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El Paso Draft Data

EPA Sampling Results

El Paso High

Sampling Date: July 31, 2001
Method of Analysis 6010B

Sample Number Lead mg/kg|Reporting |Arsenic Reporting
Lab ID Number Limit mg/kg Limit
ELH02-020-51-02  ]073101029-96 9.7 12. <3.0 3.0
ELH02-020-51-01  |073101029-95 49 6.0 <3.0 3.0
ELH02-019-51-02  1073101029-108 <3.0 3.0 <3.0 3.0
ELH02-019-51-01  [073101029-107 34 3.0 <3.0 3.0
ELH02-018-51-02 }073101029-128 <3.0 3.0 <3.0 3.0
ELH02-018-51-01  |073101029-127 6.7 3.0 <3.0 3.0
ELH02-017-51-02  }073101029-102 16 3.0 <3.0 3.0
ELH02-017-51-01  [073101029-101 47 12. <3.0 3.0
ELH01-016-51-02 |073101029-110 16 3.0 <3.0 3.0
ELH01-016-51-01  |073101029-109 110 3.0 <3.0 3.0
ELH01-015-51-02  [073101029-6 <3.0 3.0 <3.0 3.0
ELHO01-015-51-01  [073101029-5 71 3.0 <3.0 3.0
ELHO01-014-51-02  [073101029-20 7.2 3.0 <3.0 3.0
ELHO01-014-51-01  [073101029-19 67 6.0 <3.0 3.0
ELH01-013-51-02 {073101029-130 33 30 <3.0 3.0
ELH01-013-51-01  [073101029-129 43 3.0 <3.0 3.0
ELHO01-012-51-02 [073101029-124 34 3.0 <3.0 3.0
ELH01-012-51-01  [073101029-123 39 3.0 <3.0 3.0
ELHO01-011-51-02  ]073101029-10 124 3.0 <3.0 3.0
ELHO01-011-51-01  [073101029-9 14 3.0 <3.0 3.0
ELHG61-010-51-02  |073101029-18 <3.0 3.0 <3.0 3.0
ELH01-010-51-01  [073101029-17 6.5 3.0 <3.0 3.0
ELH01-009-51-02  [073101029-16 <3.0 3.0 <3.0 3.0
ELHO01-009-51-01  [073101029-15 93 3.0 <3.0 3.0
ELH01-008-51-02  |073101029-14 37 12. <3.0 3.0
ELHO01-008-51-01 j073101029-13 41 3.0 <3.0 3.0
ELHO01-007-51-02  1073101029-12 68 3.0 <3.0 3.0
ELHO01-007-51-01  [073101029-11 16 3.0 <3.0 3.0
ELHO01-006-52-01 1073101029-133 57 3.0 <3.0 3.0
ELH01-006-51-02  |073101029-22 <3.0 3.0 <3.0 3.0
ELH01-006-51-01 ]073101029-21 45 12, <3.0 3.0
ELHO01-005-51-02  |073101029-8 11 3.0 <3.0 3.0
ELH01-005-51-01 [073101029-7 37 3.0 <3.0 3.0

El Paso Draft Data




El Paso Draft Data
EPA Sampling Results
El Paso High
Sampling Date: July 31, 2001
Method of Analysis 5010B

Sample Number Lead mg/kg|Reporting |Arsenic Reporting
Lab ID Number Limit mg'kg Limit
ELH01-004-51-02 |073101029-112 98 3.0 <3.0 3.0
ELH01-004-51-01  }073101029-111 16 3.0 <3.0 3.0
ELH01-004-052-02 |073101029-135 120 6.0 <3.0 3.0
ELH01-003-52-02 1073101029-134 36 3.0 <3.0 3.0
ELHO01-003-52-01  |073101029-131 28 3.0 <3.0 3.0
ELHO01-003-51-02  1073101029-122 40 3.0 <3.0 3.0
ELH01-003-51-01 ]073101029-121 24 3.0 <3.0 3.0
ELHO01-002-51-02  }073101029-116 4.3 3.0 <3.0 3.0
ELHO01-002-51-01  [073101029-115 45 3.0 <3.0 3.0
ELH01-002-052-01 |073101029-137 87 3.0 <3.0 3.0
ELH01-001-52-01  [073101029-132 40 3.0 <3.0 3.0
ELHO01-001-51-02 [073101029-4 56 3.0 <3.0 3.0
ELH01-001-51-01  [073101029-3 40 3.0 <3.0 3.0
ELH01-601-052-02 |073101029-136 87 12, <3.0 3.0
ELH03-021-51-01  {073101029-49 67 3.0 <3.0 3.0
ELHO03-021-51-02 |073101029-50 6.7 3.0 <3.0 3.0
ELH04-022-51-01 |073101029-89 22 3.0 <3.0 3.0
ELH04-022-51-02  |073101029-90 4.0 3.0 <3.0 3.0
ELH04-023-51-01 |073101029-27 29 12. <3.0 3.0
ELH04-023-51-02  1073101029-28 21 3.0 <3.0 3.0
ELH04-024-51-01  [073101029-41 64 3.0 <3.0 3.0
ELH04-024-51-02 |073101029-42 51 3.0 <3.0 3.0
ELH05-025-51-01  |073101029-65 50 3.0 <3.0 3.0
(ELH05-025-51-02  [073101029-66 <3.0 3.0 <3.0 3.0
ELH05-026-51-01 " |073101029-31 67 3.0 <3.0 3.0
ELH05-026-51-02  |073101029-32 <3.0 3.0 <3.0 3.0
ELH06-027-51-01  {073101029-85 30 30 <3.0 3.0
ELH06-027-51-02  |073101029-86 99 3.0 <3.0 3.0
ELH07-028-51-01  |073101029-47 61 3.0 <3.0 3.0
ELH07-028-51-02 _ |073101029-48 <3.0 3.0 <3.0 3.0
ELH07-029-51-01 }073101029-33 92 12. <3.0 3.0
ELH07-029-51-02 |073101029-34 <3.0 3.0 <3.0 3.0
ELH07-030-51-01  {073101029-83 17 3.0 <3.0 3.0
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E! Paso Draft Data
EPA Sampling Results

El Paso High
Sampling Date: July 31, 2001
Method of Analysis 6010B
Sample Number Lead mg/kg|Reporting |Arsenic Reporting
Lab ID Number Limit mg/kg Limit
ELHO07-030-51-02  (073101029-84 7.4 30 <3.0 3.0
ELH07-031-51-01  (073101029-81 42 3.0 <3.0 3.0
ELH07-031-51-02 |G73101029-82 <3.0 3.0 <3.0 3.0
ELH07-032-51-01  [073101029-79 63 3.0 <3.0 3.0
ELHO?-OSZ*SI-OZ 073101029-80 14 3.0 <3.0 3.0
ELH07-033-51-01 {073101029-105 66 3.0 <3.0 3.0
ELHO07-033-51-02  [073101029-106 55 3.0 <3.0 3.0
ELH07-034-51-01  {073101029-91 49 3.0 <3.0 3.0
ELH07-034-51-02  |073101029-92 4.0 3.0 <3.0 3.0
ELH07-035-51-01  |073101029-125 65 3.0 <3.0 3.0
ELH07-035-51-02  |073101029-126 <3.0 3.0 <3.0 3.0
ELHO07-036-51-01  |073101029-69 82 3.0 <3.0 3.0
ELHO07-036-51-02  {073101029-70 14 3.0 <3.0 3.0
ELH07-037-51-01  |073101029-67 35 3.0 <3.0 3.0
ELH07-037-51-02 |073101029-68 4.3 3.0 <3.0 3.0
ELH07-038-51-01  1073101029-99 59 3.0 <3.0 3.0
ELH07-038-51-02  [073101029-100 8.3 3.0 3.0 3.0
ELHO08-039-51-01  [073101029-119 36 3.0 <3.0 3.0
ELHO08-039-51-02 |073101029-120 <3.0 3.0 <3.0 3.0
ELH08-040-51-01  }073101029-63 21 3.0 <3.0 3.0
ELH08-040-51-02  |{073101029-64 <3.0 3.0 <3.0 3.0
ELHO8-041-51-01 |073101029-25 18 6.0 <3.0 3.0
ELH08-041-51-02  (073101029-26 <3.0 3.0 <3.0 3.0
ELH09-042-51-01  [073101029-29 31 6.0 <3.0 3.0
ELH09-042-51-02  |073101029-30 <3.0 3.0 <3.0 3.0
ELH09-043-51-01 |073101029-35 14 3.0 <3.0 3.0
ELH09-043-51-02  1073101029-36 83 12. <3.0 3.0
ELH10-044-51-01  [073101029-117 41 12. <3.0 3.0
ELH10-044-51-02 |073101029-118 96 3.0 <3.0 3.0
ELH10-045-51-01  [073101029-113 55 3.0 <3.0 3.0
ELH10-045-51-02 [073101029-114 71 3.0 <3.0 3.0
ELH10-046-51-01 |073101029-87 8.1 3.0 <3.0 3.0
ELH10-046-51-02  {073101029-88 11 3.0 <3.0 3.0

El Pasc Draft Data




El Paso Draft Data
EPA Sampling Results

El Paso

High

Sampling Date: July 31, 2001
Method of Anaiysis 6010B

Sample Number Lead mg/kg|Reporting |Arsenic Reporting
Lab ID Number Limit mg/kg Limit
ELH10-047-51-01  |073101029-97 60 3.0 <3.0 3.0
ELHI0-047-51-02 {073101029-98 54 3.0 <3.0 3.0
ELH10-048-51-01  [073101029-75 21 3.0 <3.0 3.0
ELH10-048-51-02  1073101029-76 190 3.0 4.9 3.0
ELH10-049-51-01  |073101029-77 <3.0 12. <3.0 3.0
ELH10-049-51-02  1073101029-78 4.7 3.0 <3.0 3.0
ELH10-050-51-01  [073101029-73 <3.0 3.0 <3.0 3.0
ELHI10-050-51-02  [073101029-74 21 3.0 <3.0 3.0
ELH10-051-51-01  }073101029-71 <3.0 3.0 <3.0 3.0
ELH10-051-51-02  |073101029-72 18 3.0 <3.0 3.0
ELH10-052-51-01 |073101029-23 24 3.0 <3.0 3.0
ELH10-052-51-02  |073101029-24 16 3.0 <3.0 3.0
ELHI10-053-51-01 |073101029-53 11 3.0 <3.0 3.0
ELH10-053-51-02  [073101029-54 6.5 3.0 <3.0 3.0
ELH10-054-51-01 |073101029-1 <3.0 3.0 <3.0 3.0
ELH10-054-51-02 [073101029-2 23 3.0 <3.0 3.0
ELH10-055-51-01  |073101029-59 <3.0 3.0 <3.0 3.0
ELH10-055-51-02 |073101029-60 12 3.0 <3.0 3.0
ELH10-056-51-01  [073101029-57 20 3.0 <3.0 3.0
ELH10-056-51-02 |073101029-58 21 3.0 <3.0 3.0
ELHI0-057-51-01  |073101029-93 <3.0 3.0 <3.0 3.0
ELH10-057-51-02  [073101029-94 42 3.0 <3.0 3.0
ELH10-058-51-01  1073101029-103 5.7 3.0 <3.0 3.0
ELH10-058-51-02 {073101029-104 250 12. <3.0 3.0
ELH10-059-51-01  [073101029-43 3.6 3.0 <3.0 3.0
ELI10-059-51-02  [073101029-44 108 3.0 <3.0 3.0
ELH11-060-51-01  {073101029-55 220 6.0 <3.0 3.0
ELH11-060-51-02 {073101029-56 40 12. <3.0 3.0
ELH15-067-51-01 |073101029-37 76 3.0 <3.0 3.0
ELHI5-067-51-02  [073101029-38 14 3.0 <3.0 3.0
ELH15-068-51-02  [073101029-40 200 6.0 <3.0 3.0
ELH16-068-51-01 [073101029-39 1500 150 <3.0 3.0
ELH16-068-51-03 073101029138 100 3.0 <3.0 3.0

El Paso Draft Data




El Paso Draft Data

EPA Sampling Results

El Paso High

Sampling Date: July 31, 2001
Method of Analysis 60108

Sample Number Lead mg/kg(Reporting |Arsenic Reporting
Lab ID Number Limit mg/kg Limit
ELH16-068A-51-01 |©80401008-94 170 6.0 PR 3.0
ELH16-068A-51-02 |080401008-95 240 12 <3.0 3.0
ELH16-068B-51-01 |080401008-96 140 6.0 <3.0 3.0
ELH16-068B-51-02 |080401008-97 160 6.0 <3.0 3.0
ELH16-069-51-01  |073101029-45 60 3.0 <3.0 3.0
ELH16-069-51-01 |073101029-45 122 3.0 <3.0 3.0
ELH16-069-51-02 {073101029-46 <3.0 3.0 <3.0 3.0
ELH16-069-51-02 |073101029-46 227 3.0 3.0 3.0
ELH16-070-51-01 |073101029-61 320 12. <3.0 3.0
ELH16-070-51-01 (073101029-61 110 12. <3.0 3.0
ELHI16-070-51-02  [073101029-62 14 3.0 <3.0 3.0
ELHI6-070-51-02  1073101029-62 220 3.0 <3.0 3.0
ELH17-071-51-01 |073101029-51 13 3.0 <3.0 3.0
ELH17-071-51-01 {073101029-51 150 3.0 <3.0 3.0
ELH17-071-51-02  [073101029-52 <3.0 3.0 <3.0 3.0
ELH17-071-51-02 |073101029-52 120 3.0 <3.0 3.0

Eil Paso Draft Data




EPA Sampling Results
Alethea Park
Sampling Date - August, 2001

Method of Analysis -~ 60108

Sample Number Lead mg/kg|Reporting |Arsenic Reporting
Lab ID Number Limit mg/kg Limit
ALA01-001-51-01 |080101003-21 61 3.0 <3.0 3.0
ALA01-001-51-02 |080101003-22 7.2 3.0 <3.0 3.0
ALA01-002-51-01 [080101003-9 9.3 3.0 <3.0 3.0
ALA01-002-51-02 |080101003-10 190 6.0 <3.0 3.0
ALA01-003-51-01 |080101003-17 110 3.0 <3.0 3.0
ALA01-003-51-02 [080101003-18 21 3.0 <3.0 3.0
ALA01-004-51-01 |080101003-7 67 3.0 <3.0 3.0
ALA01-004-51-02 |080101003-8 66 3.0 <3.0 3.0
ALA01-005-51-01 |080101003-5 28 3.0 <3.0 3.0
ALA01-005-51-02 [080101003-6 10 3.0 <3.0 3.0
ALAO01-005-52-01 080101003-46 28 3.0 <3.0 3.0
ALA01-006-51-01 ]080101003-3 59 3.0 <3.0 3.0
ALAO01-006-51-02 080101003-4 <3.0 3.0 <3.0 3.0
ALAO1-007-51-01 |080101003-1 60 3.0 <3.0 3.0
ALA01-007-51-02 {080101003-2 32 3.0 <3.0 3.0
ALA01-008-51-01 [080101003-19 50 3.0 <3.0 3.0
ALA01-008-51-02 [080101003-20 8.6 3.0 <3.0 3.0
ALAQ1-008-52-02 (080101003-47 11 3.0 <3.0 3.0
ALA01-009-51-01 [080101003-13 71 3.0 <3.0 3.0
ALA01-009-51-02 |080101003-14 32 3.0 <3.0 3.0
ALA01-010-51-01 |[080101003-11 63 3.0 <3.0 3.0
ALA01-010-51-02 |080101003-12 42 3.0 <3.0 3.0
ALAO1-011-51-01 |080101003-15 70 3.0 <3.0 3.0
ALA01-011-51-02 |080101003-16 18 3.0 <3.0 3.0
ALA01-011-52-02 |080101003-45 27 3.0 - <3.0 3.0
ALA01-012-51-01 [080101003-27 105 3.0 <3.0 3.0
ALA01-012-51-02 |080101003-28 140 6.0 6.8 3.0
ALA01-013-51-01 |080101003-23 53 3.0 <3.0 3.0
ALA01-013-51-02 |080101003-24 39 3.0 <3.0 3.0
ALA01-014-51-01 {080101003-25 29 3.0 3.0 3.0
ALA01-014-51-02 |080101003-26 9.5 3.0 - <3.0 3.0




EPA Sampiing Results
Alamo Park
Sampiing Date - August 1, 2001
Method of Analysis 60108 -

Sample Number Lead mg/kg|Reporting |Arsenic Reporting
_ Lab ID Number Limit mg/kg Limit
ALMO01-001-51-01 |080101003-50 110 3.0 <3.0 3.0
AILMO01-001-51-02 |080101003-51 . 160 6.0 <3.0 3.0
ALMOI-002-51-01 {080101003-43 328 15 <3.0 3.0
ALMO01-002-51-02 }080101003-44 1800 75 <3.0 3.0
ALMO01-003-51-01 |080101003-41 140 6.0 <3.0 3.0
ALMO01-003-51-02 |080101003-42 23 3.0 <3.0 3.0
ALMO01-004-51-01 [080101003-39 86 3.0 <30 3.0
ALMO1-004-51-02 |080101003-40 73 3.0 <3.0 3.0
ALMO02-005-51-01 [080101003-37 14 3.0 <3.0 3.0
ALMO02-005-51-02 [080101003-38 <3.0 3.0 <3.0 3.0
ALMO02-006-51-01 (080101003-35 . 3.5 3.0 3.0 3.0
ALMO02-006-51-02 {080101003-36 <3.0 3.0 <3.0 3.0
ALMO01-002A-51-01 |080401008-92 280 12 <3.0 3.0
ALMGC1-002A-51-02 [080401008-93 130 6.0 <3.0 3.0
ALM01-002-51-03 ]080101003-52 <3.0 3.0 <3.0 3.0




Deniphan Park

EPA Sampling Results

Sampling Date - August 1, 2001

Method of Analysis 6010B

" Sample Number Lead mg/kg|Reporting |Arsenic Reporting
Lab ID Number Limit mg/kg Limit
DONO01-001-51-01 |080101003-33 13 3.0 <3.0 3.0
DON01-001-51-02 080101003-34 5.7 3.0 <3.0 3.0
DONO01-002-51-01 080101003-31 13 3.0 <3.0 3.0
DONO01-002-51-02 080101003-32 5.8 3.0 <3.0 3.0
DON01-003-51-01 080101003-29 14 3.0 <3.0 3.0
DONO01-003-51-02 080101003-30 7.2 3.0 <3.0 3.0




EPA sampling Results

Rooselvet School

Sampling date August 1, 2001

Method of Analysis 60108
Sample Number |1.p ID Lead mg/kgjReporting |Arsenic Reporting
Number Limit mg/kg Limit
RVS01-001-51-01 108010100348 21 3.0 <3.0 3.0
RVS01-001-51-02 |080101003-49 31 3.0 <3.0 3.0




EPA Sampling Results
Arroyo Park
Sampling data August 2, 2001
Method of Analysis 6010B

Sample Number _ Lead mg/kg |Reporting |Arsenic Reporting
Lab ID Number _ Limit mg/kg Limit
ARR01-001-51-01  [080201004-1 21 5.0 11 5.0
ARR01-001-51-02  [080201004-2 6.5 5.0 <5.0 5.0
ARRO01-002-61-01 [08(201004-3 200 10 28 5.0
ARR01-002-51-02 |080201004-4 220 10 29 5.0
ARR01-002-52-02 |080201004-94 120 5.0 18 5.0
ARRO01-003-51-01 |080201004-5 27 5.0 12 5.0
ARRO01-003-51-02  |080201004-6 <5.0 5.0 7.1 5.0
ARR01-004-51-01  [080201004-7 33 5.0 8.7 5.0
ARRO01-004-51-02  |080201004-8 <5.0 5.0 <5.0 5.0
ARR01-004-52-01  |080201004-92 31 5.0 <3.0 5.0
ARR01-005-51-01 |080201004-9 110 5.0 8.3 5.0
ARR01-005-51-02 |080201004-10 13 5.0 <5.0 5.0
ARRO01-005-52-01 1080201004-93 06 5.0 8.9 5.0
ARRO01-006-51-01 |080201004-11 54 5.0 6.2 5.0
ARRO1-006-51-02 [080201004-12 15 5.0 <5.0 5.0
ARRO01-007-51-01 - |080201004-13 45 5.0 <5.0 5.0
ARRO01-007-51-02  1080201004-14 <5.0 5.0 <5.0 5.0
ARRO01-008-51-01 [080201004-15 48 5.0 9.4 5.0
ARRO01-008-51-02 |080201004-16 27 5.0 9.0 5.0
ARRO01-009-51-01  |080201004-17 <5.0 5.0 5.4 5.0
ARROD1-009-51-02  [080201004-18 <5.0 5.0 <5.0 5.0
ARRO01-010-561-01  [080201004-19 100 5.0 7.8 5.0
ARR01-010-51-02  [080201004-20 6.1 5.0 8.6 5.0
ARR01-011-51-01  [080201004-21 10 5.0 <5.0 5.0
ARRO01-011-51-02  [080201004-22 40 5.0 <5.0 5.0
ARROT-012-51-01  {080201004-23 66 5.0 <5.0 5.0
ARRO1-012-51-02  |080201004-24 280 20 7.1 5.0
ARRO01-013-51-01  [080201004-25 110 5.0 8.3 5.0
ARRO1-013-51-02  [080201004-26 8.8 5.0 <5.0 5.0
ARRO1-014-51-01  [080201004-27 <5.0 5.0 18 5.0
ARRO1-014-61-02  [080201004-28 2 5.0 <5.0 5.0
ARRO01-015-561-01 [080201004-29 28 5.0 9.8 5.0
ARR01-015-51-02  [080201004-30 5.7 5.0 <5.0 5.0
ARRO01-016-562-01  {080201004-95 28 5.0 9.4 5.0
ARRO1-016-51-01  [080201004-31 53 5.0 13 5.0
ARRO1-016-51-02  |080201004-32 13 5.0 5.0 5.0
ARRO1-017-51-01  |080201004-33 24 5.0 9.3 5.0
ARR01-017-51-02  [080201004-34 27 5.0 6.9 5.0
ARR01-018-51-01 |080201004-35 <5.0 5.0 21 5.0
ARRO01-018-51-02  [080201004-36 <5.0 5.0 <5.0 5.0
ARRO1-019-51-01 [080201004-37 56 5.0 5.0 5.0
ARRO01-019-51-02 |080201004-38 <5.0 5.0 <5.0 5.0
ARRO1-020-561-01  1080201004-39 28 5.0 12 5.0
ARR01-020-51-02  [080201004-40 <5.0 5.0 <5.0 5.0
ARRO1-021-51-01 |080201004-41 25 5.0 <5.0 5.0




EPA Sampling Results
Arroyo Park
Sampling data August 2, 2001

Method of Analysis 6010B
Sample Number Lead mg/kg [Reporting |Arsenic Reporting
Lab ID Number Limit mg/kg Limit
ARRO01-021-51-02  |080201004-42 <5.0 5.0 <5.0 5.0
ARRO01-022-51-01  |080201004-43 360 20 20 5.0
ARR01-022-51-02  |080201004-44 82 5.0 6.2 5.0
ARRO1-023-51-01  |080201004-45 170 10 <5.0 5.0
ARR01-023-51-02  [080201004-46 68 5.0 57 5.0
ARR01-024-51-01  |080201004-47 130 10 13 5.0
ARR0O1-024-51-02 |080201004-48 13 5.0 5.5 5.0
ARRO01-025-51-01  |1080201004-49 420 20 I5 5.0
ARRO01-025-51-02 . 1080201004-50 42 5.0 <5.0 5.0
ARRO01-026-51-01  |680201004-51 <5.0 5.0 10 5.0
ARRD1-026-51-02 |(:80201004-52 <5.0 5.0 - 8.1 5.0
ARR01-027-51-01 |080201004-53 5.7 5.0 15 5.0
ARR01-028-51-01 |{080201004-54 . 64 5.0 6.8 5.0
ARR01-028-51-02 ]080201004-55 _<5.0 5.0 <5.0 5.0
ARRD1-029-51-01 |080201004-56 250 20 14 5.0
ARR01-031-51-01  |080201004-57 36 5.0 7.8 5.0
ARRO01-031-51-02  [080201004-58 <5.0 5.0 <5.0 5.0
ARRD1-032-51-01  [080201004-59 100 5.0 12 5.0
ARR01-032-51-02  |080201004-60 7.1 5.0 17 5.0
ARR01-033-51-01  1080201004-61 16 5.0 3.6 5.0
ARR01-033-51-02  |080201004-62 <5.0 5.0 <5.0 5.0
ARRQ1-033-52-02  [080201004-91 <5.0 5.0 <5.0 5.0
ARRO1-034-51-01  |080201004-63 20 5.0 <5.0 5.0
ARR(01-034-51-02 1080201004-64 29 5.0 <5.0 5.0
ARR01-035-51-01 |080201004-65 <5.0 5.0 <3.0 5.0
ARR01-036-51-01  [080201004-66 16 5.0 <5.0 5.0
ARRO01-036-51-02  |080201004-67 <50 5.0 <5.0 5.0
ARR01-037-51-01  [080201004-68 18 5.0 <5.0} 5.0
ARRO01-038-51-01  {080201004-69 23 5.0 6.3 5.0
ARR01-038-51-02  |080201004-70 <5.0 5.0 <5.0 5.0
ARR01-038-51-01  {080201004-71 6.5 5.0 9.8 5.0
ARR01-039-51-02 [080201004-72 9.5 5.0 <5.0 5.0
ARRO01-040-51-01 [080201004-73 40 5.0 <5.0 5.0
ARR01-040-51-02  |080201004-74 58 5.0 <5.0 5.0
ARR01-041-51-01  |080201004-75 8 5.0 <5.0 5.0
ARR01-041-51-02  [080201004-76 <5.0 5.0 <5.0 5.0
ARR01-042-51-01 1080201004-77 410 25 14 5.0
ARR01-042-51-02  |080201004-78 9 5.0 5.2 5.0
ARR01-043-51-01  |080201004-79 310 25 13 5.0
ARR01-043-51-02  [080201004-80 14 5.0 <5.0 5.0
ARR01-044-51-01  |080201004-81 33 5.0 <5.0 5.0
ARR01-044-51-02 {080201004-82 24 5.0 <5.0 5.0
ARR01-045-561-01  |080201004-83 18 5.0 14 5.0
ARRO01-045-51-02  [080201004-84 <5.0 5.0 <5.0 5.0
ARR01-046-51-01  [080201004-85 <5.0 5.0 <5.0 5.0




EPA Sampling Results
Arroyo Park
Sampling data August 2, 2001

Method of Analysis 8010B
Sample Number Lead mg/kg (Reporting |Arsenic Reporting
Lab ID Number Limit mg/kg Limit
ARRO01-048-51-02  [080201004-86 <5.0 5.0 <5.0 5.0
ARR01-047-51-01  |080201004-87 02 5.0 8.6 5.0
ARR01-047-51-02  [080201004-88 6.4 5.0 <5.0 5.0
ARRO01-048-51-01 [080201004-89 77 5.0 <5.0 5.0
ARRO01-048-51-01 [080201004-90 27 5.0 6.1 5.0




Sampling daste August 3, 2001
Method of Analysis 6010B

EPA Samplin Results

San Marcos

SMS01-004-51-01 080301007-57 220 6.0 26 3.0
SM501-004-51-02 080301007-58 560 15 59 3.0
SMS01-005-51-01 080301007-55 111 3.0 16 3.0
SMS01-005-51-02 080301007-56 270 12 21 3.0
SMS01-006-51-01 080301007-53 200 6.0 22 3.0
SMS04-006-51-02 080301007-54 480 15 62 3.0
SMS01-007-51-01 080301007-51 140 6.0 18 3.0
SMS01-007-51-02 080301007-52 95 3.0 6.7 3.0
SMS01-008-51-01 080301007-50 140 6.0 14 3.0
[sMms01-009-51-01 080301007-48 190 6.0 24 3.0
SMS01-009-51-02 080301007-49 150 6.0 13 3.0
SMS01-009-52-01 0380301007-85 240 12 23 3.0
SMS01-008-52-02 080301007-84 180 6.0 10 3.0
SMS01-010-51-01 080301007-46 68 3.0 <5.0 5.0
SMS01-010-51-02 080301007-47 34 3.0 <3.0 3.0
SMS01-011-51-01 080301007-44 100 3.0 12 3.0
SMS04-011-51-02 080301007-45 120 3.0 16 3.0
SMS01-012-51-01 080301007-42 435 3.0 <3.0 3.0
SMS01-012-51-02 080301007-43 69 3.0 44 3.0
SMS01-013-51-01 080301007-40 100 3.0 <3.0 3.0
SMS01-013-51-02 680301007-41 170 6.0 4.9 3.0
SMS01-014-51-01 080301007-38 150 6.0 11 3.0
SMS01-014-51-02 (80301007-39 220 6.0 16 3.0
SMS01-015-51 080301007-37 70 3.0 3.7 3.0
SMS01-016-51 080301007-36 43 3.0 <3.0 3.0
SMS01-017-51 080301007-34 32 3.0 <5.0 5.0
SMS01-017-51 080301007-35 120 3.0 <3.0 3.0
SMS01-018-51 080301007-32 19 3.0 <3.0 3.0
SMS01-018-51 080301007-33 13 3.0 <3.0 3.0
SMS01-019-51-01 080301007-30 25 3.0 <3.0 3.0
SMS01-019-51-02 080301007-31 17 3.0 <3.0 3.0
SMS01-025-51-01 080301007-28 260 15 34 3.0
SMS01-025-51-02 080301007-29 110 3.0 15 3.0
SMS01-026-51-01 080301007-26 180 6.0 17 3.0
SMS01-026-51-02 080301007-27 850 30 28 3.0
SMS01-027-51-01- 080301007-24 180 6.0 23 3.0
SMS01-027-51-02 080301007-25 57 3.0 14 3.0
SMS01-028-51-01 080301007-22 210 6.0 25 3.0




EPA Samplin Results

San Marcos
Sampling daste August 3, 2001
Method of Analysis 60108

SMS01-028-51-02 080301007-23 240 12 28 3.0
SMS01-029-51-01 080301007-20 210 6.0 22 3.0
SMS01-029-51-02 080301007-21 88 3.0 11 3.0




EPA Sampiing Results

Library

Sampling Date August 3, 2001
Method of Analysis 60108

Sample Number Lead mg/kg|Reporting |Arsenic Reporting
Lab ID Number Limit mg/kg Limit
EPL01-001-51-01 080301007-75 130 6.0 <3.0 3.0
EPL01-001-51-02 080301007-76 120 3.0 <3.0 3.0
EPL01-003-51-01 080301007-73 250 15 <3.0 3.0
EPL01-003-51-02 080301007-74 54 3.0 <3.0 3.0
EPLO1-004-51-01 080301007-71 310 12 <3.0 3.0
EPL01-004-51-02 080301007-72 120 3.0 <3.0 3.0
EPL01-005-51-01 080301007-69 120 12 <3.0 3.0
EPL01-005-51-02 080301007-70 150 12 10 3.0
EPL01-006-51-01 080301007-67 170 6.0 <3.0 3.0
EPL01-006-51-02 080301007-68 45 3.0 <3.0 3.0
EPL0O1-008-51-01 080301007-65 98 6.0 <3.0 3.0
EPL01-008-51-02 080301007-66 37 3.0 <3.0 3.0
EPLO1-008-52-01 080301007-86 190 6.0 <3.0 3.0
EPL01-009-51-01 080301007-63 100 3.0 <3.0 3.0
EPL01-009-51-02 080301007-64 160 6.0 <3.0 3.0
EPL01-010-51-01 080301007-61 330 15 <3.0 3.0
EPLO1-010-51-02 080301007-62 470 15 13 3.0
EPLO1-011-51-01 )80301007-59 350 15 9.3 3.0
EPL0O1-011-51-02 080301007-60 440 15 12 3.0




EPA Sampling Results

UTEP
Sampling Date - August 3, 2001
Method of Analysis 60108
Sample Number Lead mg/kg|Reporting |Arsenic Reporting
Lab ID Number Limit mg/kg Limit
UTP01-001-51-01 |080301007-18 26 3.0 8.4 1.0
UTP01-001-51-02 [080301007-19 <3.0 3.0 <3.0 3.0
UTP01-002-51-01  |080301007-16 120 3.0 6.6 3.0
UTP01-002-51-02  |080301007-17 <3.0 3.0 <3.0 3.0
UTP01-002-52-02  |080301007-82 170 6.0 - 9.1 3.0
UTPO1-003-51-01  [080301007-15 590 15 51 3.0
UTP01-004-51-01 _|080301007-13 400 12 39 3.0
UTP01-004-51-02 |080301007-14 17 3.0 8.3 3.0
UTP01-005-51-01  |080301007-11 480 15 37 3.0
UTPO1-005-51-02  |080301007-12 310 12 26 3.0
UTPO1-008-51-01 [080301007-9 420 i2 34 3.0
UTP01-006-51-02  |080301007-10 380 12 23 3.0
UTP02-007-51-01 080301007-8 <3.0 3.0 <3.0 3.0
UTP02-008-51-01 |080301007-7 <3.0 3.0 <3.0 3.0
UTP02-009-51-01 |08030G1007-6 5.7 3.0 <3.0 3.0
UTPG2-010-51-01 080301007-5 4,2 3.0 <3.0 70
UTP02-010-52-01 080301007-83 <5.0 5.0 <3.0 3.0
UTPO3-011-51-01  |080301007-4 8.1 3.0 <3.0 3.0
UTP03-012-51-01  |U80301007-3 7.3 3.0 <3.0 3.0
UTPO3-013-51-07 1080301007-2 11 3.0 <3.0 3.0
UTP03-014-51-01  |080301007-1 7.0 3.0 <30 3.0
UTP04-015-51-01  {080301007-79 23 3.0 <3.0 3.0
UTP04-016-51-01  |080301007-80 24 3.0 <3.0 3.0
UTP04-017-51-01  |080301007-81 25 3.0 3.0 3.0
UTP04-018-51-01 |080301007-78 22 3.0 <3.0 ° 3.0
UTP04-019-51-01 |080301007-77 22 3.0 <3.0 3.0
UTP05-020-51-01  [080401008-1 220 12 64 3.0
UTP05-020-51-02  [080401008-2 100 3.0 <5.0 5.0
UTP05-020-52-02  |080401008-87 130 6.0 <3.0 3.0
UTP05-021-51.01  |080401008-3 44 3.0 <3.0 3.0
UTP05-021-51-02  |080401008-4 450 24 15 3.0
UTP05-022-51-01 080401008-5 54 3.0 <3.0 3.0
UTPO5-022-51-02  |080401008-6 26 3.0 <3.0 3.0
UTP05-023-51-01  [080401008-7 38 3.0 <3.0 3.0




EPA Sampling Results

UTEP
Sampling Date - August 3, 2001
Method of Analysis 6010B
Sample Number Lead mg/kg|Reporting |Arsenic Reporting
Lab ID Number Limit mg/kg Limit
UTP05-023-51-02  |080401008-8 95 3.0 <5.0 5.0
UTP05-024-51-01  |080401008-9 280 12 45 3.0
UTP05-024-51-02  |080401008-10 490 15 18 3.0
UTP05-025-51-01 |V80401008-11 120 6.0 <5.0 5.0
UTP05-025-51-02  |080401008-12 63 3.0 <5.0 5.0
UTP05-026-51-01  |080401008-13 160 6.0 3.0 3.0
UTP05-026-51-02 080401008-14 220 12 <5.0 50
UTP05-027-51-01  |080401008-15 130 6.0 3.0 3.0
UTP05-027-51-02  {080401008-16 590 30 24 3.0
UTP05-028-51-01- |980401008-17 94 3.0 <3.0 3.0
UTP05-028-51-02 080401008-18 240 12 6.6 3.0
UTP05-029-51-01  |980401008-19 65 3.0 <3.0 3.0
UTP05-029-51-02 080401008-20 190 6.0 53 3.0
UTP05-020-52-02  |080401008-88 74 3.0 <3.0 3.0
UTP08-030-51-01  {080401008-21 1400 60 51 3.0
UTP06-030-51-02 [080401008-22 250 12 6.5 3.0
UTPOB-031-51-01 080401008-23 890 30 20 30
UTPO6-031-51-02 |080401008-24 22 3.0 3.0 3.0
UTP0B-032-51-01  |080401008-25 12 3.0 <3.0 3.0
UTP0B8-032-51-02  |080401008-26 1100 60 38 3.0
UTP06-033-51-01 080401008-27 420 135 13 3.0
UTP06-033-51-02 |080401008-28 6.2 3.0 9.7 1.0
UTP06-034-51-01  {080401008-29 650 30 16 3.0
UTP06-034-51-02  |(80401008-30 11 3.0 40 3.0
UTP06-035-51-01  |080401008-31 610 30 21 3.0
UTP06-035-51-02  (080401008-32 14 3.0 14 3.0
UTPO7-036-51-01 080401008-33 850 30 23 3.0
UTP07-038-51-02  |080401008-34 730 30 16 3.0
UTP07-036-52-01  |080401008-90 790 30 21 3.0
UTP07-037-51-01 080401008-35 240 12 92 3.0
UTPO7-037-51-02  |080401008-36 270 12 <6.0 6.0
UTPO7-038-51.01 |080401008-37 750 30 30 3.0
UTP07-038-51-02  |080401008-38 1500 60 49 3.0
UTP08-039-51-01 080401008-39 220 12 <5.0 50




EPA Sampling Resuits

UTEP
Sampling Date - August 3, 2001
Method of Analysis 6010B
Sample Number Lead mg/kg|Reporting {Arsenic Reporting
Lab ID Number Limit mg/'kg Limit

UTP08-039-51-02 |080401008-40 3580 15 8.5 3.0
UTPO8-040-51-01 080401008-41 140 6.0 <3.0 3.0
UTP08-040-51-02 (08040100842 310 12 <6.0 6.0
UTP09-041-51-01 080401008-43 750 30 21 3.0
UTP09-041-51-02  |080401008-44 79 3.0 14 3.0
UTP09-042-51-p1  [080401008-45 810 30 12 3.0
UTP09-042-51-02  |080401008-46 30 3.0 17 3.0
UTP09-043-51-01 |080401008-47 850 30 38 3.0
UTP09-043-51-03  |080401G08-48 160 6.0 13 3.0
UTP09-044-51-01 -|080401008-49 520 15 17 3.0
UTP09-044-51-02  |080401008-50 74 3.0 20 3.0
UTP10-045-51-01 080401008-51 150 6.0 <3.0 3.0
UTP10-045-51-02 080401008-52 <3.00 3.0 <3.0 3.0
UTP10-046-51-01 080401008-53 140 6.0 <3.0 3.0
UTP10-046-51-02  |080401008-54 62 3.0 <3.0 3.0
UTP10-046-52-02  |080401008-89 84 3.0 3.0 70
UTP10-047-51-01 080401008-55 140 6.0 o <3.0 3.0
UTP11-047-51-02  |080401008-56 12 3.0 3.0 30
UTP11-048-51-01 080401008—57 140 6.0 <5.0 5.0
UTP11-048-51-02  |080401008-58 27 3.0 <3.0 3.0
UTP11-048-52-02  |080401008-86 18 3.0 <3.0 3.0
UTP11-049-51-01 [080401008-59 64 3.0 <3.0 3.0
UTP11-049-51-02  |080401008-60 <3.00 3.0 <3.0 3.0
UTP12-050-51-01  [080401008-61 43 3.0 <3.0 3.0
UTP12-050-51-02  |080401008-62 170 6.0 5.7 3.0
UTP12-051-51-01 080401008-63 270 15 7.9 3.0
UTP42-051-51-02 080401008-64 320 15 i1 3.0
UTP12-052-51-01 |080401008-65 63 3.0 <3.0 3.0
UTP12-052-51-02  |080401008-66 29 3.0 <3.0 3.0
UTP12-053-51-01  {080401008-67 17 3.0 <30 3.0
UTP12-053-51-02 |080401008-68 210 12 <15 15
UTP12-054-51-01  1080401008-69 36 3.0 <3.0 3.0
UTP12-054-51-02  |080401008-70 160 6.0 7.5 3.0
UTP12-055-51-01 080401008-71 120 6.0 <3.0 3.0




EPA Sampling Results

UTEP
Sampling Date - August 3, 2001
Method of Analysis 6010B
Sample Number Lead mg/kg|Reporting |Arsenic Reporting
Lab ID Number Limit mg/kg Limit
UTP12-055-51-02  |080401008-72 48 3.0 <3.0 3.0
UTP12-056-51-01 |080401008-73 150 6.0 <3.0 3.0
UTP12-056-51-02 |080401008-74 190 6.0 <5.0 5.0
UTP12-056-52-02 |080401008-85 180 6.0 <5.0 5.0
UTP12-057-51-01 080401008-75 180 6.0 <3.0 30
UTP12-057-51-02 080401008-76 150 6.0 16 3.0
UTP13-058-51-01 |080401008-77 10 3.0 <3.0 3.0
UTP13-058-51-02  1080401008-78 5.0 3.0 <3.0 3.0
UTP13-059-51-01  |080401008-79 27 3.0 <3.0 3.0
UTP13-059-51-02 {080401008-30 8.7 3.0 <3.0 3.0
UTP13-060-51-01  [080401008-81 26 3.0 <3.0 3.0
UTP13-060-51-02  [080401008-82 21 3.0 <3.0 3.0
UTP13-061-51-01 080401008-83 25 3.0 <3.0 3.0
UTP13-061-51-02 |980401008-84 4.5 3.0 <3.0 3.0
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El Paso Histonical Soil Sample Health Consultation
BACKGROUND AND STATEMENT OF ISSUES

The Textas Department of Health (TDH) and the Agency tor Toxic Substances and Disease
Registry (ATSDR) were asked by the U. 5. Envirommental Protection Agency (EPA) to
detexmine the public health significance of arsenic and lead found in historical soil samples
collected in i Peso by the Texas Air Coplrol Board (predecessor of the Texas Natural Resource
Conservation Commission) in 1989 and by graduate studernts from the University of Texas at El
Paso in 1993 and 1994. Specifically, EFA asked TDH and ATSDR to determine whether
copfirmation of thesc data is warranted.

History

Ehstorically, there have been several potential point saurces for metals contamination in E] Paso.
These sources include the ASARCO Smelter on the west side of the city, the Federal Smelter in
tentral Bl Paso, and the Phelps Dadge Copper refinery on the east side of the city. Much of the
history pertaining to the study of industrial potlution in the El Paso has focused on the ASARCO
Smelter which occupies 123 acres of a 585 acre property along the Rio Grande, near the .S -
Mexico border (Figure 1). Originally known as El Paso Smelting Works, the plant was built in
1887 and was the first smelter in Texas, T 1899 it beeame part of the American Smelting and
Refining Company (ASARCO). Lead smeliing was the primary activity at ASARCQ until
approximately 1910 or 1920 when copper snelting was initiated. The facility became one of the
world's largest copper smelters. The smelter had a secondaty zine fiiming operation from the late
1940g until 1982, A. smaller cadmium roasting unit also was operated on an intexmittent basis
beginning in the 1950s. In 1967, a 828 foot stack was installed as the centetplece of its
operations. Lead smelting was discontinued in 1985 and the Plaat was placed on care and
maintenance status in 1999 [1].

I December 1971, the El Paso City-County Health Department discovered that the ASARCO
facility in Tl Paso was discharging large quantities of Tead and other metals into the air.
Reportedly, between 1969 and 1971, the smelter had released 1,116 tons of lead, 560 tons of
zinc, 12 tons of cadmium, dnd 1.2 tons of arsenic into the atmosphere, Twenty-four hour air
samples collected in 1971, 1972, and 1973 by the local health department indicated that the mexn
concentrations of metals in the ait-were highest immediately downwind of the smelter and
decrensed logarithmically with distance from the smelter, In 1971, the annual meen lead level
immediately downwind of the smelter was 92 micrograws per cubic meter (pg/m®).  Soil

" samples taken by the health department between June and Decembet of 1972 showed the highest

conicentrations of lead and other metals to be in surface soil fron within 0.2 miles of the smelter

[21.

In August 1972, in parl lo dotermine whether bigh blood lead levels in childeun were assweiated
with smelter emissions or could be explained by other lead sources in the cormumity, the henlth
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EJ Paso Historical Soil Samyple Health Consultation

‘departatent and the Centers for Disease Control and Prevention (CDC) measured the bload lead

levels of 758 people 1-19 years of age. They found that the percentage of the people with blowd \
lead levels greater than 40 micrograms per deciliter (ua/dL) decreased with distance from the

smelter. The inverse gradient between lead jn air and distance from the ABARCO smelter and

the parallel blood Jead gradient supported an association between the smelter emissions and the

biood lead levels in the children.

~They alsp found that peaple with blood lead levels 240 pg/dLL had besn exposed to soil and dust
with significantly igher (p<0.001) mean lead concentrations (3,264 pavis per million [ppm] for
soil; 3,522 ppm for dust) than peopls with lead levels below 40 pg/dL (means: 1,032 ppin for
soil: 1,279 ppm for dust). These findings supported the aygument that sojl snd dust could be
important vebicles of exposure for children [2].

Up untl the eaxly 1970s, lead attributable to emission and dispersion into the general ambicnt
environment was not thought to have any known harmful effects [3].  The investigations
conducted around the ASARCE El Paso facility played an important role in identifying the
potential public health significance of lead released into the environment.

istorical Environmental Sampling Data Reviewed in this Consultation .

in 1989, the Texas Alr Control Board collected surface soil (top ¥ inch) samples in E) Paso,
Texas {4]. In choosing the sampling locations an emphasis was placed on collecting samples in
the vicinity of schools and recreaiional parks (Figure 1; Table 1), The highest coneentration,
1,100 milligeams of arsenic per kilogram of soil (1,180 mp/kg), detected in the soil was found in
the sample taken at the International Boundary and Water Corrdssion, an area identified as
being close to the ASARCO. facility-and dircetly across from 2 brick manufacturing coxmpany in
‘Mexico. Al that time the levels of contaminants were judged not to pose a threat to human health
becanse the areas with the highest concentrations were not considered to be in places frequented
by the general public. s e

Betwesn 1993 and 1994, the University of Texas at El Paso released four master of science
theses (Barncs, Ndame, Stinivas; and Devenahalli} dotumenting metils concentrations in Bl Paso
soils [5-8]. These students collected surfice soil samples (0-2.5 centimeters [em]) from various
areas around Bl Paso (Figure 1)..-There was a strong comrelation (0.54) between the
copeentrations of lead and arsenic found in the soil (Figwre 2). The highest concentrations of
lead (5,194 mg/kg) and arsenic (589 mg/ke) were found jn the area ldentified by Barnes as the
ASARCO Area (Table 2a and 2b).  The distribution of lead and arsenic in soil from the areas that
included the ASARCO facility differed from the distribution of thess contaminants in soil
collecled [rum arcas that did not inglude the facility with a greater percentage of the samples
-skewed towzards higher concentrations (Figore 3 and 4).

peloagid o tom e
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El Paso Historical Soil Sample ITealth Consultation

Previous TDH and ATSDR Involvemcent

In 1995, TDH investigated a concern that there was an excessive occurrence of multiple sclerosis
(MS) among people who spent their childhoods in the Kern Place-Mission Hills area. of El Paso
[9]. Residents also had asked whether thers could be a connection between the MS and exposure
{o contaminants from a nearby smelter. Og the basis of initial referrals, TDH identified 15 likely
cases of MS among persons who resided in this neighborhood as children. All of the people
were born between 1943 and 1953 and spent at Jeast four years of their childhood (before age 16
years) in the Kem Place-Mission Hills neighborhood. During the 19505 and 1960s, the
neighborhood was comprised of upper-income, single-family housing and was congidered to be
among the most affluent areas of El Faso. The population was predominantly, if not exclusively,
white and noa-Hispanic. OF the 15 persons identified as likely cases of MS (medical verification
was not performed for this evalustion), 14 wext to Mesita Schoal (the local public elementary
school for grades 1~7) and one went to a privaie school. Mesita School, located on the east side
of Kern Place, is approximately 1 mile east-northeast of the smelter.

TDII determined that the number of apparent MS vases in the age group of concern appeared to
be unusual and, although the etiology of MS is unknown, epidemiolegic studies provida evidence
that enviromnental exposures, whether infections or non-infections, before puberty might have zn
imapartant role i the risk for developing the disease later in life. Although TDH did find some
studias identifying metals as having e possibls ctiologic role in the development of the disease,
determining if contaminants from the smelter were associated with the apparent unusual number
of MS cases in the area was not possible. TDH recomrended further investigation of the
appareni cluster and subsequently received funds from ATSDR to better verify the cluster. A
final report on the investigation is being prepared.

In response to g recent concern aver the possibility that soil in the area stll mighl contain excess
lead, TDH reviewed data (for1997-1999) from the Texas Childhood Lead Surveillance Program
for Bl Paso County. They found that 117 (4.5%) of 2,628 children tested in the combined ZII
codes 79901, 79902, 79912, 79922, and 79968 had elevated blood lead levels (>10pg/dL); 16
(9,6%) of the 167 children tested in ZIP code 79922 had elevated blood lead Jevels; and 385

() .7%) of the 22,357 children tosted in the rest of El Paso County had elevated blood lead levels.
For the same 3—year perlod, 2.4% of the children tested in Texas had elevated blood lead levels
[10] BTN S _

DISCUSSION

The eavironoental sampling datd that we used in this dissussion include data from the 1289
Texas Ajr Control Board report snd data from the four masters' theses wiitten by students from
the TImiversity of Texas at EI Paso: ln preparing this report on the public health significance of
these duin, we relied on the information provided in the referenced documents and assuned
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El Paso Historical Soil Sample Health Consultation

adequate quality assurance/quality control (QA/QC) procedures were followed with regard to
data coflection, chain-of-custedy, laborlory procedures, and data reporting. The analysis and
conclusions i this report are valid only if the referenced information is valid and complete.

To facilitate our interpretation of these data we made 2 mesonable atternpr at delineating samples
cither a5 having been collected from the area identified in the Bames thesis as the ASARCO arsa
or from other areas of El Paso. For ease of presentation and historical consistency we have
identified these aress as the “ASARCO area™ and “Other El Pasa”. For lead, the data used to
deseribe the ASARCO arca includes data from the Barnes thesis (ASARCO ares) and the
Ndame thesis, For arsenie, the data used to deactibe the ASARCO ares includes data. from the
Barnes thesis (ASARCO area) and portions of the TACB data that we wexe able to identify as
having been collected from this area. Data collected from all other areas were included in the

_ Other El Paso area (Figure 5). While the designation of these areas is not perfect, it is consistent

with historical reports of metals comtamination in the El Paso area. The concentrations of lead
and arsenic in soil from the ASARCO area were significantly hipher (7<0.05) than the
concenirations of these contamma.nts i soil from other areas of El Paso (Figures 6 and 7; Table
3)-

In assessing the potential pubhc health mgmﬁcance of these sample results we recugnize that the
data used in. this assessment were not'callected with the goal of assessing exposure. Oux
knowledge of cxaetly where the samples were collected and the potential for buman contact is
poor. As such, the exposure estimates used in {his consult are theorstical and {n many cases
worst case scenarios used only to determine if confirmation sampling is warranted. The exposure
estimates used in this asscssment should nat be taken to apply fo any individua! or group of
individuals.

We also recognize that the uniques vﬂnerabilitics of childven demand special atlention. ‘Windows
of vulnerability (critical periods) exist during development, particularly during eatly gestation,
but also thiroughout prepnancy, infancy, childbood and adolescence — periods when toxicants
may permanently impair or alier structure and function [11]. Unique childhood vulnerebilities .
may be present because, at birthy many orpans and body systems (including the lungs and the
mumnune, endocrine, reproductive,; and nervous sysiems) have not achieved structuval or
functional maturity. Thess organ systems continue to develop throughout childhood and
adolescence. Children mayexhibit diffefendes in absorption, metabolism, storage, and excretion
of toxicants, resulting in hzgher Biologically-effective doses to target iszues. Depending on the
affected media, they algo may:be more exposed than adults because of behavior patterns specific

tp children. In an effort to account for children®s wnigue vulnerzbilities, and in sccordance with
ATSDR’s Child Health Tnitiative [12] and TPA’s National Agenda to Protect Children®s Health
from Buvironmental Threats |13]; we used the potential exposure of children 1o (he contaminants
fourd in the soil as a guide in assessing the necd for vonfimation sampling.

Gootso2s
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El Paso Historical Soil Sample Health Congultation

Lead

To assess the potential health risks assoclated with the lead in the soil we used the CDCs
definition of excessive lead absorption in children and the estimated relationship between blood
lead in children and soil lead concentrations (EPA’s integrated uptake biokinetic model) to
derive g health-based assessment comparison (HAC) value for this contaminant. HAC values are
guidelines that specify levels of chemicals in specific environmental media (soil, air, water) that
are considered safe for human contact. Exceeding a health-based HAG value does not imply
that a contaminant will cause harm but suggests that potential exposure to the contaminaurt
warrants further consideration.

Based on observations of enzymatic abnommalities in the red blood cells at blood lead Jevels
below 25 pg/dl. and observations of neurologic and cogritive dysfunciion in children with blood
lcad levels from 10-13 pg/dL, the CDC has determined that a blood Iead level =10 pg/dL in
children indicates excessive lead sbsorption and constitutes the gronnds for intervention [14].
The relationship between soil lead levels and blood lead levels is affected by factors such as the
age of the population exposed to the contaminated suil, the physical availability of the
contaminated soil, the bioavailability of the lead in the soil, and differences in individual
behavioral patterns [15—-17]. While there is na clear relationship applicable to all sites, 2 number
of models have béen developed to estimate the potential impact that soil lead could have on the
blood lead levels in different papulations [17-19]. In general, soil lead will have the greatest
impact on the blooed [ead levels of preschool-age children. These children are more likely to play
in dirt and to place their hands and other contaminated objects in their mouths, they are better at
absorbing Jead through the gastrointostinal tract than adults, and they are more likely to exhibit
the types of miritional deficiencies thar facilitate the absorption of lead. For children, the
predicted 95th percentile bicod lead level associated with a soil lead conventration of 500 mg/kg
is approximately 10 ug/dL. This means that except in the most exireme cases (ie., frequent
comtact by children exhibitiog piea behavior; or desire for unnalural foods sach as dist or ashes)
childrea regularly exposed to soil lead levels'of 500 mg/kg should have no more than a 5%
probability of having blood lead levels greater than 10 pg/dL.

Fitting a lognormal distribution to the evailable data we estimate that approximately 33 % of (he
s0il samples from the ASARCO area could exceed 500 mg/kg (Table 3). Based on the goal of
limiting the probability of exceeding'a blood [erd level of 10 pg/dL to no more than 5%,
depending on individual cxposure sitnations; ‘the concentations of lead found in some of the soil
from the ASARCO area ¢ould be cofisidered umaceeptable.

Further Atalyais of the Blood Lead Tevel Resuliy

In the recent analysis of childhood blood lsad levels for BT Paso County, TDH examined two
factors that could have influenced the results in the comparisons of the five ZIP codes to the rest
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of El Pago County [10 ]. Those factors were sociceconomic status (SES) and Medicaid :
enrollment. Lower SES is a known risk factor associated with higher rates of elevated blood lead
levels in a population. Netther S8ES or Medicaid enrollment eould explain the findings.

Aecording to the CDDC, lead-based paint remains the most common high-doss source of lead
exposure for preschool age children [14]. Numerous studies have established that the risk of lead
poisoning is related to the presence of lead-based paint in the home [14]. Lead-based paiut
containing up to 50% lcad was widcly used through the 1940s and although the use of interior
lead-based paint declined theteafter, extetior lead-based paint and lesser amounts of interior lead-
based paimi continued to be available until the mid-1970s.

In an effort to examine whether lead-based paint could in part explain the differences in the
blood lead data befween the ZIP codes, for each ZIP cods, we regressed the pereentage of
children with blood lead levels greater than 10 pg/dLL with the median vear that the houses in the
ZIP cade were built (Figure 8). The carlier the median age, the older the housing stock in the
area. The implied assumption is that the probability that lead-besed paint is present in the home
increases with the age of the home: The percentage of children with slevated blood lead levais
increased as the median agc of the homes mercased. The slope of the regression lnc was
significantly different from zeto (=0.003) suggesting that the age of the housing stock conld to
sams extent explain the blood lead: tesults, “When plotting the data, the date point for ZIP code
area 79922 appeared to le far from the regression line so we tested the significance of the
deviation of this data point from the regression line and found it to be Ierge enough to excite
suspicion (p<0,05). While the overall analysis suggests that the age of the homes (and by
inference lead-based paint) could to somea extent explain the blood lead data for the different ZIP
codes, the data also suggest that something else may be contributing to the blood lead level
results for ZIP code 79922, ZIF code area 79922 is within the area identified by Bames as the
ASARCO area. In addition to lead-based paint, other commeon potential sources of lead that
could explain these resuits include lead in soil and dust, lead trom food stored in some types of
glazed pottery or ceramic ware,:lead from old water pipes made of lesd, lead from newsr water
pipes that contain lead solder, and lead fiom cextain folk ar horme remedies such as greta and
AZarcon., e e

S Avsenic

To assess the potential health risks dssoeiated With the arsenic in soil we compared the soil
concentrations 1o health-based as'fg‘é:ss’ﬂicﬂt- edmparison (JIAC) values for non-cancer and cageer
endpoints. The nop-cancer HAC values for arsenic in sofl (20 mag/kg for children and 200 mp/kg
for adults) are based on EPA’s refercnce doge (RD) for arsenic of 0.3 pp/kg/day [19]. RfDs are
based on the asstmption that an there is an identifiable exposure threshold (both for the
individual and for populations) below which there ace no observable adverss effects, Thus, the
RID is an estimate ol a daily exposure to arsenic that jg 1mlikely to cause adverse noo-cancer
health effects even if exposure wers to oceur for a lifetime.  For amsenie, the RfD was derived by

009/028
Qo008 /027
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dividing the identified no observable adverse effécts level (NOAEL') of 0.8 pg/kg/day, obtained
from human epidemiologic studics, by an uncertainty factor of three. The lowest observable
adverse effects level (LOAEL) associated with these epidemiologic studies was 14 wp/kg/day,
where exposure to arsenic above this level resulted in hyperpigmentation of the skin, kexatosis
(patches of hardened skin), and possible vascular complications [20-22]. We used standard
assumptions for body weight (70 kg adult and 15 kg child) and scil ingestion (100 mg per day for
adulis and 200 mg per day for a child) to calculate the HAC values.

The average conceniration of arsenie ia soil from the area identified as the ASARCO aren

(105 mg/kg), is five tines greater than the non-canesx HAC value for children. Firting a
lognormal distribution to the data we estimate that approximately 73% of the soil samples from
the ASARCO area could exceed the non-cancer HAC valuc for ohildren (Table 3). FiRty percent
of the soil samples from the ASARCO arsa were over 44 mg/ke, a concentration two times
greater than the non-cancer HAC value. The average voncentration of arsenic found in soil from
other arcas of El Paso was 20 mg/ke, a value equal to the non-cancer HAC valne.
Approximately 36% of the samples from. other areas of El Paso exceeded the non~cancer HAC
value {Table 3). Arsenic does oceur naturally in the earth's crust and can nsualty be found in the
inorganic form in the environment at background levels ranging from less than 1 mp/kg to

97 mg/kg with average concentrations of 7 to & mg/kg [23).

Assuming that the concentratidns of afsenic in these soil samples are representative of the
concentrations to which people may be exposed, children regulatly exposed to soil from the
ASARCO area could be exposed to arsenic at levels above the NOAEL. Ttis less likely that they
would be exposed to levels abave the LOAFL,- Since by defiaition neither the NOAEL or the
LOAEL rcprescnt 8 sharp dividing line between “safe” and “upsafe” exposures, we assume that
the public health significance of the arsenic increases as the mbio of the NOAEL to the estimated
exposure dose decreases, We refor to this ratio as the margin of exposure (MOE) and consider
MOEs less than 10 to be unaccepiable. Under some potential exposure scenarios MOEs for both
children and adulis could be less thun 10. O the basis of these data, under some conditions the
concentrations of arsenic in the soil from the area identified as the ASARCO srea could be
considered to be unacceptable (Table 44, 4b). :
"The average concenttation of arsenie found in'#6il from other areas of El Paso is five times lower
than the averape concentration-found in the:ASARCO area but higher than the average
concentration generally found in 56f) from the western United States [23]. Under a limited subset
of potential exposize scenatios) the MOE for children could be less than 10. Thus, the arsenic in
the soil from sorme of these ardas alzo could be conridered unaeceptable (lable 5a),

pE AL S P P BRI

'The highest dose at wiiith ddverse biféets were not observed.

The lowesl dose at which adverse effects were observed.
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EPA glassifies arsenic as a known human carcinogen on the basis of sufficient evidence from
human data. An increase in [ung cancer mortality was observed in multiple hurnan populations
exposed primarily through inhalator. Also, increased morlality from multiple internal organ
cancers (liver, kidney, hing, and bladder) and an increased incidence of skin cancer (non-
malignant) were obsetved in populdtions consurning water high in inorganie arsenic [21). The
carcinogenic HAC valus for arsenic of 0.5 mg/kg 1s based on EI'A’s cancer slope factor (CSF)
for skin cancer and 8n estimated excesa lifetime cancer rsk of one cancer in 1 million (1 X 10%)
people exposed for 70 years.

Arsenic was detected in virtually all the soil samples at concentrations above its carcinopenic
HAC value; however, an important note is that background levels of arsenic also excaed this
HAC value. To estimate a broad range of conservative (with respect to protecting public health)
gxposure scenarios we assumed that an individual would ingest 50 or 100 milligrams of soil
(containing the average concentration of arseric), 50 weeks per year, one 10 seven days per week.
Depending on the exposure scenario, we would qualitatively interpret the potential excess
lifetime cancer visk associated with soil from the ASARCO area to range from an insignificant
increased lifetime risk to a low ingressed ifetime dsk (Table Ga), We would interpret the
potential excess lifetime cancer risk associated with soil from other areas of El Paso to range
ot an insignificant lifetime risk to no apparent incveased lifetime risk (Table 6b).

Urceriainties

General Uncertainties
Because of the nature of the data used in this report we were ot able to estinate exposure with
any degree of certainty. Ouir'lack of knowledge pertaining to where the samples were taken
prevents us from adequately caumatmg whether the samples were taken from areas where people
would come into contact wrth the soﬂ on 8 regular basis.

While our analysis of the blood lcrad data sugpést that the ape of housing may to some extent
explain the differeaces between the ZIP codes aud that something else may be contributing to the
blood lead levels in children frofn ZIP ¢odéstea 79922, these data are not random and were not
gollected with the purpose of performmg such an analysis.

;-(_—‘,1 »a

Specific Lngertainties

Considerzble controversy also is associated with any estimate of risk, nop-cancer or cancet,
agsociated with cxposure to arsenic. Botih the RfT) and the CSF are based on human ccological
studies that have recognized wncertamties with respect to the assipmation of exposurs, Such
studies find it difficult to avoid errors in assigning people to specific exposure SToupS. The
studies upon which the RfD and the CST are based also involved exposurs to arsenic in drinking
water. The ability of the body to absorb arsendc in water is likely to be hlg,her than the abilily of
the body to absorb arsenjc in %0il) Iiour analysis we assumed thal the arscnic in the soil was
100% bioavailable. Assuming that the applied dose (the amount available for absorption) is the
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same as the internal dose (the amonnt of that has been absorbed), is very conservative with
respect to protecting public health and to soroe unkuown degree overestimates the visk, 'We did’
not consider the kinetics of arsenic in the body in our risk estimates. The RED and the CSF are
based on daily exposures over a lifetime. Since the halfilifs of arsenic in the body (the time it
takes onc-half of the arsenic to be exersted) is short (40-60 hours), the rizk estimates for
exposures that ocout less frequently than everyday also may result in an overestimate of the risks.

With specific respect to the caticer risk estimates, the mechanisms through which arsenic canses
cancer are not knowny however, arsenic js not thought to act directly with DNA, Since the
studieg used to derive the CSF are based on exposure doses much higher than those likely to be
encountered at this site, it is questionable whether it is appropriate. to assume lnearity for the
dosc-tesponse assessment for arsenic at low deoses. The actual dose-response curve at low doses
may be sublinear which wcuid mean tha’c the abovc risk estimates overestimate the actual risks.

CONCLUSIONS

1. Under some theoretical exposure situations, the lead and arsenic found in the soil from
some areas of Bl Pase could be considered unacceptable. However, in light of the
uncertainties asseciated with site-specific exposures we would have to categorize the
contarminantz found in the soil 1o pose an indsterminate ublic health hazard,

2. Although our analysis snggests that the blood lead level results for the different zip codes
could to some extent be rplained by the age of the housing, it would not be inconsistent
with the data to suspectthat other causal factors could be at work in ZIP code area 79922.
‘Such factors could include lead in soil and dust, lead from food stored in some Lypes of
glazed pottery or cerartic ware, lead, in old water pipes made from lead, lead from water
pipes that contain lead soldcr am:l Iead from certain folk or home re:mzdms such as greta
and azarcen. ‘

PUBLIC HEALTH ACTIQN BLAN

Actions Recommended

). Confirmation of the results from the referenced documents is warranted, Samples should
be obtained from aress identified as having clevated levels of arsenic and lead and from
areas koown to be frequented by pcapla par'h jeularly children since they are ut greater risk
from exposure to contaminants in soil, .

2. TDH and ATSDR shoilld be provided “¥ith the sample results so that they may determine
whether the couuen&a@ibﬁs‘l’omi& in the soil pose a threat to public health.

10



08/07/01 12:21 FAX 512 479 1101 BROWN MCCARROLL, . _ _ Z1013/028

WA, W T Ak MR Wl 4o A MIVLL VLY

El Paso Historical Soil Sample Heslth Consultation

 Actions Planmed
1. EPA will be conducting‘m‘nﬁrmaﬁ on sampling in pubiicty accessible arcas within ap‘areg
identified as the El Paso County /Dons Aga County study arca. Sampling is o be
conducted in July 2001, .

2, EPA will provide TDH and ATSDR. with the sample results so that they may prepare a
health consultation to determine whether the concentrations found in the sofl Dresent a
comiinuing threst to public health.
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Table 1, 1389 Texas Alr Couirol Board Surface Soil Sample Results ~ E} Paso, Texas
Sample locaiion Arsenic conceniration (mg/kg)
Dunn Park 10
Tom Lea Pack 7
Mission Hills Park 11
Weastside Park 5
Madelne Park 16
Ascarte Park <3
Washington Park. <3
Loretto Park <3
Meamorial Park &
Grandview Park 3
Newmann Parck 6
Hounston Square Park 7
Armijo Park 6
Kerr Park 39
Doniphan Park 6
Vilas Elementary School 10
Mesita Elementary School 24
University of Texas at El Paso 12
University of Texas al El Paso 15
Crazycat Mountain 1a
Rio Bravo Drive 15
Inierstate Hwy. 10 250
International Boundary and Water Commission 1,100
W. Robertson Water Treatment Plant 26

14
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Table 2u. Spil Lead Levels in Suxrface Soil Collected from Various Axreas of El Paso
Barnes Barnoes Ndame Srinivas Devagghalli
ASARCO nres other Il Pago ASARCO area | other El Fasu other EI Paso
Parameter arons . Arend arcas
Average 963 93 385 55 103
Min-max 545,194 27 -390 34 - 1,500 30-135 17~ 560
50% Perventile 541 6% 163 30 65
Table 2b, Sojl Arsenic Levels in Sarface Svil Collscted from Varions Areas of EI Pago _
Barnes Baraes TACH Devanahalli
ASARCO other El Pasa mixed otkey W1 Faso
Parameter area areas aredy arsag
Average 115 23 63 18
Min-max 19~ 389 10 - 66 3-1,100 12 .42
50™ Percentile 72 15 12 14
Table 3, Lead and Arsenic in Xl Prse Soil, ASARCO aresz vs. other El Pasg areas
. .‘-'I_‘..':q.;.‘.' .. Léad Arsemic

Parameter A.SARCD ﬁr;.-a other EI Paso ASARCO area other FI Fago
Aritnetic averages (mg/ke) . 606 84 105 20
Gaometric mean (me/kg) 276 62 44 16
Perzapt > 400 mp/kp Jead) 39 o=l 73 36
Fercent >20 me/kg (Arsenic)

Percent > 500 mg/kg (lead) B3 7 <1 62 18

- Parcent >30 mg/lcg (arsenic) "'

15
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Table 48, ASARCO Arca Margin of Exposure’ Analysis for exposure of Children to Arsenic®

Boil ingestion rate

Days per week of exposure

{milligrams/day) I s 3 4 5 ¢ 4
50 16.0 8.0 53 4 3.2 2.7 2.3
75 10.7 5.3 3.6 2.7 2.1 1.8 1.5
100 8.0 4 27 2 1.6 1.3 L1
125 6.4 3.2 2.1 1.6 1.3 11 0.9
15G 5.3 2.7 1.8 1.3 1.1 0.9 0.2
175 4.6 23 1.5 1.1 09 0.8 0.7
200 4 2 1.3 1.0 0.8 0.7 0.6
Table 4b. ASARCQ Area Margin of Exposure* Anslysis fur exposure of Adults to Arsenic
Soil ingestipn rate Days per week of expogure
(milligrams/day) 1 2 3 4 5 § 7
50 74.7 373 | 2409 18.7 149 12.4 10.7
75 42.8 | 2497|166 12.4 10.0 83 7.1
100 373 | 1877 | 124 9.3 7.5 6.2 53
125 28.9 | 149 10.0 7.5 6.0 5.0 4.3
150 249 | 12477} 83 6.2 5.0 4.2 3.6
175 213 | 107 7.1 53 43 3.6 3.1
200 16.7 -F= 93 | .62 47 3.7 3.1 2.7
No observable adverse effects level (NOAEL) divided by the estimated expogure dose. Shaded areag rapTCSCnE

those conditions under which the MQ

and 70 kg for adulrs,

2 This analysis Tikely overestimates the actual risks as it aisumes that the arsenic in the soil Is
does not take into account the biokinctics of arsenic inthe body.

E ig less than 10. Body weights assumed to ba 15 kilograms (kg) for children

15
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Tabie 5a. Other El Faso Aceas Margin of Exposnre ! Analysiz for exposure of Children to Arsenic®

Soll ingestion rate

Payy per week of exposure

(milligrams/day) ” 5 . ) P ; ) .
50 84.0 42.0 28.0 21.0 16.8 14,0 12.0
75 56.0 25.0 18.7 14.0 11,2 9.3 8.0
100 42.0 21.0 14.0 10.5 8.4 7.0 6.0
123 33.6 16.8 11,2 8.4 6.7 5.6 1.8
150 28.0 140 83 7.0 5.6 4.7 4,0
175 24.0 | 120 2.0 6.0 4.6 4.0 3.4
200 21.0 105 7.0 5.3 4.2 3.5 3.0
Tabie Sb. och;r El Paso Aress Margin of Exposure! Agalysis for exposure of Adnlés to Arsenic®
Soil ingestion rate " Days per week of exposure
(midligrams/day) 1 2’ 3 4 g 6 7
50 392 196. .| ..131 98 78 €5 56
75 261 131 .87 .. 65 52 44 37
100 196 | —.98...|. 65 49 39 33 28
125 157 - T8 52 39 31 26 22
150 131 65 ... a4 33 26 22 19
175 112 | 56 37 28 22 15 16
200 98 |49 331 25 20 16 14

and 70 kg, for adults,

% This analysis likely oversstimates the aclual risks as it assumes that the artenic in the sofl Is 100% bicavailable and
does pot take into account the biokinctiés af arsenie in the bedy.

17

! Ne observable adverse effects level (NOAEL) divided by the estimaped exposurs dose. Shaded arcas represent
those conditions under which the MOE ig less than 19. Bedy weights assumed to be 15 kilograms {kg) for children
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Tabls 6a. ASARCO Area Estimatad Excess Lifetime Cancer Risk from Exposure to Arsenic in Sqil*

Sofl Ingestion rate

Days per week of exposure

milligramy/da ~ ;
(il » 1 2 3 4 5 6 7
50 66%10" | 13x107 | 20x10° | 2.6%107 | 33%10% | 40x107 | 46 10°
100 I13%107 | 26x107° | 40%)0% | 53x10° | 6.6%10° | 79%10% | 93xi0°

Table 6b. Other Bt Paso Arcas Estimated Excess Lifetime Caneet Risk fromr Exposura to Arsenic in Soil*

Soil ingestion rate Days per week of sxpogsure

{milligram=/day) y , 4 4 5 P ;
50 13%10° | 25x109 | 3.4%10 | 5.0x10% | 63%10% | 7.6x10* | g8 100
100 - 25%10% | 5.0x10° | 78%10¢ | [0x10* [ 13x10° | 1.5x10¢ | LEx 107

! "This nnalysis likely averestirnates the actual risks as it assumes that the arsenic in the sofl is 100% bieavailable and

doss not take into sccount the biokinetics of arsenic in the body.

18
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CERTIFICATION

This bealth consultation was prepared by the Texas Department of Health under o caoperative
agreement with the Agency for Toxic Substances and Disease Registry (ATSDR), Kisin
accordance with approved methodology and procedures existing at the time the health
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'.:chﬂ@eul Ofﬁ@, 8PS, SSAR, m%fﬁusm

The Division of Health Assessment and Consultation, ATSDR, has reviewed this health
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Figure 1. Approximate location of the ASARCO Facility and Sampling Areas
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Health Conseltation: A Note of Explanation

An ATSDR health consultation is a verbal or written response from ATSDR to e specific request for
information about health risks related to a specific site, & chemical releaye, or the presence of hazardous
material. In order to prevent or mitigate exposures, 2 cansultation may lead to specific actious, such as
restristing use of or replacing water supplies; micnsifying environmentai sermpling; restricting site access;
or removing the countaminated material,

In addition, consultations may recomaend additional public health acuons, such as conducting health
surveillance activities to evaluate exposure or tends in adverse health ourcomes; conductiug biological
mdicators of exposure studies to assess exposure; and providing health education for health care providers
and cormmunity members. This concludes the health consultation process for this site, unless additional
information is obtained by ATSDR which, in the Agency's opinion, irdicates a need to revise or append the
conclusions previously issued. ‘

You May Contact ATSDR TOLL FREE at
1-388-4ZATSDR
or
Visit our Home Page at: http/fwww.atsdr.cde.gov
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UTEP Sampling Health Consultation

BACKGROUND AND STATEMENT OF ISSUES

Previously, at the request of the U.S. Environmental Protection Agency (EPA), the Texas
Depariment of Health (TDH) ard the Agency for Toxic Substances and Diseass Registry
(ATSDR] reviewed historica/ data collected in the E! Paso area by the Texas Air Control Board
in 1989 and by University of Texas at El Paso (UTEP) graduate studants in 1993 and 1994, TDH
and ATSDR concluded that additional samples were needed to confirm the results of the
historical datg {11. EPA collected confirmation samples from various locations in the El Paso,
Texas, and Sunland Park, New Mexico, area. Based on the results of the confirmation sampling;
TDH and ATSDR suggested that the nature and extent of the coniamination on the UTEP
campus should be better characterized [2]. EPA collected soil samples from various locations on
the UTEP campus and asked TDDH and ATSDR 1o determine the public health significance of the
jead and arsenic found it soil.

DISCUSSION

The environmental sampling data that we reviewed far this consultation were collected from the
UTEP campus on August 3, 2001, Zero to 1 inch and 0 to 6 inch samples were collected from
various locations on the campus. These locations included the bike and dune trails, the soccer
and baseball fields, apartments, North Kidd field, Memorial Triangle, Jack C. Vowell Hall, the
Geosciences building, Leech Grove, the Liberal Arts building, the Engineering building, the
daycare facility, and the library. All samples were analyzed for lead and arsenic.

Combining all the samples from the UTEF property, the concentration of lead in the 0 to 1 inch
samples ranged from less than 3.0 milligrams per kilogram (mg/kg) to 1,400 mg/kg, with an
arithmetic average concentration of 237 mg/kg [Figure 1], The concentration of arsenic in tha
soil ranged from less than 3.0 mg/kg to 51 mg/kg, with an arithmetic average concentration of
8.8 mp/ke [Figure 2], Looking at the samples by arss, the average concentration of lead ranged
from 5 mg/kg at the soccer and baseball fields to 727 mg/kg at Leech Grove (Table 1). The
average concentration of arsenic at the various locations ranged from less than 3.0 mg/kg 10 29.3
mg/kg (Table 1).

Public Health Implications

Leag

We evaluate the public health siguificance of lead in soil by estimating the potential impact that
it may have on the blood lead levels of potentially exposed populations. For this consult we
considered potential exposure 10 adults (UTEP students, faculty, and staff), children, and the
developing fetus (of adult females that frequent the campus). In general, lead in soil has the
greatest impact on preschool-age children as they are more likely to play in dirt and piace their
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hands and other contarminated objects m their mouths, They also are bstter at absorbing lead
through the gastrointestinal tract than adults and are more likely to exhibit the types of aurritional -
deficiencies that facilitate the absorption of lead. While lead in soil also can have an impact on
adults and the developing fetus (through maternal exposure), the potential impact on these
populations is low compared to the potential impact on young pre-school age children.

The Centers for Disease Contral and Prevention (CDC) has determined that & blood lead level
%10 pg/dL in children indicates excessive lead absorption and constitutes the grounds for
intervention [3, 4], While there is no ¢lear relationship between soil lead and blood lead 7
applicable to all sites, a number of models have been developed to estimate the potential impact
that lead in soil could have on different populations [5-7], For children, the predicted 95th
percentile blood lead level associated with a soil lead concentration of 500 mg/kg is
approximately 10 {g/dL. This means that except in the most extreme cases (L.e., frequent contact
by children exhibiling pica behavior. or desire for unnatural foods such as dirt or ashes) children
regularly exposed to soil lead levels of 500 mg/kg should have no more than a 5% probability of
having blood lead levels greater than 10 pg/dL. Based on the goal of limiting the probabulity of
exceeding a blood lead level of 10 pg/dL to no more than 5%, depending on individual exposure
sjtuations, the concentrations of lead in soil where children might have regular contact should be
less than 500 mg/kp. Exceeding this value should not be taken to imply that the contaminant wil!
cause harm but does suggest that it warrants further consideration.

Critical blood lead levels for adulls are less well established. The Cccupational Safety and
Health Admpinistration (OSHA) recommends that workers whose bload tead levels exceed 40
te/dL should have medical evalnarions, and workers whose blood lead levels zxceed 60 Lg/dL
be temoved from the exposure. In Texas workers, blood lead levels greaier than 25 {Lg/dL must
be reported to TDH. For UTEP students, faculty, and staff, we used the same goal of limiting the
probability of exceeding a blood lead level of 10 pg/dL. to no more than 3 percent.

‘The average concentration of lead in the soi} exceeded the 500 mg/kg screening value for
children at three locations; Leech Grove (727 mg/kg), Memorial Triangle (664 mg/kg), and Jack
C. Vowell Hall (658 mg/kg). As a college campus, it is uniikely that young (pre-school age)
children would regularly come into contact with soil from these areas. The one ares where
children could regularly come into contact with soil, the daycare facility, had an average soil lead
level of 110 mg/kg, a level that does Tiot pose a risk to children. Based on the predicted impact
that lead in soil can have on adults and the developing fetus [7), it is not likely that the lead found
1 the soil at these locations would have a significant affect on bloed lead levels. The probability
that students, faculty, and staff who regularly ate soil from the area with the highest concentration
would have a blood lead Jevel 2 10 pg/dL would be less than 1 percent. For the develeping fetus,
exposed in-utero through the mother, the probability would be approximately 2 percent.
Additionatly, any potential risks are further reduced by the presence of grass which limits the
potential for exposure to the seil (Figures 3-7). Based on these data we would not anticipate the
lead in the soil 1o present a public health hazard to any of the potentially sxposed populations.

2
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Argenic

To assess the poteniial health isks associated with the arsenic in the soil, we compared the 561l
copeentratons to health-based screening values specific to arsenic for children and adults. These
screening values represext levels in the soil that are considered safe for human contact,
Exceeding these screening values does net imply that a contaminant will cause harar, bat
suggests that potential exposure to the contaminant warrants further considerarion.

The screening value that we used for arsenic in soil (20 mg/kg) is based on a child exposure
scenaric and EPA's teference dose (RD) for arsenic of 0.3 pg/kg/day [8]. RIDs are based on the
agsumption that there is au identifiable exposure threshold {both for the individual and for
populations) below which there are no observable adverse effects. Thus, the RID is an estimate
of & daily exposuse to arsenic that is unlikely to cause adverse non-cancer heaith effects even if
exposure were o occur for a lifetime, For arsenic, the RfD was derived by dividing the
identified no observable adverse effects level (NOAEL') of 0.8 ug/kg/day, obtained from hurnan
epidemiologic studies, by an uncerainty factor of three, The lowest observable adverse effects
levet (LOAEL?) associated with these epidemiologic studies was 14 pg/kg/day, where exposure
to arsenic above this level resulted in hyperpigmentation of the skun, keratosis (patches of
hardened skin), and possible vascular complications [8~10]. We used standard assumptions for
body weight {15 kg) and soil ingestion (200 mg per day for 2 child) to calculate the screening
vajue.

The average concentration of arsenic exceeded the screening value {or children at four of the
sampling locations-the Bike and Dune Trail (28.3 mg/kg), Memorial Triangle (24.2 mg/kg), Jack
C. Vowell Hall (20.8 mg/kg), and Leech Grove (22 mg/kg). Because UTEP is a college campus,
it is unlikely that young children would regularty come into contact with soil at any of these
locations. The ane area where children could regularly come inte contact with soil, the daycare
facility, had an average soil arsenic concentration of 2.3 mg/kg, a level that does not pose arisk
to children. Based on estimated exposures, it is not likely that adults who regularly ate soil from
any of these areas would experience adverse non-cancer health effects. Students, faculty, and
staff who regularly (everyday) ate 100 mg of soii, from the area with the highest average
concentration, would receive a daily dose approximately 7 tirnes lower than the RfD, 19 times
lower than the NOAEL. and 334 times lower than the LOAEL. Additionally, any potential risks
are further reduced by the presence of grass, which limits the potential for exposure to the soil
(Figures 3-7).

"The highest dose at which adverse effects were not observed.
*The lowest dose 2t which adverse affects were observed.

3
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EPA also classifies arsenic as a known hurnan carcinogen based on sufficient evidence from
human data. An increase it lung cancer mortality was observed in multiple human populations
exposed primarily through inhalation. Also, increased mortality from multiple internal organ
cancers (liver, kidney, lung, and bladder) and an increased incidence of skin cancer (aon-
malignant) were observed in populations consuming water high in inorganic arsenic [8]. We
used EPA’s cancer slope factor (CSF) for arsenic to estimate the potential increased lifetime
cancer risks associated with exposure 10 arsenic in soil from each of these locauons, for both
students {four years of exposure) and faculty/staff (30 years of exposure). Qualitatively, we
would classify these as no apparent increased risk 10 an insignificant increased risk (Table 2).
Based on these data, we would not anticipate the arsenic in the soil to present 2 public health
hazard to any of the potentially exposed populations.

Uncertainties

General Uncertainties

In preparing this report, we relied on the information provided and assumed adequate quality
assurance/quality control (QA/QC) procedures were followed with regard to data collection,
chain-of-custody, laboratory procedures, and data reporting. The analysis and conclusions in this
report are valid only if the referenced information ts valid and complete.

The most likely routes of exposure Lo the contawunants found in the soil are ingestion (eating the
soil) and irhalation (breathing in the soil as windblown dust). Based on the information
available for this consult, we would not anticipate the inhalation of windblown dust to be a major
contributor to exposure, even though windblown dust may be comumon in El Paso. The
concentrations are generally low and would not result in any significant loading of the air with
contaminants. Additionally, the presence of the ground cover further reduces the potential for
contaminants in the soil to partition to the air. Air samples xeviewed in the previous consultation
suggested that the air was not 4 major exposure pathway at this time [2].

In order for exposure to the contaminants to occur through ingestion, the soil must be physically
available. The screening values that we used in this consult assume that the soil is available and
that such physical basriers are not present. The presence of the grass in the areas with the highest
average concentrations reduces the likelihood that exposure will oceur, Individual behavior
patterns also are important in essessing risk. The amount of soil that a person eats, how often
they eat the soil, and the average concentration of the contaminant in the soil that they eat all are
important factors in determining potential public health implications. For this consultation we
used assumptions that in most instances overestimate potential exposures.
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$pecific Uncertainties

There is considerable controversy with respect o assessing potential risks associated with
exposure to arsenic. Both the RfD and the CSF are based on hurman ecological studies that have
recognized uncertainties with respect to the assignation of exposure. Such studies find it difficuit
to avoid ertors in assigning people to specific exposure groups. The studies upen which the RiD
and the CSF are based also involved exposure to arsenic in drinking water. The ability of the
body to absorb arsenic in watsr is likely higher that the ability of the body to absorb arsenic in

“soil. In our analysis, we assumed that the arsenic in the soil was 100% absorbed. Assuming that

the applied dose (the amount available for absorption) is the same as the internal dose (the
arncunt that has been absorbed), is conservative and, to some snknown extent, over estimates the
ssk. We alao did not consider the kinetics of arsenic in the body in our risk estimates. The RfD
and the CSE are based on daily exposures over a lifetime. Since the haif-life (the time it takes '
of the absorbed arsenic (o be excreted) is short (40-60 hours), the risk estimates for exposures
that occur Jess frequently than every day also may result in an overestimate of the nsks.

With specific respect 1o the cancer risk estimates, the mechanisios through which arsenic causes
cancer are not knowaq, however, arsenic is not betieved to act directly with DNA. Since the
studies used to derive the CSF are based on exposure doses much higher than those likely to be
encountered at this site, it is questionable whether it is appropriate to assume linearity for the
dose-response assessment for arsenic at low doses. The actual dose-response curve at low doses
may be sublinear, which would mean that the risk estimates in this consult overestimate the
actual risks.

ATSDR’s Child Health Initiative

We recognize that the unique vulnerabilities of children demand special attention. Windows of
vulnerability (critical periods) exist during development, particularly during early gestation, but
also throughout pregnancy, infancy, childhood and adolescence—periods when toxicants may
permanently impair or alter structure and functien [8]. Unigue childhood vulnerabilities may be
present because, at birth, many organs and body systems (including the lungs and the immune,
endocrine, reproductive, and nervous systems) have not achieved structural or functional
maturity. These organ systems continue to develop throughout childhood and adolescence.
Children may exhibit differences in absorption, metabolism, sterage, and excretion of toxicants,
resulting in higher biologically effective doses to target tissues. Depending on the affected
media, they &lso may be more exposed than adults because of behavior patterns specific to
children. Tn an effort to account for children’s unique vulnerabilities, and in accordance with
ATSDR’s Child Health Initiative (9] and EPA’s National Agenda to Protect Children’s Health
from Environmental Threats [10], we used the potential exposure of children as a guide in
assessing the potential public health implications of the contaminants.
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CONCLUSIONS

J

Although the average concentrations of lead and arsenic in soil from several locations on
the U'TEP campus exceed their respective soil-based screening values for children, this is
a college campus and these are areas that are not likely to be frequented by pre-school ag2
children. Based on estimated exposures, it is not likely that other potentially exposed
populations, inctuding UTEP students, faculty, and staff, would experience adverse health
effects assoeiated with the contamiuants found at any of the locations sampled, Fotential
exposures at the locations with the highest concentrations are further reduced by the
sresence of grass, which decreases the likelihood of exposure to the soil. Based on
available information, we have concluded that the lead and arsenic found in the soil do
1ot pose 4 public health hazard to auy of the potentially exposed populatjons.

The concenirations of lead and arsenic in soil from the daycare facility were well below
their respective health-based scresning values for children. Thus, the contaminants in the
soil from the daycare facility do not pose 2 public health hazard.

Qualitatively, we estimate the potential excess lifetime cancer risk associated with
exposute 1o arsenic in soil from the UTEP campus 0 range from an insignificant
increased risk to no apparent increased risk.

PUBLIC HEALTH ACTION PLAN

Actlons Recommended

L.

Appropriate environmental health education and risk communication should be providesd
1o any interested parties.
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Table 1. University of Texas at El Paso Soil Sampling Results (average concentrations

for 0.1 inch samples by location)’

v

Bike and dune trails 12 339 293
Soccer and baseball 9 5 <3.0
Apartments 5 23 _ <3.0
North Kidd field 22 121 545
Memodal Triangle 12 664 , 242
Jack C. Vowell Hall 7 658 20.8
Geosciences 4 370 2.0

Leech Grove N 8 . 727 22

Liberal Arts 6 143 <30
Engineering ) 102 <3.0
Daycare 17 | 110 2.3

Library 8 22 <3.0

' Values reported as below detection limit wese taken as 42 the detection fimit to compute the average.
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 Table 2. Estimates of poten

tial exce

ss lifetime cancer risk associated with exposure to

arsenic in soil. University o
- B L

Bike and dune trail 1.4X 10% | noapparent 15X 10% | insignificant
Soccer and baseball area «].4%10% | insignificant <1.9X 107 | insignificant
Apartments <1.4X10° | insignificant <1.9 X 107 | insignificant
North Kidd Field 26X 10% | insignificant 25% 107 | insignificant
Memorial Triangie 12X 107 | no appauent 1.5 X 10% | insignificant
Jack C. Vowell Hall 99X 10° | no apparent 1.3 X 10°% | insignificant
Geoscienees building 9.5 X 107 | insignificant 1.3 X 1¢7 | insignificant
Leech Grove 1.0X 10° { no apparent 1.4 % 10° | insignificant
Liberal Arts building <143 10% | insignificant <19 X 107 | insignificant
Engineering building <14X10% | insignificant «]1,9 X107 |insignificant
Daycare | 11X 10° | insignificant 1.5% 107 | insignificant
Library !| <].4X10% | insignificant «1.9 X 107 1| insignificant .

! pased.on an estimated 30 years of exposure, 9 months per year, 3 days per week.

2 gased on an estumnted 4 years of

exposurs, 9 months per year, 5 days per week
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Technical Project Ofﬁcer PS ssgab DHAC, ATSDR

The Division of Health Assessment and Consultation, ATSDR, has reviewed this health
consultation and concwrs with its findings.
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{/ Chief, State Programs Section, SSARB, DHAC, ATSDR




{By/Bw} oA peay oG

008 o0z 0051 009} to3s )
. e — - i ' i 0
ST T S s e e T = 500

—— ——————— o mr—— i i o e @3 e = e F.Q
- - - R B
e ——— _ 20
I - T " 520
— - e el - —— N ec
r
— T T e e r————— -—_—- _ —m— ‘ F we0
_|ﬁ=_ 8qQ - - .\v Ac.
you 1-p 1A
o e b ] : e e = ve
i
¥
——me . — _— _ S0
— 80
{sa)dwies ysu] g 0} O pue sepduses Yo L 6} g}
osed {3 Je seXa] jo Qissaaup] syj WO Hog Ul pra] Jo uonnguisig "} sunbiy

ey

Aousnbail aal



=

[sr4%

00}

(ByBus) syenat ojussly 108

e L]

mﬂﬁg 30 - - |
| o 9= ]
L.

e

o5¢d i3 3

{sejduies youl g o3 p pus sapdwes youi | 0} o
e sExa ] JO AJRITANG U3 WL (IO U) SUSElY JO UORNAISSIO "2 a.nBid

F Y

;{ouanbau.an!maa






]




-

Figure 5. Jack C. Vowell Hall area outside entrance
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1.0 Introduction

A crushed/milled slag sample from El Paso, Texas was used in an in-vitro bioavaliabiliy
test for possible use in Risk Assessment calculations, The procedures and results are

described below.

2.0 Methods

The objective of the study was to determine the percentage of Pb and As in a
representative slag sample that is available for uptake under human gastro-intestinal
conditions such that, if necessary or desured, human risk could be modeled in order to
determine soil cleanup levels and/or land use restriction employed for protection of
human health. The study employed in vitro methods used at other mining sites throughout

the western United States.

The bioavailability test was conducted according to the method Ruby et al. ( 1999) as
amended by Ruby et al. (1996). A single slag sample was were tested for lead and
arsenic bioavailability. A representative (obtained from a riffle-splitter) portion of the
sample was dried at 50 °C for 12 hours and sieved to <250 pm. A split of the dried,
sieved sample was collected for analysis of solid phase lead, with the remaining sample
was used in the bioavailability test.

Chemical composition of the sample was determined by normal EPA approved
procedures for total metal analysis by ICP or ICP-MS at ASARCO’s Tech Service Center

in Salt Lake City. The results are summarized below.

Table 1. Slag Sample Composition

[ Analyte Content (mg/kg) | Analyte Content (mg/kg) ]
Ag 27 X §020 B
Al 1.4 (%) [ Mg 7131 ]

‘- G | Mn | 831 |
| Ba 639 [ Mo 3326 ]

Be <1 N 208 ]

Ca T

2.6 (%)

Cd 19 Sb 532

Co 131 Se 12

Cr 271 V <10

Cu 2(%) 7n 34 (%)

Fe T35 (%)

Gastric solution was prepared by combining 0.53 mL of 6N hydrochloric acid, 1.25 g
pepsin, 0.5 g citrate, 0.5 g malate, 420 L lactic acid, 500 uL acetic acid into one liter of



——%

deionized water. A 250 mL Teflon® separatory funnel, containing 160 mL of gastric
solution (pH 1.5), was partially submerged in a water bath maintained at 37 °C, and
continuously purged with argon gas at 0.3 liters/minute. To start the bioavailability test,
1.6 g of dried, sieved sample was placed in the separatory funnel.

The pH of the gastric solution was maintained at pH 1.5 for one hour (stomach phase) by
dropwise addition of 0.6N hydrochloric acid. At 20, 40, and 60 minutes of the stomach
phase , 10 mL gastric solution samples were collected from the solution in the separatory
funnels, following the methodology of Ruby ef al. (1996). After collection of each 10
mL sample, 10 mL of gastric solution was added to the separatory funnel to keep the
solution volume at 160 mL. Immediately upon collection of each gastric solution sample,
the sample was centrifuged at 2100 r.p.m. for 12 minutes to remove any suspended
particles. The mass of solid material removed from the separatory funnels during each
sampling episode was inconsequential, constituting less than 1% of the total mass of solid

material in the funnel. :

The samples were decanted into a high-density polyethylene sample bottle, preserved
with ultrapure nitric acid, and submitted to Prima Environemntal for analysis of dissolved
lead following SW-846 protocols (method 6010A). The solid samples were analyzed for
total lead using method 3050B for digestion and method 6010A for analysis. Standard
QA/QC procedures were followed by Prima with all criteria within acceptable [imits.
Additionally, Paragon performed matrix spikes using four of the samples with lead
recoveries ranging from 97 — 100%, indicating that all lead dissolved in the samples is

being measured.

Table 2. Bioavailability Results

Analyte Total Metal Mass Dissolved in | % Bioavailable
(mg/kg) 1 Hour

Ph 987 51 5.1

As 4903 546 11.1

R IR AT M e TR TR
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¢ Possible sources of metals identified during low water flow in the American Canal

should be further evaluated.

4,1.2 Corrective Action Objectives

Plant improvements such as the Stormwater Collection and Reuse project and Corrective
Action Measures to remediate source areas, are an integral part of the overall corrective
action approach.  Plant improvements 'provide opportunities for management of
smelter/source materials and reduce potential environmental risks. Corrective Action

Objectives for the Asarco El Paso Smelter are as follows:

1. Reduce the potential for exposure to metals by plant workers and the public.
2. Minimize the potential for transport of metals to the groundwater.

3. Prevent increases in metal concentrations in the American Canal and the Rio Grande
resulting from the migration of metals in groundwater, surfacewater, and wind-blown

dust from the Plant.

4.2 CORRECTIVE ACTION TECHNOLOGIES AND PROCESS OPTIONS

This section summarizes information on performance, relative costs, applicability,
efficiencies, operation and maintenance, and site-specific implementability of remedial
technologies for soil and groundwater. Sources of information used in the literature review
include compendiums of treatment technologies, the National Technologies (NTIS) database,
the Site Innovative Technology Evaluation (SITE) demonstration program, treatability
studies conducted at other Asarco sites having metal constituents similar to those at the
Asarco E] Paso Smelter, and data provided by véndors. Other technologies may be available
that are not considered in this section, but the information presented is intended to be the

most applicable to the Asarco El Paso Smelter site.

HAFILES\ | 28Y0734AR [REPOR TUNTDR AFL.DOC. DOCYTUC  076/98\06 5
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4.2.1 Soil
Soils on the Asarco El Paso Smelter site and in the associated study area formed in colluvium

and fluvial sediments. The coliuvial sediments were generated by the erosion of a laccolith
locally known as the “Campus Andesite.” The laccolith is located to the east of the plant, with
the sediments laid to the west where it mixes with the fluvial sediments of the Rio Grande.
Alluvial floodplain deposits are found along the Rio Grande below the smelter site.  The
stream deposits generally consist of silt, sand, and gravel. Surface soils within the Plant have
been drastically disturbed, affected by the construction and operation of smelting and ore-
handling facilities over a period of approximately [1l years. In particular, facilities
construction and the deposition of slag from smelting operations has covered the majority of
the original surface soils in the study area. The results of the on-site investigation indicate
the principal source of arsenic and metals ‘in soils to be related to historic smelter features and

activities associated with the Asarco El Paso Smelter operation.

Several remedial process options could be considered in developing remedial alternatives for
the Asarco El Paso Smelter site. Based on the results of the remedial investigation, the
primary constituents of concern for soil are arsenic, cadmium, lead, and selenium. In some
cases, specific treatment alternatives have been explored for similar smelter sites, and
treatability test results are briefly discussed where relevant. Bioreclamation is not applicable
to remediation of inorganics in soil and is not discussed in this section. Cost evaluations are

relative to other remedial options and are general only.

4.2.1.1 Isolation/Containment

Isolation and containment technologies eatail isolation of affected soils by excavation and
removal, isolation through stormwater control, and caps that may include pavement, concrete,
clay, synthetic liners, or clean soil and revegetation. Of all the remedial technologies
considered for soil in this proposal for remedial action, source isolation probably has the
greatest applicability to the Asarco El Paso Smelter site. Consistent with use of the site for
industrial purposes, construction methods and materials used in the improvément of the site

could provide effective isolation and containment of source materials. Potential future

HAFILESV 28073 ARIREPOR TANTDR AF2. DOC. DOCTTUC /6/98\055
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redevelopment at affected Plant property to other industrial or commercial uses may be

consistent with the U.S. Environmental Protection Agency’s Brownfields concept

(US.E.P.A,, 1995).

Asphalt/Concrete Cap

Capping soil with asphalt or concrete effectively limits potential exposure to arsenic- and

lead-affected soil and prevents downward percolation of arsenic and metals to the
groundwater system. This process option is relatively easy to implement, especially if much
of the site is already paved, or if there are plans for improvement of the site. Cost for asphalt
or concrete capping is moderate relative to other process options. The relative cost for an
asphalt cap ranges from $8 to $10 per square foot, and approximately $30 per square yard for

concrete, including base materials but not site preparation and grading.

Clay and Svnthetic Membranes

Additional options for capping material include clay (e.g., bentonite), that prevents
infiltration to groundwater but is not implementable by itself in high traffic areas. Synthetic
membrane capping such as a geomembrane liner prevents infiltration to groundwater and is
not susceptible to weathering and cracking, unlike asphalt, concrete, and clay/bentonite.
However, a synthetic membrane is not as easy to implement and is hi gher in cost. A typical
cost for a synthetic membrane liner is $0.60 per square foot. Synthetic liners are typically
used in conjunction with a clean soil cap and a lateral drainage layer of gravel at an additional

cost of approximately $30 per cubic yard of material.

Clean Soil and Yegetation

A clean soil and vegetative cover is a low-cost process option that effectively limits exposure
to affected soils and reduces the potential for migration of arsenic and metals. The
effectiveness of limiting infiltration to groundwater is dependent on climate (rainfall and
evapotranspiration), subsurface lithology, and capping application. The cost of importing

clean soil for capping purposes is approximately $20 per cubic yard, depending on

HAFILESM 2807 34RIREPORTMNTDRAF2.DOC. DOC\TUC 0/6/98\065



availability and distance to a suitable source. The cost for establishing a permanent native

vegetative cover can range from $200 to $800 per acre.

Stormwater Control

Surface water control can be accomplished through site grading and the construction of
ditches, pipelines, sumps and ponds. The construction of stormwater improvements at the
Asarco El Paso Smelter, referred to as the Stormwater Collection and Reuse Project, are
scheduled to begin in late 1998 or early 1999 (Dames and Moore, 1998). The new
stormwater control facilities will effectively isolate surface water from contact with potential
source areas and will route stormwater to a reuse system. Underground reinforced concrete
pipe (RCP) storm drains range from $11 to $30 per linear foot, depending on the size of pipe
required to handle stormwater runoff from the site. Lined stormwater ponds range from

$2.00 to $3.50 per square foot. The estimated cost of the entire proposed stormwater project

is $9,000,000.

Excavation and Removal

Excavation and removal of contaminated soil with a backhoe, in the case of deep excavation,
or with a front end loader, in the case of shallow excavation, is an effective and easily
impiemented method of remediation and by itself has a relatively low cost. However,
excavated materials must be appropriately managed. Depending on the characteristics of the
excavated materials, disposal may be as simple as transporting the materials to an on-site fill,
placement in an on-site RCRA or solid waste landfill, or may require transport to an off-site
RCRA or solid waste landfill. Excavated materials may also require treatment prior to

disposal. Accordingly, excavation treatment options can range in cost from $50 to $500 per

ton of soil removed.

4.2.1.2 Physical Treatment

Physical treatments include soif flushing and washing, acid leaching, chelation, and electro-

osmosis, but are not considered practical options for the Asarco El Paso smelter site because

HAFILES\I 28W073ARIREPORTNINTDRAF2.DOC. DOC\TUC LO/6/9BVD55



the costs for these options have not been well defined for large scale use and will not be

addressed here.

Soil Flushing/Washing

Soil flushing for in-situ treatment, or soil washing of excavated soil, are methods of

extracting constituents of concern from the surface of the soil. Either is accomplished by
passing extractant solvents through the affected soil. Solvents may include water, acids or

bases, chelating agents, and oxidizing or reducing agents.

Acid Leach Washing

Acid leach washing has been explored at the Asarco Tacoma Smelter site in Ruston,

Washington (Hydrometrics, 1992a) for scil containing arsenic and metals. Treatability tests
for Ruston soil demonstrated modest reductions in soil arsenic -and metal concentrations in
oversized fractions of soil greater than 200 micrometers in size. Separation and washing of
the oversize fractions resulted in 40 percent to 60 percent reductions in arsenic concentrations
in soils. There are a number of technical obstacles associated with this treatment, including
high post-treatment leachability, effective washing of entire soil mass, large water
requirements, recovery of wash fluids and sludges, treatment of fine grain fraction, and
treatment and/or disposal of wash fluids and sludges. In-situ obstacles include a high
potential for groundwater contamination. Well recovery systems would have to be
implemented in order to contain and recover wash fluids and metals. In addition, soil pores

can clog, making complete arsenic and metal removal even more difficult.

Chelation

Chelating is a physical treatment process in which a chelating chemical is used to solubilize
metals from soil. Chelating agents are commercially available, and can be chosen for their
affinity to particular metals. The effectiveness of this treatment is dependent on soil

chemistry. This method may not work as well for the removal of arsenic as for the removal

of other metals (Hydrometrics, 1992a),

HAFILES\I 28\07 3R IREPCRNNINTDRAF2. DOC. DOCTUC 0/6/98\065
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Electro-Osmosis

Electro-osmosis decontamination concentrates or separates ionic species by exposing the
material to an electric field. In an in-situ process, anodes and cathodes are inserted in the
ground, and loosely held ions are displaced to their respective electrodes. Heavy metals
present in soils can be leached or precipitated out of solution by electrolysis, oxidation and
reduction reactions, or by ionic migration. Soils having higher electrical conductivity, such
as saturated soils, are more suitable for this treatment. This method has been examined on a
laboratory scale, and applicability in the field is questionable. Data suggest that electro-
osmosis decontamination is effective on fine-grained soils of low permeability. Treatment on
coarse soils such as those found typically at smelter sites showed an arsenic concentration

reduction of only 10 percent (Hydrometrics, 1992a),

4.2.1.3 Chemical Neutralization/Fixation/Stabilization

Neutralization/fixation/stabilization processes alter the chemical characteristics of waste
rnaterial such that the toxic and hazardous constituents are immobilized, either by changing
the constituents into immobile forms, binding them to an immabile, insoluble matrix, and/or
binding them in a matrix such that the constituents are not exposed on the material surface,
Chemical treatment methods can employ relatively simple technology, such as the application

of limestone amendments to adjust pH, to processes that involve more complex soil chemical

reactions.

Chemical Neutralization

Chemical neutralization is used to control pH and the mobility of arsenic and other metals in
soil. A commonly used process is the addition of crushed limestone as a soil amendment.
Limestone raises the pH of soils in which acidic conditions are limited to shallow soils. In-
situ application of neutralization agents such as limestone may have limited application for
some surface soil situations, particularly involving vacant lots that contain affected soils.
This process would probably not be effective for Plant soils having high arsenic

concentrations. The costs of application and incorporation of crushed limestone ranges from

$20 to $60 per acre.

HAFILESA 28\073 MR IREPORTANTDRAF2. DOC. DOC\TUC (/6/98\065
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Another type of neutralization involves the use of deep tillage. Deep tillage techniques can
be used to mix arsenic and other metals with naturally-occurring limestone or select additives
with affected surface soils (Hydrometrics, 1995b). Again, this method is restricted to open
areas in which arsenic and metal concentrations are distributed in surface soils. In addition,
this process is not easily implemented if there are numercus subsurface utilities and other

obstructions. The cost of deep tillage ranges from $125 to $250 per acre plus the cost of the

amendments.

Siliceous Chemicals

Siliceous chemicals can be used to fix and solidify polyvalent metal ions such as arsenic and
lead via reactions between silicates and positively charged metals. Several siliceous
processes are commercially available and have been previously demonstrated to be effective.
In one process by Chemfix Technologies, Inc., the waste is blended in a reaction vessel with
water-soluble silicates in the presence of a siliceous setting agent. The resulting three-
dimensional polymer matrix is characterized by strong ionic bonding and cross-linking
between layers of silicon-oxygen chains. In limited laboratory scale treatability testing of
Tacoma plant soils, effective reduction of leachability to below Toxic Characterization
Leaching Procedure (TCL.P) criteria was accomplished using a similar commercial process
available from Toxco (Hydrometrics, 1992a). This process has been successfully
implemented at other sites, including several Superfund sites at which métals were of
concem. This process has been successfully implemented at another smelter site near

Omaha, Nebraska (Hydrometrics, 1996). Treatment costs range from $100 to $200 per ton of

soil.

Pozzolan Processes

In pozzolan processes, arsenic and metals are bound in pozzolan-type matrices by physical
sorption or chemisorption, yielding a stabilized material. The advantages of this technique
include plentiful and inexpensive raw materials, improved waste handling, minimal required

pretreatment, and products adequate for landfill disposal. A disadvantage is that leachate

HAFILESVE2B8VO7 AR IREPORTANTDR AF2, DOC. DOCNTUCA | /898065
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control is variable. Soil chemistry, particularly sulfate and arsenate concentratioﬁs, can
interfere with pozzolan processes; however, there are several commercial venders that have
successfully used these processes for fixation of arsenic and metals in soils. The lime-based
pozzolan process stabilizes waste by combination with a large amount of siliceous material
and a setting agent such as lime, cement or gypsum. Portland cement-based pozzolan

stabilizes waste by incorporating it in a cement matrix.

Treatability tests examined three variations of chemical fixation for the soil at the Asarco
Tacoma Smelter site located in the municipalities of Ruston and Tacoma, Washington
(Hydrometrics, 1993). The treatments were incorporation of soil into Portland cement, a
commercial cement-based pozzolan process, and a commercial siliceous-based fixation
process (Hydrometrics, 1993). Two of the three fixation processes investigated in the
treatability testing effort were not able to obtain anticipated treatment objectives for arsenic.
All of the processes investigated were able to successfully immobilize metals, including lead:
one out of three (commercial cement-based pozzolan process) was successful in achieving
treatment objectives for arsenic. A commercial cement-based process by Eurocan was able to
achieve post-treatment TCLP results for arsenic below TCLP criteria of 5 mg/l. Treatment

costs for this process are high, about four times as high as the anticipated cost associated with

standard soil cement treatment.

Treatability testing for cement and lime stabilization of sludge was performed for a former
process pond at Asarco’s lead smelter in East Helena, Montana (Hydrometrics, 1995a).
Treatment was achieved that successfully passed TCLP criteria using cement/lime
combinations at a 30 percent additive ratio. Phosphate addition to the cement, either in the
form of phosphoric acid or fertilizer, has been shown to dramatically reduce lead mobility in
soils, reducing leachate lead concentration by two orders of magnitude (Hydrometrics,

1996a). One drawback is that arsenic is mobilized as a result of phosphate addition.

In general, stabilization of wastes containing arsenic and other metals, depends-on the site-

specific soil matrix. Consequently, prior to implementation of a particular method, pilot

HAFILES\ 28073 MAR IREPORTNTDRAF2. DOC. DOCYTUC 1 0/6/98\06 5
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studies are required in order to verify the effectiveness of the treatment technology. Pozzolan

treatment costs typically range from $50 to $200 per ton of soil.

4.2.1.4 Thermal Destruction. _

Thermal destruction processes do not destroy metals, but they can potentially immobilize
metals. These technologies generally are more costly than other potential treatment
alternatives because of high energy costs. Many of the processes, such as flame reactor or
plasma torch vitrification, are still in the development phase, and the practicability of these
technologies has not yet been completely determined. The use of a blast furnace has been
effective for soil treatment and disposal, and is a viable optiori at an active smelter site such

as the Asarco El Paso Smelter site.

4.2.1.5 Vitrification Stabilization

Vitrification is a process that uses either electrical current or fueled oxidation systems to fuse
soils into a vitrified block. Iaboratory and pilot scale field testings indicate that the treatment
is effective in reducing soil metal leachability; however, this process requires large energy

inputs and is still in the development phase.

4.2.2 Groundwater

As discussed in Section 1.2.4, the aquifer underlying the Plant is composed primarily of
interbedded and mixed sand, gravels, boulders, and bedrock. Water is derived from the Rio
Grande and considered separate from the Hueco Bolson and Mesilla Bolson regional
aquifers. In some cases, such as the floodplain of historical Smeltertown, finer grained
sediments (silts and clays) exist. Groundwater flow direction is from the east-northeast to the
west-southwest.  As groundwater approaches the Rio Grande, the direction changes to a
southerly route, which approximates the direction of the Rio Grande flow. Depth to
groundwater is dependent on location within the Plant. The depth of groundwater at the Plant
is 40 to 60 feet below ground surface (bgs), depending on the elevation of the Plant above the
floodplain (30 feet to 50 feet). On the Rio Grande floodplain (historical Smeltertown), the

depth to groundwater is approximately 10 feet bgs.
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Groundwater in the regional Hueco Bolson aquifer, a source of drinking water for the City of
El Paso upgradient of the plant, occurs in both the fluvial deposits and the underlying
lacustrine deposits. The primary source of drinking water for the region is extracted from the
poorly sorted, irregularly stratified fluvial deposits which outcrop over most of east El Paso
and range from 400 feet to 1300 feet thick. The deposits consist of unconsolidated sand

lenses alternating with gravel, silt, and clay.

Elevated concentrations of arsenic and other metals in groundwater underlying the Plant were
observed during remedial investigation groundwater monitoring events. Arsenic, and in
some cases, cadmium, lead, and selenium exceed drinking water MCLs. Dissolved arsenic
(the primary constituent of concern), concentrations in the groundwater range from 0.005
mg/l to 315 mg/l. As discussed in Section 2.3, elevated concentrations of metals in the
groundwater appear to coincide with areas of elevated metals in soils, pond sediments, and

other source areas/materials

Metal concentrations in the groundwater generally decrease by two or more orders of
magnitude within a few hundred feet downgradient of the source areas. The rapid decrease in
concentrations of metals suggest geochemical attenuation may be controlling horizontal metal

migration in the groundwater system.

4.2.2.1 Chemical Treatment of Groundwater (Pump and Treat)

Metals can be removed from groundwater by adjusting the pH to form an insoluble
precipitate that seftles to the bottom of a treatment vessel. Calcium hydroxide (lime), sodium
hydroxide (caustic soda), and to a lesser extent, magnesium hydroxide, are used singly or in
combination to achieve the desired pH adjustment. Sulfide polishing is sometimes used as a
third step, since the solubility of metal sulfides is substantially less than the solubility of
metal hydroxides (Hydrometrics, 1993). Filtration of the treated water is usually required

after hydroxide and/or sulfide solution to achieve treatment standards.

HAFILES\ 28\0734\R IREPOR TMNTDRAF2. DOC, DOCITUCH 0/6/98\063
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To achieve removal of arsenic to low concentrations, one and sometimes two modifications
to the hydroxide precipitation step are required. If arsenic is in the insoluble phase (As (V)),
it can be precipitated as FeAsQ, and coprecipitated with ferric hydroxide if sufficient ferric
ions are added to the treated solutions and the pH is subsequently increased to form an
insoluble precipitate. Iron is commonly added, using ferric chloride or ferric sulfate, the
correct dosage being determined by laboratory testing. If arsenic exists as the soluble As(IIT)
phase, an oxidizing agent (typically hydrogen peroxide) must be added to oxidize the As(II)
to As(V) before the hydroxide precipitation step. Arsenic has been consistently removed to a

concentration of 0.015 mg/l in a 100 gpm treatment plant using this process {Hydrometrics,

1996).

Chemical treatment requires the construction and operation of treatment plants. The capital
required to construct a plant with a capacity to treat 100 gpm ranges from $4.2 million to $7
million (Modrow, 1995). The cost to operate and maintain a 100 gpm plant ranges from
$200,000 to $300,000 per year (Modrow, 1995). Handling, storage and shipping of solid

materials range from $200 to $400 per ton.

4.2.2.2 Groundwater Isolation/Containment

Subsurface barriers are designed to isolate or contain contaminated groundwater. A number
of different technologies exist, including installation of extraction/injection wells,
interception and infiltration trenches, slurry or clay walls, grout curtains, and concrete walls.
In a general sense, construction of barriers is extremely costly, and there are numerous

technical limitations associated with their effectiveness.

Groundwater Extraction and Injection Wells

" Groundwater pumping techniques involve the active manipulation and management of

groundwater in order to contain or remove a plume or to adjust groundwater levels to prevent
formation of a plume. Extraction and injection wells are often used to manage contaminated
groundwater.  The selection of the appropriate well type -depends on the depth of

contamination and on the hydrologic and geologic characteristics of the aquifer.
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Extraction wells, or a combination of extraction and injection wells, can be used when the
objective is plume containment or removal. Use of extraction wells alone is best suited to
situations whereby contaminants are miscible and move readily with water; whereby the
hydraulic gradient is steep and hydraulic conductivity high; and where quick removal is not
necessary. Extraction wells are frequently used in combination with slurry walls to prevent
groundwater from moving over the wall and to minimize leachate contacting and degrading
the wall, Slurry walls also reduce the amount of contarninated water that requires removal,

so that costs and pumping time are reduced.

A combination of extraction wells and injection wells is frequently used in containment or
removal when the hydraulic gradient is relatively flat and hydraulic conductivities are only
moderate. One problem with extraction/injection well systems is stagnation zones. The size
of the stagnation zone is directly related to the amount of overlap between adjacent radii of
influence; the greater the overlaps, the smaller the dead spots will be. Another problem is
that injection wells can suffer from many operational problerms, including air locks and needs

for frequent maintenance and well rehabilitation.

Installation costs for extraction wells and injection wells are approximately $30 per vertical

linear foot. Operation and maintenance costs for these wells are typically approximately

$120 per day per well.

Interception and Infilfration Trenches

Interception ftrenches can be excavated to control groundwater gradients and collect
contarninated waters for containment or treatment. Application is best suited for low
permeability unconsolidated materials. Infiitration trenches can be used in much the same
way as infiltration wells. Gradient can be controlled in combination with interception
trenches. Infiltration trenches also are potentially useful for disposal of ireated waters.

Construction costs for an interception or infiltration trench are approximately $8 per square

foot.
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Sturry Walls

Slurry walls are the most common subsurface barriers because they are a relatively
inexpensive means of vastly reducing groundwater flow in unconsolidated materials, The
term “slurry wall” can be applied to a variety of barriers. Slurry walls are all constructed in a
vertical trench that is excavated under a slurry. This slurry, usually a mixture of bentonite
and water, acts essentially like a drilling fluid. It hydraulically shores the trench to prevent

collapse, and, at the same time, forms a filter cake on the trench walls to prevent high fluid

losses into the surrounding ground.

Slurry wall types are differentiated by the materials used to backfill the slurry trench. Most
commonly, an engineered-soil mixture is blended with the bentonite slurry and placed in the
trench to form a soil-bentonite (SB) slurry wall. In some cases, the trench is excavated under
a slurry of Portland cement, bentonite and water, and this mixture is left in the trench to
harden into a cement-bentonite (CB) slurry wall. In the rare case requiring great strength of a
subsurface barrier, precast or cast-in-place concrete panels are constructed in the trench to

form a diaphragm wall. The construction cost for a slurry wall is approximately $40 per

square foot.

Grout Curtains

Grout curtains are subsurface barriers created in unconsolidated materials by pressure
injection. Grout barriers can be many times more costly than slurry walls and are generally
incapable of attaining truly low permeabilities in unconsolidated materials. Recent field
testing of two chemical grouts revealed significant problems in forming a continuous grout
barrier due to noncoalescence of grout pods in adjacent holes and grout shrinkage.
Furthermore, conventional injection grouting is incapable of forming a reliable barrier in

medium sands, and grout curtains are rarely used for groundwater controi in unconsolidated

materials is desired.

- HAFILESV 2ZBW73ARIREPORTANTDR AF2.DOC. DOC\TUCVO/6/98\065

4-14



Grout curtains, like other barriers, can be applied to a site in various configurations.
Circumferential placement offers the most complete containment but requires that grouting
take place in contaminated groundwater downgradient of the source. Chemical reactors in
groundwater can cause problems with grout set and durability, and this technique requires
extensive compatibility testing during the feasibility study. Another limitation of grout
curtains is gaps left in the curtain due to poor grout penetration. Construction costs for a

grout curtain are approximately $50 per square foot.

Vibrating Beam

The vibrating beam method is not an injection technique usually used to install grout
curtains, but instead is a way of placing grout to generate a wall. In this method, an I-beam is
vibrated into the desired depth, then raised at a controlled rate. As the beam is raised, grout
is pumped through a set of nozzles mounted in the beam's base, entering the newly formed
cavity. When the cavity is completely filled, the beam is moved less than one beam width
along the wall, leaving suitable overlap to ensure continuity. The construction cost for

placing grout to generate a wall is approximately $14 to $25 per square foot depending on

placement depth.

Concrete Walls

. Concrete walls can be installed as vertical barriers to groundwater movement. The

installation is similar to slurry wall construction, with the exception that concrete is used to
displace the mud slurry used to hold the trench open. Concrete has a narrower range of
chemical compatibility, and higher permeability than a conventional slurry wall. The

construction cost for a concrete wall is approximately $50 per square foot.

Clay Walls

Clay walls can be installed as vertical barriers to groundwater movement. The installation is
similar to shurry wall construction, with the exception that clay materials are used to displace

the mud slurry used to hold the trench open. Construction costs for clay walls and slurry

walls are simualar.
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4.2.2.3 Source Isolation/Removal

In recent years, attention to groundwater remediation technologies has been drawn away from
Jarge-scale manipulation of groundwater, such as pump and treat methods and plume barrier
construction, because of the limited effectiveness and high cost of these processes. This is
true for dissolved metals, such as arsenic, which are absorbed to aquifer materials and not
easily removed from groundwater. If the source of contamination is removed or isolated,
natural processes such as geochemical attenuation and dispersion can reduce contaminant

concentrations. The time scale for natural processes to occur is highly variable and

dependent on a number of site specific factors.

In reviewing options for soil and groundwater treatment, field implementation of physical
methods, such as soil flushing or washing, are costly, with numerous techrical difficulties
being associated with them. Chemical neutralization and deep tilling are effective for surface
soils, but smelter sites typically contain enriched metal concentrations at depth. There may
be some limited applicability for limestone amendments or deep tilling at the Asarco El Paso
site. Thermal destruction of lead and arsenic is not practical for the Asarco El Paso site. The
construction of groundwater barriers could present many problems that are site and technique
related. Site investigation results suggest that arsenic in the shallow alluvial aquifer is
attenuated. Installation of barriers is likely a costly and unnecessary measure for plume
containment. Groundwater removal and treatment, such as chemical hydroiysis and co-
precipitation is an extremely expensive and difficult procedure. Future consideration of the

aforementioned treatment options can probably be eliminated.

Of the methods. discussed. source isolation/containment and chemical fixation/stabilization
are probably the most rational to implement at the E] Paso site in terms of cost, technical
feasibility, and success at similar sites. The use of pavement and concrete caps and
stormwater improvements that might be constructed in conjunction with site improvement
projects could effectively isolate source materials from potential contact with surface water

and eliminate leaching of arsenic and metals and percolation to groundwater.

HAFILES\ 28107 3AR IREPOR TMNTDRAF2. DOC DOC\TUCK 0/6/95 1065
4-16



In the case of groundwater, source removal via soil remediation, which either immobilizes
arsenic and metals or removes them, thereby preventing their leaching into the groundwater,
allows natural dilution and dispersion to occur. Source isolation or removal is by far the
most reasonable method of remediating groundwater in terms of cost and implementabilty. In
addition, natural processes following source isolation or removal would further reduce the
potential for leaching of arsenic and metals, and for off-site impacts. If source materials are
removed as part of a corrective action, on-site containment in an appropriately designed solid

waste or RCRA compliant landfill would eliminate the need for expensive off-site transport.

4.3 IDENTIFICATION OF CORRECTIVE ACTION ALTERNATIVES

In this section of the report, corrective action technologies and process options reviewed in
Section 4.2 are developed into Corrective Action Alternatives based on their potential to be
effective and implementable at the Asarco El Paso site. Based on the resuits of the remedial
investigation, and information presented in Section 4.2, groundwater does not appear to
adversely impact surface water resources (American Canal and Rio Grande) and treatment of
groundwater is not feasible. Therefore, Corrective Action Alternatives do not address

groundwater. The following sections identify and describe applicable Corrective Action

Alternatives.

4.3.1 Institutional Controls/Deed Resitrictions

Institutional controls applicable to corrective action at the Asarco El Paso Smelter site

include the following:

¢ Worker health and safety programs

e Deed restrictions

Through health and safety policies and programs currently in effect at the Ef Paso smelter, the
potential for exposure and health hazards is significantly reduced. The health and safety

program includes required OSHA training and medical monitoring of “Contact Intensive”
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