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TABLE 2-10.

RIO GRANDE DAILY MEAN DISCHARGE RATES, CUBIC METERS PER SECOND

Date Measured Pump House Below American Dam Courchesne Bridge Diversion at American Canal
3/27/97 6.01 36.5 27
3/2R/97 532 13 243
3/29/57 5.26 277 19.5
3130097 5.22 25.6 17.4
3/31/97 5.24 20.1 19.5
4/1/97 5.64 26.7 17.3
4/2/97 573 24.1 15.1
4/3/97 5.79 22 13.5

/4197 5.76 22.5 14
4/5/97 542 22.9 14.7
4/6/97 5.24 22 13.9
477197 521 24.6 16.5
4/8/97 5.38 24.6 16.6
4/9/97 5,52 21.1 14.1

{ 4/10/97 5.58 204 13.7
AT | 561 | 224. . e L
4/12/97 5.39 22.7 16
4/13/97 5.31 232 15.7
4/14/97 5.31 204 14.4
4/15/97 5.56 19.7 13.5
4/16/97 5.58 18.6 12.3
4/17/97 5.68 16.9 10.2
4118197 5.50 17.7 10.4
4/19/97 5.06 18.5 11.5
4/20/97 4.92 19.8 12.7
4/21/97 5.04 18.2 11.7
4/22/97 §5.23 19.3 12.8
4/23/97 5.20 19.4 13
4£24/97 4.97 17.8 1.8
4/25/97 5.14 16.9 10.8
4126497 5.55 18.6 11.9
4/27/97 5.67 21.6 14.7
4/28/97 5.62 21.3 14.8
4/29/97 5.44 19.2 13.1
2507 3.03 17.5 13.2
5/1/97 342 15.1 11,7
SI297 345 17.8 13.9
5/3/97 3.28 16.2 12.4
5/4/97 323 15.4 12
515197 3.22 17.9 14.3
5/6/97 3.32 17.1 13.5
57197 3.34 16.1 12.7
5/8/97 3.38 18.5 14.6
5/9/97 3.44 251 20,6
5/10/97 3.39 263 214
5/11/97 342 234 19.3
5/12/97 334 20.1 16.3
5/13/97 343 204 16.2
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TABLE 2-10.

RIO GRANDE DAITLY MEAN DISCHARGE RATES, CUBIC METERS PER SECOND

Date Measured Pump House Below American Dam Courchesne Hridge Diversion at American Canal
51497 3.44 O 214 16.8
5/15/97 3.43 18.1 14.2
5/16/97 343 13.6 10
5/177/97 3.41 13.4 9.97
5/18/97 345 14.8 11.7
5719/97 3,51 15.2 12.5
5720097 3.53 14.6 121
5/21/97 3,52 14.7 12.6
5/22/97 3.52 18.5 164
5/23/97 3.49 209 18.1
512497 3.47 19.7 174
5/25/97 3.49 19.6 17.6
5/26/97 3.56 19.2 17
5/27/97 3.52 18.3 15.8
5128197 3.41 19.9 15.1
5/29/97 - - =336 - — o ] - 179 = T 128 —
5/30/97 3.41 17.6 13.1
5i31/97 5.63 17.7 10.8
6/1/97 6.57 20.9 13.6

6/2/97 6.81 317 242
6/3/97 6.64 35.1 273
6/4/97 6.79 347 26.1
6/5/97 6.59 32.7 24.6
6/6/97 15.40 474 252
6/1/97 10.80 36.7 26.6
6/8/97 13.20 36.6 27.4
6/9/97 23,60 47.6 27.5
6/10/97 12.90 358 27.8
6/11/97 R.05 319 28.5
6/12/97 8.27 26.8 24.7
6/13/97 7.62 20.3 184
6/14/97 6.96 213 16.8
6/15/97 7.20 25.7 22.9
6/16/97 7.10 319 272
6/17/07 6.75 334 275
06/18/97 6.15 282 23.8
6/19/97 6.1% 235 19.5
6/20/97 6.30 24.2 194
6/21/97 6.54 24 4 19.2
6/22/97 6.57 245 192
6/23/97 6.51 26.8 204
6/24/97 6.12 24.6 184
6/25/97 6.65 284 20.6
6/26/97 6.34 32.8 24

6/27/97 6.37 34.7 25.6
6/28/97 6.64 357 26.3
6/29/97 6.76 36.5 27.2
6/30/97 7.50 38.7 29.1
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TABLE 2-10.
RIO GRANDE DAILY MEAN DISCHARGE RATES, CUBIC METERS PER SECOND

Date Measured Pump House Below American Dam Courchesne Bridge Diversion at American Canal
7197 6.96 38.9 29.7
712197 6.72 38.3 296
713197 6.58 . 36.4 27.7
714797 6.67 34.4 26
5/97 6.57 32,3 24.5
7/6/97 0.63 36.1 26.7
77/197 6.61 39.1 20.8
TRGT 6.69 38.5 29.5
7/9/97 6.69 37.1 27.5
7/10/97 6.95 33.3 246
7/11/97 7.01 332 242
7/12/97 6.69 324 24.3
7/13/97 6.74 31.4 23.6
T114/97 6.71 30.9 23.6
7/15/97 6.59 30.8 23.5

Ne697. . . - 638 . | . 301 i
7/17/97 6.42 34.1 26.1
7/18/97 6.73 354 7.7
7/19/97 6.85 34.2 27
7/20/97 6.79 32.3 23.8
7721197 6.82 32.9 26.4
7122197 6.73 36.8 26.9
1123197 12.40 44.6 30.1
7/24/97 9.29 38.2 28.5
7125197 6.64 33.8 27.5
7/26/97 H.64 36.8 20.3
127197 6.40 354 27.8
7/28/97 6.61 37.5 29.1
7129/97 8.43 4] 30
7/30/97 7.30 37.3 28.9
7131197 7.22 40.5 31
8/1/97 9.16 439 30.8
[2/97 6.24 36.6 202
8/3/97 4.96 26 21.6
8/4/97 556 23.9 18.2
B/5/97 6.05 26.5 19.5
BI6/97 5.99 27.8 20.8
87197 6.07 31.2 22.8
8/8/97 5.79 34.3 26.2
8/9/97 5.40 303 23.8
8/10/97 5.43 28.7 21.6
8/11/97 5.43 30.2 22.6
8/12/97 3.51 29.1 21.9
8/13/97 5.50 28.6 21.2
8/14/97 5.78 342 25.7
8/15/97 57 38.9 28.2
8/16/97 6.23 30.5 23.1
8/17/97 5.57 20.1 22.1
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TABLE 2-10,
RIO GRANDE DAILY MEAN DISCHARGE RATES, CUBIC METERS PER SECOND

Date Measured Pump House Below American Dam Courchesne Bridge Diversion at American Canal
8/18/97 5.55 324 25
8/19/97 5.53 32. 25
8/20/97 542 30.8 239
821797 5.33 28.5 21.7
8/22/97 5.55 29.5 216
8/23/97 5.52 30.1 21.3

" 8724197 551 324 236
8/25/97 5.53 34.6 259
8F26/97 5.51 35.1 26
8/27/97 5.48 33.1 24.8
8/28/97 547 32.5 242
8/29/97 5.54 32.7 23.8
8/30/97 5.38 30.2 22.3
8/31/97 3.96 29.3 223
9/1/97 3.41 33 259

___..92/97 . 322 | 33.2 - — e 264 ---- -

9/3/97 3.11 32.5 26.1
9/4/97 3.24 273 216
9/5/97 3.36 23.7 18.5
9/6/97 333 24.4 18.8
9/1/97 3.28 24.2 18.7
S/8/97 3.37 24.7 [8.8
9/9/97 1.67 24.4 20
9/10/97 0.63 237 20.5
9/11/97 0.60 27 24
9/12/97 0.60 3.5 272
9/13/97 0.64 31.5 26.8
9/14/97 0.68 30.3 26
9/15/97 0.99 31.5 26.2
9/16/97 1.14 291 24.7
9/17/97 1.00 245 214
9/18/97 0.96 13.8 18.6
9/19/97 0.90 13.4 15.4
9/20/57 0.89 155 14.9
9/21/97 0.83 18.1 16
9/22/97 1.18 249 23.4
9/23/97 16.50 44.7 17.2
9/24/97 4,27 23.3 23.6
9/25/97 1.76 18 18.8

. 9/26/97 1.30 20.8 19.5
9127197 1.26 20.6 19.3
9/28/97 1.22 20 18.6
0/29/97 1.20 16.7 15.3
9/30/97 1.16 142 12.7
10/1/97 1.13 12.6 10.8
10/2/97 1.08 124 10.6
10/3/97 1.08 16.5 14.2
10/4/97 1.08 16.4 14.4
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TABLE 2-10.

RIO GRANDE DAILY MEAN DISCHARGE RATES, CUBIC METERS PER SECOND

Date Measured Pump House Below American Dam Courchesne Bridge Diversion at American Canal
10/5/97 1.09 16.7 14.7
10/6/97 1.07 16.1 14.4
10/7/97 1.03 17 15.5
10/8/97 1.00 14.4 13.4
10/9/97 0.97 12.3 11.1
10/10/97 0.99 12.9 11.5
10/11/97 0.94 13.4 12.1
10/12/97 .88 12.3 11
10/13/97 0.85 15.5 14.3

10/14/97 6.75 18.3 11.2
10/15/97 21.00 20.3 0.19 "
10/16/97 28.70 204 0.19
10717197 25.60 23.9 0.19
10/18/97 15.20 17.5 0.18
il 10/19/97 17.00 16.3 0.17
B (220707 S 1580 ..} __ 15.8 e e A B st
10/21/97 14.70 154 0.14
10/22/97 14.20 15.2 0.13
10/23/97 11.90 12.9 0.12
10/24/97 0.85 10.9 0.1
10/25/97 11.70 12.4 0.09
10/26/97 9,25 9.88 0.09
10/27/97 8.83 9,14 0.08
10/28/97 8.81 8.87 0.08
10/29/97 8.64 8.51 0.07
10/30/97 8.45 8.17 0.07
10/31/97 8.01 7.86 0.06
1/1/98 3.86 3.86 0.02
1/2/98 3.88 3.82 0.02
1/3/98 3.86 3.82 0.02
1/4/98 3.83 3.85 0.02
1/5/98 4,12 4.21 0.02
1/6/98 4.08 4.09 0.02
1/7/98 3.81 3.87 0.02
1/3/98 377 375 0.02
1/9/98 3.67 3.60- 0.02
1/10/98 3.56 3.45 0.02
1/11/98 3.47 3.23 0.02
1/12/48 3.46 3.10 0.02
1/13/98 341 3.07 0.02
1/14/98 3.35 2.96 0.02
/15798 332 2.83 0.02
1/16/98 3.48 2.87 0.02
1/17/98 3.46 2.70 0.02
1/18/98 3.42 2.61 0.02
1/19/98 3.52 2.52 0.03
1/20/98 6.86 6.88 0.03
1/21/98 8.49 3 86 0.03
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TABLE 2-10.

RIO GRANDE DAILY MEAN DISCHARGE RATES, CUBIC METERS PER SECOND

Date Measured Pump House Below American Dam Courchesne Dridge Diversion at American Canal
1/22/98 8.65 216 0.03 1
1/23/98 £.81 9.41 0.03

™ 1208 9.4 9.84 0.04
1/25/98 9.80 9.80 0.04
1/26/98 G.80 0.69 0.04
1/27/98 10.00 9.63 0.04
1/28/98 10.10 9.62 0.04
1/29/98 10.00 9.62 0.04
1/30/98 10.20 0.79 0.04
1/31/98 10.50 9.82 0.05
2/1/98 10.50 9.93 .05
2/2/98 10.20 0.93 (.05
2/3/98 9.94 10,10 0.05
2/4/98 9.87 10.20 0.05
2/5/98 10.20 10.00 0.05

26098 | . _ 801 ol TR D | T
2/7/98 6.66 6.63 0.05
2/8/08 6.18 6.15 .05
2/9/98 6.20 6.32 0.05
2/10/98 773 8.08 (.05
2/11/98 8.22 8.21 (.05
2/12/98 9.28 8.69 0.05
2/13/98 7.45 6.97 0.05
2/14/9% .12 6.47 0.05
2/15/08 7.09 6.49 0.05
2/16/98 7.20 6.62 0.05
2/17/98 4.09 7.14 3.52
2/18/98 1.45 7.63 6.81
2/19/98 1.34 7.64 6.48
2120498 1.20 043 8.15
2/21/98 1.10 10.10 8.71
2/22/98 1.03 10.10 8.80
2/23/98 1.01 11.10 97l
2/24/98 0.97 9.95 8.28
2/25/98 .89 942 7.81
2/26/98 0.85 8.92 7.42
2127198 0.93 10.30 .80
2/28/98 0.95 10.40 8.86
3/1/98 1.02 13.50 11.60
/2/98 1.03 17.90 15.80
3/3/98 0.97 19.50 17.30
3/4/98 0.94 18.10 16.50
3/5/98 0.90 16.20 15.00
3/6/98 0.88 14.30 13.50
3/7/98 0.83 15.60 15.00
3/8/98 0.84 18.70 17.50
3/9/98 0.89 24.20 2220
3/10/98 0.88 25.10 22.90
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TABLE 2-10.
RIO GRANDE DAILY MEAN DISCHARGE RATES, CUBIC METERS PER SECOND

Datc Mecasured Pump House Below American Dam Courchesne Bridge Diveisi_?n at American Canal
3/11/98 0.81 2230 2060
3/12/98 0.76 23.60 21.50
3/13/98 0.77 23.50 21.40
3/14/98 0.84 23.60 21.30
A/15/98 0.88 25.80 23.00
3/16/98 1.01 28.60 25.70
3/17/98 2.52 27.80 2410
3/18/98 3.44 26.00 22.00
3/19/98 4.76 25.10 20.70
3/20/98 541 24.90 19.60
3/21/98 545 23.60 19,00
3/22/98 5.53 23.70 19.30
3/23/98 5.50 25 .40 20.10
3/24/98 5.43 28 20 21.60
3/25/98 5.44 20 60 23.70

i __326/98 534} . 2850 [ 0
3/27/98 5.22 26.70 21.90
3/28/93 5.28 23.20 19.50
3/29/98 5.18 19.50 16.00
3130498 5.23 16.80 13,70
3/31/98 5.32 20.10 16.10
4/1/98 5.29 20.80 16.30
4/2/98 5.17 19.30 14.90
4/3/98 5.28 17.30 12.90
4/4/08 5.25 18.40 13.60
4/5/98 5.15 18,90 14.80
4/6/98 5.12 17.80 13.50
4/7/98 5.27 19.50 13,70
4/8/98 5.25 17.30 12.20
4/9/98 5.34 18.80 13.20
4/10/98 5.37 23.70 17.40
4/11/98 5.35 20.40 15.00
4/12/98 5.42 21.90 15.60
4/13/98 5.39 24.20 18.50
4/14/9% 5.17 24.60 18.80
4/15/98 5.07 21.80 17.00
4/16/98 5.05 19.10 14.70
4/17/98 5.05 19,40 14.60
4/18/48 5.00 19.80 14.80
4/19/98 4.88 20.80 15.30
4/20/98 4.88 19.00 13.60
4/21/98 5.34 17.70 12.20
4/22/98 547 16.90 11.20
4/23/98 531 16.00 10.50
4/24/98 520 15.90 10.30
4/25/98 5.17 16.80 10.70
4/26/98 5.11 18.20 10.90
4/27/98 5.16 19.70 12.30
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TABLE 2-10.
RIO GRANDE DAILY MEAN DISCHARGE RATES, CUBIC METERS PER SECOND

Date Measured

Pump House Below American Dam

Courchesne Bridge

Diversion at American Cunal

4/28/98 5.18 23.20 16.30
4/29/98 5.15 21.30 15.10
4/30/98 3,04 20.60 16.30
5/1/98 246 21.20 17.30
512198 2.35 21.70 18.10
5/3/98 2.37 19.20 16.30
514198 2.33 16.90 13.80
5/5/98 2.34 15.10 13.10
5/6/98 2.35 14.80 11.90
5/7/98 2.32 14.90 11.70
5/8/98 2.33 17.70 13.30
5/9/98 2.39 17.90 14.60
S/10/98 2.39 19.60 14,90
5/11/98 2.42 20.60 16.30
5/12/98 2.39 19.90 17.30
__5/13/98_ 234 . 1850 | 1610 — - —
5/14/98 . 2.35 17.00 14.60
5/15/98 2.38 15.60 12.90
5/16/98 2.36 18.90 15.40
5/17/98 2.28 22.60 18,70
5/18/98 2:32 18.40 16.20
5/19/98 2.40 18.20 15.60
5/20/98 2.50 17.20 15.00
5/21/98 2.46 15.40 13.60
5/22/9% 2.47 15.30 14,10
5/23/98 2.40 15.30 14.00
5/24/98 2.43 17.50 15.80
5/25/98 2.41 19.30 17.00
5/26/98 2.35 17.80 15.90
5/277198 2.25 16.30 14.70
5/28/98 2.18 16,10 14.40
5/29/98 2.19 18.00 16.50
5/30/98 2.28 19.20 17.80
5/31/98 5.20 23.10 18.60
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TABLE 2-12, RIO GRANDE F LOW DATA TRENDS (MEAN DAILY DISCHARGE,

N _ CUBIC METERS/SECOND)
Date Measured Courchesne Bridge Pump House
06-01-96 22.00 537
12-01-96 3.63 4.07
07-01-97 38.90 6.96
10-31-97 7.86 8.01

Notes: See Figure 2-2 for sample locations.
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TABLE 2-13. FLOW RATES AND ARSENIC CONCENTRATIONS IN THE

- AMERICAN CANAL
Flow Rate Arsenic Concentrations (mg/l)
Date Measured Diversion at “SEP-7 SEP-1 SEP-3
American Canal
August 1997 20.7 0.006 0.005 0.005
November 1997 0.06% 0.01 0.8 - 1.6
mg/l milligrams per liter.

(1)
(2)

Flow rate as mean daily discharge in cubic meters per sccond,
Measured in October 1997.

i
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TABLE 2-14. DRINKING WATER STANDARDS

HAFILES\I28Y0734\R IREPOR TABLES\SEC2TABS. DOCATUC\M/ 1 6/98\065

& MAXIMUM CONTAMINANT LEVELS (MCL)
Parameter Units Federal” Texas?
Arsenic ‘mg/] 0.05 0.05
Cadmium mg/1 0.005 0.005
Chromium mg/1 0.1 0.1
Copper mg/1 1.3 (action level) 1.0 (secondary MCL)
Iron mg/l 0.3 (secondary MCL) 0.3 (secondary MCL)
Lead mg/1 0.0135 (action level) 0.015 (action level)
Selenium mg/1 0.05 0.05
Zinc mg/l 5 (secondary MCL) 5.0 (secondary MCL)
pH units | 6.5 - 8.5 {(secondary MCL) >7.0 (secondary MCL)
| Specific - — ---

Conductivity
Total Dissolved mg/l 500 (sccondary MCL) 1,000 (secondary MCL)
Solids

Notes:

MCLs are enforceable primary drinking water standards.

Secondary MCLs are nonenforceable federal guidclines.

Action levels are nonenforceable health-based guidance levels.

No standard has been established for specific conductivity.

mg/l = milligrams per liter.

(1) Source: EPA, Drinking Water Regulations and Health Advisories, Oclober 1996.

(2) Source: Texas Natural Resource Conservation Commission, Chapter 290 — Water

Hygicne, Subchapter IY, Drinking Water Standards Governing Drinking Water
Quality and Reporting Requirements for Public Water Supply Systems.
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TABLE 2-16. Wells Used in Aquifer Testing

Well Test Dates | Total Well | Estimated Saturated | Target Aquifer
Identifier Depth Thickness
(feet) (feet)
EP-62 5/1/98 17 8 Rio Grande Fluvial
EP-72 4/25/98 75 16 Arroyo Colluvial
EP-73 4/29/98 80 9 Arroyo Colluvial
EP-77 5/1/98 55 14 Arroyo Celluvial
EP-85 4/30/98 and 25 10 Arroyo Colluvial
5/1/98

Note: Well locations shown on Exhibit 1.
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TABLE 2-17. Summary of Aquifer Test Results

Aquifer Testing Saturated Hydraulic Storativity
Method Th(i;elzl:)ess Cong::ii)vity (dimensionless)
Rio Grande Alluvial | Theis Recovery 20-50 0.006 0.018
Arroyo Colluvial Theis Recovery ‘ 20-50 0.00025 - 0.001 | 0.013 -0.038
Bedrock N/A N/A

N/A = not available at the time of this study
cm/s = centimeter per sccond
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TABLE 2-18. CONCEPTUAL MODEL 1 PARAMETERS

Parameter Ahbreviations | Value Comments

Porosity n 0.42 Collected 11/97 from
Smeltertown

Aquifer thickness b 15 feet Averaged along flowpath.

Hydraulic Gradient | i 0.065 fr/ft Calculated using the water
elevation difference divided by
distance between contour lines
(e.g., 3730-3720/153).

Hydraulic K 1 ft/day 1x107 to 2.5x10™ cm/s;

Conductivity Approximate based on aquifer
test results.

Source Area cross - 80 feet Approximated from Figure

sectional width 2-42.

Groundwater floxat | Q 100 fr'/day KiA=1*0.065%80*19

source

Arsenic - 315 mg/l EP-49 (closest well

Concentration downgradient of soutce) (see
Table G-3)

Arsenic Load --- 2 Ib/day or 730 | Concentration - Flux = Load

Ib/year

Time startcd — 1980 ---

Bulk Density rb 1.76 g/em™ Estimated"”’

Seepage Velocity v 0.155 f/day Ki/n= 1ft/day*(0.065/0.42

Dispcrsivity DI/Dt 250ft/251t Estimated"”

Partition Coefficient | Kq4 10 kg median partition b/t soils and
groundwater (see Table K-1)

Retardation R 43 1+(rb/n)/Ky

Decay 1 0.0 N/A™

(1) Bulk Density Reference: Deck, R.B, ct al, Foundation Engineering 2™ edition, 1974, John Wiley & Sons,

New York.

(2) Dispersivity Reference: A Critical Review of Data on Field Scale Dispersion in Aquifer, Gelhar, L. W, et al
1992, Water Resources Research, Vol. 28, No. 7pp, 1955/1974.

(3) Not applicable.
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TABLE 2-19. CONCEPTUAL MODEL 2 PARAMETERS

Parameters Abbreviations Value Comments

Porosity n 0.42 Collected 11/97 from
Smeltertown

Aquifer thickness b 20 fect Averaged along flowpath.

Hydraulic Gradient i 0.0385 fuft Calculated using the water

. elevation difference divided by

distance betwecn contour lines
(e.g., 3735-3730/130),

Hydraulic K 1 fi/day | 1x107 to 2.5x10™ can/s;

Conductivity Approximated based on
aquifer test results.

Source Area cross --- 300 feet Approximated from Figure

sectional width 2-42.

Groundwater flu at | Q 1 230f/day | KiA=1*0.0385%300%20

source

Arsenic -— 2.25 mg/l Pond-6 (see Tahle G-3).

Concentration

Arsenic Load - 0.032 Ib/day or | Concentration * Flux = Load

11.8 Ib/year

Time started - 1930 —

Bulk Density b 1.76 gicm® Estimated'”

Seepage Velocity v 0.092 ft/day Ki/n= 1ft/day*0.0385/0.42

Dispersivily DI/Dt 250ft/251t Estimated™

Partition Coefficient | Kq 4 l/kg Median partition b/t soils and
groundwatcr (See Table K-1)

Retardation R 20 L+(rb/n )y Ky

Decay 1 0.0 N/A®

(1) Bulk Density Reference: Deck, R.B. el 1l, Foundation Engineering 2™ edition, 1974, Jchn Wiley & Sons,

New York.

(2) Dispersivity Reference: A Critical Review of Data on Field Scale Dispersion in Aquifer, Gelhar, L.W, et al
1992. Water Resourcas Research, Vol. 28, No. 7pp, 1955/1974.

(3) Not applicable.
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. TABLE 2-20. CALIBRATION PARAMETERS: MODEL 1

s
S S
Groundwater | Aquifer | Porosity | L/L«™ | @ Source Loading Rate
Velocity | Thickness Length (Ibs/day)”
(ft/day) (ft) (ft)
0.155 15 042 | 25025 | 20 80 | 8
Notes:
(1) Lo,L are the longitudinal and latitudinal dispersivity factors, respectively.
(2) ris the retardation factor,
(3) Loading rate is distributed over two points fifty feet apart in the source area.
i
1 - R
I
|
[
| =
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. TABLE 2-21. CALIBRATION PARAMETERS: MODEL 2

HAFILESM 280734 RIREPOR T\TABLESXTAB 208. DOC\TUCO/ 1 6/98\065

oA
Groundwater | Aquifer | Porosity | L/L«V | " Source Loading Rate
Velocity | Thickness Length (Tbs/day)™
(ft/day) (ft) (0
0.092 20 0.42 250725 20 300 0.224
Notes:
(1) Lo,L; are the longitudinal and latitudinal dispersivity factors, respeclively.
{2) rris the retardation factor.
(3) Loading rate is distributed over five points in groups of 3 and 2 for each pond.
|
[ . _
|
I
[
!
| S
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TABLE 2-23. SURFACE WATER IMPACTS SUMMARY

Rio Grande Results
Arsenic Arsenic Load Modeled Load from
Concentration (kglday)‘a) Groundwater
(mg/H® (kg/day)
Source Area 1V
Current 0.006 0.047 =
With Source Control 0.015 0.146 0.099
With No Source 0.087 0.678 0.631
Control
Source Area 2%V
Current 0.006 0.047 —
With Source Control |7~ 00066 | 0.052 T T0.005 -
With No Source 0.0075 0.058 0.012
Control

(1) Source Arca 1 = Acid Plant Mist Precipitator; Source Area 2 = Ponds 5 and 6 Arroyo
Model results for 280 years

(2) From current data or groundwater modeling rcsuits.
(Source Area 1) or 540 years (Source Area 2) from estimated release time.

(3) Calculated using model results and presumed low flow conditions:

2 0.09 m>/sec river flow

» 1132 ft*/day groundwater flux, 3.1 mg/l groundwater arsenic for Source Area 1 with
source control

e 1212 ft*/day groundwater flux, 18.4 mg/l groundwater arsenic for Source Area 1 with
no source control

v 375 ft*/day groundwater flux, 0.48 mg/1 groundwater arsenic for Source Area 2 with
source control

e 578 ft’/day groundwater flux, 0.711 mg/l
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TABLE 3-1. SUMMARY OF BOREHOLE SAMPLE RESULTS,

- INVESTIGATION AREA 1
Location Depth Arsenic Cadmium Lead Selenium
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
SSIAI-1 0-2 in. 3,200 1.900 11,000 190
1.5-2.5ft. 2,300 91 5,000 12
3-4 1. 4,700 1,700 12,000 110
4.5 ft, 2,600 900 20,000 220
SSIAL-2 0-2 in. 21,000 1,100 15 1,300
1.5-2.51t. 22,000 1,600 5,400 200
3-4 ft. 15,000 1,200 8,900 230
B T 4-51t 22,0000 T 1,300 4000 | 120

HAFILES\I28Y734\RIREPORT\TAB LES\SEC3TABL DOC\TUCY09/ 1 6/98\065




TABLE 3-2,

SUMMARY OF GROUNDWATER SAMPLE RESULTS,

- INVESTIGATION AREA 1
Moniior Well Arsenic Cadmium Lead Selenium
(mg/l) (mg/1) (mg/l) (mg/T)
IP-51 2.17 0.89 < (0.003 0.17
EP-52 1.29 0.68 0.044 0.33
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TABLE 3-3. SUMMARY OF GROUNDWATER SAMPLE RESULTS,

' "f ' INVESTIGATION AREA 2 (SUB-AREA 1)
Well Arsenic Cadmium Lead Selenium
(mg/l) (mg/l) (mg/l) (mg/)
EP-53 57 1.4 <0003 12
EP-75 i7 0.030 0.003 5
EP-76 0.48 < 0.005 0.004 0.15
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TABLE 3-4. SUMMARY OF BOREHOLE SAMPLE RESULTS,

INVESTIGATION AREA 2 (SUB-AREA 2)

Borehole Arsenic Cadmium Lead Selenium
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
RIBH-1 4,400 2,100 11,000 20
RIBH-2 82 <10 39 <10
RIBH-3 <20 <10 800 <10
RIBH-4 280 24 970 <10
RIBH-5 <20 <10 210 <10
RIBH-6 270 <10 830 15
EP-78 990 46 530 <10
- EP-79 o< <0 17 <10
EP-81 150 15 790 <10}
EP-83 <20 <10 20 <10
EP-85 59 <10 150 <10
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TABLE 3-3. SUMMARY OF GROUNDWATER SAMPLE RESULTS,

! f ¥ INVESTIGATION AREA 2 (SUB-AREA 2)
Well Arsenic Cadmium Lead Selenium
(mg/l) (mg/l) (mg/1) (mg/l)

EP-78 5.8 <0.005 <0.003 0.25
EP-79 0.009 <0.005 <0.003 0.18
EP-81 0.24 < 0.005 <0.003 0.21
EP-83 0.008 < 0.005 <0.003 0.047

| EP-85 3.0 < 0.005 < 0.003 0.18

I = ST _ —

I

I

|

|
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o TABLE 3-6. SUMMARY OF BOREHOLE SAMPLE RESULTS,

I _ INVESTIGATION AREA 3
Metal Depth Minimum Maximum
(mg/kg) (mg/kg)
Arsenic 0-2in. <20 7,800
1.5.2.5 f. 10 3,000
3-4 ft, 28 2,000
. 4-5ft <20 - 3,500
| Cadmium 0-2in. 25 1,600
1.5-2.5 ft. wh 440
3-4 ft. <5 270
| 4.5 | <10 | sso
Lead 0-2in. 220 19,000
1.5-2.5 ft. 37 6,900
L 3-4 ft. 95 4,200
3 4-5fL 45 20,000
| Selenium 0-2in. <10 77
1.5-2.5 ft. <5 94
3-4 ft. <5 46
4-5ft <10 44
|
|
| =
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TABLE 3-7. SUMMARY OF GROUNDWATER SAMPLE RESULTS,

INVESTIGATION AREA 3
Well Arsenic Cadmium Lead Selenium
(mg/l) (mg/T) (mg/1) (mg/l)
EP-25 3.1 < 0.005 0.004 0.0%4
EP-49 315 43 0.04 0.15
EP-52 1.29 0.68 0.044 0.33
EP-54 32 3 0.004 0.073
EP-55 59 0.06 0.006 0.22
EP-73 0.049 < 0.005 0.003 1.2
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TABLE 3-8. SUMMARY OF SOIL SAMPLE RESULTS,
1995 ACID SPILL INVESTIGATION

Borehole | Depth | Arsenic | Cadmium | Lead Selenium Sulfate
fee) | (mg/kg) | (mg/kg) | (mg/ke) | (mghke) | (meke)
AB-1 3-5 2,920 185 918 <12 26,900
79 2,140 294 2610 <12 11,200
11-12 585 98 388 <12 10,400
AB-2 3-5 1,000 470 1100 | <12 8,900
7-9 640 32 221 <12 6,150
11-13 430 108 162 <12 11,750
AB-3 3-5 378 236 404 <12 5,050
T T g T 304|631l <12 5,250
9-11 524 17 19 <12 6,800
AB-4 3-5 91 <10 268 <12 1,815
7-9 32 <10 00 <12 1,540
9-11 <20 <10 59 <12 2,395
AB-5 4-5 28 <10 169 <12 401
7-9 <20 <10 135 <10 417

('/

x-lof\cf? :

_ocs

HAFILESA 28W073 AR IREPORTN\TABLES\SECITABL. DOC\TUC\C9/16/98Y005




TABLE 3-9. SUMMARY OF BOREHOLE SAMPLE RESULTS,
INVESTIGATION AREA 4 (DOWNSIL.OPE OF MEDFORD SUMP)

Metal Depth Minimum Maximum
(mg/kg) (mg/kg)
Arsenic 0-2 in. 1200 4900
1.5-2.5 ft. 1,100 6,200
34 ft. 40 2,000
4-5 ft. <20 1200
Cadminm 0-2 in. 360 1300 -
1.5-2.5 1. 66 1,500
i o 34ft. 22 L300 |
4-5 ft. 15 170
Lead 0-2 in. 7500 11,000
1.5-2.5 ft. 200 11,000
3-4 ft. 58 2,900
4-5 ft. 27 5800
Selenium 0-2 in. 33 74
1.5-2.5 fu. <3 120
3-4 ft. <5 41
4-5 ft. <20 19
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TABLE 3-10. SUMMARY OF BOREHOLE SAMPLE RESULTS,
INVESTIGATION AREA 4 (DOWNSLOPE OF LEAD PLANT)

Metal Depth Minimum Maximum
(mg/kg) (mg/kg)
Arsenic 0-2 in. 840 17,000
1.5-2.5 ft. 680 2,200
34 ft. 95 1,900
4-5 ft. 35 1,500
Cadmium 0-2 in. 290 980
1.5-2.5 ft. 55 600
3-4 it <35 300
4-51t. <10 430
Lead 0-2 in. 5,100 49,000
1.5-2.5 ft. 1,300 12
3-4 ft. 130 7,500
4-5 ft. 72 6,800
Selenium 0-2 1in. 24 1,600
1.5-2.5 ft. <5 110
3-4 1t 215 130
4-5 ft. <10

88
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TABLE 3-11. SUMMARY OF BOREHOLE SAMPLE RESULTS,
INVESTIGATION AREA 4 (DOWNSLOPE OF SAMPLE MILL)

Location Depth Arsenic Cadmium Lead Selenium
(mg/kg) (mng/kg) (mg/kg) (mg/kg)
SS1A4-12 0-2 in. 4800 930 13,000 63
1.5-2.5 ft. <10 18 10,000 <5
3-4 ft. <10 <5 2,300 15
4-5 fi. <20 <10 3,200 <10
SSIA4-13 0-2 in. 860 320 11,000 52
1.5-2.5 ft. 790 320 12,000 70
3-4 ft 78 170 1,000 11
- T ase. | 78 | 10 | 1000 11
SSIA4-14 0-2 in 1,600 640 14,000 50
1.5-2.5 ft. 490 190 4,500 16
3-4 i, <10 16 280 <5
4-5 ft. 110 82 1,900 <10
SS1A4-15 0-2 in. 480 300 6,800 33
1.5-2.5 ft. 440 240 5,300 21
3-4 ft, <10 13 540 <5
4-5 fi. 74 23 930 <10
SSIA4-16 0-2 in. 520 350 5,900 32
1.5-2.5 fL. 66 30 710 <5
3-4 fi. <10 10 210 <5
4-5 ft, <20 <10 18 <10
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TABLE 3-12. SUMMARY OF GROUNDWATER SAMPLE RESULTS,

INVESTIGATION AREA 4 (DOWNSLOPE OF SAMPLE MILL)

Well Arsenic Cadmium Lead Selenium
(mg/l) (mg/l) (mg/l) (mg/l)

EP-13 45 0.75 0.003 6.4

EP-29 0.32 < 0.005 < 0.003 0.17
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TABLE 3-13. SUMMARY OF BOREHOLE SAMPLE RESULTS,

INVESTIGATION AREA 4 (DOWNSLOPE OF SOUTH TERRACE AREA)

Location Depth Arsenic | Cadmium Lead Selenium

(mg/kg) | (mg/hkg) | (mg/kg) | (mg/kg)
SSIA4-22 | 0-2in, 140 62 2,200 <5
1.5-2.5 ft. 45 22 1,200 <5
34ft. | <10 <5 21 <5
4-5 ft. <10 <5 210 <5
SSIA4-23 0-2 in. 250 91 4,600 17
1.5-25ft | <10 13 370 <5
3-4 ft, <10 <5 75 <5

T asRs | 29 | 150 520 | <5

SS1A4-24 | 0-2in. 120 38 1,800 <5
15256t | <10 5 260 <5
3-4 ft. 22 <5 190 <5
4.5 ft, <10 <5 75 <5
SSIA4-25 | 0-2in. 380 200 9,400 24
1.5-25f | <10 <5 370 <5
3-4 ft, <10 <5 200 <5
4-5 ft, 120 13 620 <5
SSIA4-26 | 0-2in. 320 82 3,800 <5
1525 | <10 <5 180 <5
3-4 ft. <10 <35 270 <5
4-5 ft, <10 11 550 <5
SSIA4-27 | 0-2in. 370 140 5,300 22
1.5-2.5 ft. 25 <5 82 <5
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TABLE 3-14. SUMMARY OF GROUNDWATER SAMPLE RESULTS,
INVESTIGATION AREA 4 (DOWNSLOPE OF SOUTH TERRACE AREA)

Monitor Arsenic Cadmium Lead Seleninm
Well (mg/l) (mg/1) (mg/l) (mg/l)
EP-20 1.05 0.042 < 0.003 0.36
EP-70 14 0.013 <0.003 0.22
EP-71 0.16 <0.005 <0.003 0.28
EP-72 0.49 0.21 <0.003 0.41
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TABLE 3-15. SUMMARY OF BOREHOLE SAMPLE RESULTS,

INVESTIGATION AREA 5
| Metal | Depth Minimum | Maximum
(mg/kyg) (mg/kg)
Arsenic 0-2 in. <20 240
1.5-2.5 ft. <10 32
3-4 ft, <10 100
4-5 ft. <20 60
Cadmium 0-2 in. <10 150
1.5-2.5 ft. <8 44
3-4ft. <5 46
| 4sf. | <10 17
[.ead 0-2 in. 170 4,200
1.5-2.5 ft. 30 1,800
3-4 ft. 11 2,200
4-5 ft. 11 810
Selenium 0-2 in. <10 30
1.5-2.51t. <5 12
3-4 ft. <5 <5
4-5 ft. <10 <10
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TABLE 3-16. SUMMARY OF GROUNDWATER SAMPLE RESULTS,

INVESTIGATION AREA 5
Well Arsenic Cadmium . Lead Selenium

(mg/l) (mg/l) (mg/l) (mg/)
EP-57 0.96 < 0.005 < 0.003 0.011
EP-58 3.73 < 0.005 < 0.003 0.062
EP-59 2.48 < 0.005 <0.003 0.23
EP-60 0.007 <0.005 < 0.003 0.25
EP-61 0.012 <0.005 <0.003 0.36
EP-62 1.03 <0.005 < 0.003 0.38
EP-63 0.02 < 0.005 <0.003 0.22
EP-64 0.04 <0005 | <0003 062
EP-65 0.008 <0.005 < 0.003 0.25
EP-66 10.93 < 0.005 <0.003 0.26
EP-80 0.019 < 0.005 <0.003 0.03
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TABLE 3-17. SUMMARY OF BOREHOLE SAMPLE RESULTS,
INVESTIGATION AREA 8

Metal Depth Minimum | Maximum
o (mg/kg) (mg/kg)
Arsenic 0-2 in, <20 6,600
1.5-2.5 ft. <10 3,700
3-4 ft. <10 6,600
4-5 ft. <20 3,100
Cadmium 0-2in. <10 1,800
1.5-2.5 ft. <5 1,300
3-4 ft. <5 1,000.
| 4sn | <10 530
Lead 0-2 in. 44 25,000
1.5-2.5 ft. 73 43,000
3-4 ft, 36 71,000
4-5 ft, 13 22,000
Selenium 0-2 in. <10 180
1.5-2.5 ft. %5 60
3-4 ft. <5 68
4-5 ft. <10 72
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TABLE 3-18. SUMMARY OF GROUNDWATER SAMPLE RESULTS,

INVESTIGATION AREA 8
Well Arsenic Cadmium Lead Selenium
(mg/l) (mg/l) (mg/l) (mg/)
EP-15 0.032 0.006 <0.003 0.17
EP-67 0.020 <0.005 < 0.003 0.14
EP-70 1.64 0.012 < 0.003 0.23
EP-72 .49 0.21 < 0.003 041
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TABLE 3-19. SUMMARY OF POND WATER SAMPLES,

- INVESTIGATION AREA 9
Pond Arsenic Cadmium Lead Selenium
(mg/l) (mg/1) (mg/1) (mg/l)
Pond 1 0.26 12.7 .13 1.12
Pond 5 0.11 5.02 0.18 0.13
Pond 6 2.73 0.08 0.13 0.09
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TABLE 3-20a. SUMMARY OF POND 1 ARROYO GROUNDWATER SAMPLE
RESULTS, INVESTIGATION AREA 9

Pond 1

Well Arsenic Cadmium Lead Selenium

(mgh) (mgh) | (mgh) | (mgkg)
EM-2 0.635 0.005 -< 0.003 0.13
EM-4 0.01 0.004 < 0.003 0.005
EP-12 1.167 < 0.005 <0.003 | 3.057
EP-14 1.267 < 0.005 0.0032 0.297
EP-29 0.323 < 0.005 < 0.003 0.168

—4— -EP-35—- |—-0448-- | - <0.005 < 0.003 3.675 - -

EP-43 0.90 < 0.005 < 0.003 0.241

TABLE 3-20b. SUMMARY OF PONDS 5 AND 6 ARROYO GROUNDWATER
SAMPLE RESULTS, INVESTIGATION AREA 9

Ponds 5 and 6
Well Arsenic Cadmium Lead Selenium
mgh) | (mg) mgh) | (mgkg)
EM-5 1.65 0.0580 0.0075 0.0153
EM-6 0.027 <0.005 < 0.003 0.105
EP-26 0.418 0.620 0.016 0.115
EP-56 2.22 0.003 < 0.003 0.053
LP-66 10.93 < (0.005 < 0.003 0.026
EP-77 5.68 0.014 0.005 0.020
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TABLE 3-21. SUMMARY OF BOREHOLE SAMPLE RESULTS,

- INVESTIGATION AREA 10

Location Depth Arsenic Cadmium Lead Selenium

(mg/kg) (mg/kg) (mg/kg) (mg/kg)
SSENT-1 0-2 in. 470 75 5,700 15
1.5-2.5 ft. < 10 <5 300 15
3-4 ft. <10 <5 160 <5
4-5 ft. <10 <5 94 <35
SSENT-2 0-2 in. 340 100 3,300 15
1.5-2.5 ft. < 10 <5 330 <5
3-4 fi. <10 <5 430 <5

v ) 45 ft 20 <5 26 < 5
SSENT-3 0-2 in. 340 99 2,800 18
1.5-2.5 ft. 34 <5 160 <5
SSENT-4 0-2 in. 190 80 1,800 <5
1.5-2.5 ft. 35 <5 37 <5
SSENT-5 0-2 m. 750 160 5,400 <D
' 1.5-2.5 ft. <10 <5 210 <5
SSENT-6 0-2 in, 380 100 3,800 16
1.5-2.5 ft. <10 34 2,200 <5
3-4 ft. <10 <3 610 <5
4-5 ft. <10 <5 38 <5
SSENT-7 0-2 1n. 250 93 2,800 <5
1.5-2.5 ft. < 10 &5 30 &5
34 fL. <10 <5 25 <5
SSENT-8 0-2 in. 520 120 3,000 11
1.5-2.5 ft. 710 250 1,300 12
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Figure 1-4
Annual Wind Rose for the Asarco El Paso Plant
(1977-1986)

NOTE: Wind rose shows the direction from which the wind blows as a percentage of time.
The northwesterly winds predominate in the winter months (November through May) while the

southeasterly winds predominate in the summer months (June through October).
Source: Jaco, 1971.
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Figure 2-10. Water Quality Data for Ponds 1, 5 and 6
Sampled December 12, 1997
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