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ARKeMmA

December 14, 2005

Mr, Matt McClincy

Oregon Department of Environmental Quality
Northwest Region

2020 S.W. Fourth Avenue

Suite 400

Portland, Oregon 97201-4987

Subject: Monthly Progress Report for Novembey 2005, Hexavalent
Chromium Reduction Interim Remedial Measure (IRM), Arkerna
Ine, Portland Facility

Dear Mr. McClincy:

The Hexavalent Chromium Reduction IRM Work Plan, dated June 1, 2005 (Work
Plan) requires submittal of monthly progress reports sumumarizing the status of
implementation of the IRM. The following progress report siummarizes activities
completed in November 2005,

Actions Completed in November 2005
Round 2 Calcium Polysulfide Injections

ERM commenced Round 2 of the calcium polysulfide (CAS) injections on
October 17, 2005, Injections were completed on November 18, 2005. Round 2 of
the injection program included the following wells and points,

165 shallow-zone injection points;

3 injection wells (shallow-zone);

51 cornbined shallow and intermediate injection points; and
10 deep injection points.

e & &

Of these, 115 shallow-zone, 27 shallow and mtermediate-zone, and 3 deep-zone
injections were completed in November,

A total of approximately 758,247 gallons of 3% CAS were injected during

Round 2, of which approximately 453,816 gallons were injected in November,
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Changes to Work Plan Scope

No changes to the scope of work were proposed during this reporting period.

Actions Scheduled for December 2005

The first monthly performance menitoring of Round 2 will cormmmence on or
about December 6, 2005. No other activities are planned for Decermber 2005.

Groundwater Potentiometric Surface

Groundwater elevations were not measured during November 2005.

Groundwater Laboratory Parameters

Groundwater laboratory parameters for baseline, 1%, 204, gnd g monthly
performance-monitoring events have previously been presented in a table
format. Hexavalent chromium concentration contour maps for the shallow-,
intermediate-, and deep-zone aquifers, during the baseline, 1%, 21d, and 3
monthly performance monitoring rounds, are inctuded as Figures 1 to 12. The
concentrations of other selected analytes in the shallow-, intermediate-, and
deep-zone aquifers, for the baseline, 1¢t 2ed, and 314 manthly performance
monitering rounds wezre plotted on maps and are presented as Figures 13 to 21.

Groundwater Field Parameters

Groundwater field parameters measured in the shallow-, intermediate-, and
cdeep-zone aquifers, during the baseling, 1st, 20d, and 3rd monthly performance-

monitoring events wete plotted on maps and are ineluded as Figures 22, 23, and
24,
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If you have any questions or require additional information, please feel free to
contact me at (503) 225-7210.

Sincerely.

Arkema Inc, ﬁ KM

Larry D. Patterson, P.E.
Environmental Manager

Attachment

cc: Todd Slater, Atkema, Inc.
Robert Wright, Arkema, Inc.
William Park, ERM
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Drawn By:

CAD File:

LEGEND
Monitoring Well, Shallow Zone
MWA-58d
<0.0100]112000]380 Montoring Well, Intermediate Zone
0.0322J108000[405 MWA—31i(d)
0.0518J/106000|365 0.0969J|106000| 301 -¢- Monitoring Well, Deep Zone
MWA-56d 0.01944]108000/363 0.0518.[104000(312
0.0761J[64100[166 0.0945J[102000] 300 (d) Indicates Intermediate Zone Well
0.0737J|57900(174 0.0714J] 97600 258 Actually Completed in the Deep
<0.0200(60900|165 Zone
0.113J |57700|180
Williamette River Bank
ND Not Detected
MWA—59d
0:0264J1105000{293
<0.0100{122000[412 Sulfide (mg/L)
R T <0.0100[124000[390 Total Dissolved Solids (mg/L)
<0.0200]31200[93.0J <0.01001132000]413 Sulfate (mg/L)
<0.0100|29500] 82.9 0.0102 [ 5850 |109 Sample Baseline (May 2005)
<0.0100[30200] 86.5 <0.0100| 7040 [113] —— Sample Phase 1, Round 1 (July 2005)
<0.0100]32500)99.0J
<0.0100|10800 181\Sample Phase 1, Round 2 (August 2005)
0.0599J| 6230 |168 Sample Phase 1, Round 3 (September 2005)

Note:
Most buildings and structures noted on this diagram
have been demolished and/or removed.

MWA-28i(d)
<0.01004453|<0.0570
<0.0100]420|<0.0419
<0.0100]430|<0.0419
<0.0100]413]<0.0419

g:\\0030676\93\02\0030676930002—27.dwg
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0 . 120 Figure 21
' FEET Deep Zone Sulfide, Sulfate, and
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J. Estrada

Drawn By:

CAD File:

g:\\0030676\93\02\0030676930002—25.dwg

LEGEND
MV7VA—19 - -$— Monitoring Well, Shallow Zone
_ 515 1;23 ;33; 1.‘525?.6 %.769 gg:g 6.42]17.34] 162 [927.2]0.26]10.7 Montoring Well, Intermediate Zone
MWA—6r 6.51] 17.8 [168.8 42.5 [0.19] 0.7
8.18]16.93]11.84] —22.7 ]0.25] 9.5 MWA—46  |6:98]17.7916.55/-37.2|4.18| 74.7 651 NA 166l o6 11867000 Monitoring Well, Deep Zone
7 116.515.84(116.418.83(170.3 - U 3 :
8.67(17.73(12.78| —65.4 [ 0.3 |18.8 7.29|17.2 [7.13]| 45/ [0.81]124.6 Dry | Dry | Dry | IDfy | Dry | Dry
8.12[18.87[15.03[-145.1[0.44[18.2 7.47[17.62[6.02]138.6]3.57] 36.2 (d) Indicates Intermediate Zone Well
8.02(16.79|14.29| —97 |3.51[ 5.6 7.25(18.75|5.85| —9.3 | 3.99| 48.1 Actually Completed in the Deep
7.43|18.94|5.51[/188.4|3.55| 89.9 MWA—47 Zone
6.94]16.97]29.29]119.7]0.27][10.4 .
_& $— 7.3 116.78|27.36|207.8/1.39] 7.9 Dry Insufficient Groundwater In Well to
6.85[17.46] 31.1] 9.3 [ 1.6 [ 8.9 Collect a Sample
MWA—44 6.89|18.69(/30.98]153.8|3.38[15.1 - .
® [10.02]17.85] 8.4 | 26.5 [1.94]6378 Williamette River Bank
8.81]18:09]8.11/136.7 |0.56]|305.6 _$_ MWA—29
MWA18 9163 |117.96|9.47|—92.5[1.11|125.3 6.82]15.81/23.47|210.4(0.22]21.6 pH
5.81116.93]2.53]=611021] 72.9 9,53 (17.52]8.79] 33.7 |1.11]|178.9 6.97]|16.97 30.5 [169.7]1.22]| 7.4 Temperature °C
6.74]16.71[3.93[14.1[1.53] 91.1 MWA-45 & 6.48118.94140.55| 21.4 10.84114.2 Electrical Conductivity (mS/cm)
5.5619.16(2.63|=336.84[ 315 9.63[16.17[4.49] 136 | 0.7.[154.5 6.53]16.51]35.23]207.1/7.54|10.9 ———— ORP (mv)
6.78[17.78]2.26]/-25|5.95[104.3 9.74)18.08{7.05| 85/7 [0.34{162.7 MWA—-27 ——  Dissolved Oxygen (mgoz/l_)
9.78|17.76|7:87| —88.1[1.01] 99 9.22[15.99] 8.6] [|53.5 [0.65[18.4 Turbidity (NTU)
9.64]15.45]5.60]80.710.73]16.8 9.73117.49]6.14|—15.9[1.13]104.2 9.35|17.15(15.48| 6513 [2.21[16.7
9.53[17.56[4.01[23.5]0.48] 49 |ywa—20 9.32]17.73| 6.41 |-95.1/ 1.2 | 12 6.68|14.67/0.39]205.210.83| 9.2 Sample Baseline (May 2005)
9.59/21.773.87|151[1.38 50514 9:25]17.397.34 [[82/3 [1.08] 18 6.57]16.57/0.47 250'53 11'94? g'g I Sample Phase 1, Round 1 (July 2005)
9.72|22.55|3.27) 27.110.69|35.9 MWA—43 gjﬁ 1186'519 00'553 1629'1 T19 _65\ Sample Phase 1, Round 2 (August 2005)
MWA—42 € ®[6.31]15.419.32 [211.6]0.99]54.6 - — — =™~ Sample Phase 1, Round 3 (September 2005)
10.01416.11|3.57| +-60.6 |1.54136 MWALSE 6.58(18.22]10.65|188.7|4.97| 4.8
9.8 {16.8212.45| —94.1 [3.65]23.9 72716551 19.8 | 197 10.97]3.3 6.18/18.51]|19.96| 60.5 |0.99| 1.5
9156 118.52|4.23|+-308.7|0,83[15.7 714 119155]20.55] 130.3 | 2.2 [6.1 6.2 [19.96|11.51|145.4{ 1.3 | 8.4
9182 119.7816.26|—-417.9]1.76{13.6 9.38[19172]|22.14|—121-3l043]4.5 MWA-+36 Note: o . .
B74[18'88(20.33] 146 |0.75(5.4 8.35| 17 |8.04] 152 [0.43]10.8 Most buildings and structures noted on this diagram
8.75|18.13]| 7.9 | -5.1|2.46|/6|8 have been demolished and/or removed.
MWA—35 4. 9.27]20.07| 9.27 |-20.5[ 0.5 |[11.6
102 1737]7.28] 83 J1.15] 23 |® 9.37] 21.6 [10.17| 84.8 [0.48]|/2/4
9.74 |(18.7.]9.35|—251.7]1.79]295.3 MWA—=37
10.07(19.1314:48|—282.6/0.11| 69.4 9.81 [17.59[12.56]-67.6]0.92[6.4 MWA—41
10.09119.27|5/33( 48 [0.48] 58.6 10.12[19.54[12.94]125.2]0.73]9.6 -Q— 6.68]|14.67/0.39(205.2{0.83] 9.2
MWA—24 % 9.73 |21.04[13.77|-43.3[ 0.5 [9.5 6.57|16.57]0.47[260.3[1.98] 0.5
11.73115.81[8.43]-382.8[0.08] 3.9 9.76 [21.23(13.77] 33.6 | 1.2 |4.3 6.42| 16.1] 0.5 | 63.5 [1.41| 0.8
12.23[16.91/8.35|—223.7]0.08|2.4 MWA—26 6.41]18.59|0.55|149.11.19]|-0.5
11.56117.38|9.73|-485.2|0.07|2.8 MWA—3B-$— '$' 6.89] 15.9 [2.05]—63.7]1.54]10.4
11.52|17:01(8.93| —488 |0.23]|2.8 9.79 115.26]7.03122.8(0.52|4.4 7.14[17.43]2.62] 61 [3.49]5.2
10.65/19.41]3.85]116 |0.56]6.2 6.91]16.39|2.39|-33.9]0.66] 4.6
10.06|21.94(4.35|—46]0.52|4.8 6.86]| 17.3 | 2.21|-63.7/0.51] 15
9.73 122.63|5.49(46.8|0.41]|7.5

MWA-40 &)
10-06]16:16]1.36] —72.2 [2.35[35.9 MWA—33
9.75 117,2411.04)] —30.2 |0.22) 4.6 ® [1.3115.05[2.88] 50.1 [054[143
9.41 [17.24[1.27|1292.5[0.53] 2.6 117511583308 51 | 1 [7.4
9:55147:45]1.25|7158.9| 1.2 | 2.2 11.04[16.393.53|~194.8[0/27] 8.1
121591 351 —75.1{2/03] 4.8

NORTH =
4 wwa-39
10.34[15.17]1.36]—136.5[0.69] 24

10.74116.33(1.25|135.2[0.11138.9
10.15(16.48|1.46/|—+303.3/ 0.3 [ 30 0 120
10.15(16.99|1.42| —139 [0.25[22.7 ! |

FEET Figure 22
Shallow Zone Groundwater Field Pararmeter Concentrations
MbA-2 & Arkema /nc.
6.98(16.79] 0.5 —91.5 [1.18]50.3
7.34 .29(0.48] — 0. &
6.96 1246 0.55|-1 1547-2 O:Z g; PO/f/aﬂO; 0/690/7
6.98(17.95[0.55|-1118.1[0.52| 3.8 ERM 72/05
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LEGEND
Monitoring Well, Shallow Zone
MWA—49i MWA—32i i i
6.2 [17.13130.911190.2]5.43139.5 7.07T16.9812.45[1 8371027158 49— Montoring Well, Intermediate Zone
6.32]18.12]31.48{199.6(2.87(16.4 7.6 17.92]|37.37|262.6|0.82| 5.8 .
6.04]18.38/36.59| 72.3 [1.43132.5 7.36]18.65|41.62|—32.6[1.14[10.5 Monitoring Well, Deep Zone
6.09[18.29]36.75[265.1]1.14]27.9 7.46|16.62|42.17]163.4]3.55]13.1 (d) Indicates Intermediate Zone Well
MWA=51i MWA—50i Actually Completed in the Deep
9.3 [17.47]21.68] 19.9 [0.26[42.1 6.8 [17.74]24.12] 139 [0.62]21.2 Zone
9.06[17.55|26.54|—36.5/0.55| 5.9 6.84] 17.6 |32.26/198.7[1.57] 3.3 Williamette River Bank
9.17/18.56130.05[—90.4/0.67| 5.2 6.43]20.08] 41.81] 30.8 [1.38[10.2 ffflamette River ban
9.58[19.01/28.71] 81.3 |1\13] |5 VWA= 34i 6.55[17.36]33.83|244.8]6.45] 2.2 pH
— |
10.97[17.49]16-74]—29.7 | 0.35]7.9 Temperature “C
10.96{18.76[12.66]] 90.4 [1.59]4.3 Electrical Conductivity (mS/cm)
{}MWA_16i 10.09(17.83[14.51|-120.4[1.18]2.2 —— ORP (mv)
6.99]16.95] 7.22 [-119.4]0.36]20.2 10.4 [17.33]18.03|| 67.9 |3.64]|3.5 —— Dissolved Oxygen (mg02/L)
7.2 17.4 [10.24] —11.5 [0.38[17.9 © Mwa-53i . — Turbidity (NTU)
— 6.59[15.57[24.32]216.4]0.36]41.8
2133 1%?;'513 18232 _1:,1,:2 2951 ;g::; 6.71[17.14] 30.1 [251.8[1.17]43.4 6.68 14'23 g'ig ggg'g ?'gg g'g Sample Baseline (May 2005)
6.37|17.8 | 40.5 | 60.7 [0.43]12.6 2% ‘fé1 S > [”— Sample Phase 1, Round 1 (July 2005)
6.29[16.67]40.86] 208 [9.65] 4.9 : 11 0. D11 8~
6.41118.58(0.53[125.1[1.19|=0.5 Sample Phase 1, Round 2 (August 2005)
Sample Phase 1, Round 3 (September 2005)
© ywas5i
9.17 [17.37]36.26] —28.6 |0.19]13.6
10.38[18.43|38.39] 34.8 |0.54] 4.3 ¢ )
9.75 |20.16]42.38]—132.7]0.23] 1.1 MWA— 52i
) 9951785143561 787 Too |12 6.78][15.81]12.69]92.9]0.66]43.5
6.76]17.03[17.42| 132 3.1 [17.5
g'g’; :g'gg 198'5255 ‘;‘;’;'g g'gg ;gg 6.38]17.34|14.83| —13]2.33[18.3 Note:
8:43 17:68 19:23 —434:6 —6_34 549._5 6.35]18.33]13.87]75.6]3.55| 23.1 Most buildings and structures noted on this diagram
7.95|18.7 |19.49|-403.5| 5.9 90.9 have been demolished and/or removed.
MWA—48i
5.75[17.38]46.05]210.8]0.93[30.3
5.71[19.35(47.33]160.7] 0.3 [21.4
5.54[20.66(59.56] [117 |0.73]26.4
5.6319.95] 55 |192.7[1.81]14.2
3
\Q
e 42*
0 120
FEET Figure 23
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LEGEND
Monitoring Well, Shallow Zone
MWA—58d . .
6.19]17.61]1121.7] 69 0.7 [12.3 Montoring Well, Intermediate Zone
6.23]19.36]126.5[198.7]0.35| 9 MWA-31i(d L
596/17.66(144.3] 3.9 To371 81 6.21] 17.2 [116.4]123.9]0.36] 34.3 $ Monitoring Well, Deep Zone
MWA-56d 6.01117.7 141.4224.3[0.72| 6.9 6.37]18.85[120.9]246.2|0.18] 35.1
6.13[16.88|72.13|-16.4|0.32[17.9 6.12[17.62] 138 | 15 [0.35][ 42.2 (d) Indicates Intermediate Zone Well
6.35) 17.8 [72.89|164.9/(0.38]|14.5 6.19]17.52|130.8|187.6]|0.68]|114.5 Actually Completed in the Deep
6.04]20.4984.07| 51.7[|0.56[11.1 Zone
6.1[19.56]82.03] 252[| 1.2 [13.8

12/08/05 |0030676.9300.02

Williamette River Bank

J. Estrada

Drawn By:

pH
Temperature *C
MWA—59d - Electrical Conductivity (mS/cm)
6.29[17.75[114-8]—42:2[0-64]214 ——— ORP (mv)

6.31]17.35[140.3|255.5]0.29|14{2

6.07] 22.5 |163.1]| 52.5 [0.37]| 9.3 Dissolved Oxygen (mgOz/L)

CAD File:

MWA-57d 6.09]18.03]167.3] 246.1] 0.9 [14.9 Turbidity (NTU)
6.47[15.65]41.86]—372.5[0.56]40.3

6.68|14.67{0.39|205.2(0.83| 9.2 Sample Baseline (May 2005)
g'gg 21(;3':8 i§‘§§ l"ég% 16157 1123 6.57[16.57[0.47]260.3[1.98] 05 }— g 1 o1e phase 1, Round 1 (July 2005)
- : : AR : 6.42[16.1| 0.5 63.5 [1.41] 0.8 |~ _
6.38]19.31|52.06] 166.8 [2.35[14.9 Sample Phase 1, Round 2 (August 2005)

6.41(18.59 0.:53 149.1[1.19(-0.5
Sample Phase 1, Round 3 (September 2005)

g:\\0030676\93\02\0030676930002—26.dwg

MWAL-28i(d) Note:
;gg :;g} 8'2§ :gg; g;’i 162'42 Most buildings and structures noted on this diagram
6.85(20.28/0.63/—125.6/0.58110.6 have been demolished and/or removed.
6/9 119.2210.61|—124.8/0.55]26.9
Tk
\Q
e 42*
0 . 120
FEET Figure 24
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