-162 PZ4E-1 30 24.44 62.346 11.344
26-Apr-96 35181 -18/E-163 PZ4E-2 60 29.564 50.791 6.658
26-Apr-96 35181 -18E-164 PZ4E-3 80 73.906! 162.872 63.302
26-Apr-96 35181 -18|E-165 PZ4E-§ 150 42.546 72.171 18.005
26-Apr-96 35181 -18|E-166 PZ4E-8 180 0.155 1.352 0.277
26-Apr-961 35181 -18(E-167 PZ4E-7 210 0.018 0.101 0
26-Apr-96 35181 -18|E-168 PZ4E-8 240 0.062 0.108 0.021
26-Apr-96 35181 -18/E-169 PZ4E-9 270 0.086 0.159 0.034
4-Jun-96 35220 21|E-274 PZ4E-2 60 ! 1.084 27.737 4.832
4-Jun-96 35220 21'E-273 PZ4E-3 90 & 297.783! 684.877| 283.637
4-Jun-96 35220 21|E-272 ‘PZ4E-5 ' 150 @ 36.715 58,397 15.56
4-Jun-96; 35220 21 E-271 PZ4E-6 180 21.381°  31.621 4.03
4-Jun-96. 35220, 21 E-270 PZ4E-7 210 17.903 25611, 2.604
3-Jul-96 35249, 50:-E-397 PZ4E-2 60 0.467-  25.203. 7.59
3-Jul-96.  35249] 50:E-396 .PZ4E-3 90 11.787'  58.961 15.637
3-Jul-96; 35249 50.E-395 PZ4E-5 | 150 31.283'  50.668 9.597
3-Jul-96; 35249 50E-394 ‘PZ4E-6 | 180 30.489 48.575 6.222
3-Jul-96! 35249 50;E-393 ilPZ4E-7 210 25.798 46.084 5.382
21-Aug-96 35298 99'E-533 iPZ4E-2 60 0.507 1.128 1.157
21-Aug-96 35298 99 E-534 PZ4E-3 a0 1.059 35.671 7.128
21-Aug-96 35298 99.E-535 PZ4E-5 150 9.355. 56.994 7.556
21-Aug-96/ 35298 99/E-536  |PZ4E-6 180 11.553 55.13 7.315
21-Aug-96; 35298 99|E-537 {PZ4E-7 210 1.015 0.188 0.456

|
2-Oct-96 35340 141/E-617 PZ4E-2 60 0.459! 0.627 1.062
2-Oct-96 35340 141]E-618  |PZ4E-3 90 1.029 24.725 7.602
2-Oct-96 35340 141(E-619 PZ4E-5 150 7.082 49.370 6.403
2-Oct-96 35340 141/E-620 PZ4E-6 180 4.882 48.871 6.267
2-Oct-96 35340 141 E-621 PZ4E-7 210 14.292 48.606 6.040

i !
18-Jul-97 35629 430|E-812 .PZ4E-1 30 0.019' 0.143 0.039
18-Jul-97 35629 430/E-801 'PZ4E-2 | 60 0.315 0.136 1.286
18-Jul-97 35629 430;E-802 {PZ4E-3 90 1.173 9.004 7.770
18-Jul-97 35629 430|E-803 PZ4E-5 150 1.784 47.976 6.202]
18-Jul-97 35629 430(E-804 PZ4E-8 180 |  0.373 13.439 2.576
18-Jul-97 35629 430/E-805 PZ4E-7 | 210 |  0.596 27.208 5.358
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U.S. EPA - Denitrification Stu)
Vertical Profile Data '

v
|

Nitrate Celi

|
{
i

All concentrations in mgiL.

I
!
}

I

1,2,.3-TMB :naph

.TOTAL

268

date p.m-xylene o-xylene 1,3,5-TMB '1,2,4-TMB -
LOCATION: PZ4E
= 26-Apr-96° 24.092. 9.63: 1.84: 5.259, 1.318, 1.655:  141.924
26-Apr-96 14.171 5.967 0.648: 2.265: 0.566: 0.955, 111.585
- 26-Apr-96  146.775 49.275 19.175. 54.461" 12.949 10.135! 592.85
| 26-Apr-96 35.526 12.667 4.262: 10.06: 2,522 2.28! 200.039
26-Apr-96: 0.583. 0.238] 0.041 0.146 0 0; 2,792
26-Apr-96: 0.061! 0i 0 0 0 Qi 0.18
26-Apr-961 0.048, 0.018 0 0.027 0 0 0.284
26-Apr-96i 0.073; 0.03 0 0.05 0 0 0.432
| ' N .
i ; , |
4-Jun-96! 10.295] 4.435 0.438 1.379 0.388 0.512 51.1
4-Jun-96]_ 570.743]_201.291 __ 5.063] _215.72| _ 50.612] _ 9.235 2318.961
4-Jun-96 31.861; 11.881 3.711 9.541 0.703; 1.843| 170.212
4-Jun-96! 8.462' 3.59 0.34: 1.128! 0.309; 0.414, 71.275
4-Jun-96 5.247' 2.347 0.063. 0.209| 0.069. 0.065| 54.118
3-Jul-96 | 16.075; 7.109! 0.614, 2.141 0.57! 0.894 60.663
3-Jul-96| 31.482i 12.2081 3.654: 9.833 2.295, 2.176] 149.033
3-Jul-86! 19.41] 7.875 1.803 5.054 1.197! 1.162! 128.049
3-Jul-86, 12.937! 5.717 0.502 1.735 0.459: 0.689: 107.325
3-Jul-96 10.998, 4.8721 0.27 0.998 0.279! 0.356| 95.037
. . ' |
21-Aug-96 5.75 1.741 1.182: 3.847 0.933 0.458! 16.703
21-Aug-96 15.222 6.554 0.612. 2.128 0.613 0.913 69.9
21-Aug-96 16.5 6.954 0.632 2.207 0.623 0.851. 101.672
21-Aug-96. 15.541 6.605: 0.6, 2.052: 0.591: 0.789: 100.176
21-Aug-96. 0.965 0.413! 0.03; 0.106; 0.031; 0.038; 3.242
! | | ! 1 i |
- 2-0ct96] 4745, 1.730] 0909 2.554]  0.554] _ 0.130] _ 12.77
2-Oct-96 16.103 7.014 0.596 2.073 0.580 0.800 60.532
2-Oct-96 14.332 6.116 0.553 1.923 0.547 0.714 87.04
2-Oct-96 13.246 5.682 0.505 1.757 0.502 0.653 82.365
2-Oct-96 12.774 5.512 0.422 1.510 0.440 0.517 90.113
18-Jul-87 0.199 0.088 0.041 0.080 0.032 0.041 0.693
18-Jul-97 6.036 2.047 0.657 2.0868 0.480 0.367 13.42
18-Jul-97 16.168 7.010 0.587 2.088 0.569 0.868 45.237
18-Jul-97 13.158 5.548 0.447 1.760 0.429 0.693 77.997
18-Juk-97 5.3685 2.155 0.230 0.864 0.201 0.232 25.435
18-Jul-97 11.493 4.906 0.331 1.347 0.336 0.361 51.936
Page2 of 3




U.S. EPA - Denitrification Stw

Vertical Profile Data

Nitrate Cell ;

All concentrations in mg/L.
j L |
date ‘NITRATE NITRITE D.O. ‘TOT.FE :SULFATE
LOCATION: PZ4E
26-Apr-96
26-Apr-96
26-Apr-96
26-Apr-96
26-Apr-96 i ! i
26-Apr-96 » .
26-Apr-96
26-Apr-96|
4-Jun-96. 119, 0.48! 2.04; 0.05, 9.47
4-Jun-96| 138, 0.2} l 0.05! 7.73
4-Jun-96! 160; 1.49 0.97! 0.07! 8.94
4-Jun-96| 77.5) 0.2; 0.51! 0.05, 5.79
4-Jun-96! 53.1 4.16: 0.92! 0.515 26.5
| ' 1
3-Jul-96 147! 0.1 1.57 0.12 3.13
3-Jul-96 140 0.25 1.21 0.05 3.38
3-Jul-96 137 1.61 0.91 0.09 3.81
3-Jul-96 150 0.18 1.4 0.07 2.66
3-Jul-96 36.6 5.01 0.74 0.55 7.94
‘ 1
21-Aug-96| 85.3| 0.44, Q.37 0.05 7.88
21-Aug-96. 82.7! 1i | 0.05 7.45
21-Aug-96, 86.3 1.68! 1 0.05 7.68
21-Aug-96 90.5 1.05; 0.49| 0.05 7.63
21-Aug-96 41.0 1.4 : 0.15 6.22
2-Oct-96 108 0.12 0.45" 0.05 8.27
2-Oct-96 | 101] 0.88] 1.08 !
2-Oct-96 101: 2.24: 0.86 !
2-Oct-96 107! 0.15 0.72 !
2-Oct-96, 90.5; 0.52: 0.95: 0.26. 8.46
: i
18-Jul-97 1.060 |
18-Jul-97 514 0.05 0.44
18-Jul-97 0.41
18-Jul-97 0.49
18-Jul-97 90.4 08 0.33
18-Jut-97 11.1 0.0 0.24
Page 3 of 3
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0LT

Depth _|Eben  ipm-Xyl |o-Xyl

(cm TOC) 11D oo [mghg) Lmpkg) Hmg/kg) |(mphg) Hmghp)
0.0715 wy_ 0.0 00| 00 00| o0|
0.2148 114 0.0 00 00 39 00
0.3575 115 00 go| o0 0.0 0.0
0.5005 116 0.0 194 261 778 261
0.6435 | 188  1604| 353._3+ 584.2| 2178
0.7865 18] 0.0] 62 58] 128  so
0.9205 19 0.0] 42| 00 00 oo
1.0725 12000 0.90| 00| 00 0.0 00
1.2155 121 0.0 00| ool 00 oo

gm2 58 584 888 2117 785
- =fe e — e

Core 4D Depth interval: 0.145]

Depth _ [Sample | |Ben Tol Eben  |pmXyl |o-Xy

{cm TOC) [ID . (mphg) H(mphkg) |(mghkg) I |(mg/kg)

_0.2175 122 - 0.0 0.0 0.0 00 o0
0.3625 23 - T 0.0 00 oo/ 00l ‘oo
0.5075 24| 6.8 804 53] 00l oo
0.6525 125 128 474 29 13 00
0.7975 126 19.1 583 97 572 " "nes
0.6425 w27 172 605 2416| 6103 " 161.1
1.0875 128 T 148 487 2130 __4808] 1894
1.2325 2 0.0 0o o0 33 oof

I gm2 221 920| 1473 3568 1068

_|135-TMB_[124-TMB |123.-TMB (naph _ _[Total _ [ =~
(mg/kg) _(mo/kg) [(mg/kg) [(mo/kp) [(mgkg) |
901 00f 00 0.0 00 7.2
00 28] Too| 0.0 68 215
X Y 0.0 00 00| 358
KR/ 328 74l 87| 2072  son
838 2248 50.3 484 165408] 644
0.0 47 0.0 0.0 345|787
00! 00l 00/ 00| 42" 830
00f 00| 00 00 00} 1073
0.0 0.0 0.0 0.0 00| " "1218
294 81.5 177 166] 5865
A
135-TMB {124-TMB [123-TMB [naph Total T
(mg/kg) |(mg/kg) i(mohkg) [(mohkg) |(mpfkg) -
00| 00 0.0 0.0 0.0 218
0.0 0.0 0.0 0.0 0.0 36.3
228|318 10.7 15.8 1733 50.8
780| 2027 31.8 898 3976 853
964 2741 60.1 160| 6024 79.8
849 2313 528 60.1] 1519.8 04.3|
614 1676 37.7 36.2] 12085] 1088
1) 00 00 00 33| 1233
107.1] 2828 60.2 427 2177
N S _
r n
S Y S
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L2

R0 ROns H A

[135-TMB [124-TMB [123-TMB |naph~ [Total '
(mg/kg) _i(mokg) |(mg/kg) _I(mghkg) [(mg/kg) -

oo 00f 00 0o 00| 7.}4
00 00 00 0.0 00, 216
0.0 0.0 0.0 0.0 00| 380
26.2 427 123 133] 1831 50.4

T 732 2044 48.3 199 577.4| 'u,el

0.0 0.0 0.0 0.0 00] 792

0.0 0.0 00 0.0 00| 936

____00 0.0 0.0 0.0 00| 108.0
_ 34 764 18.1 103] 2385

Depth 7 >Xy)  |135-TMB [124-TMB [123.TMB |naph |Totai
{cm TOC) |ID _ (mgkg) [(mg/kg) I(mpkg) [(mghg) I(mgkg) [(mpkp) |(mg/kg) |(mghkg) [(mghkg) |(mg/kg)

T 0.0 0.0 00 ool ool ~ o0 0.0 0.0 0.0 0o 78
108 0.0 0.0 0.0 00| oo/ 00 0.0 0.0 0.0 00] 233
107 0.0 0.0 0.0 00 o0/ 00 00
108 15.6 72.6( 422 i3] 319 85| 2328
109 0.0 0.0 8.6 234 67 54 13.2
110 0.0 0.0 43 120 33 0.0 4.6
111 0.0 0.0! 0.0 00] oo o0 0.0
112 0.0 00 0.0 0.0 00/ 00 0.0
) m2 62 242 184 §5.2 14.0 34.0 834
ICoreaG | Depth interval 0.144 R
Depth _ |Sampie Ben Tol Eben pm-Xyl lo-Xyl ~ [135-TMB |124-TMB
(cm TOC) |ID MLMB)__M)_%TKMLJM_ |(mghkg) |{mg/kg) |
0.1 154 0.0 0.0 0.0 0.0 00 00 0.0
02 155 0.0| 0.0 0.0 00 o0l o0 0.0
04 156 0.0 0.0 0.0 06/ 00 00 0.0
0.5 157 0.0} 272 00| 05  00] 131 205
| 08 158 16.0 49.7 854] 2606| 565 721 196.7
08 159 o.of 00( — 00 0o/ 00/ 00 0.0
T oe| T ie0 0.0 0.0 2] " e0| 00 00 44
14 161 0.0 0.0 0.0 00| ~ ool 00 0.0
.13 e2 0.0 00, 00 00 004 00p  ( 0.0/
______ g/m2 50 238 274 (XX 175 264 688




e

[U.S. EPA Denitrification Study 1 N A R e -1
| Nitrate Cetl | | R S I : U RO
Zeros used for not-detected samples R D R L
Method detection limits provided in text. . N e = N N .
I N 1 D
Core 4H Depth interval 0.155 | I ) I
Depth____|Sample Ben Tol _ [Eben lpmXy |oXAd _ |135TMB [124-TMB [123-TMB |naph _ [Total | =~
(cm TOC) |10 (mp/kg) _ [(mpkg) ((mg/kg) |(mghkg) ((mpkg} [(mp/kg) [(mghg) (mghkg) Hmgkg) mgkg) |
I X1 138 00 "~ 0of """ 00l """06/ " 00| " 00/ 00l 00 00| — oo " 78
02 139 0.0 00 __00] _00] 00| 00} 00/ __ 00 .00l 00 233
04 140 0.0 00 00/ 00 00 00 00/ 0.0 00 00 388
05 141 1.7 503 235 e67 174 777 188.4 348] 156 4862 543
07 142 213 76.4| 2624] €350, 1731 104.1 2818]  640| ~ 646] 16828 698
0.9 143 14.2 8551|2207 4965 1833 7.2 1935 428  a13f 13273] 853
1.0 144 18.0] 2153 2792 _ e08.0| 2220 66.1 2344 s25 506] 17667 1008
1.2 145 0.0 00| 00| 33 0.0 0.0 00 ool  00] "33 1163
| 21.7 1323 2648 6034 198.6 113.0] 209.2 64.7 57.3; 17550 B
Core 4i Depth Interval 0.155 B N (NS I SRR S S S
Depth__ [Sample Ben To _ |even [pmXxy [oXyl _ [135-TMB {124.TMB [123-TMB
{(cm TOC) (ID (mphkg) _[(mghg) [(ma/kg) |(mghkg) (mpkg) [(mgkg) [(mp/kg) |(mpikg)
X 130 0.0 Too| ool o0l 00 0.0 00| o0
o2 131 ___ 00 00| oo 00 o6 ~ 00| 00 o0
0.4 132 10.1 94.8 §33] 1535 4687 54.8 1337|2886
___ .05 133 17.5 187.1] 2370 _5286| 1806|  76.1] = 2038| 456
07 134 19.0] 5430/ 2887  6351) 2202| 25| 2513/ = 550/
09 135 0.0 664 271 503 214 102 235 5
10 138 0.0 e8] ‘ool 00 0.0 0.0 00 oo
T 2 137 0.0 74 00| o0 0.0 0.0, 00| 00
- g/m2 155 3018 ~ 2020 4587 182.7 77.8] 2041 44.8
Core 4J Depth Interval 0.144 I N T
o | N —
Sample Ben Tol Eben  lpm-Xyl _|o-Xyl 135-TMB |124-TMB |123-TMB
(cm TOC) {ID (mp/kg) _l(mgkg) [(mp/kg) [(mphkg) |(mghg) |(mgkg) Hmghg) |(mgkg)
0.1 163 e 00/ " ool " oof " eof 30 " 00l " 44 ool o
0.2 184 0.0 101] T 40] " 185 87 48/ 88l 00
0.4 165 0.0 00 oo 38 o0 00 00 00
0.5 168 156]_ 2138|2304 5822] 2101 806/ 2193|491
0.6 167 221 6983|  330.0| 7343|2855 1095  "2028]  ess
Y 168 11.0] 4210 1707 _ 3751 1356 560 1504 334
o8 169 198 7058 " 2843| " @21.8] 224680  933] 240 558
1.1 170 0.0 220 esf 151 sel oo  s8 oo
L | m X 05 00 53 _ _00i 00 00 0.0
IR 212] 6444 3205 7320/ 2635 1065 2883 632
_____ - I ST R U D .
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[U.S. EPA Denitrification Study 1 N S N _ N
Nitrate Ceil | R R A N T LT
Core extract R L 1
Zeros used for not-detected samples o R N R N
Method detection Nmits provided intext. | i - B R
CoredK | |Depthinterval 0.145 ) 1 . o R Y/
Depth _ {Sample Ben  ITol _ |Eben  lpmXyl loXyl [135-TMB 1124-TMB [123-TMB |naph ~[Towal | " "7°
(cm TOC) 1D (mpg) _ |(mgrkg)  |(mg/kg) |(mpkg) |(mghkg) [(mgikg) i(mo/kg) [(mg/kg) [(mpikg)  |(mgkg) o
0.0725 13 00/ — 00l """00l " @0l oo/ ~ 06" """00| ~ oo 060 6ol _ 73
0.2175 14 0;9 0.0 _..9:9 e 0.0 0.0 __92 - ‘_Oﬁ.(wl o 9._9 o 0.0 0.0 ____2_1:3
0.3625 15 0.0 0.0 0.0 0.0 00| oo "ool ‘0o oo 0.0 36.3
0.5075 16 17.3 71.0 358] 1810 423\ 100.7) 2798 s3] T 2i8[ 8207 50.8
0.8525 17 210 79.3 3226 760.1 237.6 1080 2907 65.1) 67.0 1051.4 65.3
0.7975 18 242 267.7 389.3 848.1 312.1 121.9 326.7| _7.‘_5;3 a J4.5 2437.8 7g_§
0.9425 19 23.5 833.8: 3538 774.2 279.0 156| 311.3] 69.9 684 2829.6 84.3
1.0875 20 335 1293.5 537.3] 1181.1 431.8 18468] 5043| 11486 1345 4415.5 100.8‘
15825 21 Y Y ) 0.0 0.0 00l 06| oo oo 0.0 62| 1503
1.7376 22 00 38 0.0 0.0 ) ) Y X 0.0 38 1738
1.8825 2 00|~ 00| 00| 36 00, ©0]” o0 00 0.0 36| 1883
2.0275 24| 0.0 47 52| 128 52 "060] T731 ‘a0 00 300| 2028
|g/m2 502 1301.1|  7205| 1628.5]  6748] 2711|7300 1628] 188.1| Se079
| R R ) )

Core 4L Depth Interval [ otas| T D D - i

| o [ S R A TR S S _

Depth __ |Sample Ben ToI " |even " |pmXyl [oXyt 135-TMB_[124.TMB [123-TMB [naph ~ [Tota!

{cm TOC) JiID (mpfkg) [(mghkg) |(mgkg) |(mghkg) [(mghkg) [(mghkg) I(mphg) Hmp/kg) [(mgkg) [(mphko) |
0.0725 146 00— oo oo 00 00/ 00l oo " oo 0.0 0.0 73
0.2175 147 0.0 00| oo 0.0 0.0 0.0{ 0. 0.0 0.0 0.0 21.8
0.3625 148 0.0 00 00 0.0 0.0 0.0 00 00 0.0 0.0 3623
0.5075 149 380| 2588 28] _ 2625 755 2338 5182] 1108 677| _1638.1 508
0.8525 150 20.1 621 808| _ 257.0 67.3 914] 2564 56.9 447 o380 653
0.7975 151 209 90.4| 93319  7239] 268.8] 1013 2737 620 50.4] 19322 79.8|
0.6425 152 20.7| 1842|2750 " 6003] 2185 86.3] 2319 518 503 17201] 043
1.0875 153 454] 16025 6503} 14230 5151 2159 5758 12000 126.8] 52838  108.8
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U.S. EPA Denitrification Study | 1 o { .
Water content data from muiltilevel TOR gr_ob_e_s_ , Nitrate Cell i N

Gasoline spills on October 16 (Control Cell) and October 17 (Nitrate Cell) B N DU — o

T lcaus N o T leaus “

Depth 17-Oct-95| 17-Oct-95| 18-Oct-95| 20-Oct-95|  1-Nov-95/ 29-Feb-96|Depth (m) [Depth _17-Oct-95|  17-Oct-95

em) __|(%). (Saturation) (%) (%) (%) (&) | Jem) __[(%)  |(Saturation)

1942 ~ 20.36 45.31 14.37 15.32] 1547 1542  1.942| 1937 4216  95.08

184.2) 4493 100.00 44.84 4448P 4345 459 1.842 183.7 4383  98.85

174.2 43.7 97.26 43.48 4339 4412 4514 1.742 173.7 4391| 99.03

164.2]  44.17 98.31 43.07 4362 4381  41.99 1.642] 163.7] 4287 = 96.68

154.2|  43.65 97.15 436| 4378 4369 4606  1.542 153.7 43.75|  98.67]

1442 4339 96.57| 4297 4294 43.09] 4442 1.442] 1437 4434]  100.00

134.2 41.56 92.50 42.61 431| 4328 4374 1342 1337 41.32 ~93.19

124.2 2294 51.06 3762] 3881 < 4144 4253 1242 1237 3287 7413

1142 T7.95] 3847] 2169 2602/ © 37.75| 4071 1142|1137 17.98) 4055

104.2 15.91 35.41 20.07 29.32]  36.92] 4033 1.042 103.7 1922  43.35

94.2 16.2 36.06 1972|2179 3559  40.31 0.942 93.7 20.39 45.99

84.2 17.32 38.55 17.25] 193] 3691  39.87 0.842 83.7 2047  46.17

742] 175 38.95 169 1865 3851 404 0742 737 17.64)  39.78

642 1553 34.56 164| 1699 3093 39.46|  0.642 63.7 15.39 3471

54.2 15.88 35.34 13.13 11.95 13.05 47.69 0.542 53.7 13.89( 31.33]

44.2 25.25 56.20 21.73 2093  19.86 40.95 0.442 43.7 24.56 55,39

34.2 19.36 43.09 23.04 21.8] 20.82 42.27 0.342 33.7 2028  45.74

242 14.37 31.98 15.32 15.47 15.42 38.42 0.242 23.7 13.09 29.52
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Cau1
18-Oct-95| 20-Oct-95| 1-Nov-85| 29-Feb-96|Depth (m) |Depth 17-Oct-95| 17-Oct-95| 18-Oct-95| 20-Oct-95| 1-Nov-85|29-Feb-96|Depth (m)
(%) (%) (%) (%) _ . Mem) (%) |(Saturation) (%) k%) (k) |(%) L
_13.09] 1514 14.27 1937] 1957|  3824]  8528] 1538] 14.48]  1341| 1385 1.957
4372|4448 4343 1837 1857  44.02 98.17| 4597| 451]  4520]  48.23]  1.857
44.06|  44.06 4468 1737 1757 4462 99.51|  44.35 445] " 4357| 46.88] 1757
44| 4443 448] 4467 1637 1657 4437  98.95| 44.13| 4444 4479| 4812|1657
4363 4291 44.37 442  1537|  155.7]  43.55 97.12 36.3| 4065] 4225  46.39] 1557
4346 4347 4373|4491  1437|  1457| ~ 44.84] 10000/ " 2599 37.95] 39.97| 45/ 1457
4389 4393 44.27 44.4| 13370 1357 4277 95.38) 20.36| 3516  40.71|  46.84|  1.357
41.42 41.9 4212|4365 1237 1257 3327 ~ 7420/ _ 244| 3185 399/ 47.06]  1.257
3251 3661 41.68 428 1137 1157  27.37]  61.04] 2638 3059 40.34] 4557|  1.457
22| 3268 39.09 403 1.037] 105.7]  19.01 4240 2374 2097 37.28] 4371  1.087
2232  28.04 37.78]  4352| 0937 957 19.97| 4454|2147 2268 3655 4144  0.957
2164|2361 39.1 4276 0837|857 1846  41.17| 1871 2177 36.53| 4097  0.857
1947 20.6 3946] 4095 0737 757  17.32 38.63] 2024 1929 37.36| 3365  0.757
1662|1765 3569 4049 0637 657 14.34 31.98] 1579  16.32|  29.47| 2819  0.657
1296 12.87 1548] 4287| 0537 857 1295 2888 1238 11.88]  11.64] 2882  0.557
197  19.05 17.73] 3847 0437 457 2451 5466| 1849 1812  1761| 2888  0.457
21.44 203 2044] 4121 0337 357 17414 38.16] 2162 2064 19.95] 2571  0.357
1514 14.48 14.27 38.24] 0237 25.7 15.38 3430 1448] 1341 1385 2036  0.257
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U.S. EPA Denitrification Study
Dissolved Oxygen Data |
Control Cell Injection and Extraction Concentrations
24 hour mean injection concentrations |
]
F ! f
Date .Date ;Elapsed Influent Effluent
! 'Pumping Time |Concentration _Concentration
[(days) (mgiL) {(mg/L)
15-May-96; 35200/ 1 .6 0.17
16-May-96 35201 2 6.7
17-May-96 35202 3 8.3 0.38
19-May-96 35204 5 7.7
21-May-96 35208 7 6.2
22-May-96 35207 8 0.5 0.33
24-May-96 35209 10 0.2
25-May-96 35210 11 2.14
28-May-96 35213 14 1.69
29-May-96 35214 15 2.8
29-May-96| 35214 15 4.3
30-May-96 35215 16| 4.8
2-Jun-86| 35218 19 3.86
3-Jun-86! 35219 20 1.72
4-Jun-96 | 35220 21 3.3i 1.08
5-Jun-861 352211 22 21,
7-Jun-96. 35223, 24| 2.3
8-Jun-96i 35224 25; 1.9
11-Jun-96: 35227, 28 1.1
12-Jun-96. 35228 29! 3.1
14-Jun-96 35230! 31! 24!
15-Jun-96 35231 32 2.3}
17-Jun-96 35233 34 2.8]
19-Jun-96 35235 36 3.15
22-Jun-96 35238 as 0.85
24-Jun-96 35240 41 0.8
25-Jun-96 35241 42 02;
26-Jun-96| 35242) 43 1.6
28-Jun-96; 35244 45 1.9
29-Jun-96 35245 46 2.2
1-Jul-96 35247 48 1.6
2-Jul-96 35248 49 1.65
§-Jul-96 35251 52 3 0.3
8-Jul-96 35254 55 1.6
9-Jul-96 35255 56 1.5
12-Jul-96 35258 59 a9
14-Jul-96 35260 61 2
16-Jul-96 35262 63 2.15
18-Jul-96 35264 65 1.3
22-Jul-96 35268 69 2.5
23~Jul-96 35269 70 1.5 0.17
24-Jul-98 35270 fa) 3.1
29-Jul-86 35275 76 34
3t-Jul-96 35277 78 3.1
1-Aug-96 35278 79 3
4-Aug-96 35281 82 2.85
5-Aug-96 35282 83 3.1
Page 1 of 2
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U.S. EPA Denitrification Study

Dissolved Oxygen Data |

Control Cell Injection and Extraction Concentrations

b
\

24 hour mean concentrations
} 1

277

10-Aug-96 35287 a8 34 0.14
14-Aug-96 35291 92 1.9
16-Aug-96 35293 94 2.3 0.08
18-Aug-96 35296 97 1.3
21-Aug-96 35298 99 0.4 0.13
22-Aug-96 35299 100 1.1
26-Aug-96 35303 104 2.1
30-Aug-96; 35307, 108 1.2
2-Sep-96. 35310! 111) 22
| 4-Sep-86 35312 113 28 0.21
9-Sep-96 35317¢ 118 1.4
11-Sep-96 35319i 120 22
13-Sep-96 35321 122 32
16-Sep-96 35324 125 1.5
18-Sep-96 35326 127 1.45
20-Sep-96 35328 129 11
23-Sep-96 35331 132 1.5 0.08
25-Sep-96 35333 134 1.08
27-Sep-96. 356335 136 1.06
30-Sep-96. 353381 139 0.5
2-0ct-96| 35340} 141 1.74 0.14
4-Oct-96| 35342 143 17
7-0Oct-96 35345 146 14
9-Oct-96 35347 148/ 1.5
11-Oct-96 35349 150} 0.4
13-Oct-96 35351 152, 2.05
16-Oct-96 35354, 155! 2.15 0.34
18-Oct-96 353561 157 2.1
23-0ct-96. 35361: 162 2.1
25-Qct-96° 35363 164 3
28-Oct-96. 35366 167 1.1
28-Oct-961 353661 167 0.15
1-Nov-96 35370 171 0.21
4-Nov-96 35373 174 0.13
2-May-97 35553 175 0.06
9-May-97 35559 182 2.37 0.05
9-May-97 35559 182 5.4
14-May-97 35564 187 54
21-May-97 35571 184 5.6 0.05
26-May-97 35576 199 38 0.01
mean through November 4: 2.30 0.27
s.d. 1.69 0.26
mean May 9 through May 26 4.53
s.d. | 1.39
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U.S.EPA - Denltrification Study | [ o ~ I
Vertical Profile Dats, Post gasoline release | N L 1 D . -
Controi Cell R R N S
Aromatic hydrocarbon detection limits given in text N B R I D B
dae """ isample  [location [depth [benzene [toluene |ethyibenzene|p,m-xylene [o-xylene [1,3,5-TMB [1,24-TMB|1,23-TMB [naph [total
(cm) |(mgn) |(mgh) |[(mgn) (mgh) _ [(mgh)  [(mph)  [(mpA)  |(mgl) [(mgl)  [{mgn)
LOCATION: PZ3A o - I R - -
22-Nov-95{E-1 PZ3A-2 60 31,104  56.238 7.417] 16725 7.103]  "0.709 2.403 0623]  1.010{ 123031
22-Nov-95}E-2 PZ3A-3 90 20467  50.814 7.035] 15.104 6.397 0609 2033 0.542 0.745] 112745
22-Nov-85]E-3 PZ3A4 120 18432]_ 41.7680] 5743  12284] 5218 0454|  1.570 0.417 0.687] 86577
22-Nov-85(E4 PZ3A-S 150 176368  40.221 54710 11757(  _49801] " 0427] 1418 0383] "0548] 82857
22-Nov-85[E-5 PZ3A-8 180 0.003 0058 0015  0.043 0015 0000  0.000 0.000 0000 0.134
22-Nov-95|E-6 PZ3A7 210 0.000 0.018 0000  0.000 0000 0000 0,000 0000|  0.000 0.018
22-Nov-85|E-7 PZIAS 240 0.032 0.038 0008, 0026 0.000]  0.000 0.000 0000]  0.000] _ 0.103]
22-Nov-85|E-8 PZ3A-8 270 0.000 0.020 0.011 0027 _o.p%m 0.000 0.000 0000 _ggggl T o069
LOCATION; PZ3B T I R R ]
22-Nov-85(E-9 PZ3B-2 60 27.726)  ©61.874 10322| ~ 22804 9356 1.715 4.825 1.206] 1611 141.519
22-Nov-95|E-10 P238-3 90 0.188 0.266 00685  0.140 0.053 0.000 0.000 0000|0000 0711
22-Nov-85[E-11 |PZ3B4 120 0347, 0302 0054 0128 0.047 0.000 0.000 0.000] 0.000| 0.878
22-Nov-95|E-12 4@&5 150 0.636 0419 0144 0302 0.108 0.000 0.000 0000 0000 _ 1.608
22-Nov-95[E-13 PZ3B-6 180 0.006] 0018 0000 0019 0.000 0.000 0.000 0.000 0.000] " 0.043
22-Nov-85[E-14 |PZ3g-7 210 |NS NS NS NS NS INS INS_ " INs INs ~ | " 0000
22-Nov-85(E-15 PZ3B-8 240 0.004 0028 0012 0037 0.014 0.000 0.000 0.000 0000  0.096
22-Nov-85|E-16 PZ38-8 270 o.oos[ 0.066 0.018 0.087 0.021 0.000 0.000 0.000 0.000 0.181
]‘ —_— _——— _ —_ _————
LOCATION: PZ3C L o . R
22-Nov-85[E-17 P23C-2 60 41.974) 52903 6.996 16.152 6.739 0.737 2.398 0.242 0.800]  120.131
22-Nov-9S|E-18 P23C-3 90 3.087 8.841 1.384]  3.075 1,264 0.153 0.428 0.119 0.112] 18474
22-Nov-8S|E-18 PZ3C-4 120 0.061 0.228 0141 = 0318 0.115 0.047 0.100 0.021 0.000] 1,060
22-Nov-85(E-20 PZ3C-S 150 0.000 0.030 0012 0034 0.012 0.000 0.000 0.000 0,000 0.088
22-Nov-85|E-21 PZ3C-6 160 0.037 0.024 0.000 0.000 0.000 0.000 0.000 0.000 0.000] _ 0.062
22-Nov-95|E-22 PZ3C-7 210 0.000 0.020 0000 0020 0.000 0.000 0.000 0.000 0.000]  0.049
22-Nov-95|E-23 PZ3C-8 240 0085  0.078 0110 0312 0.108 0.148]  0.382 0.004 0.004] 1.322
22-Nov-85{E-24 PZ3C-9 270 0.008 1.024 0750 1.831 0.726 0.167 0.464 0.125 0.103]  5.198)
— G G S —— - - — [P SR
LOCATION: PZ3D i o o
26-Nov-85|E-25 P230-2 60 328568 51.326 6.448 14.939 6.374 0724 3.008 0.617 1.068| 117.358)
26-Nov-95(E-26 PZ3D-3 90 956.751]  702.813 560.308| 207.048] 185662 313.145| 46.878| 188.721]  51.403| 3215.019]
26-Nov-85|E-27 PZ3D-4 120 08.687]  134.436 31.714] 19138 30.730] 33.203] 26524 6.858|  7.060] 390.358
26-Nov-05|E-28 P23D-5 150 10.138) _ 33.862 5.654| 12165 4.831 0.666 1.986 0.508 0727| 70539
26-Nov-95|E-20 PZ3D-8 180 0.000 0014 0000 — 0.000 0.000 0.000  0.000 0.000 0000| 0014
26-Nov-95/E-30 PZ3D-7 210 0008 0038 0.008 0.028 0.000 0.000 0.000 0.000 0.000 0.083
_ 26-Nov-B5[E-31 P23D-8 240 0.005| " 0.041 0o16] 0047 0.016 0.000 0.007 0.000 0.000] = 0.130
26-Nov-85|E-32 PZ3D-9 270 0201 0622 0308 _ 0659 0226) 0081 _ 0180 0.045 o'c&ﬂ 2757
o 1 e b - B e e e e




6LT

|U.S.EPA- DenitrificationStudy | _‘___I»_ . ] o R n _
Vertical Profiie Data, Post gasoline release . i R _ DU N
Controi Cell ]

Aromatic hydrocarbon detection limits given intext o R B R N S

R - - . i Y I R S R

. i AR S B R N S R

LOCATION: PZ3E N T . I R N

.. 26-NOv-85[E-33 PZ3E-2 60 63482 81705 20.230; 40462 15527] 14.567| 12779 3.045] " 3475]  255.371
26-Nov-85 [E-34 PZ3E-3 90 70.687|  105.348 32854 §5.136]  21.866]  7.344| 20677 4705 5.133

. 26-Nov-9S|E-35 P23E-4 120 34.951 _ 1.142
26-Nov-95|E-38 PZ3IE-S 150 | 105.876 8.534
26-Nov-95|E-37 PZ3E-8 180 0.038] 0.037

_ 26-Nov-85(E-38 PZ3E-7 210 0.007} 0.000
26-Nov-85/E-39 PZ3E-8 240 0.005 0.000
26-Nov-95|E-40 PZ3E-9 270 0.008 0.009
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[USEPA DENITRIFICATION STUDY - I T I
CONTROL CELL T [ o N R A I ) 1o
ALL PORTS AT LEVEL -2 (60 CM DEPTH)_ o I T T U U e R S T
All concentrations in L e ] ____gf_*[‘____ B S e
|LocATiON PZ3AZ o I JRO S A AR I I R S
|Compound Sample ID. _[E-1 €82  |e202  |e221 {E2s7 _|e200 i E-335 E-380 |E411  |E437  |E470  |E-503
A Date: 22-Nov-85| 25-Apr-96| 21-May-96| 30-May-86| 4-Jun-98| 12-Jun-98] 24-Jun-96| ~3-Jul-96| 9-Jul-96| 23-Jul-86| 6-Aug-86| 21-Aug-96
Benzene 31.104|  27638| 9.022]  2977| 10642|  0887] = 1139/ 0420|  0761] 1082] 0650] 0448
Toluene 56.238| 52743|  25942|  11.617| 22602 _ 6.708] _10.764] 2762| 7.618] 11096  7.906]  6.409
Ethylbenzene 7117 6901 4248 2305 2189  1.442 2509 0944| 2041|3038 2369 2385
p.m-xylene 16.725] 14924] 9142]  5067| 4.343 326 6.463 2251] 4.803]  6.806] 5289 544
o-xylene 7103 6288 3685 2002|1938 1278 2455 o849 19227 2751|2152 2,031
1,3,5-trimethylbenzene 0.709| 0.583 0.426 0.319 0.078 0.239 0490 0209 0.355 0423] 0.354 0.372
1,2 4-trimethytbenzene 2403 “2.046| 1.373 0055 0.264 0699 3_ 300] 0655 1032 1.191]  1.020 1.102
1,2,3-trimethytbenzene 0.623 0.553 0.370 0.248] 0080 0.18] 0.145] _0266] 0352  0.208 0.302
|naphthalene 1.010 0845 0458 0.253]  0.055 0.163 oaae 0148 0213] 0301 0.307 0.305]
|TOTAL BTEXTM8 123.032] 112523 54664] 25744 42171 14.956 25.956 8.410] 19.012) 27.043] 20.345] 18792|
Dissoived Oxypen |7 o5 22 1.8 13 058 149 0.74 0.83 1.2

Total Iron N 0.07 ~Too7 T
Sulfate | 1338 1 322 1

LOCATION PZ35-2 e ___}_,_, - I S -
| Compound Sample ID:_[E-0 E91 |20  |E223 E-202 €337 [ |E412” |E440  |[E473_ |E508

. : 22-Nov-85] 25-Apr-98| 21-May.96] 30-May-98 12-5un-96] 24-Jun-96] 9-Jul-86] 23-Jul-96( 6-Aug-86| 21-Aug-96
Benzene 27.726]  26550] 6.504 3.267 1.194 2685 0753] 1.788]  1.231 0.579
{Toluene 61.874 52425 20487 12488 8072|  27.024] 11.288]  14.895] ~ 11.655 7.059
Ethylbenzene 10,322 6813 4101 2.185 1421 5200 4125]  4779] 4347 3.802
p.m-xylene 22.884 14505 9.088 4.851 3s18]  11.767 | o481 10775 1001 9.142
o-xylene 9,356 6076 3567 1.988 1415 4.904 3806]  4.346] 3981 3.337
1,3,5-trimethylbenzene 1.718) 0550 0.564 0318 023 0.550 0.503|  0.577| _o0.588 0.578
1,2 4-trimethyibenzene 4.825 1821] 1687 0.951 0.661 1.604 | vess| 1621 1.873 1.935|
1,2,3-trimethyibenzene 1.206 0508] 0434 0.249 0.173 0.462 0437] 0518] 0542 0.543|
naphthalene 1.611 0695 0504 0.262 0172 0.710 0.542| 0.546]  0.585 0.588]
|TOTAL BTEXTMB 141.518] 110033] 46936 26,556 16.8568] 55.076] 32588 39.844] 34.822]  27.654|
Dissolved Oxygen "1 Toas 19 094 054 0.95 1.42 0.49 0.9]
LOCATION PZ3C-2 o

Compound Sampie iD: _|E-17 E-100 E-204 E-225 E-264 E-339 E413_ |E443  |E476  |E-509

: 22-Nov-85] 25-Apr-06] 21-May-06/ 30-May-66 12-Jun-96| 24-Jun-66 9-Jul-86] 23-Jul-96] B-Aug-06] 21-Aug-96}

Benzens 41674]  20460]  1.014 0.485 o217 0435| 0.441 0.356] 0178 0.182
|Toluene 52003 58925 5503 2402 - 1.249 3136 2243 4708 1878 0.752
Ethylbenzene 6.996 7742 vn 0.837 0.514 0.845 0.761 1416] 0766 0.541

m-xylens 16.152 16.873 3.947 2222 TS 2,879 2548] 3435 1858 1.25
o-xylene _ 6.738 7158  1384] 0814 o _04ST 105 0823} 1388] 0748 044
1,3 S-trimethytbenzene 0.737 .63 0.367 2,076 0.159 0.344 0324 0256] 0.148]  0.148
1,2,4-imethylbenzene 2398 2198] 0979 0624 [ 0425 0888 0928 0663} 0374 0.339
1,2,3-timethylbenzene B 0242] 0569 "0.259 0.154 | e102] 0218 0.218 0.498] 0102 01
|naphthaiene 09 0753] _ 0248] ~ o0076] 0165 | 0176 0111 0000 0.011
TOTAL BTEXTMB o __1@3_1__1_24_.;3% 15472] 0.90K 8| | aasal T ogel | 8558 12531] ~6174| _ 3761
|Dlaolved Oxygen 0.79 1.2 19 1.81 2.24 0.64] 0.78 0.65
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US EPA DENITRIFICATION STU] _ I o R
CONTROL CELL I 4 - _ I R - S —
ALL PORTS AT LEVEL -2 (60 C ] I I S0 U S
All concentrations in | T . B} [
LOCATION PZ3A2 I . I B DR R
| Compound E-542  |E-577 EB44 E702  |E722 | I IR PR R
4-Sep-96| 25-Sep-98 16-0ct-98| 4-Nov-86| 4-Dec-56 IR R
|Benzene 0.188 0.178 0.158] " 0.085 _ 0.397( e B
{Toluene 1.794] 1499 1152] 0497|2349 T
{Ethylbenzene 0.563 0.578 0.603 0378| o0e77] — o
lp,m.m 1.254 1.442 1404 0886 2163 - o
o-xylene 0.508 0.568 0.537 "033] 0835 T o o
1,3,5-trimethyibenzene 0,105 0126 0.108 0107]  aime] ]
1,2 4-timethyibenzene 0.265 0.335 0.314 0208 os78] | |
1.2,3-timethylbenzene 0.073 0.00 0.082 0067 0.133 7]
0,064 0.068 0,079 0175 0198 - I
|[ToTAL BTEXTMB 4814 4.862 4437 2833 _7.828] T -
| Oissotved Oxygen 0.72 0.99 0.69 1.18 ) o
Total kron I
Sulfate
- _— - i
[tocaToON PZ3B2 _ o
Compound E-545  |E-580 E-647  |E-704 ) -
4-Sep-96 25-Sep-96 16-0c1-968| 4-Nov-06 1
Bonzene 0.355 0.251 0.144 0.082 - e
Toluene 2,902 1.959) 1,085 0.309 -
Ethylbenzene 1.433 1.123( 0.612 0.308] - |
|p.m-xytene 3.285 268 1.430 0.753)| - T ]
o-xylene 1.248 0.978 0520 0252 - ]
1,3 5-trimethyibenzene 0238] 0238 0134 0122 N A
1,2 4-trimethylbenzene 0.715 0.724 0403 0.343 T T
1,2, 3-trimethylbenzene 0.194 0.192 0.102 0.073 R
0.185 0.128 0124 0.065 - i
|TOTAL BTEXTME 10.555 8.274 4554 2.307 N
|Dissoived Oxygen 0.68 0.62 0.72 094 R R
[LocATION P23c-2 N
1Compound E-548  |E-583 E-650  [E-706 R
4-Sep-06| 25-Sep-96 16-0ct 86| 4-Nove8| | e
Benzene 0.280 0.354 0.251 Xy R R N
Ildm 1.752 2.657 1.191 0727 T
Ethylbenzene 1.08 1,406 0.774 0617 N
m-xylene 2523 3316 1.862 1472} T
o-xylene 0.921 1219 0.666 0517 T T
1.3 5-rimethylbenzene 0.239 0.307 0.205 0203 1T
1.2 4-timethytbenzene 0.708] __ 0.908 0.569 0.561 - N
1,2 3-rimethylbenzene 0.183{ 0.235 0.148 [ X A e .
naphthalene 0.148] 0123 0.199 K AL R ST, I I
TOTAL BTEXTMB 7.821| 10525 5883 4508 N I _
Dissotved O 0.6 0.79 0.61 0.60
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[USEPADENITRIFICATION STUDY 1 N R . 1
CONTROL CELL _ | R I N R ) o
ALL PORTS AT LEVEL -2 (60 CM DEPTH)_ T o R R 17 )
All concentrations in T A S (S ~ e g e _
LOCATION PZ3D-2 ] N D R B N I
Compound _ SampleID; [E-25 _ |E09_ [E-205  lE227 | " |E-206 [E3a1_ [ 7 E414  {E446 gﬂg_mjggg
o Date: 22-Nov-95| 25-Apr-06| 21-May-96) 30-May-98] | 12.Jun.96| 24-Jun-96 8-Jul-96| 23-Jul-98| 6-Aug-86| 21-Aug-96
Benzene 32856 20011 1215] 20964 T ean 0231}~ | "0318] "0127] 0106 0066
Toluens o 51.326/  48.785] 4305  40116[ _l418] 1663l | 1438 1503 0800] 023
Elhylbenzene 6.448 6.061 1.278 8279] 70314 0576 __0454|  "oe72| 0531] 0204
p.m-xylene T 14939 13018 2712 7367 0748 1532 1.261] 1741 .25 0.487
o-xylene R 6.374 5522 0.971 6833 | o288 0554] | " ‘0458] 0701|0480  0.171
1,3,5-timethylbenzene 0.724 0.532 0.238 1,585 0.078 0.157 0.188] 0141  _0.084 0.084
1,2,4-timethylbenzene 3,006 1.898 0.605 4.269 0.202 0.462 __0403] 0278] 0263 0.107
1,2 Ttimethylbenzene 0,617 0.476 0.371] 1035 "T0.052 0111 " To.118] 0082 0075 0.034
1006 o780 07| 0e72] 0,000 0.110 0.087] 0000/ " "0.000 0.12
|TOTAL BTEXTMB 117.356] __ 106.88]  11.637] 1013 3.278 5.306 4812| 5253|3708 1,483
IMQM_ 233 33 2.60 1.98 — ] 0] 175 0.65 0.57
LOCATION PZ3E2 — - - I D D
Compound Sample ID;_|E-33 Ed18_ (E206  lE220 " IE-263  [E-298 €-343 E388  |E415 |E440  |E482 |E515 |
- Date; 22-Nov-65| 25-Apr-86] 21-May-56| 30-May-96| 4-Jun-86] 12-Jun-86| 24-Jun-86] 3-Jul96| ©-Jul-96| 23-Jul-06| 6-Aug-98] 21-Aug-06
Elapsed Time -174 a8 7 8 21 29 0 50 s8] 70 84 99
(days) ' 1 I b
|Benzene 63462 38.932 1.548] 0.748] 0485 0.228 2026] 0.160]  0413]  0.400|broken 0.222
[Tovene 81.795]  €4.831 7.418]  4900] 4.301 2636 8614] 0803|1580 _ 4.227 0.892
|Etryioenzene 20238]  13.162 2415|2132 o891 0.768 4024 0338] 0718 2110 0.774
p.m-xylene 40462|  20.178 5.477 497 204 1.738 8545| 0831 1959] 4664 1912
o-xylene 15527 11.402 2,021 19| 08% 0684 2075 0208 0736] _ 1.970] 0.627
1,3 S-trimethylbenzena 14.567 3.242 0.513 0782]  0.194 0.213 1.194) 0087|0230  0.265 0.189}
1,2,4-trimethylbenzene 12776 8.981 1423| 2255|055 0.613 3187|0321 0631 0657 0.529]
1,2 3trimethylbenzene 3.045 2,174 0383]  T0.864]  0.145 0172 0.765] _ 0.031] 0151 0208 0.153
naphihalene 3475 2.261 0408  0517]  0.157 0.163 0762] 0058] 0000 0000 0.103}
TOTAL BTEXTMB 255371]  172.163 216 ~ 19176]  9.599 7.245|  32312] 2938 6418 14501 5.401|
Dissolved 191] 3s 1.3 148 1.68 24 096 037 0.48)
Total lron N 0.05 o608 [T 0.05
Sulfate | 732 3.23 7.65
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[US EPA DENITRIFICATION STU| u,, ] | — -1
CONTROL CELL i { B - o i
ALL PORTS AT LEVEL -2 (60 C| o o o v X o _ B
Al concentrations in o ) R B o
|LocATiONPZED-2 | | I S R T N
Compound E-551 E-566 . |ee53 [Ero8 | 1 R
| 4-Sep-96| 25-Sep-96 16-Oc1-96| _4-Nov-96 o i
{Benzene B 0431 0.182 ~ ona|l o007 1 1 R
Toluene 1794 2235 1308 057 [ R T
Ethylbenzene 0867  1.301] (| oseo2 " esor| 1 " " 7| B D B
pm-xylene 0 0.02 3.075 1880 1165 N D N L
o-xylene __).__0802 1.474 j__0702] 0428y | =} _ B T
1,3,5-rimethylbenzene 012 0186 | TTew22) o0l T R R
1,2,4-rimetiylbenzene 0.362 0.607 I X I & I R R
1.2,3-imethylbenzene 0.099 0167] | " oqo4l  "oose] | [ N
naphthalene 0.098' 0.079 ) 0309  o0o0BS] | 0 N
l‘rorua'rexrm 4.293 90| | Tsso3| 3300 | ] B
{Oissoived Oxygen 1 0.55 XY D ) S R
LOCATION PZ3E-2 B (S A (R A R N D
Compound Ess e leon [ea e |E7 E7s lesi ey Jeser  lems
4-Sep-96| 25-Sep-96| 2-Oct-86| 16-0Oct-96] 4-Nov-96| 4-Dec-96| 20-Jan-97|22-Mar-97| 26-May-07| 12:3un-87} 18- jul-o7
113 134 41185 A74] 204 281, M2} 377|394 430
iaenm 0.097 0091 0104 0.021 0025 ~0122] 0203 0317 oois[ 0111 0138
Toluene 0.650 0.248) 0354 0.152 0.138] _ 1.045 1.778]  4.439) 003] " 1.357] 2942
Ethylbenzene 0.192 0.258] 0435 0.088 0.173)| 053 083] 2220 0016|0693 1.321
p.m-xylene 0.488 0755| 1101 —0246] 0437] 1211] 1816| 4918]  0054| 1761|3230
o-xylense 0.193 0.267 0.376 0.088 0.144 0438] 0665 1.832] 002|  o0ees| 1.227
1,3, 5-trimethylbenzene 0.037 0063 0114|0035 0053 0098 0132] 0281 0007 0121 0.194
1,2 4-rimethytbenzene 0.089 0.225| ~0.320]  a070 0155 0208 0401|  o0@888]  0021] 047 0.69
1,2 3-trimethylbenzene 0.028 0.062| 0087|0019 0032] o0076] 0101|0232 0008 0.113] 01868
naphthalens 0.017 0000] 0056 0.017 0.121 008  0047| 0217] _ 02| 0088 0.128
TOTAL BTEXTMB 1771 169] 2956 0724 1.278 3674 5983 15383| ~ 0296] 5263 10047
Dissolved Oxygen _ 1 0.74 0.9 0.62 0.45 0.69 098] 05| 17| o008 031
Total iron . 99§+ el _._o3%% 1 06
Sultate 8.42 2.36 212
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|ussnoemmwmnousrunv - . . R o .
CONTROLCELL [ I R o | R Y T T T e A
ALL PORTS AT LEVEL -8 (180 CM DEPTH), —Ir o . U I A I . N I D
Aromatic hydrocarbon detection limits given in text, I o L R e e
All concentrations in mgh. . I U T S o o
LOCATION PZ3A6 - T ] H_{ R B D R
Compound Sample ID:  {E-5 E-88  |E-21 E-253 |E.280 |E-325 |E-376 _ |E-4D1  JE438  |E471  |E-504 _ |E-543
Date: 22.Nov-85| 25-Apr-86| 30-May-96| 4-Jun-96 12-Jun-96] 24-Jun-96]_ 3-Jul-86] 9-Ju-86| 23-Jui-96| 6-Aug-86| 21-Aug-86| 4-Sep-96
iaenum 0.003 2468] 15519 13039  861|  7.028f 38BY[ 2635 0789 1.411 1.380 0.894
|Tat 0.058] — 14.407|  30.231] "32.894] 33.005{ 56.512] 47.921| 43.720 4D57) 20.166)  19418] 15879
E e 0-01# 2848)  3739] 4108 ~ 4045  7260] 6856 6.648|  6.127 7.683 7626]  6.921
pm-aylene 0.043 503 7e99] 8572 8520( 15118 14.28] 13.925{  17.247] _ 16.185| 166233] 14752
o-xylene 0.015 2348]  3374| 3.669 3687 6.562] 6204 6.183 7.608 7113 7.183 8312
1,3, 5-timethylbenzene 0 0244 0371 0338] 0318 0500] 0548 0515 0.658 0.564 0.614 0.528
1,2 4-trimethylbenzena o] 0752 1.061| " 1.098 1.034 1.803] 1898 1777 216 1.979 2.108 1.86
1,2,3-timethylbenzene 0 0214] ~ 0336 0.305 0.289 0552 0503] 0.484 0.654 0.609 0.628 0.541
naphthalene 0 0243 " 0372| 0.398 0.383 0820 0761 0.715 0.918 0.939 0.879 0.882
TOTAL BTEXTMB 0.134] 20442 82902 64.417 50.01] ©96.345| 82953 76.612]  78.73] 65.661] 56.6703|  48.577
Dissolved Oxygen ] 128 1.47 045 0.67 0.61 1.64 1.09] 14 0.83
[total fe - D Y ) 0.29 T
sulfiate - 128 273
LOCATION P238-8 S
Sample ID:_|E-13 E85 B3 €282 |E-327 E403  |E441 _ |E-474 E-507 E-546
Date: 22-Nov-95| 25-Apr-96| 30-May-96 12-Jun-86| 24-Jun-96 9-Jul-96] 23-Jul-96] 6-Aug-06] 21-Aug-96] 4-Sep-98
Benzene . 0.008 0.288/BROKEN | 3827 3.180 2919 1.512]  183%7 1.208 1.924
Toluene 0.018 oasel | 34841 51388 27.598] 21686  17.138 17.755] 18728
Ethylbenzene ) 0312 | 4.709 7.813 7.321 8317 8.196 8.132 6.742
p.m-xylene 0.019 0484 10.039]  16.288 1533]  17.417] _17630]  17.632] 15072
o-xylene ) 0243 | 4.303 7.008 8.89 7.664 7519 7.108 5.656
1,3 S-timethylbenzene 0 o | 0384] 0645 0.561 0.654 0638 0.654 0.561
1,2, 4-trimethylbenzens [ ) I 1.278]  2.080 1.978 2173 2.178 2358 1.985
1,2,3-trimethylbenzene 0 0 - 0.357] 0.578 0.531 066 0.657 0.878 0,576
0 of | 0.463 0.888/ 0.826 0.811 1.028 1.005 0.851
ITOTAL BTEXTMB 0.043 1.533 1 60.311|  89.885 63674] 60.904) 56.912] 56.728]  50.185
{Dissolved Oxygen 282 0.37 0.64 062 05 0.57 0.54
Iioc.mon PZ3C-8 -
Compound £-284 E-328 E405  |E444 E-477 E-510 E-549
12-Jun-96] 24-Jun-96 9-Jul-96| 23-Jul-86| 6-Aug-B8| 21-Aug-96| 4-Sep-98
Benzene 2392 1.262 2.398 1.027 2.480 0.453 0.416
Toluene 35074] 38960) 18.724]  21.153]  18.526 15.21 9.158
[Ethylbenzene 5.518 8.224 7.601 7.953 7.520 6.8068 9.857
m-xylena _11.764] 17.304 16.128] 17.124] 16.586 15656 13.368
o-xylene 5.083 7.492 7.015 7.048] 6519 5.88 4.998
1,3 5-trimethyibenzene 0.444 06682 _ 0502 0.662 0.649 0.88 0.608
1,2 4-trimethylbenzene 1482 2192 2.037 21868] 2238 2372 218
1,2,3-trimethylbenzene o4t — oe07 1" o.553 0.664 0.684 0.665 0.632
naphthalene | o057 0.842 | o837 0.674 1.025 0.935 0.981
TOTAL BTEXTMB Jp.oe2ne|  7768S] | 55.884]  58.802( 56.227] 48767 42.176
Dissolved Oxygen 0.57 0.82 1.22 1 047 0.25
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‘QQEPA DEMITRIFICATION STUDY

CONTROLCELL 1 o R o o
ALLUPORTSATLEVEL §(80CM | R 4o R o
Aromatic hydrocarbon detection AN I S R -
All concentrations inmg/l. . N N R R o
LOCATION P23A6 ~ R P I S o
Compound E-578 _ E645 [ [ ] I S B
R 25-Sep-96 16-0ct88| _ R A AU A SE
|Benzena 0175 Tozed| T R T
Toluene 18.345 _4 vosest L4 4 e R o
Ethylbenzene 7.435] | T Tads R R R o
|p.m-xylene veos7l [ aeael | T . g
o-xylene 6.645 |._6383 I I ]
1,3 5 inmettyibenzene 0502 B 0.803 N S S P R
1,2, 4-imethylbenzene 2100 |\ 2w | o _
1,2,3-tiimetylbenzene 0616] 0.614) 1 L R O
naphthalene 0.88 081 - o B
TOTAL BTEXTMB 50.876, 45.138 1= - I
Dissolved B B I N
total fo T N R
iluilllh N o R o
|LOCATION PZ3B-6 1 I Y I D L
Compound E-581 eede T 1 | o T
25-Sep-96 L2 ) N S N S | o
Benzens 0412 R X221 S T RN T
Toluene 14611 5.915 1= o |
Ethylbenzene 6.826 5.814 L B o
p.m-xylene 15.888| 13.755 _ . _ ]
o-xylens 5517 __4854 R _ S I
1,3 5-imethylbenzene 0.673 0.673 _ 1 o
1.2, 2317 2,389 - o
1,2, 3-trimethylbenzene 0.603] 0704 T N
jnaphthalens 1.014] 1.011 I e
TOTAL BTEXTMB 48.208] ) 35.385] _ T -
Dissolved Oxygen R R e I ]
_— NN S FE —_ —
|LOCATION PZ3C-6 R _ T
| E-564 N D R D 1 N T
25Sep 98| ey NS R R e N
[ T ] R
|Benzene 0.583 0.443 ] - N
[Toluene 7.260 7023 T I D R 1
|Ethyibenzene 5.838 4.937 T I T
|p.m-xytene 13.647 11.733 B - T ] T
o-xylene 4.80 4005 N T R
1,3,5-trimethytbenzene 0.73 0.751 _ I B 1
11,2,4-trimethylbenzene 2.589 _ 264 -1 N R A
1,2,3-trimethyibanzene 0.752 - 0748 1 1 I S S o
0.608 o858 | I T o
TOTAL BTEXTMB 37.204 33T Sl T

Dissolved Oxygen
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[US EPA DENITRIFICATION STUDY N N 1 N R A 1
CONTROL CELL B i ) N N N A
ALL PORTS AT LEVEL -6 (180 CM DEPTH) - D T ) ) .
LLOCATION PZ3D-6 B I D P , . R P A o
Compound SampleD: |E-20 _ JE-113  |E-217 E-286  |[E-33) _ _|E407 _ JE4a7  [E480 E-S13  |E-852
_ Date. 22-Nov-95] 25-Apr-98] 30-May-96] _ 12-Jun-96| 24-Jun-96, 8-Jul-96] 23-Jul-96| 6-Aup-96| 21-Aug-96] 4-Sep-96
|Benzene 0 0.104 17.84] 19.703|  33.844 30531] 31473 28575  17.779] 15057
Toluene 0014 0.054]  27.573| 30.877) _ 54377 48.088]  52.246] 52313]  4B.111 46135
Ethylbenzena 0 o] 3532 3.993 8.777 | e 66857 6578  6522] 5825
p.M-xylene 1 o 0 0038 7303 8.397] 14118 12896] 13821 13.779] 13.814] 12281
0-xylens — U8 _0 3138 3.539 6.040 5.627 6056] 5848/ 5808/ 5302
1,3 S-rimethytbenzens 1 0 0 0287 0.325 0.559 0.488 0.542 0525 0515|0457
1,2,4-timethylbenzena 0 [ 0041 1063 1772 1.645 1.756]  1.731 1788 1.585
1,2, 3-trimethylbenzene ] o 0 0.264 0208 0486 0.451 0.531 0528 0517|0458
naphthalene 0 ol 0328 0.376 0.786 0.677 0734] 0789  0686] 0729
lTOTALaTEXTMB 0014 0.104] ~ 61.107] 88.572|  118.759 108.555| 113618 110776] 96638|  87.84
|Dissolved Oxypen 118 0.48 0.69 0.84 097 077 049
|LOCATION PZ3E-6 T N N R ) N 0 ) T
Compound Sample ID;_|E-37 E-122 €-219 |E-259 |E-288  [E-333  |E-382 _ (E409  [E-450 €483  |E-519 E-555
Date: 22-Nov-85| 25-Apr-96| 30-May-96| 4-Jun-96| 12-Jun-96( 24-Jun-86| 3-Jul-98| 9-Jul-96| 23-Jul-96| 6-Aug-96| 21-Aug-968| 4-Sep-96
Elapsed Time| 174 -18 16 3 2 Y 50 58 70 84) 99 1&‘
(days) . L i R S —
Benzene . 0.039 4,689 15271] 2652| 7983]  4287] 1.164]  1.195 0.421 0.496 0613 0.450,
Iloluone 0.248| _17.674|  209.183|  11.898]  31.224| 65515] 47.878| 45729]  38.985| 27.488|  16.935|  11.017
Ethytbenzene 0.54 3524 3614] 2232 3804/ 6882 6579) 6656 7417 7665  7.808] " 7.211
p.m-xylene 1.248 7.413 7.68 491| 8138] 14420 13.725] 13958 15675 16.176]  16.607| 15.310
0-xylene 0.434 3 3.274 2004] 3525 6310 6182 6.235 6.913 7.087| 7138 _6.556)
1.3 5-trimethyibenzene 0.09 0.311 0321] 0284 0319 0589 0533 0522 0.508 0507] ~ 0803 0.532
1.2 4-trimethytbenzene 0.28 1.06 1.028] 0874 1024 " 1855]  1.855] 1.80t 1838 10865 2117 1.872
1,2, 3 trimethylbenzene 0.067 0.284 0284] 0232 o0288] 0511 0483] 0.485 0.583 0591 0620 0544
0.037 0305 0358|  02%] 0362 0764] 0744 0741 0.814 0044 0855 0.922
TOTAL B B 2958 38.26] 60003] 25342) 56667{ 91105 79.154( 77322| 73343| 63008 53284 44414
Dissolved Oxygen o 183 o0& 105 32 2.09 12 075 ~ os|
tota) fa 0.06] A_ 0.1 ] oos]
sulfate T 106] . 289 R 738)
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US EPA DENITRIFICATION STUD

CONTROL CELL

ALL PORTS AT LEVEL -6 (180 CM L - N R T T

LOCATION PZ3D-68

Compound E-587

R 25-Sep-98

|8enzene 8618

|Toluene 50.148 _

Ethylbenzene 6.427

p.m-xylens 13.557

o-xylene 5.833

1,3,5-trimethylbenzene 0.508

1,2 4-trimethylbenzene 1.776

1,2,3-rimethylbenzene 0.51

|naphthalene 0.707

|TOTAL BTEXTMB 68.084

]Dissolved Oxygen

I‘Locamou PZ3E-8 N I N

Compound E-580 €615 |EB57 | |E-73s  |€750  [E-753  [E-778 E-788 _ [E-810
25-Sep-96] 2-Oct-96] 16-Oct-66| 26-Oc1-96| 20-Jan-87| 22-Mar-97| 2-May-97] 26-May-87| 12-Jun-97| 18-Jul-87

134 141 155 187 251 312 s3] an7 394 430

Benzene 0.358]  0.301 0.283 R X 0.479 0.218 02i9] 0222 0218

[Toluene 7.167] 5895 4.128 ] 7.423 8.806 3612 0.858 132 2029

|Ethytbenzene 8.302]  7.809 7.552 1 1ue 7.658 5.196 6.931 6.705| 5608

lp,m-xylono 17061 16921 16524 15687} 18.898] 11.391]  15.058] 14.857] 12.506

o-xylene 7.358] 6.765 6.443 ] 5883 6.265 4.489 5562 5327 4.379

1,3,5-trimethylbenzene 0642 0614 0.605 |l em 0.686 0452 053 0622 0547

1,2 4-timethylbenzene 2257] 2160 2.129 ] 2315 2.408 1606  1.827| 2249] 0.199

1,2,3-trimethylbenzene 0.657] 0625 0.619] 1 0644 0.662 0452 0537 0625 0.554

|naphthaiens 0.991 0.897 0.982 B 0924 0.937 0.696 0.818] 0914 0782

|TOTAL BTEXTMB 45.714] 42017]  39.275 | ar385|  44.708] 28.082] 3244] 32841 26822

|Dissolved Oxygen 0.85 05 643 0.52 0.56 0.48 0.24 0.4

total fe T 034 1.3 B

sulfate - ) T 2.23) N 4.78 ]
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|US EPA DENITRIFICATION STUDY B _ o _ e ~
|CONTROL CELL - N I b T 1T
INJECTION AND EXTRACTION PORTS) B 1 I N R R
Aromatic hydrocarbon detection limits given in text. D R e e I R A e
Al concentrations in mp/L I R R o T
LOCATION: INJECTION PORT 1 . R S ]
Compound Sample!D: |EA78_ |E-193  |E-27s €323 |€607  jE€4 | T ) 1
Date: 15-May-96 21-May -96 _ 4-Jun-96| 15-Jun-96| 25-Sep-96| 28-Oct-96 D -
|Benzene i o o oor8] | o041} T T
|Toluene e OO 0073 ] 002 _
|Ethyibenzene o ol ol oo3s[ Tl 0002 I
|p.m-xylene . 0 0 0.083 0002
o-xylene 0 0 0.015) 0001
1,3,5-trimethylbenzens 0 0 0.047 of _
1,2 4-trimethylbenzene o 0 0 0.093 _ o
1,2,3-rimethytbenzene 0 0 0026 SO | B
L 0 0 0.027 0142
NITRATE 0.05 0.23 o -
|NITRITE o 0.05 0.05 _ ,
TOTAL FE _ 0.1 L 0.16
SULFATE N 9.07 N 2.05
Note: sample E-275 was samplod from the end of the intake tube which was submerged in contaminated injection well. f
Waternouepremtame?fsuppplywmer _ I
LOCATION: EXTRACTION PORT ] T
Compound Sample ID _ | pws-1 pwd-2 pw3-3 pw3-1 pw3-2  [pw3-3 1\&13-1 pw3-2 pw3-3 pwi-1
Date: | 25-Mar-96( 25-Mar-06] 25-Mar-96( 3-Apr-96| 3-Apr-96! 3-Apr-96] 8-Apr-96| 8-Apr-96| &-Apr-96] 15-Apr-96
e Elapsed Time: e
Benzens . 4.895 0.766 0.879 3.502 4.875 8.333 2.82 4.768 8.435 2.944
Toluens A 12674 2.708 3.479 11.223 11.034]  19.005 8.62 11.189 18.209 9.164
Ethylbenzene 4.11 0.683 1.093 3.631 1.631 2.645 1.528 1.599 2.796 1.785
|p.m-xylene . 10.252 1.412 2317 7.343 3.301 5.524 3.129 3.22 5.707 3.851
o-xylene 3.537 0.549 0.831 2.627 1.351 2.242 1.308 1.383 2326 1.548
1,3 5-inmethylbenzene T 1.416 0.126 0.161 0.892 0.167 0.256 0.188 0.182 0.277 0.233
1,2,4-rimethylbenzene ] 3.383 0.307 0.388 2476 0.44 0.733 0.512 0.446 0.788 0.615
1,2,3-Urimethylbenzens 0.874 0.088 0.104 0.613 0.127 0.201 0.148 0.131 0.217 0.172
naphthalene o 0.518 0.081 0.074 0.631 0.197 0.225 0.146 0.163 0.306 0.238
TOTAL BTEXTMB T T mest 6.72 9.324]|  33.038] 23123] 39.164| 18.409] 23.082] 40.061 2055
NITRATE - —_I-
NITRITE o B o
TOTAL FE ~ o -
SULFATE ] o o
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US EPA DENITRIFICATION STUDY

CONTROL CELL R D I
INJECTION AND EXTRACTIONPORTS| | o
Aromatic hydrocarbon detection limi o _ o
Allconcentrations inmgl. R I
LOCATION: INJECTION PORT I ~ o
Compound e - | U S
L I [ S S oo
Toluene do ] o e
{Ethyibenzene R e _ Y
!g&m R A B % A IS
o-xylens L R R e
1,3,5-trimethyibenzene i B R
1.2, 4+ . N B _ ~
1,2 3-timethyibenzene R Ao
[naphthalena 1 R
[NITRATE ~ —— I S
NITRITE D D R P I
TOTAL FE _ .
SULFATE o 74_4

|LOCATION: EXTRACTIONPORT

E-180

17-May-96

7.595

13.373

Ethytbenzene 2407 1.301] _ 1.691 2,024
p.Mm-xylene 5,102 2672 3.444 4.218
o-xylene o 2.007 1921 1.449 1.725
1,3.5-rimethyibenzene . 0.256 0.13 0.168 0.175

0.414

1,2, 3-trimethylbenzene | o208 o083 o118] 0139 0182
naphthaene T 023] 0127 __0234] 0165 0214
TOTAL BTEXTMB 28.046|  21.816 _28.485] 36.356| 48.514
|NITRATE T <005| _ 347| _ <005

INITRITE

<0.05|

|TOTAL FE

ISULFATE

E-320

12-Jun-96
29

. 9788)
21561] 35321
2642

BET

E-398 |

E431

;;.j " —
S it Bt U
S S N
SRS St I R

_|E467 4!5500

24-Jun-96

3-Jul-96

9-Jul-96
56

70

10.883

10.475

8125

23-Jul-96] 6-Aug-96| 21-/

35,822

34.981

34.001

4.938

5.082

5.505

10.234

10.612

11.520

4.545

4.700

5.047

0.344

" 0.407

1.18

1.197

1321

0.319

0.335

0.456

0.473

68.711

68.199]

__ 0518
o

063
_ ..553
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[US EPA DENITRIFICATION STUDY | __ _ 1 - —
CONTROL CELL S I S N oo IR —
INJECTION AND EXTRACTIONPORTS| | - ) . ) - |
Aromatic hydrocarbon detection lim| } N I
All concentrations in mg/iL L _ o s B
LOCATION: INJECTION PORT _ ] i R
Compound e . . R R
Ethylbenzene - . B A [ SRR |
p.m-xylene - [N R S DU W S
1.3,5-trimethylbenzene [ ISNSUES (PN SRR SO
1,2 4-trimethylbenzene i N R i
1,2, 3-trimethylbenzene . I R I S N .
thalene R I I N _
NITRATE __ o R R R A i
NITRITE _ - D | - .
TOTAL FE _ i - I I
SULFATE e _ S IS A S
LOCATION; EXTRACTION PORT - - R |
Compound E-572 E-608 E624  [E-676 E-682  |E-712 E-758 E-765 €770
- 4-Sep-96[ 25-Sep-98|  2-0ci-96| 16-Oc1-96| 26-Oc1-96] 4-Nov-96] 2-May-97| 9-May-97| 26-May-97
T 113 134 " Tat 185 174 175 182 199
Benzene 3.074 1.816]  1.301 0.584| 0.559 0.53 0.413 0.306
Toluens 31,002) " 30.408] 24.026] 16.217| 19.469| 21447 19538]  18.072
Ethylbenzene 6.004 6668]  5417| 3799 4.968 5.23 5.026 4.87
|p.m-xylene _ 1281  14378] 11687  8.286] 106841 11225 10.738] 10.524
o-xylene 5433 5.988] 4846 3389 4.391 4.599 4.228 4.055
1,3 5 trimethylbenzene 0.44 0.523] 0425| " o0318] 0.445 0.446 0417 0.451
1,2 4-trimethyibenzene 1.563 1858 1504 1| T 1.506 1572|1506 1.616
1,2 3-trimethylbenzene 0.457 0.543] 0441 0322 0.402 0.434 0.415 0.437
0.668 0.732 0554 o4as1| T 0.546 0.562 0.318 0.335
TOTAL BTEXTMB 61451 62034] 50201 34.447 4297| 46.045 426 4o.sssr
NITRATE R T I
NTROE | | T ) - T R J
TOTALFE R R R 1 I D e % /)
SULFATE X T Y| N ] 6.62
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Vertical Profile Data

U.S. EPA - Denitrification Study

Control Cell

All concentrations in mg/L.

LOCATION: PZ3E _

291

date date Elpased sample Port depth benzene ‘toluene

j ;Time ! (cm) j

(days)

25-Apr-96 35180 -19 E-117 PZ3E-1 30 307.841 636.971
25-Apr-96 35180 -19 E-118 PZ3E-2 60 36.932 64.831
25-Apr-96 35180 ~19 '‘E-119 PZ3E-3 90 40.563 69.007
25-Apr-96 35180 -19 E-120 PZ3E-4 120 31.292 48.774
25-Apr-96 35180 -19 E-121 PZ3E-5 150 43.094 82.363
25-Apr-96 35180 -19 E-122 PZ3E-6 180 4.689! 17.674
25-Apr-96 35180 -19 E-123 PZ3E-7 210 2.412 5.693
25-Apr-96 ‘35180 -19 1E£-124 PZ3E-8 240 .258 7.714
25-Apr-96 35180 -19 ‘E-125 PZ3E-9 270 2.614 5.725
4-Jun-96 135220 21 E-263 PZ3E-2 80 0.485 4,301
4-Jun-96 135220 21 E-262 \PZ3E-3 90 18.264 37.194
4-Jun-96 135220 21 E-261 \PZ3IE-4 120 21,313 32.421
4-Jun-96 35220 21 E-260 'PZ3E-5 150 | 38.049' 62.504
4-Jun-96 35220 21 E-259 iPZ3E-6 180 | 2.652 11.888
4-Jun-96 35220 21 E-258 PZ3E-7 210 14.869 32.294
3-Jul-86 35249 .50 E-386 PZ3E-2 60 0. 1sm 0.803
3-Jul-96 35249 50 E-385 PZ3E-3 80 ! 1.346 53.582
3-Jul-96 135249 50 E-384 PZ3E-4 120 ¢ 19.782 46.745
3-Jul-968 135249 50 E-383 PZ3E-5 150 29.861 53.748|
3-Jul-86 ‘35249 50 'E-382 PZ3E-6 180 1.164 47.879]
3-Jul-96 '35249 50 ‘E-381 PZ3E-7 210 5.465 34.935

i H | i
21-Aug-96 35298 199 'E-515 PZ3E-2 60 0.222 0.892
21-Aug-86 ;35298 99 E-516 PZ3E-3 80 ! 0.376 28.767
21-Aug-96 ;35298 99 E-517 PZ3E4 120 0.415 53.537
21-Aug-96 135298 99 E-518 PZ3E-5 150 13.174 51.563
21-Aug-86 135298 89 E-519 PZ3E-8 180 0.613 16.935
21-Aug-86 {35298 89 E-520 PZ3E-7 210 5.338 22.484
2-0Oct-96 35340 141 E-811 PZ3E-2 60 0.104 Q0.354
2-Oct-96 135340 141 E-812 PZ3E-3 (] 0.31 5.753
2-0Oct-96 ‘35340 141 E-613 PZ3E-4 120 0.301 51.576
2-Oct-96 35340 141 E-614 PZ3E-5 180 0.497 49,433
2-0¢t-96 35340 141 E-615 {PZ3E-6 180 0.301 5.895
2-Oct-96 135340 141 E-616 P23E-7 210 0.643 16.286

| ! |
18-Jul-97 .35629 ;430 E-813 PZ3E-1 30 0.238 5416
18-Jul-87 135629 430 E-806 PZ3E-2 60 0.138 2.8942
18-Jul-97 356289 430 E-807 PZ3E-3 90 0.285 1.241
18-Jul-87 35629 430 E-808 PZ3E4 120 0.217 43.229
18-Jul-97 35629 430 E-809 PZ3E-5 150 0.299 47.032
18-Jul-97 35629 430 E-810 PZ3E-8 180 0.218 2.029
18-Jut-87 35629 430 E-811 PZ3E-7 210 0.138 4.127
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U.S. EPA - Denitrification Stt : ‘ ;
Vertical Profile Data
Control Cell :
All concentrations in mg/L.
|

LOCATION: PZ3E i

N I
date -ethylbenzene p,m-xylene I: o-xylene 1,3,5-TM8B ; 1,24-TMB {1,2,3-TMB naphthaleng

] |

! ! . ‘ |

25-Apr-96 ' 274.2! 657.444 213.719| 86.785| 242.648 61.049( 31.648
25-Apr-96 13,162, 29.178' 11.402! 3.2420 8.981 2.174; 2.261
25-Apr-96 21.048! 41.545: 14.064, 5.605] 13.357, 3.33 3.308
25-Apr-96 6.247 13.145. 5.476 0.57. 1.864; 0.507 1.026
25-Apr-96 23.212! 45.865| 15.691 5.872 14.041] 3.482 3.095
25-Apr-96 , 3.524, 7.413 3 0.311 1.06 0.284 0.305
25-Apr-96 1 0.833 1.67 0.722 0.073 0.198 0.062 0.054
25-Apr-96 0.879 1.76 0.782 0.058 0.219 0.049 0
25-Apr-96 0.614 1.238 Q.555 0.103 0.268 0.032 0

1
4-Jun-96 ' 0.891 2.04 0.836 0.194 0.55 0.145 0.157
4-Jun-98 6.265 13.128 5.323 1.017 2.795 0.717 0.595
4-Jun-96 4.31 9.051 .77 0.394 1.278 0.35 0.445
4-Jun-96 16.276! 33.333 12.518 3.588 9.651] 2357 1.88
4-Jun-96 ; 2.232 4.91 2.004 0.284 0.874' 0.232 0.256
4-Jun-96 . 3.965 8.427 3.645. 0.331 1.102] 0.306 0.402
3-Jul-96 0.338] 0.831 0.299 0.097 0.321 0.031 0.058
3-Jul-96 7.498 15.621 6.740 0.872 2.669 0.769 1.006
3-Jul-96 ; 5.975 12.417 5.500 0.492 1.737 0.459 0.784
3-Jul-96 ' 12.821 25.806 9.965 3.106 7.948 1.845 1.689
3-Jul-96 6.579: 13.725 6.182! 0.533, 1.855 0.483 0.744
3-Jul-96 4.008 8.135 3.671 0.196; 0.676] 0.195! 0.208
21-Aug-96 0.774. 1.912° 0.627; 0.189' 0.529 0.153 0.103
21-Aug-96 7.578 16.135 6.978! 0.65; 2.26 0.636 0.893
21-Aug-96 7.04 14.945 6.378 0.556 1.987 0.577 0.798
21-Aug-96 ! 7.162 15.314 6.472 0.646 2.186 0.63 0.863
21-Aug-96 f 7.806 16.607 7.138 0.603 2.117 0.62 0.855
21-Aug-96 6.748 14.502 6.054 0.438 1.566 0474 0.58
2-Oct-96 l 0.435 1.101 0.376 0.114 0.329 0.087 0.056
2-Oct-96 | 7.972| 16.805 7.338 0.646 2.237 0.837 0.844
2-Oct-96 ; 6.427 13.576 5.821 0.516 1.789 0.513 0.665
2-Oct-96 6.393 13.5 5.782 0.522 1.811 0.516 0.674
2-Qct-96 7.809 16.921 6.795 0.614 2.16 0.625 0.897
2-Oct-96 6.275 13.832 5.467 0.457 1.855 0.489 0.586
18-~Jul-97 2.121 12.366 8.108 1.239 3.565 1.068 0.142
18-Jul-97 1.321 3.239 1.227 0.194 0.69 0.168 0.128
18-Jul-87 8.76 18.409 7.581 0.653 2.343 0.645 0.97
18-Jul-97 6.028 12.536 5.308 0.422 1.661 0.405 0.668
18-Jul-97 | 5.984 12.456 5.225 0.426 1.667 0.404 0.644)
18-Jul-97 ! 5.608 12.506 4.379 0.547 1.98 0.554 0.782
18-Jul-97 ' 3.775 8.534 3.08 0.32 1.279 0.317 0.291]
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Vertical Profile Data

U.S. EPA - Denitrification Stu

Control Cell

All concentrations in mg/L.

LOCATION: PZ3E

i

293

date total misxmaI D.O. TOTAL FE .SULFATI

! . | ;

i
| -

25-Apr-96 2512.305]
25-Apr-96 : 172.163
25-Apr-96 : 211.825
25-Apr-96 108.901 . |
25-Apr-96 236.715 ! ‘
25-Apr-96 ‘ 38.26 ;
25-Apr-96 i 11.717
25-Apr-96 ' 14.72!
25-Apr-96 11.147
4-Jun-96 9.599 0.05 732
[4-Jun-96 85.298 1.22 005 9.19
4-Jun-96 73.339. 0.53 0.05. 7.73
4-Jun-96 180.156 1. 0.06 859
4-Jun-96 25.342; 1.83 0.06i 106
4-Jun-96 ‘ 65.3411 0.87 0751 134

i | ]
3-Jul-96 I 2.938 1.68 0.08 3.23
3-Jul-96 w 90.103 2.32 0.06 3.15
3-Jul-96 ’ 93.901 1.25 0.05 2.74
3-Jul-96 146.589] 1] 0.05 2.65
3-Jui-96 79.154. 3.2 0.1; 289
3-Jul-96 57.489 2.31; 1.06] 1.18
21-Aug-96 5.401] 0.48; 0.05 7.65
21-Aug-96 64.273 i 0.05 7.67
21-Aug-96 N 88.233 0.05 7.57
21-Aug-96 98.01 0.05 7.47
21-Aug-96 i 53.294 0.5 0.05 7.36
21-Aug-96 j 58.182] | 071 4.37
2-Oct-96 2.956. 0.99: 0.05 8.42
2-Oct-96 42,542 0.54.
2-Oct-96 81.194 0.47,
2-Oct-96 79.128 0.98
2-0ct-96 42.017 0.95
2-Oct-96 45.69 0.58 0.56 7.93
18-Jul-97 32.264 0.39
18-Jul-97 10.047 0.31
18-Jul-97 40.887 0.28
18-Jul-97 70.474 0.27
18-Jul-87 74137 0.37
18-Jul-97 28.613 0.4
18-Jul-97 21.861 0.54

Page 3 of 3



v62

Controi Cell o N I
Core extract samples . _ [ D S
Zeros usad for not-detectedsamples | | S R
Method detection limits provided intext. | e _ I
Core 3B
(cm TOC)
0.07
0.21
0.35
0.49
0.63
0.77
[X:))]
1.05
Core 3C
Depth
{cm TOC)
0.08
0.23
0.38
0.53
0.68
0.83
0.88
1.13
Core 3D
Depth
{cm TOC)
_ 007
0.22
0.50
0.685
0.79
.05
1.08

|135-TMB_[124-TMB
(mg/kg)

135.-TMB |124-TMB_[123-TMB_|naph Total |
{mghg) [(mokg) [(mg/kg) [(mg/kg) I[(mghkg) |
00 0.0 0.0 0.0 0.0 7.5
0.0 0.0 0.0 0.0 00 225
0.0 0.0 0.0 0.0 0.0 375
752 199.5 426 323 685.7 52.5
~ o0] 0.0 0.0 0.0 0.0 675
0.9] 0.0 0.0 0.0 0.0 825
00 0.0 0.0 00 0.0 975
06 00 0.0 0.0 0.0 1125
243|643 13.7 10.4 2211
135-TMB [124-TMB |123-TMB [naph __|Total T
(mg/kg) _[(mg/kg) l(mg/kg) |(mg/kg) [(mg/kg)
0.0 52| 0.0 00 M2 7.2
0.0 55 0.0 0.0 111 21§
386 742 16.3 123 285.4 50.4
00} 00 00 00| 45 648
00 00 0.0 00| ool 792
00 . 00] 00 00 _00] 936
00 __ 00/ 00 00} 00 108
"o 263 51 38| 966




11.%4

[USTEPA Denitrification Study 1. 1 , I R A R D L
IControl Cali 1 N - -
|Core extract sampies B R T R o
{Zaros used for not-detected samples § o 1 i
IMsthod detection limits provided in text. N N |
Core 3E o depth interval. o § R IR R S S
|Oepth | sample Ben Tol __ |Eben pre-Xyl |o-Xyt  |135-TMB |124-TMB |123-TMB |naph ~ [Total |
{em TOC) ... |b (mghkg) |(mgg) [(mg/kg) Kmokg) |(mghkg) |(mg/kg) I[(mphkg) |(mghkg) I(mg/kg) |(mgkg) |
T o07s 81 0.0 37 31| e8| 27 "33 "84 0.0 00l 300 75
0.2 82 0.0 33 32 80| oo 31 74 0.0 0.0 250 228
04 83 0.0 0.0 00 0.0 0.0 00/ oo 0.0 00| " oo 375
05 84 0.0 15.0 ool oo 0.0 0.0 38 0.0 go| 185] 52.5)
0.7 85 53 186 820 23| 43 308 718 139 39| 1840 67.5
08 86 0.0 0.0 oo 00| 00 0.0 0.0 0.0 00| oo 82.5
1.0 87 0.0 00 o0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 97.5
EX) 88 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1125
| gm2 1.7 13.1 47 1227 23 12.0 313 45 1.3 31—
Core 3F - depth interval: [R7] I R S ) |
lm 7 |Sample Ben To___[Eben  |pmXyl  loXy 135-TMB |124-TMB |123-TMB_|naph Total |~
{cm TOC) _ .o (moikg) _[(mghkg) I(mghg) [(mg/kg) |(mghg) |(mprkg) [(mg/kg) [(mokg) Hmgrkg) ((mohkg) |
0.0715] 65 0.0 00 oo ool 00 0.0 0.0 0.0 00 00|  7.128]
0.2 66 0.0 0.0 00| " od 0.0 0.0 0.0 0.0 00| " 00 21.4}
0.4 67 0.0 00| oo ‘ool oo 0.0 60l 00 00~ 00 3§.§I
05 68 0.0 248 128 313 109 15.0 326 75 77| 1425 " 499
0.6 60 10.4 kYA 269 695 16.8 51.1 137.8 260 10.3|  "387.5] 641
038 70 0.0 0.0 ool oo 00 0.0 0.0 0.0 00| oo 784
0.9 71 0.0 0.0 00| oo 0.0 0.0 0.0 0.0 00| 00 92.6}
1.1 72 0.0 0.0 06| oof 0.0 0.0 0.0 0.0 00[ o0o0| 10659
o g/m2 32 19.2 122|310 85 20.3 52.4 10.6 55| 1628 |
}CcmsG - depth interval: 0.152 1 1 - Tl
|Depth _|Sample Ben Tol Eben  [pm-Xy |oXy _ {135-TMB |124-TMB [123-TMB |naph Toal |
{cm TOC) - ___jip (mghg) |(mp/ko) [(mo/kg) |(mohkg) [(mg/kg) I(mg/kgl [(mgkg) [(mg/kg) |(mokg) [(mp/kg)
X 73 0.0 0.0] 00| 00 0.0 0.0 0.0 0.0 0ol 00| 76}
0.2 74 0.0 12.9] 181 455 144 14.6 385 8.4 70| 1504 228
0.4 75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8
05 76 373 2478] 1938 4752 14421 2024] 4976 104.0 71.5] 197338 53.2
0.7 77 33.2 1348] 4631 10786] 3315 157.2] 4243|965 857] 2614.9 664
*_m 08 78 141 1012 2001 4347|1602 63.2 170.8 383 365 12189 83.6
. 1.0 79 17.0]  3234]  2248] 4922 179.4 73.0 196.0] 444 433| 15935] 98.6
1.4 80| 0.0 3.7 0ol ool 00 0.0 00| 6ol o6 37 114
- _ P’_rg_z 332| 2e92| 3s9.4] 8255 2711 166.8]  433.7 95.3 830| 25373
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[U.S_EPA Denitrification Study T 1 N A R - - .
Control Cell B B L I T I - e
Core sxtract samples I R R o b o
Zearos used for not-detected samples B . L o _ R o
Method detsction limits provided in text. | ) T i R A R
Core 3H depth interval: 0.154| i N R T o
Depih Sample Ben  [Tol_ " |Eben [pmXyl loXyl ~_ |135-TMB [124-TMB [123-TMB [naph  [Total |~
(cm TOC) 0 (mg/kg) i(mg/kg) |(mog/kg) _|(mp/kg) |(mghg) [(mghg) [(mghg) [(mg/kg) |(mghkg) |(mghkg) |
- 0077|___ %5 _ 00 "TTool ool """ de| " ool ol ool ~ col ool o6l 77
0.2 26 00| oo o0 o0 "oo0f ool  o00f 00 0.0 0.0 231
04 27 00 0.0 00} 00| 00 __00[ 00 oo 00| oo 38.5
05 28 99| 886 520] 1227 372] 663 1688 348] 206] 6007 53,9|
0.7 29 _ 107 484 1881] 4310 1a53] 730| 1815 406 441] 11622] 693
08 30 329 7556 5360 11786 4337| 177.9) 4990] 1127{ _ 1163| 38346 847
_ 10 31 142 5128(  2295| 5061 1870 798| 2200 493 565 18553]  100.1
12 32 00| 63 0.0 0.0 0.0 00| o0 00 0.0 63 1155
g/m2 224] 4873]  3329| "741.2] 2659  134.5] 3514 785 786| 2469.8 -
ICoro ] depthinterval | T 0¥l T T T T ] . .
Sample Ben  |To |Eben  |pmXyl fo-Xyl 135-TMB_[124-TMB [123-TMB |naph __ |Total
{cm TOC) D (mghkg) _ |(mg/kg) |(mghkg) |{mg/kp) I(mgkg) 9) _l(mghkg) |(mg/kg) Kmgkg) [mgkg) [
~ 0.1 KX 0o oo o060 oo o6 00| o0 0.0 0.0 Y
0.2 34 00| o0 0,0 0.0 0.0 0.0 00| 00 0.0 0.0 21
- 0.4 s "00| 00| o0 0.0, 00/ 06 oo 0.0 0.0 0.0 35
05 ¥ 198.0]  158.1 164.0] 3888[ 1199]  1119] 2852 649 548 1376 49
_ 0.6 a7 26.7] 1948 3643 8065 2864 1125 3081 700 673| 22366 63
_____ ~ 08 T 20.2] 4228 3268] 7187| 2661 1069 2056]  67.8 66.7| 22916 77
_ 0.9 39 129  4782] 1940] 4275 1579 658 1822 a0 468|  1606.3 91
- 1.9 40 19| 7es7|  3477| 7655| 2795 1194| 3251 740 834| 27832 105
T g/m2 303 6082 4205 ©352] 3340 1555 4233 956 96.0] 3038.6
S WSS ORI ORI EUNUU A w I e
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U.S. EPA Denitrification Study — _ I

Control Cell _ 1 i BN - )

Core extract samples I WU R VT TR P D I R

Zeros used for not-detectad samples N I o ~

Method detection fimits provided in text. _ o . . 1

| o N B RN IS RN R

ECoraSJ depth interva), 0.145 . [

| Depth Sample Ben Tol_ |Eben pmXy |oXyl — [135-TMB [124.TMB [123.TMB [naph Yo |

(cm TOC) D (mg/kg) |(mp/kg) |(mp/kg) i(mokg) I|(mghkg) i(mgig) I(mg/kg) I(mo/kg) i(mohkg) I(mghg) |
0.07 1 0.0 0.0 0.0 0.0 L X 0.0 0.0 0.0 00| 725
0.22 2 0.0 0.0 0.0 00 00 00| o0 00 00 00| 2175
0.38 3 0.0 384l 221 1342 537 440 " e87 233 96| 4218 3825
0.51 4 214 18]  391] 993 309 1422 3047 616 386 8678 5075
0.65 5 21.7 774 _ 2446]  6009] 1624 1074] 2914 66.5 663 16386 6525
0.80] 8 16.6 60.4] 2301 5037, 1843 714 1932 438 416] 13532 7975
0.94] 7 58| 1313 84.7| 1854 673 273 735 16.3 162] 6078 8425
1.09| 8 423 16050 6321 1371.2] 4848 2085| 5574 1260 1231| 51605| 10875
159 9 11.7]__ 2284] 1836 404.1] 1454 593| 1586 349 38.8] 12648| 158.25
1.74 10 0.0 0.0 00| 0.0 0.0 00 0.0 0.0 0.0 00| 17375
1.68 1 0.0 0.0 6.8 174 45 30 8.6 0.0 0.0 403|  188.25
2,03 12 0.0 0.0 0.0 48 00| 00| 0.0 0.0 0.0 48| 20275

gm2 578] 14001  7568| 17033 5973 3075 7851 1766  1645| 59588

Core 3K depth interval: 014 . 1 ]

|Depth Sample Ben Yol Eben  |pm-Xyl [o-Xy)  [135-TMB |124-TMB |123-TMB |[naph Total o

(em TOC) [ (mg/kg)  [(mog) ((mgfkg) l(mghkg) |(mphg) i(mo/kg) I(mgkg) l(mphg) [(mphkg) Hmokg) |
0.1 85 0.0 0.0 0.0 0.0 00] 00 0.0 0.0 00 00 "7
0.2 98| 0.0 0.0 0.0 62 31 4 64 0.0 0.0 198 21
04 80 17.8] 3325 206.7] 4907| 1764]  983] 2520 57.0 43.7] 18754] 35
0.5 81 6.1 58.1 20,8 49.0 184 208 339 8.6 18| 22715 43 4
0.8 2 17.8 67.8] 1921 497.8] 1081 ~ 874 2378 55.1 595] 13248 63
0.8 83 148 492 1975 4328] 1606] 598 1633 36.1 348] 11487 77
0.8 B4 21.8] 3308  3302] 7222|2651 105.7] 2833 64.1 61.7] 21852 91
11 85 3611 13370f 5263 11518  4136] 1720 4625 1047  101.7] 43057 105
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U.S. EPA Denitrification Study | T 1 1 | - -

Water content data from multilevel TDR probes, ControlCelt | | | o -

Gasoline spills on October 16 (Control Cell) and October 17 (NitrateCell) | | L o o
o caus U A U IS IR (-7 S A A
_|Depth 16-Oct-85| 16-Oct-95| 17-Oct-95| 19-Oct-85| 31-0Oct-95|29-Feb-96| Depth (m) | Depth _16-Oct-95/ 16-Oct-95] 17-Oct-95

(cm) (%) (Saturation)|(%) i (%) (%) ) lem) — [(%) (Saturation (%)

193.7 35.34 7838, | 1859 | 1937l 1867 o 000 1622
183.7 44.26 98.16] | 4484 B | 18371 186.7 4428 9674 4357
173.7 44.35 9836 45.24 17371  176.7 4183 9139 4287
163.7 457]  101.35] 1 4345 1637  166.7 45.77| 100.00]  44.86
153.7 43.69 96.90 - 4486 4411 46.83 1537 1567 43.72| 9552  36.06
1437 4509 10000 | 459] 4575 4561 1437  146.7 4199 9174 2294
1337 43.38 96.21 I 439] 4569 45821 1337 136.7 4162| 9093] 1738
_ 123.7 33.15 7352 4131 4264] 4284] 1237 1267 4001 8742 18.25
113.7 17.54 3890 | 4087 4203 4395 1.137| 1167 2996 6546 24.99
- 103.7 17.25 38.26 372 3993 4309 1037 1067 2089 4564 2112
93.7 16.51 36.62 3292 404 4309 0937 967 19.08] 4169 2037
83.7 17.86 39.61 | 2452 4092 4302 0837 86.7 19.99] 4367 2166
B 73.7 17.84 39.57 ) 1942] 3968 4253] 0737 767 1955 4271 20.13
63.7 14.64 3247, | 1451 2469 4246 0637  66.7 1572] 3435 16.14
53.7 18.06 4005 | 1696 1579 3963[ 0537  56.7 1323] 2891 122
AAAAA 437 30.21 67.00 | 2868 2921 4444 0437 467 28.14] 6148 28.41
- 337 23.98 53.18] _2157] 2257 4299 0337 367 21.73] 4748 2077
237 18.59 41.23 18.99] 17.73[ 42.16] 0237 26.7 16.22|  3544] 16.01

Page 1 of 2
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U.S.EPA o L ] 0 BN

Water con __ R o -

Gasoline ¢ i o v ~ I ] |

o~ eauz o B AU U B
19-Oct-85| 31-Oct-95/29-Feb-96/Depth (m) |[Depth |  16-Oct-95| 16-Oct-95| 17-Oct-95| 19-Oct-95| 31-Oct-95|29-Feb-96|Depth (m)
(%) (%) (%) (cm) (%) _ |(Sawration(%) (%) (%) (%)

16.01 15.75 0 1.967 194.7 0 000f 174 1844 16.53 1712 1.947
4427 4405 4548 1.867| 1847 4649 100.85|  48.01 4545 46.09| 4868  1.847
4368 4339 4292] 1.767| 174.7 47.09] 102.15| 42.03] 47.23| 4391] 4539 1.747
4393] 4443 4546] 1667| 1647 4491 9742 46.73] 44.14 479 4523  1.647
41.27| 4159 4172 1.567 154.7 4559 9889 4577 44.71 4539| 47.18| 1547
35.11 3869 4002 1.467| 1447 44|  9544] 4356] 44.82| 4554| 4524 1447
34.38] 3745 4055 1.367] 1347 461 10000  46.71 4573 4697 46.96] 1347
2038 37.75| 3882 1267 1247 38.69] 8393  40.19] 4244] 4288 4507 1247
203  39.25] 4048 1.167] 1147 3621 7855 3769 4162 4505 4593]  1.147
2635 3586 39.2]  1.067] 1047 2199 4770 2582] 33.86| 4132| 4237 1.047
2598 3492| 3869 0967 94.7 1949 4228 23.06] 3409 39.08)] 4296 0.947
2382 3671] 3985 0867 847 19.64] 4260 2122 255 40.2] 44.84| 0847
21.42 36.9 3.1 0767 74.7 17.79| 3859 17.89] 1899 38.75| 39.84|  0.747
1571 27.28] 3515|  0.667 64.7 14.89| 3230/ 14.83] 1644| 29.38] 4146 0.647
11.97] 1193 4163  0.567 54.7 1546| 3354 1488 1516] 13.54] 42.39] 0.547
27.01 264] 39.75| 0.467 44.7 2599 5638 24.85] 2355 25|  42.02] 0447
2019] 2076 39.43] 0.367 34.7 1855 4024 176 1735 17.58)  45.07] 0.347
15.75]  16.81 3534|  0.267 24.7 171 37.09] 1844 1653 17.12 38.8]  0.247

Page 2 of 2
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U.S. EPA Denitrification Study ! |
Tracer Test Data, Injection and Extraction Concentrations
Bromide determinations June1997 using electrade |
{ : I i ;
' | } : ] :
injection Ports I | i ;
' i | i ‘
: ‘Elapsed : i T H
Location Time Time Br Sample ID! Time |Br ;CiCo
(hr:min) (mgil) : : i(hr) {mgh) |
171/00 11:40 ! : - T
Control Ceil 1/1/00 12:40 1:00:00 262.55/T-1 | ! 1.00 262.55 1.009
1/1/00 15.00, 3:20:00 238.15;T-13 ins2 3.33 238.15 0.915
. 1/1/00 22:50] 11:10:.00 272.9,T-25 'n=2 11.17 2729 1.049
1/2/00 5:40 18:00:00 2781T-37 n=2 18 278 1.069
1/2/00 11:00 23:20:00 262.55/T-49 'n=2 23.33 262.55 1.009
1/2/00 16.00 28.:20:00 257.35|T-11 n= | 28.33 257.35 0.989
! 112100 23:10 35:30:00 258.75|7-83 n=2 | 35.5 258.75 0.985
! 173/00 6:15 42:35:.00 250.9/7-85 =2 42.58 250.9 0.964
© 113100 11:15 47:35.00( 0.9/T-107 47.58 0.9 0.003
! ]
| mean 260.14
: S.D. 12.38 !
|
, |Elapsed Br Br
Location iTime 1 Time (mg/L) Sample ID Time (mg/L) CiCo
i | {
1/1/00 11:40 I : i
Nitrate Cell 1/1/00 12:40 1:00:00 262.55'T-2 1.00i 262.55: 1.010,
1/1/0Q 15:00 3:20:00 242.85.T-14 n= 333, 24285 0.934]
1/1/00 22:50¢ 11:10:00; 268'T-28 n=2 11.47; 268 1.031:
1/2/00 5:40: 18:00:001 267.45:T-38 n=2 18, 267.45: 1.028;
1/2/00 11:00. 23:20:00 262.55'T-50 n=2 23.33, 262.55! 1.010!
1/2/00 16:00. 28:20:00! 267.45,T-72 n=2 28.33 267.45 1.028
1/2/00 23:10 35:30:00! 258.75'T-84 in=2 35.5 258.75 0.995
1/3/00 6:15 42:35.00 250.9/T-86 in=2 42.58 250.9 0.965
113100 11:15 47:35.00 0.6/T-108 | 47.58 0.6 0.002
i }
'mean 260.06 i !
i 'S.D. 9.00 !
J ! |
: ! I
X L
LELtuctIon Ports o
|
Elaj Br Br
Location Time Time (mg/L) Sample ID Time (mg/L) CiCo
1/1/00 11:40
Cantrol Cell 1/4/00 10:40 71:00:00 1.3({T-158 74.00 1.3 0.005
1/5/00 13:00 97:20:00 44.1,T-208 97.33 44.1 0.170
1/5/00 20:40]  105:00:00 51.5{T-227 105.00 51.5 0.198
1/6/00 7:05|  115:25:00 62.2({T-238 115.42 62.2 0.239
| 1/8/00 14:25|  122:45:00 87.11T-279 122.7¢ 67.1 0.258
| 1/8/00 20:20|  128:40:00 81.4|T-283 128.67 81.4 0.313
! 11/00 6.45 139:05.00 67.1/{T-314 139.08 67.1 0.258
1/7/00 14:50]  147:10:00 64.51T-345 147.17 64.5 0.248
1/8/00 7:30]  163:50:00 55.1/7-363 163.83 55.1 0.212
1/8/00 14:00{  170:20:00 50.9T-375 170.33 50.9 0.196
1/8/00 21:05{ 177:25:00 47.117-387 177.42 47.1 0.181
1/9/00 13:50 194:10:00 31.7|T-422 194.08 31.7 0.122
1/10/00 9:00{  213:20:00 30.5[T424 213.33 30.5 0.117
1/11/00 9:00|  237:20:00 21.6(T-447 237.33 21.6 0.083
1/12/00 8:45]  261:05:00 17.8|T-489 261.08 17.8 0.068
1/13/00 10:55| 287.15:00 15.3|T-488 287.25 15.3 0.059
1/15/00 8:30]  333:50:00 13.6|T-487 333.83 13.6 0.052
1/17/00 13:30!  385:50:00 10.1|7-508 385.83 10.1 0.038
Page 10of 2




[U.S. EPA Denitrification Study

}

Tracer Test Data, Injection and Extraction Concentrations

Bromide determinations June1997 uslnul{octrodo
! !

N ]
| :Elapsed Br | Br
Location Time Time (mg/L) Sampie ID Time (mg/L) C/Co
| 11/00 11:40
Nitrate Cell 1/4/00 10:45 71:05.00 0.7|T-157 71.08 0.7 0.003
1/5/00 13:00 97:20:00 12.3]T-207 97.33 12.3 0.047
- 1/5/00 20:40!  105:00:00 24.7(7-228 105.00 4.7 0.095
| 1/6/00 7.05 115:25:00 44!7-239 115.42 44 0.169
1/6/00 14:25 122:45.00 49.4:7-280 | 122.75 49.4 0.190
1/6/00 20:20 128:40.00 57.6/T-294 128.67; 57.6. 0.221: |
17/1006:45  139:05:00 91.3.7-315 139.08. 91.3 0.351! ;
1/7/00 14:50 147:10:00 103.6{7-348 147.17, 103.6 0.398: H
1/8/00 7:30 163.50.00 921T-364 163.83| 92; 0.354; !
1/8/00 14:00 170:20:00 72.61T-376 170.33" 72.8. 0.279
1/8/00 21:.05] 177:25:00 62:7-388 177.42| 62! 0.238
1/9/00 13:50° 194:10:00 38.6:T-423 184.08! 38.61 0.148
1/10/00 9:00!  213:20:00 37.1.T425 213.33 3r.1; 0.143 i
1/11/00 9:00!  237:20:00 23.3/T-448 | 237.33 3.3 0.090 i
1/12/00 8:45.  261:05.00 20{T-470 H 261.08 20 0.077 |
1/13/00 10:55:  287:15.00 15.3:T-489 ! 287.25 15.3 0.059 !
1/15/00 9:30,  333:50:00 11.7/T-498 333.83 1.7 0.045 !
. 1/17/00 13:30!  385:50.00 5.917-509 385.83 5.9 0.023 :
Page 20of 2
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U.S. EPA Denitrification Study :

Tracer Test Data, Control Cell, Level 2 (60 cm depth)

Bromide determinations June1997 using electrode :
T
Co= 260.14/mg/L
; |
Location Time |Elapsed |[Br {Sample ID Time Br CiCo
Time (mg/L) (mg/L)
{(hr:min)
35:40:00
PZ3A 1/1/00 12:40{  1:00:00 0.8|T-3 1.00 0.8 0.003
1/1/00 15:25;  3:45.00 3.7iT-15 3.75, 3.7 0.014
1/1/00 22:50; 11:10:00: 256.5:T-27 11.16! 256.5 0.986
1/2/00 5:41: 18:01:00: 246.7'T-39 18.02! 246.7 0.948
1/2/00 11:01, 23:21:00 246.7. T-51 23.35 246.7 0.948
! 1/2/00 16:00i 28:20:00 246.7{T-61 28.33 246.7 0.948
"~ 1/2/00 23:10] 35:30:00 256.5!T-73 35.50 256.5 0.986
. 1/3/00 6:15{ 42:35.00 241.4(T-87 42.58 2414 0.928
{  1/3/00 11:00! 47:20:00 260.8/T-97 47.33 260.8 1.003
1/3/00 12:50! 49:10:00 241.4,T-109 49.16, 2414, 0.928
1/3/00 15:50] 52:10:00 64.9|T-112 52.161 64.9! 0.248
. 1/3/00 20:55, 57:15.00 3.6/T-122 57.25 3.6 0.014
! 1/4/00 11:10; 71:30:00 0.8/T-158 71.50 0.8 0.003
i
i Br Br
Location Time Elapsed :(mgl) Sample ID Time (mg) {CiCo
Time
PZ38 1/1/00 12:45!  1:05:00 05 T4 1.08; 0.5 0.002
1/1/00 15:25, 3:45:.00 0.6{T-16 3.75! 0.6. 0.002
1/1/00 22:50| 11:10:00 237.3:T-28 11.16 237.3; 0.912
. 1/2/00 5:42| 18:02:00 187.8/T-40 18.03 187.8! 0.722
1/2/00 11:02] 23:22:00; 187.8|T-52 23.37 187.8 0.722
1/2/00 16:00; 28:20:00 180.6|T-62 28.33 180.6 0.694
i 1/2/00 23:10] 35:30:00 203|T-74 35.50 203 0.780
I 1/3/00 6:20| 42:40:00 206.9|7-88 42.67 206.9 0.795
1/3/00 11:00| 47:20:00 241.4|7-98 47.33 2414 0.928
1/3/00 15:50| 52:10:00 199|T-113 _49.16 199 0.765
1/3/00 20:55| 57:15:00 28.9|T-123 57.25 28.9 0.111
1/4/00 11:10; 71:30:00 1.3|T-159 71.50 1.3 0.005
L {
! !
Page 1 0of2
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U.S. EPA Denitrification Study ! l o
Tracer Test Data, Control Cell, Level 2 (60 cm depth) | !
Bromide determinations June1997 gslngelectfode ! i ‘
Elapsed :Br , . . :Br ‘
Location Time Time ((mgiL) ‘Sample ID| Time (mg/L) Ci/Co
PZ3C 1/1/00 12:45;, 1:05:00; 59{T-5 1.08 5.9 0.023
1/1/00 15:25! 3:45:00 211.1/T-17 3.75 211.1] 0.811
1/1/00 22:50| 11:10:00 86.1/T-29 11.16 86.1 0.331
‘ 1/2/00 5:43| 18:03:00 4.3(T-41 18.05 4.3 0.017
. 1/2/00 11:03]{ 23:23.00 246.7|T-53 23.38 246.7 0.948
. 1/2/00 16:00/ 28:20:00 246.7|T-63 28.33 246.7 0.948
| 1/2/00 23:10] 35:30:00 246.7|T-75 35.50 246.7 0.948
| 1/3/00 6:20| 42:40.00 260.8/T-89 42.67 260.8 1.003
1/3/00 11:00! 47:20:00 250.9|T-99 47.33 250.9. 0.964
1/3/00 15:50) 52:10:00 4.3|T-114 ) 49.16 4.3 0.017
¢ 1/3/00 20:55{ 57:15:00 1.3/T-124 §7.25 1.3 0.005
i 1/4/00 11:10{ 71:30:00 223.5/T-160 71.50 223.5 0.859
; | ‘ i ; |
‘ ;Elapsed |Br | | : Br '
Location Time [Time (mg/l) _Sample ID: Time (mgl) CiCo
: : - | ;
PZ3D 1/1/00 12:48: 1:08:00: 6.1 T-6 1.13: 6.1: 0.023
1/1/00 15:25' 3:45:.00 237.3.T-18 : 3.75; 237.3 0.912
1/1/00 22:50! 11:10:00| 263.31T-30 n=2 i 11.16 263.3 1.012
1/2/00 5:44;, 18:04.00 246.7,T-42 18.07 246.7 0.948
. 1/2/00 11:03] 23:23.00 237.3(T-54 23.38 237.3 0.912
| 1/2/00 16.00| 28:20:00 246.7|T-64 28.33 246.7 0.948
" 1/2/00 23:10{ 35:30:00 250.9|7-76 ! 35.50] 250.9 0.964
i 1/3/00 6:20' 42:40:00 250.9(T-90 © 4267 250.9, 0.964
i 1/3/00 11:00! 47:20:00 8.7,T-100 47.33 8.7: 0.033
" 1/3/00 15:55, 52:15:00 1.3|T-115 | 49.25 1.3 0.005
i 1/3/00 20:85| 57:15:00 1.8|T-125 ! 57.25 1.8 0.007
. 1/4/00 11:10! 71:30:00 1.3|T-161 71.50 1.3 0.005
! Elapsed |Br |Br
Location Time 1Time (mg/Ll) [Sample ID Time (mglL)  C/Co
j | !
PZ3E 1/1/00 12:49; 1:09:00 256.5(T-7 . 1.15 256.5 0.986
1/1/00 15:25, 3:45:00 237.3|T-19 ; 3.75 237.3! 0.912
©11/0022:50] 11:10:00 256.5{T-31 i 11.17 256.5! 0.986
' 1/2/00 5:45! 18:05:00 246.7/T-43 ' 18.08 248.7 0.948
: 1/2/00 11:04! 23:24:00 246.7|T-55 23.38 246.7 0.948
| 1/2/00 16:00] 28:20:00 246.7/7-65 28.33 246.7 0.948
1/2/00 23:10] 35:30:00 250.9|T-77 35.50 250.9 0.964
1/3/00 6:20| 42:40:00 250.9|T-91 42.67 250.9 0.964
1/3/00 11:05] 47:25:00 42.5(7-101 47.42 425 0.163
1/3/00 13:00| 49:20:00 12.8|T-111 49.33 12.8 0.049
1/3/00 15:55| 52:15:00 12.3(T-118 52.25 12.3 0.047
1/3/00 20:55| 57:15:00 7.8/T-126 57.25 7.8 0.030;
1/4/00 11:10] 71:30:00 3.8/T-162 71.50 3.6 0.014|
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U.S. EPA Denitrification Study

i i

Tracer Test Data, Control Cell, Level 4 (120 cm depth)

Bromide determinations June1997 using electrode

!

i

t 1
!

260.14 mg/L

Co= .
i 1Br i Br i
Location Time ‘Elapsed [(mg/L) Sample iD iTime (mg/l) CiCo
| Time
i (hr:min) (hn)
N 35:40:00
PZ3A 173/00 21:05! 57:25:00 8.7|T-132 57.4 8.7 0.033
1/4/00 6:10! 66:30:00 164.1/T-141 66.5 164.1 0.631
1/4/00 9:15| 69:35:00 223.5(T-150 69.6 223.5 0.859
. 1/4/00 11:20| 71:40.00 232.2/T-168 7.7 232.2 0.893
' 1/4/00 16:10] 76:30:00 260.8{T-179 76.5 260.8 1.003
i 1/4/00 21:15! 81:35.00 271.1|T-188 81.6 271.1 1.042
‘ 1/5/00 7:00{ 91:20:00 250.9|{T-197 90.3 250.9 0.964
1/5/00 13:00f 97:20:00 308.6{T-208 N=2 97.3 308.6/ 1.186
1/6/00 20:40| 105:00:00 278.7|T-229 108.0 278.7; 1.071
1/6/00 7:05! 115:25.:00 124.3|T-240 i 115.4 124.31 0.478
1/6/00 12:20' 120:40:00 33.6iT-260 120.7 33,6, 0.129
1/6/00 20:25! 128:45:00 7.5!T-295 128.8. 7.5, 0.029
1/7/00 6:45; 139:05:00 2.4:T-316 ‘ 139.1. 24 0.009
i ] 1 T
i
! i
' 8r | ! IBr |
Location Time ‘Elapsed i(mg/L)  Sample ID: Time ((mglL) CiCo
t ‘Time i i b
PZ38 . 173100 21:05; 57:25.00 0.9/7-133 ' ! 57.42 0.9 0.003
i 1/4/00 6:10| 66:30:00 45.9/T-142 ! 66.50 45.9 0.176
. 1/4/00 11:20{ 71:40:00 115.9|T-169 71.66 115.9 0.446
i 1/4/00 16:10/ 76:30:00 191.5(T-180 76.50 191.5 0.736
| 1/4/00 21:15; 81:35:00 241.4|T-189 81.58 241.4 0.928
; 1/5/00 7:01 91:21:.00 232.3iT-198 91.35 232.3 0893
i 1/5/00 13:011 97:21:00 292.8{T-208 97.35 282.8 1.126
i 1/5/Q0 20:40! 105:00:00 289.6(7-230 105.00 289.6 1.113
i 1/6/00 7:05, 115:25.00 212.9|T-241 115.42 212.9 0.818
i 1/6/00 12:20| 120:40:00 129.1]T-261 120.66 129.1 0.496
| 1/6/00 20:25| 128:45:00 47.5|T-296 128.75 47.5 0.183
1 1/7/00 6:45| 139:05:00 13.3,T-317 139.08 13.3 0.051
© 1/7/00 15:00| 147:20:00 5iT-347 147.33 5 0.019
; | 1 ;
i | i
: ! ; I
I
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U.S. EPA Denitrification Study | > | ! :
Tracer Test Data, Control Cell, Level 4 (120 cm dopth) ! f ;
Bromide determinations June1997 using electrode 1 | :'
N 1 | ! i i
{ | A .
! :Elapsed [Br [ Br
Location  Time ‘Time i(mgL)  Sample ID Time mglL) iC/Co
|
PZ3C | 1/3/00 21:05] 57:25:00 140.6|T-134 57.42 140.6 0.540
1/4/00 6:10| 66:30:00 232.3{T-143 66.50 2323 0.893
1/4/00 11:20! 71:40:00 241.4/T-170 71.66 241.4 0.928
1/4/00 16:10/ 76:30:00 304.4/T-181 | { 76.50 304.4 1.170
1/4/00 21:15| 81:35.00 250.91T-180 : | 81.58 250.9 0.964
1/5/00 7:02) 91:22:00 260.8T-199 ! | 91.37 260.8 1.003
1/5/00 13:02: 97:22.00 291.55;T7-210 N= 97.37 291.55 1.121
1/5/00 20:40: 105:00:00 156.5 T-231 : 105.00! 156.5; 0.602
1/6/00 7:05. 115:25.00 26.7:T-242 115.42 26.7! 0.103
1/6/00 12:20; 120:40:00 8.1,7-262 i 120.66 8.1 0.031
. 1/6/00 20:25| 128:45:00 3.2{T-297 | 128.75 3.2 0.012
% 1/7/00 6:45| 139.05.00 10.6/T-318 139.08 10.6 0.041
l Elapsed |Br Br T
Location iﬂme Time mg/L 'Sample ID| Time (mgll) iCiCo
PZ3D 1/3/00 21:05| 57:25:00 42.5|T-135 i 57.42 42.5] 0.163
1/4/00 6:10; 66:30:00 199|T-144 ! 66.50 199 0.765
1/4/00 11:20{ 71:40:00 232.3{T-171 71.66 232.3 0.893
" 1/4/00 16:10] 76:30:00 271.1|T-182 76.50 271.1 1.042
1/4/00 21:15,; 81:35:00 271.1T-191 81.58 2711 1.042
1/5/Q0 7:03] 91:23.00 260.8|T-200 | 90.38 260.8 1.003
1/5/00 13:03| 97:23:00 260.8{T-211 i 97.38 260.8 1.003
1/5/00 20:40! 105:00:00 212.917-232 [ 105.00 212.9 0.818
1/6/00 7.05, 115:25.00 ©64.6.T-243 ; C 11542 64.61 0.248
1/6/00 12:20; 120:40:00 22iT-263 . 120.66/ 22 0.085
1/6/00 20:25| 128:45.00 6.4 T-298 ' i 128.75! 6.4! 0.025
1/7/0Q 6:45! 139:05:00 4.94‘[1'-319 ' | 139.08 4.9| 0.019
{ i ‘ |
Elapsed |Br i Br
Location Time ‘Time (mgiL) ;Sample 1D I‘l”arne ((mg/L) %CICo
C ! |
PZ3E [ 1/3/00 21:05] 57:25:00 1/T-136 57.42 1 0.004
1/4/00 6:10| 66:30:00 10.2|T-145 66.50 10.2 0.039
1/4/00 9:15| 69:35.00 42.5(T-151 69.58 42.5 0.163
1/4/00 10:15¢ 70:35:00 75.8/T-154 70.58 75.8 0.291
1/4/00 11:20] 71:40:00 103.2|T7-172 71.66 103.2 0.397
1/4/00 13:10] 73:30:00 130.1T-177 73.50 130.1 0.500]
1/4/00 16:10! 76:30:00 191.5/T-183 76.50 191.5 0.736]
1/4/00 24:15] 81:35:00 260.8|T-192 81.58 260.8 1.003
1/5/00 7.04| 91:24.00 232.3{T-201 91.40 232.3 0.893]
1/5/00 13.04| 97:24:00 250.9|T-212 97.40 250.9 0.964
1/5/00 20:40{ 105:00:00 301.55|T-233 N=2 105.00 301.55 1.159
1/6/00 7:05| 115:25.00 268.2(T-244 115.42 268.2 1.031
1/6/00 12:20| 120:40:00 197.1|T-264 120.66 197.1 0.758
1/6/00 20:25| 128:45.00 87.9|T-299 128.75 87.9 0.338
i 177100 6:45| 139:05:00 27.7iT-320 139.08 21.7 0.106}
¢ 1/7/00 15:00: 147:20:00 15.6!T-348 147.33 15.6 0.060]
Page 2 of 2

305



U.S. EPA Denitrification Study T T ] : T
Tracer Test Data, Control Cell, Level § (180 cm depth) ! T
rgromldo dmrmlmuoanJunnsw using electrode L |
|
; ]
! T
} | '
{ T | |
T T T T
Co= i 260.14/mg/L
o
| Elapsed
Location :Time Time Bromide !Sample ID Time Bromide 1C/Co
| (hr:min) (mg/L) thr) (mg/)
i 11100 11:40
PZ3A 1 1/5/00 14:30 98:50:00 0.7T-217 N=2 98.83 0.7 0.003
1771/6/00 9:05 117:25:00 0.8{T-250 117.42 0.8 0.003
| 1/6/00 12:30 120:50:00 0.8/T-269 120.83 0.8 0.003
' 1/8/00 18:35 124:55:00 0.9{T-283 124.92 0.8 0.003
' 1/8/00 20:35 128:55:00 0.8.T-304 ( 128.892 0.6: 0.002: {
;177100 6:55 139:15:00 1.9iT-328 | C138.25] 1.9 0.007; !
| 1/7/00 11:55] 144:15:00 1.417-335 ! 144.25! 1.4 0.005! i
, 1/7/00 18:25'  148:45.00 1.9{T-353 148.75) 1.8 0.007 L
' 1/8/007:30: 163:50:00 25|7-365 163.83 25 0.008 i
' 1/8/00 14:00 170:20:00: 53!7-377 ' 170.33 £3 0.204
. 1/8/00 21:05)  177:25:00! 99.8! T7-389 ' 177.42 99.6 0.383
. 1/8/00 8:10 188:30:00 173(7-299 , _188.50 173 0.885
| _1/8/00 13:45!  194:05:00 210.8{T-410 | 194.08 210.8 0.810
i 1/10/00 9.00 213:20:00 230.1!T-427 213.33 230.1 0.885
i 1/10/00 15:55 220:15:00 183|T-437 220.25 183 0.703
1/11/00 9:05 237:25.00 46| T-449 237 .42 48 0.177
1/11/00 14:00 242:20:00 23.3|7-460 | 24233 23.3 0.080
1/12/00 8:45 261:05.00 4|T-471 | 261,08 4 0.015
1 1/12/00 15:40] _ 268:00:00 1.4/T-481 [ 268.00 1.4 0.005
I
: | | | !
| ! ; 1 !
i | | |
. : i |
| Elapsed :Bromide i Bromide
Location ; Time Time (mg/L) Sampie D Time ) CiCo
PZ3B i« 1/5/00 14:30 98:50:00 1.1[7-218 98.83 1.1 0.004
! 1/68/00 8:20!  116:40:00 1.617-249 N=2 116.67 1.8 0.008
| 1/8/00 9:05 117:25:00 1.3|T-251 117.42 1.3 0.005
. 1/6/00 12:30 120:50:00 1.5/7-270 . 120.83 1.5) 0.008.
" 1/6/00 16:35]  124:55.00 1.5]T-284 . 124.92 1.5 0.006!
' 1/8/00 20:35 128:55:00 1.7!T-305 128.92, 1.7 0.007;
1/7/00 8:55 136:15:00 1.8,7-328 139.251 1.91 0.007:
1/7/00 11:55- 144:15.00 2.1,T-336 144.25 2.1 0.008
1/7/00 16:25: 148:45:00 2,T-354 148.75 2 0.008
1/8/00 7:30 163:50:00 1.9/ T-366 163.83 1.9 0.007
| 1/8/00 14:00 170:20:00 2.5{T-378 170.33 [ 0.01
1/8/00 21:05 177:25:00 3.8(T-390 177 .42 3.8 0.01
1/8/00 8:10 188:30:00 3.6/T-400 188.50 3.6 0.014
1/9/00 13:45 194:05:00 9.3(T-411 194.08 8.3 0.038
1/10/00 9:00 13:20:00 76| T-428 213.33 76 0.292
1/10/00 15:55 120:15:00 140.1/7-438 220.25 140.1 0.539
1/11/00 8:05 137:25:00 213.1|T-4%0 237 4. 2131 .81
1/11/00 14:00 42:20:00 213.1[7-481 242.3¢ 2131 .81
1/12/00 8:45 261:05:00 120.2/T-472 261.08 20.2 . 48
1/12/00 15:40]  268:00:00 85.3(T-482 264.00 85.3 0.328
1/13/00 11:05] 287:25:00 17.2]T-496 207.42 17.2 0.088
H |
i I i !
; 1 !
I !
' |
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U.S. EPA Denitrification Study :

Tracer Test Data, Control Cell Lavel (180 cm depth] 1

Bromide dourmlnutlom Juno1997 ullng electrode

1
. ,Elapsed ‘Bmmldo ! Bromide
Location Time Time (mg/L) VSamglo lDl Time i(mg/l)  'CiCo T i
' | i . ' !
PZ3C 1/5/00 14:30! 98:50:00: 0.7,T-219 98.82. 0.7: 0.003:
1/8/00 9:05:  117:25:00! 077252 117.42; 0.7, 0003 L
1/6/00 12:30 120:50:00 0.8;T-271 ! 120.83 0.8 0.003 i
| 1/8/00 16:35 124:55:00 0.7/T-285 | 124.92 0.7 0.003 |
| 1/8/00 20:35 128:55:00 0.917-306 128.92 0.9 0.003 !
I 117100 6:55 139:15:00 9.8/T-327 139.25 9.8 0.038
177/00 11:55 144:15:00 32.3[T-337 144.25 323 0.124
1/7/00 16:25 148:45:00 69.8|T-355 {14875 69.9 0.268 !
1/8/00 7:30 163:50:00 202.61T7-387 i 163.83 202.8 0.779 )
1/8/00 14:00 170:20:00 237.2iT-379 i 17033 237.2 0.912
1/8/00 21:05 177.25:00 248.8/7-391 177.42 248.8 0.849
1/8/00 8:10 188:30:00 256.7T-401 188.50 258.7 0.967
1/9/00 13:45 194:05:00 220.1|T-412 184.08 228.1 0.877
1/10/00 9:00 213:20:00 88.6(T429 213.33 88.6 0.341
1 1I1DIOO 15.55 220:15:00 34.1{T-4389 220.25 4.1 0.131
1/11/00 6:05 237:25:00 11.7{T-451 237.42 11.7 0.045
1/11/00 14.00 242:20:00 8.8(T-462 24223 8.6 0.033
1/12/00 8:45 261:05.00 7.7|T-473 261.08 7.7 0.030
]
: Elapsed |Bromide Bromide
Location _:Time Time _(mg/l) |Sampie ID Time (mg/l)  !CiCo
| ¢ ; i |
|PZ3D 1/5/00 14:30 98:50:00! 0.6/T-220 98.831 0.6t 0.002! |
1/8/00 8:05!  117:25:00 0.8!T-253 117.42; 0.6, 0.002 :
1/6/00 12:30,  120:50:00 06({T-272 120.83: 0.8] 0.002:
1/8/00 16:35;  124.55:00 1.7-286 124.92! 1 0.004;
1/8/00 20:35.  128:55:00 0.8iT-307 12882 0.8 0.002;
1/7/00 6:55i  139:15:00 1.2:7-328 1 138.25 1.2 0.005
' 17100 11:55, 144:15.00 2.5.7-338 144.25 2.5 0.010 :
_1/7/00 18:2% 148:45:00 3.8(|T-358 148.75 3.8 0.015
| 1/8/00 7:30 183:50:00 35.7/T-368 i 183.83 35.7 0.137
1/8/00 14:00 170:20:00 62/ T-380 b 170.33 62 0.238
1/8/00 21:05 177:25:00 99.6/T-392 L 17742 99.6 0.383
| 1/9/00 8:10/  188:30:00 173|T-402 | __188.50 173 0.665
i 1/9/00 13:45 194:05:00 142{T413 i 184.08 142 0.548
| 1/10/00 9:00;  213:20:00 190.1/T-430 21333 180.1 0.731
| 1/10/00 15:55 220:15:00 163.2iT-440 {22025 183.2 0.827
' 1/11/00 9:05 237:25.00 70.5(T-452 {23742 70.5 0.271
© 1/11/00 14:00!  242:20:00 76 T-483 | 24233 76 0.292
i 1/12/00 8:45 261:05:00 25.1|T-474 261.08 25.1 0.098
I 1/12/00 15:40 268:00:00 13.6/T-483 268.00 13% 0.052
i Elapsed Bromide ' Bromige !
Location |Time Time ) |Sampie ID Time (mgit) |C/Co
P23E 1/5/00 14:30 98:50:00 0.8|T-221 98.83 0.8 0.002
1/6/00 9:05 117:25:00 0.5/T7-254 117.42 0.5 0.002
1/8/00 12:30]  120:50:00 0.8{T-273 120.83 0.6 0.002
1/8/00 14:30 122:50:00 1{T-281 122.83 1 0.004
1/8/00 18:35 124:55:00 0.7{T-287 124.92 0.7 0.003
1/6/00 20:35]  128:55:00 0.6/7-308 128.92 0.6 0.002
177100 8:55 139:15:00 1]7-329 P 13028 1 0.004
1/7/00 11:55 144:15:00 3.5/T-339 [ 14425 K 0.013
17700 18:25]  148:45:00 12.3!T-357 | 14875 12.1 0.047
1/8/00 7:30 183:50:00 180|T-369 163 83 s 0.692
1/8/00 14:00|  170:20:00 228.1[7-381 170.33 228.1 0.877
1/8/00 21:05 177:25:00 267.1]T-393 177.42 267.1 1.027
1/9/00 8:10]  188:30:00 312.7{T-403 188.50 312.7 1.202
1/8/00 13:45 194:05:00 267.1{T-414 194.08 267.1 1.027
1/10/00 8:00{  213:20:00 103.2{T-431 213.33 103.2 0.397
1/10/00 15:55{ 220:15.00 30.4|T-441 220.25 30.4 0.117
11100 9:05 237:25:00 4.5|T-453 237.42 4.5 0.017
1/11/00 14:00]  242:20:00 1.7/ T-464 242.33 1.7 0.007
1/12/00 8:45 261:05:00 1.3|T-478 261.08 1.3 0.0_g§
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U.S. EPA Denitrification Study s

i
Tracer Test Data, Nitrate Cell, Level 2 (60 cm depth)

Bromide determinations iumn 997 using electrode

!

T

i

¢

308

| !
Co= 260.06img/ll. | ' BN
j . i |
! i ( :
Location Time ‘Elapsed ,Br ‘Sample ID Time Br C/Co
Time (mg/L) (hr) (mg/L)
(hr:min) [T
35:40:00 !
PZ4A 1/1/00 12:49| 1:09:00 0.8,T-8 1.16 0.8! 0.003
1/1/00 16:25| 3:45.00 0.8{T-20 3.75 0.8 0.003
1/1/00 22:50; 11:10:00 113.2|T-32 11.1€ 113.2 0.435
1/2/00 5:46| 18:06:00 228.2{T-44 18.10 228.2 0.877
1/2/00 11:05] 23:25.00 246.7|T-56 2342 246.7 0.849
1/2/00 16:00( 28:20:00 246.7|T-66 28.33 246.7 0.949
1/2/00 23:10( 35:30:00 2414|T-78 35.50 2414 0.928
1/3/00 6:20; 42:40:00 260.8|T-92 42.67 260.8 1.003
1/3/00 11:10] 47:30:00 250.9|T-102 47.50 250.9 0.965
1/3/00 15:55! 52:15:.00 241.4/T-117 ! 5§2.25 2414 0.928
1/3/00 21:00! 57:20:00 95.5|T-127 , 5§7.33 95.5i 0.367
1/4/00 11:15] 71:35.00 8.4iT-163 ! 71.58! 8.4| 0.032
| ! . | H .
! o ! | ! |
: j i i ;
| L
i | Br _ Br
Location ;Time 'Elapsed |(mg/L) Sample ID Time (mg/l) [C/Co
Time
PZ4B 1/1/00 12:50]  1:10:00 0.5(T-9 1.17 0.5 0.002
1/1/00 15:25| 3:45.00 76.6(T-21 375 76.6 0.295
1/1/00 22:50] 11:10:00 272.9(T-33 n=2 11.17 272.9 1.049
i 1/2/00 5:47! 18:07:00 256.5/T45 18.12 258.5 0.986
. 1/2/00 11:06] 23:26:00 256.5|T-57 23.43 256.5 0.986
1/2/00 16:00; 28:20:00 256.5|T-67 28.33 256.5 0.986
172100 23:10; 35:30:00 250.9|T-79 35.50 250.9 0.965
1/3/00 6:25| 42:45.00 260.8|T-93 42.75 260.8 1.003
1/3/00 11:10] 47:30:00 250.9|7-103 47.50 250.9 0.965
1/3/00 16:00| 52:20.00 26.7{7-118 49.33 26.7 0.103
1/3/00 21:00| 57:20:.00 2.2/T-128 57.33 22 0.008
1/4/00 11:15| 71:35:00 0.9,T-164 71.58 0.9 0.003
i Bl !
! i |
i {
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U.S. EPA Denitrification Study | ! !
Tracer Test Data, Nitrate Cell, Leve! 2 (60 cm depth)
Bromide determinations June1997 using electrode IF
! ! ; i
; ‘Elapsed |Br Br
Location Time 'Time (mg/L) Sampie ID Time mg/L) C/Co
i
PZ4C 1/1/00 12:50] 1:10:00 0.4/T-10 1.17 0.4 0.002
1/1/00 15:25| 3:45.00 11.8/T-22 3.75 11.8 0.045
1/1/00 22:50! 11:10:.00 246.7/T-34 11.17! 246.7 0.949
1/2/00 5:48| 18:08:.00 256.5/T-46 18.13' 256.5 0.986
1/2/00 11:07 23:27:00 256.5:T-58 i 23.45' 256.5 0.986
172/00 16:00; 28:20:00 256.5 T-68 1 28337 256.5. 0.986
1/2/00 23:10! 35:30:00 260.8 T-80 ‘ ; 35.50] 260.8 1.003
1/3/00 6:25, 42:45:00 260.8,T-94 i ! 42.75; 260.8 1.003
1/3/00 11:15! 47:35:00 260.8{T-104 ' 47.58 260.8 1.003
i 1/3/00 16:00; 52:20:00 140.6/T-119 49.33 140.6 0.541
[ 1/3/00 21:00| 57:20:00 12.8,T-129 57.33 12.8 0.049
1/4/00 11:15] 71:35.00 1iT-165 71.58 1l 0.004
i Elapsed |Br Br ;
Location Time Time (mg/L) Sampie ID Time (mgiL) CiCo
P24D {11/00 12:501 1:10:00 0.6/T-11 1.17 0.6 0.002
- 1/1/00 15:25] 3:45:00 31.3|T-23 3.75 31.3 0.120
| 1/1/00 22:50] 11:10:00 248.7|T-35 11.17 246.7 0.849
i 1/2/00 5:49{ 18:09:00 256.5|7-47 18.15 256.5 0.986
| 1/2/00 11.08| 23:28:00 256.5(T-59 23.47 256.5 0.986
¢ 1/2/00 16:00; 28:20:00 256.5/T-69 28.33 256.5 0.986
< 1/2/00 23:10] 35:30:00 260.8/T-81 35.50 260.8 1.003
1/3/00 6:25! 42:45.00 260.8!T-95 : 42.75 260.8 1.003
1/3/00 11:15; 47:35:00 260.8iT-105 i 47.58; 260.8 1.003
1/3/00 16:00: 52:20:00] 45.9iT-120 49.33| 45.9 0.176
1/3/00 21:00! 57:20:00; 3.9'T-130 : 57.33: 3.9 0.015
1/4/00 11:15! 71:35:00! 1iT-166 i 71.58 1 0.004
; :
i iElapsed [Br Br
Location |Time Time (mg/L) Sample ID Time (mg/L) C/Co
PZ4E 1/1/00 12:52| 1:12:00 2|T-12 1.20 2 0.008
1/1/00 15:25! 3:45:00 154.6{T-24 3.75 154.8 0.594
1/1/00 22:50| 11:10:00 228.2|T-36 11.17 228.2 0.877
1/2/00 5:50] 18:10:00 237.3|T-48 18.17 237.3 0.912
1/2/00 11:09] 23:29.00 237.3|T-60 23.48 237.3 0.912
1/2/00 16:00! 28:20:00 246.7|T-70 28.33 246.7 0.949
1/2/00 23:10| 35:30:00 250.9|7-82 35.50 250.9 0.965
1/3/00 6:25] 42:45.00 250.9/T-96 42.75 250.9 0.965
1/3/00 11:15| 47:35:00 250.9/T-106 47.42 250.9 0.965
1/3/00 12:55| 49:15:00 177.2|T-110 49.25 177.2 0.681
1/3/00 16:00| 52:20:00 64.9/T-121 52.33 64.9 0.250
1/3/00 21:00| 57:20:00 40.9|T-131 57.33 40.9 0.157
1/4/00 11:15| 71:35:00 13.3/T-167 71.58 13.3 0.051
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U.S. EPA Denitrification Study | i
Tracer Test Data, Nitrate Cell, Level 4 (120 cm depth) ;
Bromide determinations June1997 using electrode i
Note: No data from PZ4E.
Co= 260.06/mg/L i
j Elapsed |
Location Time Time Bromide Sample ID Time Bromide !C/Co
(hr:min) (mglL) (hn) (mgiL)
. 1/1/00 11:40
PZ4A © 1/3/00 21:10 5§7:30:00 0.7 T-137 4 57.50 0.7 0.003
1/4/00 6:15 66:35:00 1.4, T-146 | 66.58/ 1.4 0.005
1/4/009:20°  69:40:00 0.9/T-1582 ! 69.66 0.8 0.003
1/4/00 11:25!  71:45:00 1.1,T-173 | 71.75 1.1} 0.004
1/4/00 16:10 76:30:00 2,T-184 76.50 2 0.008
. 1/4/00 21:15 81:35:00 6.9/T-193 81.58 6.9 0.027
. 1/5/00 7:05 91:25:00 18.2({T-202 91.42 18.2 0.070
1/5/00 13:05 97:25:00 49.6/T-213 97.42 49.6 0.191
1/5/00 20:40| 105:00:00 129.1|T-234 105.00 129.1 0.496
1/6/00 7:10]  115:30:00 189.7|T-245 115.50 189.7 0.729
. 1/6/00 12:25] 120:45:00 221.3|T-265 120.75 221.3 0.851
' 1/6/00 20:30|  128:50:00 248.3|T-300 128.83 248.3 0.955
i 1/7/006:50] 139:10:00 258.1({T-321 139.17 258.1 0.992
| 1/7/00 15:00] 147:20:00 277.8/T-349 147.33 277.8 1.068
©1/9/00 8:55] 189:15:00 75.6/T-409 189.25 75.8 0.291
1/10/00 9:00{  213:20:00 4.7|T-426 213.33 4.7 0.018
1/11/00 9:00; 237:20:00 1.1/T-459 237.33 1.1 0.004
1/13/00 10:55| 287:15:00 1.2|7-490 287.25 1.2 0.005
| ! i
! ‘L ! i i { :
| 1, g | |
! |
: Elapsed  ;Bromide Bromide
Location Time Time (mg/L) Sample ID Time {mg/L) C/Co
PZ4B 1/3/00 21:10 §7:30:00 0.4|T-138 §7.50 0.4 0.002
1/4/00 6:15 66:35.00 28.9(T-147 66.58 28.9 0.111
1/4/00 11:25 71:45:00 111.5|T-174 71.75 111.5 0.429
1/4/00 16:10 76:30:00 260.8|T-185 76.50 260.8 1.003
1/4/00 21:15 81:35:00 292.8(T-194 81.58 292.8 1.126
1/5/00 7:08 91:26:00 292.8|T-203 91.43 292.8 1.126
1/5/00 13:08 97:26:00 292.8(7-214 - 97.43 292.8 1.126
1/5/00 20:46| 105:06:00 289.6(T-235 105.10 289.6 1.114
1/6/00 7:10]  115:30:00 221.3|T-248 115.50 221.3 0.851
1/6/00 12:25| 120:45:00 110.7|T-266 120.75 110.7 0.426
1/6/00 20:30| 128:50:00 11.4{T-301 128.83 114 0.044
1/7/00 6:50{ 139:10:00 1.9(T-322 139.17 1.9 0.007
| 1/7/00 15:00{ 147:20:00 1.5|T-350 147.33 1.5 0.006
i 1/9/00 13:55| 194:15:00 0.8/T-420 194.25 0.8 0.003
1/13/00 10:55! 287:15:00 0.8/T-491 287.25 0.8 0.003
i
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U.S. EPA Denitrification Study |

l !

Tracer Test Data, Nitrate Cell, Level 4 (120 cm depth)

Bromide determinations June1997 using aloctrode

Note: No data from PZ4E

‘Bromide

Elapsed ) Z ! '‘Bromide

Location Time Time (mglL) :Sample ID Time mg/L) :Ci/Co
PZ4C : 1/3/00 21:10 §7.30:00 0.6/T-139 §7.50 0.6 0.002
| 1/4/00 6:15 66:35:00 0.9/T-148 66.58 0.9 0.003
{ 1/4/100 11:25 71:45:00 1.1(T-175 71.78 1.1 0.004
1/4/00 16:10 76:30:00 1.2{T-186 76.50 1.2 0.005
1/4/00 21:15 81:35:00 3.6{T-195 81.58 3.6 0.014
1/5/00 7:07 91:27:00 146.1|T-204 91.45 146.1 0.562
i 1/5/00 13:07 97:27:00 260.8|T7-215 97.45 260.8 1.003
. 1/5/00 20:40{ 105.:00:00 289.6:T-236 105.00 289.8 1.114
' 1/6/007:10] 115:30:00 229.9|T-247 115.50 229.9 0.884
' 1/6/00 12:25| 120:45.00 115.1(T-267 120.75 115.1 0.443
1/6/00 20:30] 128:50:00; 15.6|7-302 [ 128.83 15.6 0.060
1/7/00 6:50f 139:10:00 1.5|T-323 i 139.16 1.5 0.006
: 1/7/00 15:00) 147:20:00 0.7|T-351 | I 147.33 0.7 0.003
: 1/9/00 13:55| 184:15:00 0.6|T-421 | . 19425 0.6 0.002
1111 3/00 11:00! 287:20:00 0.7!T-492 | | 287.33 0.7 0.003

: ‘ , : i
‘Elapsed Bromide | ! Bromide

Location iTnme Time (mgnL) :Sample ID Time (mg/l) CiCo
PZ4D 1/3/00 21:10 §7.30:00 4{T-140 §7.50 4 0.015
1/4/00 6:15 66:35.00 99.3/T-149 66.58 99.3 0.382
1/4/00 9:20 69:40:00 125.2{T-1563 69.66 125.2 0.481
1/4/00 10:15 70:35:00 130.1|T-155 70.58 130.1 0.500
1/4/00 11:25 71:45:00 151.9iT-176 71.75 151.9 0.584
i 1/4/00 13:10 73:30:00 184.2{T-178 73.50 184.2 0.708
; 1/4/00 16:10 76:30:00 260.8{T-187 76.50 260.8 1.003
. 1/4/00 21:15 81:35.00 281.7,T-196 I 81.58 281.7 1.083
© 1/5/00 7:08 91:28:00 281.7({T-205 91.47 2817 1.083
' 1/5/00 13:08 97.28.00 292.8({T-218 97.47 292.8 1.126
' 1/5/00 20:40| 105:00:00 258.1|T-237 105.00 258.1 0.992
. 1/6/007:10] 115:30:00 47.5|T-248 115.50 47.5 0.183
©1/6/00 12:25; 120:45:00 11.9|T-268 120.75 119 0.046
| 1/6/00 20:30: 128:50:00 2.11T-303 | 128.50 2.1 0.008
| 1/7/00 6:50] 139:10:00 0.7|T-324 139.17 0.7 0.003
: 1/7/00 15:00! 147:20:00 0.6/T-352 147.33 0.6 0.002
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U.S. EPA Denitrification Study i |

Tracer Test Data, Nitrate Cell, Level 6 (180 cm depth)

Bromide determinations June1997 using electrode |
! | I‘ i |
. ' |

S S

i
T

Co= : 260.06 mg/L | : Z . ? L
: | \ ! ; | i
i Elapsed !
Location |Time {Time Bromide Sample ID| Time Bromide |C/Co
! (hr:min) (mg/L) (hr) (mg/L)
1/1/00 11:40
PZ4A 1/5/00 14:30 98:50.00 0.6|T-222 98.83 0.6 0.002
1/6/00 9:10]  117:30:00 0.6|7-255 117.50 0.5 0.002
| 1/6/00 12:40 121:00:00 0.6/T-274 121.00 0.6 0.002
| 1/6/00 16:40 125:00:00 0.6/7-288 125.00 08 0.002
' 1/6/00 20:40|  129:00:00 0.7/T-309 129.00 0.7 0.003
1/7/00 7:00]  139:20:00 0.7|T-330 139.33 0.7 0.003
1/7/00 12:00]  144:20:00 0.8{T-340 144.33 0.8 0.003
1/7/00 16:30 148:50.00 0.7|T-358 148.83 0.7 0.003
1/8/00 7:30 163:50:00 0.9|T-370 163.83 0.9 0.003
1/8/00 14:00 170:20:00 0.9/T-382 170.33 0.9 0.003
. 1/8/00 21:05 177:25:00 1.2:7-3M4 L 17742 1.2 0.005
" 1/9/00 8:10 188:30:00 1.2. T-404 : . 188.50; 1.2 0.005
1/9/00 13:50,  194:10:00: 1.1 T-415 194.08. 1.1 0.004
1/10/00 9:00;  213:20:00 3.9 T-432 . 213.33 3.9 0.015
1 1/10/00 15:55 220:15.00 1.T-442 i 220.25 1 0.004
. 1/11/00 9:10 237:30:00 1.9|T-454 237.50 1.9 0.007
| 1/11/00 14:05  242:25:00 3.5/T-485 242.42 3.5 0.013
| 1/12/00 8:45]  261:05.00 36.8|T-476 261.08 36.8 0.142
1/12/00 15:40|  268:00:00 58.2!T-484 268.00 58.2 0.224
1/13/00 11:00]  287:20:00 120.2]T493 287.33 120.2 0.462
1/15/00 9:30/  333:50:00 213.1{T499 333.83 213.1 0.819
1/15/00 13:30;  337:50:00 205.2|T-502 337.83 205.2 0.789
! 1/16/00 9:00{ 357:20.00 176.1(7-503 357.33 176.1 0.677
i 1/16/00 16:20)  364:40:00 145.5(T-504 364.67 145.5 0.559
| 1/17/00 13:30 385:50.00 95.6|T-505 385.83 95.6 0.368
Elapsed Bromide Bromide
Location |Time Time (mg/L) Sample ID Time (mg/L) C/Co
PZ4B 1/5/00 14:30 98:50:00 0.5/T-223 98.83 0.5 0.002
1/6/00 9:10 117:30:00 0.8/7-256 117.50 08 0.003
1/6/00 12:40 121:00:00 0.5|T-275 121.00 0.5 0.002
1/6/00 16:40 125:00:00 0.5/T-289 125.00 0.5 0.002
1/6/00 20:40 129:00:00 0.6/T-310 129.00 0.6 0.002
1/7/00 7:00 139:20:00 1/T-331 139.33 1 0.004
1/7/00 12:00]  144:20:00 3.6{T-341 144.33 3.6 0.014
1/7/00 16:30]  148:50:00 8|T-359 148.83 -8 0.031
1/8/00 7:30 163:50:00 166.3|T-371 163.83 166.3 0.639
1/8/00 14:00{  170:20:00 210.8{T-383 170.33 210.8 0.811
1/8/00 21:05{  177:25:00 289|T-395 177.42 289 1.111
1/9/00 8:10! _ 188:30:00 277.8|T-405 188.50 277.8 1.068
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U.S. EPA Denitrification Study

|
Tracer Test Data, Nitrate Cell, Level 6 (1 80 cm depth) !
|

Bromide ietermlnatlons June1997 uslng electrode |
. ‘ |
1/9/00 13:50,  194:10:00 246.8|T-416 194.08 246.8 0.949
1/10/00 9:00  213:20:00 20.8/7-433 213.33 20.8 0.080
1/10/00 15:55 220:15.00 1.5|T-443 220.25 1.5 0.006
1/11/00 9:10]  237:30:00 0.9/T-455 237.50 0.8 0.003
1/11/00 14:05 242:25:00 1.1{T-466 . 242.42 1.1 0.004
{  1/12/00 8:45!  261:05:00 1.2|T477 | 261.08 1.2 0.005
i 1/12/00 15:40 268:00:00 1.1,T-485 ' 268.00 1.1 0.004
i |
‘ i i
‘Elapsed Bromide |, Bromide
Location Time Time (mg/L)  Sample ID Time i(mg/l) C/Co
PZ4C 1/5/00 14:30 98:50:00 0.5/7-224 98.83 0.5 0.002
‘ 1/6/00 9:10 117:30:00 0.7\T-257 117.50 0.7 0.003
' 1/6/00 12:40 121:00:00 0.6/T-276 121.00 0.6 0.002
1/6/00 16:40 125:00:00 0.7|T-290 | 125.00 0.7 0.003
1/6/00 20:40]  129:00:00 1.1[T-311 | . 129.00 1.1 0.004
1/7/00 7:00!  139:20:00 0.7|T-332 ! i 139.33 0.7 0.003
1/7/00 12:00]  144:20:00 1.1|T-342 : 144.33 1.1} 0.004
. 1/7/00 16:30,  148:50:00 0.7,T-360 148.83 0.7 0.003
| 1/8/00 7:30 163:50:00 4.1T-372 163.83 4.1 0.016
I 1/8/00 14:00 170:20:00 12.8|T-384 170.33 12.8 0.049
1/8/00 21:05 177:25.00 53(T-396 177.42 53 0.204
1/9/00 8:10;  188:30:00 88.5/T-406 188.50 88.5 0.340
1/9/00 13:50;  194:10:00 147.8/T417 194.08 147.8 0.568
1/10/00 9:00:  213:20:00 62.8:T-434 213.33 62.8 0.241
1/10/00 16:55!  220:15:00! 761T-444 220.25! 76 0.292
1/11/00 9:10;  237:30:00! 115.7 T-456 237.50, 115.7! 0.445
1/11/00 14:05;:  242:25:00 111.4/T-467 t 242.42 1114 0.428
1/12/00 8:45{  261:05:00 65.3{T478 | 261.08 65.3 0.251
. 1/12/00 1540,  268:00:00 56,7486 | | 268.00 56 0.215
' 1/13/00 11:00]  287:20:00 23.3|T-494 287.33 23.3 0.090
" 1/15/00 9:30;  333:50:00 14.2!7-500 333.83 14.2 0.055
1/17/00 13:30;  385:50:00 1.9/7-506 385.83 1.9 0.007
Elapsed Bromide Bromide
Location |Time Time (mg/L) Sample ID Time {mg/L) C/Co
PZ4D 1/5/00 14:30 98:50:00 0.5|T-225 98.83 0.5 0.002
1/6/00 9:10 117:30:00 0.5/T-258 117.50 0.5 0.002
1/6/00 12:40 121:00:00 0.5/T-277 121.00 0.5 0.002
1/6/00 16:40 125:00:00 0.5/T-291 125.00 0.5 0.002
1/6/00 20:40 129:00:00 0.6/T-312 129.00 0.6 0.002
1/7/00 7:00 139:20:00 0.5/T-333 139.33 0.5 0.002
1/7/00 12:00 144:20:00 0.7|T-343 144.33 0.7 0.003
1/7/00 16:30 148:50:00 0.6/T-361 148.83 0.6 0.002
1/8/00 7:30 163:50:00 0.9/T-373 163.83 0.9 0.003
1/8/00 14:00 170:20:00 0.8/T-385 170.33 0.8 0.003
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U.S. EPA Denitrification Study

Tracer Test Data, Nitrate Cell, Level 6 (i 80 cm depth)

Bromide determinations June1997 using electrode

t
:
i

' | !

i 1/8/00 21:05 177:25:00 2.3/T-397 177.42 2.3 0.009
l 1/9/00 8:10 188:30:00 7.4 T-407 188.50 7.4 0.028
1/9/00 13:50;  194:10:00 49,7418 194.08 49 0.188
. 1/10/00 9:00 213:20:00 107.2{T-435 213.33 107.2! 0.412
.~ 1/10/00 15:55 220:15.00 145.5|T-445 220.25 145.5! 0.559
T 111/009:10;  237:30:00 205.5|T-457 237.50 205.5 0.790
' 1/11/00 14:05!  242:25.00 213.1|T-468 242.42 213.1 0.819
. 1/12/00 8:45 261:05.00 163.2|T-479 261.08 163.2 0.628
| 1/12/00 15:40 268:00:00 163.2|T-487 268.00 163.2 0.628
i 1/13/00 11:05 287:25.00 145.2|T-495 287.42 145.2 0.558
| 1/15/00 9:30 333:50:00 34.1,T-501 333.83 34.1 0.131
1/17/00 13:30 385:50:00! 5.9,T-507 385.83 5.9 0.023

f : B : i

‘ {Elapsed ‘Bromide ' ! ; Bromide |

Location Time ;Time (mg/L)  :Sample ID' .Time i(mg/ll) C/Co

| |
PZ4AE 1/5/00 14;30 98.50:00' 0.6 T-226 98.83, 0.8 0.002
1/6/00 9:10: 117:30:00! 175.7 . T-259 117.50| 175.7 0.676
1/6/00 12:40.  121:00:00 204.9,T-278 121.00! 204.9 0.788
. 1/6/00 14:30| 122:50:00 221.3|T-282 122.83| 221.3 0.851
©1/6/00 16:40/  125:00:00 239|T-292 125.00/ 239 0.919
1 1/6/00 20:40 129:00:00 258.1|T-313 129.00 258.1| 0.992
f 1/7/00 7.00 139:20:00 268.2|T-334 139.33 268.2 1.031
I 1/7/00 12:00 144.20:00 277.8|7-344 144.33 277.8 1.068
. 117100 16:30 148:50:00 289iT-362 148.83 289 1.111
; 1/8/00 7:30!  163:50:00 78.6({T-374 163.83 78.6 0.302
1/8/00 14:00;  170:20:00 55.1{T-386 170.33 55.1 0.212
1/8/00 21:05! 177:25.00 24.1/T-398 177.42 24.1 0.093
1/8/00 8:10{  188:30:00 5.2|T-408 188.50 5.2 0.020
1/9/00 13.50 194:10:00 3.5/T419 194.08 35 0.013
1/10/00 9:00 213:20:00 0.7|T-436 213.33 0.7 0.003
1/10/00 15:55 220:15:00 1.1{T-446 220.25 1.1 0.004
1/11/00 9:10 237:30:00 1.2/T-458 237.50! 1.2 0.005
| 1/12/00 8:45]  261:05:00] 1.1.T-480 261.08] 11 0.004

B I
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