
































































































































































































































































































































































































































































































Jj 
DO 

U.S. EPA Denltrlt 
Mlcrocoun Exe!1 I I 
AU concentratlorl 

I 

145 154 160 
123=bnb 

-·-113leial>S8dfirnocdar -- - - 1 -- ----•-- 39 
14 82 83 96 • 111 '. 145/ 154 1601 173 

I 

-=-=--; ~:~I ~:;I ~- :: - ::1;~~~1~ ;~~~=-~::·~-~{;;~;~- :~- :.:~~ 
I 
I 
I 
I 

-- - -•~--- --- ---- -----• ----- -----• -- -- -- --•··------- . -
--- •- -- •-- - --~----- - -----~---

1.743 1.487 1.474 
1.954 1.333 1.378 

1.149 1.415 , ... 25 

1.11111 0.810 0.816 

--, ---~~-- ~:~::1~~~--F-~::~1-=-~:~:L--~::~r- -
0.428! 0.410 0.463 

- 1 -·=c; u•s1- ___ -1 o .... _ ~i-~2 __ o.467, ___ _ 
std dev, 0.028 0.015 0.061 

o.929IC1Co _ __ _ 1.000 1.009 __ 1.042 ___ _ 

0.433 0.467 ---0.429 0.499 0.438 0.429 
o:4se -=~_-o.5~ = o:438 o.578 o.43@. -~Q~ 

·- ~.:.~i~ -0:.01 _ 0.4~ 0.539 _ 0.438 --0~416 

_e>.8e2[ __ 1.oasr= 0.008[ __ 1.202} o.978{ _o.e~e 

0.444 
·cr•o8 

0-i~ 

0.951 

---+-----..--------t--- -1------- ---.. • - •--•---•- -

I 
I 
I 

3.828 
4.080 

3.145 

1.059 

I 
I 

--,----~--- -----+~ ~---•--- --- _..._ _____ --

I 
•-------~ --+--- --+~--- --+-~--- •- - ------+----+------•--- t-----

4.245 4.138 
3.995 - --- 4.102 1.105 1.241 1.1501 1.152[ 1.254 :~~: -!:~r-; :1saF-- :~ 1~ :~:~ 

1.037 1.162 1.378 
4.245 4.067 

1 1 4.4e11i:ow_o2 _____ 1:023--1~21_1- --1.1s2 __ 1 ___ ------}---1.4211_ 1.306 

--+---,-.0-5-5• --;-:2oe-~-1.221 
0.044 0.040 ~ili1f __ 

4_292fmean _ ~-~!l 1.280] 1.188r 1.102J 1.198J 1.134L_ -~-20~ 

1.1401 1.082 
ltd dev. 

1.1s2lcTeo-- 1.000 1.143 1.163 _1.219 1.213 1.128 1.044 1.1361 1.075j 1.145 

------------..---------+-- ---t-- - --------~ ----------
-------+-----<I------·•------~---

-•-----•---+-----------+--- +· ----- --+-----•--------- --

I I 5.0921 8.8081 3.8321 I-----
alddev. 

1.851 2.143 1.243 Cleo 

, 
1 

5.223
1 

uoa
1 

3.714! -t~!g~Q_2_ 
1 

o.82~ -~-=-1~ _ 1.-.. 541.=.-:,-:1~r -~---_-,_~~~1F 1.4451 1.1321 1.4821 1.8841---r~,r--~~ -__ 
3.94e o.eo3 1.204 1.234J I 1.402 1.284 1.1e1 1.389 1.11ij 

0.885 1 ~97 ---1.129 ---- - - •-- • -- - - --- -

0.869 1.217 1.27~ 1.153f - 1.317 
0.044 0.074 0.166 
1.000 uoo _ -U84 ----1.3281 ___ 1.5141 1.sssj 1.3221 

mean 1.355 1.150 

--•--------- - -·• 
--+-----+---- -•------------ ---·- --t------+-- --- •---- ---•---- --

---------t---------------t-----J--· ----- ------------·- ----f-----f- - --- ----------- - --- ~-- --
·•------- --•- ---

4.328 Unamended-~~798 --,.035 -- ··-·(ossr-- --1-- - 1.T~~-----u,esr· I +------ ---

-=t=-~ I- __ ::: ~--= :~- __ ;:!- J![ - -~ --- !,!t:L ___ J -
______ __._ ________ -=_-_r= __________ alddev. _____ 0.022 ____ 0.021 0.010 

1.562 CICo 1.000 1.342 1.397 1.479 1.488 

1,2;5 
• 1.189 

I 
-- -. --- - - -l 

1.202 

1.556 
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t 
\Q 

U.S. EPA Denllrtt 
lllcroco8m Expe 
All co, I 

I 

I 

I 
I lnaphthaien. ---~----•------ -• -- -------•----------

Elapsed Time (da) 141 391 821 83 96 111 145 
totafBTEXTMB 

-1541 - -,&0r--,·fale1ai,sedrime-(da)"- 14 39 

• •.... I ~ iJ~~==~-~~;:: 
aid elev. I 0.011 0.037 0.114 
Cleo I 1.000 1.094 ~~ __ _ __ _ 0.985 

LowO2 1110 ~:::1 -~- t~~1~~1~~L 
1.707 

1.107 

1.6491_::---f 788 

1.0701 __ .!J~Q 

·,"541 ~;~~L:!~ll_ow02 1/1D :__J __ ij_f_;;~--- H~ ·_ H!_-

19.562 19.938 19.093 
- - 0~93; ----o.4s2 - ---1-.sfa 

__ 1~ ~---[Q1] -~ J>:~~ 

1'.~~, ~_Q,894 
slddev. 

1.0731 _ 0.580} _ OJM4,~Co 

-- - • 1.◄SS1mean 

----+--- -----+----------➔-----➔--- ---t---------. 

f-------- • ----. -+- -- --- --•- - ~- -- -

1-------1--- ------,1------+----t------ -+- - • - •------ -- • - ---- --- ·•------~-+--- -- . ----

STERILE 
I 

0.9791 0.777 
0.807 0.728 
0.71151 0.741 

_ 0.854,_ -----r _ 0.842 
-------,1-------1--------- , ___ ___ 1.1121 0.7U ~:!;:r- --~m-- -~::m=-:J:r-!:~~ - ~~:1sTERILE ----_- J--- ~::!~~ _9w~ ~::::~ 

86.200 92.288 83.264 
mean 0.857 0.749 
aid dev. 0.106 0.025 

-----1--------='-',.;--:....C..:....._=· 1 009 
_ __ _ ~ -~- ~-~~l- -----l--.o.118l ___ o.e121 __ 0.110!.-_ 1.013L o.1sa 0.740 o.738~mean -sicfciev· 

88.128 90.675 84.031 
9.360 3.837 -f◄57 I 

Cleo 1.[,00 087• 

I I 

I I 
I I 
I I 

-----t-------1t---------t---- ____ ,. ____ --

_______ .... ---

---------1,-----+----·•-~ ---♦---~,- -- • 

- ---- - ---- 0.130 

,--- ---- I =-===I __ _:,_ =I 1,157L- ___ I _ __Q.908 1.000 1.053 0.976 
0.891 1.085 --··o.917 

-----·----•----------➔-----l----1--· - -· ---- _1·· -----
1.108 1.002 1.043 

---·- ·-- 1.001 1.012 -·o.967 

1.0641 -~-~1.~r:--1.1e2f --~--o:ai41-o-.ae-3-+-1-. -0~.88! ~- -

---·-----•-------f------ ---f 

--------+-------------------------- ------<1~-------•- ~ 

"Law9!__J 1.na1 2.250 
1.9091 2.075 --- - -. -:~~-~ ~:::t- ----l- ~:~:,-- --~:iM~l -~:!~~, ~:¥s~l 2

•
011l ~:~:l ~::;~1~ow O

~---- - ---l---~~~Hh3:l ~::~~~ 
1.762 1.814 

mean I 1.816 2.080 
aid elev. I 0.081 0.168 

2.21e ⇒~---· -- -- - --· ------r- 74.898 82.363 101.133 

1 ... 1 ----. 2.050- ---- --2:013 --2.105 ·-·1.e12 _T_809. 2.017 1.780 1.954 mean-- • • -- f -77.552 82.159 87.997 
- ·- - -- 0.198 alddev. j 5.6461 0.7291 11.513 
- --- - - -- 1.128 • -,.,09 ---- 1:f~ :-=J~=-~~:996 -- 1.111 0.980 1.076 C/Co_ ··-· --- -- • ---1~0001 1.0591 1.135 C/Co I 1.000 1.145 

---------+----------1----+------+-------f- ---•---- It--~ 

----------+----------1----+-----+------t- ----f--------- --- -- -

------ -- -•----- ------+-----,-- --
--------+---------t----+-----+-----+-_____ _. _____ . -- --+-------+-··----

1HlahO2 I 1.433 1.902 2.353 
1.583 1.915 2.061 
1.507 2.124 1.855 

mean I 1.511 1.980 2.090 
atd elev. I 0.080 0.125 0.250 
IC/Co I 1.000 1.311 1.383 

·--1 -·---1 -·---1 1.5081 1.879t __ 2,3_~~-- -1~70 --1.810 ·- 2.681 1.592 HlghO(~~~- ~--= __ ~~:~7 
-- -- - 1.948 2.038 1.611 2.179 1.438 58.346 55.431 --- - ---- - ---- --- - --- - ---·ef.001 s1.~ 

_. 
1 

_____ 
1 

____ 
1 

1.50Bj 1.91◄ 1 2.f8ii ~--=f~1 2.045 _ 2.681 1.515 mean __ --~---~- - ~--M.ii,- 56.63? 
- - - -- - - -- std dev. 3.361 5.791 

o.ei8l-(266C _.J;.~)l~-1.0201 1.3531 1.n41 1.0031 jCICo -~~-:_=~= 1.000 -0.01& 

1--------1.....------.J----------+----- ·•-- -• -----•-----~-•-----
--------+-------------------+-----t-- - -- --- ➔- ------- _ _._ .. •---·------+-~----t---------1------- t----~--------t--------- __, __________ - .. 

----~ -•---· •- - ..... ------+---- +-----f------+~---1------

1--------+------------+----f---· t··-- -··-- t -- ---t-·- - . -f----- --t~----f-----f--------f-------1-- ---- -·--- --<---. - -•-------•--

Unamended I 1.342 1.850 1.772 
1.346 1.880 1.767' ___ - -
1.367 1.810 

•--·-·-··--·- ~~---~ --1 .. ~ 1.360 -E: 
____!:!!~L _ 1:8~0 .. 

1.7571 --~'-0~2 

__ --1:~l~- ___ 1:_~1 .. ___ ... 

- --- -•-------..-----i---=t - ~::IU ...... dod --l_~~-:_:~~ii=_:&_·•~-~ 

~~:;1i~·-· 1.3"2 1.421 
1.805 0.160 0.730 
1.000-·· i:086. -- 1.121 
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~ 
0 

~~.J:,~ Den~ I --=r--r-- --- -•-
u1c,ocoam Ex --+-- ____ _ 
~~! ---. -· ---

82 83 98 --,,, 145. • 154 160 ·1131:::::J~)(dllrsl ------·-- -, .. r---3e • --82 83 96 ·===~---' ~::~1 ~- ~~:~~ -~]~:~~:- _17.~£l~~:~L~~:IL°':02·1;u,- -· 
100.67170.510 ·-1fi10~-

. _ 99.630 - 79.790 74.650 __ . _ 
. 95.590 _ 78.050 __ 71.120 -· 

12:~L -~3.s2 
72.5t!} 66.78 

I I ·:::1 ·::::1 ·::::r~::1 · ~;:~::~~~~:Iii~,_ ~-~1~~ _ _ ?i~l-60~200 

· 1::::-_'rn~ - '~*;r- _r-_ •. ,,coa,o 
----•----------------- -- 1-------t-- ·t------1--------- - -··-· - 1------···-t---· ·- •---- -• 

1--------1----------------11----------•• _.,.,.._ .. T --•--•----•- , __ ••-- ■ ~---- -"-•----·-

---------------------1----1-----·!. ···-- ---•---- ---.------- • ----t--- ----t-- ---t--·--t-------- ---- --·-·· 

80.784 85.715 91.826 
98.871 82.778 81.938 

83.833 IM.247 91.933 

1.018 1.CHM UJ67 
1.054 1.111 1.067 
1.125 1.077 1.087 

~=• =:===• ,::~~--:::-_;,:-:~~~----~-~:•~-~=_--: ms-11:E :liE-- ~+;.;~~-= 
alddov. 11.854 10.6081 5.5381 

1 
_ .

1 
__ ., 1!1•2_-, ~-~~~992 ___ 1.063 --u>le[e1eo _ _ ___ • ________ - .. 1.000 o.992 o.a96 __ --=.[ __ 1.045{__~·0.e13 

- - - -- 1.173 1.022 1.077 1.02◄ 

I ··--• ·,:11! ~=~Q.961 _ 1.050 _-1:_Q_~; ______ ---=~==-=-~--~~:~--- ,_________ t---·-t--------

- --~•---- 1-----------t--•--· --·-t • -- ·t·----t----t-----t-

---~- ----·- - - ---+-----+--·- ---~---..... ------ -

110.6431 83.980, 87.1791 ::~I---~2.035r_;:~; -~:!!il~o2 -
85.496 82.148 81.927 64.+te 

__ ------L-~~?~ _e1.04o 63.350 _ sa~10 a1.130 
98.810 55.780 55.780 40.920 39.140 

107.090 58.760-5'8.820 ·--· 
88.0701 13.054I 84.5531 17.1851 -· 82.03~ 84.76! 61.300 mean 

ttddev. 
1.2651 1.0711 1.0901 1.1241 -,.058, 0.835I 0.7801CICO 

- :~--=+==-~ :___, ____ 

-------· -r ---~-- _____ ___, __ .....,. _______________ ,__ __ ......., 
- 97.557 ~.527 58.583 • -◄9~95 53.435 

____ - ---r-10~101 2.638 4.1◄9 -- -
I I .::__::_;-.-:_ --- I 1:000 - 0.600 D.601 0.508 0.548 

--- -- - ·+--------·-------l---- -+------· 
-------+---•-----➔-------· ,------•---~----.. ----

-- _,,.__~~ ---·--· -----------t- t 

41.0731 55.823 55.508 47.034 58.982 =-~-:ssa "'·-28.728 ,-- ~hO2 
&UOI 51.170 49.643 54.577 26.247 

84.230 ·-o.260 o.2eo 
·-83.330 - 0.260 0.260 

0.2601 g.fa~r 57 ~~ 
83.620 4'.510 

-· 
48.0731 60.388 53.338 41.338 55.770 64.558 27.487 mean 

--81.550 - 0.260 0.260 
-t----·----➔-83~037 0.280 0.280 0.2801 94.13st°- 50.920 

I atddev. 
0.780l 0.979 0.885 0.784 0.904 --7~047 -- 0."46 Cleo 

,------------+--r* -- 0.000 0.000 ·- _-=. 
1.000 0.003 0.003 0.003 _ 1.1~L __ 0.613 

t--------- ---- ·---+·--·-t ------r----------t·-··•- ·---

-----~--+----------.-------------+ ~--➔---·-•·---
1--------+-----+------!r-----+-----+---- t· -------+-----·--l-----1- -----·- •. -- t ~--- -t +----+----------1--·-···--t--- . ··••-+--· •• 

----➔• ----·-t------t·-----1 ·---------- --,1--------t---------+-·· --+-----♦------ •· 

94.555 83.411 
80.068 88.359 

.• ~==1=-=---]~~1~~~ -- - L=--=- __ J ____ -I--- __ -·-·E3---
_.;;._;_-'--t---t---· J _____ J ___ ---L~-~---1--- --------~-------1---- --- ------ -------~-

92.311 85.920 

1.1_701 1.089 

_______ ...;.....;;...~-1---........ ;;...:.;_'+-----.... ---~-- t - - --- .. » 89.383lmean 
• '1,133 ~d.!!: -- ·•· - •• 
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~ 

U.S. EPA DenltrH 
iiiicrocoam&N 
All 

I I 1111 1451-1s"41---1ior--·-· --113l~~~1davi 14 

50.3_. 1:3~- - :~:: Low_02- 1/10~---- - ~1:-------- ~:! 
--+--6-e-.2-15-+1-e-1-.1-40-1---so-.-300 -7ii.i4o - ◄i1~0 mean -- ---- --- ·0.200 -- • 0.200 

std dev. 0.000 0.000 
--~---l 0.702 0.681 0.510 _ -_ 0.678 _ 0.490 C/Co -- ------ -- 1.000 ___ 1.000 

63.92 64.87 
74.51 69.41 

--~-1-----t ----------•·•· - ---•--- · 

------♦---- ----• ------------f-----t-- - .. 

39 

0.54 
0.2 

0_'21 
0.317 
o.193 

- I~~-~ 

a2r 83r---96i--·----1111-----145 

--•--_-~1_·_ ~]-__ -- -~:~t- ~:~ 

154.0 

0.2; 
• I 

• _ .,_0.20.Ql~-~~~1- 0,2-00 

_ -- 1.000 -~~-1.00~i.=-: _[__o~>~l 1.000 • 1.000 

- -· ·-- •------+--- --t-----t 

0.2 
121.700 108.850 114.200 112.740 123.390 0.2 0.2 0.2 0.2 0.2 0.2 0.2 ---- ---- - --0-.2 -- --,,2 -- - 0.2 - - --- -- ---

1601 173 

~~1 .. -~~~ 

:,:r~-~= 
_ .Q;2; 0.200 

- - (!JOO -~D_Q 
117.2201 113.5401 88.870f- 105.830 107.020 S~RILE ---~-~~---_!l:~r---- 92 __ --~~---·- 0.2 0.2 -~Q-~ 0t _ 

118.460I 111.245I 106.535 -109~5 115.205 mean - -- --- o) ___ - 0.2 _ --_ 02 _---- - ---0.2 ---0.2 - - -o.-2~-0.21- - _021 ·-0~~2-_=----7>::-2 
&td dev. 0.000 0.000 0.000 

1.012 0.942 0.903 0. 925-__ -0.--97--8 CICo ---__ _ _ 1.000 -- . _ 1 .000 _ --1.000 _ _ _ -- 1.000 1.000 1 _ 000 _ 1.000 _ _ _ 1.000 1.000 1.000 

I- +-----t -- ---------+-------1-----··-•· ---- ---
1-----------4-----4-----f -----i-----1-------- ---···- .. ----- --• ·-

--------t-----t---------,------·•--

. 21.eeo 33.100 20.210 o.260 ~2io ~-oi ____ =-=~QJ =-~~:.? --~:..=:r;,.-f_~~~~-- __ 0.2 0.2 o~ =J.:~Q ~ 0.1 
I I 27.160 22.940 20.790 o.260 0.2 0.2 0.2 0.2 0.2 1.460 8.550 
" • -------- --- ---0~ ----0.2 - -. - 0.2 -- • ---- -- -

-t~F-::;~ 
■ 27.410 28.020 20.270 10.525 - 0.260 nwin ---0.-200 --0~ -- ··0.200 0.200 0.200 1.210 ~ .. s - -·o.670 
• itddev. 0.000 ----- ------- -- ·-· -·•· -- _ .Q.90QI 0.200 

. 0.281 0.287 0.208 0.108 ___ 0.003 ~o 1.000 ___ !-~ ... 1.000 1.0001 e.osol 46.225l: ____ 1~5.0 4~500I 1.000 

---•--· --- - -
1--------+-----t-----t------+------+------1- --t- - - - t- ----~---------+-----+----

t----t- ------------- ··f--- - - -- -1----- - - ---,t------------- t------f---

,------
44.510 38.200 37.870 ~klh02 0.2 0.21 0.2r 0.2001 0.2 
54.550 48.000 -.~~ .J.i;~~~.:t-.200: 0.2 --- t-~-=I ~:~+--=@ ~:~L-~ ___ Q1_ tl~•----

---
49.530I 42.100I 37.870 38.875 mean 0_200 

alddev. 0.000 0.000 0.000 
1 -----, o.200l 0.200t=Ji200r=·-o.~oo _0.200, ______ _ 

o.598I o.507I 0.458I o.468I IC/Co 1.000 1.000 __ .!:_~I 1.0001 1000 I -· --1 1-000r ___ f@ _ ____JJ)OOt-T~I : !;~ 
··-•~---•---· _ ... ___ -

----t-- - -- -- ♦-- ----- --

•- ------~---4-----~~--+------~-4- --~-

- --~namenclecl ~- ---- __ J - - - - -•-· - . 
-- ---♦---- --1- -------

--------t----------t---·· -- +---------•- -- --- ---- -mean 
_____ J•t~~v. 

---- --•--· 

C/Co 
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~ 
N 

U.S. EPA DenNrtl 

:~~ I-------- ' l I 
I 
I 
r 

•------- -------•:=11riM,~-\-mw!-J---r--·-1·•- - 14 39 -82 83! 

Low02 1110 ----+----1--

- ------ -------
mean 

___ -- ~~~: __ =t l~dev~=~~•-------

---- -·-1--0.5301_ - 0.331~--0.330 
0.810 0.160 0.330 

_ _ 0.450 - _ 0.450 -- _ 0.490 
-~f __ 0.597 _ 0.313 ____ 0.383 

-- ~:= -- -~:~;: -_ --~::~1 __ -- . - . 

-- -------· -+---------t-------•-- --~---•---~------• -~----

---------+----➔ 

_______ s_TE_RI_LE_ -1 .... -_-__ -_-_-~i=---4_4-oo =: _-,-_s20 -~--2~140 ___ _ 
4.970 0.780 1.850 

0520 
• 0.650 

0.585 

-0.980 

0.560 
- 0.6J9 

5.210 0.250 1.970 -

~~-;~ !--!!--:!:_- =-1-~---!_::: 

I ----- -i---~·· ::!-:! -=. -- i:: 
1-------+----➔-------------t---------lf---- --•- ----• - --- - - • ----- •-

-~;~ - -:::: ·---~::901 ____ - ·1 -- -~::: 

0.610 0.680 0.580 

::V. 7~ --- 4.900 ~:~: ~:= --~::~ ____ 4 ____ 0.585 

1-------------'-C/Co'-"--- =t-- ---- 1.000 0.967 0.831 i 0.959 

1.owoz·--

t --------- -----t--- ---+-- - ----- ---- - ·-
-- _,. __________ -----•-----•- ---

I---------• --- - . -- --------

u10 _ =:I;mo~=1.&90I~ 0.8201___ __ o.740 
8.110 1.150 1.4BOf I 0.480 
4.150 1.150 1.520 

-- I I::.:. I ~~ =~- ~~LI~!!_:~ :'~!: 
1Hlah02 

-----------t---------- ----•- --------+-- ~---

•·----- --+----- ---t------------· --· 
-------·+-------- •----"- --1- ---~•~ 

Unamended 

______ .__ -------------
mean 
iiddiv. C/Co-- -- .. -------· -- --

iif~ ~ li~ __ -_J_ :_:sa_s~-·~ -~ J. __ -~
1:: 

0.273 0.533 0.547 _ _1 0.455 
0.134 0.180 0.106 
1.000 1.951 2.000 •· 1.665 
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l 
96 111 145 154 160 1731 

o.~3ol" .Jt5?~ -~-0.4]~1- 1r160 --=-10.feo: _ o e20' 
o 4101 o.450 o.410 1.100 o soo1 

--- -- -- -------- ' 

o.4701 _ cf.510 _ - o 410 __ 11T60 -slwo -- -o 160\ 

- - - - -- - - ---- -- ------- --- l 
0 7881 - ~- 0.855 ---~ 0 687 -~ 18.704 ----=- 9.453 = - 1 2741 

--~~ -➔--~------ +------+-----t 

0.980 0.450 0.570 16.210 22.400 20.480 
o.~~Q _ o.s10 -~ 160 1e.100 21.e10 19.760 

0.610 __ _Q~~o o.365 1&.455 22.035 20.120 

0.1261_ 0.105 0.075 --- 3.386 4.534 -- 4.140 
0.2_02_ -~~ 0.117 3.335 ___ __!_~9 -_-----.. 214 
0:049 --~~! -- 0.033 3.436 4.459 _ -~:066 

~---- ~~-------
~~• ~-~ --- •----•-

0.2~1_ 0.2001 0.3701 11.080R.6901 . _J!:480 
0.370f 0.57ol- 0.410 0.490 0.640 

0.2~~1 ~ ~- o.~85 

0.467 0.631 

0.3901 11.080 

0.6391 18.184 

~ 0.560 

o.ie1i --_J).918 

- -------· 

-- ----~----------+-------

0.69P • ~-O.:~~QF~~6101 16.2901 ~.:.1-~ 
0.240 --- 0.450 0.610 9.650 

0.465 -0.4401 0.610 16.290 8.875 

0.115 0.109 0.151 4.029!7:1"is" ___ -

--+------I------+--- -

. - . -~~--------i-----¼-----------­

~--- ~--.------1----- - --1 - -----+--

-~:~~~- --•·=t-==t-= ____ J ______ ±_ __ ~::~1 • 
0_3301 __ :~~~--~I~-=~~J-~~~-- -L-~~~-] -=-· o.sso 
1.2011 - -0.000 0.000 0.000 0~0001- 2.049•· 



~ 
w 

U.S. EPA Denltrffl 
Mlcrocoam E~ 
All 1-----1-------•-~-----•------- --- --

--~----~--~---~----~---~ 
BTEXTIIBC~ln Guoii~raiecl Water -
liwa1ar UNd to Ht UJ. microcosms. dav~OL ___ =~~~ - . -_ 

mean 
-~=--= ~NIA aas-satB 11!!:!!_I!)_ [oidi[ga~~! g~~sat s.d. 
Ben 28.840 28.846 26.996 3.309 28.161 1.013 
Toi 44.278 44,835 41.748 - 5.120 43.620 1.645 
Eben 5.913 6.114 5.602 --- ---0.692 5.876 0.258 
m+p-Xyl ___ ~:.406 12.845 11.7f!~ =-- 1.4~ ~--~~7 __ 0.54~- _ -

__ ~ 5.511 5.857 5.229 0.~15:~~- --- 0.~18 
135-TMB 0.521 0.554 0.506 0.065 0.527 0.025 

--·---·- 124-TMB 1.874 1.882 1.m 0.223 1.878 0.103 
------- 123-TMB 0.524 0.551 0.508 0.062 0.5211 ·- 0.022 
==~=--- NIDh o.904 o.ee9 o.e12 __ 0.148 o.8~_- _ ~~o;s 

BTEXTIIB Concentratlonl In waler In contact with "waaheci°•acaulfef m~~rial 

- 1.000 2.000 3.000 4.000 5.000 I ----,een o.oe9 o.080 o.084 - o.oa1 -- ·o.068 
______ _]Toi_ • D.259 0.230 0.142 ___ _!1~ ----~-.118 

Eben 1.537 1.302 0.597 1.151 0.672 
m+p,Xvt 4~416 3.807 2.123 ----·3]73 - -2.161 
~xve 1.830 1.seo o.841 1.461 --o.e56 

------- 135-TMB 1.169 1.093 0.838 1.068 --o:iM2 
1 

124-TMB 3.943 3.637 2.714 3.578 -2:121 
123-TMB 1.104 1.002 0.697 0.987 -f.:i:697 

. - Nmii-- - 1:S..1 1.521 1.230 ~ii ~-- f.1oa 
•--------- -➔----- ----+----· 

- ----
,------+ --+---------.J------- -------

--------·_.,--~-•----- ---- ----

---------➔-----➔-- - -··--+----------;f--- --- ------- .. 

---- ---- --- ------~____.....- -
----------+---

----- -•----·-
1---------~-..,__--t --------t----- •·--- ---- ---- -•---- .. ·~- -
- --- ··------ ---+----l 
- -- -- --------1-----• -+--------- -•- - ' --- - ... ~ - •----- -

--+----------+-. - ---· --- --- ---

----+---------------+-----t--------- --➔------
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l,J .,. 

!J.S. EPA Denltrlflc•tl~n Study I __ j _ _ _____ L _- ______ __I_ I ____ --□ __ _ 
Microcosm Experiment 3 - Aqueous Control Data (no •~ifer material in microcosm_!) 
All concentrations mg/L I "f --~--J--- ~-~=~-~J-~ -- ---{- ------ -- ·- -• 

..I I 

I ·-----• --- - - --~- - - • 

l I 

benzene toluene 
Elapsed Time (dapl 0 25 sgf- -- --s-;1- -- 140· 1591 -~-- -,- -- --or- -- 2s1-- 69 

High 02 control ~~:~~~ _ :::!~ --- 1~:= -_ -~-:::;:-·· -~~:~~:-- _ -::;~~ _ --- _ 1~:~~~ -- ::~;;t- :::~~ 
10.042 - 9.649 - - - 10.011 - •• 9.051 

97 

9.209 
9.829 

9.519 I 1~~- I t ~~, = +.~ ~~!: ~~~:::: ~~~:~: ~ :~~; ~~ ;i_!! ~-=Pl;~:co,95~ 
1--------i-----------+------- I • -----+-- ---+-------

- ------•- ------------+--- ----+--- •-~-· ---- - • --- --- ---t--------t----- -+-------

- • ----- -----+--- ---t-----------i------

•- -~----- -- ------,1-------i------ --t-----------------

Low 02 control -~~:;~! - 1~~ = ~~:~~~· ~ ~~:~~~ -~--=- ~ - ~ -:::~~ ~- ---- --- ~~::! 1~::;r-·- :::!r--- ~~:~~; 

mean 
&tddev. 
CICo 

-• 10.937- 9.993 ---- -· - - --- • --- -- -- -- 10.856 9.612 

••• io.690 10.140 10.165 10-:S21 ~~-- ·~- -~~}i~ me~~ 10.!569 9.1!801 _ sfilJ[_:_10.099 
0.265 0.338 std dev. 0.288 0.332 
1.000 0.949 0.951 1.012 0.904 C/Co 1.000 0.916 0.911 I 0.956 

------ ---1----------f--------t- • -- -----t -- -----------t 

1------------------t-----1- ------------+--· ---➔ --~-~--t-----t ----~-----+~--~---·-f--·· ---------- -------•-. ~ 
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~ 
IA 

U.S. EPA Deni 
Microcosm Ell 
All concenlrat 

1- 1401 - ---159f ethylbenzr~~ 0 25 ·sg 

9.089 
-----•-----•------ - - - •- ----- --- ---• -- - -~------

8.946 9.819 8.691 8.769 

97 

8.517 
8.933 

:: ::1 --~ ::: _ --: •· -• i:iE: ~-::~;' ---:::' 
,-----+-----4---- std dev. 0.186 0.172i - ... 

I 0.9151 0.875 C/Co - 1.000 - --0.896~-0~922 

8.725 

0.001•· 

----1--------·---·-·t--~-----t-··---

--------+------+-----..... ----- -- -----t- ____ ... _.,_ ____ ·- ·- ·•--

8.993 
9.206 _-~-- 1~:~:= _;;~~ ______ ::~~L--- ::;;: 

I 10.520 9.077 
_ 1 9.100 mean 10.233 __ 9.07~ ___ --~-.fL~j-.· _ 9.337 

std dev. 0.307 0.383 
0.861 IC/Co 1.000 0.886 0.875 0.912 

Page2of6 

140 
-~•p_:J!l!~ - -

159 0 25 

I 
i 

69 97 

-:1~r- ---~~t · --
19.562 

--• 18.859 
17: 1231 - .16:9971 1~-3Q~ 
17.496[ 17.676 17.037 
16.819 

- ~~1-·-------~~--~--- ~ - ::·_-____ -·=1~j_~-~25 
8.424 8.111 mean 19.282 

std dev. 0.373 
o.a10I --cfs38 cito____ 1.000 

11 __ 14s1-- _F:~J- 16.673 
0.339 
o:aee - o.a§g -- o.ass 

f-~----------1-~ - ----4-~ ----- - --

-. - L ::~! ----- ---- !~:~~: --~~::~!- -g::l --~~:~: 
• 20.887 17.872 

[---- --------- -··---- - - -
___ 8.482 mean _______ 20.320 __ 17.836 __ 1?~3~L __ 11.899 

std dev. 0.608 0. 750 
o.e2s1c,co ------ --1.000 -- ·o.a1al~ ~--o·~=:~ 0.881 



~ 
O't 

U.S.EPADen 
Microcosm El 
All concentrat 

---------+- 1401 1591o-xylene 
0 251 691 ·-- - -- ·g1f 140 

135-tmb 
159° 

I 

I 
0 25 ••• 691 • 97 

_____ ± ;:1-:~~:~~~kl~! · ::~-~~::::::: :,:mea•~n~~-rn~ 7.455 
7.850 1

--

7.653 

7.383 
7.406 

7.395 

0.8281 0.796l~~~ev. --~:- ~--~~l~ · _· ~-~; =~; ___ -_Q~~~-~ ~-~~ ~~!~~-- _ -~-~~:=---~J:j~--~~----~~~7 

• ~~:::I L ~~:~~t----~~~~t- _---:~~f-f&;]-- _ -_ --!----~~-~~ 
. 11.127 9.605 

::~::--{~~t--~:::t--- -~:!:~ 
9.338 7.981 

• 15.842 mean 10.833 ___ !f6()3 
std dev. 0.307 ---0.380 

I ----·---- ·•·. 
I I o.1ao C/Co 1.000 o.886 

9.726l 10.2321 •• l 9.6051mean -- --~- --- - -------·-· -- ---

0.944 r--- --- --· - ---- 0.887 ~1c!ev. 0.898 

--··-·- ___ iil ___ _ 
9.184 7.8401 7.716 
0.383 0.518 

___ 1.000 _ o.8541 o.840I a.an 

8.000 

1--------------1-------1------t-- ------ ----- -- ------ ·-···--·t-----

-➔------i--- ··- ·--- t----t-
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~ -..a 

U.S.EPADen 
Mlcrocoam e, 
All concentrat 

140 

7.309 
7.146 

124-tmb 
159•-

7.268 
6.604 

01 25 691 97 

9. 787 ---8~352 
8.967 8.433 

- 9.581 8.092 
::~!L_ _;::~~ 

7.228 
I 6.936 :::V.--· -_-{:~ --~~~~---~:~~L_ __ _l:974~--

0.847 0.813 CICo t _ ____!,__000 _ ~am~- 0.8761 0.844 .. .. 

---------------,.-------------------+---•----+ -----•--·-- -· ---t-------t 

·- ---------+- ------•--- ------+-------

--- -♦- ------t------- ··- - -t------t----

---------------;:-:638-
2 
..... l----l- ~-~:~~~ - ~::~~r---::!~:,--:::~;--

10.072 8.582 

I I I 
7.700la" I 9.884 8.4471 8.26er 8.547 

std dev. • -- 0.376 0.507 

1 
o.ii3i pco- - • • ·- Tooo - o.855I • o.837I o.865 

- ··----+- --------- t---~---t 
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I 

i 
140! -- --- - -123-tmb 

159 01 25 • 69 97 

7.878 
7.679 

7.743 ~ 10.380 8.912 
i 192 - 9.640 9.026 ··- -- . ---- -- --· - - 10~175 - ·-,f640 

8.703 
-9~238 

8.863 
e.-9s3 

7.779 

o.~~ --~~:if~- ---1

~"~ -= mt;;:l-;:: 
---~ •. ■--~- +------+------·- ---·• -------

-- - --■ --~~-- - --+-----~ ♦---- •- - - - --

--~::: ·------ . 1~:::-·-:::~ --::=~~----::~: 
------ -------- 10.518'--io~ii -----· •• -

8.072 mean 10.305 8.899 8.9421 9.350 
- • • --- stddev. • 0.362 -0.-461 
- ·o.e-,1 c,eo-- 1.000 o:864I o.868I o.901 -~-- ·-------~•------ ---

--- -♦---- -~·-~-•--- -----



ti 
00 

U.S.EPADen 
-·----+-· 
Microcosm& 
All concentrat 

____ .._ ____ -t--

140 
naehthalene 

1s91 l 01 25 691 - ·- 9-;t·- --· ·- :14ot-- ---1slotal BTE?~- ol 25 69 

l 
I 
I 

97 

: _____ -::ii ·-::~ _- ... -i~::~ -__ ::~m- • :::~: 
10.523 8.687 

t::i: -· -!:::--ft{ ----- --i::-~!! --·:~~:~ -- ~~~~i~ -:!;! 
. - -- -· .. - --- - - -- ------ -----·- --9fi601 -·--85.988 --···. 

·~---¾ 8.825 8.544 mean ··j~~~I~· -- 8.~~L- 8.572 
std dev. 0.398 0.250 

8~974 --•-s.-922 --8.806 mean ----98.676 ____ 87.699 ---89~023 88.135 
---- ----- -- ----- stcfdev. ·-:i.21a -----·fs20 ----· -----· 

0.877 0.849 CICo ·-[ooo - - 0.844 0.807 0.845 -· 0.840 0.829 C/Co 1.000 0.889 0.902 0.893 

-----+·---- -·· 

----+~- ---•-----

___ f!~1_t~4!!1~ __ 1,01_6 ___ _Q.891 0.884 -~8!~ 
___ 

1
repymean __ 0.974 _ 0.904 .. 0.920 __ 0.909 

t ----------➔··----------
_____ rep3/_!llean --~-~ ___ _Q_.~]1 _____ ,,_ _ __ _ 

---···•- ~ -----•-

s.41s e:sv- a.235 8.443 --e~H1 --- ·-s.921 ----· --- ·--·· sa.-101 ----as.011 --•fe~1e--94.374 
, ____ ,.._ __ t a.e2& 9.984-- ~![8 a.1~9 _ ·-s.e9! --~--=-~-- _ a .. ~~ --·-···- =:J_of~1 _ ~~;a2~ _ es.os2 __ 922(_)8 

10.200 8.611 ---·····--··• 104.455 90.354 
9.111 mean 9.904 - a.ss2-- e.301 s.ooa --s]ifa mean ... Tcfi:921 ·--oo.oos ----e9])30 - 93.291 

atddev. o.344,_~1 -·· -·· - ----- -- ----- stddev~- 3.141 ---i912 --------. 

0.890 CICo 1.000 0.863 0.838 0.910 0.896 C/Co 1.000 0.884 0.874 • 0.915 
-------+-----1 ____ _ ___ . --·----- --- ------ ~P-1,m~n __ _Q~ _ -(~ --o~ee3'~_:_ o~Q~ 

____________ 
1
~p21mean 1.010 __ 0.921 ____ 0.864 _ 0.905 
rep3/mean 1.025 0.887 
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U.S.EPADen --- .. . . t-----1 
Microcosm E, 
Alf concentral 

140 
_____ 1Diso.lved l~9ttn _ 

0 159 25 691 971 140 

85.889 84.357 
85.401 80.147 

85.645 82.252 

0.8681 0.834 

_mean I ii:ffl~ iii --:::::~ -:::::---:::: 
-----+-----------~1c~ev. + --- ~:~f---~:~:l -o.s1sl ___ o.444r-· o.4oo 

0.8701 0.855 
0.8651 0.812 

__ _ _ _ • ~p1/mean ___ O.~, 0.677t- 0.516t-- 0.4291 __ 0.400 

---+1----'-~+-1-....;__·---_,-,1---1:~~::.~ ~-~ -~~lt -~ ~::~~---- -O.~~~•-·· .. 0 .• 
4
~. -- . - -- -

87,054 -• - --5.980 ---2.550 0.910 --- - 0.986' ____ -
85.955 5.650 2.550 1.120 0.810 

I
·-·-

I I N --w 86.505 '° I_ ___ 
0.849 

-------~---.;._:_·_--__ :+-:-----.11:~~--,---~~ - --~;~ -:::::-- ::~J-- ---
0.854 
0,843 

- -· -~/mean!' _----{_2 __ -10·---·-·o:S'f1f1 0.184c 0~19. 8•----~-1 
_________ _,._ ___ 1rep2/me~n ____ j.1~ 0.516_ 0.227L J>_-!~-----

rep3/mean 0.647 0.492 
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~ 

U.S. EPA Denllriflcatlon SlUdv 
~,~-~N!~~ 
Aerobic Condldona ------;----·-

---•---------➔--------- - ·-----• --

BK~ Day oon-»97--
~p-~-~ Q _?.1~10.97 I __ _ 

~~ :--~ o on 9-10-97 

T~~------->---------Jt lbl 

0.000 
0.040 

•~r 
~~~ 

ster_ -·runam ---· funam _ --,poi· 
~~~ 

~- s,~-~J~.. - h110 ·s.tt~ 1~!~! &!•:. 

BK, DAY O ___ ·---- ---

Pan#··· 1.000 ·2.0001-- 3.ooo --- :..~00011· ···s1,oo1· --s.000·-1.ooof s.ooo·--sr.-000--10.000· 11.000 12.000 
~~~..cur .f~ - • -:i!:~~t _---- o.~~ __ 9:a1)1 ==:[1~?--~-=-~~9 ___ '!:~~=:I>:~~· o.366 -0299 _____ o.-~~~ ~~ o.4~ 

et~"'" - ~-- --➔-~ --~ri~ __ t: Jit _ t!t~~!! ·-:! jS-i!- rnt~-t~ -i! 
·----~--t------f----- ----- -·-4i·-DAvo 

~~~::__ Too§..~ ·.!@~--IO()O ____ ]]>oo--s.ooo -----if~=:)~ ·a090 _ _!.~_!0.OQQ_JL0.Q(! ___ J~J~~ 
~Ja> o.367 ___ 9-~ ___ o.~~ ·--~-◄94 _ 0.616 o.453 o.363 ___ <t~~? o.532 o.442 o.342 o.532 
~◄aonm 0.037 _ o.~ __ Q;_~ -~os1 ~0.049 _ .. ii:~ __ o~_? Q:048 o.050 o.os1 o.047 _ o.02~ 
luo INT. • 12.492 9.n& 11.362 12.781 9.849 12.032 16.061 10.772 11.647 14.287 17.009 6.286 
~NT (bl corr. - -----0.228 ·7:-w ---1285 0.898 4.9i7 -- -0~362 0.513 3.153 5.875 -4.848 
~--- •• - =----· _----- ·-· ~-------~~--~-- ~------ ---•:.====- 1' 
4D, DAY0 
Pan, 1.000 ,_ -2.000 • 3:000 -- -- 4.ooo ~s1ioo ---- &® -·Tooo eooo --1fooo 10.000 --,fooo 12.000 

~~::CuL 0.11~- ~i~! --==-l?ii~ ~--::-_o.◄33 CL~~ _o.240 ~1 _-=_--:~f~~ _ o.441 -~.21~ ~-~~ __Ql~l 
Soec480 nm 0.000 0.000 0.002 0.003 0.014 0.009 0.009 0.017 0.026 0.024 0.027 0.015 
lug INT bmazan/a 0.000 0.000 - -··,raf1 • 0.857 i062 ----.f649 ~851 - 5.453 7.303 10.698 6.245 5.271 
!£NT. • (bl corr., ----=-~=--=- _··:--]]177 --0.857 -5.062. --◄~649 2.85! --~•4!3 . - 7.303 10.698 6.245 ~271 

~J>~fo .. __ -=-· ___ ---·----- _______ _ _____ . ____ . 
---+--------+- -----t ---+-----1~-----------

Pan!_______ 17.000 18::.000 __ 1_?,:QQ() _JQ~ _ 21.000 22.000 23.000 2~:0Q() 25.000 26.000 27.000 28.000 
~.WUet o.350 o.:.ru ___ -~~e _ o.501 o.59~ o.337 o.s1~ ____ 0,!!f! o.452 0.260 o.f!~ o.491

1 
~ 480 nm 0.048 0.052 __ __ Q.00! _ 0.012 0.072 J).061 0.062 _0.Q4~ _ 0.074 0.039 0::.092 0.065 
,~NT: 17.013 12.128 4.1J9 _ 2.96~ __ 1~~ 22.429 14.951 28,1~~ 20.294 18.581 18.346 16.392 
~_INT. (bl corr. __ ... -1Q:3~2 .. .:.fl.606 ~ ____ !.858 0.380 !3.5~ _ _ 5.723 4.010 3.7!5 1.821 

~~y-
7
-- 1.000 ,- ~!000[~-!!D'I 

~ la) 0.324 0.396 ___ __!)~J 
~480nm 0.017 ___ 0.016 0.018. 

1: ::~ ~Jt>Laxtl . ---.~-~~ ,_ -~·
000 --·f ~ii .. 

·s:ooo -- -- s.ooo 1.000 s1>ooi· - 9.ooo 10.000 -1,--:-000 12.000 
0.364 -·- -,.-:249 0.457 0.427 .. 0.301 0.347 0.321 -- 0.380 

-~io 0.036 o.063 --· o.oJo ·- 0.015 o.11e - o~c,19 - -<f64e 
--:-----+--e.1i9--- -,J.931 11.084 ·-s:79~ • 30.907 ◄2.01s --1:J~5- ··1s.01s 
-,---+---1-.0-=-52+ 1~:184 1q37 ____ 1_~~ _ 25.160 36.329 .. __ 1:~?~ 9.~ 

1--· -·--·-- - ---•·----
----------------- --•---- __. ----•- _.,... ,, .... __._._......_.. _____ ___, __ , -· . 
--------------,1---------- ..,_ __ . ________ .,. ___ ~---- --•-

1-----····----- --------------+·--- ---t--·· ·- - -t-
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~ 

U.S. EPA Denltrtflcatlon ~ 
DehydroqenaH Activity~ 
Aerobic Conditions 

- ------ ---t------t 

BK - Day O on 9-9-97 
40 .:9!Y 0 on 9-10-97 _4---__ 4 
3D- Day O on 9-10-97 

~=~·~· ---_ ----r•iiiiu-11-•~•_gj~_ -11~~-~~~:~~~u 11~~i~·-•9~u1:;:_:n 
!l~,µ_~yQ_____ - ---- --

star 
~'!!!t". 

Pan# ___ 13.000 14.000 15.000 
~Wtjg ---~-~ _ 0.4~ =·:--=~:JC!~ 

480 nm 0.003 0.005 0.002 
1.345 1.517 • • 1.210 

1iSLJffi 
0.000 

24.000 
~Q.?ii[ 
0.049 

n bl corr. 1.501 1.6!.~ __ 1.~ ---- o.1·56. ____ _ 

YO -- - --- -- ----~-----•~~--- - . -

:111~i~J!. =~: ... /~-:'!! -~=~ -~=, -==--==--+1=_ -=1~~!~~r~~:o:!j5~l--==~1~Hi~:r~1~~ - -~1: ---- 1m~ 1::st JI •= 13.328 12.454 11.695 11.216 
l~~~~~~~oorr~.Li2.~194m_ 1.320 -____ o.561 _____ 0.082 __ _ 
1--,----------+--- ------ -- ----· -

:VO 
13.ooo 14.ooo - • --ffooo 
0.416 0.364 0.325 
0.024 0.024 0.027 

--------- --•-•--1-·· .. -_Mr_--·-· 16.000 19.000 20.~ 
0.166 0.739 0.740 
0.012 0.053 0.053 

7.145 8. 170 10.307 8.949 
bl corr. 7.145 8.170 _ - 10~307 8.949 - T •-- -- - --•------ - 0 

~DAYO __ _ _____________ _ 
Pan# 29.000 30.000 31.000 32.000 21.000 22.l 

~'-"-'-~"'-------""'"'o-'-.2-'--33_.,.... __ o_.3_26_
1 
---·--0.159 o.443 o.4-83 --0.623 --

0.038 0.047 --- - --- 0.035 0.074 0.047 -- - 0.051 ----

,~~~~~L==t~20t.2~0~3t==1!]7~.8~3~7 = -~·-:.)s.t® • 20.1os 0.091 __ • o.oa2 ~~--~ ~-
1ua INT fonnazan/g (bl corr. 5.632 3.267 1t 1?,) 6.136 _ _ _ _ __ _ _____ _ 

BK, DAY7 

l;i.•=J!.,;;._!]...:..:~=~ ...:..:'!!J. =!! -~-~-I --bl=-CDff---l+_ =J~~:ill ;!'.[~ ~11. ~~ ~~ - --~ )l? _ : 
+--------~--~ ---

•----------------+----------- - -- --
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INT FORMAZAN STANDARD CURVE • 
23-0d-97-y --- - . . 1 -- -· --- ·r----- - -

~-~_Io.o • 
UQ.~480 'nm ---

2.0 0.11 
-·io -~o:,., 
5.0 0.20 ... 

10.0--0.42 
___ 20.0 ___ o.fil ________ 1_ __ 

30.0 1.27 
50.0 .~.99•-----t---- --

-➔------

~- ---•-----•-----~----

--+----- --~- -- - - ----



t 

Trubnent 

~~~~- -------!--- ---

bl - l~~ star star 1unam ~nam p~ - - Jee>! - 19:~:.. - 11.'.~:. - .. ~no g.s. 11110 9.s. 
unam 1unam 

-::!.-----------➔---
Pan# 

~~t------~ 
~~BQ~m --- T ---- -
~•NLformazanlg__ ~I ___ _ j!t Jm- -Jm ;:~i~ 
~ INT_formaza~ corr.)_ __ _ 1.078 -0.464 

- . -·- -- - --- -· -

4fi_J;AY& ________ ._.._I_ 
Pan# 
Q__,y_~ (Ul ___ t 
~TN~~a ---j-- _·_: 

~ INT formalzanlg (bl corrJ 

--- r 1

~TE -• -·;:ii- 'iffit!i~ffi 
- --- 3.46~t ___ 1.485,_ 

1301 DAY6 ~ :_·- ~-- :.-=~- ------ --- ~=-:~-- ~~~=-~ -=~ 
Pan# 33.000 34.000 35.000 36.000 

wt - - 0.369 0.256 0.308 0.489 
~ nm - __ _ ___ ___ 0.025 ____ 0.018 - 0.034 _ - 0.061 
ug INT ~--L---- __ 8.399 ___ 8.723 _ 13.674 _ 15.443 
lualNTfonnazanlg(blcorr.) ___________ 5.113 ___ 6.882 

BK, DAY 14 
-----+--- ---- -+------------- ----- -· 

5000 
0.421 
0.105 

30902 
20.064 

21.000 
0.314 
0.078 

30.771 
26.146 

6000 
0.526 
0.122 

28.758 
17.921 

- 1 

~l\ifill-~Jl-J~ ~El 

12.000 
0.737 
0.141 

23.693 
12.855 

Jffil ~i•~j- ;;~ -~:E§~ 
27.000 28.000 
0.393 6.337 
0.164 0.131 

51.759 48.110 
4i 133 - 43.484 

3

:_r_:. :::_rlSL~,! ~-!!-•i;~--~~-!_ME _ ~

4

i'5_ 
22.343 28.584 68.847 37.174 40.795 70.132 26.356 

_ -~~-7~1 -~~.=Q~~ 60.286 28.613 3~~~ _ 61.570 _ _!?:?~-~ 

44.000 
• a:;.39 

0:101 
3<H92 

-~iif1 
--------•------i-------------t-~~- -- ·-t---------- •- ··-· -- • - t--- -

I 1.000 2.000 3.000i 4.000 5.000 6.000

1

__ 7.000 ~000 -9:000~10-:oooi- 11.000 
- • 0.286 - o.343 --o~so5 - ~0.449 - o 365 • • • • cf 541 o.460 o.457 o.339 ~24 -• -o:3:is 

• • • 0.014 --0:012 - 0.021 --- -0~02s o.osa -o 039 -- 0.035 0.102 o 094 -a.fie -- ·-0.053 
INT lonnazanlQ : - _ -- - _ -- --6.057-- 4.335 5.150 __ ii:003 19.6114 _-il.9:i3 - 9.429 27.666 34.379 -~J0:2ee --.20:10. i 

ug INT formal.anlg (bl corr.) _________________ -0.046 ___ !:?!)?_ 14:488 H31 _ 4.233 22.470 29.183 _25.092 __ !_5.§1 ~ 

12.000 
- 0.510 

ifo32 
-7:117 

2.581 

4S, DAY 13 
Pan# ------- ---1.000 - -2-:-000 --3.000 --4.000 - 5.000 6.000 ---7.000 8.000 9.000!-1Cfooo -,·1.000. 12.000 
QrYwt (Q> --~--=-~:=~--~ ----0.663 - o.s25 __ o.~r1 --_g~sos ~~- o.~1a --~~):f~sg 0.615 o.518 os3~ _ o.5~ __- __ 9~~~ _:_ --~f~) 

480nm 0.045 0.045 0.052 0.048 0.126 0.120 0.126 0.094 0.142 0.123 0.146 0.141 
INT --.:=-~~=- _ 8.403 10.616 11.2!?_ 11.76] -'~ --~5.244 _ ~2)_60 __ -~- 25.4@ 22.470 27.701 ---~~:.950 -26_-:-sj_s 29.t2~ 

uglNTfonnazan/g(blcorr.~ _____________________ 1.768 2.258 ___ 1__5.7~ ___ 1~:05_1 15.890 12.961 18.192 __ 19.441 _17.029 11.220 

40, DAY13 
- - -- - - -• ----t---- 1---- --- ·I-------.----- -- -·-· -

p-,1 I -- --~i-7rooo 18JJ06 1s.ooo 20.0001•---21.ooo - ·22.000 - 23.ooo 24_000 ,__2s:ooo 26~000 - 21.oooi- - 28.000 
Q!'Ywt <A> ______ ~~-~=- -_ o.446 _ o.541 ~--0~3 --o:4-i4 =-· ·_- ll.467 _ ~~-~-~~~ ~-os31 0.482 QP~ _g.4so -9:.4_~ • •• ~o:4~4 

480 nm 0.021 0.012 0.000 0.031 0.059 0.097 0.174 0.232 0.446 0.287 0.132 0.108 l:fr:::::,111-.J --~= ---5.835 _- __l,
7
~ ---~ ---~ -- :~.~ -_ -~~~: =::~~ ~:~e! ~·~ --~:: :~: : ~~m 

i----~-t-- ---------•- -

:~~--, --~ __ -~-~ ~~~~~41il-:--;~m -_ ]!~1!--~~~l~tlf 11f -~•~ 
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. . _ g.s.+gl~ _ ~~~~ . ~/10 .Q:!:,.D!~ 1~10 S:~·•glu ster 
amen 

4S, D~Y6 
Pan# - . ••• .. - __ 13.000 ~- 14.000 ~= _ _15.00Q -· 16.000 
Ory Wl~tgf. 0.591 0.640 ___ _.Q:~~~ _ -0.671 
~~4JS0nm ---·- __ 0.104 0.1~ 0.12~ 0.119 
~~!~~_g __ ·-- 21.795 ·-~~~-~ ----·--~~~()~ __ - .fr985 
uglNTfonnazanlgJblcorr._ 10.957 __ .18.988 ___ 15.465_ 11.147 

4D,DAY6 
Pan# 29.000 30.000 31.000 32.000 
br£wt (g) _._ o.354 o.522 o.398 o.349 
S~480 nm _:--~-~~ --~303 -·--0.347 - ---· - --0.184 • - • • 0.162 
~~~- 105.908 82.408 57.268 • 57.467 
~ INT ~Qibl corr. 101.282 77.783 ___ . 52.643 . _ _52.842 

30, DAY6 ______________ __,~--
Pan# 45.000 46.00Q ~_.:~~ 47.000 • ·_: __ ~~ 48.000 
~~19L__ _ o.4a3 0.511 o.◄26 o.415 
~ 480 ~ --- 0.291 0.204 0.218 0.177 
ug INT formaza~_ _ 74.694 49.472 63.376 52.846 
ua INT fonnazanla (bl corr. 66.132 40.910 54.814 44.284 1=-..;.:...:..:...:..=.:.==.IL.l::::..=.=~--=:=.:...:~--==~-.....::..=-- -- ---· -- -

~.J>f\Y 14. _..__ __ .__ ______________ ---· 
Pan# 13.000 14.000 15.000 16.000 
Q!Y. WLCQ} ~~ _ o.396 0.375 o.s21 -• -- - ti.541 
~480nm_ --------~o_.10 ..... 2-4--_o_~•_.;154~---=o.~09_~1 - 0.002 
!ua INT formazan/a 31.907 50.939 21.374 14.204 
~. (bl corr. 26.711 45.742 16.17! _ --9.008 

4S, DAY 13 
Pan# 13.000 14.000 15.000 
Dry Wt. (g) . - .. - -- - ---~---=-'-~-___::.;~4--_ __::..:...:.. 0.781 0.633 0.766 

0.138 Spec 480 nm __________ .__~~+---__;:~-1-----':c..:...c..:.~ 0.171 0.154 
ug INT ~------4-......;.:..;...;....;..;'-"'+---=-=-~-'-----=-:..=...::..;:­

~ ~~?>'T,...:=..:.•i:---..;.;....;.::..:::..::..i._==-..:~---==:...::..1 

27.108 30.161 22.305 
17.599 20.651 12.796 

- --
- -.. --- ~6.000 

0.727 
- -- -- ---- . 

0.125 
21.313 

- - - ,1.804 

-+--~--------·- - - --- .. 
401 DAY _1!__~ ____ --------~--__, _____________ _ 
Pan# 29.000 30.000 31.000 32.000 
o,y Wt. (g)_ .. -·--· -~-----~ -----~-~o_ ... _e2 ___ _.;o._49e o.568- ._ ---0.646 
Spec 480 nm .. _ . .. . . 0.301 0.220 • 0.204 0.222 
~~n/..9 _____ 77.325 54.756 44.482 42.576 
ug INT ~g (bl corr. 73.034 50.466 __ 40.1~~ ___ 38.286 

3D, ~'r1_~ _ 
Pan# 45.000 46.000 47.000 _ _ --~8.0Q9 _ 
Orv Wt (gf" • 0.336 0.255 0.405 0.492 
~8Q_~----=·----+--~o•.;;;;..26c..;:;5-i--_Co::.:.• 1.:..c.1~ _____ 0.250. _ -__ 0.169 
uglNT~g_____ 97.611 54.850 76.390 42.567 
ugtNT~J~oorr. 80.784 38.023 ______ 59.563 - • -----2s:i41 

ster 
amen 
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Treatment ---------- bl bl ster 
un■m 

BK, DAY28 
Pan# 1.000 2.000 3.000 ~ ~~{~ --- - -5~000 6.000 7.000 
Qfi.Wt.:{gf-~------t----------~0_."746--:c9 _. _)).381 -0.497 0.489 --- _ Q:~~. _ . O.~~ __ __Q:~7~ _ 
Spec ◄80 nm_ 0.016 0.002 0.016 0.018 0.016 0.06f! 0.042 
ug INTfonnazanla 4.224 - • 0.650 -- -i989 4.556 -3.-700 - 11.~1!- 8.993. 
uglt'4TJ~!~Wanlg(bloo,r. f552 __ ~:1~~ _ --{264 - 8.890 ___ 6.557 

4S, DAY27 
Pan# ~---- 1~000 2.000 3.ooo 4.000 5.000 6~000 ----··1.000 
~ry-~jg}_ ___________________ ~-0"]13 • • 0.570 -0.481 0.761 0.827 • -· tf582 ---- 0.670 
s~ 480 nm ,_. 0.041 o.643 0.045 -- --0.045 - 0.146 -- 0.105 - - - 0.115 
~ INTfonnazanlg - _ 9.~ _ - 9.343 11.589 7.325 21.877 22.356 21.271 
ugl~T-_ (blco,r. _____________ __ _ ___ 1.963 __ -2.301 ____ 12.251 ___ 12.730 11.646_ 

4o:oAY27 
Pant -----------------1=1.·~oooc-, ,-e.ooo 19.ooo -20.000 ---21.000 -- -22~0002iooo 
~-~(g) 0.510 0.567 0.799 0.587 0.629 0.611 0.509 
§~ 480 nm 0.020 - -- 0.024 • 0.012 0.024 0.082 0.102 ,__ 0.198 
~JNT fonnazan1g . ◄.856 ~ 5.246 - 11.163 - 5.066 16.141 20.683 48.149 
!-!a~I - (bl COff. _ _ _ _ -- . _ . 6.112 _ -- 0.015 ---11.090 --- 15.632 43.098 

8000 
0.691 
0093 

16.667 
14.230 

9.000 10.000 
-0~714 - --0.586 
• o:ws ·-0.159 
30 357 33.634 
-2f920 3f197 -

-c-- ------

13.000 • 11.000 
0.443 0~614 o: 128 • -- 0.038 

35.808 - - 7.670 
33.371 -~-- ~-~~3 

8.000 9.000 10.000 11.000 12.000 
o5ss o.634 0.661 - o.s35 -· o.iio 
0.106 0.135 -· ·0.123 -- 0.120 --- 0.138 

23.527 26.398 1--23.054 23.413 22.201 
13~002 _ -_-16.77~13.i29 ---·~3~787 ~-12]7"5 

24.000 - 25.000 26.000 27.000 28.000 
0.739 0.66f 0.610 • 0.746 0.567 
0.511 • 0.347 0.346 0.177 0.160 

85.560 • --65.019 70.297 -29.399 34.943 
80.509 - ·s9.968 65.246 24.349· 29.892 

30, DAY27 
Pan# ---------------+--3-=-~_-=ooo· __ 34.000 35.000 36.000 37.000 38.000 39.000 -40.000 __ ~1.000 ◄2.000 43.000 ◄◄.000 
~~-m <u>.. o.◄se o.463 o.592 0.421 o.562 o.◄◄3- o.518 o.531 o.511 o.6e1 --"o.560 --om 
Spec480nm 0.046 ____ 0.040 0.068 - 0.079 0.144..- 0.124 0.141 0.166 -·0.194----«i,92 0.154 0.128 
~J~T- 12~4·31 •• --1<i&93 •• ·14.224 23.267 --- 31)62 .. - 34.650- 33.705 - • 38.747 ◄7.074 34.935 34.047 26.957 
ualNTfomwan/a(blcorr. 2.662 11.705 -- 20.201 - 23.088 22.144 - 27.185 --- 35.513 23.373 22.485 15.395 
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Tntebnent IA·•·•glu 1~~8!!1 . l1!19Jt~~'!9!~ j1!~!9••·•gl~l•ter. · j•ter ___ .. 
amen amen 

-- -- - -~ _T __ _ 

~t DAY 28 . _ ·- .. _ . . __ .. _ __ _ __ _ .. _ 
Pan# 12.000 14.000 15.0001 16.000 
Q.,y~ <a> o.s36 -· )-~~ ---~--: A~f8. ~~ ~.--~-?~-, 
Spec480nm _ 0.222 ___ .. ~?~. ______ 9:0?~ ____ . 9-Q.9~ 
~ INT - 43.232 47.995 13.699 15.215 
~fNJformazanlg(blco,r. 40.795 .. ·is:~~ --~-~~1I~~ _ --~~ 1i1i8 

4S, DAY27 

~1JuL~:.~= 1
~:~ -~----~~'.: ~ :~:-=?~:~;·;: ~~~~im 

~~480nm _ __0.166 ___ .Q .. 196 ________ Qj15 _____ QJ.~~ 
~ INT 34.220 29: ~~ _____ _J.~377 -----~~?.~ 
~J~T blcorr. 24.595 --~-532_ 12.752 -~--1!J>49, _________ ,_ 

40, DAY27 
t------+ ---·-----t--·--·. - t· 

29.000 30.000 31., 32.000 
~..:..=~ ____ ..,___~=::=: - . ~:~:~ -~J: - - ~:~~~,-~.~~- ~-~ _- --- -• -
~t!~L~!!i~~~~L===1=J60~~.1i&sfil=-so..:::.:.=31..:...:1+- ss.228 39.868 

bl corr. 55.114 ___ 45.326 -=-~ 50.177 -~-=- 34.817r_-~-~ ~[-~~ j 
30, DAY27 

~ 
VI 

Pan# 45.000 46.1 47.1 48.00011 -
,~Wt. (g o.&91 o.5stL~--- o.s~ ·~----~~so~~~=---· - ~=~ -~=-.: -~-

I 
,~aonm e:::: 1:::--,3~~ ·-- ,.g~~! -_ -1-- --1-

ua INT formazanfa {bl corr. 57.466 58.642 120.567 29.412 

-------i·-----i ·-·-~----
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U.S. EPA Denitrification Study 
Results of microbial enumerations and activity assays ! 
compiled 11-14-97 

t I l ! 
I ! I I 
I I 

! 

Denii"rifiers I 

location log mpn/g ,mpn/g I 

I I i I I 

pr ! 3.6 i 4.30E+03 
ccg ; 5.0 : 9.30E+04 
cc i 4.41 ! 2.30E+04 I 
neg ! 5.7: : 4.60E+05i i 

nc I >6.4! >! 2.40E+06! 
I I 

I I I 
I I 

I 

I· 

R2ACounts i I I 
i I 

I i I I 
location CFU/gdwt s.d. 11ocation 1 log CFU/gdwt i log s.d. 

pr 6.10E+05: 1.10E+05 ,pr 

~~ 5.10E+04' 8.40E+03, ccg 
cc 3.50E+05· 1.90E+04 ! cc 
neg • ~ 3.5-0E+0S: 1.00E+05, neg 
nc 1.30E+07 1 , 9.60E+05;nc 

I I 
! I 

I 

I 

' 
i 

I 

Benzene-Toluene Degraders I 
I I I I 

location log mpn/g : mpn/g j 

! I 
I 

pr i 1.61 : 4.30E+01 ! 
!CCQ i 2.2! : 1.50E+02i 
cc 2.71 1 4.60E+021 
neg I 2.4 i 2.40E+02 
nc 3.9 I 7.50E+03 

I 
I 

I 
I 

i 
INT Formazan Production - 27 days i 

i I I 
i I 

location I INT formazan 
ug/gdwt 

pr 29.6 

cc 29.4 
neg I 15.1 i 
nc 62.6! I 

: 

t 

' ' 
i 

! 
I 

: 
I 

I 
I 

I 

I 

I 
I 

I 
I 
I 

I 

I 
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I 

5.8: 
4.7; 
5.5i 
5.51 
7.1 I 

I 
i 
I 

i 
I 
J 

I 

I 
I 

! 

I 

I 

-

5.0 
3.9 
4.3 
5.0 
6.0 



U.S. EPA DENITRIFICATION STUDY: I 

INJECTION RATE (ML/MIN) 

Date Elapsed Measured Injection Rates I Mean Injection Rates 
Time I 

I 

(days) Control Cell Nitrate Cell I I ! Control Cell Nitrate Cell I 

I (ml/min) :(ml/mini i I 
i ; : I I I !means for day 1 through 13 

21-May-96I 35206! 7 I 154i 2631 I 154 263 I 

24-May-96! 35209i 101 I 231 2341 2311 234 
24-May-96 35209 101 250 250 I 2501 250 
28-May-96I 352131 14 I 3001 300 : 

1-Jun-96i 35217 18 250 281 mean: 211.7 249.0 
1-Jun-96I 35211: 181 I 300 300 variance: 2584.3 211.0 

14-Jun-96! 35230 31 302 321 n= 3 
26-Jun-96! 35242 43 ! 284 292 I 
26.Jun-96i 35242l 431 I 300 300 mea:is for dav 14 thouah 66 I 

29-Jun-961 35245 46 i 272 2721 ! 300 300 
2-Jul-96 35248 49 2681 272! ! 2501 281 
9-Jul-96 1 35255i 56i 265 2811 : 3001 300 
9-Jul-961 35255! 561 287 1 295' 302, 321 

20-Jul-96 352661 671 200: 200; 2841 292 
22-Jul-96 35268 69 214 218 300; 300 
5-Aug-96 35282 83, 220 196 272' 272 
5-Aug-96. 35282· 831 250 1 230: 268: 272 

14-Aug-96I 35291, 92i I 2071 2071 I i 265 281 
21-Aug-961 352981 991 I 218 2181 I I 2871 295 
4-SeD-96i 35312! 113 I 2071 2031 ! ! 
4-Sep.96I 35312! 113 I 226\ 210 ,mean: l 282.8' 291.4 
13-0ct-96: 35351 1521 198 2101 variance: I 333.7i 231.2 I 

' ·n= : 10 
' 

: 245.6: 252.4 1
, ! 

41.2! 40.6: ; means for day 67 though 152 
I i ! ! 200! 200 

! I I 214 218 
I I 220 196 

I I : 250 230 
I I I ! 207 207 

I ' I I I I 218! 218 
I I I ! I ' ! 207 203 ' 

I I I 2261 210 
I 198, 210 

' ; 
.mean: 215.61 210.2 
,variance: I 252.5 110.2 I ' 

I I i : i In= 9 
i I I I 

I overall 236.7 250.2 
i mean I 

: i POOied I 

I variance 536.4 184.1 

l I 
I I POOied 23.2 13.6 
i I I !std. dev. 

: 95%C.I. 11.07 6.48 
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U.S. EPA Denitriflcatlon Study 
Dissolved Oxvaen Data I 

Nitrate Cell lnJectlon and Extraction Concentrations 
24 hour mean Infection concentrations 1 

i I 

i 
: ! 

i .Elapsed :influent Effluent 
Date I Pumping Time 1 Concentration : Concentration 

I (days) I 

! I 

15-Mav-96: 35200! 
16-May-96; 35201 i 
17-May-96 35202 
1g.May-96 35204i 
21-Mav-961 35206 
22-May-96'. 35207i 
25-May-961 352101 

- 28-Mav-96, 35213: 
29-May-96, 35214 
~g.Mai-96 35214 
30-May-96 35215 

2-Jun-96 35218: 
3-Jun-96: 35219· 
4-Jun-96· 352201 
5-Jun-96! 35221; 
7-Jun-96; 35223: 
8-Jun-961 352241 

11-Jun-96 35227 1 

12-Jun-96 1 35228! 
14-Jun-96, 35230: 
15-Jun-96 1 35231 ! 
17-Jun-96; 35233. 
19-Jun-96: 35235, 
22-Jun-96i 35238! 
24-Jun-961 352401 
25-Jun-96i 35241 I 
26-Jun-961 352421 
28-Jun-96: 35244' 
29-Jun-96· 35245: 

1-Jul-96: 35247, 
2-Jul-96 35248 
5-Jul-96, 35251, 
8-Jul-96! 35254' 
9-Jul-961 35255 

12-Jul-96 35258 
14-Jul-96 352601 
16-Jul-96 352621 
18-Jul-961 35264 
22-Jul-96 35268 
23-Jul-96i 35269 
24-Jul-96i 35270 
29-Jul-96: 35275 
31-Jul-96 as2n 
1-Aug-961 35278 
4-Aug-961 35281 
5-Aug-961 35282 

10-Aug-961 35287 
14-Aua-96i 352911 

l{mg/L) 

11 
2i 
3 
5 
7 
8! 

111 
14: 
151 
15. 
16 
191 
20! 
211 
22: 
241 
25i 
28 
29: 
31 I 
32! 
34 
36 
39 
41: 
42! 
43! 
45; 
46: 
48: 
49 
52! 
55, 
56 
59 
61 
63 
65 
69 
70 
71 
76 
78 
79 
82 
83 
88 
921 

, mQ/L) 
i 

10\ 
9.4 
8.3 
6.91 
7.61 

0.48 
1.68i 
0.92: 
3.10: 
3.30: 
3.40 
3.881 
2.22! 

1.3! 
1.11 
1.51 
2.2; 
1.51 
2.91 
2.81 
2.31 

1t 
2.171 
1.85 
0.8! 
2.11 

2.35! 
1.5, 
2.4' 
2.2: 
2.1; 
2.81 
2.7! 
1.71 
3.1 
2.1 
1.2 
1.1 

1 
1.95 
1.3 
3.8 
2.9 
2.5 
4.1 
1.7 
2.9 
2.5 
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0.57 

0.55 

0.38 

0.2 

0.3 



U.S. EPA Denltriflcatlon Study i 
Di11olved Oxygen Data I I 
Nitrate Cell lnJection and Extraction Concentrations 
24 hour mean injection concentrations 

I I i 

- 16-Aug-96, 35293: 94: 
19-Aug-96: 35296, 97 1 

21-Aug-96 352981 99! 
22-Aug-96 1

, 352991 1001 
26-Aug-96 1 35303i 104 
30-Aug-961 353071 108 
2-Sep-961 353101 111: 
4-Sep.961 353121 1131 
9-Sep.961 353171 118 

11-Sep.96/ 35319! 120 
13-Sep-961 353211 1221 
16-Sep.96! 35324i 125 
18-Sep.96! 353261 127 
20-Sep.96 ! 353281 1291 
23-Sep-96: 35331: 132! 
25-Sep.96: 353331 1341 
27-Sep.96: 353351 136i 
30-Sep-96: 353381 1391 

2-Oct-96 353401 141, 
--

4-Oct-96'. 353421 143: 
7-Oct-96 35345: 146i -
9-Oct-96: 35347' 148i 

11-Oct-96 35349! 15Qi 
13-Oct-96: 35351: 1521 
16-Oct-96i 353541 1551 
18-Oct-961 353561 1571 
23-Oct-96i 35361 i 1621 
25-Oct-961 35363! 1641 
28-0ct-961 353661 167 
28-Oct-961 353661 167! 
1-Nov-961 353701 171 
4-Nov-96; 353731 174i 
2-May-97 1 35552 1 11s: 
9-May-971 355591 182 
9-May.971 355591 182 

14-May-97! 355641 187 
21-May-971 355711 1941 
26-May-971 35576! 199 

I I 
: ! 
I l 
I I I 
, mean through November 4 ! 
:s.d. : I 

t 

i ! 

l mean May 9 through May 26 
1s.d. I 

2.2 
1.1 , 
0.91 
o.a: 
2.1 
1.1 I 
2.21 
1.7! 

1.05 
1.8. 
1.9 
2.1 

1.45 
1.81 
2.31 
1.4 
1.2i 
0.4 

1.64; 
2.6i 
2.1 i 
1.4: 
0.3: 
2.2: 

2.061 
2: 

2.11 
1.9i 
0.71 
0.21 

0.161 
0.8! 

2.4 
5.31 
5.6 
5.5 
4.4 

! 

2.28 
1.83 

4.64 
1.34 
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0.26 

0.15 
0.215 

0.35 

0.16 

0.28 

0.25 

0.19 
0.13 
0.16 

0.38 
0.01 

0.30 
0.14 



N 

"" Q 

~!:~=:=~,..:.. -1---- I 
NltrataCell 
Aramlllc llvdrocmbon detection llmlta ~ !'11!~ 

ldale ___ ,um,- -,katkMl • -,~ f ~J~~=l~~~lr~l~~~t:]i~JM~ 1:~l~~-1~~~~~-]=._£-=~ 
LOCATION: PZ4A 

22-Nov-9S E◄ 1 PZ4A-2 &Ci- - -32542 - - 45.813 ----5jjij2 ---12~528 - -5~28 -•- 0.483 • -1_664· -0.440 0.807--W5~87 
22-Nov-95 E◄2 PZ4A-3 90 35.648 49.934 6.495 • 14.004 5.943 0579 1.983 0.518 0.870 115.974 
22-Nov-85 E--43 PZ4A--4 120 27.480 46.135 • 6.227 13.412 5.661 0.520 1.765 0.469 0.686 102.355 
22-Nov-85 E-44 PZ4A-5 1S0 --- 3.704 16.544 --- 3.187 - 6.914 2.761 • 0.399 1.214 0.312 0.424 - 35.458 

. 22-Nov-85 E◄S PZ4A-8 _ 180 _ -~~ _ 0.010 - 0.000 - 0.000 0.000 0.000 ___ '!:_~ _ 0.000 0.000 -· O.Q~~ 
I 22-Nov-95 E-48 PZ◄A-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 0.000 0.000 0.000 0.000 
. 22-Nov-85 E-411 PZ4A-8 270 -=--~_!).000 ~ 0.000 0.000 ~~000 -~=-0.000 =-~~ . 0.000 0.000 0.000 0.0001 
1--------------+----------t--·- ---t- ---·➔--·--- ------♦----- - t------, --~•-~-~·-----~ 

:LC)CATION: PZ4B ·----- ----- .--------~ -· -- • 

. 22-Nov-85 e◄e pz4e-2 oo· ·--21:eas - 49.123 e.138 --:,tiMe ·- 6.3ee --o.512 1.e90 o.525 o.838 108.308 
I 22-Nov-85 E--50 PZ48-3 90 _ =-:_2e'.~= 50.430 7.648 16.720 ----7._™ =]L7j~ --_ ~_f_-444- 0.643 0.852 115279

1 
" 22-Nov-95 E-51 PZ4M 120 14.108 31.304 4.586 10.003 4.145 0.396 1.333 0.356 0.468 66.708 
• 22-Nov-85 E-52 PZ4B-5 150 2.575 10.291 1.762 3.n9 1.547 0.154 0.475 0.133 0.174 20.891 
I 22-Nov-85 E-53 PZ48-8 180- ------0.091· - -0~131 0.018 0.048 ·0:020 --0.000 -0.000 0.000 0.000 0~309 
" 22-Nov-85 E-54 PZ4B-7 210 - 0.000 -0.000 0.000 0.000 ·-0.000 - ·o.ooo - -·cfooo 0.000 0.000 0.000 
• 22-Nov-95 E-55 PZ48-8 2◄~- -=----=·_o.~=- 0.000 ---0:000 -o:000 -:_~0!)9 __ J1:.~ -__ Q~ 0.000 0.000 0.000 
I 22-Nov-95 E-58 PZ4B-8 270 ... __ 0.000 - 0.000 9..:..000 __ 0.000 ___ 0.000 ---~'~ 0.000 0.000 0.000 0.000 

1--------------+------1 --➔- --- -t- ··- ---,-· ----- - t------t-------~--

LOCATION: PZ◄C 
•--------•- ------ -f--- --- - - - - -t ---- - ➔---·- -t--- ----

• 22-Nov-85 E-57 PZ◄C-2 60 ~---33-:-ass - -54.469 un ---,-5.458.,.__ 6.529 i>-:iiW -- 2.082 --0.542 0.918 
" 22-Nov-85 E-58 PZ4C-3 90-- - 31.379- 50.889 7.042 --15.207 6.329 0.777 -- -:i:448 0.619 1.161 

22-Nov-85 E-58 PZ◄C◄ 120-~17 - 33.906 4.506 9.716 4.071 0.395 .. 1.315 0.349 0.457 
22-Nov-95 E-80 PZ4C-5 150 0.145 - 1.201 0.322 0.711 0.276 0.045 0.110 0.029 0.000 
22-Nov-95 E-«11 PZ4C-8 180 0.048 0.019 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

• 22-Nov-95 e-e2 PZ4C-7 210 o.~ = 0.000 0.000 o.~ _ __!).OQL_ o.~ __ J>.OOO - 0.000 0.000 
" 22.ffov.95 E-83 PZ◄C-8 240 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

22•Nov-85 E-84 PZ◄C-8 270 0.000 -- 0.007 - 0.000 _ O.~ 0.000 0.000 ·-0.000 0.000 0.000 

121.447 
115.830 
72.132 

2.836 
0.066 
0.000 
0.000 
0.007 

LOCATION: PZ40 
•--~--+------If-----+---

• 28-Nov-95 E-65 PZ4D-2 -- 60- 54:iiil 67.818 13.781 28.595 11.099 - 2.971 -7.811 1.888 2.510 191.053 
" ~85 E-86 PZ40-3 90- 140.086 185.414 -·-117.321 132.581 64.516 81.035 64.279. 15.426 16.290 816.948 
. 26-Nov-85 E-67 PZ◄D-4 120 135.302 208.812 68.376 116.471 53.609 65.179 - S3.156 13.242 12.n4 724.922 
• 28-Nov-es e-ee pz40-s ,so· -·-o.04o -~s9 o.088 0.256 - -o~ ~o ··-·-0.068 o.1ee 0.042~093 
. 26-Nov-95 E-«18 PZ4D-8 180 - 0.078 0.0S7 0.027- 0.064... 0.023 0.017 0.030 0.000 0.000 0.286 
" 26-Nov-85 E-70 PZ4D-7 210- ---0.000 - -----0:-044 0.137 --03°33. - ---0.135 0.175 0.156 0.037 0.000 1.017 

26-Nov-85 E-71 PZ◄D-8 240 ---·-0:000- -0:015 0.048 cf1·33 ·- - 0:000 --0.052 - -0~112 - 0.025 0.000 0.442 
1 

26-Nov-85 E-72 PZ4D-9 --~?Q ___ ~~ ___ __!).021 • _. 0.08~ ----~-~~ OJ_~ ____ 0.038 _ Q, 1_~ _ 0.037 0.014 . Q.684 
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~~~°:'=~J,;J,. ... --f--1:·----~-:-~_--r ------•-------
N1trataeee, 
Afomattc hvdrocarbon-~~~lta II~ In text 

LOCATION: PZ4E 
28-Nov-95 e=-1~- -- PZ4E-2-6() ----~f2s~t ~3~_:421 ~~=-~·4.0281 8.919 
28-N<w-95 E•74 PZ4E-3 90 lots + lots +lots 

26-Nov-95 E-75 _ PZ4E-5 150 67.~l_._~,--- _!~~~ __ __3~~~1 _ 54 ____ .65~ 
28-N<w-95 E-76 PZ4E-8 180 0.059 1.623 1.108 2.511 
28-Nov-95 E-n PZ4E•7 fio~--0.011 - - 0.057 • - 0.018 0.<M4 
28-N<w-95 E-78 PZ4E-8 240 0.005 0.221 0.232 0.527 
26-Nov--95 E-80 PZ4E-9 270 0.069 0.615 0.346 0.742 

4.260i- - -0.434 ----3.666 -~-~ ---f26i1 77.706 

21.827 _ 25.222 _ . 2_2._231 5.620 5.630 ---327.206 .• 
1.018 0.207 0.805 0.157 ""o.185 7.472 
i:>:01e ---0.000 -- - 0.000 0.000 ,rooo - -0:-,;.1 
o~f91 ·-0~3 - 0.13a 0.021 0.000 ------ ,:405 
o~is • o.oa1 o.,a3 o.043 0.01a --2~is2 

~ -
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US EPA DENITRIFICATION STUDY 1 

NITRATE CELL i : 
ALL PORTS AT LEVEL -2 (60 CM DEPTH) 
All concentrations In ma/L 1 

LOCATION PZ4A-2 I I I i ; I I I 

Compound Samr:>le ID: 1E-41 E-127 ,E-188 iE•241 ,E-269 ,E-310 ,E-355 E-392 
:oate: : 22-Nov-es: 26-Aor-96i 17-Mav-96! 30.May-96 4-Jun-96, 12-Jun-96: 24-Jun-96, 3-Jul-95 

i : I 
Benzene I 32.542! 30.9591 59.901 ! 29.3521 19.506 42.992; 16.334 3.217 
Toluene ; I I 45.8131 51.2941 125.973 57.0611 41.4371 83.903 56.631, 49.407 
Ethylbenzene : 5.6821 6.491 1 42.479, 13.0041 7.544 25.7181 9.159: 7.607 
,p,m-xylene 1 12.528' 13.844' 96.635: 27.28, 15.893 1 53.643 19.017 15.928 
~ne 5.328 5.745 33.711 10.755, 6.378: 18.978 7.701 6.821 
1,3,5-tn--:-.m-e-=-th:-,y-::-lbe_nz_e_n_e~~------~------:0:-.4-,-:8-:::-3---:-0-::_5-=59::::---1-:-3_-=7-:-58,----2=--.-==-84....,6,-----1.--=-3-:-29""':-~:;...,6"-=.7~2---'-1.c.:,.3~16.:-..-....:.0:..::.8.=.07..:-t 
1.2.4-tnmethvlbenz-e--n-e------------,:-.6=-::64~----=-,.-=a-:-8-, --:34:--:-=.5::-78:'."",--=7_-::-64--,-6=-:---:-3.-::7,-.;;.15::"'•--17cc-.-=e9=-=3--__ 3..;;. 7-26-:-----~-=-2.c..:486 

1.2.3-trimethylbenzene 0.44, 0.524i 8.3oe· 1.7231 0.9281 4.461 • 0.884 0.634 
naphthalene 0.807! 0.8971 6.11 1.435, 0.759! 3.815• 1.249: 0.92 
totalbtextmb i 105.287: 112.193 421.4431 151.102: 97.489: 257.913 116.017- 87.827 
NITRATE ' i I i 0.76! 139! 143 150! 132 144 

Bromide : ; I I I 
~T_o_~_ll_ro_n _________ ~-------------'-----'----1 __ 0_.0_5~I· _____ 1 ______ 0.~ 
Sulfate i 6.6 ·3.1 

I : 1 I 

LOCATION PZ4B•2 I j I I ! 
Comcound !Samele 10: E-49 iE-136 '.E-189 JE-243 i 

, Date: : 22-Nov-95I 26-Anr-96I 17-Mav-96 1 30-Mav-96: 1 12-Jun-96 24-Jun-96' 
i 

Benzene 27.689 29.636 5.8911 5.491 3.831' 2.004 
Toluene 49.123; 56.897! 36.0561 27.4021 35.175; 43.992' 
Ethylbenzene 6.1381 7.411 6.8191 4.9921 5.5981 7.978 
IP,m-xvlene 15.048i 16.1061 14.191 10.615 1 18.980 
o-xvlene 6.388: 6.813, S.583 4.437, 5.164 7.268 
1, 3,5-trimethylbenzene 0.572 0.594 1.122 0.53 0.482 0.696 
1.2.4-trimethylbenzene 1.99· 2.098, 2.8~ 1.665 1.574 2.244 
1.2. 3-trimethytbenzene 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 73.9461 56.141 64.903, 82.745 
NITRATE 3.38• 151: 129: 153 
NITRITE <0.05I 0.41; o.~i 0.2 
Dissolved oxvaen 5.91 31 0.611 0.51 
Bromide 

I 

LOCATION PZ4C-2 I I i 
ComDOund I 1Samole 10: ,E-57 E-145 'E-190 1E-245 E-314 E-359 

Date: ' 22-Nov-95 1
, 26-Apr-96\ 17-May-96\ 30-May-96I \ 12-Jun-96: 24-Jun-96 
I I 

Benzene 33.855 44.586i 2.57 0.513 0.337: 0.470 
Toluene 54.469 80.9231 24.056 2.428 2.203; 5.353: 
Ethvtbenzene l e.sn 21.482 4.888 1.382 0.495! 1.508 
p,,n.xvtene I 15.458 43.354 10.434 3.997 2.224 4.863 
o-,cylene 6.529 15.06 4.326 1.337 0.7931 1.9901 
1,3,5-trimethYlbenzene I 0.617 5.648 0.585 0.635 0.419 0.616 
1,2.4-trimethYlbenzene I 2.082 12.507 1.861 1.796 1.099 1.692 
1,2,3-trimethylbenzene I 0.542 3.128 U78 0.413 0.244 0.385 
naohthalene 0.918 2.952 0.495 0.267 0.000 0.327 
total btextmb 121.447 229.64 49.491 12.7681 7.814 17.2041 
NITRATE 17.91 1391 127 0.21 
NITRITE <0.05i 0.051 0.06I 
Dissolved Oxvaen 5.51 2.4: 0.71 o.s,: 
Bromide 
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us EPA DENITRIFICATION sruo, : I I I I 
I I I 

NITRATE CELL l I ; 

ALL PORTS AT LEVEL -2 (60 CM I I : ! 
I 
I 

All concentration• In maJL i ! I ; 

I I I I 
I 

LOCATION PZ4A-2 I 
I I I I --

Compound E-426 E-452 :E-485 E-521 E-557 E-592 E-659 E-686 ---
9-Jul-96- 23-Jul-96 6-Aua-96 21-Aua-96, 4-Seo-96 25-Sep.96 16-0ct-96 4-Nov-96 

Benzene 4.223 5.437 7.018, 4.337 2.819i 0.374; 0.37 0.259 
Toluene 45.9331 51.107, 38.991 i 38.499 31.8521 21.781 I I 7.4761 2.47 
Ethyl benzene 10.0611 9.4751 7.475 8.0031 8.92 7.755. 6.652: 5.494 
10.m-xvlene I 21.223 20.4741 16.150 17.8081 15.548 19.28 I 18.8231 16.645 
~xylene 8.745 8.904i 7.068 7.608 6.844 8.078 ! 7.579 6.669 
1, 3,5-trimethvlbenzene I 1.824. OJM5i 0.593 0.708 0.583 0.734 I 0.71 0.707 
1,2,4-trimethvlbenzene : 5.1891 2.785 2.032 2.4441 2.048 2.574, I 2.481 2.386 
1 ,2.3-trimethvlbenzene ! 1.272 0.825: 0.608 0.694 0.589 0.7361 0.709• 0.633 
nar:ihthalene ! t.287; 1.1191 0.9751 1.0351 0.9391 0.9781 1.027- 0.981 
total btextmb i 99.757 100.971; 80.911 79.132 67.942 62.29i 45.826; 36.244 
NITRATE I 140 33.41 17.31 79.8 94.4 87.8i 88.2: 118 
NITRITE I 1.081 2.41 12.21 0.2 0.2 0.2 1 0.2! 0.13 
Dissolved Oxvaen 0.91 0.81 1.11 0.54 1.12 0.82 0.7 1 0.95 
Bromide I I i I 276 
Total Iron I I 
Sulfate : I I 

I 

I : I : 
LOCATION PZ4B-2 I : l l : I 

Compound :e-421 ,E-455 :E-488 :E-524 iE-560 :E-595 ! E-662 E-689 
t 9-Jul-96 23-Jul-96 6-Aua-96T 21-Aua-961 4-Seo-96; 25-See>-961 • 18-0ct-96: 4-Nov-96 
I i I : I 

' Benzene 0.653i 0.5321 0.466 1 0.491: 0.4191 0.4471 0.474, 0.441 
Toluene 5.831, 1.728: 0.555, 0.656: 1.2591 0.179! 0, 1 I 0~ 
Ethylbenzene 6.0331 2.2861 0.853: 0.56: 0.32! 0.27 : 0.063• 0.044 
p,m-xvtene 14.875 9.265: 6.0761 4_539: 3.2271 2.83 0.73: 0.269 
~xvlene 5.466i 2.8081 1.918: 1.3851 1.1231 0.8541 0.223: 0.078 
1,3,S-trimethylbenzene 0.726· 0.982 0.997 1.021: 0.8391 0.929! 0.825: 0.573 
1.2.4-trimethylbenzene 2.511 3.261 3.198 3.26i 2.493' 2.489 1 1.935 1.046 
1.2.3-trimethvlbenzene 0.674· 0.941 0.850: o.n5! 0.553 0.5221 0.386 0.165 
naphthalene 0.9441 0.822: 0.510i 0.2831 0.248 0.117L 

' 
0.108 0.067 

total btextmb 37.7131 22.6251 15.4231 12.9761 10.481 8.6371 I 4.844, 2.713 
NITRATE : 142 82.41 85.11 75.1 95.21 91.4 ! 92.5! 110 
NITRITE I 0.271 0.21 0.22 0.2 0.2 0.2 I 0.21 0.14 
Dissolved oxvaen : 0.981 0.78 1.25 0.48 0.75 0.721 i 0.62i 0.87 
Bromide I I I 261 

l I I I I 

LOCATION PZ4C--2 I 
Comoound :E-428 'E-458 iE-491 iE-527 E-563 E-598 iE-665 1E-692 

I 9-Jul-96 23-Jul-98 6-Aua-96 21-Aua-96 4-Seo-96 25-See>-96 l 18-0ct-961 4-Nov-96 
I T 

I 
I 

' i 

Benzene ', 0.7191 0.4311 0.375 0.361 0.388 0.435 ' 0.402 0.331 1 

Toluene I 5.5941 1.085 0.481! 0.35 0.225 0.129 I 0.04 0.071 
Ethvtbenzene 1.702 1.709 0.816 0.319 0.259 0.235 0.213 0.303 
p,m-icylene 5.288 6.274 3.699 U564 1.418 1.344 1.177 1.403 
~XYiene 2.108 2.084 1.018 0.455 0.42 0.37 0.307 0.377 
1,3,5-trimethvtbenzene 0.539 0.584 0.610 0.649 0.54 0.581 0.553 0.584 
1,2.4-trimethvtbenzene ! 1.503 1.711 U67 1.843 1.478 1.516 1.413 1.418 
1,2,3-trimethvtbenzene 0.341 0.479 0.512t 0.4221 0.313 0.318 0.298 0.276 
naphthalene 0.324 0.413 0.295 0.128: 0.151 0.102 I 0.211 0.168 
total btextmb 18.096i 14.77: 9.653: 6.1891 5.172 5.031 I 4.614 1 4.911 
NITRATE 138' 83.4 88.9: 88.ST 90.9! 88.9 i 84.4! 116 
NITRITE 0.54, 0.24, 0.46 0.34, 0.321 0.2! : 0.28! 1.71 
Dissolved Orman ' 0.83 o.m 0.83 0.44 0.7 0.83 0.511 0.48 
Bromide I i I I I 267 
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us EPA DENITRIFICATION sruo, I I I 
NITRATE CELL ! I I ; 

ALL PORTS AT LEVEL -2 (60 CM I I : I I ! 
All concentrations In ma/L I i I ! ! I 

! I I I I I 

LOCATION PZ4A-2 i I ! I 
Comr:,ound E-713 : E-726 1E-740 :E-771 iE-781 E-798 

4-Dec-96' 20-Jan-97! 22-Mar-97 , 26-Mav-97 i 12-Jun-97 18-Jul-97 
I 

I I I I 

Benzene I 0.53 0.427 0.471 I 0.27 0.3381 0.314 
Toluene : 2.932: 3.0441 3.425. 1.6271 1.875i 1.953 
Elhylbenzene 6.158i 6.246 1 6.451 3.861 i 3.881 3.857 
•p,m-xylene 18.4431 18.631: 19.209 13.34' 13.261 • 12.889 
a-xylene 7.37. 7.338. 7.515 4.7741 4.734 4.669 
1. 3, 5-trimethylbenzene 0.738' 0.773' 0.781. 0.6491 0.689: 0.63 
1.2,4-tnmethvlbenzene 2.666, 2.7 2.725. 2.3681 2.465, 2.265 
1.2. 3-tnmelhvlbenzene 0.7261 0.733 0.738i 0.653! 0.673 0.623 
naphthalene 1.044i 0.919• 1.0261 0.911 0.892 0.821 
total blaxtmb 40.607 40.811! 42.34 28.452 28.8071 28.021 
NITRATE I 1041 94.5 77.2 123 80.2 48.5 
NITRITE : 1.441 0.66! 0.791 0.05! 0.05 0.09 
Dissolved Oxvaen I 1.32 I 1.26i 0.57 0.111 0.14 
Bromide : 2641 277! 242 651 63 63.4 
Total Iron I I ! I 
Sulfate I I ! I 

: ! i i 
LOCATION PZ4B-2 I I I 

Comcound : ! I I I 

I ! I 
: I ; I 

Benzene I I I : I 
Toluene I i I I 

Elhylbenzene I I 

0,m-xvlene : 

o-xvtene 
1,3,5-trimelhvlbenzene ~-
1.2.4-trimethylbenzene 
·1 .2,3-tnmethylbenzene 
naehlhalene 
total btextmb i 

NITRATE ! I 

NITRITE : I I 
Dissolved oxvaen I l I I 
Bromide I I 

: I I I 

LOCATION PZ4C-2 I i ; 

Compcund ·E-716 ·E-729 E-743 I ! 
I 4-0ec-96 2D-Jan-97i 22-Mar-97t ! ! 

I I : I 
Benzene I 0.578 0.462 0.462 I ; 
Toluene 0.102 0.138 0.199 I 

Elhylbenzene 0.374 0.446 0.559 
p,m-xvtene 1.682 1.849 2.188 
o-xvtene 0.452 0.5 0.591 
1,3.5-lrimethvtbenzene 0.569 0.578 0.601 
1,2.4-trimethvtbenzene 1.535 1.495 1.602 
1.2.3-trimethvlbenzene 0.316 0.3061 0.33 
naphthalene i 0.1n 0.049 0.1681 ; 

total btextrnb I 5.765 S.821 6.7, I I 

NITRATE i 98.6, 96 m I ! 
NITRITE 1.21 0.2• 0.491 I 

I 

Dissolved Oxvaan 0.82 : 1.27i I 

Bromide 245 252: 1911 
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US EPA DENITRIFICATION STUDY ! I 

NITRATE CELL ; j I ! 
ALL PORTS AT LEVEL ·2 (60 CM DEPTH) I I I I I 

All concentrations In ma/L I I I I I I 

I I i ! I I ! 
LOCATION PZ40•2 I I -

I -
Comoound :Sample ID: IE-65 ',E-154 IE-191 \E-247 1 iE-316 E-361 : 

: 1Date: I 22-Nov-95I 26-Apr-96I 17-May-96 3o.Mav-96 ! 12-Jun-96, 24-Jun-96: 
l I l I i 

Benzene I I i 54.583 58.24 59.099 45.361 I 5.847I 2.388i 
Toluene ! I I 67.8161 105.2 126.59 142.768 I 31.4511 20.0161 
Ethvlbenzene ! I 13.781 32.849 42.292 55.805 I 11.9451 10.8081 
io.m-xvtene I I 28.595 84.414 95.891 114.917 : 24.9321 23.2451 
o-xvlene I I : 11.099 22.407 33.492 40.233 : 10.109i 9.5291 
1,3. S.trimethY1benzene I I 2.971 l 8.982 13.51 16.108 i 2.6631 1.7221 
1.2.4-trimethylbenzene I ! I 7.811 20.363 34.054 39.202 6.9671 5.2601 
1 ,2.3-trimethvlbenzene I I 1.8861 5.025 8.182 9.673 ! 1.n1i 1.3421 
naohthalene i I i 2.51 4.515 6.086 5.522 1.3471 1.812! 
total btextmb : I I 191.052! 321.7951 419.196i 469.5891 I 96.8321 76.1221 
NITRATE I I I ; 10.11 1481 I 132'. 55.8 1 

NITRITE : ! I : <0.051 0.05 l 0.321 1.51 
Dissolved Oxvaen : 6.4; ' 0.74i 
Bromide 

I I 

LOCATION PZ4E-2 I I : I 

Comoound 1SamolelO: E-73 E-163 ,E-192 :E-249 ,E-274 1E·318 'E-363 'E-397 
:Date: • 22-Nov-95 i 26-Apr-96 1 17-Mav-96 I 30-May-96 4•Jun-96I 12-Jun-96 • 24-Jun•96 3-Jul-96 

: : Elaos.!ld Timtl -1741 ·181 3 161 211 291 41 I 50 
'Cdavs\ I I I : 

Benzene I l I 22.268 29.564 16.216 2.502 1.0841 0.9741 3.366• 0.467 
Toluene I I 32.421 50.7911 41.102 31.256 27.7371 19.4631 26.897' 25.203 
Ethylbenzene i I I 4.028 6.658 8.9461 5.624 4.832! 5.807, 11.701 • 7.59 
I p,m-xvlene l ! : 8.9191 14.171' 18.406 11.976 10.2951 12.4581 24.473: 16.075 
o-xvtene I I i 4.26 5.967 6.833 5.013 4.4351 5.2391 e.nsI 7.109 
1,3.5-trimethylbenzene I I 0.4341 0.848 1.8221 0.7611 0.4381 0.726i 2.187: 0.614 
1.2.4•Crimethvlbenzene i I 3.666 2.285 4.666 2.271: 1.3791 2.122! 6.2301 2.141 
1.2. 3-trimethvlbenzene I ! 0.4491 0.566 1.212i 0.611 0.3881 0.6031 1.5291 0.57 
naohthalene i I I 1.261: 0.955 1.167 0.715 0.5121 0.6841 1.5731 0.894 
total btextmb I I I 77.7061 111.5851 100.371 60.728 51.1 I 48.0781 87.7321 60.663 
NITRATE I I I 14.5 141 1191 1281 1401 147 
NITRITE i I ! I 0.0S 0.051 0.481 0.2i 0.371 0.1 
Dissolved Oxvaen I : I i 3.61 5.21 2.041 0.951 1.65! 1.57 
Bromide : I : I 

I 
I 

Total Iron ! 
' 0.05 1 0.12 

Sulfate 9.47 3.13 
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US EPA OENITRIFICATION STUDl I : I I 

NITRATE CELL : ! 
ALL PORTS AT LEVEL -2 (60 CM I I ! 
All concentrations In mg/L 

·-

LOCATION PZ40-2 
Com00und E-429 E-461 E-494 E-530 E-566 E-601 E-668 E-695 

9-Jul-96· 23-Jul-96 6-Aua-96 • 21-Aua-96 4-Se~96; 25-Sep.96 i , 16-0c:t-96; 4-Nov-96 

Benzene 8.1091 4.758 1.205i 0.5751 0.696i 0.5251 0.388; 0.416 
Toluene 30.047'. 20.613. 25.477 17.458: 11.117) 8.796 I 4.4421 4.439 
Ethvtbenzene 15.3161 8.589: 8.0661 7.865 6.5 6.9181 I 5.759! 5.173 
p,m•xvtene 32.0551 18.81 1 18.143 19.894 15.946 18.3871 : 16.762 1 15.521 
o-xylene 12.5551 7.715i 7.215 7.281 I 6.085 7.111 I 6.421: 5.868 
1,3,5-trimetnvlbenzene 3.2541 0.n2 0.7591 0.908 0.7271 0.87 I 0.7811 0.863 
1,2,4-trimethylbenzene 8.6581 2.535' 2.568 3.152 2.52 2.999 2.733: 2.867 
1,2,J.trimethylbenzene ! 2.0931 0.7511 0.764 0.895 0.718 0.858 0.787[ 0.724 
naohthalene 2.0831 0.985 1.106 1.27 1.023 1.134 ! 1.0961 0.976 
total btextmb 114.171 65.528 65.303 59.298 45.332 47.578 I 39.1691 38,845 
NITRATE I 1371 80.6 84.3 75.6 79.2 80.8 : 83.41 95.6 
NITRITE 0.94i 0.2 0.38 3.33 0.731 0.2 I 0.2; 0.19 
Dissolved Oxvaen 0.97i 1.24 0.43 0.51 0.55 0.57 j 0.49i 0.42 
Bromide I I i I I I I 234 

l I I ~ i I 

LOCATION PZ4E-2 I i ! 

Comcound E-430 :e-464 E-497 E-533 E-569 ,E-604 'E-617 :E-671 :E-698 
9-Jul-96 23-Jul-96i 6-Aug-96, 21-Aug-961 4-Sep.96 ! 25-Sep.96: 2-0ct-961 16-0ct-961 4-Nov-96 

56: 701 84' 99: 1131 1341 141: 155: 174 
I 

Benzene 1.112i 1.1461leaked 0.5071 0.473, 0.4591 0.459! 0.4031 0.373 
Toluene 15.2621 4.318: I 1.128: 1.629, 1.028i 0.627i 0.9831 0.624 
Ethylbenzene 8.308, 4.82: 1.1571 1.247: 1.202 1.062! 2.258i 2.619 
p,m-xvtene 17.936: 14.177 5.75, 4.832i 5.1421 4.745i 8.5181 9.947 
o-xvlene 7.6841 4.682 1.741 ! 1.7001 1.826 1 1.730i 3.092! 3.756 
1,3.5-trimethylbenzene o.n5: 0.851 • 1.1821 0.884 1.072 1 0.9091 0.939: 0.855 
1,2.4-trimethvlbenzene 2.551 2.811 3.847! 2.702i 3.072: 2.554: 2.n51 2.541 
, .2,3-trimethylbenzene I 0.6641 0.846i 0.933! 0.620 0.674 0.5541 0.6741 0.593 
naohthalene : 1.0331 1.091 i : 0.4581 0.286 0.199 0.130; 0.5851 0.683 
total btextmb 55.3251 34.742: I 16.703 14.373 14.6741 12.TTI 20.227' 21.991 
NITRATE I 1451 76.4i 64.4! 85.3 92.1 89.1 i 1061 84: 113 
NITRITE : 0.881 0.251 0.461 0.441 0.221 0.281 0.12: 0.2: 0.18 
Oisaolved Oxvaen U3i 1.68 0.43 0.371 0.95 0.531 0.45: 0.781 0.35 
Bromide ! i i l I 257 
Total Iron : i 0.05 0.051 i 
Sulfate I I 7.88 1 I I 8.27: 
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us EPA DENITRIFICATION sruo, I 

NITRATE CELL i I 

ALL PORTS AT LEVEL-2 (60 CM I I I 

All concentratJon1 in mall I : 
I I I 

LOCATION PZ4O•2 : 

Com00und I : 
I : ! 

! I : 
Benzene I ! i ! ! 
Toluene : i I i I 

Ethvlbenzene I I I 

P.m-,cytene 
o-xylene 
1,3,5-trimethylbenzene 
1,2,4-trimethvlbenzene 
1. 2.3-trimethvtbenzene 
naphthalene i 
total btextmb I : : i : 
NITRATE : I : I 

NITRITE I I ; 

Dissolved Oxvaen ! ! I 

Bromide I I I 

I I ! 
LOCATION PZ4E-2 : ! I I 

Compaund :E-719 :E-732 :e.14e ;e-n4 E-784 iE-801 
I 4-0ec-961 20-Jan-97i 22-Mar-97 26-May-97 12-Jun-97 Hhlul-97 
I 204 2511 312 377 3941 430 
I 

Benzene ! 0.583 0.452 0.486 0.254 0.36 0.315 
Toluene I 0.4111 0.388 0.395 0.126 0.149 0.136 
Ethyl benzene I 2.612 2.485 2.433 1.528 1.497 1.286 
p,m-xylene ! 10.132 9.804 9.707 7.1311 7.049 6.063 
o-JCYlene 3,8091 3.623 3.562. 2.446 2.3951 2.047 
1,3.S-trimethvlbenzene I 0.821; 0.808! 0.8251 0.7411 0.796: 0.657 
1,2,4-trimethylbenzene 2.592! 2.4791 2.499' 2.385: 2.519, 2.086 
1,2.3-trimethylbenzene I 0.663: 0.602: 0.622' 0.622'. 0.655; 0.49 
naphthalene : 0.6751 0.493! 0.581' 0.349: 0.374i 0.367 
total btextmb 22.298, 21.134 21.11, 15.582· 15.794. 13.447 
NITRATE : 102! 85 67.8, 97.61 41.31 51.4 
NITRITE 0.23' 0.2: o.os: 0.7! 0.05 0.05 
Dissolved O,cvaen 0.72i 0.48: 0.82: 0.15 0.44 
Bromide 25s: 282! 2s1: 67.4 65.1 i 65.1 
Total Iron I I 0.121 0.61 ! 
Sul1ate I I 1.97, I 3.61 t 
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US EPA DENITRtFICATION STUDY I I ! i I j I 

NITRATE CELL I : : : 
ALL PORTS AT LEVEL -S (1110 CMl I I t ! 

AU concentration• In ma/L t i i I 
t 

' : I I I I 
LOCATION PZ<IA-8 I I I : I I 

ComDOUnd 'Sample 10: IE-45 IE-131 IE-231 !E-265 1E·300 E-345 ,E-388 E-416 
Date: ; 22-Nov-95 2~AM-96 30-Mav-96 ~un-96 12-Jun-96, 2~un-96 3-Jul-96 9-J~98 

: . Elapsed Time (davsll -174 -18 18 21 29 41 50 56 
Benzene I I 0.000 0.000 17.338 17.796 13.357 20.730 9.406 2.734 
Toluene I I 0.000 0.000 30.422 29.984 21.384 43.872 53.309 51.141 
EUMt>enzene I 0.000 0.000 3.9681 3.932 2.428 5.856 8.971 8.782 
P.m-ntene I ! 0.000 0.000 8.526 8.308 5.030 12.302 14.599 14.278 
0-IIWlflll 0.000 0.000 3.816 3.538 2.003 5.266 8.407 6.273 
1.3.5-trimethvll:Mlnzene 0.000 0.000 0.348 0.319 0.132. 0.522 0.551 0.529 
1,2,4-lrimethVll>enZene I 0.000. 0.000 1.131 1.064 0.348 1.624 1.902 1.806 
1,2.3-tr1me!JMben2ene 0.000, 0.0001 0.31 0.290 0.065 0.4501 0.501 0.494 
NIDl!lhalene 0.000 0.000 0.392 0.386 0.325 0.675 0.783 0.75 
TOTAL BTEXTMB I I 0.000 0.000 66.051 65.58S 45.070 91.097 94.409 85.485 

' NITRATE : 47.3 12.7 71 14.7 143 130 
NITRITE I I 1.99 2.54 17.2 5.17 0.32 0.56 
OiuotvedOlMlen i I l I 0.44 0.82 0.22 1.05 0.79 
Bromide I I 
Total Iron • I 0.05 0.09 
Sulfate I 8.6 2.84 

I 

LOCATION PZ4B-6 
Comaaund 

' 
:samPle 10: E-53 E-140 E-233 E-302 ,E-347 I E-418 

I Dale: 22-Nov-95 2~ADr-98 30-Mav-98 12.Jun-98 24--.1&&98 t 9-Ji>96 I 

Benzene ! 0.0911 0.000 16,813 7.382 7.5601 0.783 
Toluene I I 0.131 0.000 32.814 33.302 56.83e 49.731 
Eltlvlbenzene i I 0.018 0.0001 0.419 4.263 7.360 7.141 
P.m-xvtene I I 0.0481 0.000 8.9201 9.0721 15.!561 t 15.145 
o-JNtane I 0.020 0.0001 3.806 I 3.931 8.872 8.638 
1,3,5-lrimettNtbenzene ; I i 0.000 0.000 0.342 0.336 0.819 I 0.584 
1,2.4-lrimethvlbenl'ene I ; 0.000 0.000 1.1181 I 1.099 1.980 2.024 
1,2.3-U1methvlbenzene 0.000 0.0001 0.309 I 0.309 0.5421 0.541 

: : : 0.0001 0.0001 0.407 0.395 0.8521 
' 

0.817 
TOTAL BTEXTMB ' 0.308 0.0001 64.748 80.089 98.082 I 83.404 
NITRATE I I I 122 122 149 144 
NITRITE I 0.61 0.67 0.221 0.84 
DtasolVedO~en I 1.62 0.95 0.51 1.35 
Bromide I I 

t 
i 

LOCATION PZ4c.8 : I I I 
Comacund I :Sample 10: E-81 E-149 IE-235 E--304 E-349 1E◄20 

: :Cate: 22-Nov-95 26-Allt-96 30-May-96 12.Jun-98 24-Jun-96 I 9-J-.98 
Benzene I 0.048 0.000 2.926 1.029 1.290 0.707 
Toluene I 0.019 0.000 33.434 i 32.341 48.011 27.552 
EtrMDenzene I i I 0.000 0.000 4.281 4.372 7.807 7.88 t 

: D, ffl-Z\llerNI I 0.000 0.000 9.101 9.353 18.337 19.288 
O-xwtne I 0.000 0.000 3.894 4.012 7.022 7.175 
1,3.5-Cn 0.000 0.000 0.353 0.354 0.&41 0.801 
1,2.4-Ulme I ! 0.000 'HICO 1.171 1.157 2.038 2.032 
1,2.:J.cnrne I 0.000 0.000 0.324 0.321 0.587 0.559 

I 0.0001 0.000 0.390 0.407 0.912 0.885 
TOTAL BTEXTMS I 0.085 0.0001 55.874 53.34e 84.823 I 83.438 
NITRATE I I I 132 1511 1391 : 128 
NITRITE ! ! I I 0.18, i 0.26 0.57 i 0.83 
OISIONtd owaen I I 0.72 0.83 0.8 0.84 
Bromide : 

I i I 

I I I I I 
LOCATION PZ40-6 ! I 

Comoauncl ISamOlelD: •E-e9 E•t51 E-237 E-309 E-351 E-422 
o•: 25-Nov-95 ~.- ~- 12.Jun-ae 2~- Wut-88 

BenzeM 0.078 0.082 18.141 17.075 19.285 29.818 
Toiu.te 0.057 0.118 28.123 31.757 58.085 48.109 
E 0.027 0.000 3.820 4.034 7.140 9.240 
[p,m-1 .. 0.084 0.000 1.129 8.551 14.922 13.021 
0-IMI l 0.023 0.000 3.371 3.845 8.413 5.ea, 
1 35- 0.017 0.000 0.322 0.339 0.579 0.481 
1 7 .. 0.030 0.000 um t.090 1.184 U95 
1.2.'" 0.000 0.000 0.290 0.308 0.515 0.4!5S 

0.000 0.000 0.311 0.381 0.788 0.885 
TOTAL BTEXTMB 0.298 0.110 84.144 87.182 104.552 108.203 
NITRATE 140 127 131 124 
NITRITE 0.71 0.5 0.43 1.3 
~ OJMMn 0.79 0.44 0.99 0.82 
Bromldlt 

I 
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US EPA DENITRIFICATION STUC ! I I I I i 
NITRATE CELL I i i 

ALL PORTS AT LEVEL -I (180 Cl ! I I 
All concentratJona In mall I I I I 

i I i 
LOCATION PZ4MI I I I 
ComDOUnd 1E-t53 E...a6 IE-522 E-558 IE-593 E-860 E-887 E-714 

·23-Jul-98 I ~AUD-98i 21-Aua-96 4-Sep.98 2~96 16-0ct-96 4-Nov-96 4-0ec;96 
I 70 841 99 113 134 155 174 204 

Benzene 13.964 19.887 14.518 8.199 1.824 0.305 0.194 0.438 
Toluene t 85.168 57.729 51.5231 48.967i 52.47 ! 28.037 5.381 1.654 
ElhvtbenZene 8.425 7.063 7,032 8.149. 7.321 : 7.837, 7.832 8.499 
D,ITI-IMIKIII 17.753 15.035 14.978 13.072i 15.691 t 16.721 16.556 16.515 
o-xvtene 7.8951 6.612 6.387 5.6781 6.7461 7.211 6.8481 8.013 
1.3.5-tnmettwtbenzene 0.703 0,555. 0.5851 0.481 0.588: I 0.60SI 0.613 0.681 
1.2.4-lltmeln\11Mn2ene I 2.3321 1.881; 2.0291 1.692i 2.047 2.115 2.075 2.458 
1 .2.3-tnmeltnltben.zene 0.868 0.568 0.5851 0.4851 0.584 

' 
0.617 0.548 0.684 

I naolltnalene 0.964, 0.8341 0.824i 0.7421 0.792 0.886 0.874 1 
TOTAL BTEXTMB I 117.872 110.1441 98.4571 85.4851 88.061 84.333 40.889 35.940 
NITRATE ! 133 28.9 40.2 32.1 90.5 95.2 94 21.8 
NITRITE I 1.37 9.32 3.211 0.8 0.95 0.22 0.19 1.78 
DIUOMldOrvaen 0.911 1.58 0.47 0.9 0.84 
Bromide 249 128 
Total Iron I 

Sulfate I I 

LOCATION PZ48-6 I I 

Comoound 1E-'56 iE...a9 ,e.525 E-561 E-596 E-e83 e-eso 
123-Jul-96 , ~AuQ-98, 21-Aua.96 4-5~96 25-5eo-96 18-0ct-98 4-Nov-96 

Benzene 0.000 0.7421 0.328: 0.358 0.383 0.389 0.267 
Toluene ! 28.375 23.382 4.802 8.989 13.879 0.19 0.065 
E 8.385 8.251 8.7341 7.8851 8.493 7.528 4.917 
lo.m-wtana i 17.7581 17.492 18.785 18.898 18.461 18.307 15.307 
O-xwtne I 7.735, 7.892 8.023 7.278 7.81· 6.854 3.705 
1 .3.5-lrimeUWft>enZene \ 2.2241 0.652 o.eas 0.622 0.708 0.708 0.725 
1 .2.4-lllmeuwtbenzeno I 2.218 2.206 2.467 2.181 2.462 2.472 2.459 
1.2.3-lllmelhvlbenZene I 0.855 0.870 0.718 0.824 0.703 0.707 0.855 
naonthalene 0.9331 0.982 1.0281 0.979 0.986 1.063 1.088 
TOTAL BTEXTMB I 68.259 82.089 45.348 43.7921 53.865 I 37.998 29.188 
NITRATE : 153 89.41 90.4 89.2 89.81 I 85.8 105 
NITRITE I 0.32t 0.67: 0.86 0.2 1 0.561 I 0.281 0.15 ' Oiasotved OJMJen 1.02, 1.09 0.89 : : 1.39 
Bromide I ; I I ! I 2561 

; I I ' I I 
LOCATION PZ4C-6 I I ! t 

ComDOund ,E-459 iE-492 IE-528 ,E-564 .E-599 I :E-866 E-693 E-717 
123-Jul-96 I 6-AuQ--96 21-AUD-981 '9Seo.96i 2~96 I 18-0ct-961 4-Nov-96 4-0ec;96 

Benzene I 0.5411 0.3841 0.331 0.306. 0.35 0.345 0.208 0.401 
Toluene t 21.709 12.825 7.045 1.381 2.971 0.568 0.907 0.ecxl 
E I 8.332i 7.9031 8.411 7.074 7.958 7.267 8.898 4.591 
IO,m-lNWIII 17.!92I 17.018 18.181 15.759 18.091 17.686 18.11, 10.519 
o-mene 7.739 7.369 7.757 8.147 8.897 5.~2 5.475 3.808 
1,3.5-111 .,,. 0.8751 0.842 0.871 0.554 0.879 l 0.877 0.8581 0.485 
1,24-trim i 2.2391 2.147 2.408! 1.9481 2.3891 I 2.384 2.231 1.707 
1,2,3- - i 0.683 0.850 0.681 0.563 o.a1 0.892 0.591 0.452 

I 0.9181 1.028 0.971 0.871 1.019 1.132 1.02 0.731 
TOTAL BTEXTMB : 60.408 49.944; 48.455 34.802 41.045 38.381 34.098 23.299 
NITRATE ' 138 56.7 90.8 84.1 92.9 95 78.8 15.2 
NlTRITE l 0.2 2.38 0.57 0.43 0.2 0.2 0.57 0.05 
OtaolWdOxwan 0.87 0.79 0.81 0.48 0.55 
Bromide I 124 12.7 

LOCATION PZ40-6 
CGmDC:IU'ld E.482 E-495 E-531 E-687 E-602 E-ee& E-699 

23-Jut-98 &.Aua-919 21-AU0-96 ~919 S.S-INI 16-0cl·96 4-Nov-lNI 
Bennne I 12.525 INked 0.884 3.231 7.35 8.783 11.183 
Tomne I 53.398 44.428 47.822 48.44 48.157 53.325 
e·· - 8.883 I 7.898 8.228 8.725 IS.109 7.078 
p,m-llVlana I 14.0171 I 17.059 13.4491 14.734! 13.52 15.227 
0-l\Mna I 6.1071 7.3081 5.725 8.235 5.708 8.518 
t,3,5-tri 0.531 0.731 0.552 0.592 0.554 0.713 
1.2.· 1.n1 2.552 1.914 2.086 1.919 2.348 
1 2.,. 0.527 0.725 0.545 0.582 0.548 0.595 

0.803 0.97 0.871 0.817 0.829 0.912 
TOTAL BTEXTMB 98.382 82.351 80.144 87.551 82.135 97.895 
NITRATE 140 67.7 85.9 IO 89.1 BU 11.7 
NITRITE 0.55 7.9 0.71 1.32 0.43 o.ee 0.29 
Dluolvedowmn I 0.71 0.54 0.84 0.12 
Btomlde 0.2 

I 
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US EPA DENITRIFICATION STUC I : I ' 
NITRATE CELL I I ! I 
ALL PORTS AT LEVEL -I (110 Cl I I I 
All conc1ntn11Jona In maJL I 

I I 

LOCATION PZ4M5 I 
ComfX!Utld !E-727 E-741 !E-772 E-782 E-799 I 

I 20-Jan-97 22-Mar-97 26-Mav-97 12.J~97 18-Jul-97 
251 312 3n 394 430 

Benzene I 0.354 0.357 0.368 0.105 0.118 
Toluene I 2.408 5.117 3.07 0.58 0.284 
EIJ'lowbwene I 5.847 6.588 8.829 2.417 1.588 
ID,ffl-WWINI : 14.158, 18.183, 19.218 5.807 3.375 
0-~ I 5.277 8.111 8.134 2.274 1.458 
1.3,5-lrimelhvllenzane l 0.818 0.691 0.695 0.218 0.158 
1,2,4-lr1meThvhtniene i 2.147 2.41 2.479 0.866 0.596 
1,2,3-lr1melhvlblln.zene : 0.585 0.658 0.872 0.22 0.139 
ruwithlfene 0.78 0.973 1.002 0.23 0.17 
TOTAL BTEXTMB I 31.948 39.088 44.463 12.495 7.884 
NITRATE I 4.6 4.5 91.6 23.8 18.7 
NITRITE 0.21 0.051 0.2 0.05 0.83 
Dissollled QJM:Jen I 1.091 0.591 0.091 0.41 
Bromide 90.6! 1001 84.7 1 19.31 17.2 
Total Iron 
Sulfate 

I ! I 

LOCATION PZ<tB-6 i : i 
ComDOUfld I : ! I i I 

I I I I ; 
Benzene I 
Toluene i 
Eltlvlbanzene I I I 

I D,m-.,,..,.. I I 
o-wlllfw I : I I 

1 .3,5-lr1melhvltlenztne ; : I I 

1.2,4-lr1metttwtb4Wene : ! I : 
1.2,3-lr1melhvltJenzene I ! 

I I I I I 

TOT AL BTEXTMB I I 
NITRATE I I I : 
NITRITE j I ; I 

DiuoMtd owaen ' I 

Bromide I I I 

I : I 

LOCATION PZ4C-8 I ; I 
ComlXIUlld ;e.730 E-744 I I I I 

: 20.J~97i 22-Mat-971 : I I 

Benzene i 0.118 0.293 ! : 
TOiuene I 0.348 0.481i I I 
EthulNNl7ene I 3.417 3.832! ! : 
D,ffl-llWIM ; 7.878 9.028 I i I 
0-1Wlfle I 2.9141 3.158 : I 

1.3.~trtm~:Pene 0263 1 0.408 1 

t ,2.4-lr1mtltMbenzene I 0.969 1.4081 
1.2.3-lrim 0.278 0.378 
nadlthalena I 0.281 0.887 
TOTALBTEXTMB ! 18.48! ,a.eea 
NITRATE 2.33 0.29 
NITRITE 0.2 0.05 
DtuoMd owaen 1.05 
8romJde I 7.3 31.1 

LOCATION PZ40-8 

Bennne 
T°"8ne 
E 
10,,n. -0-WI I 

1.3 I 
1.2 
1.2. 

TOTAL BTEXTMB 
NITRATE 
NITRJTE I 
DtuolvedOwnen I I l 
Bromide i 

: I I I ! 
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US EPA DENITRIFICATION STUDY 
NITRATE CELL 
ALL PORTS AT LEVEL -e (110 CMt i I 

All concenttatlona In maJL i I I 
; I 

LOCATION PZ4E~ I I I I : 
ComDOUnd Sample ID: E-76 ,E-166 ·E-239 .E-271 IE-308 ,E-353 ,E..JEM :e◄24 

·oate: , 26-Nov-95: 26-Aor-96 30-Mav-96: '-Jun-96 ! 12-Jun-96 , 24-Jun-96 I 3-Jul-96' 9-Jul-96 
Benzene : 0.0591 0.1551 20.481: 21.381 21.806 34.7581 30.489! 31.701 
Toluene : : 1.523; 1.352 1 29.8781 31,6211 32.0011 53.646 1 48.575 48.785 
EtnvlbenZene 1.1oa: 0.2n: 3.841 4.0301 4.0151 6.648 6.2221 8.508 
!D,ffl-JMene I i 2.511 0.583 8.085 8.4821 8.4461 13.8001 12.9371 13916 
~ntene ! l 1.018 0.238 3.407 3.590 3.8251 5.9321 5.7171 8.018 
1,3,5-tnmemvmenzene 0.2071 0.041 0.335 0.340 0.3261 0.587 0.5021 0.839 
1.2.4-lrlmelnvlbenZ.ene I 0.6051 0.148 1.075 1.128 1.067 1.782 1.735 2.111 
1,2,3-lrlmelmllbllnzene ! I i 0.157 0.000 0.296 0.309 0.299 0.488 0.4591 0.547 

I 0.1851 0.000 0.389 0.414 0.384 0.748 0.889 0.809 
TOTAL BTEXTMB ; I 7.4731 2.792 87.787 71.275 71.969 118.389 107.325 111.134 
NITRATE I 1431 n.5! 1391 148 1501 148 
NITRITE ; I 0.05 0.2 0.17! 0.2 0.18 0.53 
Dtuolved Omven I I I I 0.78 0.51 0.48 0.591 1.34 0.81 
Bromide i I I I I l 
Total Iron : I ; 0.05 I 0.07 
Sulfate I I 5.79 ! 2.661 

i I ! I I I I 

! I 
i I I I I 

: : I I 
i I 

' : I I ! I I 

: , 
I 

Corracted concen1ntlona for ■tatlc period : 
: i 

180cm 0ot1s i : I I : I 

I ! I 
I idate 135373.00 135403.00 i 35450.00 135511.00 I i 
i 1daV 10.00 130.00 ;n.oo 138.00 i I 
1 correc PZ4a-6 94.001 42.41 12.84 11.21 I I 

no3 ,oz4(:.6 78.80 148.411 39.58 1.18 I 
:oz4e-e I 112.00 74.381 3.271 23.40 i I 
:mun I 94.27 88,39; 18.501 11.921 I I , 
:s.o. I 17.601 54.38! 18.SS 11.14 : 

: ! I I 

·IOI 'DZ4a-6 5.381 3.221 8.81 12.74 ! : 
·PZ4c:-6 I 0.91 5.91 ! 5.88 1.92 

I IDZ4e-8 55.391 128.421 101.48 n.40 ! I 
: 1mun 20.55 45.181 37.99 30.88 I 

:s.o. I 30.25 70.37 54.98 40.81 ! 
'eben I PZ4a-6 7.83 12.541 15.52 18.40 I I 

gz4c:-6 8.90 +t.83 51.04 15.28 I 
Pt4e-8 I 7221 18.781 15.29 18.051 I 

1mean I 7.25 24.75 29.82 15.91 I i 

I 1S.O. 0.371 17.51: 24.82 0.51 
I I ! I I 

:60cm Porta I I i : 
:nitrate : I I : I i 

1 DZ4a-2 I 118.001 104.00• 94.50i n.20 I I 
I iPZ4c-2 i 118.00 98.eGi 98.001 n.001 i I 

I 

IDZ4a-2 113.00 102.001 SS.00 87.80 
I :m.., 115.87 108.33 91.111 87.83 I 

'S.O. 2.52 3.12 12.41 19.92 
lot IDZ4a 2.47 2.93 3.04 3.43 

IDZ4c 0.07 0.10 0.14 0.20 
IDZ4c 0.82 0.41 0.39 0.40 

I co,r. Mean IOI I 1.06 1.151 1.19 1.34 
1.d. 1.29 1.55 1.81 1.81 

et,en IPZ4a 5.49 e.1e1 8.25 8.45 : 
IPZ4c 0.30 0.37 0.45 0.58 

I m4c 2.82 2.81 2.49 2.43 
lco,r. Mean..., 2.11 3.05 3.01 3.15 I 

I 1.d. 2.60 2.92 2.94 3.01 
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US EPA DENITRJFICATION STUC 
NITRATE CELL I 

ALL PORTS AT LEVEL -t (1IO Cl 
All concentradona In mall 

LOCATION PZ4E-6 
ComDOUnd 

Benzene 
Toluene 
ElhvttMlnzene 

~.wine 
1.3.5-tr1me 
1 .2.4-tnmellNlbenzene 
1 ,2.3-tr1me111V1Mn2ene 
NIDhlhalene 
TOTAL BTEXTMS 
NITRATE 
NITRITE 

8n)mde 
Total Iron 

,E"'485 1E"'498 E-538 E--570 E-605 E-620 IE-672 1E-699 E-720 
23-Ji.96 frAuQ-96 21-Auo-88 4-~881 25-Se~96 2-Oc:t.l:MS 16-0ct-96 4-Nov-961 4-0ec:,.96 

I 32.489 32.103 11.553 15.2551 7.288 4.882 1.581 1.285 2.394 
52.262 59.987 55.13 51.009 55.225 48.871 57.535 55.39 73.79 
6.599 7.300 7.315 6.4461 7.0371 8.267 7.181 7.219 9.792 

13.8641 15.2451 15.5411 13.8271 15.022 13.248 15.488 15.096 20.365 
5.9981 u79: 8.6051 5.8841 8.441 l 5.882 8.597 8.527 8.827 

' 0.536 0.802 0.8 0.517 0.655 0.505 0.702 0.837 0.787 
1.7791 1.9871 2.052 1.8041 2.20SI 1.757 2.388 2.108 2.814 
0.5211 0.591 i 0.591 i 0.5181 0.81 0.502 0.654: 0.544 0.778 

1 0.75 0.891 I 0. 789 0. 776; 0.814 0.853 0.909 0.831 1.137 
, 114.798' 125.3951 100.1761 95.834 95.2951 82.365 93.0121 89.837 120.884 
1 154i 91.8 90.5 90 91.S! 107 89.81 112 43.4 

0,2 0.851 1.051 0.2 0.3 0.15 0.83 0.34 7.18 
I 0.44 1.04 • 0.49 0. 72 0.53 0.58 

2-45 143 
0.05 

: 7.83 

l 

! 

I 

I 

i 
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US EPA DENITRIFICATION STUC I I I 

NITRATE CELL I I I ! 
ALL PORTS AT LEVEL -11110 Cl i I ! 
All cancentnUona In mall. ! I : 

: I I 

LOCATION PZ4E-6 I ; 

Comoound E-733 E-747 E-752 ,E-n5 ,E-785 ·E-304 
20-Jan-97 1 22-Mar-97I 2-Mav-97 28-Mav-97I12-Jun-97 18-Jul-97 

Benzene ,.002 0.895 0.702! 0.796 0.873 0.373 
Toluene : 43.on 35.085i 47.891 50.797 48.64 13.439 
EltNlb8nzene I 6.491 7.27 6.7 6.57 6.149 2.578 
Io, ,n.llWll'IA 13.7021 15.5851 14.053 13.707 12.832 5.365 
o-wtana 5.899 6.5131 8.098 5.727 5.372 2.155 
1.3,5-trlm 0.542 0.589 0.56 0.527 0.435 0.23 
1,2,4-trlmllttNltieMene 1.824 2.058 1.961 I 1.878 ,.m, 0.864 
1,2.3-lrimelhvlbenzene l 0.483 0.5591 0.5391 0.505 0.482 0.201 
• !Wlhthalene I 0.6281 0.7891 0.805 0.732 0.722 0.232 
TOTAL BTEXTMB 73.628 69.1011 79.107, 81.237 n.262I 25.435 
NITRATE I t.39I 10.61 75.2: 2851 88.91 90.4 
NITRITE : 0.2i 0.881 1.131 0.1: 0.71 0.8 
Olslolved Oxoven I I 0.46: 0.44 0.67· 0.09 1 0.33 
Bromide 1041 111: 194: 63.2 61.71 26.3 
Total Iron 0.28; 0.141 
Sulfate 1.7, 4.14 1 

: ! 
I I ! I 
I 

! I 

: : : : I I 
: I I 

: 
I I ! 

! I I I 
I I I I 
I : I 

I I 

! I 
I I : 

: I 

: ; I 
: I : 

I I 
: I 

I I I I I 

: I i I 
i : I I I i 

: I I ! I 
i I I : 
I I i I I 

I 

; 

I 

; I I : : I 

I I 
I 

I I ! 
I I 
I I I 

r I 
! I I 
I I 
I 

I I 

I 

I 
: 
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•--------~~ -~~~-=-----Note--: -in-1iection----.. ~~~~ -f.~2_77 ~from!. ~~_!)f-i_n~ ~biiic .which was aubmenlel !n ~~m~iR!~ !n~ ~-
1-----·---~- ___________ Theleaamoleano~ta_t!!!__~.!U..PP!l~!et- ___ _ __________ -~-·---- .. . 

-----·----------------~------ -·~~-- ---- -·--- - • - ·- - --- ~ -- - -- --- . . --- . 

--------------------------4--~ -~----- - - ---- -~----- ~-- ... 
-------- ------

LOCATION: EXTRACTION PO~T -·--t----+=----=----t 

---~--~Sa=1mo1e=:...:•o~:_-4~1 _ ~-2 _ ... ~-~-- ~! . _ ~-2 __ ~3 iJw4-1 ~-=- ~~- · ~-1_ ~1-=~~3 ·-= 
Date: 25-Mar-96 25-Mar-96 2~Mar-96 3-Apr-96 __ 3-Aerj!& 3-Apr-96 8-Apr-96 8-Apr-96 l!:._Apr-96 15-Apr-96 1S-Ap,-~ 1S-Apr-96 

--+------- ---·-

ElaDsed Time (daY!L__ -· --------- - . . -- "' - - -- ----·+-----+-------+--- ----. - . - ·-· - - •·- ------• 
Benzene 8.014 0.573 3.392 0.796 5.26 6.261 1.421 6.147 6.87 0.869 4.692 6.04 
Toluene ----+----1-------1, ---,-=7,-_4,..5--::5 ~ 2.568 • 8.098 - i.i& 12.61& 13.868 3.435 14.339 15 886 2.916 -- 10.n1 14.317 

be~~!!!~====-~-=-~-== 3.962 o.75 1.376 • 0.3~ -_: ·_ un 2.004 o.554 2.12 2 354 ~ ue5 _t588 2.142 
, .. e ..... ,m-'-'-:"'9'!!'!._ ____ ~ _______ ______ ______ 1.051 1.se1 2.82 0.151 ___ 3.753 4.116 1.121 4.369 4.ns o.984 3.273 4.473 
o-XV1ene 2.957 o.591 • - -f122 • • 0.293 1.s1e 1.656 o.456 1.1a • ·1.Ha ~ .Q:~o~ _ 1.325 1.a 
1,3,5-lrimelhylbonp _,_ ·- 0.788~17 • 0.147 0.098 0.195 0.21 0.108 0.208 0.224 0.102 - 0.16 0.202 
1 2,4- 2.029 --«>.314 - • -0~424 • - -• 0:191 - ~ 0.524 -o:ssi - 0.233 0.58 0.625 0.212 0.437 0.587 
1 2 :J- 0.517 0.087 - 0.122 • 0.038 • 0.145 0.161 0.05 0.166 0.179 - 0.044 0.121 0.169 
MDhthllene -----t--------t--·-0°--=-.603 0.091 • 0.145 0.031 0.206 0.205 0.038 0.213 0.284 ·- 0 0.193 0.176 
TOTAlBTEXTMB -----1- --·· -- 44.386 ---- 6.672 -- __ 17.646 _ _4.319 26.094 29.032 7.416 29.922 33.169 -·· _ 6.014 22.56 29.906 

~N=IT'-'-RA~:TE::;.__~-------- --------+----~--t--
NITRITE 1::r=-=o=r,..,.AL-:-::::F=e-------------....------- --~- ·-

11-s_.;.u_LF_A"'""Tc,--E------ -----1-----t---- -------- --··--
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US EPA DENITRIFICATION STUDY 
NITRAffCELL 
iNJECTION AND EXTRACTION PORTI 
~~rocarlNN'I detactlon llmN 
~•-~nlnltlona In malL 

----------+---- __ ,. ____ .. ······ . 
LOCATION:-INJECTION PORi ------ ---··- - •--

Com~nd f.369 -- liOO~--~-- ~~33 ~◄M. . ~~~9. E-~f ~ ~-54f- ~17-4. : - ~~~75 - ~_176 ~~~:-·_ . ~-62~ - 1~~?4 - IE~78 
.. --- 29-J_~ _ 3-J~~ _ ~~!JI-~ 1~JL_al-_~ _2~J~~ . I!-~~ ~ ±§e~~ ~~p-st; ~ -~ J~-.?6 1~--~ 21_~-9_6 

Benzene ________ 0.000 0.000 0.000 
iokiena·--- -- -· --0.000 ----- ••• - ··ciooo ·-- -· ..• - -0.011 

;r --- ·-re-==:--~-==~ _ .-i; :~ :-·:-~ --_ ~ Jm[ 

1.3 5- D.000 0.000 0.000 
1M-lrimelh 0.000 ·- - ·- - ·_ _ -~:000 ~::_·-~-- -- --~---~--- -~-:-o:~. 
1,2,3-lri •• - ---- 0.000 0.000 0.000 i::=-~~ ~= ~~~ =i1n ·-~, ~·~i~ ~~ --~~! ~,1 ~:1-~,~~; ~~~ ~~r,1 
SULFATE 2.◄ 7.67 8.52 BROMIDE . --··-·-- . ·-··- - - ·--- -···· ·- ----- ·-· 

,+------ ➔---~ 

·-· ----------------J 

LOCATION: EXTRACTION PORT 
~~-- e:,e,:_ - e~~~-- . .e:~-1a _ ~:3~1 . _ f~f-=--= e-399-~~ !;~c..- t:...~-~ .. ~:~~ !:-=~~-:.- e-~- e=iro- - e-62_~ __ 
____ . _ ____ 96 17-Ma 96 21-M~~ 4_-Jun-~ 1~-~un-96 24-Jun-96 3-Jul-96 _ 9-Ji!__~ . 23-~~~ 6-~?6 ~ 4-~96 .,,,,,,,. 2~-~ 

1 3 7 21 29 ◄ 1 SO 56 70 84 99 113 13◄ 141 
ewen:.·---------1---6-.-22-5+-----9.528 12.981 ··- ·,2.◄76 • • 10.393 -· ,2.576 ----11.538 ··-s:,·◄, -6.359 ---- -s:1 - - 2.875 ___ f":iss ---2.265--1.994 
r~- 11.◄11 ,roi ·-·2ioo2 • a.131 2e.i,e --~ 39.52,-36~3s ·-35m-34.5as • 2a1irfi -7m-:iff31 -i9:0e3 
~thylbwene 1.ss2 ---~~ _____ 2.a,~ ··=--~.~39 . ~~~ -~ _ 5.6~ --~'~1a 5.985 --~=n~ ~-:·6-J~~ 6.15 6.947 ---~}~3 
P..1..f!'-~ie . _ 3.293 -~-s.1~ ____ ~,~2 .... ~-?-46. ?:!I!~ _!1.211 ,_ 11.6~ _ .!!:11~ _j~~38 _ _.!!.9-4~ . 1~:361 __ 13.18 14.999 __ !H~7 
?"xylene --· _ 1.368 1.996 ·--- ~-~2 -·- ~-~21 -~~!~ ---4.8~ --5.2 -- -~-:!~ .... --~~ --- ~.~99 6.122 5.611 -- 6.36@. _ ~:2~0 
1.3,6-!fi!Mlh~ 0.11s --~.22◄ . __ ~~~~1- ~-~ _ o_._3~1 -~! _ o.4◄L -~42-4..,. ___ ~.-46~ __ J~~?1 _ .. J).514 o.4◄9 o.~ ___ ~:..•~2 
t~4-trimelh 0.435 0.639 ____ ~~~ ____ 0.828 -- _ 1.01 _ -- 1.◄39._ __ 1~!-___ 1~~! ... ~~ - ... !~~~ _ ~:!!12 1.595 1.9! ____ !-524 
~ ,2,3-trimelh 0.13◄ 0.18◄ _ ~!!t! ___ Q~~7 o ..... ~~! . __ o.3~ ~~~ _ . '!:~~ ___ 0.457 ___ o.◄3~ .... ~.!_28 0.467 o.~ ___ Q.4◄4 
naphthalene 0.162 0.223 -- 0.257 _ . __ 0.287 -- _ 0.372 _ 0.594 0.618 _ 0.608 _ -- 0.651 __ 0.717 -- 0.761 __ 0.743 ~- 0.818 _ 0.552 
TOTAL BTEXTMB 24.815 37.373 46.548 53.131 55.895 76.829 76.622 71.355 69.101 66.722 62.527 58.56 68.138 57.459 
NITRATE 0.05 --38.10- 38.60 ----·as. --·112. -- 70.8 ---- - --120 ---115 ·------..u -- --iHi - 73 80.6 • - 85.7 
NITRITE -o]s -- ··-·o.os -- ·o:s◄ - ·1.83 f.49 ----·3.34 rid--.... -- -,.es - -- T1r------;.j 1.27 ·-·--o.63 ---· ·us o.&3 
TOTALFE ----- - -0~21-· -••- ··---------- ---- - ----·------··-- ·o.-,s-·--------- - 0.15 
SULFATE -----· --··-·--- --- -······ ----2 -·----·-··--- --· -------· ·s.56·------~. 8.54 

Page2cf3 



~ 
0\ 

US EPA DENITIUFICATION STUDY 
NITRATE CELL 
INJECTION ANO EXTRACTION PORT: 
Aromatic llvdrocarllon detacllon llmtt 
Alleoncantratlonaln~ 

LOCATION: INJECTION PORT 

ieompounct ------~~96l~~~96J~~-~~~!1.91(~J~~i-91{~~t~~1lW:~ay-91!;~:.y-s1 
Benzene 
Tauene 
E---

~C---------r- -- -•--------,-. -- --,--- -
o-)(Vlene 
!&__5-trimelh· .... 
1,2,4 
1.2,:, 
lnaahlhalene 

!NITRATE --NITRITE 1 __ !.~◄ 1-- -
TOTAL FE __ ~± _-
SULFATE 
BROMIDE 

LOCATION: EXTRACTION PORT 

____ -ru--1~~ 123 _ _ _ _ __ -- .. o.o5 ---~c<_>5L 

_:::[ -

0

_~_ •• ----273 ---- 229 
. --·-- ·-- --- -------· 

.. - -• Note:-E-685 ·uiifilieied ~__for iron 

114 
-]);~5 

99.9 
·o.os 

. ~!~--- ~2 

119 
0.05 
2.37 
◄.o·s 
74.6 

IC!timaounct e-a1s -e:.aa, ·- e~1,:i1" - e.151 e-164 e:i&9-- munror May 1e91 pc:.n 
16-0d;; !foii-~ ~--~;: 2-M•~~! 9-M•~:; 26-~~ ~n~ la.d _-

Benzene o.931 • • --o:ioa o.543 o.54 -- o~46ii ~-- o.5 
Toluene 25.734 -- -- -- 19.108 18.635 21.099 19.24 --,9~7 
e·· - 6.001 ---- -- s.1e2 5.12& 5.21a 5.262 5.2 
IP,m-JMene 13.279 -- • ----- - -- 11.702 11.473 11.647 11.794 11.6 
o->C)'lene 5.439,__~--- - _ :-4.667 4.595 4.579 ----◄.53 =~---.. ~~ 
1 3.: 0.485 0.51 0.457 0.43 0.475 0.5 
1 2.-C. 1.705 -- ~-j]28 1.8 1.549 ---_..:!:.!!! ==~_,6 
1,2,3- 0.498 _ 0.451 0.439 0.431 _ 0.471 0.4 

0.76 - -- • 0.692 0.595 0.359 - -0.658 ---o:s 
. TOTAL BTEXTMB 54.838 - - 44:&48 43.483 45.913 - -44.609 ~-- 44.7 
INITRATE 79.7 - - -- n., 59.2 232 ---M~9 --ffaj 
NITRITE 0.61 -- - -i91 0.62 ··0.12 --- --«iii ---

"TOTAL FE - 0.22 -- - 4.2 
SULFATE - - 3.92 - -- • • --- • 8.12 
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0.044 
i284 

-0~034 
01&·1 
0.034 
0.023 
0.084 

-0:021 
0.158 
1.226 



U.S. EPA - Oenltrificatfon Stu,.....dy~ __ ! _________________________ _ 
Vertical Profile Data ! 
Nitrate Cell 
All concentrations In mg/L. 

date elapsed sample ·rocation 
:time 1 

:Cdavs) I 

LOCATION: PZ4E ! ! 

26-ADr-96 35181 -18;E-162 PZ4E-1 
26-ADr-96 35181 -18 E-163 PZ4E-2 
26-Apr-961 35181 -18IE-164 PZ4E-3 
26-Apr-96 35181 -18 E-165 PZ4E-5 
26-ADr-96I 35181 -18 E-166 lPZ4E-6 
26-ADr-961 35181 -18 E-167 IPZ4E-7 
26-Apr-96I 35181 -18 E-168 iPZ4E-8 
26-Apr-96 35181, -181E-169 lPZ4E-9 

! 
4-Jun-96 352201 21 E-274 :PZ4E-2 
4-Jun-96I 352201 21 !E-273 PZ4E-3 
4-Jun-96! 35220 21 !E-272 :PZ4E-5 
4-Jun-96! 35220 21 :E-271 ,PZ4E-6 
4-Jun-96, 35220, 

3-Jul-96 35249, S0·E-397 PZ4E-2 
3-Jul-96, 352491 
3-Jul-96i 352491 so·E-395 IPZ4E-5 
3-Jul-961 35249 50!E-394 IPZ4E-6 
3-Jul-96 35249i 501E-393 ;PZ4E-7 

21-Aug-96i 352981 99!E-533 :PZ4E-2 
35298 99IE-534 iPZ4E-3 

21-Aug-96i 35298 99:E-535 :PZ4E-5 
21-Aug-96! 35298 99 E-536 PZ4E-6 
21-Aug-961 35298 99 E-537 iPZ4E-7 

2-0ct-96I 35340 141 IE-617 
2-Oct-96 35340 141 E-618 PZ4E-3 
2-0ct-96 35340 141 E-619 1PZ4E-5 
2-0ct-961 35340 141 E-620 PZ4E-8 
2-0ct-96 353401 141 iE-621 PZ4E-7 

35629 430 E-812 .PZ4E-1 
18-Jul-97 35629 430 E-801 PZ4E-2 
18-Jul-97 35629 430iE-802 1PZ4E-3 
18-Jul-971 35629 430 E-803 iPZ4E-5 
18-Jul-97 35629 430!E-804 PZ4E-6 
18-Jul-97 356291 430!E-805 IPZ4E-7 

Page 1 of 3 

267 

: 
------------ii 

depth , benzene 
!(Cffl) I 

30 I 
60 
90 I 

, 150 
: 180 I 
I 210 
! 240 I 
! 270 

l 
60 ! 

I 90 1 

150 I 

180 
210 

60 
90 

I 150 i 

I 180 
; 210 I 

60 l 

I 90 1 

150 
I 180 
I 210 i 

I 60 I 

90 
150 
180 

i 210 

I 30 
I 60 : 
; 90 I 

150 i 

l 180 
I 210 i 

i 
24.44 

29.564 
73.906 
42.546 

0.1551 
0.018 
0.062 
0.086 

1.084 
297.7831 

36.715 
21.381 1 

17.903 

0.467· 
11.787 1 

31.283! 
30.4891 
25.7981 

0.5071 
1.0591 
9.3551 

11.5531 
1.015 

0.459! 
1.0291 
7.082 
4.882 

14.292 

0.019 1 

0.3151 
1.173 
1.784 
0.373 
0.596 

i 
toluene , ethylbenze1 

62.346 11.344 
50.791 6.658 

162.872 63.302 
72.171 18.005 

1.352! 0.2n 
0.101 0 
0.108 0.021 
0.159 0.034 

27.737, 4.832 
684.8771 283.637 

58.397 15.56 
31.6211 4.03 
25.611 . 2.604 

25.203. 7.59 
59.961 i 15.637 
50.668 9.597 
48.575 6.222 
46.0841 5.382 

1.1281 1.157 
35.6711 7.128 
56.994 7.556 
55.13i 7.315 
0.188 0.456 

0.627 1.062 
24.725 7.602 
49.370 6.403 
48.871 6.267 
48.606 6.040 

0.143 0.039 
0.136 1.286 
9.004 1.no 

47.976 6.202 
13.439 2.576 
27.208 5.358 



U.S. EPA - Oenltrificatlon Stu;,_, _______ 1 _______ 1 ___________ 1 ___ ~ 
Vertical Profile Data 1 1 ; 
Nitrate Cell i I 
All concentrations in mg/L. : 

date 0,m-xylene • o-xylene • 1,3,5-TMB • 1,2,4-TMB · 1,2,3-TMB i naph :TOTAL 

LOCATION: PZ4E 

26-Apr-96· 24.092. 9.63i 1.84: 5.259, 1.318, 1.655: 141.924 
26-Apr-96 14.171 5.967 0.648; 2.2651 0.566; 0.955, 111.585 
26-Apr-96 146.775 49.275 19.175, 54.461 12.949! 10.135! 592.85 

,...__ ______ -=25~.-=-,Ai> ...... ,r---:-96:-::----=35~_=52::-,:6,----12-::---.-=-ss=1c--: --4-_-::-2e=2~: --1 o=-.06~-----::-2-=_5...,,,...22,=-;:---=-2.~2-=-a 1....--..,...20.,...,o-.o...;.3""""'"i9 

26-Apr-96: 0.583. 0.2381 0.041 i 0.146 o: Oi 2.792 
26-Apr-96: 0.061 ! Qi 0 0! 0 0i 0.18 
26-J.or-96i 0.048, 0.018 0i 0.0271 01 0! 0.284 
26-Jl11>r-96i 0.0731 0.031 01 0.05 0! 01 0.432 

I 

i 

4-Jun-96! 10.2951 4.4351 0.4381 1.379 0.388 0.5121 51.1 
4-Jun-961 570.743; 201.291 I 5.063 215.721 50.6121 9.2351 2318.961 
4-Jun-96i 31.861 I 11.8811 3.711 9.541: 0.703: 1.8431 170.212 
4-Jun-96, 8.462! 3.59: 0.34: 1.128 1 0.309i 0.4141 71.275 
4-Jun-96 5,247 I 2.347 I 0.063; 0.2091 o.oe9: 0.0651 54.118 

3-Jul-96i 16.0751 7.1091 0.6141 2.141 0.57 1 0.8941 60.683 
3-Jul-96i 31.4821 12.2081 3.6S4l 9.833! 2.295; 2.176 149.033 
3-Jul-96: 19.411 7.875 1.8031 5.054 1.197 1.162! 128.049 
3-Jul-961 12.937! 5.717! 0.5021 1.735 0.4591 0.6891 107.325 
3-Jul-961 10.998: 4.8721 0.27i 0.9981 0.279! 0.3561 95.037 

21-Aua-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: 0.789i 100.176 
21-Aug-96, 0.965; 0.413 ! 0.03i 0.106: 0.031 I 0.038i 3.242 

I ! i I I 

2 Oct 961 4.745i 1 730 0 909 1 2.554j 0.5541 0.1301 12.77 
1-----------2-:0-ct-:96---....1 ___ 1_6.-10-3~1--7-:o-1_4..,___o_:5-96--I --2-.0-7-3--0-.5-90~1--0--.-eoor-- ~60.532 

2-0ct-961 14.332i 6.1161 0.553 1.923 0.547! 0.714 87.04 
2-0d-961 13.2461 5.682 0.505 1.757 0.502 0.653 82.365 
2-0ct-961 12.TT4 5.512 0.4221 1.510 0.440 0.5171 90.113 

I I 

18-Jul-971 0.199 0.099 0.041 0.080 0.0321 0.041 t 0.693 
18-Jul-971 6.0361 2.047 0.657 2.088 0.490 0.367 13.42 
18-Jul-97! 16.168 7.010 0.587 2.088 0.569 0.868 45.237 
18-Jul-971 13.158 5.548 0.447 1. 760 0.429 0.693 77.997 
18-Jul-971 5.365 2.155 0.230 0.864 0.201 0.232 25.435 
18-Jul-971 11.4931 4.908 0.3311 1.347 0.336 0.361 51.936 
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U.S. EPA - Oenltrfficatlon Stu, I 

Vertical Profile Data ! 

Nitrate Cell I i ; 
All concentrations In mg/L : I I I I 

! I 
I 

! ; I 

I : 
date :NITRATE .NITRITE .o.o. :TOT. FE ,SULFATE 

I ; 

! I I 
LOCATION: PZ4E I I 

I 
26-Apr-96 I 
26-Apr-96 I I 
26-Apr-96 I 
26-Apr-96 I ! 
26-Apr-96i I ! : I 

26-Apr-96i 
26-Apr-96I 
26-Apr-96I 

4-Jun-96, 119; 0.48! 2.04: 0.0Si 9.47 
4-Jun-96I 138i 0.21 I 0.05! 7.73 
4-Jun-96: 160: 1.49: 0.97! 0.07 1 8.94 
4-Jun-96I 77.51 0.2i 0.511 o.os: 5.79 
4-Jun-96 1 53.11 4.16• 0.92! 0.515 26.5 

! i I 

3-Jul-96i 147 1 0.1 i 1.571 0.12 3.13 
3-Jul-961 140 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 1.34 0.07 2.66 
3-Jul-96 36.8 5.01 0.74 0.55 7.94 

! I 
21-Aug-96I 85.3 0.44i 0.37 1 0.05 7.88 
21-Aug-96: 82.7' 1i 0.05 7.45 
21-Aug-96; 86.3; 1.681 0.05 7.66 
21-Aug-96i 90.5 1.05i 0.491 0.051 7.63 
21-Aug-96I 41.0! 1.4i ! 0.15 6.22 

I i 
2-0ct-96f 106 0.12 0,45: 0.051 8.27 
2-0ct-96 101 0.88 1.08 I 

2-0ct-96 101: 2.24: 0.86i l 
2-0ct-96! 107 1 0.15 0.721 ! 
2-0ct-961 90.5: 0.52 0.95: 0.26: 8.46 

i ; 
18-Jul-97 I i 1.060 I 
18-Jul-97 51.41 0.05 0.44 
18-Jul-97 0.41 
18-Jul-97 0.49 
18-Jul-97 90.4 0.6 0.33 
18-Jul-97 11.1 0.05 0.24 
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t,J 
-.J 
0 

U.S. EPA Denltrfflcatlon S~ 
NltrataCell 7·--·- - ~ - ------. ·- .. -- -
CorudractwnplH . __ ·-· j ---L 
ZefOI UMd for not~ aampln 
Melhod detactlon llmlta_~ In text. 

---------·•- . ···---i·----t--

I --·-~.T. ··_ .. =Jbulkden#M • 2:1~19'~~~-.. ]- ~~~~~~].-.. 

Core4C I -l~lnterval: __ l __ 0.143Im 

lo.nih Samole - ---.. aen roi___ ~be"-·.-_. e~vf~ ~~yi - !13s.r~-~-·J;?,f:,ejI~H~U~.Ph_-_-_1,.~~cT=--
uan TOC) m__.__ --- _ _ (mg/kg) (malka) {~_g)__ 1~.m _ ~9) (ntg/k.J1l _ _ 1_~g)__j~L l~.91] __ --

0.0715 113 -·- • -- o.o o.o · --o:o • ---.n, ·-- o.o 0.0 0.0 0.0 - 0.0 0.0 7.2 
0.2145 114 - - • 0.0 0.0 -- - 0.0 - -- --· - 00 0.0 2.9 0.0 o:o 6.8 21.5 
0.3575 115 0.0 0,0 -- ---·-o.o - 0.0 -- - 0.0 0.0 0.0 0.0 0.0 0.0 35.8 
o.soos 11& o.o 19.4 28.1 n.8 26.1 11.7 32.9 7.4 5.7 207.2 50.1 
0.8435 117 - 18.8 180.1 -~f3 - 594.2 --- 217.6 83.8 224.6 50.3 48.4 1654.9 64.4 
0.7885 118 ---- -- • 0.0 8.2 --·· -- 5.9 12.8 --- 5.0 0.0 4.7 0.0 0.0 ~.5 78.7 
0.9295 119 • 0.0 4.2 ------0.0 - --o-:u -- 0.0 

- 1.0725 120 --- • 0.0 0.0 - -- ·-o.o - - 0.0 0 0 
1.2155 12·i •• •• - •• o.o o.o • --·-o]; - • o.o -· o.o 

·- i'!TI_} -•• 5.8 58.4 - ~~ - 88.9 ~ - 211J :: .. 76.5 

o.oE· __ 0.0 ______ 0.0 __ - 0.0 _ 4 .• 2 _ _ 9-3'.0 
0.0 0.0 0.0 0.0 0.0 107.3 
0.0 0.0 0.0 0.0 0.0 121.6 

29.4 81.5 17.7 16.6 586.5 •- - ----- ---- --- --- - ---- T 

-•· - --•- ----- ·•- -----•---·--------· ·--t---i--

,Core4D I l~)nterval: I 0.145r==---=r ===.r.~ 
1~,,- •- lean •--,~> lp~--1~

15
~-(mglkg) - i ~) 

135-TMB 1124-T~fl1~f-Jna~ ~ ~C_ 
<•e> .. ~.....9l.7~ l~J~_glJ_ ___ _ 

I 0.211s ,~ ----·-. _ ·- o.o 
0.3825 123 0,0 

. 0,5075 124 •••• - • ·--- 8.8 
I o.6525 125 •• --- 12.&1 
• o.7975 128 ·---- - • -------1e-. ,➔.-----.--=· 

~
---10.0 -0:0 

--- 0.0 0.0 0.0 0.0 
0.0 0.0 --- 0.0 0.0 ---0.0 0.0 

80.4 ·---5.3 0.0 - 0.0 22.8 -·-lie --10.1 
47.41 -- 2.9 13.1 0.0 ·,a:o - 202.7 31.8 
58.3 9.7 -~ ,_. •• • 11.6 96.◄ 27◄.1-~1 

0.0 0.0 21.8 
0.0 0.0 36.3 

15.8 173.3 50.8 
8.9 397.8 65.3 

18.0 802.4 79.8 
0.9425 127 -- -- - 17.2 
1.0875 128 14.1 

80.5 241.6 610.3 ··1s1.1 ~(~ - 231.3 -52.8 
48.7 •• 213.0 - 480.8 ·169.◄ 61.4 ---187.6 - 37.7 

60.1 1519.8 94.3 
38.2 1209.5 108.8 

1.2325 129 -- ----·· - 0.0 0.0 0.0 3.3 •·· ·o.o ·o.o ----0.0 ~ 0.0 3.3 123.3 
~·~- 22.1 92.0 147.3 356.8 ~·,os-:e - 107:1 --282.8 - - 60.2 42.7 1217.7 

·-+-- ·-·-·-t-----+--·· -·. --r----- -· 

~-·-· 

--➔------- -t-- ---t----•- ··- - ·- ... ----·--+·--•-•··-t----1----t----
. •-- ······-•+---·-- t---~-+-------t----1 

_._ __ -- --- ·--·-+- --------+----

t---··-•t-----11--- -

--+----f------•----¼--·--•-·- ···•·•· ·------•·--- - . 
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N .... -

~.S. EP.~~tlrificatJon Stiidj ----t ________ _ 

=~ume!!i_ 7 E~-=t----~=L ~:-
Zefoe _used for not-delectecl umpln 
llethod ~ Umlts Dl'OVldld In taat. 

------+-----+-- --~-•- --~-•- -- - -

Core4E. 

~~;j~~ 1~ t~i~,~Q)I=~ =-~~~j~~l~: !Depth Interval: I 0.144. 

-- __ _IP _ 97 0.0 0.0 Q].= _ _9~ ·- ____ Q.!) =~~~-~==o:o -- _ 0.0 0.0 O.OJ 
1-- __ __ Q:~ _ ee o.o o.o o.o ___ !t0 ___ -~o _ o.o o.o o.o o.o o.ol 

0.4 99 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 
---0~5 100 1.5 52.1 4.9 22.4 ----·s:-3 -- 28.2 42.1 12.3 13.3 1s3.1 
----·o.e • 101 12.e 48.1 21.4 124_-, ---- 22.5 13.2 204.1 ◄6.3 19.9 5n.4 
---o:a 102 o.o o.o o.o o.o --- - o.o o.o o.o o.o o.o o.o 
=-= _ Q.9 103 o.o 0.0 0.~ .._ ~~Q -~~. -~]> . 0.0 0.0 0.0 0.0 0.0 
___ !-~ 104 0.0 0.0 9~ _ --°-:!>. ·--- _Q_.Q --- . 0.0 0.0 0.0 0.0 0.0 

lalm2 8.3 30,8 10:~ _ 45.4 _ . _ 8.8 . 31.4 76.4 18.1 10.3 238.5 

Cof!!f __ __ lllellth lntefval: 0.155 ________ _ --•-----

~ - Sample Ben Tot Eben __ -=._ ~-~~ ~~~-
(cm TOC) !IL lmalkal lmalkal ln~aL .l~L {'¥9) {~_t]!!:r{f:U:

8 
li$g) {~L · 

7.2 
21~6 

-38:o 
50~ 

·-64~ 
-,9~2 

- 93~6 
_1~~~~ 

==~~c---,05 0.0 0.0 0.0 :_..Q.-~ _ 0.0 ___ (!_~-- 0.0 0.0 0.0 ---~o ___ 7~ 
0.2 108 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.3 

- -·-,;:;. - 101 0.0 o.o o.o --o~o -· • i>.o --·o.o o.o 0.0 0.0 • o.o 3ti:a 
--·o:s • 1oe ,s.e 12.e 42.2 -~ -- --3,.9 96.5 232.6 48.3 24.4 se3.1 - -s..~3 
---~7 109 o.o 0.0 e:e-~:. ··- ,. __ 6) - - 5.4 13.2 3.1 0.0 80.4 - -69.8 
.--o.e ·---·110 o.o 0.0 4.3 ~2 ----~ 3.3 =-· ·o.o 4.6 o.o o.o 23.~ _]f3 

1.0 111 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.8 
---,2 112 0.0 0.0 0.0 0.0 ---- --0.0 -- - • 0.0 0.0 0.0 0.0 0.0 • -116.3 
____ __ lalm2 5.2 24.2 18.4 55.2 __ 1~J) 34.0 83.4 16.4 8.1 258.9 

eore 4G_J_ _____ IDeplh•➔: I 0-1441 =t-=t== ·-=----T~ -_-7 I I I -.I - -----

~-- --t:="=~t------t-7"~--:--t:~~-+.~::--:--t -~---~-... ~~ •----------------- • - ----- •• 

(an TOC} ID ...,_______________ • ~--...µ:..:c:aL.C.:lrL..--1:o:.:.:JLc:.11L.......µ.:.:,~L-.J 

----0.1 ----154 o.o o.o o.o ---6.i> ----- i>.o o.o o.o o.o 0:0 • 1.2 
--0:2 --- - 155 0.0 0.0 0.0 --o:o --- 0.0 0.0 0.0 0.0 0.0 -- - -2{8 
--oA 156 o.o o.o 0:0 ---o.o - ·-··cto ···--- -- o.o o.o - ·o-:o -- --36:0 

o.5 157 o.o 21.2 o.o ---o-.5 - ·-· - ·o:-o -·- 13.1 5.9 8.o --75.2 ~ 50A 
==-OJ=---=- 151 18.0 49.7 =-isJ - 260.6 :~- - -~,5 _:.-·. 72~! - --45.3 --W.5 819.9 __ ----~~ 

o.a 159 o.o o.o o.o o.o 0.0 o.o _____ o.o o.o o.o 79.2 --o.e -·--· 1eo o.o o.o --i2 -·-e:o - -0:0 • - - o.o 4.4 o:o --o.o - -~ s3.6 
f--·=:T~ -·-·™-=-- o.o o.o ~ - o] _ - _]:9 -__ --~--~·o == o.o _ --0.0 __ (_)~ =--- o.~ _- j~I!:,~ 

1.2 162 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 122.4 
-- •••• ·- ·---· a1m2 s.o 23.i • ~~T~ =·_a1~ _ - 11:5 • .. :~L~ -~ __ 6_8_j -~~~---;·5-:e .=-=-=--Ifi _· ·282J . 

- - -· •~ - -·-•~·--- - -··-•- ----~ - . -
Page2 of4 



N 
-.J 
N 

U.S. EPA Denltrtflcatlon StudV 
N"'--C•U I 
CoN•ldracl~-~-~--~~~--; 
Zeroe UHd for nat-cletactld umDIN 
Method Ntectlon Omits IPftWlded In IHI. 

t------t-----~---•----

Cafe 4H-{ jOeplh In~: ==i 0.-155 

lt~lF Ben -a:-~~-- -IE~ - ~-1P!~it~ ~[~~- ___ f 1~~TMB~1~24-IMEf_IjifTMB lnaph _ -{Total ___ 
1 
______ _ 

~ mglkg) (~D) !~9) __ {~U}_J~g) _ (~___m__ ~D) (m~gL_{~g} _____ _ 

-----0.1 138 o.o -o.o ---- • o:0 ·------o:o --·-·--,fo ---- --o:o ---- -o:o -- -- o.o o.o o_o 7.8 
--- - 0.2 138 0.0 0.0 --· - - Q_Q - ---0.0 -- --o:o ----- ~o:o -------·o:o -- --0.0 0.0 0.0 • 23.3 
--o.4 140 o.o o.o -- --- -o.o - -- --o.o - - --o:o -- --ol> ----- -o.o -- -o.o o.o o_o 38_8 

0.5 141 11.7 50.3 23.5 66.7 - 17.4 77.7 188.4 34.9 15.6 486.2 54.3 
0.7 142 21.3 76.4 282.4 635.0 173.1 104.1 281-9 • 64.0 64:i ---;682.9 69.8 
o.a 143 14.2 55:1 -- -220~1 - 498.5 1133 --- 11.2 11~is ---- ·-..2a 41.1 1327.3 85.3 
1.0 144 11.0 21s.:s ·-2,a:2 -- 609.o ~:a - ee.1 234.1 - s:z.s· - 50.6 1766.7 100.8 
1.2 145 o.o --o:o ---- -io 3.3 o.o o.o --o:-o - - - - o.o 0.0 3.3 116.3 

ahn2 21.7 ___ 132.~. ~---~. ~7iol.4 198.6 __ _113.0 __ J~~ --=- _!>4.f- 57.3 __ 1755.0 ---- --

Cofe41 Death Interval: 0.155 

mQgjtr-
Ben 
(malk11) ~-11.:~ r::~J~]~~~~]=:~ ];:;:,e l~~D) ]~;~~-[_-- - -

~1 1~ M M ~ 0.0 0.0 0.0 0.0 0.0 o.o o.o --- -1:8 
--0:2 131 o.o --,fo o.o o.o o.o o_o o.o o.o 0.0 - 0.0 23.3 

ci4 132 10.1 94.a -• 53.3 153.5 46.7 54.8 • 133.7 28.6 - 2s.o -- --aoo~5 ----38:a 
0.5 133 17.5 187.1 2-37.0 528.6 190.8 76.1 203.8 • • 45.6 48.2 --· 1534.6 • 54.3 
0.1 134 1e.o s43:o ---- :ieil.1 635.1 228.2 82.S 251.3 55.0 53.3 2167.3 69.8 
0.9 135 0.0 66-:. - -2i 1 59.3 21.4 10.2 23.5 • 5_ 1 4.8 • 217.9 • 85.3 

·----1:0 138 o.o 6.9 -- • • o.o 0.0 0.0 0.0 0.0 0.0 0.0 6.9 100.8 
1.2 137 0.0 7.4 • 0.0 o-:o o.o --o:o o.o --- o.o 0.0 7.4 116.3 

a.1m2 1s.s ~1:e ___ - -~~~:o•- -.. -58.7 162.1 n.8 -204] -- --~ _ -- 43.8 --- 1511.1 --- _ 

• 0.144 Core4J Oeoltllnternil: 
---------+------+--·----- j -,---- ---t----------

----------------t-----t------~---..... -~ - - ---•-- ~ ---•·------ ---

=1:~-,:--1,",==:;..._....t-----+"~::--:-- _______ E~ __ p~~rc ~-~- fas.™~: 1~f'-'~- ~H-~!l ~ph -· _ :r~ta1 __ _ _____ _ 
~~4=----1----...µ:.;~IL..-....µ:.;.:~- __ (~9) _ i'!P-9L l~_g}___ i~aL ~L ~D) {mg.fk_at__ ~ -~--- ___ _ 

o., 163 ·- --- o.o -o.o - - - o.o - ---a-:o ----ii> ----a.a -- --- ◄.4 o.o - - o:o ---,s: .. ·--- - - 1.2 
0.2 184 0.0 10.1 • • • 4.0 18.5 6.7 4.6 9.8 • 0.0 0,0 - 53.7 21.6 
o.4 185 - o.o o.o--•--- o:o·---i.e ___ o:o--o:o••-•--o.o-·---oo - --oJj ______ i9 ___ 3a:o 

--o.5 1ee 15.6 21311 -- -2:so.:. - --5ii.2 --210:"i -- -ecie -----2,e.:s ---- -- ◄9.1 41-:8 -7i4a:o - ---s,i4 
---oj Ul7 -- 22.1 6983 -- -339.0. --734~ -~--5 - --109:S --- - 292.8 •- -65.6 63-:;. - -2590.4 ----64.8 
·---o-:a ,ea -- 11.0 m:o ·- 110.1 - -- 31s.1 13s.e • --sa:o - -· -15if4 -----33.4 - -s,-:-s ~3i4.s --- -n.2 
-- o.9 169 19.9 --10s.e - ·-· 2iM~ - - e21.a - 224.e ---- 93.3 - --249.o - -- ss.8 ---5,~e ---2300.-,- --- -- 93-6 
-- -,:, 170 0.0 --22.0 --ifs - ---is., --5j ----0~0 --- -s_a -- - •-o.o - -o-:o - -ss:2 108.0 

1.2 171 0.0 10.5 0.0 5.3 • 0.0 0.0 0.0 0.0 0.0 15.9 122.4 
---~~~ --~2jJ --iMJ~ _ -.-.. ~21>.~ _:·1~!i> -~26i:~ ~-~-~I®~s _2~._3 ~~2 _ ~J -~J~~~r- - -- -
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~ 
w 

U.S. EPA Denlbfflcition Study 

~~--:.:!t-::::::l t--- .. 
Zeroe UNd for not-detected umplN __ 
Method dllKtlon llmlta provided In teat. 

- - j- - - -

1----1---------------l - - --+-. - - •- -- .• 
----¼-------- ............ ------ -~-- ---

~-t- ---]Oepll Interval: __ -o:1<is __ _ 

~OC) 1:m* I l~.al_~--- l~i;]~::g;-~J~~Flt~vf_-· 11~~~1i~:[ T~~:_!3 i~_gj~r~Lr~-~-~--:--

--o:ons 13 -0.0 ---o]i --- ·o.o --·-o.o ---· -0.0 ---- --o·.o -----0.0 ·o.o o~o --0.0 --- 7.3 

0.2175 14 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.8 
0.3625 15 0.0 0.0 0.0 -0.0 0.0 0.0 0.0 0.0 0.0 38.3 
o.5075 18 1fi 11.0 -~-- •H -· ,oeJ ---·21i.s ----- 56.3 - ·-··21.e 820.1 50.8 
0.8525 17 2io --793 237.6 ---,os~o -- -290.7 ---- ·e5.1 - -67.0 1951.4 65.-3 
o.1e15 11 2i2 261.1 389.3 848.1 312:, --,2re -- --326.1 --- il.3 74.5 2437.8 19.8 
o.9425 1e - 23.s e3:i.a -353.8 114.2 219.o 115.8 31fa -- ·ee:9 ·- -- 88.4 282&.8 94.3 
1.oe15 20 -33:s 1293.5 537.3 - 1181.1 431.8 --,84.e -- 504--:3 -- • 114:s 134.-5 4415.5 108.8 
1.5925 21 --o:o - 8.2 0.0 ·-- 0.0 0.0 ·--·-o:o ·---~ - --- 00 -··o.o 8.2 159.3 
1.7375 22 -·-o:o -- 3.8 0.0 - ---- ----- 0.0 ----·o:o - - ·-o.o o:o- 3.8 173.8 
1.ee25 23 --·o.o ----o.o o.o -- 3.e ......... ___ ..... ----o.o -- ---o.o - - -o.o o.o 3.6 188.3 
2.0275 24 0.0 ◄.7 5.2 12.8 0.0 3.1 0.0 0.0 30.9 202.8 

~ -- -- 50.~ ~J =..Y~-~ ~ 1i29.5 - ··21L1 ~~_ )301> --~ ~,e:i~6 ,ss:-i - 5607.9 

~4L Interval:~-=~ ---=·0:1~ ~~=~-~ --=-- ___ --~--~~~ ... -----

~OC Ben ___ !~L ____ Ebe'!_gf _ r~yl _- o-X 1- ~~i;~:,ej~~B l=g)-j~=g) l=_ 
0.0725 148 o.o-- 0.0 0.0 0.0 0.0 ·o.o ~--0~0 ---- . 

0.0 0.0 0.0 7.3 
0.2175 147 0.0 0.0 - 0.0 

-~~-
0.0 0.0 0.0 -o:o 00 -,fo 0.0 21.8 

0.3825 141 0.0 0.0 0.0 0.0 0.0 0.0 ·- 0.0 0.0 ·o.o 0.0 38~3 
0.5075 149 38.0 258.8 --- "1fi 262.5 75.S 233.9 518.2 110.8 67.7 1638.1 50.8 
0.8525 150 20.1 62.1 --- -eo:e 257.0 87.3 91.4 258.4 ----58:9 44.7 938.9 65"°3 
0.7975 151 20.9 90.4 331.9 723.9 268.8 101.3 273.7 -62J> 59.4 1932.2 79.8 
0.9425 152 20.7 184.2 2i5.0 800.3 218.5 86.3 231.9 sf:9 so.'3 1720.1 94.3 
1.0875 153 

-
45.4 1602.5 --850.3 1423.0 515.1 215.9 575.8 ·rnto 12ti8 5283.8 108.8 
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U.S. EPA DenltrtflcaU~n S~dy_J _---=_-=_ L _______ L _ _____ [ 
Water content data from multilevel TOR probes, Nitrate Cell ______ L 
Gasoline spllla on Oct~~- 16 JControl Cell) and October 17 jNltral! _~~IIL . 

----+-·----- f-- - . -- --• -t---- --

I !
Depth J~'t~oi:i=es 17-0ct-956i1-0c:t-95~().oct:95 - 1-~011-~s ~~Fe~96Joepiii _Lint ~~-:=t ,;:Qct-951 _t7~9PE~ 

--___ _(.._c_m.._) _]iroJ ________ Saturation l~-- --- ~)____ i~). - - .. {~) .. --- -~- --- (cm) - --- %)~ .. {S~~ura~onl 

~------~- - - --•·------- ----

I I 194.~ -___ - 20.3s 45.3f---~4]f =:_ ___ 1~~~ ___ 1_s:~! _1~-i? =- 1.~~ =--1sJ.t:--=~~2_:1~ ___ ---~5.o! 
184.2 44.93 100.00 44.84 44.48 43.45 45.9 1.842 183.7 43.83 98.85 
174.2 - -· --43.7 97.26 43.48 43.39 - - -----44.12 4f14 --1.742 173.7 43]1 - ----99.03 

■-----1--1-64-.~2• - -· 44.17 98.31 43.07 ----4ftfa -- -- 43~81 _____ 41.99 1.642 163.7 42.87 - - • -96.68 
154.2 --43.65 97.15 43.6 43.78 --- 43.69 -- - 46.06 1.542 153.7 43."75 --- 98.67 

---4--1-44-.2-l-· - -- 43.39 96.57 42.97 42.94 - ---- 431)9 ---- - 44.42 1.442 143.7 4,(34 ---100.00 
134.2 --- --- ◄1.56 92.50 42.61 43:1 - 4328 ----· 4i74 1.342 133.7 41.32 -· --93.19 

-------1-2a1-.2- •• 22.94 51.06 37.62 ---ae.a1 • -7i.« --- --- 42.53 1.242 123.7 32:e1 ----74.13 
114.2 --··. 17.15 38.17 2,~- 25.02 -- - -37~75 -----40.71 1.142 1·13.7 ·----w:ga --40.55 

N 
~ 

•---➔--1-04-_-2' - --1s:91 35.41 20.01 29.32 ---· -- 3Ef.°92 - ---- 40.33 1.042 -103_7 ___ 1s.22 --43-.3-5 
94.2 -- --· 16.2 36.06 19.72 --2{79 -35:59 --· -40.31 0.942 93.7--20:39 - - -45.99 

----.---84-.2- •• -·17.32 38.55 11"]5 ___ 19.3 - • - 36]1 - - - --39.87 0.842 83.7 ___ 20:41 -46.17 
74.2 17.5 38.95 16.9 18~65 -------38~1 ---- •• 40.4 0.742 73.7 17:64 ···- -39~78 

_______ 64 ___ 2 ·--:rs.sa 34.56 16.4 1Ef99 -- --30~93 39.46 o.642 63.7 15.39 --34.71 
54.2 --- ---15.88 35.34 13.13 11.95 -- ----1j1l5 • 47.69 0.542 53.7 1i89 -31.33 
44.2 25.25 56.20 21.73-20.93 _____ 19~6 ·- •• 40~95 0.442 43.7 24.56 -·55.39 

----➔---34.2 -- - ·--19.36 43.09 231>4--21.8 -----20JS2 - 42.27 0.342 33.7 20.28 45.74 
24.2 14.37 31.98 15.32 15.47 15.42 38.42 0.242 23.7 13.09 - • -29.52 
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--- . -- --- - --- --· -- ... - -- -

----- -- - -- ~--~-- -- -- - -·- - - --- - - - -- .. 

>----- -- ---- r------ - - ------~ - - - --- ---· -----~--~- . -· - - - -

--·· -- -~- ------ . -- . ··-- ---- - - -- - .. -·--- - --- --

--- ·-·- - - - - -- -- -- - --- --- -- --- - - -
C4U1 

-fS:6ct-95 
------ - -

17-0ct~95 
-- - -- ... ---···---~ 

29-Feb-96 
- --- - ----

20-0ct-95 1-Nov-95 29-Feb-96 Depth {ml [)e~th 17-0ct-95 18-0ct-95 20-0ct-95 1-Nov-95 p~~~{~ -----•· --·· -- - ----- -- ----- -- ---- --- -------- ---- -

(%) --
(%) (%) ~L__ --- - - .. (~~1 - {°~)_ ___ -- (~atu~~~~~) (~)_ ___ ~~1 - {!o_L --~ !~} - - - -- -

- -- -- ----. - - -· -- -· . - -~ ~ . --- -- - . - -------- - -~--~-~-~ ~---- . - ---· ----·-
13.09 15.14 14.27 1.937 195.7 38.24 85.28 15.38 14.48 13.41 13.85 1.957 -- ----- ~ - -~-·-- - - - -------

- 98.17 
-- ----- ----- - ----- --------- e---··-4ii23 - ----- -----

43.72 44.48 43.43 1.837 185.7 44.02 45.97 45.1 45.29 1.857 
---- - ------- -- - - - ------- •• 44.62 - 99.51 

------- ---- ··- ~- -- ··--43.57 ---· --· - ··- ------
44.06 44.06 44.68 1.737 175.7 44.35 44.5 46.88 1.757 

------- --· -- ~-· - -· --~~-- ----- -- - -- - -------
44.1 44.43 44.8 44.67 1.637 165.7 44.37 98.95 44.13 44.44 44.79 48.12 1.657 

-·-1~37 • -- . ----- - ---- 43.55 --~----~-- ------ --------- - - - --- -~ ----
43.63 42.91 44.37 44.2 155.7 97.12 36.3 40.65 42.25 46.39 1.557 

-------· - -·•----•· - --~ ------ ------- --
43.46 43.47 43.73 44.91 1.437 145.7 44.84 100.00 25.99 37.95 39.97 45 1.457 

-43:89 
---- --- -- ------- -- - ---------

- 95.38 
--------- -- 40J1 ----- --- -----·----

43.93 44.27 44.4 1.337 135.7 42.77 20.36 35.16 46.84 1.357 
- 41,42r --- -- -------- --- ., - . ------ -------- ----------

41.9 42.12 43.65 1.237 125.7 33.27 74.20 24.4 31.85 39.9 47.06 1.257 
--32:s-f 1:137 

-- --- -~-- - ---26.38 ---·- - ---1.157 36.61 41.68 42.8 115.7 27.37 61.04 30.59 40.34 45.57 

~ 
\A 

----------- -- - -- --- - ~--- ----- -- ----23.74 --·-····---- -·--

22 32.68 39.09 40.3 1.037 105.7 19.01 42.40 29.97 37.28 43.71 1.057 
- 95.i ------·- - 44.54 

----~-- --- - 22.68 36.55 
--- - ---- - - --

22.32 28.04 37.78 43.52 0.937 19.97 21.47 41.44 0.957 
---- - - - - - e------41.17 . ~--------

36.53 
------ --- - --------

21.64 23.61 39.1 42.76 0.837 85.7 18.46 18.71 21.77 40.97 0.857 ------- --~ ~ ·---- ---~----~- - ------- ---
19.17 20.6 39.46 40.95 0.737 75.7 17.32 38.63 20.24 19.29 37.36 33.65 0.757 --- . --·- -·· - - -15.79 0.657 16.62 17.65 35.69 40.49 0.637 65.7 14.34 31.98 16.32 29.47 28.19 

~12:86 -----12.38 -- ~---
12.87 15.48 42.87 0.537 55.7 12.95 28.88 11.88 11.64 28.82 0.557 

------- --- ---
19.7 19.05 17.73 38.47 0.437 45.7 24.51 54.66 18.49 18.12 17.61 28.88 0.457 

--2c44· -----•---·-· 

17.11 
------ -----

20.3 20.44 41.21 0.337 35.7 38.16 21.62 20.64 19.95 25.71 0.357 
------ --- - -·- --·- --

15.14 14.48 14.27 38.24 0.237 25.7 15.38 34.30 14.48 13.41 13.85 20.36 0.257 
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U.S. EPA Denltriflcatlon Study I 
I 

Dissolved Oxygen Data I 
Control Cell Injection and Extraction Concentrations 
24 hour mean Injection concentrations 

I 
I 

I I 
I I I I 

Date .Date 1Elapsed Influent 
! 1 Pumping Time I Concentration 

1{days) 
1>May-96: 352001 
16-May-96 35201 
17-May-96 35202 
19-May-96 35204 
21-May-96 35206 
22-May-96 35207 
24-May-96 35209 
2>May-96 35210 
28-May-96I 35213 
29-May-96I 35214 
29-May-96I 35214 
30-May-96; 35215 

2-Jun-96 352181 
3-Jun-96I 35219! 
4-Jun-96I 352201 
>Jun-96! 35221 ! 

7-Jun-96; 35223; 
8-Jun-96i 35224; 

11-Jun-96: 35227, 
12-Jun-ss· 35228· 
14-Jun-96: 35230! 
15-Jun-96I 35231 
17-Jun-96 35233/ 
19-Jun-96 35235 
22-Jun-96 35238 
24-Jun-96 35240 
2>Jun-96 35241, 
26-Jun-96I 352421 
28-Jun-96 1 35244 
29-Jun-96 35245 

1-Juf-96 35247 
2-Jul-96 35248 
5-Jul-96 35251 
8-Jul-96 35254 
9-Jul-96 35255 

12-Jul-96 35258 
14-Jul-96 35260 
16-Jul-96 35262 
18-Jul-961 35264! 
22-Jul-96 35268 
23-Jul-96 352691 
24-Jul-96 35270 
29-Jul-96 35275 
31-Jul-96 as2n 
1-Aug-96 35278 
4-Aug-96 352811 
5-Aua-96 35282 

1 
2 
3 
5 
7 
8 

10 
11 
14 
15 
15 
161 
19 
20 
21 
22 
241 
25: 
281 
29! 
31 1

, 

32 
34 
36 
39 
41 
42 
431 
45 
46 
48 
49 
52 
55 
56 
59 
611 
63 
65 
69 
70 
71 
76 
78 
79 
82 
83 

,(mg/L) 
8.6 
6.7 
8.3 
7.7 
6.2 
0.5 
0.2 

2.14 
1.69 
2.8 
4.3 
4.8! 

3.961 
1.721 

3.31 
2.1: 
2.3, 
1.9! 
1.1, 
3.1 
2.41 
2.31 
2.81 

3.151 
0.85 

0.81 
0.2 
1.6 
1.9 
2.2 
1.6 

1.65 
3 

1.6 
1.5 
3.9 

2 
2.151 

1.3 
2.5 
1.5 
3.1 
3.4 
3.1 

3 
2.85 

3.1 
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I 
I 

i 
I 
I 

I 
I 

I Effluent 
'Concentration 
'(mg/L) 

0.17 

0.38 

0.33 

1.08 

0.3 

0.17 



U.S. EPA DenltrfflcatJon Study I 

Dissolved Oxygen Data 
Control Cell Injection and Extraction Concentrations 
24 hour mean concentrations 

i ! 
10-Aug-961 352871 88 
14-Aug-96i 35291 92 
16-Aug-96I 35293 94 
19-Aug-96 35296 97 
21-Aug-96 35298 99 
22-Aug-96 35299 100 
26-Aua-96 35303 1041 
30-Aug-96! 35307; 108 
2-Sep-96; 353101 1111 
4-Sep-96 353121 113 --
9-Sep-96 35317! 11a: 

11-Sep-96, 353191 120 
13-Sep-96I 353211 122 
16-Sep-961 353241 125 
18-Sep-96 35326 127 
20-Sep-96 35328 1291 
23-Sep-96I 353311 132 
25-Sep-96I 353331 1341 
27-Sep-961 35335i 136i 
30-Sep-96i 35338! 139 

2-Oct-96\ 353401, 141 
4-Oct-96I 35342 1431 
7-0ct-96I 353451 1461 
9-Oct-96 35347 148 

11-Oct-96I 353491 1501 
13-Oct-96I 35351 ! 1521 
16-Oct-96I 35354: 1551 
18-Oct-961 353561 157! 
23-Oct-96: 35361; 1621 
25-Oct-96· 35363: 164i 
28-Oct-96. 35366! 167 
28-Oct-96i 35366 167 
1-Nov-96 353701 171 
4-Nov-96 35373 1741 
2-May-97 35553i 175 
9-May-97 35559 182 
9-May-97 35559 182 

14-May-97 35564 187 
21-May-97 35571 194 
26-May-97 35576 199 

mean through November 4: 
s.d. 

mean May 9 through May 26: 
s.d. 

I 
3.4 
1.9 
2.3 
1.3 
0.4 
1.1 
2.1 I 

1.2! 
2.2 
2.8: 
1.4i 
2.2 
3.2 
1.5 

1.45 
1.1, 
1.51 

1.081 
1.06j 
0.51 

1.74\ 
1.7 
1.41 
1.5 
0.41 

2.051 
2.151 

2.11 
2.11 

31 
1.1 i 

0.15 
0.21 
0.13 

2.37 
5.4 
5.4 
5.6 
3.9 

2.30 
1.89 

4.53 
1.39 
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0.14 

0.08 

0.13 

0.21 

0.08 

0.14 

0.34 

0.06 
0.05 

0.05 
0.01 

0.27 
0.26 



U.S. EPA • Denltriflcatlon Study -- .
t--~-- -·---~- -- . - ------~- ---- -·-- • 

Vattlcal Profile ~J ~l.!~ ,... ... I ------- -- ---~- - . - ------- ~ ·-----~ ------. - - --
Control CeU __ - -- ----- - - - -- - - --- ----- ----- -- --
Aromatic hydrocarbon detection llmlta gtnn In text ==~---~ ------- - ----- -- - -- -· ------- ~-~~--- - - - - -

- - ------- ---~----- - ---- --- --- ••------~ ---- - - ----
~------- ------- -- """ -- . -- ------- ---~-. - - - . - . 

----
date ---- - -··-·-. samDle location ~~ ~- ~~- !~jl-~~ene p.m-~~ ~~~-- 1!tS:T~B _1~i~TM[ ~-3-~_[ !1~ 

total _____ 

--- --- - ~ ~--- l~L-- ~) (~) ___ l~.L. l~ . <!!!~L --~- ~_gll.J_ l~--
LOCATION: PZ3A 

22-Nov.95 E-1 PZ3A-2 60 31.ttM - 56.238 7.117 -- 1s:12s --,~fo3 --- -0:109 --- 2.403 - 0.623 1.010 123:031 
22-Nov-95 E-2 PZ3A-3 90 29.◄&i ~81◄ --T,fas 15.104 -6.i97 --0.609 2.033 0.542 ·-«i°745 112.745 
22-Nov-95 E-3 PZ3A-4 120 18.432 41.760 5343 -,2.294 5.219 0.454 ••• 1.570 0.417 ·o.sa1 -86.Sn 
22-Nov-95 E-4 PZ3A-5 150 17.638 ---.0.221 ---5.471 11.757 -----..:001 0.427 ---fife 0.393 • o.Mi - 82.857 
22-Nov-95 E-5 PZ3A-6 180 0:003 0.058 o.o;s 0.043 r---0.015 --·-owo - --0.000 - 0.000 ··- 0000 -~ 

22-Nov-95 E-6 PZ3A-7 210 0.000 0.018 ·,;:ooo --- 0.000 0.000 0.000 -0:000 0.000 -0.000 ~~018 
22-Nov-85 E-7 PZ3A-8 240 0.032 0.038 --- -cfooa ---0.026 0.000 - 0.000 0.000 0.000 0.000 -- -C>.103 

22-Nov.95 E-8 PZ3A·9 270 0.000 ~ - 0.011 -~-~0.027 -~ --- _Q~(!)Q 0.000 0.000 - -~~ -~- 0.069 

---- -- --- - ---~~-~ >--- - - -·-- ----~--
----- -·---- ----- ---- -~ ------- ---- ---- ----- --- -- --- - ---··--

LOCATION: PZ38 
22-Nov-95 E-9 PZ3B-2 60 27.726 -61.874 --·10~22 --22.884 0----9.356 ---1.iis -◄-82-5 ~206 1.611 -141.519 
22-Nov-95 E-10 PZ38-3 80 0.188 0.266 0.065 - - 0.140 0.053 0.000 0.000 0.000 -- 0~000 ----0.711 

22-Nov-95 E-11 PZ38-4 120 0.347 0.302 o:os. - ----·0.128 0.047 0.000 0.000 0.000 -·-- o:ooo - -~0.878 
22-Nov-95 E-12 PZ3B-5 150 0.838 0.419 0.144 - ,,-_302 0.108 0.000 0.000 0.000 --0:000 -----r-608 

N 
~ 

22-Nov-85 E-13 PZ3B-6 180 0.006 -- 0.018 ,_ 0.000 - -··0.019 - 0.000 0.000 0.000 0.000 -0-:000 - 0.043 
22-Nov-95 E-14 PZ38-7 210 NS 

NS ___ 
NS NS---·- .NS NS NS NS NS -- --- 0.000 

22-Nov-85 E-15 PZ38-8 240 0.004 0.029 0.012 0.037 0.014 0~000 0.000 0.000 - 0~000 -- 0.096 
-

22-Nov-85 E-16 PZ38-9 270 0.008 o.~ ----- 0.018 - . QJ~! 0.021 0.000 0.000 0.000 _ 0:000 =- _0.181 -----~-- -·-

-· ----- --------- ---- ·- ----------~ 
--------- - - . -- ·- ----~--------- -- -- ---------

LOCATION: PZ3C 
22-Nov-95 E-17 PZ3C-2 60 41.974 ~--eii3 ---·-6.996 -~ 

16.-152 --6.739 0.737 2.398 0.242 
------

0.900 ---129.131 
22-Nov-85 E-18 PZ3C-3 80 3.087 8.841 -----i394 --

3.075 1.264 0.153 0.428 0.119 fri2 - 18.474 
22-Nov-95 E-18 PZ3C--4 120 0.091 0.228 0.141 

- - --
0.318 0.115 0.047 0.100 0.021 0.000 - •• 1.060 

22-Nov-85 E-20 PZ3C-5 150 0.000 0.030 0.012 0.034 0.012 0.000 0.000 0.000 0.000 ---0.088 
22-Nov.85 E-21 PZ3C-8 180 0.037 0.024 0.000 =-0.000 0.000 0.000 0.000 0.000 0.000 --0.062 
22-Nov-85 E-22 PZ3C-7 210 0.000 0.020 0.000 0.029 0.000 0.000 0.000 0.000 0.000 0.049 
22-Nov-95 E-23 PZ3C-8 240 0.085 0.079 0.110 0.312 0.108 0.148 0.382 0.09◄ 0.004 -- 1.322 
22-Nov.95 E-24 PZ3C-8 270 0.006 1,024 o)~- 1.831 0.726 0.187 ~-- 0.464 0.125 - _(!@. ~:- 5.198 

--- -------- ...._._ __________ ·----·-· -·-· ----
--·-•- -------- ---·- -·--- -•-·- . - ---~-

LOCATION: PZ3D 
26-Nov-95 E-25 PZ30-2 60 32.856 51.326 ~--6~-448 14.939 6.374 0.724 ----3.006 0.617 i066 - -,-,1.358 
28-Nov-95 E-26 PZ30-3 80 858.751 702.913 560.398 ---207.048 185.682 313.145 :_ 48.878 189.721 ..-s,Xo3 -3215.919 
26-Nov-95 E•27 PZ30-4 120 98.697 134.436 31.714 ---1e~35 30.730 33.203 28.524 6.858 • -7.060 -390.358 
28-Nov-95 E-28 PZ30-5 150 10.139 - 33.862 --5:S54 - -12.165 4.831 0.866 1.986 0.508 ·0~121 ~°70.539 
28-Nov-95 E-29 PZ30-6 180 0.000 -- 0.014 0.000 

- . 
0.000 0.000 

-
0.000 0.000 0.000 ·-0:000 0.014 

26-Nov-95 E-30 PZ30-7 210 o.ooi 0.038 0.008 
----

0.028 0.000 0.000 0.000 0.000 0.000 - 0.083 
26-Nov-95 E-31 PZ30-8 240 0.005 -000 - 0.018 -----0.047 0.016 0.000 0.007 0.000 0~000 - - 0.130 -- 26-Nov-95 E-32 PZ30-9 270 0.291 • ··: ~.922 ____ _Q~ - -~0.65~ __ 0.226 --~DI!! ___ _Q.180 0.045 .. _0.034 

----im 
----
~---- -------~- ---- ------- - - - - -- - - -- - - - -- --~~-- -·- .. ------- - - -- ---· ~-·- --- -~--~--

i 
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~~~~n:-=~J ....... -1 ----L_ -
~~~Celt j _ 
Aromatic hydrocarbon dltKtJon llmlta given In text _ _ _ 

LOCATION: PZ3E 
•• 26-Nc,v.95 E-33 PZ3E-2 60~ -·-6f4B2 81.795 20.239 - 40.462 15.527 - -14:sa1 12.779 - .iD-45 3A75 -255311 
------ 26-Nov-85 E-34 PZ3E•3 80 ·1e:sa7 105~349 -- -32.854 55_;35 -21.866 -i:344 20.&n •◄.-705 ----5.133 - 3Ji750 

26-Nov-95 E-35 PZ3E_.. 120 34.9S1 49.873 6.602 14.170. 5.939 0.655 :i.118 0.545 - 1.142 115.994 
20-Ncw-95 E-38 PZ3E-5 150 105.876 -- 122~842 -- 45.517 69.783 28.378 31.193 26.945 6.502 6.534 443.670 
26-Nov-95 E-37 PZ3E-6 180 0.039 - 0.246 0.540 1.246 0.434 0.080 0.260 0.067 0.037 2.858 

-. 26-Nov-es E-38 PZ3E-1 210 • 0.001 ·- ·-o...-o.ie ---oJ:113 ----0.036 --- -o:o,s-0.000 - • -,fooo - -- 0.000 0.000 -cf.tte 
26-Nov-85 f-38 PZ3E.a 240 0.005 0.047 0.018 0.049 - 0.020 0.016 0.000 0.000 0.000 0.156 
2&-Nov-es e ... o PZ3E-9 210 o.008 -0.002 --- --- 0.031 --,ioao 0.031 o.o3o 1:i:010 --- -- o.01e o.ooe o.34o 

~ 

Page 2 of 2 



N 
00 
0 

US EPADENITRIFICATION STUDY 
CONTROL CELL I I I 
~PORTSATLEVEL-2(1D~~~™L -•- ---
~t~tnmall. 

LOCATION PZ3A-2 
~pound I !Sample ID: 1e-1 lg_~r. -1e:i0L - -~-1~~22c_--~i~:_2_5'C ]~:~ --~~J~-::3!5 - - - t~~~~-- _JE-:.11-;re-01--=-~1~-~?Q___~_j~503_ - ~ 
____Date; 22-Nov-95 2~-~ !!~-~ ~~ --~~-~ ___ 12-Jun-96J_1!-~~-~L ~J~I:~ 9-J~-96 _J3-Jul~~J- ~1.19_·~1 21-A~-96 

Benzene 31.104 - 27.639 -- ---9.022 ---2.011 -10.642 -----o.ia, --T,-Js - -o.◄2e --0~1e1--Toa2 - 0.656 --cf«e 
roiuitne 56.238 ---s2)43 ·-2s.942 - ---11.611 -·-22:eo2 -- -a:,oa-,0.164 2.182 1.618 11.086 - --.,_906 --e~os 
elh~ 1.111 _ - --6.901 - -- -◄~246 ---2305 -~ 1s~ - - --fl•~ --2509 :--- 0~944 2.041 3.039 - -·Hee -----2.385 
p'-~~ 16.725 1-4.~~ ____ 9:-14~ ___ M~! --~~~ 3.26 6.463 2.251 u03 e.~ ___ ~1.~!t ~4 
~?CYIIM 7.103 6.28~ -·- _!_~~ 2.002 1.9~-- _1.27~ ~~~~ ___ 0.~9 --1.:_9~?_~~ -- .-1:~2 2.0311 
p,5- -· 0.709 0.583 _ 0.426 0.319 0.078 0.239 0.490 _ 0.209 0.355 0.423 0.354 0.3721 
~~- •• •• 2.403 2:~ 1.373 0.955 0.264 0.699 1.390 0.655 1.032 1.191 1.020 1.1021 
1,2 3- 0.623 0.553 0.370 0.249 0.080 0.18 0.360 0.1◄5 0.268 0.352 0.298 0.302 

• •• 1.010 ·o.84s --o.◄58 o.2s3 0.055 0.163 o.388 0.146 0.213 o.301 o.301 o.30s 
TOTAL BTEXTMB 123.032 112.523 -- 54.684 25.744 42. 171 - 14.956 25.956 -8.410 19.012 27.041 20.345 18.792 

IOluotvecl OJcVDen - - o.56 2.2 1.8 1.3 o.58 u9 0.14 o.83 1.2 1.06 
"Total Iron - - 0.07 -·- •-0--:-01 
~utfate -~ - _ ::_-~_----- ----- 13.8 _ ____ :_-~. 3.22 _ -- ----~: 

LOCATION PZ3&-2 
-------• ----+--- -t------+----t-----+------+----+-----+---~1 

Compound SamplelD: ,E-9 ,E-91 . --~-20~--~223 -~ ,E-292 -~~_::-~--=--r==~- 1 E-◄12 1
_ _ __ 

1
-

1
_ 

Dale; 22-Nov-95 25-~-~l~---~30-May• 12.Jun-96!4-Jun-96 ___ 9-Jul.96 -- • • -- ug ug 
E~O ·11:-473 IE-506 --
23-JUl-96I 6-Aug-96j 21-Aug-~ 

~ 27.726 26.~ ~--6.504 3.267 --1.194 ~~:--- 0.753, -- -- _ 
Toluene 81.874 52425 20.487 12.488 8.072 27.024 11.2881 - -- - - -

1.7881 1.231 0.579 
14.895 11.655 7.059 

E 10.322 e.&13 --·-◄.-101 2.185 1.421 5.280 4.125 4.n9 ◄.347 3,892 
P.1..'!'-xvlene 22.884 14 ~)~ =-~- JJ.088 _ ___!_~ ____ 3.518 11.76~ =--~ 9.481 1 

- - -10.n51 10.01 9.142 
o-wlena 9.356 6 076 3.567 1.989 1.415 4.904 3.806 4.3461 3.981 3.337 
1,3,5- 1.715 0 55Q.. -:-=·o.56◄ 0.316 0.23 0.550 - 0.503 -0.577 0.588 0.578 
L.M:.: u2s 1 a2~ _ _ ~ o.951 o.ee1 1.694 1.656 1.821 1.873 1.935 
.1!.~ •• 1.206 0 ~ -··. 0.4~ _ 0.249 0.173 0.462 0.437 0.519 0.542 0.543 

1.611 0 695 0.504 0.262 0.172 0.710 0.542 0.548 0.595 0.589 
TOTAL BTEXTMB 141.519 110 033 46.936 26.556 18.856 55.076 32.589 39.844 34.822 27.654 
Dissolved Oxvaen 0.◄5 1.9 0.94 0.54 0.95 1.◄2 0.49 0.9 
------ ---- -~----·· ..,_____ I 
LOCATION PZ3C--2 • 
comoaund Sanmle ID: E-17 E-100 --- E-204 --· E-225 E-294 E-339 -- E-413 E-◄◄3 E-476 E-509 

Date: 22-Nov-95 2S-Apr-96 21-May-96 30-May-96 12.Jun-96 24-Jun-96 9-Jul-96 23-Jul-96 6-Aug-96 21-Aug-96 

Benzene 41.974 29 489..,_ ___ 1.014 0.◄85 0.217 0.435 0.441 0.358 0.178 0.182 
----- .. -----+----t- I 

Toluene 52.893 58 925 5.503 2.492 1.249 3.136 2.243 ◄.706 1.978 0.752 r~ 6.see 1 r~~ -· - ,n, o.937 __ =-=-~fs1◄ :__ __ o.845 0.161 1.◄16 o.1ee o.~1 
12t-~ 18.152 18 873 3.947 2.222 1.255 2.879 _ 2.546 3.435 1.858 1.2~ 
~- 6.739 7.15~ __ 1.38◄ 0.8~~ .. ---- ~~4~ ___ j~S _______ 0.923 1.388 0.7~ _ -----· ~-~ 
1.35-tri 0.737 ~.83 0.367 2.076 0.159 0.34◄ 0.324 0.256 0.149 0.146 
1,2,4- •• 2.398 2.198 - 0.979 0.624 0.425 0.888 - 0.928 0.663 0.37◄ 0.339 
1,2,3- 0.2◄2 o.589 - o.259 0.154 -----0.,02 0.218 - •• 0.216 0.18a 0.102 o:i 

1EE= -~- _ _! ... ~ ~;~~~ ~~~1:ar=~_;,~.:-~ ::~: Jl~~- ~tut---~--·~J{~; -~Jii ... :a~-}m 
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t-.) 
00 -

US EPA DEHITRIFltATION STU 
CONTROL CELL 

IALLPORTSATLEVEL-2(IOC~ --i ---- ___ ._ __ _. 

All concenlratklns In mall 

LOCATION PZ3A-2 
ICompound I IE-542 ,E-577 ---- _ E-644 __ -!:fl,~-- ~:~L- _l ___ -

4-Seo-96 25-~96 18-0ct-96 _ 4-Nov-96 4-Dec-96 _ 

.Benzene o.1ea 0.118 0~158~- -ojjgs ---o.3e1 
IToluene 1. 794 __ _ 1.499 ~ 1.152 ____ 0.497 - 2.3491 __ 
E .. 0.563 0.578 0.603 0.378 0.977 
Bm-xvlene 1 ~~~ .___ 1.442 1.404 -~~-886 ~63 - -- -
~xvlena 0.508 0.566 0.537 0.33 0.835 
1,3,5- •• o.~05~--~p2e o.1oa 0.101- 0.196 
1,2,4- 0.285 0.335 0.314 0.298 0.578 
1,2,3-lrlmelhylbenz 0.073 0.09 0.082 0.067 0.133 

0.084 0.068 0.079 0.175 0.198 
TOTAL BTEXTMB 4,814 4.882 4.437 2.833 7.828 
Dlaolved Oxvaen o.721 o.991 I 0.891 1.18 
Total Iron 

~=r==· ~ -------
I I E-847 IE-704 ~J---~-==---'IION PZ311-2 : :Et::e. - - 18-0ct-.. 4-

.Benzene 0.355 0.251 0.144 0.0821 
IToluene 2.902 1.959 1.085 0.309 ' 
IE .. •• 1.433 1.123 0.612 0.308 
ID,m-XVlllnlt 3.285 2.68 1.430 0.7531 I 
~xvtene 1.248 0.978 0.52D 0.2521 I 
1 3,= • -· •• 0.238 -0.239 0.134 0.122 
1.2.4-lrimethvtbenZ 0,715 0.724 0.403 0.343 
1,2,3-trimethylbenzene ! ! 0.194 0.192 0.102 0.073 

0.185 0.128 0.124 0.065 
TOTAL BTEXTMB 10.555 8.274 4.554 2.307 
DIIIOMICI Oxvaen 0.681 0.621 I o.721 o.94 

LOCATION PZ3C-2 

--·--•----·-·-t----1 

-~-•--- -----• 
. - ----•-----~----• 

-· ·•-· - -----4-------i----l 

------• ----- ---•--~-+-----

-----•----

---
- -~•--· 

- -- - -~-- ----,----------1 

- . - --+------+-----+------

-----➔· 

- -----+-----------~----41 

- •--- ---➔ 

~---- -- -~-• 
- - --- .... ------+------t-----11 

ICornpo&nl I IE-548 ,E-583 ~ IE-650 ,E-706 ~ ,i.&ij,-98 25-Sep-96 __ ~6-0c:t-96 4-Nov~ I -~--=J -~ ~ ~ ~ =J~ - I I I 

~ ~:.E ~::E rn1-_~1~~--- _ --~ r:_ 1::=--~=--=-:+-1 =--~=--~:---t:l=--~=--~=--1:1 
IP.m-lallene 2.523 3.316 1.862 1.472 
~,n, ana 0.921 1.219 0.868 o.517 -
1 3. .._ benzene 0.239 0.307 ,_ 0.205 0.203 
!t,2. .. 0.706 0.908 0.589 0.561 --- -- -- ___ ,_ ------1----~----l-------4 

1,2, -- 0.183 0.235 0.146 0.122 
,,__,~ .... _.___ 0.148 0.123 0.199 0.119 
TOTAL BTEXTMB 7.821 ___ • 10.525 _ -g:883 --4.blJBr- ··-
Olslolved OKVIMn 0.61 0.79 0.61 0.69 
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I-.) 
00 
t.J 

us-E-PA DENfTRIFICATION STUDY 
CONTROL CEiC' I I 

=~~IO::-c=M~I DEPTH==L- ) __ j=---=-=- =l-__ 

- • -~ ~T~ - • - ---t -- • 

---•- . -·---- -•--·----+----

LOCATION PZ3D·2 
'Compound I ISampelD: IE-25 ~1e?@f""~E-205 _· !E-227_ - i---· -- -·-1e=29i--1e-:341-r=-----re~14_ -- -fE--«6--1e-09 __ -7u,2 
1--------- ---Date: 22-Nov-9~0~~-1!~-96 3~y~~ - . -- - ... __ _1_2-~~n~~I-14-Jun-~~--~~ul-~ ~Jul-~l 6-Aug-~l-±!~_u9-96 

' Benzene - . -- ----t--7----+--=-=-----!--Toiiiene'" ____ 1 
32.lll>tit-- 29.911 ______ 1.215 20.964 

-·- . ---- o.,m 0.231 -f- ---~--3!~ .=-.-~!°~? -~:=<! ~~ :=.- ~-_oJ~e 
- ·--

E~-- - • -- ---t --t----!--...!! 
p,m-,cylene -- --

51.326 48.785 4.305 40.116 -~ -,.4-18 1.683 
6.448 6.061 1.275 ··s.210 

----·-•----
-- 0.314 - - 0.576 

14.839 13.016 --2)12 17.367 - ---0.749 - 1.532 

1 .436 1 .503 0.900 0.23 
0.454 - 0.672 - 0.531 0.204 
1.261 • 1.741 1.259 0.487 

O-XYlene -- • - --- t·----1r----l 
~ -

6.374 5.522 0.971 --6~833 0.288 0.554 0.458 0.701 0.480 0.171 
0.724 0.532 0.236 1.565 - 0.078 0.157 0.189 0.141 • 0.094 0.064 

112,4-•~-- -~ -;;,.-
1,2,3 ~~ - -~ n 

~--~-

3.006 1.898 0.605 - • 4169 0.202 0.462 
0.617 0.476 -0.171 i03S --0.052 0.111 
1.068 0.789 0.147 - - • 0.872 ---~ 

0.000 0.110 

• 0.107 
-:::-::-::1----:--=-=1--0.034 

0.12 
TOTAL BTEXlMB 117.356 --... - - 4.812 5.253 3.708 1.483 :>.J96 

OluolvedOXWllfl l----4------i--------+----t-

106.89 ~f637:1 . 10,.3l ----t----- 3.2,ru 
0.33 3.3 2.80 1.99 

-L--=·:: -~-=i -----1-----l-
-4---------+-----4- -- _3.0 ---1.75 -- 0.65 ~-0.57 

LOCATION PZ3E-2 

Benzene 
Toluene 
E--

~ 
~ 
1~ 
1,2 

.TOTAL BTEXTMB 
DillolvedOXYDln 
Total Iron 
s._ 

ID: E•33 E.:f1I ,E-~ ~ ,E-228- --- E-263 -- E-298 E-343-- E-386 E~15 !E-449 r-:.ijf- E-515 
22-Nov-95 2 -96 21 ~~ -~~y:96 4.Ju0:96 12.Jun-96 24.Jun-96 - -3::iui=9ii =e=:rui=~ -2iJu1:ee _ 6-A -96 21-A -96 

,=i:.==...:.=.----·._;,1.:...74~-- -18 _ 7 . _16 _ --~ 28 41 2Q _ 58 ------ __?Q 84 99 

63.482 
81.795 
20.239 
40.482 
15.527 
14.567 
12.n9 
3.045 
3.475 

255.371 

36.932 1.5461 
- --0~7461 0.4851 0.2281 2.026 

84.831 ~::~l : 4~909, 4.3011 2.6361 6.814 
13.162 - 2.132 0.891 0.788 4.024 

1 
- __ -

1 
- -=- 0.160 0.413 0.400 broken I 0.222 

··I I - -- I - -· .I 0.803,- 1.580 ___ !_2_2_? 0.892 

··- . 0.338 0.716 2.110 0.774 
29.178 5.477 4.9711 2.041 1.7381 8.5'5 
11.402 2.021 --1.91 0.8361 0.6941 2.975 
3.242 ~0.513 • 0.1&2 - 0.194I 0.2131 1.194 
8.981 1.423 - - ----i255 0.55 0.613 3.187 
2.174 0.383 • --0.964 0.145 0.172 0.785 
2.261 0.408 

- ···-- --
0.517 0.1571 0.1631 0.782 

---+----+------11----0_.8_31-4-__ 1.9_59 4.664-· 1.912 
-- 0.299 0.736 ·---,_970 ---- --ow. 

0.097 0.230 0.265 0.189_ 
---------~----0-.3-2-,1----0-.6-3-1 --- 0.657 0.529_ 

-··· I ----- 0.031 0.151 0.208 0.153 
- --- - --- 0.058 0.000 0.000 0.103 

172.163 21.6 -~-j~.1761 8.5991 7.2451 32.312 
r.-91 -- -----~ 1.3 1.48 

-+--- -• - ------~ o.~ 
7.32 

2.938 6.416 ---,4.50-1 5.401 
1.68 2.4 0.96 0.37 0.48 --=1-----1~----+--__,o....,_oa-- ·---- ----- o.0s· 

3.23 • 7.65 
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N 
00 w 

US EPA DENITRIFICATION STU 
CONTROL CELL _i=--~,+---+---­
ALL PORTS AT LEVEL -2 (IO Cl 
Allc:oncentrallontlnmcll. 

LOCATION PZ30-2 
~~~=::=::=._-j E~~ E-586 

4-Seo-96 2~96 

Benzene 0.131 0.182 
Toluene -----,.·1-94- - 2235 
=elhyl·c,---,benzene-------+·- .... o.887 1.301 

B~_:_~ -----+-- 0.02 3.075 
o-xvlena 0.802 1.174 
,!& 0.12 0.196 
1,2,4 0.362 0.607 
1,2.= 0.099 0.167 

0.098 0.079 • 
TOTAL BTEXTMB 4.293 9.016 
Oluolved Oxvaen 1 0.55 

LOCATION PZ3E-2 

E-653 E.708 -
- 1~:~ ~£N_ov~96 

0.114 -0.07 
1.305 - 0.-57 
0.802 0'507 

___ J-~ ~~-_--i,es 
0.702 0.428 

=·,,.-1g2 - - 0.102 
0.383 - 0.307 - • • - • 
0.104 0.066 ---~------ ~---- ---
0.109 0.085 
5.501 3.300 • • - ---~- ~-

- _ 0.61 ------- 0.79 . --- ___ -- -- ---- _ 

~~~~====t==t~E-!554~=nE8.·58~9~JE-611 E-656 - E-710 -- E-724 E-735 E-749 E-m E-787 • E-808 
4-5eo-96 25-Sel>-96 --2-0ct:95 16-0ct-96 -◄-Nov-96 4-0ec-96 20-Jan-97 22~~97 26-Ma_y-9712-Jun-97 18-Ju~97 

-------1----4-:~;1:,1~1..::J3f--=:....::...::CL1-"-34 _ 141 -~-155~ __ 174 __ 204,_._. _ - 251 312 3TT _ 394 ·--- 430 

Benzene 0.097 0.091 0.104 
~----

- 0.025 
·----~ ---·0:203 - ·--0.317 0.019 

-------~ ---
0.021 0.122 0.111 0.138 ,. 

Toluene 0.650 0.249 0.354 0.152 
~ 

0.138 1.045 ---,:,79 --- ◄.439 - ·-o'.«>3 --1.i57 ~942 
ElhYlbenzene 0.192 0.258 0.435 0.088 ----0~173 0.53 0.839 - ·2.229 0.016 ---0~693 ~21 
p!m-xvlena 0.468 0.755 - ·-1.101 ~~~~ 0.437 1.211 1.818 -◄.918 - ··0:054 ---1.761 - 3.239 
o-xvlene 0.193 0.267 0.376 0.086 0.144 0.438 • -0.665 --1.832 -----0.02 ----o• 1.227 
~J.5-trt 0.037 0.083 r--- 0.114 -0.025 -----«TT,53 0.096 0.132 -·-o.2s·1 - 0:001 -·-0121 -0.194 
1,2,4-,: 0.089 0.225 0.329 -·,ro10 0.155 0.296 0.401 -0.898 fo2-1 --0~371 0.69 
fa3- 0.028 0.062 0.087 --·-0:019 0.032 0.076 0.101 0.232 --

- 0.009 -0.113 0.168 
0.056 ~ow --0.217 - --0:,2 ~e ----naPhthalene 0.017 0.000 0.121 0.06 0.047 0.128 

TOTAL BTEXTMB 1.n1 1.99 --2.956 --0:fat 1.278 3.874 5.983 15.363 - 0~296 ---5.263 10.047 
Dluolved OJNaen 1 0.74 - ---0~99 ~-~~ :__ 0.45 --o:-ee 0.96 0.59 -----1.-1 ~---

0.09 0.31 
Total Iron -0.05 ---0.36 

_., 
0.6 

Sulfate -·a:.2 -- 2.36 -
2.12 
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US EPA DENITRl~ICATION STUDY -~--+--- ---- -- --~ --·- - - - -- •- --- - . --- - ----- ---

CONTROL CELL ---·-- -• -- ---- - ---- ---~ -- --- -- - - - . - . - . ------ ------ --------
ALL PORTS AT LEVEL .. 1180 CM DEPTH) _____ J_ ______ - ---~ -· . -- -- - . - ---- ------~ --- - - - - -- - - ---~---- - -~---
Aromatic hwlrocarllon detKtion llmlla 11lven In tan 
All~lnmall.. 

·- -- - - -- - - -- --- -- -~ -- --~- --- - --- --- ---------- -

----- - - ---~--- - - ----- ---- - - ~-- - ----- -------- -
LOCATION PZ3A-i-- ----- -~ -- - ----- --- ------- ~---- - - ---~ ----------- ------- - -

CCJmDound 
- SamDlelD: _ e:s·--- ·e-ee· E-211 E~253-- e:2eo··· E-325- - E-376- E-401 e:.3e E-471- E-504 - E-54T ____ 

Date: 22-NOV:es 25-Apr•!MJ ?~~96 - 4-J~_!l-96 12~n=~ ·2•-=:iu~96 3-Jul-96 9-Jul-96 23-Ju~96 =6-Aug-96 21-Aug-96 .-.::-Sep-96 ------
Benzene---- 0.003 ·--2.46 15.519 -U 039 ---·--a-.--e1 -~i028 3.889 2.835 0.789 1.-411 1.389 0.894 
Toluene - -- --- -,uisa --Riio1 ·30~2:h -- 32.894 ~--33.005 ----56.512 47.921 43.729 40.57 ___ 29.166 ~~ ---,sJ~ 
~--_:~-- 0.015 --2~i4s -ifaj -- 4.108 --4-:0.Cs ----Tiso ~.858 6.649 8.127 7.683 7.826 6.921 
e1m-J1Y1etie 

--- --0.043 --5~93 • 7.899 ·- 8.572 -- 8~529 15.118 14.28 13.925 17.247 -- 16.185 16.6233 14.752 
O-xvll ~ I 

--· 0.015 --r34s 3.374 -3.669 -3]97 --8~562 6.21M 6.183 ijoe 7.113 7.183 6.312 
1,3,5-' 0 0.244 

.. 
0.371 - ··o.336 --0318 0.580 0.549 0.515 0.659 0.584 0.614 0.526 

1.24-
.. 

0 0.752 ·-1:0&1 1.098 1.034 1.803 1.898 un 2.16 1.979 2.109 1.86 
1,2"' 0 0.214 • --0.336 ---0.305 >--

0.289 0.552 0.503 0.484 0.654 0.601 0.628 0.541 
0 0.243 ---- ·o.:in 0.396 0.383 0.820 0.761 0.715 0.918 0.939 0.879 0.892 

TOTAL BTEXTMB 0.134 • 29.442 - --- si9i)2 64.417 59.81 96.345 82.953 76.612 78.73 65.661 56.6703 48.5n 
Diaolvede>xvaen -- __ 1:~~ -- 1.47 0.45 0.87 0.91 1.84 ---~~- 1.4 0.83 
total re 0.22 0.29 
IUlftale 

---- ·--- - -_~_12-:i. 2.73 
-- -~-·- ·--

- - . -- ----- -
LOCATION PZ38-8 

-· - - - - . --

- . SamDlelD: E-13 E-95 -· E-213 
·--

E-282 E-327 E-403 E-441 ·- E-474 E-507 E-546 
t,.) : Date: 22-Nov-95 25-Aof-96 -30-Mai:96 --~ _12.Jun-~ 24-Jun-96 9-Jul-96 23-Jul-96 8-~ 21-Auo-96 4-Sep.96 

Benzene 0.008 • 0.286 BRO~N 
---~~-= 3.827 3.180 

·--
2.919 1.512 

.. 
1.937 1.208 1.924 

Toluene 0.018 0.196 34.941 51.386 27.598 21.686 • --17.139 17.755 16.728 -~--~- -----· e·· - 0 0.312 4.709 7.813 7.321 8.317 8.196 8.132 6.742 
eim-JCVIINie 0.019 0.-494 

-· ----- ----- - 10.039 18.298 15.33 17.417 ·17.630 17.832 15.072 ---- - -- . 
0-Jai I I 0 0.243 4.303 7.008 6.81 7.664 --·rs11 7.108 5.656 

-----• -------- ---
13. - 0 0 0.394 0.645 0.561 0.854 0.638 0.854 0.561 -~- -- --- ---~---
12 .. 

0 0 1.278 2.090 1.978 2.173 --2.178 2.358 1.985 
12 .. - 0 

--
0 

. ·- --
0.357 0.578 0.531 088 0.857 0.678 0.576 

-

0 0 0.463 0.889 0.826 0.911 1.026 1.005 0.951 
TOTAL BTEXTMB 0.043 -~ 

----
80.311 89.885 63.874 80.994 - 56.912 56.728 50.195 

DluolvedOxvaen ~--_:x~ ------
--~! 0.64 0.62 0.5 0.57 0.54 ------ ·-

------ ------- ~-~-- --~- ..,....._...._ ____ 
-·. 

LOCATION PZ3C-8 
SamolelD: E-21 E-104 e~2,s- E-284 E-329 E-405 E-444 e~n E-510 E-549 -·---
Date: 22·Nov-95 25-Apr_.96 ~96 12-Jun-96 24-Jun-96 9-Jul-96 23.Jul-96 8-Aua-96 21-Aug.96 ~96 

--
~-:-392 Benzene 0.037 0.018 8.308 1.282 2.396 1:021 -~io 0.453 0.416 

Toluene 0.024 0.049 ~83 
---~-~ 

35.074 38.980 18.724 21.153 18.526 15.21 9.158 
E 

.. 0.000 
-

0.000 ·--3.854 5.518 8.224 
--

7.801 7.953 7.520 8.908 8.857 
0.000 0.000 -~.176 --- 11.764 17.304 16.129 17.124 16.586 15.656 13.366 p,,n.lMenlt -

0-XYIIM 0.000 0.000 3.461 
,-----

5.083 7.492 7.015 7.049 6.519 5.88 4.998 
1,35-

.... 0.000 0.000 0.318 0.444 0.682 0.592 0.662 0.649 0.68 0.808 - ----•-· 

~ 0.000 0.000 1.026 1.482 2.192 2.037 2.196 2.238 2.372 2.18 
1i2"' 0.000 0.000 __ J!:~ 

----- _---0.41! ___ 0.80_1 0.553 0.664 0.684 0,695 0.632 
!lB~lh.aene 0.000 0.000 0.000 0.547 0.942 

----
-0.837 --0.974 1.025 0.935 0.981 

TOTAL BTEXTMB 0.081 - -- 0.087 --
5s:s1◄ 

...,.. __ ~ ·-- .. -
---82~716 77.685 55.884 58.802 5a227 - 48.787 42.176 

Diuolved C1INnlln 
- ~---~- -- --- 0.94 - --- - --o.si -----0.82 ----~ -----, • - --0.47 ---

0.25 
-
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N 
GO 

"" 

US EPA DENmiiFICATION STUD' 
CONTROL CELL 
ALL PORTS-At LEVEL -1 (180 Cl 
Aromltlc hrdl'OCMNHI detKtlon 
All concentrallona In mall 

~JION PZ3A-8 

Benzene 
Toluene 
Ethylbenm 

IP,rn-xvlene 
~ 
~ 
1,2 ... 
1_,_2,3 

TOTAL BTEXTMB 
DluolvedChvaen 
total,. 
IUfflata 

E-578 
25-Sep.96 

0.175-
18.345 
7.435 

18.087 
8.845 
0.582 
2.101 
0.818 

0.18 
50.178 

E-645 • -- - --• -·- - -• -

1·6-0ct::86 
---- ---- -•---·--i 

_0_164 --- - ----. -- - -- ------
_J~:~9 -·- -- - - --- ·---- ---- -
___ 7_:_~5 ---- --- _ _ . -·-· __ --- _ -- _ _ _ 

I 
I 
I 
I 
I 

--_lll~ --~= -~:-~~= -~-=-=~---- -- - __ t ___ _ 
-- 0.603 --- _ -- -·- _ ----- --- --· _. _ -- _ _ -- -- ----

__ 1:,!!9 --- ---- - . - ----- ----- - - .. - - - ·-- ----

~ ~~:~:-~~~ ···~- -=~~ ~ -- ~- ~ ::= . ~-~~ = :_ __ 
-•--- - -t------~ +----~~f--------.---- ---.. -- --~ 
-• ---··• ·-· -t-------1•--- ---t-------t--- ---•- --

----------+--- -- ---•-~ 

•-==mu:~;;e:a-===t~;==-{- --~,~~-- . ~-~-]--· •----
~§~~c=-=--~~~~-=-=-=E~~1~p_~ij, __ -= ~1~~ -- ---- -- --- --

--t----t- --- ---•-. --- -

0.412 - --- •• -0~271~- --- --·-· 
1:::!! :==-=-=~_i1:-.~~-~ - ~-=·-=--~--=-~--

~;;=;._------J----!;1:~::-~,~7l---J---1H~--- --- -==--~--1- --•-----
~~~~~~~===t=j0~-8~13i==J--- -i>.&73 --- - ----·- - ----
1.2.4-trimethvlbenz 2.3n --~9 • - --- ---- - -+- -

$~ I 0.8801 EoYo._1-·--r--7 I =7----•---
1 ltMrt8 1.014 1.01, 
TOTAL BTEXTMB 48.209 • 35-:-386 Dillolved Oxvaen ·-- ----- .------+ -◄----

1=PZ3C-8 le- I _3=..~:-_r----• ----,-- t---,-

25-Sep-88 ·n6-0ct-96L ___ --I ~--- i----- --+------•----· __ 
--· --~·--t -------

~-•------¼ • ·------ •·-···---

:_._rn-~_ --- --- ,::= -- 1~:~!! --- --t----+-~---
4.89 4.005 O.JCWlene 

= ;:::: --~:::1~·--l· __ --
0.73 0.751 -----•------------·•· 

2.519 2.84 
1,3,5 
1,t,4-· 
_163-' 

TOTAL BTEXTMB 
f>iiioiwicf Oxvaen 

-~~=, __ J-~;[-17J~-~=-T ·•·----- -·-•----
Page2 014 



N 
00 
0\ 

US EPA DENITRIFICATION STUDY 

~,:~LEVEL-1(1IOCMLDEJ..[-- ---~---~- _ 

LOCATION PZ3D-8 
Compound --···- SamDielD: E-2L ·-· ~E-11!_ ___ ~:~!.-. 

--· Date: 22-Nov-95 25-Ap-96 3~~- _. 
I .. t------ ·-------

Benzene ➔-------- 0 0.104 17.84 
1 Toluene -- +----+---~ oF,;i ~ ~ ___ 27.57~ 
Elhylbenzene ~--11-----•. o !) __ _!_532 __ 
p,m-JCYlene -- _ ------ .. _ ___I! __ 0.036 ____ ?J~. ·- _ -· 
~xvllne ➔----- 0 0 3.138 
1.3~ ·o o ~!. ___ _ 
1.2,4-trtmelhytbenz ------~ 0 __ ___! _ --~:~1 
1,2.~ o ___ o ____ o.284_ . 
naphthalene _______ 0 D 0.329[ 

1
TOTALBTEXTMB ---·=-=-= 0.014 -0.1~ -~-- 81.1~ 
Dillofved Oxygen --·- - . --+--- ,- --- -- - _J.,!1! 

--- ----.~-------- --•- -

E-286 fE;33, -·-·-1 - - - )e.:.01~le-=«T-=-re~80 ,E-513 • 1e-s·s2 
12-Jun-96 24:Jun:~r--·- ·-r·e:Ju~~l2~~-8-Aug-96 -2,~Au~96 -.:Se~96 

19.703 33.844 30.531 31.173 28.575 
3o.an ·--54~3n ·->- 48.066 52.2"8 52:313 

• -3:993 --e:nr---- - - s.113 a.e51 e.s16 
•· -i~3ei 1,i:tti ,__ __ - 12.8ee 13.921 .... - -,ins 

3.539 8.040 • 5.627 6.056 5.949 
·o~:i2s • o.559 o.4ai • o.542 ---·o.s25 
-ioifl 1.n2 1.845 use • 1.131 
0.299 ---0.466 0.451 0.531,_ __ 0.529 

• •• ·o.3is 0.186 o.6n o.734 0.19s 
sa:s12 118.759 108.555 113.616 1101'16 
-~~~ 0.69 0.84 -·· 0.97 ·--· _ ~.77 

17.779 •• 15.057 
49.111 46.135 

6.522 5.825 
13.814 12.281 
5.908 5.302 
0.515 0.457 
1.786 1.595 
0.517 0.459 
0.686 0.729 

96:638 -~ 
0.49 • - --- - -------

LOCATIONPZ3E-8 -- - • -------· 

!Compound ff ID: E-37 e:.22 "DiJ:. :~!':~JI ,~-288 .. ,~1f:" E-382 E-409 __ E-450-- e:.e~ 1·E_-519 -ie-=ssc~· 
:=====-=---=.-=_-=_-=_-:_-=._--_:_-=._-=._-_-=._~_.. ~:- 22-Nw-95 25- -tMI .!'! _ 4-J~ 12,JUn-tMI 24-Jun-tMI 3-Jul-tMI 9-Ju~tMI 23-Ju~tMI ~,., '!_l·AUU-9'! _ ~-' ~ 

Elapsed -174 -19 16 21 29 41 50 58 70 84 99 113 - (days) . --· .. - . . . - --- - - .. - . . ···- .. ---- --

.Benzene 0.039 4.889 ~271 ----2.652 • 7.983 4.287 1.164 1.195 0.421 0.496 0.613 ·-· -0.450 
IToluene 0.246 17.674 29.163 ---,-,.898 31.224 --55.515 47.878 45.729 38.985 27.488 • - 16.935 ~- ,1.011 
1E •• 0.54 3.524 3.814 --2~2i2 • -3.804 • - 6.662 8.579 6.656 7 .417 7 .66-5 7.806 --,.211 
1>,rn-,cylene 1.248 1.413 1.es ◄.9~ _- ·- _a.1~~ _ 1 ◄.420 13.12s 13.a5a 15.e1s 16.1_~ __ -_-je_Jot =-15.3~ 
l~xvllne 0.434 3 3.274 2.004 3.525 6.310 8.182 6.235 6.913 7.087 7.138 6.556 

1
1.3.~ •• •• 0.09 0.311 - 0.321 0.284 • 0.319 - --· 0.581 0.533 0.522 0.596 0.597 - - o:eo3 -• 0.532 
1,2.4-trimelhvtt,enzene --- 0.28 1.08 1.028 !>~!4 • 1.0~ -__ : __ 1.855 1.855 1.601 -~ ,__ 1.~ ·: _)j1? -----un 
1,2 "' - 0.087 0.284 0.284 0.232 0.288 0.511 0.493 0.485 0.583 0 591 0.620 0.544 

0.037 0.305 0.358 -- 0.256 • • 0.382 • - • - 0.784 0.744 0.741 0.814 • 0.9-M - -- 0.855 - 0.922 
TOTAL BTIEXTIIB 2.859 38.28 80.893 25.342 - ·56.687 -·-81.105 79.154 n.322 73.343 83.009 -- - 5i294 44.◄ 1◄ 
DiAotved Oxvaen 1.83 • -·-o.i1 -- 1.05 3.2 2.09 1.2 -0~75 • - - ·o:s ---
lotalfe • - 0.06 ·- ·-· -- 0.1 -- 0~05 - --
IUlfale __ ---~-=~,o~ __ ·-- -~- 2.89 ---~---:---===·--_-_-~ - ~I~~-~---
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00 .... 

1
US EPA DENITRIFICATION STUD' 

1 1 1 
______ •. _ 

CONTROL CELL 
All PORTS AT LEVEL -I (1IO CII 

LOCATION PZ30-8 
Com~ IE-587 I IE-854 

__ _ 25-Seo-98 ~-~~r--__ 

Benzene 8.818 5.18 
Toluene 50.148 -2!~~r-
E.. 8.427 7 .671 
~ _ 13.557 16.22~ -- -

-------- -t--- -----t-----
-------➔------- -+ ---------

0-~ 5.833 8,94? -- _ 

!J,! 0.508 0.609f i---1.2,4- •• •• 1.776 2.12 
1.2 3-; • 0.51 0.606 - -
lnuhlhalene 0.707 0.927 - -
TOTAL BTEXTMB 88.084 100.167 ·--~ 

IOinotvedOxvaen 

·--t--- - -------t~--- -· -

-------•----+~--+--- -----t-------t-

,=PZ3E~ 134 ~ ,.:~,~,~v~;~j~~~: ~~ ~~ 
Benzene 
Toluene 
e 
[p,m-JCYlene 
~ 
1,3,"' ~ 
1,2,4-
1,2,3-trimelhylbetizene 
lnuhlhllene 
TOTAL BTEXTMB 
Dlaolved()xvaen 
Iota! fe 
IUlfate 

0.358 
7.187 
8.302 

17.981 
7.358 
0.842 
2.257 
0.857 
0.881 

45.714 

0.301 0.29~ 
----

0.45 0.479 
5.195 4.128 -i:423 8.806 --
7.809 7.552 f11a 7.656 

18.921 18.524 ,-5.687 16.899 -~---· 
8.795 6.443 5.893 8.265 ----
0.814 0.605 0.731 0.886 -· - ---
2.160 2.129 2.315 2.408 
0.825 0.619 0.644 0.682 
0.897 0.982 

------~ -
0.924 0.937 

42.017 39,275 4i185 44.788 ·-
0.85 ___ Q~ --· o.43 0.52 

0.34 ----- ~- ~- -----
2.23 

, -- - -- -
--~-=--=i=. - - , . --- --- -- . 

Page4 of4 

0.218 0.219 0.222 0:218 
3.612 0.858 1.32 2.029 
5,196 6.931 6.705 sjoa 

11.391 15.058 14.857 12.506 
4.469 5.562 S.327 4.379 
0.452 0.53 0.622 0.547 
1.606 1.927 2.249 0.199 
0.452 ~ 0.537 0,825 0.554 
0.898 0.818 0.814 0Ja2 

28.092 32.44 32.841 26.822 
0.56 0.46 0.24 0.4 -

1.3 ---
4.76 - --- ---

- -- ----·---



t-.) 
00 
00 

US EPA DENITRIFICATION STUDY 
CONTROL CELL 
!_~ECTION AND EXTRACTION PORTS! ·- .. 
Aromatic hydrocarbon detKtlon llmlta given in 1!!4 
All GOnc:en1ratlons In mall. 

- - - •------•----- - --------.--------. 

LOCATION: INJECTION PORT 

ICompound_______ I l:f •
0
~·~-l~:~~~i~~l~~!:~~~I~~~~-~1~~~?61-~;~~F-==--=r=~-~-=1~--~~.~ -~--- __ 

Benzene - - ·- r - 0 -0 --- 0.078' 0.0411 ·•-------r~-==r:~~~---r-----

~:~ ---- ---'------~------~-- l~!i ----~--lJ~--------~=t=-±-~~~-~~~ 
IP,m-XVlene -- • -- -- - - ·-··-~o ---0 -----0.083 0.002 • - ---- -- - ---
o-xvlene o -0 ---0.015 -·-·-0:001 

H:r-: -~-~=~.-- ~ i ~E ~~-~.f~;~~~ -----+---- -·-----

.... 0 0 0.027 0 142 
NITRATE ·- 0.05 0.23 -- - --

.NITRITE _ ~- -~-1 0.05 0.05, __ 
TOTAL FE . 0.11 0.16 
SULFATE -- --- -- f- 9.07 2.05 

I I !Note: ~21s~ sam~paect--trom__.__the_end_o~,-the-1n-lak-,--e _.,u-be_wh_ich_was~-su-~Jn contaminated 1nJection we11. I Water not repesenta~ f ~ water I 
1LOCATION: EXTRACTION PORT I --- -r ' +~--

-----1-----+------ +---- ---- -

Benzene 
Toluene 
eur=-
ei_m-xvtene 
~~ 
~-· 
1,2,4-

1~ 
nal)hlhalene 
TOTAL BTEXTMB 
NITRATE 
NITRITE 
TOTAL FE 
SULFATE 

I Samj,i, iD:~ · 1-1 

[Eiam
Date: _ ---· ___ 25-Mar-96 
ElansadTime: 

4.895 
12.674 

4.11 
10.252 
3.537 
1.416 
3.383 
0.874 
0.518 

41.657 

·-----
--------·1 

ow3-2 ~ ·- ow3-1-·-

25-Mar-96 25-Mar-96 3-Aor-96 

0.766 0.879 3.502 
2.708 3.479 11.223 
0.683 1.093 3.631 
1.412 2.317 7.343 
0.549 0.831 2.627 
0.126 0.161 0.992 
0.307 0.386 2.476 
0.088 0.104 0.613 
0.081 0.074 0.631 
6.72 9.324 33.038 

-
·-

Page 1 of 3 

fowl-2 --
~3-~fM'.3:, lpwl:2 IP'Nl:3 lpw3-1 

3-Aor-St? ~-~-; 8-Apr-96 8-Apr-96 8-Apr-96 15-Apr-96 

4.875 8.333 2.82 4.769 8.435 2.944 
11.034 >----19~005 8.62 11.189 19.209 9.164 

1.631 2.645 1.528 1.599 2.796 1.785 -
3.301 5.524 3.129 3.22 5.707 3.851 
1.351 2.242 1.308 1.383 2.326 1.548 
0.167 0.256 0.198 0.182 0.277 0.233 

0.44 0.733 0.512 0.446 0.788 0.615 
0.127 0.201 0.148 0.131 0.217 0.172 
0.197 0.225 0.146 0.163 0.306 0.238 

23~123 39.164 18.409 23.082 40.061 20.55 

--~- - -

_.__ ______ 

--~-----



t,.) 
00 
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US EPA DENITRIFICATION STUDY 

==.:=,;.~ --==--r= ~ 
All GOneentrationa In mg/I. ______ -i---F- __ 
LOCATION: INJECTION PORT 
Com~nd 

Benzene 
Toluene 
~in~nzene=:.:.:;_ ___ _ 
p,m-xylene 
o-xylene 

l
~·~·=ylbenzene =--=~~=~--~J I -------~r ~---1-·---J- --
1:2:~ --- -- .... - - -- ------- -

naphthalene 
- ----------4 ----+- I- ------t-~-- -. .•• 

NITRATE 
l~~:~E ~-~~~-~---- c--J- I- _____ t=_ __ J_ 
SULFATE --- ••• J. ---1----- - ---

--1·· · -----1-------i-

---1------- -+------·----··--•-- -

LOCATION: EXTRACTION PORT 
------if----------- -- -- - -

I 

I 
! 

- --.- ----~ ---•--- ------+-- -----•-- -

-- • -- --------+----1--------t------- ---•--

I 

I 
I 
! 

- • ·--~--J~2 e-11a e-1so E-194--- E-21& __ • __ ~--~1o __ E-=36s·~~--e:398 e◄31 - ~~~~~~~:~ __ 1:-53~ 
15-Apr-96 15-Mav-96 17-May-96 21-May-96 4-Jun.96 1_2-~ufl-~ _14-Jun-~ 3-Jul-96 S.Jul-96 23-Jul-96 ~~:~ ~-1.:~~ 

1 3 7 21 29 41 50 56 70 84 99 
Benzene 4.034 5.882 7.595 10.397 - -,2.962 -- -9.786 -----f2.634 10.883 10.475 --8~125 - - --6.729 -◄.026 

I Toluene ___ -- • 13.062 10.186 13.373 17.055 ·2i4t2_ ~--~ .jf~_ 1 --- 35.321 35.822 34.981 __ 34.001 .33.7~ _____ 3.(_3-~ 
Ethylbenzene 2.407 1.301 1.691 2.024 2.?41 _ . --~-~2 __ ___ 4.446 4.938 5.082 5.505 _ __§:~~~ _ -~:6?,.? 
p.m-xv1ene ______ 5.102 2.e12 3.444 4.218 s.?QB. __ -~-~ ___ s.2~ 10.234 10.612 11.520 ____ u~~~ __ J_4.3~ 
o-xy1ene _ __ 2.001 1.121 ~L 1.12s 2.44~ _ -~~ _ ~-=-~ 4.545 4.100 _-.-!~1 -----~:!!~ __ ~-~3-
1,3.5-lrirnethyl)en __ _ 0.256 0.13,- __ 0.169 o.175 _Q.2C>6 _..!'~..!»~ ___ _Q:_~1 o.334 o.344 _ o.407 o._~ __ ~-5_1~ 
1,2,4-trimethYlbennne ___ __ o.742 o.~ .. - 0.414 o.458 ____ 0.~3 o:6!! 1.06◄ 1.1a 1.197 1.321,-_t~3_1 ___ 1J7~ 
1,2,3-trimethytbenz ___ _ o.208 o.089,_ 0.116 o:~ __ J~J~~ __ -~1~ __ o.294 o.319 0.335 ___ 0.-111 __ ~:41~ _ ~-~~~ 
naphthalene _ ___ 0.23 0.121 0.234 0.165 _ ~~~~4 _ o~~1 __ o.434 0.456 0.473 -~:.~~ ____ o.~~ ... 9-?1~ 
TOTAL BTEXTMB 28.046 21.816 28.485 36.356 48.514 43.235 87.803 68.711 68.199 66.859 66.082 68.953 

1NITRATE <0.05 -- 3.17 <0.05 ----- ------ - - - - ------

.NITRITE ... <0.05 __ <0.05 -----· <0.05 ~ __ _ 
TOTAL FE 0.68 
SULFATE - - - - ----- ----- - - - -- 4.66 
~ --- - ---- ~------- - - -- •---. -·-······+---
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US EPA DENITRIFICATION STUDY 
coiniolcELL -
INJECTION AND EXTRACTION PORTS - -- - - -

An>~~c~drocarbon detectlon-ifmitii --_ ~- =---=-~ _ 
All concentratlona In mgll ____ ~---··- . 

~-c------=-=-==---- --- ·-- -- ----- -
LOCATION: INJECTION PORT 
~pounci _ ·--------- -·-~~-~---- =-==~~ 
Benzene 
fciiuene 
~~-------------t~------ 1----------·-

B.!!t~-------------·t-------t------1 

~tiimetti-
1,2,4-trimeth .. 
t_~trimeth .. 
naohthalene 
NITRATE 
NITRITE -----------------+-----1 

TOTALFlf-

SULF_M_~~-- -----------+-------+-- _ 

-- . -·- ·- - --------+-----+·-----

--- -··------------+------t--•--

LOCATION: EXTRACTION PORT 
ComPOU~~---------+E_-_57_2_--+;E __ -608 ___ E-6-2◄ E-676 E-682 - E-712 E-758 - E-765 ---e_:770 
________ ---------~~•-=-Seo-:=i::..-=198~2:.:;.!5-SepJ...=.=Jt:....98~-- 2~0d-96 16-0ct-96 2&-0ct-96 4-Nov-96 2-Ma~-97 9-May:gj" 26-Ma__J-97 

___________ 1_1_3r.-__ 1_34-+--__ -_---141 - 155 17-1 175 182 199 
eeniene--· 3.074 1.818 1~301 ·- ---0.584 0.559 0.53 0.413 0.306 
Toluene -- 31.002 30.409 24.026 - -16.217 - 19.469 21.447 19.538 -~18.072 
~-- - 6.004 8.686 5~417 - 3:799 - 4.968 5.23 5.026 4.67 
~- _ _ _ 12.81 14.379 11.687 - 8.266 10.684 11.225 10.738 10.524 
~ --· 5.433 5.988_ -T.846 -----3:~----~~ 4.391 -4.599 4.228 4.055 

1

1,3,s.~ o.44 o.523 -o:.i25 ·-o.31a ---- o.445 o.446 o.◄11 o.◄51 
1,2,4- • _ •• - 1.563 1.858 1.504 1.111 1.506 1.572 --1.506i----,.6;6 
123- •• 0.457 0.543 0.441 0.322 0.402 0.434 0.415 0.437 
naphthalene 0.668 0.732 0.554 0.441 0.546 0.562 0.319 ___ o3'35 
TOTAL BTEXTMB 81.451 82.834 _ 50.201 _ 34.447 ______ _ 42.97 46.045 42.8 40.666 
NITRATE 
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U.S. EPA - Denltrificatlon Stur-d ___ y __ ...,.1 ________ --+-i ---..... 1 __ , _____ ' -----1 

Vertical Profile Data 1 
1 l i , 

1-::c=--o-ntr_o_,,l...,,c=--e=u---------1----!---

AU concentrations In mg/L 

~TION:PZ3E _____________________ : _______ --I 

date-- .date Elpased sample 
I 

:Port depth 'benzene , toluene 
iTime ! ,(an) I i 

I '(davsl 1 

25-Aor-96 135180 i-19 iE-117 PZ3E-1 l 30 307.841 636.971 
25-Aor-96 i35180 -19 iE-118 iPZ3E•2 60 36.932 64.831 
25-Apr-96 135180 -19 !E-119 PZ3E-3 90 40.563 69.007 
25-Apr-96 135180 !-19 E-120 PZ3E-4 120 31.292 48.n4 
25-Aor-96 35180 !-19 IE-121 150 I 43.094 82.363 
25-Aor-96 35180 IPZ3E-6 1 180 I 4.6891 17.674 
25-Aor-96 ;3s1ao -19 IE-123 PZ3E-7 ! 210 2.412 5.693 

·35180 PZ3E-8 I 240 3.259 7.714 
25-Aor-96 •35180 1-19 'E-125 PZ3E-9 270 2.614 5.725 

I I t 
4-Jun-96 35220 121 tE-263 PZ3E•2 60 0.485 4.301 
4-Jun-96 :35220 !21 iE-262 90 18.264: 37.194 
4-Jun-96 i35220 21 lE-261 :PZ3E-4 120 21.3131 32.421 

35220 l21 E-260 :PZ3E-5 150 38.049: 62.504 
4-Jun-96 35220 :21 E-259 ;PZ3E-6 180 l 2.652 11.898 
4-Jun-96 35220 ,21 E-258 PZ3E-7 210 14.869! 32.294 

35249 .so E-386 PZ3E-2 60 0.1601 0.803 
3-Jul-96 35249 ,50 :E-385 lPZ3E-3 90 I 1.3461 53.582 
3-Jul-96 135249 150 IPZ3E-4 I 120 • 19.7821 46.745 
3-Jul-96 135249 50 iE-383 iPZ3E-S I 150 29.881 53.748 
3-Jul-96 l50 1E-382 PZ3E-6 I 180 1.164 47.879 
3-Jul-96 '35249 !50 :e.3a1 !PZ3E-7 I 210 5.485 34.935 

21-Aug-96 35298 i99 :PZ3E-2 : 60 I 0.222i 0.892 
:35298 99 iE-516 :PZ3E-3 90 I 0.3761 28.767 

21-Aug-96 135298 99 E-517 PZ3E-4 120 0.415 53.537 
21-Aug-96 :35298 99 PZ3E-5 150 13.174 51.563 
21-Aug-96 !35298 199 IE-519 IPZ3E-6 180 I 0.613' 16.935 
21-Aug-96 i35298 99 IE-520 PZ3E-7 210 5.338 22.484 

I 
135340 141 .E-611 60 0.104 0.354 

2-0ct-96 135340 1141 E-612 iPZ3E-3 l 90 0.31 5.753 
2-0ct-96 '35340 i141 iE-613 PZ3E-4 i 120 0.301 51.576 
2-0ct-96 i35340 141 IE-614 PZ3E-5 : 150 0.497! 49.433 
2-0ct-96 135340 !141 E-615 :PZ3E-6 : 180 I 0.301 5.895 
2-0ct-96 135340 141 ;E-616 1PZ3E-7 210 0.643 16.288 

18-Jul-97 ,35629 i430 !E-813 IPZ3E-1 I 30 0.238 5.416 
18-Jul-97 135629 :E-806 IPZ3E-2 60 0.138 2.942 
18-Jul-97 ;35829 i430 E-807 PZ3E-3 90 0.285 1.241 
18-Jul-97 !35629 430 IE-808 PZ3E-4 120 0.217 43.229 
18-Jul-97 135629 430 .E-809 PZ3E-S 150 0.299 47.032 
18-Jul-97 !35829 430 E-810 PZ3E-6 180 0.218 2.029 
18-Jul-97 135629 430 E-811 210 0.138 4.127 
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U.S. EPA - Oenltrification Stt I : i I : ! 
Vertical Profile Data i i 
Control Cell : ! 
AU concentrations in mg/L. ; I 

I I 
LOCATION: PZ3E I I I 

: 

! I 
I : 

date . ethylbenzenE : o,m•xvlene I~xylene 11,3,5-TMB !1,2,4-TMB i1,2,3-TMB : naphthalene 
I 
I 

I 

I i i i I 

25--Apr-96 274.21 657.444, 213.7191 86.7851 242.6481 61.0491 31.648 
25-Aor-96 13.1621 29.178! 11.402! 3.242: 8.981! 2.174i 2.261 
25-Apr-96 21.048! 41.545: 14.064, 5.605i 13.357: 3.33 3.306 
25-Apr-96 6.247 13.145: 5.476! 0.51; 1.8641 0.507 1 1.026 
25-Apr-96 23.212: 45.8651 15.691 i 5.8721 14.041 3.482 3.095 
25-Apr-96 3.524, 7.413; 3! 0.311 1 1.06 0.284 0.305 
25--Apr-96 I 0.833 1.67 0.722 0.073 0.198 0.062 0.054 
25--Aor-96 ! 0.8791 1.76 0.7821 0.058 0.219 0.049 0 
25--Apr-96 i 0.614 1.236 0.555 0.103 0.268 0.032 0 

! I 1 

4-Jun-96 0.891 2.041 0.836 0.194 0.55 0.145 0.157 
4-Jun-96 6.265 13.128! 5.3231 1.017 2.795 0.717 0.595 
4-Jun-96 4.311 9.051! 3.m 0.394 1.2781 0.35 0.445 
4-Jun-96 16.276! 33.3331 12.5181 3.588 9.651 2.357 1.88 
4-Jun-96 2.232! 4.91 i 2.0041 0.284 0.874! 0.232 0.256 
4-Jun-96 I 3.965 8.427 3.645, 0.331i 1.102 0.306 0.402 

I ! I I 
I 

3-Jul-96 I 0.338 0.831 0.299 0.097 0.321 0.031 0.058 
3-Jul-96 I 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 0.794 
3-Jul-96 12.8211 25.806 9.965 3.1061 7.9481 1.845 1.689 
3-Jul-96 6.579: 13.725! 6.182: 0.533; 1.8551 0.493 0.744 
3-Jul-96 4.008 8.135 3.671 0.1961 0.676i 0.195! 0.208 

I ; I 

21-Aug-96 o.n4 1.912: 0.627: 0.189 1 0.5291 0.153! 0.103 
21-Aug-96 7.5781 16.1351 6.9781 0.65i 2.26 0.636 0.893 
21-Aug-96 7.04 14.9451 6.378 0.5561 1.9871 o.sn 0.798 
21-Aug-96 I 7.162 15.314 6.472 0.646 2.186 0.63 0.863 
21-Aug-96 I 7.8061 16.6071 7.138 0.8031 2.1171 0.62 0.855 
21-Aug-96 I 6.7481 14.502! 6.054 0.438 1.568 0.474 0.58 I 

I I I I I 

2-0ct-96 I 0.435 1.101 0.376 0.114 0.329 0.087 0.056 
2-0ct-96 I 7.9721 16.805 7.338 0.646 2.237 0.637 0.844 
2-0ct-96 6.4271 13.576 5.821 0.516 1.799 0.513 0.665 
2-0ct-96 6.393 13.5 5.782 0.522 1.811 0.516 0.674 
2-0ct-96 7.809 16.921 6.795 0.614 2.16 0.625 0.897 
2-0ct-96 6.275 13.832 5.467 0.457 1.855 0.489 0.586 

18-Jui.97 2.121 12.366 8.108 1.239 3.565 1.069 0.142 
18-Jui.97 1.321 3.239 1.227 0.194 0.69 0.188 0.128 
18-Jui.97 8.76 18.409 7.581 0.653 2.343 0.645 0.97 
18-Jui.97 6.028 12.536 5.308 0.422 1.661 0.405 0.668 
18-Jul-97 I 5.984 12.456 5.2251 0.426! 1.667 0.404 0.644 
18-Jul-97 : 5.608 12.5061 4.379 0.547 1.99 0.554 0.782 
18-Jul-97 3.ns 8.5341 3.08 0.32 1.279 0.317 0.291 
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U.S. EPA - Denftrificatlon StL 
Vertical Profile Data : 
Control Cell ! I 

All concentrations In mg/L ; I ! 
i 

LOCATION: PZ3E I 

date total BTEXTM8 0.0. TOTAL FE -SULFATI 
I I : I 

: i 

I : 
25-Apr-96 2512.305 I 
25-Apr-96 172.1631 I 
25-Aor-96 I 211.8251 I 
25-Apr-96 108.9011 I 

I I 

25-Apr-96 236.7151 ! I 

25-Apr-96 38.261 : : 
25-Apr-96 l 11.7171 
25-Apr-96 : 14.721 
25-Apr-96 I 11.147' 

4-Jun-96 9.599 0.05, 7.32 
4-Jun-96 85.298 1.22 005 9.19 -
4-Jun-96 73.339, 0.53 a.as: 7.73 
4-Jun-96 180.156 1 0.06 1 8.59 
4-Jun-96 25.342: 1.83 0.06i 10.6 
4-Jun-96 65.341 l 0.87! 0.75i 13.4 

I ! I I 
3-Jul-96 2.938 1.68 0.08 3.23 
3-Jul-96 I 90.103 2.321 0.06 3.15 
3-Jul-96 93.901 i 1.251 0.051 2.74 
3-Jut-96 146.589 11 0.051 2.65 
3-Jul-96 79.154' 3.21 0.1; 2.89 
3-Jul-96 57.4891 2.31: 1.06i 1.18 

i i 

21-Aug-96 : 5.401i 0.48i 0.051 7.65 
21-Aug-96 64.2731 ! 0.05 7.67 
21-Aug-96 86.233 i 0.05 7.57 
21-Aug-96 I 98.01 I 0.051 7.47 I 

.!~-Aug~ - 53.294! 0.5 0.051 7.36 
-

21-Aug-96 : 58.1821 I 0.71 ! 4.37 

2-Oct-96 2.956. 0.99· 0.05 8.42 
2-0ct-96 42.542 0.54-
2-0ct-96 81.194; 0.47, I 

2-0ct-96 : 79.128! 0.981 
2-0ct-96 i 42.017 0.95 
2-0ct-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 I 40.887 0.28 
18-Jul-97 70.4741 0.27 
18-Jul-97 74.137 0.37 
18-Jul-97 28.613 0.4 
18-Jul-97 ! 21.861 0.54 
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U.S. EPA Denltrfflcatlon Stuctv 
Control Cell 
co,. extract NmplN _ _ __ 
Zarc>a uNd for not-detected NfflPln 

Method detactlon Hmb IHVVlded_~'!-~xt. ____ ________ ---~ 

-----------~- _____ - bulkden~ -----2 ~~ g!cm!_=~ _-:_~-~--~-.:~ __ 
~~---------+---1-de__pth int~t _________ o 14 m _________ _ 

IOeolh SamDle ________ Ben -- Toi _ _ ~~ ___ P_!!:!l~~- __ ~_X_y! 
(cm TOC) ID __ __ (~L_ _ ~_s) __ (':!l&'kJJL_ ~L _ i~9) 

0.07 49 0.0 6.2 - ---◄.7 --16.2 -- 5.8 

0.21 50 
0.35 51 

-- - ----- 0.0 0.0 0.0 0.0 - 0.0 
o.o- o.o - - -2:e,__ 16.9 • 5.o 

0.49 52 --------------••· -·-0.83 53 
-~ 144.8 156~ 386.2 106.1 

o.o o.o -~ol> ---o:o- -- -o.o 
----------lf--·-·- ·-----1~--➔-o.n 54 o.o 0.0 0.0 0.0 0.0 

0.91 55 0.0 0.0 ---- 0.0 -- 0.0,..... _ 0.0 
1.05 56 ~o QO ~o Q0 Q0 

4.7 45.4 49'.~. 126~ - - •• 35.2 

Core3C 

Deoth S&mole 
CcmTOC) ID 

0.08 41 0.0 o~o 0.0 0.0 o_o 
0.23 42 0.0 
0.38 43 0,0 
0.53 44 11.2 
0.68 45 0.0 

--oJ> 0.0 0.0 -- -J~i 0.0 0.0 o~o 
24:1 

-
72.1 179.6 

0.0 0.0 0.0 0.0 
0.83 ,46 0.0 0.0 0.0 0.0 -0~0 

0.0 0.98 47 0.0 
1-----------'--+--...;._t------- --- ·-·-----+---

0.0 0.0 --o:o 
1.13 48 0.0 0.0 0.0 0.0 0.0 

7.8 _________ _..Ii~------¼--· __ 3._8,.___....c.c.;. 23.2 57.9 1s:a 

Core3D 

135~TMB ·12-1-fMff ·12:j:TMEf. naph---~ T~ jieplhint 
(m9_1!l9J_ ~-~-~) _ ~-9L_~!'! 

5.3 •- -1,.1 2.5 0.0 51.8 7 
0.0 4.1 - 0,0 0.0 4.1 --- - 21 
7.5 17.5 4.1 o_o 54.o 35 

88.6 240-:i 55.0 - 50.5 1244.1 49 
0.0 0.0 0.0 0.0 0.0 63 -o:o ·---0~0 0.0 0.0 0.0 -~---77 
o.-o --~0.0 0.0 0.0 0.0 -- --- 91 
o.o ·---o:o o--:o o.o o.o 10s 
~-~ ~ _18.6 15.2-407.5 - ----

13S.TMB 124-TMB 123-TMB naph -- Totai ----- ---- - -

(mg/kgf-~ (~ ~L~L~ (mglkgf~ :~-~-- --
-------

0.0 0.0 0.0 o_o 0.0 7.5 -o:o 0.0 0.0 0.0 0.0 22.5 
- 0.0 0.0 0.0 0.0 0.0 ----37.5 

75.2 199.5 42.6 32.3 685.7 52.5 ---o:o 0.0 0.0 0.0 0.0 ~7-:_~ -- 0-.0 0.0 0.0 0.0 0.0 82.5 ,;:o 0.0 0.0 0.0 0.0 9fs 
0.0 0.0 0.0 0.0 0.0 112.5 -- -- • ------64.3 13.7 10.4 221.1 24.3 

Deoth Samole _____ ~ .... _, Toi _ Eben P.i!!'-~--- o-X __ 135-TMB 124-TMB 123-TMB n&Dh ---- ToiaJ- -------
::,cm::~T:oc::)===~~~;1.;.;...,D,:c-_..J._~--+_-_-=._ miurio.o, fmalkal __ ~L ~- ~__g)_ ~)-_- iinalk~ lmalkal ~L- l~- :===-

0.07 57 
------ 0.22 58 

o.o -:=-~-:-2 0.0 0.0- 11_2 7.2 
0.0 5.5 0.0 0.0 11.1 21.6 

0.0 0.0 - - 0.0 5.9 0.0 
Q0 Q0 Q0 ~5 00 

3ii.6 - - 74.2 16.3 12.3 2as.-i ---5oA 
-·-o:o o.o o.o o.o 4.5 64.a 

0.0 ----- 0.0 0.0 0.0 0.0 79.2 

0.50 80 
0.65 81 
0.79 62 

7.8 50.3 20.5 50.3 15.1 
0.0 o:o- 0.0 4j 0.0 

---~ - 1---~--~- --~---~·- ----*- --
00 Q0 00 00 00 

• o.o o.o o.o - o]j o.o o.o o.o o:o o.o o.o 93.6 
o.o • o.o • o.o • o_o • o.o • 10a 

11.? -- _ 26:;! ____ ~=- ---~~~ -~-~ __ ... 
-- o.o o.o - o.o o_o oo 
• 2'.~-- -- 15.6 _- ____ 6.4 --- __ 20.5 --·-- _ 4.7 
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~ 
VI 

U.S.EPA-Siig I g=.:~"'~I T_---=i----___ =· __ .. 
Zeraa UNd for not-c:lelectM aamplea 
llalhod dNction Hmlla IHOVklld In text. 

~ -•·~~-- ·-
... 

Cont3E 

DIDth 
(anTOC) 

ldeoth Interval: - - --~-o. is 

!Sample 
1

- -- --

1

een --- to1-=l~ben 

ID i~L. ~ TfilP9) r~~~-1~~]1~t];~-111:~:t~> ~Jt~l 
_____ 7[~ 81 0.0 3j -~ _3.1 . ___ !'_::f=.~=-~1 _-::-_=-_--3J =.::_ ___ 8.4 ___ 0.0 ~jl ~0:0., _____ !:.~ 

0.2 82 0.0 3.3 3.2 8.0 D.O 3.1 7.4 0.0 0.0 25.0 22.5 _____ o.• a3 - o.o o-:O,__ ,fo -o~o ·---rfo ---·-o.o ···--cfo o.o o.o ···o]j --·-3fi 
Qi M o.o 1s-:O ___ o.o • ·o_o -·--o:o--·o.o 3.e o.o o~o 1ifs -sfi_ 
0.7 85 5.3 18.6 8.2 21:1 c-··-•. 3 --- 30.8 77.8 13.9 3.9 •• - ·184~0 67.5 
o.a • o.o o.o -·1,.-0 •• ···o.o -----<fo --- o.o o.o o.o o.o --·-·o-:-o 12.5 
1.0 87 0.0 o--:o-~·-•o:o • ·--0.0 0.0 0.0 0.0 0.0 0.0 - -- ,io 97.5 
·rr- ae o.o o:o-- o.o -o.o o.o o.o o~o o.o -~--o:o ---o.o 112~s· 
---- • a1m2 1.1 13J=~---4:1 --,f~ ·-·--u--12.0 -B--~- ... 5 ~==@ ~~ ~ 

Cont3F -- ~l 1~1= I o•~--

-~ ::..1 •~r=,l ,~OC) 

--•- ··---·--t-··~--½-- --i --··-t----·---f 

P!-'!1:~~ ·1~ii ]135-TMB l124-TMB]t23--TM81~--rro~I . 
(~t <~- (mglkg> ~ ~L ~L 1~9' 

______ 0J1Tu • 85 o.o ,---o]=--·-~o _ ~o _- ·-o;~ o.o -~Q,__ __ ~,_ __ o.~ _ ___ ~-~ -~ 1.125 
0.2 66 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.4 

§1
·•0.j: - : ~:~ 2~1=~·:r··-- t~ --=-~:1----,::g 3~:: {~ ~}--- 14~:r--~ :::: 

6 89 10.4 3fi.--2&.i -. --69.~ ··----16JI 51.1 137.8 26.9 10.3 •• --~7-~ -M.1 
8 70 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 78.4 
i 11 o.o o-:o--·o:o ·o:o o.o o.o o.o o.o o.o ·o.o -~-:a 

12 o.o o.o --·-o:o o.o o.o o.o o.o o.o o.o - • o.o -- 10&.s 
lalm2 3.2 19~ ___ g_~ . ~----~1.0 :__ 8.5 20.3 52.4 10.8 5.5 --·· 1~f9 ~~-== 

Cont3G [death interval: 0.152 _ _ _ ---- ---· .. 

Deolh - Total - ,-- ---
(anTOC) • _...µ.:.:..::&..:..:IIU...-µ;.:.;;.a-;..;;;.,,L.-4.~- ~}- t 

0.1 73 o.o ___ o.o ---ojj--o~o o.o o.o o.o 0.-0--0.0 7.6 

1 _____ -~r--;: ~:~ - _ 1~:i -·.:_-~r: 1
::: =-1!! ~=~ ~-=~t~ ==}] ~-- ~;~~ ------~= 

0.5 76 37.3 193.9 475.2 144.2 202.4 497.6 104.0 71.5 1973.8 53.2 
~----0-.7-+ 77 33.2 46i.1 1078.6 331.5 157.2 424.3 96.5 95.7 2814.9 68.4 

0.8 71 -,4.1 200::i ------434~ 160.2 63.2 --170.6 --38.3 36.5 •• ··-,218.9 -lt6 
1.0 79 11.0 323.4 22i.e ----·4i2:2 --179.4 ~- 73.o 196.o - -44:;. --a_-3 -,se3.s - 98.8 
n ao o.o ---3.1 -o:o -- -- ·o:o ------o:o o.o ---o:o • · --- o:o --·o.o ---·---=ff-- -·-,1, 

33.2 ___ 2&s~ ___ 359.4 ---a2s:s -211.1 ___ ,ee.a __ ◄33.1 ___ ·-es:3 _ -·-uo . ·1s31~ -----
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~ 

U.S. EPA Denltrfflc:atfon Studr 
Control Cell 
co .. extract umDIN 
Z.n,s UHd for not-detectad umpln 
Method detection llmlts provided In tan 

Cote3H [deplhin1etvaF J>:1~,--

l~oc>_ . It- I l~gf-_ :ff~-9)]~~i]= ~1~~--{[~~~(~~8 J(~~~]f:v, Jl~,--_ 
0.077 25 0.0 0.0 0,0 --- - 0.0 0.0 - - - 0.0 - 0.0 0.0 0.0 •• 0.0 7.7 

I 0.2 26 -- -~._Q _______ 0.0 ____ QJ) ______ QJ) ------~:Q ___ 0.0 _______ Q.Q 
0.4 27 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 23.1 
00 0.0 0.0 

0.5 28 9.9 88.6,- 52.0 122.7 37.2 66.3 168.8 • 34.6 --- 20.6 ---6-,-00--,. 7---

0.7 29 10.7 48.1 188---:-:i" 431.0 145.1 73.0 181.5 40.6 44.1 1162.2 69.3 
. 0.8 30 --- 32:9 -----75s."6 -- 536.0 1178.6 433j ---177.9 -- -- 491.a°- fffi 116.3 3834.6 - ~-; 
• 1.0 31 ---,;f2 -512.8 229.5 506.1 187.0 - -iiflj -·-220~0 49~ 56.5 -1855.3-~100.1 

1.2 32 - Q0 ---6.3 0.0 o.o --o:o --·--o.o ----·-o:o - 0.0 0.0 -- 6.3 115.5 
lolm2 =~- - 221 ~- -- Mi!:~ 332.9 741.2 -~§;~ ~~~~]31.5 ~:~- )h~ 78.5 _ -- 78.6 _ 2469.8 ------1 

Core 31 I depth inlefval: -·-o fil ______ J ---X- ____ -r__- __ J ___ _ 
-•------·+ 

•~oc) Ir I =7een ---1!!»! ___ --~~~~:JpJn-Xyl_:j-Xyt -1~A~J~I~B 11_23-'ff!~1fuiks> llotm ---4---

- - __ ~L __ ~u>-~~L {~l_J~ul=:J{~) (•s) . ..__..__~ ~•-----

0.1 33 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .().0 0.0 7 
0.2 34 o.o ------- cfo -- • o.o o.o o:O ----o:o ----- ·o_o cfo o.o o.o -----21 
o.4 35 o-:o • - - -- o.o o.o o.o o~o -- o~o -- o.o o.o o.o o.o 35 
o.5 36 19.o --·-,sa.1 •• 164.o 388.8 119.s 111.9 -29s.2 64~ ~54.8 131&.6 49 
o.s 31 2&.1 - -ii4:e 364.3 806.5 2ee.◄ - 112.5 308~ io:o - ---- 67.3 2236.6 ---63 
0.8 38 -- 20.2 -- 422.8 326.8 718.7 266.1 -- 106.9 295~6 67~8. 66.7 2291.6 77 
o.9 39 12.s -478.2 194.0 427.5 157.9 --65.8--182.2 ,ffo 46.8 1606.3 91 
1.1 4"> • 21.9 -·-· 766.7 347.7 785.5 279.5 119.4 325.1 74~0 83.4 2783.2 105 

olm2 30~ = ~6!1~~ 420.5 935.2 334.0 ~-155.5 __ --423.3 - - • -95.6 96.0 3098.6 

-------------t------+-------- -t-- ---- ---t-----t----t--- •-------+--

----+·------- - • 

---------,r------1-------1r---- --t------- --·-t--- --1-----t-- ------•- ---------~---~--- --

---- -----t--- -- --+-------t----+---- -t---- --------t-----. --- -• -- . 
----·--t--- --------------~ ---• -~--~--.... ~~-- -

-·---•-- --· -♦-~-------------•------ -- --- --•- -- -- --

-----+-------· --t~-------+-------•---- -- -----•------ - ---•-------
--+----- -•--- ---~------t--------4------~- ... -

1----------------+--------+----- ------- •-· ----- ~ •-----➔-~------ .-

1----- •------- t--- - ➔ - --•~---- --•--~-- -- ---•--
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~ 

U.S. EPA 0.nNrtfk:lltlon St 
Control Cell --~-

---- ··-------+----
Core extract 

-·-•-•· ------•·- ·---•- ~•· ~ 

Zeroe UHd for --inu IN 
Method dltKtlon tlmlta prov In ten 

-- ·-• ·--·----------t----- I·-

---------1-------t- ---t-----+-

1eora 3J I ldepth 1 
1 -;-=-= =r==~~--r---➔- ---•-----·- -• .. --

---t-----t ·-

Cora3K 

leen ~Toi-.~Eben lr,;m.~o-Xii ··:=-J~~~~"j1~1:e 1:=e 1~> IT* t---_(mglkg) (mglkg) _(. __ (mglkg)_ ~- (!1 ~__s}__-t- --
1 I I f I 

o.o cfo 
.. 

0.0 ---0.0. 

134.2 53.7 
-·-·· 99.3 ~j 

600.9 162.4 
503.7 184.3 
185.-4 --&Ta 

~

o o.o 
o.o _ o.f - _t 

__. _____ 36.1 22.1 

----,----· __ -_· -l··-_L_~;::11 2!::!! ---·-1 
68.4_ 230.1 --

131.3 84~7 
1sos.01 632.1 1371.2 494.8 
228.◄ I 183.6 404.1 145:4 

-·-· 0.01 0.0 0.0 0.0 

1400.1 I 758.8 

- -~:. ---75 

4.81 o.ol 
1703.3 597.3 

- -· Q&L_ 6.8 .... o:or- 0.0 

014 _J 

-1gf--- ~:~I 
44.0i 98.7 - 14i2 --304.7 

1of4 - 291.4 -r,:. 193.2 
27.3 

0.01 
0.0 

23.3 
61.6 
66.5 

0.0 0.0 • 7.25 
0.0 -··- 21.75 

--+----421.8 --· 36.25 
0.0 
9.6 

36.6 867.8 -50.75 
-~ 1638.6 65.-25 

:=. =.-t--~--1353.2 79.75 
43.81 41.ti 
16.3 16.2 607.8 94.25 

-----------1!~-. _,-,,,=.-=.+I ~-,.-::-__ =--1~ l--::-5-160.5 .. fo8. 75 
73.5 

208~5 557.4 126.DI 12J.1 
___________ ,_264_._9. ·159.25 

- ~o ~iri 
- 59.3 158.6 34.91 38.8 

0.0 0.0 0.0 0.0 
··io 8.6 0.0 0.0 40.3 188~25 

0.0 0.0 0.0 0.0 4.8 202.75 
307'] ~---1!! 1 176.6 164.5 S9S8.9 --------

·1 ---1----------+-----f·--- - . -

ffl 1sr-~ r- ~ I~,~ --1~::g) lr=-~ar_J:~I~~-.u::0 ;:~r:~-,~g] Total 
(malkal 

0.0 0.0 0.0 cio ·o:or 0.01 0.01 0.0 
0.0 0.0 6.2 3:1 4.1! 6.41 0.01 0.0 

332.5 206.7 490.7 176.4 98.31 252.0I 
57.0I 43.7 

58.1 20.9 49.0 18.4 - • 20~ - 33.9 a.G 11.U 
67.8 192.1 497.9 109.1 - 87.4 237.9 55.1 59.5 
49.2 197.5 '432.9 160.6 ·-· ·s9.8 1&3.3 36.1 34.8 

330.9 330.2 
.. 

722.2 265.1 • 105.7 -- 283.3 64.1, 61.7 
1~fi> -526.3 1151.8 413.6 -· - W:fi> 4&2.sl 104.1 ·-rou 

0.0 - ·- - 7 
___ ...;.._t-----'-:_;+----::--::-+---1-:-::9-:ct.8 -·· • 21 

I 1675.~ --- ~~ 
227.5 49 
~a -·e, 
1148.7 - 77 

----2-,a-s-.2 ei 
4305.1 --.. ·,os 
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Y~S. EP~_ Denlbiflcatlon Study I _ . _ L _ _ _ ___ J _ __ _ ____ -~--------~- -· --- ·- -~ - -- -· -- - ----- - - - - ---
~•ter content data from multilevel TDR probel!i_!__ C~'!~~ C~_ _ _ __ _ __ ___ _ _ _ ----~ - -- -- . ----~--- -------- --·· --~-----

Gasoline apllla on October 16 (Control Cell) an~ 9~t~~_r 1J J~itra_!!t_ ~~ _____ -~-~--- - ---- ·- --~ -- ------ ------· --------- ----------

. -- -------·~ --- - --- -- --~--- - -- ----- - --------- ---- -· ---- --·- ------

---------- -- --- -- -- -- •- --- - . -- -·-- .. ----------->- - - -----------
C3U3 C3U4 

-----~-~-
Depth --17-Ociw95 

-- --------- -- - - .. 
DepthJlll) pe_p~h ----- 75-oci=es --- -------

16-0ct-95 16-Oct-95 19-Oct-95 31-Oct-95 29-Feb-96 16-Oct-95 17-Oct-95 
---- -- -- -- ----~---- ----------

(Saturatior (cm) (%) Saturation) ~) --- {~---~- lt'/.!) - -·---- @_ ~l ___ (%) (%) 

78.38-
- ·---- ---- - --------

193.7 35.34 -- -18.59 1.937 196.7 --0 0.00 16.22 ---- ·- - .... ----~-- ----- --- -·· ···-. ~----- ---------
44.28 ----96.74 -- 43.57 183.7 44.26 98.16 44.84 1.837 186.7 -- ----------~ ----- ------- -

173.7 44.35 98.36 45.24 1.737 176.7 41.83 91.39 42.87 
163.7 101.35 

·-- ·---- - -- -- --166.7 45.7 43.45 1.637 45.77 100.00 44.86 ---- --
153.7 43.69 96.90 44.86 44.11 46.83 1.537 156.7 43.72 95.52 36.06 
143.7 45.09 100.00 

-~ --- -
-- 45.9 45~75 45.61 1.437 146.7 41.99 91.74 22.94 

133.7 43.38 96.21 
- - -- ---43~9 --45.69 45.82 1.337 

--~---
41.62 17.38 136.7 90.93 -----

123.7 33.15 73.52 
-·•-- ----- --- --- 41.31 ,___ 42.64 42.84 -- 1.237 126.7 40.01 87.42 18.25 

17.54 38.90 
- - - - -- - ----- ,___ 4fo3 24~ 113.7 40.87 43.95 1.137 116.7 29.96 65.46 

~ 
00 

-------· 
17.25 38.26 37.2 --~9.~]: --◄3.09 

---- ----
103.7 1.037 106.7 20.89 45.64 21.12 ----- --32:-S2 0.937 93.7 16.51 36.62 40.4 43.09 96.7 19.08 41.69 20.37 ---
83.7 17.86 39.61 

- ----- -~-------- ------- -~-0.837 24.52 40.92 43.02 86.7 19.99 43.67 21.66 
73.7 39.57 

-~----- ----•-----
---◄253 

--·- - -~ -- - --
20.13 17.84 19.42 39.68 0.737 76.7 19.55 42.71 ------

63.7 14.64 32.47 
- -- - -- ~-42.46 -----·- -- -66.7 14.51 24.69 0.637 15.72 34.35 16.14 ---------- -

53.7 18.06 40.05 
- -- --- --ffi.96 

,,_ _____ 
15.79 

- -- ·- - --
39.63 0.537 56.7 13.23 28.91 12.2 --- -----

43.7 30.21 67.00 
--·. - ----

28.68 29.21 f--- 44.44 ----- --- -46:i 0.437 28.14 61.48 28.41 ......... -·--

33.7 23.98 53.18 21.57 22.57 42.99 0.337 36.7 21.73 47.48 20.77 
23.7 18.59 41.23 

-- . .. -- --
18.99 17.73 42.16 0.237 - --26.7 16.22 16.01 35.44 
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U.S. EPA! 
-•----- -------- ---------- --------- - -- --- -- -- --- -------- -~---- ---- ----

Watercor, 
·----------------- __ " ___ 

i.---~- --- -- -- - - -·-· ·-·- - -·- -- - - ----~---- -------- -

Gaaollne 1 - -- - ----- ----- - ----- ----- -----~~ - - ----- ---------

- - --------· ---- - -------- ------~- -- ----- - ---- ------~ - -------------~-- ---------

~--------- --~---

C3U2-
---- ------ --- .. -- --- --- -- - - --- - - -~---- -- -------·----

29-Feb-96 
- ----~--~ 

11:oct-95 
-------·-

31:oct-9s 29-Feb-96 19-Oct-95 31-0ct-95 Depth (ml ~E!P~- 16-Oct-95 16-Oct-95 19-Oct-95 Qepth (m) 

~L---~ (~fai~i~t!~ 
- - --~~ - --·- --------

(%) (%) (%) - (cm) --- {~) _____ - (%) -- --- 1'¥.!l (%) 
- . 

-- ------- ------ --~~--~ --~-------- - . -- ·- . ·- -----· -- --------- ----- -- -

16.01 15.75 0 1.967 194.7 0 0.00 17.1 18.44 16.53 17.12 1.947 
- -~-- -- - ___ ,. -- ··- -- ---------- --· ~ ··--1.847 44.27 44.05 45.48 1.867 184.7 46.49 100.85 48.01 45.45 46.09 48.68 

- 102.15 
-------- ------1)47 43.68 43.39 42.92 1.767 174.7 47.09 42.03 47.23 43.91 45.39 

- ----·-
43.93 44.43 45.46 1.667 164.7 44.91 97.42 46.73 44.14 47.9 45.23 1.647 

- -- --------- --·-~-~~ --~44.71 45.39 41.27 41.59 41.72 1.567 154.7 45.59 98.89 45.77 47.18 1.547 -
144.7 

--- ---43.56 -- 44.82 45.54 
----··· -

35.11 38.69 40.02 1.467 44 95.44 45.24 1.447 - -- --- --- ·- ---
34.38 37.45 40.55 1.367 134.7 46.1 100.00 46.71 45.73 46.97 46.96 1.347 

124.7 38.69 
-- - -- - - - ~- ---40.19 ·-42.44 ---42~ -45. 07 ----(247 29.38 37.75 38.92 1.267 83.93 

29.3 39.25 40.48 1.167 
-

114.7 36.21 - --78.55 ~-37.69 41.62 45.05 45.93 1.147 - -- -- - - ~--~----- ---42T7' -26.35 35.86 39.2 1.067 104.7 21.99 47.70 25.82 33.86 41.32 1.047 
- - ·------- - -

23~06 
-- -

25.98 34.92 38.69 0.967 94.7 19.49 42.28 34.09 39.08 42.96 0.947 - - -----

44.84 
--

23.82 36.71 39.85 0.867 84.7 19.64 42.60 21.22 25.5 40.2 0.847 
--- - -- --38:S-9 ·--1i89 --

21.42 36.9 38.1 0.767 74.7 17.79 18.99 38.75 39.84 0.747 
35.15 

- -~-----
15.71 27.28 0.667 64.7 14.89 32.30 14.83 16.44 29.38 41.46 0.647 

11.93 
--- -

54.7 15.46 33.54 15.16 13.54 42.39 11.97 41.63 0.567 14.88 0.547 
- - ~~- -- . - --

- -24~85 27.01 26.4 39.75 0.467 44.7 25.99 56.38 23.55 25 42.02 0.447 - --~·~-~- ---- ---17.6 20.19 20.76 39.43 0.367 34.7 18.55 40.24 17.35 17.58 45.07 0.347 - - ··- -~--~-~-- ---18~44 15.75 16.81 35.34 0.267 24.7 17.1 37.09 16.53 17.12 38.8 0.247 
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U.S. EPA Denitriflcatlon Stud¥ I I i 
Tracer Test Data, lnJection and Extraction Concentrations 
Bromide detanninatlons June1997 usina electrode I 

i I 
t 

: 
I I I 

Infection Ports I 

i i ! : 
'Elacsad I ' I 

Location Time Time iBr ,Sam0leJ0I 
(hr.min) 1tmalll 

1/1/00 11:40! ! 
Control Cell I 1/1/0012:401 1:00:001 262.55IT-1 I 

111100 15:oo: 3:20:00 238.15,T-13 ;n=2 
111/00 22:50 11:10:00 272.9 T-25 '.n=2 

: 1/2/00 5:40 18:00:00 278 T-37 1n=2 
I 1/2/00 11:00 23:20:00 262.55 T-49 ln=2 
I 1/2/00 16:00 28:20:00 257.35 T-71 n=2 
I 1/2/00 23:101 35:30:00 258. 751 T -83 n=2 
! 1/3/006:15 42:35:00 250.9 T-85 n=2 

1/3100 11:151 47:35:001 0.9 T-107 I 
! i i 
I ,mean i 260.14 

iS.O. I 12.38 ! 
I I I I 

: I 
: IElaosed Br 

Location iTime ITin,e (mall) Semple ID 
I 

I I 

1/1/0011:401 
Nitrate Cell 1/1/00 12:401 1:00:001 282.55•T-2 : 

1/1/00 15:00\ 3:20:001 242.85\T-14 ,n=2 
1/1/00 22:501 11:10:00 I 268'T-28 n=2 
1/2/00 5:40: 18:00:00i 267.45:T-38 n=2 

1/2/00 11 :00. 23:20:00: 262.55' T-50 n=2 
1/2/00 16:00 · 28:20:00, 267.4511-72 ;n=2 
1/2/00 23: 10 I 35:30:00 1 258. 75: T -84 :n::2 
1/3/00 6:15i 42:35:00 250.9 T-86 ;n=2 

; 1/310011:151 47:35:001 0.6 T-108 I 

I I 
1mean I 260.06 I 

I 1s.o. ! 9.001 
: I I 
i : I ! 
: I l I 

I I 

Extraction Ports 
I 
i !ElaDSad 

Location !Time Time 
1/1/00 11:40 

Control Cell I 1/4/00 10:40 71:00:00 
l 1/5/00 13:00 97:20:00 
! 1/5/00 20:40 105:00:00 
' 1/6/00 7:05 115:25:00 

1/8100 14:251 122:45:00 
1/8100 20:20 128:40:00 

: 1nl006:45 139:05:00 
,moo 14:SO 147:10:00 

i 1/8/00 7:30 163:50:00 
I 1/8/00 14:00 170:20:00 
: 1/8/00 21:05 1n:2s:oo 

1/9/00 13:50 194:10:00 
1/10/QO 9:00 213:20:00 

I 1/11/00 9:00 237:20:00 
1/12JOO 8:45 261:05:00 

1/13100 10:55 287:15:00 
1/15/00 9:30 333:50:00 

1/17/00 13:30 385:50:00 

Br 
l{ma/L) 

1.3 
44.1 
51.5 
62.2 
67.1 
81.4 
87.1 
64.S 
55.1 
50.9 
47.1 
31.7 
30.5 
21.6 
17.8 
15.3 
13.6 
10.1 

I 

! 

SamalelO 

T-156 
T-206 
T-227 
T-238 I 

T-279 
T-293 
T-314 I 
T-345 I 
T-363 
T-375 
T-387 
T-422 
T-424 I 

T-447 
T-489 
T-481 
T-497 
T-508 
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300 

I 

I 
I 

: 
I 

i i 

! : ! 
·Time lBr :CJco I I 

1Chr) '(mall) I 
; I 

i 
! 1.00 262.55 1.009 

3.33 238.15 0.915 ! 
I 11.17 272.9 1.049 i 
I 18 278 1.069 t 

23.33 262.55 1.009 I 
I 28.33 257.35 0.989 I 

I 35.5 258.75 0.995i I 
I 42.58 250.9 0.964 I 

I 

! 47.58 0.9 0.003! 
I ! 

I I I 
I 
: 

I Br I 

Time ICma/U ,C/Co I 
: I 
I I 

I 

; 
1.001 262.55: 1.010; 
3.33i 242.85, 0.9341 

11.11: 268 1 1.031: 
18; 267.45i 1.0281 

23.33, 262.55! 1.010! 
28.33 267.451 1.0281 
35.5 258.75 0.9951 

42.581 250.91 0.965 
I 47.58 0.6 0.002 : 

I 
I I 

l I 
I 

I I j 

I ! : 
I 

I I I ! 
I 

Br I I 
Time ICrna/ll CICo 

I I 

71.00 1.3 0.0051 
97.33 44.1 0.170 

105.00 51.S 0.198 
115.42 62.2 0.239 
122.75 67.1 0.258 

I 128.67 81.4 0.313 
I 139.08 67.1 0.258 

147.17 64.5 0.248 
163.83 55.1 0.212 I 

170.33 50.9 0.196 I 
I 

1n.42 47.1 0.181 i 
194.08 31.7 0.122 I 
213.33 30.5 0.117 
237.33 21.8 0.083 t 
281.08 17.8 0.088 
287.25 15.3 0.059 
333.83 13.6 0.052 
345.83 10.1 0.039 



U.S. EPA Denltrtflc:atJon Study I I I 
Tracer Tat Data, lniectlon and Extraction Concentration• 
Bromide determination■ June1997 u■lng electrode 

: 
I 

i :Elacsed 
Location Time ,Time 

I 1/1/0011:401 
Nitrate Cell 1/4/00 10:451 71:05:00 

' 1/5/00 13:001 97:20:00 
1/5/00 20:40 I 105:00:00 

I 1/6/00 7:05i 115:25:00 
1/6/00 14:251 122:45:00 
1/6/00 20:20i 128:40:00 
1n/008:45: 139:05:001 

1n100 14:50, 147:10:00i 
1/8/00 7:30! 163:so:oo: 

1/8/00 14:001 170:20:001 
1/8/00 21:051 1n:2s:oo, 
1/9/00 13:50 1 194:10:00 
1/10/00 9:001 213:20:001 
1/11/00 9:00 ! 237:20:001 
1/12/00 8:45: 261:05:001 

1/13/00 10:55 I 2e1:1s:00: 
1/15/00 9:30: 333:50:00 

1/17/00 13:30: 385:50:00l 

Br 
(rna/L} 

I 

i I 

I I 
Sample ID 

0.7 T-157 
12.3 T-207 
24.7 T-228 

44 T-239 
49.4 T-280 I 
57.61T-294 
91.3iT-315 

103.6 T-348 
921T-364 

72.SIT-376 
62!T-388 

38.SiT-423 
37.1 ·T-425 
23.31T-448 I 

20 T-470 I 
15.3iT-489 
11.7! T-498 
5.91T-509 
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I I 

I I : 
; 

I 

I j I : 
I 1Br I 
Time (mall} C/Co 

71.08 0.7 0.003 
97.33 12.3 0.047 

105.00 24.71 0.095 
115.42 44 0.169 
122.75 49.41 0.190 
128.67: 57.6, 0.221: : 
139.08, 91.3'. 0.351' 
147.17 1 103.6 0.398: 
183.83i 92; 0.3541 I 

170.331 72.6, 0.2791 : 
I 177.421 621 0.238 I 

194.081 38.6i 0.148 I 
I 

213.331 37.11 0.143 
237.33 23.3 0.090 : 

i 261.08 20 o.om I 
I 287.25 15.3: 0.059 : 

333.83 11.71 0.045! ! 
385.83 5.91 0.023 : 



U.S. EPA Denitrification Study i I I 

Tracer Test Data, Control Cell, Level 2 (60 cm depth) i 
Bromide determinations Juna1997 using electrode I 

I 
I 

Co= I 260.14 mQ/L 
! 

: I I 
Location :Time I Elapsed Br Sample ID 

PZ3A 

Location 

PZ3B 

! Time (mgJL) 

! (hr.min) 
35:40:00 

1 /1 /00 12:40 1:00:00 0.8 T-3 
1/1/00 15:251 3:45:00 3.7 T-15 
1 /1 /00 22:50 i 11:10:00: 256.5 T-27 

112/00 5:41: 18:01:001 246.7 T-39 
112/00 11:01 I 23:21:00; 246.7·T-51 

I 1/2/00 16:001 28:20:00 246.7 T-61 I 

112/00 23:10 35:30:00 256.5 T-73 
1/3/00 6:15 42:35:00 241.4 T-87 

I 1 /3/00 11 :00 47:20:00 260.8 T-97 
I 1 /3/00 12:50 49:10:001 241.4 T-109 I 

1 /3/00 15:50 i 52:10:001 64.91T-112 
: 1 /3/00 20:55; 57:15:00 3.SIT-122 
; 1 /4/00 11 : 10 l 71:30:001 0.8 T-158 
I 
I 

i 
! Br 
1Time iElapsed ·(mg/L) Sample ID 
I Time 

1/1/00 12:45! 1:05:00 
1/1/00 15:25, 3:45:00! 
1 /1 /00 22:50 I 11:10:001 

112/00 5:421 18:02:001 
----

1/2/00 11 :02 i 23:22:001 
1/2/00 16:00i 28:20:001 

i 1/2/00 23:10 35:30:00 
I 1/3/00 6:20 42:40:00 

1 /3/00 11 :00 47:20:00 
1 /3/00 15:50 52:10:00 
1/3/00 20:55 57:15:00 
1/4/00 11 :10 71:30:00 

l 
I ! 

I 

i 
0.SiT◄ 
0.6!T-16 

237.3!T-28 
187.81T ◄0 

187.8 T-52 
180.6 T-62 

203 T-74 
206.9 T-88 
241.4 T-98 

199 T-113 
28.9 T-123 

1.3 T-159 

I 
! 
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I 

I 
I 

I 

: 

I 
! 

I 

I 

: 

I 
I 

i 
: 

Time Br C/Co 
(mg/L) 

(hr) 

1.00 0.8 0.003 
I 3.75 3.7: 0.014 

11.16: 255_5: 0.986 
I 18.02'. 246.7' 0.948 

23.35i 246.71 0.948 
28.33 246.71 0.948 
35.50 256.Si 0.986 
42.58 241.4 0.928 
47.33 260.81 1.003 

I 49.16 241.4i 0.928 
I 52.161 64.9! 0.249 
! 57.25 3.61 0.014 

71.50 0.8 0.003 

Br 
Time (ma/Ll !C/Co 

: 1.08; 0.5: 0.002 
3.75! 0.6; 0.002 

11.16i 237.3i 0.912 
18.03 187.81 0.722 

I 23.37 187.8 0.722 
28.33 180.6 0.694 
35.50 203 0.780 
42.67 206.9 0.795 
47.33 241.4 0.928 
49.16 199! 0.765 
57.25 28.91 0.111 
71.50 1.3 0.005 

j 

! 
I 

! ! I 



U.S. EPA Denitrification Study I 
Tracer Test Data, Control Cell, Level 2 (60 cm depth) 
Bromide detenninations June1997 using electrode 

Elar:,sed :Br 
Location Time Time 1 (mg/L) • Sample ID 1 

PZ3C 1/1/00 12:451 1:05:00i 5.9\T-5 
, 1/1/00 15:25 3:45:00 211.1 iT-17 
I 1/1/00 22:50 11 :10:00 86.1 T-29 
i 1 /2/00 5:43 18:03:00 4.3 T-41 
I 1/2/00 11 :031 23:23:00 246.7 T-53 
: 112/00 16:00 28:20:00 246.7 T-63 
I 112100 23:10 35:30:00 246.7 T-75 
i 1 /3/00 6:20 42:40:00 260.8 T-89 

1 /3/00 11 :00 I 47:20:00 250.9 T-99 
1/3/00 15:501 52:10:00 4.3 T-114 

I 1 /3/00 20:55 57:15:00 1.3 T-124 
, 1 /4/00 11:10. 71 :30:00 223.5 T-160 

! ; i ! 
;Elapsed Br 

Location 'Time !Time '(mg/L) :Sample ID! 

PZ3D 1/1/00 12:48: 1:08:00; 6.1 T-6 
1/1/00 15:25' 3:45:oo: 
1/1/00 22:50! 11 :10:001 263.31T-30 :n=2 
1/2/00 5:44i 18:04:00 246.7 T-42 l 

1/2/00 11 :03 23:23:00 237.3 T-54 
I 1/2/00 16:00 28:20:00 246.7 T-64 
i 1/2/00 23:10 35:30:00 250.9 T-76 
, 1 /3/00 6:20 42:40:00 250.9 T-90 
1 1/3/00 11 :00 I 47:20:00 
I 1 /3/00 15:551 52:15:00 1.3T-115 
I 1 /3/00 20:55 57:15:00 1.ST-125 

1/4/0011:101 71:30:00 1.3 T-161 
I 

i EJar:,sed Br i 
Location : Time 1nme mg/L) Sample ro 

j 
PZ3E i 1/1/00 12:49 1:09:00 

1/1/00 15:25 3:45:00 
1 /1 /00 22:50 11:10:00 

I 1/2/QQ 5:45 18:05:00 
1/2/00 11 :04. 23:24:00 

! 1/2/00 16:00 28:20:00 
/ 1/2/00 23:10 35:30:00 

1/3/00 6:20 42:40:00 
I 1/3/00 11 :05 47:25:00 

1/3/00 13:00 49:20:00 
1 /3/00 15:55 52:15:00 
1 /3/00 20:55 57:15:00 

! 1/4/0011:10 71:30:00 

256.SIT-7 
237.3!T-19 
256.5 T-31 
246.7 T-43 
246.7 T•55 
246.7 T-65 
250.9 T-n 
250.9 T-91 
42.5 T-101 
12.8 T-111 
12.3 T-116 
7.8 T-126 
3.6 T-162 
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,Time (mg/l) C/Co 

1.081 5.9j 0.023 
3.75 211.1 I 0.811 

11.16 86.1 0.331 
18.05 4.3 0.017 
23.38 246.7 0.948 
28.33 246.7 0.948 
35.50 246.7 0.948 
42.67 260.8 1.003 
47.331 250.9: 0.964 
49.16 4.3 0.017 
57.25 1.31 0.005 
71.50 223.5 0.859 

i 
IBr 

:nme , (mg/L) • C/Co 

1.13 6.1, 0.023 
3.75: 237.31 0.912 

11.161 263.3! 1.012 
18.07 246.7 0.948 
23.38 237.3 0.912 
28.33 246.71 0.948 
35.501 250.91 0.964 
42.67: 250.91 0.964 
47.33/ 8.71 0.033 
49.25 1.31 0.005 
57.25 1.8 0.007 
71.50 1.3 0.005 

!Br 
1Time ! (mg/L) i C/Co 
! 

256.5 0.986 
3.751 237.31 0.912 

11.171 256.51 0.986 
18.08 246.7 0.948 
23.38 246.7 0.948 
28.33 246.7 0.948 
35.50 250.9 0.964 
42.67 250.9 0.964 
47.42 42.5 0.163 
49.33 12.8 0.049 
52.25 12.3 0.047 
57.25 7.8 0.030 
71.50 .3.6 0.014 



U.S. EPA Denitrification Study I i I 
Tracer Test Data, Control Cell, Leval 4 (120 cm depth) 
Bromide determinations Juna1997 using electrode 

.fo = 

Location 

PZ3A 

Location 

PZ38 

I 
I ! I 

I I 

! 

260.14, mg/L ; 

I 

I :er ! 
,Time :Elapsed ICmgJL> Sample ID 
I Time i 
' l(hr:min) I I 

35:40:00 
I 1/3/00 21:05 57:25:00 8.71T-132 
i 1/4/00 6:10 66:30:00 164.1 T-141 

1/4/00 9:151 69:35:00 223.5 T-150 
I 1 /4/00 11 :20 71:40:00 232.2 T-168 
! 1/4/00 16:10 76:30:00 260.8 T-179 
i 1/4/00 21:15 81:35:00 271.1 T-188 

1/5/00 7:001 91:20:00 250.9 T-197 
: 1/5/00 13:00i 97:20:00 308.6 T-208 iN=2 
; 1/5/00 20:401105:00:00 278.7 T-229 I 

1/6/00 7:051115:25:00 124.3 T-240 ! 
1/6/00 12:20! 120:40:001 33.6IT-260 
1/6/00 20:251 128:45:001 7.5:T-295 

117/00 6:451 139:05:001 2.4:T-316 : 
i I I 

: 

i 

I IBr I ! 

I 
I 
: 
[ 

I 

I 

I 

I 

i 

I 
; 

i 

i 
; 

: 
I 

Time :Elapsed l(ma/L} 1SamplelO: 
:Time I 

1/3/00 21:0Si 57:25:00! 
1/4/00 6:101 66:30:00 

1/4/00 11:201 71:40:00 
1/4/00 16:101 76:30:00 
114100 21:15: 81:35:00 

1/5/00 7:01 I 91:21:00 
1/5/00 13:01 97:21:00 
1/5/00 20:40 105:00:001 

1/6/00 7:05 115:25:00 
1 /6/00 12:20. 120:40:00 
1 /6/00 20:25 128:45:00 

1/7/00 6:45 139:05:00 
1/7/00 15:00 147:20:00 

I 

r i 
! ; 
: 

I 

I 
I 

: 
0.91T-133 I 

45.91T-142 I 
115.9 T-169 
191.5 T-180 
241.4 T-189 
232.3 T-198 
292.8 T-209 I 
289.6 T-230 
212.9 T-241 I 
129.1 T-261 
47.5 T-296 I 

I 

13.3 T-317 
5 T-347 

i 
! I 

I 

I 
I 

I 
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: 

! 
I 

I 

I I 

I Br i 
Time I mall> :c,co 

!(hr) I 

I 
57.4 8.7 0.033 
66.5 164.1 I 0.631 
69.61 223.5 0.859 
71.7 232.2 0.893 
76.5 260.8 1.003 

I 81.6 271.1 1.042 
90.3 250.91 0.964 
97.3 308.6 1.186 

105.0 278.7i 1.071 
I 115.41 124.3: 0.478 

120.7 33.6: 0.129 
128.8, 7.5, 0.029 
139.1: 2.4i 0.009 

I 

i ; 
I 
I 

! I i 

IBr 
1Time : ma/L) 1C/Co 
I I 
I 57.42 0.91 0.003 
I 66.50 45.9 0.176 I 

71.66 115.9 0.446 
76.50 191.5 0.736 
81.58 241.4 0.928 
91.35 232.3 0893 
97.35 292.8 1.126 

105.00 289.6 1.113 
115.42 212.9 0.818 
120.66 129.1 0.496 
128.75 47.5 0.183 

! 139.08 13.3 0.051 
j 147.33 5 0.019 
! i : 
i I 

I 

I ! 

I 
I 
I 



U.S. EPA Denitrificatfon Study I i I 

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

Bromide determinations June1997 using electrode : 

Location 

PZ3C 

Location 

PZ3D 

Location 

PZ3E 

I 
I I 

I I i I 

I 

I ;Elapsed IBr ! 
Time :Time : mg/L) 1Sample ID 

I I I 
1/3/00 21:051 57:25:00 140.6 T-134 

1/4/00 6:10 66:30:00 232.3 T-143 
1/4/00 11 :20 71:40:00 241.4 T-170 ! 

: 1/4/00 16:10 76:30:00 304.4 T-181 I 
1/4/00 21 :15 I 81:35:001 250.9 T-190 : 
1/5/00 7:021 91:22:00 260.SiT-199 I 

1/5/00 13:02: 97:22:00 291.55:T-210 N=2 
1 /5/00 20:40: 105:00:00 I 156.5 T-231 
1/6/00 7:05: 115:25:00 1 26.7 1T-242 

1/6/00 12:20 120:40:00 8.1 ;T-262 
I 1 /6/00 20:25 128:45:00 3.2 T-297 
i 1moo 6:45 139:05:00 10.6 T-318 ! 

!Elapsed Br 
!Time ITime I mg/L) !Sample IOI 
I 

~ 

', 

I 
I 

: 

! 

I 

I I 
I 

1/3/00 21:05i 57:25:00 42.5!T-135 : 
1/4/00 6:10: 66:30:00 199 T-144 ! 

1/4/0011:20! 71:40:00 232.3 T-171 
1/4/00 16:101 76:30:00 271.1 T-182 
1/4/00 21:15; 81:35:00 271.11T-191 I 
1/5/00 7:031 91:23:00 260.8 T-200 

1/5/00 13:03i 97:23:00 260.BiT-211 
1/5/00 20:40 105:00:00 212.9IT-232 ! 
1/6/00 7:051 115:25:001 64.6:T-243 ; 

1/6/00 12:20; 120:40:001 22!T-263 : 
1/6/00 20:25i 128:45:00i 6.4 1T-298 '. 

1f7/00 6:45i 139:05:00 4.9:T-319 : 
! ! I I 
Elapsed JBr i i 

Time :Time I mg/L) 1Sample ID 
I I 

1/3/00 21 :05 57:25:00 
1/4/00 6:10 66:30:00 
1/4/00 9:15 69:35:00 

1/4/00 10:15 70:35:00 
1/4/00 11:20 71:40:00 
1/4/00 13:10 73:30:00 
1/4/00 16:10 76:30:00 
1/4/00 21 :15 81:35:00 

1/5100 7:04 91:24:00 
1/5/00 13:04 97:24:00 
1/5/00 20:40 105:00:00 
1/6/00 7:05 115:25:00 

1 /6/00 12:20 120:40:00 
1 /6/00 20:25 128:45:00 
1ll/006:45 139:05:00 

1n100 1s:oo, 141:20:00 

I I 

1 T-136 I 
10.2 T-145 I 
42.5 T-151 I 
75.8 T-154 

103.2 T-172 
130.1 T-1n 
191.5 T-183 
260.8 T-192 
232.3 T-201 
250.9 T-212 

301.55 T-233 N=2 
268.2 T-244 
197.1 T-264 
87.9 T-299 
27.7 T-320 
15.6,T-348 
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I : : 
! I 
I I 

I 

i I 
Br 

ITime mg/L) iC/Co 

57.42 140.6 0.540 
66.501 232.3 0.893 
71.66 241.4 0.928 

I 76.50 304.41 1.170 
I 81.58 250.9 0.964 
! 91.371 260.8; 1.003 

97.371 291.55i 1.121 
105.00' 156.Si 0.602 
115.42 26.7 0.103 
120.66 8.1 0.031 
128.75 3.2 0.012 
139.08 10.6 0.041 

Br I 

Time mall) iC/Co 
I 

57.421 42.51 0.163 
66.50 199 0.765 

l 71.66 232.3 0.893 
76.50 271.1 1.042 

; 81.58 271.1 1.042 
I 90.38 260.8 1.003 
I 97.38 260.81 1.003 
I 105.00 212.91 0.818 

115.42 64.61 0.248 
I 120.66 22, 0.085 
I 128.75! 6.41 0.025 
i 139.08j 4.91 0.019 
I I 
i IBr 
!Time ; mQll) iC/Co 
I I I 

57.42 1 0.004 
! 66.50 10.2 0.039 
I 69.58 42.5 0.163 

70.58 75.8 0.291 
71.66 103.2 0.397 
73.50 130.1 0.500 
76.50 191.5 0.736 
81.58 260.8 1.003 
91.40 232.3 0.893 
97.40 250.9 0.964 

105.00 301.55 1.159 
115.42 268.2 1.031 
120.66 197.1 0.758 
128.75 87.9 0.338 
139.08 27.7 0.106 

! 147.33 15.61 0.060 



U.S. EPA Denltrtflcatlon Study I I I ! i 
Tracer THt Data Control Cell. Level 6 (180 cm deDtlll I ! 
Bromide determination• June1997 ualna electrode I I i 

i i I 1 i 
I 

I 
I 

i i I : . I : I I : 
I I I : I I 
I 

I I I I 

Co• 260.14 ma/L I I 
: i I 
I I Elapsed 

Location 'Time 1Time Bromide S1more10 ,Time Bt0mlde CICo 
i l(hr:min) (ma/I..\ (hr) ltma/1...\ 
i 1/1/00 11:40 

PZ3A 1/5/00 14:30 98:50:00 0.7 T-217 N•2 98.83 0.7 0.003 
I 1/8/00 9:05 117:25:00 0.8 T-250 117.42 0.8 0.003 
i 1/6100 12:301 120:50:00 0.8 T-289 120.83 0.8 0.003 
I 1/6100 18:35 124:55:00 0.9 T-283 I 124.92 0.9 0.0031 

1/6100 20:35 128:55:00 0.6 T-304 i 128.92. 0.81 0.002: 
,moo 8:551 139:15:00 1.9 T-325 I 139.25i 1.9, 0.001: 

I 1f7/00 11:551 144:15:00 1.41T-335 144.25: 1.41 0.005: 
117/0016:251 148:45:00 UIT-353 I 148.751 1.91 0.0071 ~-

I 1/8/00 7:30'. 183:50:001 25 T-385 183.83! 25 0.096 
1/8/00 14:00 170:20:001 531r-3n I ! 170.33 53 0.2041 
1/8/00 21 :051 1n:25:001 99.81T-389 I 1n.42 99.8 0.383 
1/9/00 8:101 188:30:001 173 T-399 I I 188.501 173 0.885 

: 1/9/00 13:45 194:05:00 210.8 T-410 I 194.08 210.8 0.810 
i 1/10/00 9:00 213:20:00 230.1 T-427 I 213.33 230.1 0.885 
I 1/10/00 15:55 220:15:00 183 T-437 I I 220.25 183 0.703 
I 1/11/00 9:05 237:25:00 48 T-449 237.42 48 0.1n 
I 1/11/00 14:00 242:20:00 23.3 T-480 I 242.33 23.3 0.090 

1/12/00 8:45 281:05:00 4 T-471 I 281.081 4 0.015 
: 1/12/00 15:401 288:00:00 1.4 T-481 288.00 1.4 0.005 

i i 
i I i I I I I I 

I i ! j ! 
! I I 

I 
I I I I I I I 

I iElapsed ;810ffllde I Bromide 
Location ,Time Time I (mall.) SamDte 10 Time {ma/I..\ CICo 

I ! 
PZ38 i 1/5/00 14:30 98:50:00 1.1 T-218 98.83 1.1! 0.004, 

! 1/6100 8:201 118:40:00 1.8,T-249 N•2 118.87, 1.8, 0.008 
I 1/6100 9:051 117:25:00 1.3 T-251 

1/8/00 12:301 120:50:00 1.5 T-270 
I 1/6100 18:3Si 124:55:00 1.5 T-284 

1/8/00 20:35; 128:55:00 1.71T-305 
,mooe:ss 139:15:001 1.91T-328 I 

1moo 11:55- 144:15:00, 2.1.T-336 
,n,00 16:25, 148:45:001 2,T-354 
1/8/00 7:30, 183:50:001 UIT•388 ! 

1/8/00 14:001 170:20:00 2.5 T-378 I 
1/8100 21 :05 1n:25:oo 3.8 T-380 

1/9100 8:10 188:30:00 3.8 T◄OO 
1/9/00 13:45 194:05:00 9.3 T-411 
1/10/00 9:00 213:20:00 78 T-4211 

1/10/00 15:55 220:15:00 140.1 T-431 
1/11/00 8:05 237:25:00 213.1 T◄50 

1/11/00 14:00 242:20:00 213.1 T-481 
1/12/00 8:45 291:05:00 120.2 T-472 

1/12/00 15:40 261:00:00 85.3 T-412 
1/13/00 11:05 287:25:00 17.2 T-4N 

I 

I 

j I I I 

I 
: 

I 
I 

I 
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117.42! 
120.83 
124.921 
128.92; 
138.251 
144.251 
148.751 
183.83 
170.33 
1n.42 
188.50 
194.08 
213.33 
220.25 
237.42 
242.33 
291.08 
298.00 
287.42 

I 

i 

1.3! 0.005: 
1.5: 0.008, 
1.5! 0.0081 
1.7' 0.007i 
1.91 0.007i 
2.1. 0.008, 

2 0.0081 
1.9 0.007 
2.5 0.010 
3.8 0.015 
3.8 0.014 
8.3 0.038 
79 0.282 

140.1 0.538 
213.1 0.818 
213.1 0.818 
120.2 0.482 
85.3 0.328 
17.2 o.aee 

i I 

I I 

! I 

I ! 

: i 

I 

I 

l 

I 

I 
I 

I 

I 
I 

I 

: 

I 

I 

I 
I 

i 
I 

-



U.S. EPA Denltrlftcation Study I 

Tracer Test Dllta, Control Cell, Level I (180 cm denuu ! 
Bromide determlnatlona June1997 ualna electrode 

I 
:Elamad IBramide I i 

Location Time 1Tlme ·tma/l) ISamplelDI 
; 

PZ3C 1/5/00 14:30+ 98:50:00: 0.7,T-219 
116/00 9:05i 117:25:00 1 0.7·T-252 : 

116100 12:30; 120:50:00 0.8'T•271 
I 1/8/00 18:351 124:55:00 0.7 T-285 
I 1/8/00 20:35 128:55:00 0.9 T-308 
I 1nt006:55 139:15:00 9.8 T-327 

1moo 11:551 144:15:00 32.3 T-337 
1moo 16:25 148:45:00 89.8 T-355 

I 1/8/00 7:30 163:50:00 202.6 T-387 
1/8/00 1 ◄ :00 170:20:00 237.2 T-379 
1/8/00 21 :05 1n:25:00I 246.8 T-391 
1/9/00 8:10, 188:30:00 258.7 T-401 

1/9100 13:45 I 194:05:00 228.1 T-412 
: 1/10/00 9:00 213:20:00 88.8 T-429 
i 1/10/00 15:55 220:15:00 34.1 T-438 

1/11/00 9:05 237:25:00 11.7 T-451 
I 1/11/00 14:00 242:20:00 8.8 T~2 
: 1 /12/00 8:45 261:05:00 7.7 T-473 
: 

!Elapsed Bromide 
Location ,Time ITlme (mall) Sama.IOI 

' 
PZ3D 1/5/00 14:301 98:50:00 0.8 T-220 

1/8/00 9:05: 117:25:00 0.6!T-253 
116100 12:30, 120:50:00 0.8 T-272 I 

1/8/00 16:35: 124:55:001 1 T-288 ! 

1/6100 20:35, 128:55:001 0.81T-307 
1nt006:55i 139:15:00, 1.2:T-328 I 

1ll/OO 11 :55; 144:15:001 2.5:T-338 
,moo 1e:25 148:45:001 3.8 T-358 

' 
1/8100 7:30 183:50:00 35.7 T-388 

I 1/8/00 14:00 170:20:00 62 T-380 
1/8/00 21 :OS 1n:2s:oo 99.8 T-392 I 

I 1/9/00 8:10 188:30:00 173 T-402 
1/9/00 13:45 194:05:00 142 T-413 

: 1/10/00 9:00 213:20:00 190.1 T-430 
I 1/10/00 15:55 220:15:00 183.2 T~O 
! 1/11/00 9:05 237:25:00 70.5 T-452 
: 1/11/00 14:00 242:20:00 78 T-483 
i 1/12/00 8:451 281:05:00 25.1 T-474 

1/12/00 15:401 288:00:00 13.8 T-483 
: 

'Elamea 'Bromide 
Location Time Time (mall) SamDlelD 

I 

PZ3E I 1/5/00 14:30 98:50:00 0.8 T-221 
1/8/00 9:05 117:25:00 0.5 T-254 

1/8/00 12:30 120:50:00 0.11 T-273 
118/00 14:301 122:50:00 1 T-281 

; 118/00 18:35 124:55:00 0.7 T-287 I 

: 1/8/00 20:35 128:55:00 0.8 T-308 
I 1fl/006:55 139:15:00 1 T-329 
I ,moo 11:ss 144:15:00 3.5 T-331 I 

: 1" /00 18:25 148:45:001 12.3 T-357 I 
1/8/00 7:30 183:50:00 180 T-388 

1/8JOO 14:00 170:20:00 228.1 T-381 
1181DO 21:05 1n:2S:OO 287.1 T-313 
1191008:10 181:30:00 312.7 T-403 

1/WOO 13:45 194:05:00 287.1 T-414 
1/10/00 9:00 213:20:00 103.2 T-431 

111omo 15:55 220:15:00 30.4 T-441 
1/11IOO 9:05 237:25:00 4.5 T-453 

1/11/00 14:00 242:20:00 1.7 T_.. 
1/12/00 8:45 281:05:00 1.3 T-475 

! 
I i 

: I 
; 

!Br0mide ; 
Time :{mall) !CJCo 

i 

98.83: 0.7: 0.0031 
117.42: 0.7: 0.0031 
120.83 0.81 0.003 
124.92 0.7 0.003 

i 128.92 0.9 0.003 
I 139.25 9.81 0.038 
: 144.25 32.3 0.1241 
! 1 ◄8.75 89.8 0.288 
i 183.83 202.8 0.ne 
i 170.33 237.2 0,912 

1n.◄2 248.8 0.949 
188.50 258.7 0.987 
UM.08 228.1 a.an 
213.33 88.8 0.341 
220.25 34.1 0.131 

I 237.42 11.7 0.045 
242.33 8.8 0.033 
261.08 7.7 0.030 

I 

I Bromide I 
lfjn,e 1(ma/l\ ,C/Co 

' i 

98.831 
117.421 
120.831 
124.92! 
128.92 

! 139.251 
144.25 
148.75 
183.83 
170.33 
1n.42 
188.50 

i 1M.08 
: 213.33 

220.25 
237.42 
242.33 

I 261.08 
288.00 

Time 

. 
I 

i 

I 

i 
I 
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98.93 
117.42 
120.13 
122.83 
124.92 
128.92 
131.25 
144.25 
148.75 
183.13 
170.33 
177.42 
188.50 
194.08 
213.33 
220.25 
237.42 
242.33 
211.01 

I 

0.81 0.0021 
0.6, 0.002 
0.8 0.002: , . 0.004i 
0.61 0.002: 
1.2! 0.0051 
2.5 0.0101 
3.8 0.015 

35.7 0.137 
62 0.238 

99.8 0.383 
173 0.885 
14'2 0.548 

190.1 0.731 
183.2 0.827 
70.5 0.271 

78 0.292 
25.1 0.098 
13.8 0.052 

Bmmk3e 
rrnalU C/Ca 

0.8 0.002 
0.5 0.002 
0.8 0.002 

1 0.004 
0.7 0.0031 
o.e 0.002 

1 I 0.004 
3.5 0.013 

12.3 0.047 
180 0.892 

221.1 o.m 
297.1 1.027 
312.7 1.202 
217.1 1.027 
103.2 0.387 

30.4 0.117 
4.5 0.017 
1.7 0.007 
1.3 0.005 

i 

I 

i 

I 

; 
i 

I 
I 

! 

I 
I 

I 

I 



U.S. EPA Oenltrlflcatlon Study I 
Tracer Test Data, Nitrate Cell, Level 2 (60 cm depth) 
Bromide determinations June1997 using electrode 

Co= 

Location 

PZ4A 

Location 

PZ4B 

I ! 
! I I i 

l : 

' 260.061 mg/L : ! 
: I I 

I ! I I l I I 

:Time :Elapsed ,Br :Sample ID 
Time i(mg/L) 
!{hr.min) I 

I 

I 

\ 

35:40:00 I i 
1/1/00 12:49 1:09:00 0.8 T-8 
1/1/00 15:25 3:45:00 0.8 T-20 
1/1/00 22:50 11:10:00 113.2 T-32 I 

1/2/00 5:46 18:06:00 ~8.2 T-44 
I 112/00 11:05 23:25:00 246.7 T-56 

112/00 16:00 28:20:00 246.7 T-66 
I 112/00 23:10 35:30:00 241.4 T-78 

1/3/00 6:20 42:40:00 260.8 T-92 I 
: 1/3/0011:10 47:30:00 250.9 T-102 I 
i 1/3/00 15:55 52:15:00 241.4 T-117 

1/3/00 21:00! 57:20:001 95.5 T-127 ! 
1/4/00 11 :151 71:35:00 8.41T-163 I 

I 

i i I 
: 

I ! 
; 

i I 

j ! I 
: I 
1Time !Elapsed 

Time 
1/1/00 12:50 1:10:00 
1/1/00 15:25 3:45:00 

i 1/1/00 22:50 11:10:00 
I 112/00 5:47 18:07:00 

1/2/00 11 :06 23:26:00 
! 1/2/00 16:00 28:20:00 
i 1/2/00 23:10 35:30:00 I 

I 1/3/00 6:25 42:45:00 I 

1/3/00 11:10 47:30:00 
I 1/3/00 16:00 52:20:00 
! 1/3100 21:00 57:20:00 

1/4/00 11:15 71:35:00 
! 
! I I 

l 

I 

Br 
(mQ/L) 

0.5 
76.6 

272.9 
256.5 
256.5 
256.5 
250.9 
260.8 
250.9 

26.7 
2.2 
0.9 

! I 
: I 

i 

I 
:sample ID 

T-9 
T-21 
T-33 
T-45 
T-57 
T-67 I 
T-79 
T-93 
T-103 
1·118 
T-128 
T-164 

I I + 

I I I 
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i I I 
I 

\ l i 

i ! 
; I 
I i 

i : : 

I i I 
: 
Time Br C/Co 
(hr) (mg/L) 

I 

; 

1.15 0.81 0.003 
3.75 0.8 0.003 

11.16 113.2 0.435 
18.10 228.2 o.an 
23.42 246.7 0.949 
28.33 246.7 0.949 
35.50 241.4 0.928 
42.67 260.8 1.003 
47.50 250.9 0.965 

I 52.25 241.41 0.928 
I 57.331 95.51 0.367 
I 71.58: 8.4 0.032 
I 

i 

I I 
i I 

I 

i 
IBr 

Time (mg/L) C/Co 

I 1.17 0.5 0.002 
3.75i 76.6 0.295 

n=2 11.17 272.9 1.049 
18.12 256.5 0.986 
23.43 256.5 0.986 

l 28.33 256.5 0.986 
35.50 250.9 0.965 
42.75 260.8 1.003 
47.50 250.9 0.965 
49.33 26.7 0.103 
57.33 2.2 0.008 
71.58 0.9 0.003 

I I 

I . l 



U.S. EPA Denltriflcation Study I I I I 

Tracer Test Data, Nitrate Cell, Level 2 (60 cm depth) ! 
Bromide detenninatlons June1997 using electrode I 

Location 

PZ4C 

Location 

PZ4D 

Location 

PZ4E 

I I ; I 
I 

I ; I i 
I Elapsed )Br i 
,nme !Time I mQIL) Sample ID 

1/1/00 12:50 1:10:00 0.4 T-10 
! 1/1/00 15:25 3:45:00 11.8 T-22 
l 1/1/00 22:50 11:10:00 246.7 T-34 

1/2/00 5:48 i 18:08:00 256.5:T-46 
' 

112/00 11 :07: 23:27:001 256.5:T-58 
112100 1s:oo: 28:20:001 256.5:T-68 
112/00 23:101 35:30:00 260.8 T-80 
1/3/00 6:25; 42:45:00, 260.8,T-94 : 

1/3/00 11:15! 47:35:00 260.8 T-104 I 

I 1/3/00 16:00 52:20:00 140.6 T-119 I 
I 1/3/00 21 :00 57:20:00 12.8 T-129 i 

; 1/4/00 11 :15 71:35:00 1 T-165 I 
I i ! 
i ,Elapsed Br I I 
:Time Time mgJL) :sample ID 
i I 
: 1/1/00 12:50 1:10:00 0.6 T-11 

1 /1 /00 15:25 3:45:00 31.3 T-23 
1 /1 /00 22:50 11:10:00 248.7 T-35 

I 1/2/00 5:49 18:09:00 256.5 T-47 I 
I 112/00 11 :08 23:28:00 256.5 T-59 I 

I 112/00 16:00, 28:20:00 256.5 T--69 
: 1/2/00 23:10 35:30:00 260.8 T-81 I 

1/3/00 6:251 42:45:00 260.8 T-95 ! 

1/3/00 11 :15: 47:35:001 260.BiT-105 I 

1/3/00 16:00: 52:20:001 45.9IT-120 I 

1/3/00 21:00i 57:20:00j 3.9 1T-130 
1 /4/00 11 : 15 i 71:35:001 1 :T-166 I 

i : i I 
I !Elapsed Br t 

1Time ITime I mgJL) Isample 101 

1/1/00 12:52 1:12:00 
I 1/1/00 15:25 3:45:00 
I 1/1/00 22:50 11:10:00 

1/2/00 5:50 18:10:00 
I 1/2/00 11:09 23:29:00 I 

1/2/00 16:00 28:20:00 
1/2/00 23:10 35:30:00 
1/3/00 6:25 42:45:00 

1/3/00 11:15 47:35:00 
1/3/00 12:55 49:15:00 
1/3/00 16:00 52:20:00 
1/3/00 21 :00 57:20:00 
1/4/00 11:15 71:35:00 

! 
2 T-12 

154.6 
228.2 
237.3 
237.3 
246.7 
250.9 
250.9 
250.9 
1n.2 
64.9 
40.9 
13.3 

T-24 
T-36 
T-48 
T--60 
T-70 
T-82 
T-96 
T-106 
T-110 
T-121 
T-131 
T-167 
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I ! I 

I 
I 

I 
I 

I 

I I 

Br 
Time mQ/L) C/Co 

1.17 0.4 0.002 
I 3.75 11.8 0.045 
I 11.17'. 246.7: 0.949 I 

' 
18.13' 256.5 0.986 

I 23.45! 256.5 0.986 
I 28.331 256.5: 0.986 
I 35.S0i 260.8 1.003 
I 42.75i 260.8 1.003 

47.581 260.8 1.003 
49.33 140.6 0.541 
57.33 12.8 0.049 
71.58: 1! 0.004 

; 
!Br I 

Time mg/L) 1 C/Co 

1.17 0.6 0.002 
3.75 31.3 0.120 

11.17 246.7 0.949 
I 18.15 256.5 0.986 I 

23.47 256.5 0.986 
28.33 256.5 0.986 

i 35.501 260.8 1.003 
42.75! 260.8 1.003 
47.58i 260.Si 1.003 
49.331 45.9 0.176 
57_33; 3.91 0.015 

i 71.581 1· 0.004 
i 
Br 

Time mg/L) C/Co 

1.20 2 0.008 
3.75 154.8 0.594 

11.17 228.2 a.an 
18.17 237.3 0.912 
23.48 237.3 0.912 
28.33 246.7 0.949 
35.50 250.9 0.965 
42.75 250.9 0.965 
47.42 250.9 0.965 
49.25 1n.2 0.681 
52.33 64.9 0.250 
57.33 40.9 0.157 
71.58 13.3 0.051 



U.S. EPA Denitrification Study I 
Tracer Test Data, Nitrate Cell, Level 4 120 cm depth) 
Bromide determinations June1997 using electrode 
Note: No data from PZ4E. 

Co= 

Location 

PZ4A 

Location 

PZ4B 

I 
i 
i 
: 

260.06 I mall 
! 

I 
I 

I I Elapsed 
:Time Time Bromide Sample ID 
I (hr.min) mQ/L) 
r 
I 

1/1/00 11 :40 
1/3/00 21 :10 57:30:001 0.7:T-137 
1/4/00 6:151 66:35:00 1.4:T-146 
1 /4/00 9:20' 69:40:00! 0.91T-152 

1/4/00 11 :25! 71:45:001 1.1 iT-173 
1/4/00 16:10 76:30:00 2lT-184 
1/4/00 21 :15 81:35:00 6.9 T-193 

: 1/5/00 7:05 91:25:00 18.2 T-202 
I 1/5/00 13:05 97:25:00 49.6 T-213 
i 1/5/00 20:40 105:00:00 129.1 T-234 
i 1/6/00 7:10 115:30:00 189.7 T-245 
' 1 /6/00 12:251 120:45:00 221.3 T-265 
! 1 /6/00 20:30 128:50:00 248.3 T-300 

1moo e:so 139:10:00 258.1 T-321 
I 1 r, JOO 15:00 147:20:00 2n.s T-349 

1/9/00 8:55 189:15:00 75.6 T-409 
I 1 /1 0/00 9:00 213:20:00 4.7 T-426 
i 1/11/00 9:00 237:20:00 1.1 T-459 
11/13/00 10:55 287:15:00 1.2IT-490 
I I I 

I I ! : 
I I 

I : 
:Elapsed IBromide 

;Time !Time I mg/L) 

1/3/00 21:10 57:30:00 
1/4/00 6:15 68:35:00 

1 /4/00 11 :25 71:45:00 
1/4/00 16:10 78:30:00 
1/4/00 21:15 81:35:00 

1/5/00 7:06 91:26:00 
1/5/00 13:06 97:26:00 
1 /5/00 20:46 105:06:00 

1/6/00 7:10 115:30:00 
1/6/00 12:25 120:45:00 
1/6/00 20:30 128:50:00 
1rl/006:50 139:10:00 

! 1 moo 1 s:00 147:20:00 
l 1/9/00 13:55 194:15:00 
'.1 /13/00 10:55 287:15:00 
i I 

I 

Sample ID 

0.4 T-138 
28.9 T-147 

111.5 T-174 
260.8 T-185 
292.8 T-194 
292.8 T-203 
292.8 T-214 
289.6 T-235 
221.3 T-246 
110.7 T-266 

11.4 T-301 
1.9 T-322 
1.5 T-350 
0.8 T-420 
0.8 T-491 

i 
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I I 
I 
I 
I 

I 

Time Bromide ,C/Co 
(hr) mg/L) 

I ! 57.50 0.7 0.003 
I 66.581 1.41 0.005 I 

! 69.66! 0.91 0.003 

' I 71.75 1.1 I 0.004 
i i 76.50 2 0.008 

81.58 6.9 0.027 
T 

91.42 18.2 0.070 I 
97.42 49.6 0.191 

105.00 129.1 0.496 
115.50 189.7, 0.729 
120.75 221.31 0.851 
128.83 248.3 0.955 
139.17 258.1 0.992 
147.33 2n.a 1.068 
189.25 75.6 0.291 
213.33 4.7 0.018 
237.33 1.1 0.004 
287.25 1.2 0.005 

! : j 

I I I I 
I 

' i 
1 I I 

I I 

Bromide 
Time mg/L) 1C/Co 

57.50 0.4 0.002 
66.58 28.9 0.111 
71.75 111.5 0.429 
76.50 260.8 1.003 
81.58 292.8 1.126 
91.43 292.8 1.126 
97.43 292.8 1.126 

105.10 289.8 1.114 
115.50 221.3 0.851 
120.75 110.7 0.426 
128.83 11.4 0.044 

1 139.17 1.9 0.007 
147.33 1.5 0.006 
194.25 0.8 0.003 
287.25 0.8 0.003 

I 
I 



U.S. EPA Denitrificatlon Study I I 
I 

I ! 

Tracer Test Data, Nitrate Cell, Level 4 (120 cm depth) 
Bromide determinations June1997 using electrode 
Note: No data from PZ4E. 

Elapsed 'Bromide 
Location Time Time (mg/L) :Sample IOI 

PZ4C 

Location 

PZ4D 

I I I ! I 
I 1/3/00 21 :10 57:30:00 0.6 T-139 ' : 1/4/00 6:15 66:35:00! 0.9 T-148 
I 1 /4/00 11 :25 71:45:00 1.1 T-175 
: 1/4/00 16:10 76:30:00 1.2 T-186 
I 1/4/00 21 :15 81:35:00 3.6 T-195 
[ 

1/5/00 7:07 91:27:00 146.1 T-204 I 
I 

1 /5/00 13:07 97:27:00 260.8 T-215 i 

1 /5/00 20:40 105:00:00 289.6 T-236 
! 1/6/00 7:10 115:30:00 229.9 T-247 
I 1 /6/00 12:25 120:45:00 115.1 T-267 

1 /6/00 20:30 I 128:50:00i 15.6 T-302 I 

: 1f7/00 6:50 139:10:00 1.5 T-323 : 

! 1/7/00 15:00 147:20:001 0.7 T-351 I 
1/9/00 13:55 194:15:001 0.6\T-421 I 

l 1 /13/00 11 :00 I 287:20:00 0.7 T-492 I 

: 
1 

i i 

I 

;Elapsed :Bromide I I 
:Time 1Time lCmgJL) 
I I 

I 1/3/00 21:10 57:30:00 
I 1/4/00 6:15 66:35:00 
l 1/4/00 9:20 69:40:00 
i 1/4/00 10:15, 70:35:00 
I 1/4/00 11 :25 71:45:00 
i 1/4/00 13:10 73:30:00 
; 1/4/00 16:10 76:30:00 

1/4/00 21 : 15 I 81:35:00 
! 1/5/00 7:08 91:28:00 

1/5/00 13:081 97:28:00 
! 1 /5/00 20:40 105:00:00 
i 1/6/00 7:10 115:30:00 
! 1 /6/00 12:25 120:45:00 
: 1 /6/00 20:30 128:50:00 
I 1/7/00 6:50 139:10:00 
' 1moo 1s:oo 147:20:001 ' 

!Sample ID! 

4 T-140 
99.3 T-149 

125.2 T-153 
130.1 T-155 
151.9 T-176 
184.2 T-178 
260.8 T-187 
281.7 T-196 
281.7 T-205 
292.8 T-216 
258.1 T-237 
47.5 T-248 
11.9 T-268 

2.1 T-303 
0.7 T-324 
0.6 T-352 
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I 
i 

I 

I 

i 
I 

I : 
: 

: 
1 

'Bromide i 
,nme 1(mg/L) lC/Co 

l I I 
57.50 0.6 0.002 
66.58 0.9 0.003 
71.75 1.1 1 0.004 
76.50 1.2 0.005 
81.58 3.6 0.014 
91.45 146.1 0.562 
97.45 260.8 1.003 

105.00 289.6 1.114 
115.50 229.9 0.884 
120.75 115.1 0.443 

I 128.83 15.6 0.060 
: 139.16 1.5 0.006 
7 147.33 0.7 0.003 

194.251 0.6 0.002 
I 287.331 0.7! 0.003 
I I i 

I 
I 

i I 

I Bromide ! 
!Time -(ma/LI !C/Co 

57.50 4: 0.015 
66.58 99.3 0.382 
69.66 125.2 0.481 
70.58 130.1 0.500 
71.75 151.9 0.584 
73.50 184.2 0.708 
76.50 260.8 1.003 

I 81.58 281.7 1.083 
91.47 281.7 1.083 
97.47 292.8 1.126 

l 105.00 258.1 0.992 
l 115.50 47.5 0.183 
i 120.75 11.9 0.046 
; 128.50 2.1 0.008 
I 139.17 0.7 0.003 
I 147.33 0.6 0.002 



U.S. EPA Oenltrificatlon Study I i 

Tracer Test Data, Nitrate Cell, Level 6 180 cm depth) 
Bromide determinations June1997 using electrode i 

I ! I i 
I : 

; 

Co= 260.06: mg/L I : 
I I ! I 

I i 

I Elapsed I I I 

Location 1 Time !Time Bromide 1Sample IDi 
(hr.min) 

1/1/00 11 :40 
PZ4A 1/5/00 14:30 98:50:00 

1/6/00 9:10 117:30:00 
1/6/00 12:40 121:00:00 

i 1/6/00 16:40 125:00:00 
1 /6/00 20:40 129:00:00 
1moo 1:00 139:20:00 

1moo 12:00 144:20:00 
1moo 16:30 148:50:00 

i 1/8/00 7:30 163:50:00 
! 1/8/00 14:00 170:20:00 
: 1 /8/00 21 :05 1TT:25:00 

1/9/00 8:10, 188:30:001 
1/9/00 13:501 194:10:00 1 

1/10/00 9:00 i 213:20:00! 
I 1/10/00 15:55· 220:15:00' 

1/11/00 9:10 237:30:00 
I 1/11/00 14:05 242:25:00 
I 1/12/00 8:45 261:05:00 I 
I 1/12/00 15:40 268:00:001 I 

I 1/13/00 11:00i 287:20:00 
1 /15/00 9:30 333:50:00 

i 1/15/00 13:301 337:50:00 
I 1/16/00 9:00 357:20:00 
: 1/16/00 16:20 364:40:00 
i 1/17/00 13:30 385:50:00 

I 
l 

! 
I Elapsed 

Location !Time Time 
i 

PZ4B ' 1/5/00 14:30 98:50:00 I 

1/6/00 9:10 117:30:00 
1/6/00 12:40 121:00:00 
1/6/00 16:40 125:00:00 
1 /8/00 20:40 129:00:00 

i 1n1001:00 139:20:00 
1moo 12:00 144:20:00 
1moo 16:30 148:50:00 
1/8/00 7:30 163:50:00 

1/8/0014:00 170:20:00 
1/8/00 21:05 177:25:00 

1/9/00 8:10 188:30:00 

(mg/L) 

0.6 T-222 
0.6 T-255 
0.6 T-274 
0.6 T-288 
0.7 T-309 
0.7 T-330 
0.8 T-340 
0.7 T-358 
0.9 T-370 
0.9 T-382 
1.2'.T-394 
1.2 T-404 
1.1 T-415 
3.S·T-432 

1 :T-442 
1.9 T-454 
3.5 T-465 

36.8 T-476 
58.2 T-484 

120.2 T-493 
213.1 T-499 
205.2 T-502 
176.1 T-503 
145.5 T-504 
95.6 T-505 

I 

Bromide 
(mall) !Sample ID 

0.5 T-223 
0.8 T-256 
0.5 T-275 
0.5 T-289 
0.6 T-310 

1 T-331 
3.6 T-341 

8 T-359 
166.3 T-371 
210.8 T-383 

289 T-395 
277.8 T~ 
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I 

i 

I 

I 
I 

I 

I 
I 

I I 

I 

Time Bromide 1C/Co 
(hr) mall) 

I 
I 

98.83 0.61 0.002 
117.50 0.5 0.002 
121.00 0.61 0.002 
125.00 0.6 0.002 
129.00 0.7 0.003 
139.33 0.7 0.003 
144.33 0.8 0.003 
148.83 0.7 0.003 
163.83 0.9 0.003 

I 170.33 0.9 0.003 
1n.42i 1.21 0.005 
188.50i 1.21 0.005 
194.08 1.1 0.004 
213.331 3.9 1 0.015 

I 220.25 1· 0.004 I 

I 237.50 1.9 0.007 
242.42 3.5 0.013 
261.08 36.8 0.142 
268.00 58.2 0.224 
287.33 120.2 0.462 
333.83 213.11 0.819 
337.83 205.2 0.789 
357.33 176.1 0.677 
384.67 145.5 0.559 
385.83 95.6 0.368 

I : 
I 'Bromide 
Time mg/L) C/Co 

98.83 0.5 0.002 
117.50 0.8 0.003 
121.00 0.5 0.002 
125.00 0.5 0.002 
129.00 0.6 0.002 
139.33 1 0.004 
144.33 3.6 0.014 
148.83 • 8 0.031 
163.83 166.3 0.639 
170.33 210.8 0.811 
177.42 289 1.111 
188.50 277.8 1.068 



U.S. EPA Denltrlflcatlon Study I I i I 

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

Bromide determinations June1997 using electrode I 

! I 
i 

: 1 /9/00 13:50: 194:10:00 246.8 T-416 
i 1/10/00 9:00 213:20:00 20.8 T-433 I 

i 1/10/00 15:55 220:15:00 1.5 T-443 
i 1/11/00 9:101 237:30:00 0.9 T-455 
I 1/11/00 14:051 242:25:00 1.1 T-466 ' 
I 1/12/00 8:45 261:05:00 1.2 T-477 I 
i 1/12/0015:401 268:00:00 1.1 iT-485 

! 

I 

i 

Elapsed ,Bromide I I 

Location Time 'Time mg/L) ;Sample ID 

PZ4C 1/5/00 14:30 98:50:00 
I 1/6/00 9:10 117:30:00 
I 1/6/00 12:40 121:00:00 

1/6/00 16:401 125:00:00 
1/6/00 20:40 I 129:00:00 

1/7/00 7:00! 139:20:001 
1/7/0012:00i 144:20:00 
1/7/00 16:30: 148:50:00 

I 1/8/00 7:30 163:50:00 
I 1/8/00 14:001 170:20:00 
I 1/8/00 21:05! 177:25:00 
' 1/9/00 8:10! 188:30:001 I 

1/9/00 13:50: 194:10:001 
1/10/00 9:00 ! 213:20:00 

1/10/0015:55' 220:15:00! 
1/11/00 9:10: 237:30:00 1 

1/11/00 14:05: 242:25:001 
1/12/00 8:451 261:05:00 

i 1/12/00 15:401 268:00:00 
! 1/13/0011:00 287:20:00 
I 1/15/00 9:30 333:50:00 

1/17/00 13:30 385:50:00 
I 

I 

I - i 

Elapsed 
Location Time Time 

PZ4D 1/5/00 14:30 98:50:00 
1/6/00 9:10 117:30:00 

1/6/00 12:40 121:00:00 
1/6/00 16:40 125:00:00 
1/6/00 20:40 129:00:00 

I 1/7/00 7:00 139:20:001 
i 1moo 12:00 144:20:00 

1moo 16:30 148:50:00 
1/8/00 7:30 163:50:00 

1/8/00 14:00 170:20:00 

0.5 T-224 
0.7 T-257 
0.6 T-276 
0.7 T-290 
1.1 T-311 
0.7 T-332 
1.1 T-342 
0.7 T-360 
4.1 T-372 

12.8 T-384 
53 T-396 

88.5 T-406 
147.8 T-417 
62.8:T-434 

76iT-444 
115.7 T-456 
111.41T-467 
65.3!T-478 

56 T-486 
23.3 T-494 
14.2 T-500 

1.9 T-506 

Bromide 
mQ/L) Sample ID 

0.5 T-225 
0.5 T-258 
0.5 T-277 
0.5 T-291 
0.6IT-312 
0.5 T-333 
0.7 T-343 
0.6 T-381 
0.9 T-373 
0.8 T-385 
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I 
! 
i 
I 

: 

I 

I 
I 

I I 

' 
I 

i 

I 

194.08 246.8 0.949 
213.33 20.8 0.080 
220.25 1.5 0.006 
237.50 0.9 0.003 
242.42 1.1 0.004 

' 
261.08 1.2 0.005 

I 268.00! 1.1 0.004 
i 

I 

I I 

I 'Bromide 
ITime : mg/L) C/Co 

98.83 0.5 0.002 
117.50 0.7 0.003 
121.00 0.6 0.002 

I 125.00 0.7 0.003 
i 129.00 1.1 i 0.004 
I 139.33 0.7 0.003 
I 144.33 1.1 i 0.004 
I 148.83 0.7 0.003 

163.83 4.1 0.016 
170.33 12.8 0.049 
177.42 53 0.204 

! 188.501 88.5 0.340 
194.081 147.8, 0.568 
213.33! 62.81 0.241 
220.251 76i 0.292 
237.50: 115.7: 0.445 

' 242.42 111.4 0.428 
i 261.08 65.3 0.251 

268.001 56 0.215 
287.33 23.3 0.090 
333.83 14.2 0.055 
385.83 1.9 0.007 

I 
i 

Bromide 
nme mQ/L) C/Co 

98.83 0.5 0.002 
117.50 0.5 0.002 

I 121.00 0.5 0.002 
I 125.00 0.5 0.002 

129.00 0.6 0.002 
139.33 0.5 0.002 
144.33 0.7 0.003 
148.83 0.6 0.002 
163.83 0.9 0.003 
170.33 0.8 0.003 



U.S. EPA Denltriflcatlon Study 
Tracer Test Data, Nitrate Cell. Level 6 (180 cm depth) 
Bromide detennlnatlons June1997 using electrode 

I : I 

I ! i 
I 1/8/00 21:051 177:25:00 2.3IT-397 
I 1/9/00 8:101 188:30:00 7.4 .T-407 ! 
: 1/9/00 13:501 194:10:00 49 T-418 ! 

1/10/00 9:00! 213:20:00' 107.2 T-435 I 

I 1/10/00 15:551 220:15:00 145.5 T-445 
: 1/11/00 9:101 237:30:00 205.5 T-457 

1/11/00 14:05 1 242:25:00 213.1 T-468 
1 /12/00 8:451 261:05:00 163.2IT-479 

I 1/12/00 15:401 268:00:00 163.2 T-487 
; 

1/13/00 11 :05 I 287:25:00 145.2 T-495 i 

I 1115/00 9:30 I 333:50:00 34.1 T-501 
1/17/00 13:301 385:50:00, 5.91T-507 

I 
; 

:elapsed .Bromide I I 

Location •Time 1Tlme ,(mg/L) 1Sample ID' 

'pz4e·· 1/5/00 14:30 98:50:00! 
1/6/00 9:10: 117:30:QQ, 

1/6/00 12:40 121:00:00: 
1/6/00 14:30i 122:50:001 
1/6/00 16:401 125:00:00 

! 1/6/00 20:401 129:00:00 
I 1moo 1:001 139:20:00 I 

! 1moo 12:001 144:20:00 
I 1 moo 16:301 148:50:00 
; 1/8/00 7:301 163:50:00 

1/8/00 14:001 170:20:00 
1/8/00 21:051 177:25:001 
1/9/00 8:10 I 188:30:001 

: 1/9/00 13:501 194:10:00 I 

I 1/10/00 9:001 213:20:00 
i 1/10/00 15:551 220:15:00 
! 1/11/00 9:101 237:30:QO! 
I 1/12/00 8:451 261:05:00 

: I 

o.s:r-22a 
175.7;T-259 
204.9; T-278 
221.3IT-282 

239iT-292 
258.1 T-313 
268.2 T-334 
277.8 T-344 

289 T-382 
78.6 T-374 
55.1 T-386 
24.1 T-398 
5.2 T-408 
3.5 T-419 
0.7 T-436 
1.1 T-446 
1.2 T-458 
1.1 :T-480 

Page 3 of 3 
314 

I 

: 

I 

I 

! 
I 
I 

I 
: 

I 

I 

I 

I I 

I i 

i I 

177.42 2.31 0.009 
i 188.50 7.4 0.028 
I 194.08 49 0.188 

213.33 107.21 0.412 
220.25 145.51 0.559 
237.50 205.5 0.790 
242.42 213.1 0.819 
261.08 163.2 0.628 
268.00 163.2 0.628 
287.42 145.2 0.558 
333.83 34.1 0.131 

I 385.83 5.9 0.023 
I 

i 

; :Bromide f 

.Time i(mg/L) :c,co 
I i 

98.831 0.6! 0.002 
I 117.501 175.7 0.676 

121.00! 204.91 0.788 
122.83 221.3 0.851 
125.00 239i 0.919 
129.00 258.1 i 0.992 
139.33 268.2 1.031 
144.33 277.8! 1.068 
148.83 289 1.111 
183.83 78.6! 0.302 
170.33 55.1 I 0.212 
177.42 24.11 0.093 
188.50 5.2 0.020 
194.08 3.5 0.013 
213.33 0.7 0.003 

I 220.25 1.1 0.004 
I 237.50 1.2 0.005 
! 261.08 1.11 0.004 
i i 

I 

: 

I i I 
I 




