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Dominion Resources Services, Inc,
5000 Dominion Boulevard, Glea Allen, VA 23060

Web Address: www.dom.com

January 14, 2010

Ms. Debra Trent

Department of Environmental Quality
Tidewater Regional Office

5636 Southern Boulevard

Virginia Beach, VA 23462

RE: Chesapeake Energy Center, Landfill Permit No. 440
Corrective Action Plan, Interim Measures Notification

Dear Ms. Trent:

This notice is being provided pursuant to Virginia Regulation 9VAC 20-80-310.C.1.c, to
conduct interim measures at the Chesapeake Energy Center (CEC) industrial landfill. The
objective of this interim measures action is to identify natural attenuation zones in the
estuary sediments in support of the monitored natural attenuation (adsorptlon) alternative,
which is consistent with the goals of the Corrective Action Plan.

A description of the interim measures activities are included in the Supplemental
Assessment Workplan contained within the Corrective Action Plan submitted to DEQ,
dated February 2008, and in the draft Corrective Action Permit Module XIV, Section
XIV.R.2. The proposed interim measures mclude

1. A bathymetric survey of the estuary bottom near the shoreline of the landfill prior to
collecting sediment cores.

2. Collection of shallow sediment cores (0-12 feet below the bottom of the Southern
Branch Elizabeth River) using vibracore and plastic core barrels along transects
perpendicular to the shoreline.

3. Analysis of sediment cores to accomplish two main objectives: determine the range
of arsenic and iron concentration in the pore water and sediments above, within and
below the redox boundaries, within individual cores and across the population of
cores collected.

4. Analyze a total of four surface water samples collected near the coring stations to
demonstrate the attenuation of arsenic.

The results of the interim measures will be incorporated into the evaluation of the final
remedy for the site. The data collection phase for the interim measures is proposed to begin
in February 2010 and be completed by March 2010. An investigation report will be prepared
for submission to DEQ during the second quarter of 2010.
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Should you have any questions or comments regarding the enclosed information, please
contact Donald Hintz of Dominion Electric Environmental Services at (804) 273-3552.

Sincerely,

R
Mj{ Cla
Cathy C. Taylor i

Director, Environmental Services
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cc:  Milt Johnston
mljohnston@deq.virginia.gov
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TABLE 4-1. CORE FIELD PARAMETERS AND ANALYTICAL RESULTS

Electronic Filing: Receivéf%CIerk's Office 09/24/2020

Oxidation Solid Solid

Reduction Depth Dissolved Dissolved Extracted Extracted
Core Depth pH Potential Conductivity Interval Arsenic Iron Arsenic Iron

Standard
{(in) Units mV {mS/cm) (in) (pugiL) (mgl/L) (mg/kg) (mg/kg)

1A 0 5.85 1 33 0-2 41 0.085 0.761 1713
1A 10 6.39 -235 5.1 12-15 24 0.011 0.262 1224
1A 20 6.8 -165 2.7 24-27 37 0.007 0.460 1164
1A 30 6.34 -182 1.4 38-40 41 ND 1.067 2161
1A 40 6.29 -140 2.2
1B 0 5.76 -309 7.4 6-9 50 0.007 8.242 37176
1B 10 6.54 -308 10.1 40-43 34 ND 4.221 11227
1B 20 6.63 -357 6.6 49-53 181 0.012 0.645 2673
1B 30 6.73 -356 6.4
1B 40 6.75 -288 6.2
1B 50 6.92 -361 2.6
1C 0 5.74 50 3.1 6-9 39 0.004 0.264 1039
1C 10 6.99 116 4.8 30-33 38 0.959 1.260 3362
1C 20 6.81 82 4
1C 30 6.44 50 3.1
1C 37 6.5 11 3
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TABLE 4-1. CORE FIELD PARAMETERS AND ANALYTICAL RESULTS (cont.)

Oxidation Solid Solid

Reduction Depth Dissolved Dissolved Extracted Extracted
Core Depth pH Potential Conductivity Interval Arsenic Iron Arsenic ron

Standard
(in) Units mVv {mS/cm) {in) (ugiL) {mgiL) (mal/kg) (ma/kg)

2A 0 5.33 86 7.5 9-12 452 0.018 1.199 1116
2A 10 6.14 65 5 43-46 102 0.008 0.982 2172
2A 20 6.46 109 44
2A 30 6.83 96 1.6
2A 40 6.21 27 32
2A 48 6.21 87 1.8
2B 0 5.49 123 33 04 173 0.012 1.510 3129
2B 10 6.29 95 3.6 10-14 147 0.034 0.836 1214
2B 20 6.12 73 22 28-32 54 0.081 0.632 1091
2B 30 7.31 196 0.6 40-43 33 0.004 1.474 2643
2B 40 6.29 103 1.6
2B 45 6.41 38 1.3
2C 0 6.19 -234 27 14-16 39 0.142 0.996 2852
2C 10 6.45 33 4 28-32 34 12.700 0.461 1612
2C 20 6.3 80 2.1 43-46 36 0.581 5.165 4834
2C-dup 30 6.68 90 1 43-46 20.090 10490
2C-dup 40 6.64 83 0.6 43-46 1.400 3621
2C 45 6.02 106 5.4
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TABLE 4-1. CORE FIELD PARAMETERS AND ANALYTICAL RESULTS (cont.)

Oxidation Solid Solid

Reduction Depth Dissolved Dissolved Extracted Extracted
Core Depth pH Potential Conductivity interval Arsenic Iron Arsenic lron

Standard
(in) Units mvV {mSicm) {in) {ug/L) {mg/L) (mg/kg) (mg/kg)

3C 0 6.39 -276 11.7 10-12 37 0.033 7.873 38166
3C 10 6.72 -325 15 24-27 36 ND 6.176 31072
3C 20 7 -347 13.8
3C 30 6.88 -346 11.8
3C 40 7.68 -346 7.3
3C 50 6.86 -366 9.4
3C 60 6.97 -350 8.7
4A 0 6.52 -306 8.5 12-14 59 ND 0.305 2135
4A 10 6.53 -352 13.3 23-24 32 0.485 0.706 3513
4A 20 6.49 277 13 30-33 36 4.304 1.634 6941
4A 30 6.53 -37 3.5
4A 40 6.5 44 7
4B 0 5.57 -285 10 19-21 29 ND 0.706 3513
4B 10 6.57 -368 12.4 48-50 49 0.042 1.634 6941
4B 20 6.93 -346 11.5
4B 30 6.96 -340 10.3
4B 40 6.76 -338 10.1
4B 50 6.63 -304 8.8
4B 60 6.7 -285 7.6
4C 0 6.9 -239 9.4 0-3 38 0.074 4.952 22611
4C 10 6.83 -348 7.9 30-34 16 4,195 4,180 24728
4C 20 6.81 -301 6.4
4C 30 6.64 -123 3.7
4C 40 6.59 -74 34
4C 50 6.68 49 16
4C 60 6.70 48 1.2
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TABLE 4-1. CORE FIELD PARAMETERS AND ANALYTICAL RESULTS (cont.)

-

Oxidation Solid Solid

Reduction Depth Dissolved Dissolved Extracted Extracted
Core Depth pH Potential Conductivity Interval Arsenic lron Arsenic lron

Standard
{in) Units mV (mS/cm) (in) (ug/L) (mg/L) (mg/kg) (mg/kg)

Test 5A 0 5.14 68 1.3
Test 5A 5 6.38 -400 3.2
Test 5A 10 6.47 -369 7.7
Test 5A 15 6.41 -392 7.7
Test 5B 0 6.64 97 1.8
Test 5B 5 7.05 -79 5.2
Test 5B 10 6.98 -150 4.3
Test 5B 15 7.04 -28 3.5
6A 5 6.35 -50 6.9 10-12 44 19.150 4.837 5927
6A-dup 10 6.29 -15 4 10-12 6.533 7991
6A-dup 10-12 3.135 5061
6B 0 6.17 37 5.9 0-3 202 1.222 1.667 3144
6B 5 6.04 103 52 12-14 28 1.987 3.376 4181
6B-dup 12-14 5.494 8276
6B-dup 12-14 3.317 6483
6B 10 5.98 114 4.2 23-25 31 0.495 3.374 5988
6B-dup 23-25 4,542 6487
6B-dup 23-25 2.511 5378
6B 15 6.56 99 2.4 30-32 32 0.815 5.044 6102
6B-dup 20 6.04 94 4.8 30-32 7.151 9273
6B-dup 25 5.93 113 3.7 30-32 2.183 6225
6B 30 5.76 78 2.8
6B 35 6.27 100 5.9
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TABLE 4-1. CORE FIELD PARAMETERS AND ANALYTICAL RESULTS (cont.)

Oxidation Solid Solid
Reduction Depth Dissolved Dissolved Extracted Extracted
Core Depth pH Potential Conductivity Interval Arsenic Iron Arsenic Iron
Standard
(in) Units mV {mS/cm) {in) {pg/L) {mg/L) (mg/kg) (mg/kg)
7A 0 6.39 -276 11.7 0-2 217 10.218 19.891 4558
7A 5 6.72 -325 16 7-9 196 0.061 17.207 4626
7A 8 7 -347 13.8 11-13 86 0.039 8.166 2707
7A 12 6.88 -346 11.8 13-16 68 0.005 6.854 3074
7A 15 7.68 -346 7.3
7A 18 6.86 -366 9.4
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TABLE 4-2. CORE UTM LOCATIONS AND RECOVERY

Total Recovery Easting

ID Sample Type (ft) (m) Northing (m)
1A Core 3.60 383939 4069595
1B Core 433 383931 4069592
1C Core 3.50 383964 4069616
2A Core 3.75 383927 4069316
2B Core 3.90 383947 4069319
2C Core 4.00 383966 4069319
3A Core 5.00 383963 4069035
3B Core 4.60 383963 4069029
3C Core 5.20 383973 4069023
4A Core 3.30 383732 4069068
4B . Core 5.60 383719 4069050
4C Core 5.40 383690 4069024
Test 5A Core 1.70 383516 4069305
Test 5B Core 1.40 383509 4069334
6A Core 3.00 383556 4069510
6B Core 1.25 383558 4069509
7A Core 1.50 383613 4069662
SW-1 Surface Water N/A 383609 4069695
SW-2 Surface Water N/A 383610 4069234
SW-3 Surface Water N/A 383937 4069222
SW-+4 Surface Water N/A 383946 4069594
Projection: UTM Zone 18S Datum: WGS84




Lilarnz sana witn 1% aark minerais .0 YR 4L =110 Anguiar-supangutar Hoor <4“/9 pam minerais.
Fine quartz 7.5 YR 3/% | o ctronic-Filing: R\,':eivea%éﬂk'—s-gi i 4 Well ' ‘}
Quartz sand 10 YR 3.5/2 7 Jv.0to 2.0 Angular-subangufar Poor Sligr ihottling of dark
Quartz sand 2.5Y6/3 3mmto 2.5 Very poor Mottled with iron stair
Some organic mottlin:
Silty fine quartz sand Mottled: 10 YR 7/1 to 10 YR 5.5/1 0.0t0 4.0 Very Poor rains clay coated.
Peat with 2% quartz grains 10 YR 2/1to 10 YR 2/2 1.0t03.0 Well rounded Black to very dark.
Clay 25Y 41 Slightly silty dark-gray
Fine sand 25Y6/2t025Y 5/2 1.0t025 Subangular - subrounded Poor Clay coated grains, tr
Organic clay partings
Quartz sand 10 YR 6/3 0.0t0 2.0 Poor coating.
Quartz sand 25Y7/2102.5Y6/2 -1.0to 1.5 Very Poor Clay coated grains, 1-
Quartz sand 1.5t025 Subangular Moderate Clay coated grains, tr
Very fine quartz sand 10 YR 5/2 1.5t02.0 Angular - subangular Well <1% organic mater fr
Quartz sand 2.5YR4/2 1.56t02.5 Angular Well Occasional large orge
Clay coated grains, 2'
Fine guartz sand 2.5Y5/3 0.0to0 3.5 Angular - subrounded Very Poor color,
Trace dark minerals,
Quartz sand 25Y7/3t1025Y 8/1 1.5t02.5 Moderate slightly mottled.
Mottled silty sand len:
Quartz sand w/ silty sand lenses Mottled: 10 YR 7/1 to 10 YR 6/6 6mm to 2 Angular - subangular Poor trace clay.
Fine quartz sand Mottled: 10 YR 6/6 to GLEY 8/N 2.0t04.0 Angular Poor <1% dark minerals.
Quartz sand with lithic fragments Mottled: 10 YR 6/6 to 10 YR 6/3 8mm to 3.0 Very Poor
Clay coated grains, 2'
Quartz sand 2.5Y 71 0.5mmto 2.5 Very Poor color.
Silty Clay 2.5Y 4/1 Dark Gray Structureless in samg
Clay 25Y 41 Well Slightly silty dark-gray
Very fine quartz sand 2.5 YR 3/1 1.0t02.0 Angular Poor Matrix made up of da
Quartz sand 25YR7/12 0.0to 2.5 Subangular - subrounded | Poor 2% organic fragments
Organic clay partings
Fine quartz sand 0.0t02.0 Subangular - rounded Poor organic fragments.
Clay 2.5Y 41 Well Slightly silty dark-gray
Clay 25Y 4/1 Slightly silty.
Clay with minor silt 2.5Y 8/4 <40
Mottled: GLEY 8/N white to 10 YR
Fine sand 6/6 0.0t0 3.5 Very Poor
Fine guartz sand 10 YR 3/4 1.0t02.5 Poor Iron staining, shell fra
Very fine quartz sand Mottled: 10 YR 6/6 to GLEY 8/N 2.5t03.0 Angular - subangular Well 1-2% dark minerals.
Overall: 2.5 Y 7.5/6, Mottling: 2.5 Y Strongly mottled, abu
Quartz sand 8/2t0o 7.5 YR 6/8 -1.0t04.0 Subangular - subrounded | Very Poor grains.
Fine sand 25Y75/6t07.5YRS5/8 2.0t0 4.0 w/15% <4.0 Poor Strongly mottled silty
Quartz sand 25Y811t025Y6/2 -1.0t0 3.0 Subangular - subrounded | Poor Clay coated grains, 1-
Fine quartz sand 5Y 7.5/12.5 Subangular - subrounded | Very Poor Trace dark mineral to
Quartz sand Mottled: 2.6 Y6/1to 2.5 Y 5/2 1.0t0 2.5 Angular - subangular Poor >2% Dark minerals.
Quartz sand 25Y75/4t02.5Y 7.5 -1.0to 2.5 Very poor Clay coated grains, <
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Turbidity Temperature | Conductivity pH TDS Oxygen Potential Total Arsenic | Arsenic (lll) Iron
Standard

| (NTU) (°C) {mSicm) Units (g/L) (mg/lL) {(mV) (ug/L) (pgi/L) (ug/L
iter 76 13.88 12.2 6.81 7.58 0 -34 35 34 760¢
iter 7.6 13.88 12.2 6.81 7.58 0 -34 33 710¢
iter 9.6 17.58 26.8 6.64 16.6 0 15 19 20 1000
iter 9.6 17.58 26.8 6.64 16.6 0 15 17 930(
iter 3.9 13.87 251 6.71 15.56 0 -100 14 2.2 100(
iter 3.9 13.87 251 6.71 15.5 0 -100 3.9 84
iter 49 16.79 25.9 6.7 16.1 0 -17 21 21 1600
iter 49 16.79 259 6.7 16.1 0 -17 20 1500
iter 45 12.68 3.77 7.06 2.41 3.65 89 11 120(
iter 45 12.68 3.77 7.06 2.41 3.65 89 5 1.3 52
iter 9.3 17.56 259 7.34 16 0 -109 130 110 170(
iter 8.3 17.56 25.9 7.34 16 0 -109 120 130(
iter 56 18.51 19.1 5.64 11.8 1.91 100 25 19 1400
iter 56 18.51 19.1 5.64 11.8 1.91 100 23 1400
iter 29 18.14 8.97 6.75 5.67 0 69 210 210 1500
iter 29 18.14 8.97 6.75 5.67 0 -69 210 1500
ter 148 11.08 0.018 5.49 0.011 5.47 -223 8.7 1.1 2700
ter 148 11.08 0.018 5.49 0.011 5.47 -223 6.1 1.1 310
ter 6.9 13.71 13.9 6.33 8.59 0 36 20 9.4 1800
ter 6.9 13.71 13.9 6.33 8.59 0 36 12 1.1 1800
ter 95.9 15.59 0.019 6.42 0.012 8.43 -39 11 2 120
ter 95.9 16.59 0.019 6.42 0.012 8.43 -39 8.9 1.7 75
ter 58 16.97 2.09 6.59 1.34 0.02 78 9.4 1.3 230(¢
ter 5.8 16.97 2.09 6.59 1.34 0.02 78 4.2 100(
ter 0 10.41 28.8 6.94 17.9 0 8 64 49 100(
ter 0 10.41 28.8 6.94 17.9 0 8 58 36 880
ter 0 16.93 27.9 7.19 17.3 0 -52 57 50 110
ter 0 16.93 27.9 7.19 17.3 0 -52 55 57 960
ter 2.8 12.86 0.383 6.08 0.249 0 211 35 0.7 570
ter 28 12.86 0.383 6.08 0.249 0 211 32 40
ter 5.4 17.43 2.89 6.1 1.9 1.25 3 8.8 9.3 1600(
ter 5.4 17.43 2.89 6.1 1.9 1.25 3 8.8 1600(
ter 0 15.18 26.5 4.89 16.4 0 237 2 22 3200
ter 0 15.18 26.5 4.89 16.4 0 237 2.2 3100
ter 0 15.18 26.5 4.89 16.4 0 237 23 2.4 3100
ter 0 15.18 26.5 4.89 16.4 0 237 2.3 3000
‘ater 8.8 8.8 9.01 7.33 5.62 10.33 -170 1.3 910
‘ater 8.8 8.8 9.01 7.33 5.62 10.33 -170 1 0.7 590
‘ater 15.5 8.94 9.43 7.36 5.94 9.96 -168 2.6 1,101
ater 16.5 8.94 9.43 7.36 5.94 9.96 -168 1.7 14 550
ater 453 7.42 5.28 7.21 3.33 10.48 -167 2.7 2,901
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TABLE 4-5. TIME-DEPENDENT ARSENIC
CONCENTRATION IN GROUNDWATER

Arsenic Arsenic Arsenic
(mglL) (mgiL) (mgiL)
Well 10-Mar-09 15-Sep-09 12-Feb-10

MW-5 0.008 0.005 0.0035
CECW-1 0.062 0.051 0.035
CECW-2 0.097 0.032 0.014
CECW-3 0.014 0.010 0.011
CECwW-6l 0.345 0.317 0.210
PO-8 0.022 0.018 0.011
PO-10 0.110 0.135 0.064
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(‘W“ TABLE 4-6. MANN-KENDALL TREND ANALYSIS FOR NINE MONITORING WELLS
Location Mann- p-value Slope Trend Last As Test
Kendall S (two sided) (mg/L-year) (mg/L)

CECW-1 -19 0.1391 -0.0044 Down+ 0.035

CECW-2 28 0.0288 0.0068 Up+ 0.014

CECW-3 -35 0.0064 -0.0073 Down+ 0.011

CECW-5 -15 0.1715 -0.0011 Down* 0.0035

CECW-6 -9 0.0909 -0.0448 Down* 0.067

MW-5 24 0.0302 0.0004 Up* 0.004

PO-8 -14 0.2743 -0.0007 Down 0.011

PO-9 -16 0.1508 -0.0005 Down* 0.018

PO-10 -13 0.3115 -0.0015 Down 0.064

Seasonal

Tests

Spring -13 0.6811 0.0000 Down

Summer -5 0.3173 -0.0050 Down*

Fall -45 0.1901 -0.0005 Down

Winter -13 0.1730 -0.0051 Down*

All categories -76 0.1181 -0.0003 Down

* weak p-test
+ strong p-test
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TABLE 4-7. WELL CONSTRUCTION AND LOCATIONS

2010 CAMP GES-January 2006
Depth to Water | Total Depth Depth to Water Total Depth

ID Easting (m) Northing (m) (ft) (ft) {ft) (ft)
PO-10D 383888 4069130 3.59 28.94 3.45 28.85
PO-10 383888 4069129 2,92 12.75 247 12.35
CECW-8D 383908 4069073 3.7 30.35 3.63 32.35
CECW-8 383924 4069016 2.87 7.52 2.8 7.57
CECW-15 383740 4069091 6.42 35.15 4.75 32.25
CECW-10 383741 4069100 Dry 4.61 4.27 12.75
CECW-2 383904 4069307 17.19 26.85 17.27 25
CECW-2D 383903 4069302 19.85 45.83 15.81 458
CECW-3 383777 4069282 11.63 25.39 11.85 254
CECW-3D 383776 4069283 14.85 46.09 14.92 45.9
CECW-6D 383592 4069528 20.55 45.54 20.17 444
CECW-6I 383591 4069529 20.53 34.18 19.67 34.15
PO-8D 383671 4069761 21.83 48.29 21.31 47.9
PO-8 383648 4069749 12.49 18.74 11.32 18.7
MW-5 383838 4070118 8.29 16.91 9.31 16.88
MW-5D 383839 4070119 7.97 33.03 8.9 32
CECW-1D 383906 4069617 20.79 53.16 20.02 51.65
CECW-1 383907 4069614 10.76 27.69 14.52 27.2

Projection: UTM Zone 18S

Datum: WGS84
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TABLE 4-8. As(lll) AS A PERCENTAGE OF TOTAL ARSENIC

As As(lll)
ID (ug/l) | (ugll) | As(il) %
CECW-1 35 34 97%
CECW-1D 19 20 105%
CECW-2 14 2.2 16%
CECW-2D 21 21 100%
CECW-3-F 5 1.3 26%
CECW-3D | 130 110 85%
CECW-6D 25 19 76%
CECW-6l 210 210 100%
CECW-8 8.7 1.1 13%
CECW-8-F | 6.1 1.1 18%
CECW-8D 20 9.4 47%
PO-8 11 2 18%
PO-8-F 9.9 1.7 17%
PO-8D 9.4 1.3 14%
PO-10 64 49 77%
PO-10-F 58 36 62%
P0-10D 57 50 88%
PO-10D-F 55 57 104%
MW-5 3.5 0.7 20%
MW-5D 8.8 0.3 106%
CECW-15 2 2.2 110%




Electronic Filing: Received, Clerk's Office 09/24/2020

12000 -
S 10000 -
=<
e 8000 |
S 6000 | |
=
4000 1
i 2000{ Homogenized Oxidized Fe Reduced Fe
Fe (mg/kg) (mg/kg) (mg/kg)
o B
8 -
A 1
g 6
@ 5 |
2
g
g 7
0 2 |
<
o)  Homogenized Oxidized As Reduced As
As (mglkg) (mg/kg) (mglkg)

Figure 4-2. Box plots of arsenic and iron concentrations in sands for homogenized
samples as compared to color-classified ‘oxidized’ and ‘reduced’ portions of the core
sample.
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Risk Assessment December 26, 2003
Dominion Chesapeake Energy Center Industrial Landfill
MACTEC Project Number 3530-03-1266
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1. Introduction

The Chesapeake Energy Center (CEC) Industrial Landfill (landfill) is located in Chesapeake,
Virginia. As a result of an exceedence of the groundwater protection standard (GPS) for arsenic
and sulfide within the landfill’s compliance groundwater monitoring program, an Assessment of
Corrective Measures (ACM) in compliance with solid waste regulations of the Virginia
Department of Environmental Quality (DEQ) has been required. The Assessment of Corrective
Measures addresses, in a phased manner, the nature and extent of the potential impact to
groundwater and identifies and assess potential corrective measures that may be necessary.

As part of this report, a risk assessment has been conducted consistent with the guidelines of the
Virginia Voluntary Remediation Regulations (Section 9 VAC 20-160-70 (A)(1)(a) of Virginia
Administrative Code), which includes an evaluation of the risks to human health and the
environment posed by the environmental conditions at the landfill. To that end, this report
includes the risk assessment for groundwater associated with the landfill area and soil from the
portion of the landfill that may be frequented by non-Dominion employees.

1.1. Site History

CEC occupies approximately 145 acres of property, approximately 8 miles west of Virginia
Beach and 7 miles south of the City of Norfolk. The eastern boundary is the Southern Branch of
the Elizabeth River (SBER), the southern boundary is Deep Creek, and the western boundary a
cooling water discharge canal to Deep Creek. CEC is a 628 megawatt, coal-fired, electric
generation facility that began operations in the early 1950°s and has always been owned and
operated by Dominion.

Data from the 1960s and 1970s indicate as many as three settling basins for coal ash were
constructed on a peninsula that is located along the southern portion of the CEC property. In
1985 the existing landfill was constructed over the sedimentation basins (DEQ Solid Waste
Permit No. 440).

CEC currently utilizes the landfill for the disposal of coal ash, or coal combustion by-products.
The landfill is used exclusively for the disposal of coal combustion by-products generated by
CEC. The footprint consists of approximately 22.25 acres and is lined with a 20-mil high density
polyethylene (HDPE) flexible geomembrane liner.

Groundwater at the landfill is monitored by CEC to assess any changes of its quality.
Groundwater monitoring has been conducted since 1984. Arsenic concentrations were reported
in the uppermost (shallow) aquifer underlying the landfill at concentrations that statistically
exceed the groundwater protection standard (GPS) of 50 micrograms per liter (ug/L) during 2002.

The range of arsenic concentrations in monitoring wells that exceeded the standard is generally
between 50 and 350 ug/L.

In addition to arsenic, the September 2002 groundwater monitoring event indicated GPS
exceedances for sulfides in one background and two downgradient wells, MW4, CECW4 and
POB8, respectively. Also the March 2003 sampling event identified a GPS exceedance of sulfide
in one well, CECW2. While this may be related to background conditions, nonetheless, sulfides
have been included as a Constituent of Potential Concern (COPC) in this assessment as part of the
landfill’s corrective action program.
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1.2. Hydrogeologic Setting

The landfill is located in the Atlantic Coastal Plain physiographic province on an inverted L-
shaped peninsula. The peninsula is surrounded by the SBER, Deep Creek and a noncontact
cooling water discharge channel. Prior to development, the peninsula was underdeveloped and
consisted of tidal channels and low-laying grass and wooded areas. Tidal marsh presently exists
on the peninsula, to the south of the landfill.

The upper most stratum beneath the landfill is vertically and horizontally variable and consists of
construction fill (that may contain ash), buried bottom and fly ash from historic sedimentation
basins and alluvial deposits from Deep Creek and the SBER (URS, 2003). Groundwater flow
velocity within the fill material ranges from 1.5-to 5.0 feet/year. Below the upper most strata, the
local geology consist of variable layer of silty sand to sand, representing the Norfolk formation,
atop the Yorktown confining unit. Groundwater velocities in the sediments at the site range from
287 to 323 feet/year with velocities decreasing with depth toward the east and is believed to
discharge to the SBER and cooling water channel along preferential flow paths within the
Norfolk formation.

Tides have a variable influence on hydraulic conditions beneath the landfill. Additionally, there
appears to be a downward vertical gradient from the upper to the lower portion of the aquifer
(URS, 2003). Groundwater emanating from the landfill area likely moves toward the tidal marsh
area and subsequently upward flow to the South Branch of the Elizabeth River and Deep Creek.

1.3. Water Supply and Resources

No public or private water supply wells are known to lie within 1,000 feet of the landfill (URS,
2003, EDR, 2002). The station and structures in the vicinity obtain drinking water from public
water supply lines. Groundwater is not used as a drinking water source in the vicinity.

1.4. Regional Setting

The landfill is located within the heavily urbanized Elizabeth River watershed, a tributary of
Chesapeake Bay. Impacts from residential communities, as well as industrial, commercial and
federal government military facilities have lead to the watershed being named as a Region of
Concern and an EPA Pilot River Project (ERP, 2003). The SBER is listed as a severe problem
for all measurement factors except dissolved metals. The SBER currently rates as a “severe
problem” for PAHs in sediment, Benthic Community Health, Mummichog cancer, Dissolved
Oxygen and TBT. The SBER rates as “no problem” for metals. Copper was noted as the only
metal at elevated levels in the SBER, however, the levels did not exceed criterion(Elizabeth River
Project, 2003).

The Elizabeth River is one of approximately 150 major rivers and streams in the Chesapeake Bay
drainage system and is noted as being severely impacted (URS, 2003). The Elizabeth River is
approximately 20 miles long with drainage area that encompasses approximately 300 square
miles within Atlantic Coastal Plan Physiographic Providence including major portions of Dismal
Swamp. In addition, numerous streams and rivers flow into the Elizabeth River, including the
Lafayette River and Deep Creek.
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Industrial use of the Elizabeth River started in the early 1600’s resulting in possible spills and
discharges of wastes into the river and associated sediment (URS, 2003). Three creosote wood
preserving facilities have historically been located on the SBER, north of CEC, two of which
were in operation prior to 1900. Known contaminants associated with these facilities include
polycyclic aromatic hydrocarbons (PAHs) and metals including arsenic and chromium.

The shipbuilding industry that was and is currently present on the SBER has been associated with
discharges of metals and organics. (URS, 2003) In addition, in the 1940’s and 1950°s, the SBER
was the site of numerous fertilizer plants that have been linked to discharges of contaminants
such as chromium, zinc and excess nitrogen and phosphorous. The petroleum industry also has a
presence on the SBER and has been associated with organic and inorganic discharges.

1.5. Terrestrial Habitats

The cover types associated with the landfill are primarily upland, although a small area of tidal
marsh dominates the southern tip of the peninsula (URS, 2003). Descriptions of the ecological
resources associated with these areas are presented in the ACM. The terrestrial areas are
considered as two types that include the surface of the landfill and the vegetated shoreline slope
down to the SBER, Deep Creek and the Cooling Water Channel.
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2. Data Collection and Evaluation

Five surface water samples were collected on December 2, 2003 adjacent to the landfill on Deep
Creek and the Southern Branch of the Elizabeth River. Four background (upstream) surface
water samples were collected in the northern and southern branches of Deep Creek and the
Southern Branch of the Elizabeth River. A total of nine surface water samples were collected at
low tide and at a depth of one foot below the surface at the following locations:

Sample Identification Sample Location Sample Time
# 1 - Southern Branch of Deep Creek - N 36° 45.465° 12/2/03
Upstream of the landfill W 76° 18.485° 11:15
#2 - Deep Creek at Discharge into Southern N 36° 45.436’ 12/02/03
Branch of Elizabeth River W 76° 18.064° 11:20
#3 — Upstream - Southern Branch of Elizabeth | N 36° 45.244° 12/02/03
River — West Side W 76° 17.756’ 11:35

#4 — Upstream Southern Branch of Elizabeth | N 36° 45.238’ 12/02/03
River — East Side W 76° 17.592’ 11:40

#5 - CEC Cooling Water Canal at discharge | N 36°45.711° 12/02/03
to Deep Creek W 76° 18.320° 11:48
#6 — Northern Branch of Deep Creek N 36°45.686° 12/02/03
Upstream of CEC cooling water discharge W 76° 18.413° 11:55
#7 — Northern Channel of Deep Creek before | N 36°45.557° 12/02/03
discharge to Elizabeth River W 76° 18.079’ 12:10
#8 — Southern Branch of Elizabeth River N 36° 46.039° 12/02/03
Downstream of the landfill W 76° 17.956’ 12:20
#9 — Southern Branch of Elizabeth River N 36°46.102° 12/02/03
Downstream of the landfill W 76°17.791° 12:25

A map indicating the location of the sampling points is shown in Figure 2.

The design of the sampling device prevented cross contamination of the samples. A new one liter
glass bottle was attached to the sampling device for each sample collected. After the sampling
device was lowered into the stream to a depth of one foot, the container cap was removed to
allow sample to flow into the bottle. After the bottle was completely filled, the sampling device

was maintained at the sampling depth and the bottle cap was replaced before the sample was
retrieved.

After each sampling point, a new bottle and cap were installed for the next sampling event.
Samples were immediately placed in a cooler and transported to the marina for splitting into the
various fractions.

A 250 ml fraction of the sample for total arsenic analysis was placed in pre-cleaned 250 ml
plastic bottle and preserved with HNO;. An additional 250 ml fraction of the sample for Sulfide
analysis was placed in a 250 ml pre-cleaned plastic bottle and preserved with NaOH and ZnOAC.
Two of the nine samples were field filtered and the 250 ml filtered sample was placed into a pre-
cleaned bottle and preserved with HNO; and labeled for dissolved arsenic analyses. A 250 ml
fraction of each of the remaining seven samples was placed into pre-cleaned 250 ml bottles and
unpreserved for laboratory filtering for dissolved arsenic. All containers and preservatives were
provided by the analytical laboratory.



Electronic Filing: Received, Clerk's Office 09/24/2020

Risk Assessment December 26, 2003
Dominion Chesapeake Energy Center Industrial Landfill
MACTEC Praject Number 3530-03-1266

Field chain of custody forms were completed at the time of sample collection and field samples
were immediately placed in a cooler for transport to the marina where the samples were split into
the various fractions and preserved. Samples were then transported to the offices of MATEC in
Richmond, Virginia and remained on ice in coolers until shipment. Samples were shipped to
ProChem Analytical Services in Roanoke, Virginia by FEDEX on December 3" and arrived at
the laboratory on December 4™. A copy of the analytical report and chain of custody is included
in Appendix A of this report.

Samples were analyzed by ProChem within holding times using the following EPA methods of
analysis:

e Arsenic (total and dissolved) - Methods 6010B
¢ Sulfides using USEPA Method 9031

Surface water samples were analyzed for total and dissolved (filtered) arsenic and total sulfides.
Since the adjacent surface water bodies are not used for drinking water sources, the most sensitive
receptor (most conservative surface water criteria) is aquatic. Therefore, analyses to determine
dissolved arsenic concentrations in the surface water were required for aquatic life evaluation.
Total arsenic concentrations were determined in surface water to assess human receptor
exposures to surface water that includes ingestion and dermal exposure routes. The analytical
results are shown in Table 1.
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3. Exposure Assessment

A complete exposure pathway exists when there is a constituent present in an environmental
media that is in contact with human and/or environmental receptors. Only completed exposure
pathways require assessment.

A chain-link fence encloses the majority of the facility. Non-Dominion personnel cannot enter
the landfill without authorization.  Since the COPCs, specifically arsenic and sulfides are
associated with the power generating industry, the Dominion worker exposures to these
constituents are considered applicable to OSHA including worker Right to Know and medial
monitoring. Non-Dominion or Dominion personnel engaged in soil intrusive activities are
considered as potential receptors. Since exposure assumptions and receptors are different for the
routine direct contact with soil, the exposure pathway is considered complete for Non-Dominion
or Dominion receptors, specifically along the Cooling Water Discharge Canal.

The nearest residences are approximately 2,000 feet to the west and upgradient of the landfill. No
public or private water supply wells are known to lie within 1,000 feet of the landfill (EDR,
2003). CEC and structures in the vicinity obtain drinking water from public water supply lines.
Groundwater is not used as a drinking water source in the vicinity, therefore this exposure
pathway is considered incomplete currently. It is unlikely that the shallow table aquifer will be
used for consumptive purposes in the foreseeable future because of the salinity of the
groundwater.

There is no known use of the adjacent surface water as domestic water sources (URS, 2003)
because adjacent surface water is saline (Dominion Environmental Policy and Compliance-
Water-Waste Section, 1996). Based on VAC 25-260-360 the adjacent surface water bodies are
not considered public water supplies.

Therefore, the appropriate receptor for surface water exposure pathway would be human
(recreationalist) and ecological (aquatic species). While the most stringent exposure pathways
and criterion would be chronic aquatic surface water receptors, both human (recreationalists) and
aquatic receptor exposure pathways to surface water were evaluated. Based on VAC 25-260-140,
the aquatic receptor is marine.

On- and off-site exposure pathways were evaluated for completeness. Since the groundwater
discharges to off-site surface water, this pathway is considered complete to off-site human and
ecological receptors. The other completed exposure pathway is direct contact with on-site soil.
The COPCs are restricted to arsenic and sulfides for surface water and arsenic in soil. The on-
and off-site exposure pathways including surface water and soil are included in Table 2.

3.1. COPCs

The two COPC:s are arsenic and sulfides. While associated with power generating industry, there
are many other sources of both of these COPCs. EPA has recently revised the MCL for arsenic
from 50 to 10 ug/L. The criterion for arsenic (dissolved) in marine surface water is 36 ug/L.
There is no MCL for total sulfides in groundwater. The sulfide GPS for the CEC has been
established at 2.4 mg/L, based on the limit of quantification (LOQ). There is not a “generic”
surface water criterion for sulfides.
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Arsenic

Arsenic is an element that occurs naturally in the earth’s crust at an average concentration of 25
mg/kg and is primarily associated with igneous and sedimentary rocks in the form of inorganic
arsenic compounds. Background arsenic concentrations in soil range from about 1 to 40 pg/g,
with a mean value of about 5 mg/kg. The U.S.Geological Survey reports the mean and range of
arsenic in soil and other surficial materials as 7.2 and <0.01-97 mg/kg, respectively (ATSDR,
2000).

While arsenic is released to the environment from natural sources such as wind-blown dirt and
volcanoes, releases from anthropogenic sources occurs as well such as nonferrous metal mining
and smelting, pesticide application, coal combustion, wood combustion, and waste incineration.
Most anthropogenic releases of arsenic are to land or soil, primarily in the form of pesticides or
solid wastes. However, amounts are also released to air and water (ATSDR, 2000)

Arsenic released to land is predominantly inorganic and relatively immobile because it binds to
soil particles. It is often primarily associated with iron and manganese oxides in soil and does not
leach readily to groundwater. While arsenic released from combustion processes will generally
occur as highly soluble oxides, environmental conditions will convert it to a more insoluble form.
These reactions are influenced by Eh (the oxidation-reduction potential), pH, metal sulfide and
sulfide ion concentrations, iron concentration, temperature, salinity, and distribution and
composition of the biota. Only soluble forms of arsenic are known to leach into shallow
groundwater. When found in groundwater, it is often associated with particulates rather than
dissolved (ATSDR, 2000).

In aquatic systems, inorganic arsenic occurs primarily in two oxidation states, As(V) and As(IIl).
Both forms generally exist together although As(V) predominates under oxidizing conditions and
As(III) predominates under reducing conditions. Much of the arsenic will adsorb to particulate
matter and sediment (ATSDR, 2000).

Sulfides

Sulfides can be an indicator of industrial pollution from multiple sources and are an active
regulatory target, particularly for air emissions from industrial operations. Sulfides are also
naturally occurring. In analyzing for sulfides, the results reflect all sulfides present in the sample
regardless of which type. The potential impact to human health and the environment differs
depending upon the speciation.

There is no MCL for total sulfides in groundwater. The sulfide GPS for the landfill has been
established at 2.4 mg/L, which has been determined to be the limit of quantification (LOQ).
There is not a “generic” surface water criterion for sulfides

3.2. Soil

Tier 1

The on-site and background soil sample results were evaluated in accordance with VRP risk
assessment guidance. In Tier I, the landfill’s maximum arsenic soil concentrations were
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compared to background maximum concentrations (Table 3). The maximum landfill arsenic
concentration (6.2 mg/kg ) did not exceed the maximum background concentration (10.8 mg/kg ),
therefore arsenic was eliminated from further evaluation.

3.3. Groundwater

Tier I

For this evaluation, the landfill’s March 2003 groundwater monitoring results were used.
Background groundwater data was compared to downgradient data in Tier I (Table 4). Maximum
concentrations of arsenic, barium, beryllium, chromium, copper, selenium, sulfides and zinc in at
least one downgradient well exceeded background concentrations. It is not unusual for
groundwater in this type of soil to have wide ranging background concentrations of inorganics.
Nonetheless, these constituents were carried forward in Tier II.

In the March, 2003 monitoring event, one well (CECW2) was found to contain sulfides greater
than the GPS (2.6 mg/L versus 2.4 mg/L). Sulfides were not detected in background at
concentrations exceeding the method detection limit (MDL) of 0.48 mg/L, therefore sulfides may
be present in background but at concentrations below 0.48 mg/L. While the sulfide GPS is not
risk-based, sulfides were retained for further evaluation.

Tier 11

Based on maximum concentrations, of the eight constituents carried forward in Tier II only
arsenic and sulfides were retained for further evaluation as these concentrations exceeded the
GPS (Table 5). Historically, the range of arsenic concentrations in the landfill’s monitoring wells
that exceeded the standard is generally between 50 and 350 ug/L. The arsenic groundwater
concentration used in this evaluation is 118 ug/L (PO10) based on the maximum arsenic
concentration in the most recent round of groundwater monitoring (March 2003). Groundwater
samples from CECW1, CECW6, and PO10 (Table 1, URS groundwater Monitoring Data Report
for March 4, 2003) exceeded the current 50 ug/l GPS for arsenic.

With the exception of one well (CECW?2), sulfides are either non-detect or below the LOQ and
were (“J”) flagged as estimated concentrations. There are no health or risk-based criteria
available to develop a human health sulfide criterion for groundwater.

Tier II1

An acceptable alternative concentration limit (ACL) for the landfill should be protective of
promulgated ecological water quality standards. Therefore, the chronic ambient surface water
quality criteria for dissolved arsenic (36 ug/L) can serve as the basis for developing the site-
specific ACL. In other words, the final concentration in surface water resulting from the
groundwater mass discharge to the adjacent surface water bodies should not exceed 36 ug/L.

Using the historic maximum for arsenic (350 ug/L) and the monitoring data for March 4, 2003,
the mass discharge to and resultant final concentrations in the adjacent surface water bodies were
estimated using conservative assumptions in the Q7-10 and Mean Harmonic Flow (MHF)
models. Assuming that the arsenic plume is the entire length of the landfill with groundwater

10
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discharging to the surface body that has the most limited flow (Deep Creek), the increased arsenic
concentration within the surface water body including that of the background concentration is
estimated to be 2-8 ug/L. For the SBER, where there is more dilution of discharge, the predicted
arsenic concentration is 1-3 ug/L. It should be noted that this is a conservative comparison since
the groundwater data used in the model is based on total arsenic while the surface water criteria is
based on dissolved arsenic concentrations. Based on local hydrogeologic conditions (e.g. pH and
Eh) the dissolved concentration represents a variable percentage of the total arsenic
concentration.

Back calculating using models Q7-10 and MHF to obtain ACLs for groundwater, the maximum
arsenic groundwater concentration (and thus the proposed ACL for groundwater at the landfill)
could be 1,780 to 18,940 ug/L, depending on the model used.

In general, the Q7-10 model is applied to surface waters destined for domestic use, specifically
for those constituents classified as carcinogens. As a conservative measure, selecting the results
from the Q7-10 model with the lowest mixing conditions (Deep Creek) and applying aquatic
receptors, the ACL for arsenic is 1,780 ug/L for groundwater discharging to Deep Creek and
SBER. As a comparison, for the larger water body of the SBER, arsenic discharge concentrations
of 8,176 ug/L to 71,042 ug/L using the Q7-10 or MHF model would not exceed the surface water
aquatic criteria of 36 ug/I.

The modeling results are presented in Appendix C of this report.

3.4. Surface Water

As noted previously, the exposure pathway to constituents in the shallow groundwater is
incomplete, however, the exposure pathway of groundwater migration and discharge to surface
water is complete. Transport processes will further dilute groundwater concentrations prior to
discharge into the adjacent surface water bodies. As a conservative measure, this process was not
included in the risk assessment. Mixing within the surface water would occur depending upon
the local flow conditions and this was conservatively modeled using the Q7-10 and MHF models.
(Appendix C)

Tier I

Upstream surface water concentrations were compared to landfill-side samples to assess the
potential discharge of site groundwater to the adjacent surface water bodies for the specific
constituents that were identified as COPC in groundwater, i.e., arsenic and sulfides. Based on
recently collected data, the maximum concentration of sulfides in background (2.1 mg/L from
Sample ID No.1) located upstream of CEC (within the Deep Creek South Branch) was not
exceeded by any of the samples taken along the landfill’s reaches of the surface water bodies.
Therefore, it can be concluded that sulfide concentrations in surface water bodies adjacent to the
landfill are within the concentration range of upstream background (Table 6). Therefore, total
sulfide was not retained for further evaluation.

Surface water at two (2) locations (Sample Location 5 and 8) exceeded the maximum background
concentration of dissolved arsenic (1.66 ug/L at Sample ID No. 4). These samples contained
dissolved arsenic concentrations of 2.16 ug/L and 3.44 ug/L, respectively. Therefore, dissolved
arsenic was retained for further evaluation (Table 6).

11
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Tier 11

By regulation, the Tier II screening values for surface water are based on the Virginia Water
Quality Criteria (WQC). Since the SBER is tidal, the appropriate criteria are those for marine
aquatic receptors. The appropriate saline water criterion for chronic aquatic receptors for
dissolved arsenic is 36 ug/L. As found by others (ERP, 2003) dissolved arsenic concentrations in
the surface water taken upstream, landfill-side and downstream do not exceed the WQC (Table
7.

Exposures of humans during recreational use of the surface water would be minimal, while
aquatic receptors are more sensitive based on the most conservative surface water criteria.
Nonetheless, risks associated with exposure to surface water for adults and children (dermal and
ingestion) were calculated using the maximum total rather than dissolved arsenic concentration in
surface water per VRP guidance. Using conservative exposure assumptions, the estimated risk
from the maximum total arsenic concentration in surface water were de minimis (less than 10°®).
(Table 8)

3.5. Sediment

While the exposure pathway from groundwater discharge and surface water runoff to sediment is
a potentially completed exposure pathway, it was not assessed in this risk evaluation. Based on
the on-site soil and surface water concentrations of COPCs and the evaluation of risks provided
above, it is unlikely that the exposures experienced by trespassers, recreationalists or benthic
organisms in contact with sediment in surface water on or adjacent to the landfill would be
impacted adversely and/or experience exposures any greater than that of background conditions.

VRP guidance indicates that risk-based sediment criteria are 10x greater than the Tier II soil
screening criteria (non-restrictive or residential criteria). Based on the arsenic surface soil data
reviewed for this assessment, arsenic in soil that may be transported from the on-site areas
sampled into surface water would present similar exposure conditions as background. Based on
VRP Tier II arsenic criterion, the arsenic in soil/sediment would not pose an unacceptable risk.

12
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4. Summary and Conclusions

Data from three media (soil, surface water and groundwater) were screened to determine if
constituent concentrations in these media posed an unacceptable risk to human health and the
environment. The evaluation was limited to inorganics and sulfide in groundwater, inorganics in
soil and arsenic (total and dissolved) and sulfide in surface water. '

Soil —The arsenic concentrations in the soil on the landfill reviewed for this assessment are
consistent with background. Based on the land use (industrial) and the limited exposures to soil
that may occur with non-Dominion personnel, there is no unacceptable risk to receptors from
arsenic in soil as the concentrations are less than that of background.

Groundwater — Groundwater samples were in concentrations either greater than background
and/or exceeding the GPS for two constituents, i.e., arsenic and sulfide. The groundwater under
the site is not potable and no nearby wells were located so the exposure pathway is incomplete.
An institutional control can be placed on the property that would ensure that groundwater would
not be used in a manner that provided ingestion and dermal contact exposure pathways.

Based on DEQ’s Guidance for developing GPS the acceptable alternative concentration limit
(ACL) for the landfill should be protective of promulgated ecological standards. Therefore, the
chronic ambient water quality criteria for dissolved arsenic (36 ug/L) can serve as the basis for
developing the site-specific ACL. The final concentration in surface water resulting from the
groundwater mass discharge to the adjacent surface water bodies should not exceed 36 ug/L.
Using the Q7-10 model with conservative assumptions, the proposed arsenic ACL is 1,780 ug/L
for groundwater discharging to Deep Creek and SBER.

Since the GPS for sulfide at the landfill has been established at 2.4 mg/L, Dominion may consider
petitioning for a variance to increase the levels to the maximum detected in the background wells
or alternatively, a site-specific criterion may be developed using the same method applied to
arsenic but using the maximum upstream background sulfide concentration as the “not to exceed”
final surface water concentration.

Surface Water — As found by others (ERP, 2003) dissolved arsenic concentrations in the surface
water taken upstream, landfill-side and downstream do not exceed the WQC. Using conservative
exposure assumptions, the estimated risk from the maximum total arsenic concentration in
surface water were de minimis (less than 10°°) for all total arsenic surface water concentrations.

WQS have not been established for total sulfides. The maximum concentration of sulfides were
found in background (2.1 mg/L from Sample ID No.1) located upstream of CEC within the
Southern Branch of Deep Creek. Background concentrations were not exceeded by any of the
samples taken along the landfill’s reaches of the surface water bodies. Therefore, it appears that
the CEC groundwater contribution to total sulfide concentrations in adjacent surface water bodies
is minimal and poses little risk to existing environmental conditions.

13
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Risk Assessment December 26, 2003
Dominion Chesapeake Energy Center Industrial Landfill
MACTEC Project Number 3530-03-1266
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URS, Assessment of Corrective Measures, 2003b
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Table 1: Analytical Summary
Dominion Energy- Chesapeake Energy Center
Surface Water Sampling
December 6 -7, 2003

Sample Sample Location Arsenic, Arsenic, Sulfide
Identification | Description Total (ng/l) Dissolved (ng/l) (mg/l)

#1 Deep Creek South
Branch Upstream of 328 <090 2.1
CEC

#2 Deep Creek at CEC L13 <0.90 <1.0

#3 Upstream of CEC on
South Branch <0.90 <0.90 1.1
Elizabeth River —
West

#4 Upstream of CEC
on South Branch 2.28 1.66 <10
Elizabeth River East

#5 CEC Discharge 3.0 216 11
Canal

#6 Deep Creek <0.90 <0.90 <1.0
Upstream

#7 Entrance to
Discharge Canal 209 1.10 <10

#8 ghzabeth River 3.15 174 11

ownstream of

CEC- West

#9 Elizabeth River <0.90 <0.90 <10

Downstream on
CEC -East
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Table 2 Selection of Exposure Pathways

Medium Exposure Receptor Receptor Exposure Rationale for Selection or Exclusion
Medium Population Age Route of Exposure Pathway
Groundwater Groundwater Resident Adult Dermal Not complete = no wells identified and groundwater not potable - Industrial land use
Ingestion Not complete = no wells identified and groundwater not potable - Industrial land usc
Child Dermal Not complete = no wells identified and groundwater not potable - Industrial land use
Ingestion Not complete = no wells identified and groundwater not potable - Industrial land usc
Shower Air Adult Inhalation Not complete = no volatiles identified as COPCs
Building Adult Inhalation Not complete = no volatiles identified as COPCs
Air Child Inhalation Not completc = no volatiles identificd as COPCs
Groundwater Construction Adult Dermal Not complete = no wells identified and groundwater not potable
Worker Ingestion Not complete = no wells identified and groundwater not potable
Air Inhalation Not complete -= no volatiles identified as COPCs
Groundwater Commercial/ Adult Dermal Not complete = no wells identified and groundwater not potable
Industrial Ingestion Not complete = no wells identificd and groundwater not potable
Building Air Inhalation Not complete -= no volatiles identificd as COPCs
Surface Water Surface Water Recreational/ Adult Dermal Complete but minimal exposure/de minimus risk (<10-6) or cqual to background
Trespasser Ingestion Complete but minimal exposure/de minimus risk (<10-6) or equal to background
Child Dermal Complete but minimal exposure/de minimus risk (<10-6) or equal to background
Ingestion Complete but minimal exposure/de minimus risk (<10-6) or equal to background
Aquatic Adult Ingestion Complete but minimal exposure - COPCs not bioaccumulative = background
Organisms Child Ingestion Complete but minimal exposure - COPCs not bioaccumulative

1/7/2004
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Table 2 Selection of Exposure Pathways

Medium Exposure Receptor Receptor Exposure Rationale for Selection or Exclusion
Medium Population Age Route of Exposure Pathway
——————— __ I
Soil Soil Resident Adult Dermal Not complete - Industrial land use
Ingestion Not complete - Industrial Jand use
Child Dermal Not complete - Industrial tand use
Ingestion Not complete - Industrial land use
Air Adult Inhalation Not complete - no volatiles identificd as COPCs
Child Inhalation Not complete - no volatiles identified as COPCs
Soil Trespasser/Visitor Adult Dermal Complete
Ingestion Complete
Child Dermal Complete
Ingestion Complete
Air Adult Inhalation Incomplete - no volatiles identified
Child Inhalation Incomplete - no volatiles identified
Soil Construction Adult Dermal Complete
Worker Ingestion Complete
Air Inhalation Incomplete - no volatiles identified
Soil Commercial/ Adult Dermal Complete
Industrial Ingestion Complete
Air Inhalation Incomplete - no volatiles identified
Sediment Sediment Recreational/ Adult Dermal Potentially complete - Not accessed - minimal exposure potential - likely similar to background conditions
Trespasser Ingestion Potentially complete - Not accessed ~ minimal exposure potential - likely similar to background conditions
Child Dermal Potentially complete - Not accessed - minimal exposure potential - likely similar to background conditions
Ingestion Potentially complete - Not accessed - minimal exposure potential - likely similar to background conditions
Aquatic Adult Ingestion Potentially complete - Not accessed - minimal exposure potential - likely similar to background conditions
Organisms Child Ingestion Potentially complete - Not accessed - minimal exposure potential - likely similar to background conditions

1/7/2004 20f2
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Table 8

CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE AND CENTRAL TENDENCY

South Branch Elixabeth River/ Deep Creek

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water
Exposure Point: Surface Water

Receptor Population: Resident (On-Site)

Receptor Age: Adult

RESIDENT (ON-SITE)

CEC
Chesapeake, Virginia

Exposure Chemical RME RME CT CT RME CT Cancer Slope Cancer Slope RME CT
Route of Potential EPC EPC EPC EPC Intake Intake Factor Factor Units Cancer Cancer
Concem Value Units Value Units (Cancer) (Cancer) Risk Risk
(mg-kg-day) (mg-kg-day)
anestion 1,1,1-Trichloroethane 0.00E+00 | mgfi | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
1,1-Biphenyl 0.00E+00 | mg/l | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mgfkg-day)-1 0.00E+00 0.00E+00
1,3,5-Trinitrobenzene 0.00E+00 [ mg/l | 0.00E+00 | mg/ 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
2,4,5-Trichloropheno! 0.00E+00 | mgAl | 0.00E+00 [ mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
2,4,6-Trinitrotoluene 0.00E+00 { mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 3.00E-02 (mg/kg-day)-1 0.00E+00 0.00E+00
2,4-Dinitrotoluene 0.00E+00 | mg/l | 0.00E+00 | mon 0.00E+00 0.00E+00 6.80E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
2,6-Dinitrotoluene 0.00E+00 | mg/N | 0.00E+00 | mg/l 0.00E+00 0.00E+00 6.80E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
2-Amino-4,6-Dinitrotoluene 0.00E+00 | mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 6.80E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
2-Butanone 0.00E+00 | mg/l | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
2-Methylnaphthatene 0.00E+00 | mgAl | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
2-Nitrotoluene 0.00E+00 | mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
4,4-DDD 0.00E+00 | mgAl | 0.00E+00 | ma/l 0.00E+00 0.00E+00 2.40E-01 {mgl/kg-day)-1 0.00E+00 0.00E+00
4,4'-DDE 0.00E+00 | mgA | 0.00E+00 | mgf 0.00E+00 0.00E+00 3.40E-01 {mg/kg-day)-1 0.00E+00 0.00E+00
4.4-DDT 0.00E+00 | mg/l | 0.00E+00 | ma/l 0.00E+00 0.00E+00 3.40E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
4-Amino-2,6-dinitrotoluene 0.00E+00 | mg/l | 0.00E+00 | ma/l 0.00E+00 0.00E+00 6.80E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
Acenaphthene 0.00E+00 | mgAl | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (ma/kg-day)-1 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 | mg/ | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Acetone 0.00E+00 | mgA | 0.00E+00 | mg/ 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Aldrin 0.00E+00 | mgfl | 0.00E+00 | mgA 0.00E+00 0.00E+00 1.70E+01 (mg/kg-day)-1 0.00E+00 0.00E+00
alpha-BHC 0.00E+00 | mgA | 0.00E+00 | mgf 0.00E+00 0.00E+00 6.30E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
alpha-Chlordane 0.00E+00 | mgfl | 0.00E+00 | mgh 0.00E+00 0.00E+00 3.50E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
Aluminum 0.00E+00 | mg/l | 0.00E+00 | mgfl 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Anthracene 0.00E+00 | mg/N | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Antimony 0.00E+00 | mg/l | 0.00E+00 | mg/ 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
Arsenic 3.096-03 | mg/l | 0.00E+00 | mg/l 3.45E-07 0.00E+00 1.50E+00 (mg/kg-day)-1 5.17E-07 0.00E+00
Barium 0.00E+00 | mg/N | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
Benzaldehyde 0.00E+00 | mg/ | 0.00E+00 | mg/ 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Benzo(a)anthracene 0.00E+00 { mgA | 0.00E+00 | mgfl 0.00E+00 0.00E+00 7.30E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
Benzo(a)pyrene 0.00E+00 | mgA | 0.00E+00 | mgh 0.00E+00 0.00E+00 7.30E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Benzo(b)fluoranthene 0.00E+00 | mgA | 0.00E+00 | mg/l | 0.00E+00 0.00E+00 7.30E-01 (mg/kg-day)-1 0.00E+00 0.00E+00

PMC Environmental
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Table 8

CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE AND CENTRAL TENDENCY

South Branch Elixabeth River/ Deep Creek

Medium: Surface Water

Receptor Age: Adult

Scenario Timeframe: Future

Exposure Medium: Surface Water
Exposure Point: Surface Water
Receptor Population: Resident (On-Site)

RESIDENT (ON-SITE)

CEC
Chesapeake, Virginia

3

Exposure Chemical RME RME CT CT RME CT Cancer Slope Cancer Slope RME CT
Route of Potential EPC EPC EPC EPC Intake Intake Factor Factor Units Cancer Cancer
Concem Value Units Value Units (Cancer) (Cancer) Risk Risk
{mg-kg-day) (mg-kg-day)
Benzo(g,h,i)perylene 0.00E+00 | mg/ | 0.00E+00 | mgfl 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Benzo(k)fluoranthene 0.00E+00 | mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 7.30E-02 (mg/kg-day)-1 0.00E+00 0.00E+00
Beryllium 0.00E+00 | mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Bis(2-ethylhexyl)phthalate 0.00E+00 | mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 1.40E-02 (mg/kg-day)-1 0.00E+00 0.00E+00
Butylbenzy| phthalate 0.00E+00 | mgA | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Cadmium 0.00E+00 | mgA | 0.00E+00 | mg/i 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Calcium 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Carbazole 0.00E+00 | mg/l | 0.00E+00 | magfl 0.00E+00 0.00E+00 2.00E-02 (mg/kg-day)-1 0.00E+00 0.00E+00
Carbon Disulfide 0.00E+00 | mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Chloramethane 0.00E+00 | mg/l | 0.00E+00 | mgA 0.00E+00 0.00E+00 1.30E-02 (mg/kg-day)-1 0.00E+00 0.00E+00
Chromium 0.00E+00 | mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Chrysene 0.00E+00 | mg/l | 0.00E+00 | mgA 0.00E+00 0.00E+00 7.30E-03 (mg/kg-day)-1 0.00E+00 0.00E+00
cis-1,2-Dichloroethene 0.00E+00 | mg/l | 0.00E+00 | mg/i 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Cobalt 0.00E+00 | mgA | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Copper 0.00E+00 | mgA | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Cyanide 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Cyclohexanone 0.00E+00 | mgA | 0.00E+00 | mg/i 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
delta-BHC 0.00E+00 | mgA | 0.00E+00 | mgh 0.00E+00 0.00E+00 1.80E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Dibenz(a,h)anthracene 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 7.30E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Dibenzofuran 0.00E+00 | mgfl | 0.00E+0Q | mgh 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Dieldrin 0.00E+00 | mgfl | 0.00E+00 | mgh 0.00E+00 0.00E+00 1.60E+01 (mg/kg-day)-1 0.00E+00 0.00E+00
Diethyl phthalate 0.00E+00 | mg/t | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Dimethyl phthalate 0.00E+00 | mgAl | 0.00E+00 | mgl 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Di-n-buty! phthalate 0.00E+00 | mgA | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Di-n-octyl phthalate 0.00E+00 | mgfi | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Endosulfan Il 0.00E+00 | mgAl | 0.00E+00 | mgf 0.00E+00 0.00E+00 0.00E+00 (mgfkg-day)-1 0.00E+00 0.00E+00
Endosuifan sulfate 0.00E+00 | mgfAl | 0.00E+00 | mgfl 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Endrin 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Endrin aldehyde 0.00E+00 | mg/l | 0.00E+00 | mgf 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Endrin ketone 0.00E+00 | mg/l | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
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Table 8

CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE AND CENTRAL TENDENCY

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure Point. Surface Water

Receptor Population: Resident (On-Site)

Receptor Age: Adult

RESIDENT (ON-SITE)
South Branch Elixabeth River/ Deep Creek

Chesapeake, Virginia

CEC

Exposure Chemical RME RME CT CT RME CT Cancer Slope Cancer Slope RME CT
Route of Potential EPC EPC EPC EPC Intake Intake Factor Factor Units Cancer Cancer
Concemn Value Units Value Units (Cancer) (Cancer) Risk Risk
(mg-kg-day) (mg-kg-day)
Fluoranthene 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Fluorene 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
gamma-Chlordane 0.00E+00 | mgfl | 0.00E+00 | mgh 0.00E+00 0.00E+00 3.50E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
Heptachlor 0.00E+00 | mg/l | 0.00E+00 | mgf 0.00E+00 0.00E+00 4.50E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Heptachlor Epoxide 0.00E+00 | mgfl | 0.00E+00 | mgh 0.00E+00 0.00E+00 9.10E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
HMX 0.00E+00 | mgA | 0.00E+00 | mgh 0.00E+00 0.00E+00 1.10E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | mgA | 0.00E+00 | mg/ 0.00E+00 0.00E+00 7.30E-01 {mg/kg-day)-1 0.00E+00 0.00E+00
Iron 0.00E+00 | mgA | 0.00E+00 | mgf 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Lead 0.00E+00 | mgA | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Magnesium 0.00E+00 | mgfi | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Manganese 0.00E+00 } mg/l | 0.00E+00 | mgf 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Mercury 0.00E+00 | mgA | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Methoxychlor 0.00E+00 | mgf | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mgfkg-day)-1 0.00E+00 0.00E+00
Methylene chlonde 0.00E+00 | mgh | 0.00E+00 | mg 0.00E+00 0.00E+00 7.50E-03 (mg/kg-day)-1 0.00E+00 0.00E+00
Naphthalene 0.00E+00 | mgh | 4.03E-05 | mgh 0.00E+00 4.22E-10 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Nickel 0.00E+00 | mgA | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mgfkg-day)-1 0.00E+00 0.00E+00
N-Nitrosodiphenylamine 0.00E+00 | mghA | 0.00E+00 | mgf 0.00E+00 0.00E+00 4.90E-03 (mg/kg-day)-1 0.00E+00 0.00E+00
Pentachloropheno! 0.00E+00 | mgA | 0.00E+00 { mgfl 0.00E+00 0.00E+00 1.20E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
Phenanthrene 0.00E+00 | mgA | 0.00E+00 | mgfl 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Potassium 0.00E+00 | mg/l | 0.00E+00 | mgf 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Pyrene 0.00E+00 | mg/l | 0.00E+00 | mgfl 0.00E+00 0.00E+00 0.00E+00 (mgfkg-day)-1 0.00E+00 0.00E+00
RDX 0.00E+00 | mgA | 0.00E+00 | mgfl 0.00E+00 0.00E+00 1.10E-01 (mgfkg-day)-1 0.00E+00 0.00E+00
Selenium 0.00E+00 | mgi | 1.93E-03 | mgfl 0.00E+00 2.02E-08 0.00E+00 (mgfkg-day)-1 0.00E+00 0.00E+00
Silver 0.00E+00 | mgA | 0.00E+00 | mgfl 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Sodium 0.00E+00 | mgA | 0.00E+00 | mgfl 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Tetryl 0.00E+00 | mgA | 0.00E+00 | mgfAl 0.00E+00 0.00E+00 7.60E-03 (mg/kg-day)-1 0.00E+00 0.00E+00
Thallium 0.00E+00 | mgA | 0.00E+00 | mgfl 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
TOC 0.00E+00 | mgA | 0.00E+00 | mgfl 0.00E+00 0.00E+00 0.00E+00 (mgfkg-day)-1 0.00E+00 0.00E+00
Toluene 0.00E+00 | mg/l | 0.00E+00 | mgfl 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Xylenes, total 0.00E+00 | mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
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Table 8

CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE AND CENTRAL TENDENCY

Scenario Timeframe: Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure Point: Surface Water

Receptor Population: Resident (On-Site)

Receptor Age: Adult

RESIDENT (ON-SITE)
South Branch Elixabeth River/ Deep Creek

Chesapeake, Virginia

CEC

Exposure Chemical RME RME CT CcT RME CT Cancer Slope Cancer Slope RME CT
Route of Potential EPC EPC EPC EPC Intake Intake Factor Factor Units Cancer Cancer
Concemn Value Units Value Units (Cancer) (Cancer) Risk Risk
(mg-kg-day) (mg-kg-day)
Trichloroethene 0.00E+00 | mgnt | 0.00E+00 | mgA 0.00E+00 0.00E+00 4.00E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
Vanadium 0.00E+00 | mgA | 2.36E-02 | mgA 0.00E+00 2.47E-07 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Zinc 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Dermal 1,1,1-Trichloroethane 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
1,1'-Biphenyl 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
1,3,5-Trinitrobenzene 0.00E+00 | mgAl | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
2,4,5-Trichlorophenol 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
2,4,6-Trinitrotoluene 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 3.00E-02 (mg/kg-day)-1 0.00E+00 0.00E+00
2,4-Dinitrotoluene 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 6.80E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
2,6-Dinitrotoluene 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 6.80E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
2-Amino-4,6-Dinitrotoluene 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 6.80E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
2-Butanone 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mglkg-day)-1 0.00E+00 0.00E+00
2-Methylnaphthalene 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
2-Nitrotoluene 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
4,4-DDD 0.00E+00 | mgAl | 0.00E+00 | mgA 0.00E+00 0.00E+00 2.40E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
4,4-DDE 0.00E+00 | mgA | 0.00E+00 | mgh 0.00E+00 0.00E+00 3.40E-01 {mg/kg-day)-1 0.00E+00 0.00E+00
4.4-DDT 0.00E+00 | mgA | 0.00E+00 | mgh 0.00E+00 0.00E+00 3.40E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
4-Amino-2,6-dinitrotoluene 0.00E+00 | mgAd | 0.00E+00 | mgA 0.00E+00 0.00E+00 6.80E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
Acenaphthene 0.00E+00 | mg/i | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 | mgAi | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Acetone 0.00E+00 | mgA | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Aldrin 0.00E+00 | mgA | 0.00E+00 | mgh 0.00E+00 0.00E+00 1.70E+01 (mg/kg-day)-1 0.00E+00 0.00E+00
alpha-BHC 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 6.30E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
alpha-Chlordane 0.00E+00 | mgAi | 0.00E+00 | mgh 0.00E+00 0.00E+00 3.50E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
Aluminum 0.00E+00 | mgA | 0.00E+00 | mgf 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Anthracene 0.00E+00 | mgf | 0.00E+00 | mgf 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Antimony 0.00E+00 | mgfi | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Arsenic 3.09E-03 | mgAi | 0.00E+00 | mgh 3.45E-08 0.00E+00 1.50E+00 (mg/kg-day)-1 5.17E-08 0.00E+00
Barium 0.00E+00 | mgfi | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Benzaldehyde 0.00E+00 | mg/i | 0.00E+00 { mgh 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
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Table 8

CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE AND CENTRAL TENDENCY

South Branch Elixabeth River/ Deep Creek

Scenario Timeframe: Future

Medium: Surface Water

Exposure Medium: Surface Water
Exposure Paint: Surface Water

Receptor Population: Resident (On-Site)

Receptor Age: Adult

RESIDENT (ON-SITE)

CEC
Chesapeake, Virginia

Exposure Chemical RME RME CT CT RME CT Cancer Slope Cancer Slope RME CT
Route of Potential EPC EPC EPC EPC Intake Intake Factor Factor Units Cancer Cancer
Concem Value Units Value Units (Cancer) (Cancer) Risk Risk
(mg-kg-day) (mg-kg-day)
Benzo(a)anthracene 0.00E+00 | mg/ | 0.00E+00 | mgf 0.00E+00 0.00E+00 7.30E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
Benzo(a)pyrene 0.00E+00 | mgAl | 0.00E+00 | mgf 0.00E+00 0.00E+00 7.30E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Benzo(b)fluoranthene 0.00E+00 | mgAl | 0.00E+00 | mgf 0.00E+00 0.00E+00 7.30E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
Benzo(g,h,i)perylene 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Benzo(k)flugranthene 0.00E+00 | mg/l | 0.00E+00 | maA 0.00E+00 0.00E+00 7.30E-02 (mg/kg-day)-1 0.00E+00 0.00E+00
Beryllium 0.00E+00 | mg# | 0.00E+00 | mgn 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Bis(2-ethylhexyl)phthalate 0.00E+00 | mgfi | 0.00E+00 | mgA 0.00E+00 0.00E+00 1.40E-02 (mg/kg-day)-1 0.00E+00 0.00E+00
Butylbenzyl phthalate 0.00E+00 | mgA | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Cadmium 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Calcium 0.00E+00 | mg/l | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Carbazole 0.00E+00 | mg/l | 0.00E+00 | mgh 0.00E+00 0.00E+00 2.00E-02 (mg/kg-day)-1 0.00E+00 0.00E+00
Carbon Disulfide 0.00E+00 | mgAn | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Chloramethane 0.00E+00 | mg/l | 0.00E+00 | mgA 0.00E+00 0.00E+00 1.30E-02 {mg/kg-day)-1 0.00E+00 0.00E+00
Chromium 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Chrysene 0.00E+00 | mgAN | 0.00E+00 | mgh 0.00E+00 0.00E+00 7.30E-03 (mg/kg-day)-1 0.00E+00 0.00E+00
cis-1,2-Dichleroethene 0.00E+00 | mgfi | 0.00E+00 | mg/ 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Cobalt 0.00E+00 | mg/l | 0.00E+00 | mgfl 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Copper 0.00E+00 | mgA | 0.00E+00 | mg/ 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Cyanide 0.00E+00 { mg/l | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Cyclohexanone 0.00E+00 | mg/l | 0.00E+00 | mg/ 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
delta-BHC 0.00E+00 | mgA | 0.00E+00 | mg/l 0.00E+00 0.00E+00 1.80E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
Dibenz(a,h)anthracene 0.00E+00 | mgA | 0.00E+00 | mg/ 0.00E+00 0.00E+00 7.30E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
Dibenzofuran 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Dieldrin 0.00E+00 | mgA | 0.00E+00 | mg/l 0.00E+00 0.00E+00 1.60E+01 (mg/kg-day)-1 0.00E+00 0.00E+00
Diethyl phthalate 0.00E+00 | mgfi | 0.00E+00 | mgfl 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Dimethyl phthalate 0.00E+00 | mg/l | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Di-n-butyl phthalate 0.00E+00 | mgAi | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Di-n-octyl phthalate 0.00E+00 | mgAl | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Endosulfan |l 0.00E+00 | mgA | 0.00E+00 | mgfl 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
|Endosulfan sulfate 0.00E+00 | mg/i | 0.00E+00 | mafl 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
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Table 8

CALCULATION OF CANCER RISKS
REASONABLE MAXIMUN EXPOSURE AND CENTRAL TENDENCY

Scenario Timeframe: Future
edium: Surface Water

Exposure Medium; Surface Water

Exposure Point: Surface Water

Receptor Population: Resident (On-Site)

Receptor Age: Adult

RESIDENT (ON-SITE)
South Branch Elixabeth River/ Deep Creek

Chesapeake, Virginia

CEC

3

Exposure Chemical RME RME CT CT RME CT Cancer Slope Cancer Slope RME CT
Route of Potential EPC EPC EPC EPC Intake Intake Factor Factor Units Cancer Cancer
Concemn Value Units Value Units (Cancer) (Cancer) Risk Risk
(mg-kg-day) (mg-kg-day)
Endrin 0.00E+00 | mg/l | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Endrin aldehyde 0.00E+00 | mg/l { 0.00E+00 | mgi 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Endrin ketone 0.00E+00 | mg/l | 0.00E+00 | mgh 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Fluoranthene 0.00E+00 | mgfi | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
Flucrene 0.00E+00 | mgfl | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
gamma-Chlordane 0.00E+00 | mgA | 0.00E+00 | mgA 0.00E+00 0.00E+00 3.50E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
Heptachlor 0.00E+00 | mghi | 0.00E+00 | mgi 0.00E+00 0.00E+00 4.50E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Heptachlor Epoxide 0.00E+00 | mgA | 0.00E+00 | mgf 0.00E+00 0.00E+00 9.10E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
HMX 0.00E+00 | mgAh | 0.00E+00 { mgA 0.00E+00 0.00E+00 1.10E-01 {mg/kg-day)-1 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | mg/l | 0.00E+00 | mgfl 0.00E+00 0.00E+00 7.30E-01 {mg/kg-day)-1 0.00E+00 0.00E+00
Iron 0.00E+00 | mgA | 0.00E+00 | mg/ 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
Lead 0.00E+00 | mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
Magnesium 0.00E+00 | mgA | 0.00E+00 | mg/ 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
Manganese 0.00E+00 | mgA | 0.00E+00 | mgf 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
Mercury 0.00E+00 | mg/l | 0.00E+00 | mgf 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Methoxychlor 0.00E+00 | mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Methyiene chloride 0.00E+00 | mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 7.50E-03 {mg/kg-day)-1 0.00E+00 0.00E+00
Naphthalene 0.00E+00 | mgA | 4.03E-05 | mgf 0.00E+00 2.93E-09 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
Nickel 0.00E+00 | mgA | 0.00E+00 | mg/ 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day}-1 0.00E+00 0.00E+00
N-Nitrosodiphenylamine 0.00E+00 | mgA | 0.00E+00 | mg/l 0.00E+Q0 0.00E+00 4.90E-03 (mg/kg-day)-1 0.00E+00 0.00E+00
Pentachlorophenol 0.00E+00 | mg/l | 0.00E+00 | mgh 0.00E+00 0.00E+00 1.20E-01 {mgrkg-day)-1 0.00E+00 0.00E+00
Phenanthrene 0.00E+00 | mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mgrkg-day)-1 0.00E+00 0.00E+00
Potassium 0.00E+00 { mg/l | 0.00E+00 | mg/ 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Pyrene 0.00E+00 | mgA | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
RDX 0.00E+00 | mg/l | 0.00E+00 | mgA 0.00E+00 0.00E+00 1.10E-01 {mg/kg-day)-1 0.00E+00 0.00E+00
Selenium 0.00E+00 { mg/l | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
Silver 0.00E+00 | mg/l | 0.00E+00 | mgA 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
Sodium 0.00E+00 | mgA | 0.00E+00 | mgf 0.00E+00 0.00E+00 0.00E+00 {mg/kg-day)-1 0.00E+00 0.00E+00
Tetryl 0.00E+00 | mgfl | 0.00E+00 | mgf 0.00E+00 0.00E+00 7.60E-03 (mg/kg-day)-1 0.00E+00 0.00E+00
Thallium 0.00E+00 | mgAl | 0.00E+Q0 | mgA 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
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Table 8

CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE AND CENTRAL TENDENCY

RESIDENT (ON-SITE)

South Branch Elixabeth River/ Deep Creek

Scenario Timeframe: Future

edium: Surface Water

Exposure Medium: Surface Water
Exposure Point; Surface Water
Receptor Population: Resident (On-Site)
Receptor Age: Adult

CEC
Chesapeake, Virginia

Electronic Filing: Received )Clerk's Office 09/24/2020

Exposure Chemical RME RME CcT CcT RME CT Cancer Slope Cancer Slope RME CcT
Route of Potential EPC EPC EPC EPC Intake Intake Factor Factor Units Cancer Cancer
Concem Value Units Value Units (Cancer) (Cancer) Risk Risk
(mg-kg-day) (mg-kg-day)
TOC 0.00E+00 | mgAt | 0.00E+00 | mg/i NA NA 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Toluene 0.00E+00 | mg/t | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mgfkg-day)-1 0.00E+00 0.00E+00
Xylenes, total 0.00E+00 | mgA | 0.00E+00 | mgAl 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Trichloroethene 0.00E+00 | mg/ { 0.00E+00 | mg/ 0.00E+00 0.00E+00 4.00E-01 (mg/kg-day)-1 0.00E+00 0.00E+00
Vanadium 0.00E+00 mg/l 0.00E+00 mg/l 0.00E+00 0.00E+00 0.00E+00 (mgfkg-day)-1 0.00E+00 0.00E+00
Zinc 0.00E+00 | mg/l | 0.00E+00 | mg/l 0.00E+00 0.00E+00 0.00E+00 (mg/kg-day)-1 0.00E+00 0.00E+00
Total Excess Lifetime Cancer Risk (ELCR): 5.69E-07 0.00E+00
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Appendix B — Figures
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Appendix C — Surface Water Models
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Aftachment G
Arsenic Speciation Analytical Results
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“5e APPLIED SPECIATION I

S AND CONSULTING, LLC T

wenaAsaid s an. om

February 27, 2006

Montgomery Bennett

CES

23 South 13" Street, Suite 201
Richmond, VA 23219

(804) 343-0700

Project Name: CEC Landfill

Dear Mr. Bemnett,

Attached 1s the report associaied with five (5} groundwater samples {twe fractions per
sample) submitted on February 14, 2006 for total As analyses. All samples were received
on February 15, 2006. The following report outlines the applied methodologies for
sample preparation. analysis, and any encountered variances.

If you have any questions, please feel free to contact me at your convenience.

Sincerely,

Russell Gerads
Vice President -
Applied Speciation and Consulting, LLC
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Applied Speciation and Consulting, LL.C
Report Prepared for:

Montgomery Bennett
GES
23 South 13" Street, Suite 201
Richmond. VA 23219

Project Name: CEC Landfill
February 27, 2006

1. Sample Reception

Five (5) groundwiter samples, in two separate fractions, were submitted for total As -
quantitation on February 14. 2006. All samples were received in acceptable condition
on February 15, 2006 in a sealed container at ambient temperature.

The samples were received in a laminar flow clean hood void of trace metals
contamination and ultra-violet radiation. Upon reception, the samples were
designated discrete sample identifiers, preserved to 1% HNO; (v/v), and were stored
in a secure container prior to total As analysis via inductively coupled plasma
dynamic reaction cell mass spectrometry (ICP-DRC-MS).

2. Sample Preparation

All sample preparation is performed in laminar flow clean hoods known to be free

from trace metals contamination. All applied water for dilutions and sample

preservatives are monitored for contamination to account for any biases associated
with the sample results.

It should be noted that two fractions were submitted for each sample. One sample
fraction was designated as As(ITI) and the other sample fraction was designated as
total As. All samples fractions were handled in the same fashion upon reception.

Trace Metals Quantification by ICP-DRC-MS Prior to analysis, all samples were

preserved to 1% HNO; (v/v) followed by a closed vessel oven digestion. Immediately
prior to analysis the pH for all samples was checked to be pH <1. All samples were
then analyzed hy ICP-DRC-MS.
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3. Sample Analysis

All sample analysis is precluded by a minimum of a five-point calibration curve
spanning the entire concentration range of interest. Calibration curves are performed
at the beginning of each analytical day. All calibration curves, associated with each
species of interest, are slandardized by linear regression resulting in a response factor.
All sample results are instrument blank corrected only to account for any
operational biases.

Prior to sample analysis. all calibration curves are verified using second source
standards which are identified as initial calibration verification standards (ICV).

Ongoing instrument performance is identified by the analysis of continuing
calibration verification standards (CCV) and continuing calibration blanks (CCB) at a
minimal interval of every ten analytical runs.

Trace Metais Quantification by ICP-DRC-MS All samples for total As quantification
were analyzed by inductively coupled plasma dynamic rteaction cell mass
spectrometry (ICP-DRC-MS). Aliquots of each sample are introduced into a radio
frequency (RF) plasma where energy-transfer processes cause desolvation.
atomization, and ionization. The ions are extracted from the plasma through a
differentially-pumped vacuum interface and travel through a pressurized chamber
(DRC) containing a specific reactive gas which preferentially reacts with interfering
ions producing different mass to charge ratios (m/z) which can then be differentiaied
from the target analytes. A solid-state detector detects ions transmitied through the
mass analyzer, on the basis of their mass-to-charge ratio (m/z), and the resulting
current is processed hy a data handling system.

4. Analytical Issues

The overall analyses went very well and no significant analytical issues were
encountered. All quality control parameters associated with these samples were
within acceptance limits.

All results associated with this report have been continuing calibration verification
(CCV) corrected to account for any perceived instrument bias. -

The first preparation blank has been identified as a statistical outlier according to the
Grubb’s Test. This blank was not applied for calculation of the estimated method
detection limit (eMDL)or any other calculations associated with this report.
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Please feel free to contact me with any questions or concerns regarding this report
{206) 219-3779.

Sincerely,
—~ 0 T
Russell Gerads

Vice President
Applied Speciation and:Consulting, LLC
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Trace Metals Results for GES
Contact: Montgomery Bennet

Date: Fehruary 27, 2006

Report Generated by: Russell Gerads
Applied Speciation and Consulting. LL.C

Saniple Results

Samgle 1D Dilution Tolal As _ As(lll) As(\)*
CECw-6! 25 367 299 68
PO-10 25 113 105 8
MW-5 25 3.99 1.79 2.20
CECW-1I 25 165 156 9
CECW-1D 25 24.1 29.7  ND (<0.60)

All results reflect the applied dilution and are reported inug/L
*As{V) is calculated by difference: Tolal As - As(lIf)
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Trace Metals Rasulls for GES
Contacl: Montgomery Bennell

Date: February 27, 2006

Repont Generaled by: Russell Gerads
Applied Speciation and Consulting, LLC

Quality Control Sununary - Preparation Blank Surmmnary

Analyte (g/L) PBW1 PBW?Z PBW3 __ PBWA4 Mean StaDev eMDL ___ eMDL 25x
AS ” 0.0 0.02 0.0 0.02 0.01 0.028 0.60

"eMDL = Estmated Method Detection Limil
*The preparation blank has been identified as a stalistical outlier according to the Grubly's Test.

Quality Control Sununary - Certified Reference Malerials

Anajyle Qg/iL) E_T?M True Value _ Result ﬁetover¥
As NIST 1640 26.67 26.78 100.4
Quality Control Summary - Matrix Duplicates :
Analyte Qo) Sampie 1D Rep. 1 Rep 2 Mean "RPD
As PO-10 [As(ill)] 105.1 106.3 105.7 1.2
Quality Control Summary - Malrix Spike/ Matrix Spike Duplicate
v WiSD
Analyte (pg/L) Sample ID Spike Conc MS Result Recovery Spike Conc Result Recovery RPD

As PO-10 {As{Ill)] 250.0 388.5 113.1 250.0 386.9 112.5 0.4
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NEW MEXICO BUREAU OF GEOLOGY AND MINERAL RESOURCES

NEW MEXICO TECH
Rz 801 LEROY PLACE, SOCORRO, NM 87801
{ PH: 505-835-5160 FAX: 505-835-6333
P
' REPORT OF ANALYSES
Name Greg Miller
Address Subsurface Technologies
Address 2 40 Stone Castle Road
City, State, Zip code  Rock Tavern, NY 125675
Phone
FAX
Email
Date Received 2/15/2006
Date Completed 2/17/2006
CHARGES $150.00
Identification Lab. No. As (mg/L) | As(IN)As(V)
CECW-6! 1l X 06-0181 0.28
CECW-6I 06-0182 0.34 4.96|
PO-10 il 06-0183 0.089
PO-10 - 06-0184 0.10 9.86
MW-5 [l 06-0185 0.001
MW-5 06-0186 0.004 0.33

ASECW-1i Il 06-0187 0.11

£ SECWA1I 06-0188 0.16 223
ey ECW-ID Il 06-0189 0.011

CECW-ID 06-0190 0.021 114
CECW.ID labdup _ |06-0190dup _ 0.021

Approved By:
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Attachment H
Compliance Well Arsenic Trend Evaluation Data
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NEW MEXICO BUREAU OF GEOLOGY AND MINERAL RESOURCES

NEW MEXICO TECH
801 LEROY PLACE, SOCORRO, NM 87801

. PH: 505-835-5160 FAX: 505-835-6333
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ARSENIC AND IRON ANALYSES - Dominion pore waters

Customer name Greg Miller

Company AMEC
Address P.O. Box 445 _
City, State, Zip Socorro NM 87801
Phone (675) 835-2569
FAX (575) 835-2609
Cell phone
Email _greg.miller@amec.com
Lab ID Customer ID  Dilution {As) Arsenic (mgiL) lron (mg/L.)
Detection limits * 0.00008 0.002
Reporting limits* 0.001 0.01
10-0074 7A 11-13 1:20 0.086 0.039
10-0075 48 48-50 1:20 0.049 0.042
10-0076 1C 30-33 1:20 0.038 0.96
10-0077 2A 9-12 1:10 0.45 0.018
10-0078 6B 0-3 1:10 0.20 1.2
10-0079 1C 69 1:10 0.039 0.004
10-0080 3C 10-12 1:10 0.037 0.033
10-0080 dup 3C 10-12 1:10 0.037 0.027
10-0081 7A 79 1:10 0.20 0.061
10-0082 4A 23-24 1:10 0.032 0.48
10-0083 3C 24-27 1:10 0.036 ND
10-0084 6B 23-25 1:20 0.031 0.49
10-0085 48 19-21 1:10 0.029 ND
A7"\10-0086 4A 13-14 1:10 0.059 ND
\ 10-0087 2A 43-46 1:20 0.10 0.008
10-0088 7A 13-16 1:20 0.068 0.005
10-0089 6B 12-14 1:10 0.028 20
10-0080 2C 14-16 1:20 0.039 0.14
10-0090 dup 2C 14-16 1:20 0.039 0.21
10-0091 4C 0-3 1:10 0.038 0.074
10-0092 4A 30-33 1:10 0.036 43
10-0093 7A top-2 1:10 0.22 10
10-0094 1A 24-27 1:10 0.037 0.007
10-0095 6A 10-12 1:20 0.044 19
10-0096 2B 28-32 1:10 0.054 0.081
10-0097 2C 28-32 1:10 0.034 13
10-0098 6B 30-32 1:20 0.032 0.81
10-0099 28 10-14 1:10 0.15 0.034
10-0100 1B 49-53 1:10 0.18 0.012
10-0100 dup 1B 49-53 1:10 0.18 0.010
10-0101 1A 30-40 1:10 0.041 ND
10-0102 1B 40-43 1:10 0.034 ND
10-0103 1A top-2 1:10 0.041 0.085
10-0104 4C 30-4 1:10 0.016 4.2
10-0105 2C 43-46 1:20 0.036 0.58
10-0106 2B 40-43 1:20 0.033 0.004
10-0107 6A top-2 1:10 0.023 1.5
10-0108 18 6-9 1:10 0.050 0.007
10-0109 1A 12-15 1:10 0.024 0.011
10-0109 dup 1A 12-15 1:10 0.022 ND
10-0110 2C 43-46 1:20 0.053 53
10-0111 2B top-4 1:10 0.17 0.012

' * All iron measurements were made at 1:20 dilution.

Date Received 2/16/2010
Date Completed 2/25/2010

* For each dilution, reporting limits increase by a factor equating the dilution factor. For example,

a normal reporting limit of 0.01 becomes 0.2 with a 1:20 dilution.

Approved by:
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NEW MEXICO BUREAU OF GEOLOGY AND MINERAL RESOURCES
NEW MEXICO TECH

801 LEROY PLACE, SOCORRO, NM 87801

PH: 505-835-5160 FAX: 505-835-6333

- ARSENIC AND IRON ANALYSES - Microwave extract, Dominion sediments

Customer name Gregory Miller Date Received  2/16/2010

Company AMEC Date Completed 3/10/2010 _

Address P.O. Box 445 -

City, State, Zip  Socorro NM 87801

Phone (505) 835-2569

FAX (505) 835-2609

Cell phone

Email greg.miller@amec.com

Customer Arsenic Iron Customer Arsenic Iron

Lab sample D D _(mg/kg) (mglkg) LabsampleID ID (mg/kg) (mg'kg)

Detection limits 0.00008 0.002 Detection limits 0.00008 0.002

Reporting limits 0.001 0.01 Reporting limits 0.001 0.01

10-0074 7A 11-13 8.2 2707 10-0101 1A 30-40 1.1 2161

10-0075 4B 48-50 4.9 32838 10-0102 1B 40-43 4.2 11227

10-0076 1C 30-33 1.3 3362 10-0103 1A TOP-2 0.8 1713

10-0077 2A 9-12 1.2 1116 10-0104 4C 30-34 4.2 24728

10-0078 6B 0-3 1.7 3144 10-0105 2C 43-46 5.2 4834

10-0079 1C 69 0.3 1039 10-0106 2B 40-43 15 2643

10-0080 3C 10-12 7.9 38166 10-0107 6A TOP-2 4.9 4357

10-0080 dup 3C 10-12 8.1 38762 10-0108 1B 69 8.2 37176

10-0081 7A 79 17.2 4626 10-0109 1A 12-15 0.3 1224

10-0082 4A 23-24 0.7 3513 10-0110 1 2C 43-46 9.3 6202

10-0083 ac 24-27 6.2 31072 10-0110 1dup  2C 43-46 7.9 5222

10-0084 1 6B 23-25 34 5988 10-0110 2 2C 4346 20 10490
™10-0084 2 6B 23-25 45 6487 10-01103 2C 4346 14 3621

10-0084 3 6B 23-25 25 5378 10-0111 2B TOP-4 15 3129

10-0085 4B 19-21 70 41161 tksd3 r1 22 33857

10-0086 4A 13-14 03 2135 lksd3 r3 23 34063

10-0087 2A 43-46 1.0 2172 Iksd3 r5 24 35476

10-0088 7A 13-16 6.9 3074 Published LKSD-3 23 35000

10-0089 1 6B 12-14 34 4181

10-0089 2 6B 12-14 55 8276

10-0089 3 68 12-14 33 6483

10-0090 2C 14-16 1.0 2852

10-0080 dup 2C 14-16 1.0 3128

10-0091 4C 0-3 5.0 22611

10-0092 4A 30-33 1.6 6941

10-0093 7A TOP-2 19.9 4558

10-0094 1A 24-27 0.5 1164

10-0095 1 6A 10-12 4.8 5927

10-0095 2 6A 10-12 6.5 7991

10-0095 3 6A 10-12 3.1 5061

10-0096 2B 28-32 0.6 1091

10-0097 2C 28-32 0.5 1612

10-0098 1 68 30-32 5.0 6102

10-0098 2 68 30-32 7.2 9273

10-0098 3 68 30-32 22 6225

10-0099 2B 10-14 0.8 1214

10-0100 1B 49-53 0.6 2673

10-0100 dup 1B 49-53 0.9 3951

Lake Sediment Standard - National Resources Canada reference:
httg:llw_w‘g.nmn.gc.w/mms-smmltect-techlccrmg/cer-cerlfksd-1-@g.htm

. To estimate how close a sample measurement is to the instrument detection [imit or reporting limit,
multiply the reported value (mg/kg) by 0.0005, which is the approximate weight of sample used (0.5 g)
divided by the final extract volume (50 mL) and dilution factor (20).

Approved by:
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NEW MEXICO BUREAU OF GEOLOGY AND MINERAL RESOURCES
NEW MEXICO TECH

801 LEROY PLACE, SOCORRO, NM 87801

Phone: 505-835-5160 Fax: 505-835-6333

Quality control samples for Dominion pore water sample analysis, arsenic analysis
Method detection limit {mg/L)

determined 2/24/10 0.00003
Method reporting limit {mg/L) 0.001
Calibration check objective, percent yield 80-110%
. Expected or Percent yleld
Arsenic published (mg/L) (%)y'
Calibration check (2/24/10) 0.050 102
Calibration check (2/24/10) 0.050 102
Calibration check (2/24/10) 0.050 102
Calibration check (2/24/10) 0.050 101
Calibration check (2/24/10) 0.050 100
Calibration check (2/24/10) 0.050 99
Calibration check (2/24/10) 0.050 103
Calibration check (2/24/10) 0.050 103
Calibration check {2/24/10) 0.050 102
Calibration check (2/24/10) 0.050 103
USGS standard T-179 1.80 100
USGS standard T-179 1.80 104
Blank objective, below reporting limit
Arsenic Result (mg/L)
Blank (2/24/10) 0.000041
Blank (2/24/10) BOL
Blank (2/24/10) BDL
Blank (2/24/10) BDL
™Blank (2/24/10) BDL
Blank (2/24/10) BDL
Blank (2/24/10) BDL
Blank (2/24/10) BDL
Blank (2/24/10) BDL
Blank (2/24/10) BDL
Blank spike objective, percent recovery 90-160%
Arsenic Expected {mg/L) Parcent
recovery (%)
BlkSpk3 0.003 102
BikSpk4 0.004 108
BlkSpk2 0.002 110
BlkSpk20 0.020 110

Matrix spike objective, percent recovery 80% of 120%

Sample ID Customer sample  Arsenic splke Avgfradgi:nznc. Spiked sample  Percent
D amount (mg/L) sample (mglL) (mg/L) recovery
10-0080 3C 10-12 0.004 0.0037 0.0081 109
10-0080 2C 14-16 0.002 0.0020 0.0041 107
10-0100 1B 49-53 0.020 0.0180 0.0403 112
10-0109 1A 12-15 0.003 0.0023 0.0051 96
Ditution duplicate objective, relative percent difference $10%
Customer sample Average arsenic Relative %
Sample ID difference of
ID (mg/kg) duplicates
10-0080 ac 10-12 0.037 -0.03
10-0080 2C 14-16 0.039 0.33
10-0100 1B 49-53 0.18 0.67
10-0109 1A 12-15 0.023 8.8

Approved by: % v
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NEW MEXICO BUREAU OF GEOLOGY AND MINERAL RESOURCES
NEW MEXICO TECH
801 LEROY PLACE, SOCORRO, NM 87801

= Phone: 505-835-5160 Fax: §05-835-6333

Quality control samples for Dominion microwave extract sample analysis, arsenic analysis
Method detection limit (mg/L)

determined 2/24/10 0.00003
Method reporting limit (mg/L) 0.001
Calibration check objective, percent yleld 90-110%
Arsenic pug’i‘g,fe";e("m‘gﬂ_) Percent yield (%)
Calibration check (3/8/10) 0.050 97
Calibration check (3/8/10) 0.050 97
Calibration check (3/9/10) 0.050 g6
Calibration check (3/9/10) 0.050 96
Calibration check (3/9/10) 0.050 96
Calibration check (3/9/10) 0.050 96
Calibration check (3/9/10) 0.050 98
Calibration check (3/9/10) 0.050 96
Calibration check (3/9/10) 0.050 96
Calibration check (3/9/10) 0.050 86
USGS standard T-179 0.0019 102
USGS standard T-179 0.0019 97
Blank objective, below reporting limit
Arsenic Result (mgfL.)
Method blank (3/8/10) 0.00004
Method blank (3/8/10) BDL
Method blank {3/9/10) BDL
Method blank (3/9/10) BDL
#""*Method blank (3/9/10) BDL
Method blank (3/9/10) BDL
Method blank (3/9/10) BDL
Method blank (3/9/10) BDL
Method blank (3/9/10) BDL
Microwave duplicates
Average arsenic  Relative % difference
Sample D (mgl/kg) of duplicates
10-0080 8.0 -23
10-0080 1.0 -1.1
10-0100 0.7 -28
10-01101 8.6 15
Standard reference material and microwave blanks. * )
Sample ID Measurement (mg/L) Arsenic (mg/kg)  Published (mg/kg) Percent yield
lksd3 r1 0.22 22 23 96
lksd3 r3 0.23 23 23 98
tksd3 r5 0.23 24 23 103
blank r1 0.0005
blank r3 0.002
blank r4 BDL
blank r5 BDL
blank 6 0.0008
blank r7 BDL

Lake Sediment Standard - National Resources Canada reference:
http:llwww.nrcan.gc.calmms-smmltect-tech/ccnnplcer-cerllksd-1 -eng.him )
(W'Microwave blanks were diluted 1:20 and should be compared to a reporting timit times 20.

Approved by: /M ~
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NEW MEXICO BUREAU OF GEOLOGY AND MINERAL RESOURCES
NEW MEXICO TECH

801 LEROY PLACE, SOCORRO, NM 87801

Phone: 505-835-5160 Fax: 505-835-6333

Quality control samples for Dominion pore water sample analysis, iron analysis
Method detection limit (mg/L) 0.0020

Method reporting limit (mg/L) 0.01
Calibration check objective, percent yield 80-110%
Iron Expectedor  Percent yield
published {(mg/L) (%)
Calibration check (2/25/10) 10 102
Calibration check (2/25/10) ‘ 10 104
Calibration check (2/25/10) 10 101
Calibration check (2/25/10) 10 102
Calibration check (2/25/10) 10 101
Calibration check (2/25/10) 10 102
Calibration check (2/25/10) 10 103
USGS standard T-135 0.228 102
USGS standard T-135 0.228 102
Blank objective, below reporting (imit
lron Result (mg/L)
Blank (2/25/10) BDL
Blank (2/25/10) BDL
Blank (2/25/10) BOL
Blank (2/25/10) BDL
Blank (2/25/10) BDL
Blank {2/25/10) BDL
Blank (2/25/10) BDL
W\Blank spike objective, percent recovery 80-100%
fron Expected (mg/L) Percent
recovery (%)
BIkSpk0.01 0.010 99
Matrix spike objective, percent recovery 80% of 120%
Sample ID Customer sample  Iron spike Am:nc Spiked sample  Percent
ID amount (mg/L) sample (mg/L) (mg/L) recovery (%)
10-0080 ' 3ac 10-12 0.010 8DL 0.013 110
10-0090 2C 14-16 0.010 0.012 0.021 86
10-0091 4C 0-3 0.010 0.003 0.013 101
10-0100 1B 49.53 0.010 BDL 0.011 101
10-0109 1A 12-15 0.010 BOL 0.010 98
Difution duplicate objective, relative percent difference £10%
Customer sample Average iron Relative %
Sample ID D P'® Dilution factor (mohkg) | Cfference of
duplicates
10-0080 3C 10-12 1:20 0.030 21
10-0080 2C 14-16 1:20 0.24 24
10-0091 4C 0-3 1:20 0.065 28
10-0100 1B 49-53 1:20 0.011 12
10-0108 1A 12-15 1:20 BDL >100
10-0078 * 68 0-3 4:20 and 1:40 1.2 -34
10-0089 * 6B 12-14 1:20 and 1:40 20 -3.2
10-0095 * 6A 10-12 1:20 and 1:40 19 0.02
10-0106 * 2C 43-46 4:20 and 1:40 0.58 -1.2

T Duplicates for these samples were reanalyzed on 4/9/10 to demonstrate the analytical precision on samples ‘
with iron concentrations well above the reporting limit. Each sample was diluted 1:20 and 1:40 for the reanalysis.
These two dilutions were compared in the relative % difference.

Approved by:
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eV MEAILU DUREAU OF GEOLUGY AND MINERAL RESOURCES
NEW MEXICO TECH
801 LEROY PLACE, SOCORRO, NM 87801

@ Phone: 505-835-5160 _Fax: 505-835-6333

Quality control samples for Dominlon microwave extract sample analysis, iron analysis

Method detection limit (mg/L) 0.0020
Method reporting limit (mg/L) 0.01
Callbration check objective, percent yleld 90-110%
Iron Expected or published (mg/L) Percent yield (%)
Calibration check (3/5/10) 10 103
Calibration check (3/5/10) 10 103
Calibration check (3/5/10) 10 103
Calibration check (3/5/10) 10 103
Calibration check (3/5/10) 10 104
Calibration check (3/5/10) 10 101
Calibration check (3/5/10) 10 101
Calibration check (3/5/10) 10 101
Calibration check (3/8/10) 10 102
Calibration check (3/8/10) 10 102
Calibration check (3/8/10) 10 101
Calibration check (3/10/10) 10 a9
Calibration check (3/10/10) 10 100
USGS standard T-135 0.228 104
USGS standard T-135 0.228 104
USGS standard T-135 0.228 102
USGS standard T-135 0.228 100
USGS standard T-201 1.8 101
USGS standard T-201 1.8 97
USGS standard T-201 1.8 100
Blank objective, below reporting limit
Iron Resuit (mgiL)
¥ NMethod blank (3/5/10) BDL
Method blank (3/5/10) BDL
Method blank (3/5/10) 0.0026
Method blank (3/5/10) B8DL
Method blank (3/5/10) 8DL
Method blank (3/5/10) BDL
Method blank (3/5/10) B8DL
Method blank (3/5/10) BDL
Method blank (3/8/10) 0.0023
Method blank (3/8/10) ) BDL
Method blank (3/8/10) 8DL
Method blank (3/10/10) BDL
Method blank (3/10/10) BDL
Microwave duplicates
Sample ID Averageiron (mg/kg)  Relative % difference
10-0080 38464 -1.5
10-0090 2990 9.2
10-0100 3312 -39
10-0110 1 5712 17
Standard reference material and microwave blanks. *
Sample ID Measurement (mg/L.) Iron (mg/kg) Published (mg/kg) Percent yield
lksd3 rt 337 33857 35000 97
lksd3 r3 338 34063 35000 97
lksd3 r5 352 35476 35000 101
btank r1 BDL
blank r3 0.016
blank r4 BDL
blank r5 BDL
blank ré BDL

(‘“« N blank r7 0.068

Lake Sediment Standard — National Resources Canada reference:
httg:/lvwwv.nrggn.gc._@[mms-smnﬂtect-techlcamﬂeer-ggrﬁgg-1£ng.h§_n .
-*Microwave blanks were diluted 1:20 and shguld be compared to the reporting limit times 20.

Approved by: M
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