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Appendixes 

Where to Find CCR Items Listed In Attachment II 
of the Order within this CCR Document 

Facility Information 

Physical and Environmental Quality Conditions 
• Site Topography and Easements 

- Site Topography (Plate 1) 
- Property Maps, Easements, and Rights-of-Way 

• Meteorology/Wind Directional Information 

• Geologic and Soil Information 
- U.S. Department of Agriculture Soil Survey for Lake County 
- Phase II Soil Boring Logs (MW4 through MW20) 
- Phase III Cone Penetrometer Testing (CPT) Stratigraphic Logs 

• Monitoring Network Information 
- Monitoring Sites Installed by U.S.G.S. 
- Summary of DuPont Monitoring Well Construction Information 
- Technical Memorandum No. 1: Phase 11 Groundwater Assessment Field Work 

Implementation 
- Phase III Monitoring Wells and Piezometers 
- Re-surveying of Monitoring Well Elevations 

• Groimdwater/Surface Water Hydraulic Information 
- Pre-1990 Groundwater Level Data 
- Phase II Groundwater/Surface Water Level Data 
- Phase III Groundwater Level Data 
- Phase III Hydraulic Conductivity Information 
- Spring Flow Data 
- U.S.G.S. Water Level Informahon 

• Environmental Quality Information 
- Phase I Groimdwater Data 
- Soil Quality Data Collected for IDEM 
- Phase II Quality Assurance Project Plan 
- Phase II Groundwater and Surface Water Quality Data and Associated Data 

Validation 
- Spring Quality Data 
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APPENDIXES 

- Sewer Sample Results and Comparision to Nearby Spring and Nearby Groundwater 
Quality 

- Phase III Quality Assurance Project Plan %II0 
- Phase III Unsaturated Soil and Grotmdwater Quality Data 
- Phase III Supplemental Groundwater Quality Data (Pumping Test Data) 
- U.S.G.S. Groimdwater Quality Data 
- Property Transfer Study—Conoco Area 
- Constituent Distribution Diagrams 

Production and Waste Management Information 
• Summary of Raw Materials, Products, and Waste Streams by Manufacturing Process 

• Relevant Information from the Phase I Groundwater Assessment Report 
- Phase I Waste Management Unit Information 
- Appendix A. Information Sources and Document Reference List 
- Appendix B. Detailed Production History 
- Appendix C. Process Flow Sheets for Chemicals with Productions for Longer Than 

25 Years 
- Appendix D. Miscellaneous Process Flow Sheets 
- Appendix E. Waste Management Flow Charts 

• Line Shutdown and Facility Dismantlement 
- List of Facilities Dismantled 
- Procedures for Dismantlement 

• Identification of Solid Waste Management Units (SWMUs) and Areas of Concern 
(AOCs) 

• Flue Dust Information 

Offsite Information 

Agency Contacts, Adjacent Property Owners, and Nearby Wells 
• Agency Contacts Familiar with Environmental Issues at the Facility 

• Adjacent Property Owners 

• Wells within One Mile of the DuPont East Chicago Facility 

Ecological Information 
• Natural Areas Located Nearby 

• Ecological Habitats and Species within the Region Identified by Others 

- List of Endangered, Threatened and Rare (ETR) Species 
- List of Nahve Plants and Exotics 
- Morton Arboretum Information 
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APPENDIXES 

Neighborhood Information 
• Potentially Sensitive Receptors 

• Riley Park Area Information 
- Riley Park Water Quality Results 
- Riley Park Sewer Survey 
- Riley Park Well and Basement Sump Survey Results 

• East Branch of the Grand Calumet System 
- 100-Year Flood Plain 
- Streamflow 
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Where to Find CCR Items Listed in Section I of Attachment li 
of the AOC within this CCR Document 
(Paget of2) 

CCR Items Listed In Section 1 of Attachment II of the Order 
Text 

Chapter ID 
Table (T) or 

Figure (F) No. Appendix ID 

A. Facllitv Background 

1. Maps 
General geographic location 1.2 F1-1, F2-1 — 
Property line; adjacent property 2 F2-3 Property Maps, Easements, Rights-of-Way; and 

Adjacent Property Owners 
Topography and surface drainage 2 F2-6, F2-9 Site Topography (Plate 1) and East Branch of the 

Grand Calumet System for 100-Yr Flood Plain 
Tanks, buildings, utilities, paved areas, easements, rights-of-way 2 F2-9 Property Maps, Easements, and Rights-of-Way and 

Phase 1 Waste Management Unit Information for 
Tanks 

Solid or hazardous waste treatment, storage, or disposal areas 3 T3-3 
F3-6 

Identification of SWMUs and AOCs, Phase 1 Waste 
Management Unit Information, and Appendix E— 
Waste Management Flow Charts 

Product and waste USTs or piping - F3-9 Identification of SWMUs and AOCs 
Surrounding land uses 2 F2-4, F2-5 — 

Wells at and within 1 mile of the facility 2 F2-17 Monitoring Network Information and Wells within One 
Mile of the DuPont East Chicago Facility 

Wind rose and meteorology 2 - Meteorology (Wind Directional Information) 

2. History of Ownership 3 - ~ 

3. Spill Information 3 T3-3, T3-4; 
F3-8, F3-9 

Phase 1 Waste Management Unit Information and 
Identification of SWMUs and AOCs 

4. Permits, Enforcement Actions and Responses, List of Studies 3,4 Permits: T3-5 
Actions: T3-6 
Studies: T4-1 

5. Description of Habitat Types 2,5 T5-2 Ecological Habitats and Species within the Region 

6. Description of Plants and Animals 2, 5 T5-2 Ecological Habitats and Species within the Region 
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Where to Find CCR Items Listed in Section i of Attachment ii 
of the AOC within this CCR Document 
(Page 2 of 2) 

CCR items Listed In Section 1 of Attachment II of the Order 
Text 

Chapter ID 
Table (T) or 

Figure (F) No. Appendix ID 
B. Preliminary Assessment of Nature and Extent 

1. Summary of Source Areas of Contamination 3 .. Phase 1 Waste Management Unit Information 
Location of units/areas 3 F3-6, F3-7, F3-8, 

F3-9 
— 

Quantity of wastes — — Phase 1 Waste Management Unit Information 
Type of hazardous waste or constituents — — Phase 1 Waste Management Unit Information 
Areas where additional information is necessary 4 .. — 
Results of RFA and summary of suggested actions — — — 

2. Preliminary Assessment of Degree and Extent of Contamination 
Description of extent of contamination for each medium 4 .. Environmental Quality Information 

Map of sampling locations/source areas/plumes 4 F4-2 through 4-7b Constituent Distribution Diagrams 
General assessment of data guality 4 T4-2 — 

Previous Investigations List and Agency Contacts 4 T4-1 Agency Contacts Familiar with Environmental Issues 

3. Preliminary Assessment and Description of Potential Pathways 
Migration pathways 5 F5-4a, F5-4b, F5-5 — 
Physical property of contaminants 5 T5-1 — 
Assessments of offsite migration of contamination 5 — Riley Park Area Information 

4. Description of Potential Impacts on Human Health and Environment 5 — Neighborhood Information 

C. Interim / Stabilization Measures 

Objectives of ISMs: Mitigation 3 T3-8 Line Shutdown and Facility Dismantlement 
Design, construction, operation and maintenance reguirements — — — 
Schedule for design, construction and monitoring .. — 
Schedule for progress reports — — — 
Data to support future interim measures -- -- --

-- = Not applicable or none. 
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FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: ENVIRONMENTAL QUALITY INFORMATION 

Spring (Seep) Quality Data 

(collected by CH2M HILL 1991-92) 



FACIUTY INFORMATION 
PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: ENVIRONMENTAL QUALITY INFORMATION 

Spring (Seep) Quality Data 

(collected by CH2M HILL 1991-92) 

Groundwater Spring Evaluation 

One-time Monitoring Report for the Groundwater 
Seep (April 1991) 

March Monthly Monitoring Report 

April Monthly Monitoring Report 

May Monthly Monitoring Report 

June Monthly Monitoring Report 

July Monthly Monitoring Report 

August Monthly Monitoring Report 

September Monthly Monitoring Report 

October Monthly Monitoring Report 

November Monthly Monitoring Report 

December Monthly Monitoring Report 

One-time Monitoring Report for the Groundwater 
Seeps 2 and 3 (1992) 

January Monthly Monitoring Report 

February Monthly Monitoring Report 

March Monthly Monitoring Report 

April Monthly Monitoring Report 

May Monthly Monitoring Report 



Groundwater Spring Evaluation 

Sampling and Analysis 
In 1990 and early 1991, three springs were found along the Grand Calumet River (see 
attached figure). For several months, discharge rates were measured, and the springs 
(referred to in the attached data sheets as spring) were sampled and analyzed for major 
ions, selected metals, other inorganics, and selected water quality parameters. 

Results 
The attached tables summarize the analyses on samples taken from the springs. Tables 1 
through 3 list the results of all sampling events for the three springs. 

Discussion 

Spring to Spring Comparison 
Spring 2 generally had the highest concentrations of metals and inorganics, followed by 
Springs 3 and 1 (see Tables 1 through 3). The only spring with pH less than 6 was Spring 2. 
The pH at spring 2 ranges from 5 to 6.7, with a mean value of 5.8. 

Spring to Groundwater Comparison 
The springs were foimd to contain the same constituents and constituent concentrations as 
nearby groundwater monitoring wells and groundwater grab samples collected during 
Phase ni. Table 4 compares selected spring and groimdwater sampling results. The quality 
of Spring 1 water was similar to that collected from MW-3 and has the highest spring 
arsenic concentration at 1.7 pg/L. (Arsenic was not consistently detected in the other 
springs.) Generally, the constituent concentrations of Spring 2 correlate with those in near
by monitoring well MW-5. In addition, the constituent concentrations of Spring 3 correlate 
with those of monitoring well MW-4. 

This generalization was documented in the One-Time Monitoring Report for Seep 1 
(Spring 1) provided to U.S. EPA in April 1991. 
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Table 1 
Groundwater Seep 1 Analytical Data 

Du Pont, East Chicago 

Lab ID: 12885! 129198 129745 130113 130114 130967 131461 131844 132290 132291 132803 137120 141634 141977 142472 
Date of Sample: 3/15/91 3/21/91 3/28/91 4/4/91a 4/4/91b 4/11/91 4/18/91 4/25/91 5/2/91a 5/2/91b 5/9/91 5/16/91 5/23/91 5/30/91 6/06/91a 

Notes: 

AVERAGE FLOW 
RATE (gpm) 

WATER QUALITY 
PARAMETERS (mg/1) 

0.41 0.01 0.10 0.32 0.13 1.57 1.12 0.48 0.97 0.78 0.87 1.2 1.25 

BCD-Five Day <1 <1 2 J 4 J 4 J 1 <1 <1 5 <1 2 2 2 3 1 
COD 72 J 36 J 7 J 46 J 33 J <3 13 3 29 J 59 J 13 <3 16 <3 <3 
Chloride 40 26 32 28 34 30 32 36 16 32 38 28 42 26 26 
Fats, Oils & Grease <1 <1 1 <1 <1 <1 1 J 1 B 1 J 3 J 1 1 J 2 B <1 1 
Fluoride 1.1 0.9 0.9 1.6 J 1.0 J 0.7 1.0 J 1.0 0.1 1.0 0.9 bo

 

0.7 0.9 0.8 
Nitrogen, Ammonia 0.37 0.42 0.42 0.28 0.26 0.26 0.39 0.42 0.41 0.45 0.47 0.61 0.75 0.66 0.56 
Nitrogen, Nitrate NA 0.04 0.07 0.2 0.16 0.25 0.64 0.81 0.16 0.18 1.12 2.31 2.22 0.71 1.43 
Nitrogen, Nitrite NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Total Dissolved Solids 1020 934 1200 1180 J 1170 J 1260 1240 1370 1370 1380 1420 1420 1400 1420 1360 
Total Suspended Solids • 12 2 J 32 J 6 9 4 8 3 4 <1 7 1 1 8 B 4 1 1 
Sulfate 590 570 733 700 740 740 810 790 1120 930 830 790 770 790 870 
pH(lab) ' 7.3 J 7.3 7.5 7.2 7.2 7.2 7.2 7.3 7.2 7.2 7.0 7.0 7.2 7.1 7.0 

TRACE INORGANIC 
COMPOUNDS (mg/1) 

Arsenic 0.088 0.097 0.029 0.030 0.028 0.056 0.045 J 0.052 
Copper <0.01 0.005 <0.050 <0.050 <0.050 <0.02 <0.010 <0.010 
Zinc 0.956 0.502 J 0.477 J 0.452 0.443 0.388 1.26 1.03 

0.045 
<0.010 

0.046 
<0.010 

0.052 J 
<0.050 

0.452 B 0.465 B 0.676 

0.071 J 0.015 0.085 0.073 
<0.050 <0.050 <0.050 <0.050 
0.373 0.496 0.717 0.981 

Notes: 
'Sample fraction not filtered. 
NA denotes not analyzed. 
No value indicates no sample. 
J indicates estimate value. 
B indicates blank contaminated 
UJ indicates estimated, value 

probably low. 
< indicates less then listed 

detectiion limit. 
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Table 1 
Groundwater Seep 1 Analytical Data 

Du Pont, East Chicago 

Lab ID: 
Date of Sample: 

Notes: 

142473 
6/06/9 lb 

143057 
6/13/91 

143439 
6/20/91 

143833 
6/27/91 

144148 
7/2/1991a 

144149 
7/2/9 lb 

144650 
7/11/91 

145143 
7/18/91 

145559 
7/25/91 

146136 
8/l/l991a 

146137 
8/l/199lb 8/8/91 

covered 

146983 
8/15/91 

147511 
8/22/91 

147899 
8/29/91 

by GCR 
AVERAGE FLOW 1.15 0.88 0.18 0.93 0.72 0.48 0.35 0.28 0 0.37 0.38 0.36 

RATE (gpm) 

WATER QUALITY 
PARAMETERS (mg/l) 

BOD-Five Day <1 NA NA NA NA NA NA NA NA NA NA NA NA NA 
COD 13 29 26 29 29 29 39 7 <3 33 16 46 J <3 13 
Chloride 26 20 28 24 28 24 20 26 28 26 28 10 B 26 30 
Fats, Oils Sc Grease 1 NA NA NA NA NA NA NA NA NA NA NA NA NA 
Fluoride 0.8 1 0.6 I.I 1.5 1.3 1.0 0.8 J 0.9 J 1.0 J 0.9 J 0.9 J 0.8 J I.I 0.6 J 
Nitrogen, Ammonia 2 56 0.46 0.60 1.03 0.76 B 0.77 B <0.01 0.58 B 0.75 0.67 0.86 0.41 0.51 0.43 
Nitrogen, Nitrate 3.46 J 0.94 0.31 0.08 0.28 0.13 NA 0.53 0.32 0.10 B 0.08 B 0.07 B 0.07 B 0.09 B 
Nitrogen, Nitrite <0.01 0.04 <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01 <0.01 <0.01 <0.01 0.6 <0.01 
Total Dissolved Solids 1400 380 1410 1260 1310 1220 1320 1550 1240 1310 1370 1490 1420 1360 
Total Suspended Solids • 7 8 19 71 23 38 135 236 J 178 27 18 13 62 13 
Sulfate 840 490 J 780 J 850 800 800 900 800 810 800 900 900 800 800 
pH (lab) * 7.1 7.0 6.9 7.0 6.8 6.8 7.0 7.0 7.0 6.8 6.8 7.1 7.0 7.0 

TRACE INORGANIC 
COMPOUNDS (mg/l) 

Arsenic 0.071 0.034 0.099 0.065 0.180 0.169 0.132 0.104 <0.005 0.022 0.022 0024 <0.005 <0.04 
Copper <0.050 NA NA NA NA NA NA NA NA NA NA NA NA NA 
Zinc 0.977 0.454 B 0.634 B 0.473 B 1.038 0.932 0.553 0.260 B 0.513 B 0.551 0.606 0.225 0.359 0.349 

Notes: 
•Sample fraction not filtered 
NA denotes not analyzed. 
No value indicates no sample 
J indicates estimate value. 
B indicates blank contaminated 
UJ indicates estimated, value 

probably low. 
< indicates less then listed 

detectiion limit. 
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Table 1 

Groundwater Seep 1 Analytical Data 
Du Pont, East Chicago 

Lab ID 
Dale of Sample 

Notes 

148385 148709 148710 149109 152268 15281 

9/5/91 9/12/91 9/12/91 9/19/91 9/26/91 10/3/91 10/10/91 10/17/91 10/24/91 10/31/91 11/7/9 

No Data No Data No Data No Data No Data 

0.48 0.56 0.05 0 0 0 0 0 0.78 0.29 

NA NA NA NA NA NA 

3 J 7 J <3 13 J 33 B 59 

78 24 24 28 18 20 

NA NA NA NA NA NA 
0.9 J 0.5 J 0.6 J 1.0 0.9 0.8 
1.06 0.79 0.68 0.46 0.4 0.5 
0.31 J 0.22 0.19 0.42 0.35 1.35 

<0.01 <0.01 <0.01 <0.01 <0.01 0.01 
1340 1 140 1310 1200 1260 3090 

8 3 9 <1 10 475 

900 800 900 800 800 800 

7.0 6.8 6.9 7.5 7 1 7.1 

0.096 1.69 J 1 39 J 1.32 J 0.100 0.052 

NA NA NA NA NA NA 

0.565 0.562 0.785 0.060 B 0.977 0.377 

153959 
11/14/91 11/21/91 11/28/91 

No Data No Data 

AVERAGE FLOW 
RATE (gpm) 

WATER QUALITY 
PARAMETERS (mg/l) 

BCD-Five Day 
COD 
Chloride 
Fats, Oils & Grease 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Total Dissolved Solids 
Total Suspended Solids ' 
Sulfate 
pH(lab) * 

TRACE INORGANIC 
COMPOUNDS (mg/l) 

Arsenic 
Copper 
Zinc 

0 0.24 

NA 
49 
24 
NA 
0.8 

0.54 
0.28 

<0.01 
1200 

17 
800 
6.8 

0.116 J 
NA 

0.735 

0 

Notes; 
'Sample fraction not filtered. 
NA denotes not analyzed. 
No value indicates no sample. 
J indicates estimate value. 
B indicates blank contaminated 
UJ indicates estimated, value 

probably low, 
< indicates less then listed 

detectiion limit. 
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Table 1 
Groundwater Seep 1 Analytical Data 

Du Pont, East Chicago 

Lab f(): 
Dale of Sample: 

Notes: 

154695 (55139 (555/5 
12/5/91 12/12/9! 12/18/91 12/26/91 

No Data 

1/2/92 

No Data 

1/9/92 

No Data 

1/15/92 

No Data 

1/22/92 

No Data 

1/29/92 

No Data 

2/6/92 

No Data 

2/13/92 

No Data 

2/20/92 

No Data 

2/26/92 

No Data 

3/4/92 

No Data 

AVERAGE FLOW 0.24 0.68 0.32 
RATE (gpm) 

WATER QUALITY 
PARAMETERS (mg/1) 

BCD-Five Day NA NA NA 
COD 170 49 14 
Chloride 24 14 18 
Fats, Oils & Grease NA NA NA 
Fluoride 0.8 0.9 1.1 
Nitrogen, Ammonia 0.08 0.46 0.92 
Nitrogen, Nitrate 0.80 0.64 0.20 
Nitrogen, Nitrite <0.01 <0.01 <0.01 
Total Dissolved Solids 1 170 1020 1220 
Total Suspended Solids • 129 9 146 
Sulfate 700 J 900 800 
pH(lab) • 6.9 6.8 7.0 

TRACE INORGANIC 
COMPOUNDS (mg/1) 

Arsenic 0.102 0.060 0.045 
Copper NA NA NA 
Zinc 0.898 J 0.840 0.355 

0 0 0 0 0 0 0 0 0 

Notes: 
•Sample fraction not filtered. 
NA denotes not analyzed. 
No value indicates no sample 
J indicates estimate value. 
B indicates blank contaminated 
UJ indicates estimated, value 

probably low. 
< indicates less then listed 

detectiion limit. 

Q 
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Table 1 
Groundwater Seep 1 Analytical Data 

Du Pont, East Chicago 

Lab ID: 160376 
Date of Sample: 3/12/92 

Notes: 

160875 
3/19/92 

AVERAGE FLOW 
RATE (gpm) 

0.15 0.07 

3/25/92 

No Data 

4/2/92 

No Data 

4/9/92 

No Data 

163139 
4/15/92 

No Data 

4/23/92 

No Data 

4/30/92 

No Data 

5/7/92 

No Data 

5/14/92 

No Data 

5/21/92 

No Data 

5/28/92 

No Data 

0 0 0 0.35 0 0 0 0 

Max 

1.57 

Average 

0.30 

WATER QUALITY 
PARAMETERS (mg/l) 

BOD-Pive Day NA NA NA 5 3 
COD 57 B 8 B 26 B 170 32 
Chloride 14 14 J 10 78 27 
Fats, Oils & Grease NA NA NA 3 1 
Fluoride 0,98 0.96 0,32 2.8 0,9 
Nitrogen, Ammonia 0.87 0.45 0,37 2.56 0,60 
Nitrogen, Nitrate 0,32 J 1.03 J 1,47 3.46 0,63 
Nitrogen, Nitrite <0,01 <0,01 0,01 0,6 0,2 
Total Dissolved Solids 1 100 1130 864 3090 1291 
Total Suspended Solids • 3 B <1 6 B 475 46 
Sulfate 779 725 637 1 120 795 
pH (lab) * 6.9 6,9 6,8 7,5 7,0 

TRACE INORGANIC 
COMPOUNDS (mg/l) 

Arsenic 0.073 J 0,032 J 0.0238 1,69 0,18 
Copper 
Zinc 

NA 
1.26 

NA 
0.764 

NA 
4.66 

0.005 
4.66 

0.005 
0.72 

Notes: 
*Sample fraction not filtered. 
NA denotes not analyzed. 
No value indicates no sample. 
J indicates estimate value. 
B indicates blank contaminated 
UJ indicates estimated, value 

probably low. 
< indicates less then listed 

detectiion limit. 
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Table 2 
Groundwater Seep 2 Analytical Data 

Du Pont, East Chicago 

Lab ID: 
7/2/41 7/11/91 7/18/91 7/25/91 8/1/91 8/8/91 8/15/91 8/22/91 8/29/91 9/5/91 9/12/91 9/19/91 9/2(->/91 ltt/5/91 10/111/91 10/17/91 

Nolcs: No Dala No Dala No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data No Data 

AVERAGE FLOW 0 
RATE/iii;;/!) 

WATER QUALITY 
PARAMETERS (tng/1) 

BCD-Five Day 
COD 
Chloriile 
Fats, Oils & Grease (FOG) 
Fluoride 
Nitrogen, Arinnonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Total Dissolved Solids 
Total ,Suspended ,Solitls * 
Sulfate 
pH (lab) " 

TRACE INORGANIC 
COMPOUNDS (ing/l) 

Arsenic 
Cadiniuin 
Cbroiniurn 
Copper 
Lead 
Mercury 
Zinc 

Notes: 
•S.unple fraction not llltererl. 
NA denotes not analyzed. 
No value indicates no sample 
J indicates estimated value. 
B indicates blank contaminated 

Page 1 
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Table 2 
Groundwater Seep 2 Analytical Data 

Du Pont, East Chicago 

Lab ID 
Dale of Sainple: 10/24/91 

Notes; No Data 

AVERAGE FLOW 

RATEImt;/!) 

WATER QUALITY 
PARAMETERS (init/l) 

BOD-Five Day 
COD 
Chloritle 
Fals, Oils iV Grease (FOG) 
Fluoride 
Nitrogen, Aiirinonia 
Nitrogen, Niirale 
Nitrogen, Niirile 
Tolal Dissolved Solids 
Total Siispeiuleil Solids ' 
Sulfate 
pH (lab) • 

TRACE INORGANIC 
COMPOUNDS (mg/l) 

Arsenie 
Cadinitiin 
Chromium 
Copper 

LeatI 

Mereiir) 
Zine 

0 

152265 152812 153437 153960 154410 154694 155140 155516 155756 155913 156346 

10/31/91 11/7/91 11/14/91 11/21/91 11/28/91 12/5/91 12/12/91 12/18/91 12/26/91 1/2/92 1/9/92 

8 8 9,5 4.72 17.62 10.22 12.9 16.83 12.0 9 0 6.92 8.24 

2 <1 NA 1 <1 1 1 <1 J 5 J 5 J <1 

29 B 49 65 36 26 96 39 1 1 61 10 B 44 B 

420 520 400 326 360 340 240 250 48 230 254 J 

<1 J 2 1 <1 <1 <1 1 <1 J <1 J 2 B <1 

2.9 3.8 3,6 3,7 4.9 2.2 1.9 1,9 2.5 1.5 1.5 

6.6 10.3 10.6 9.8 9 4 1.49 7.58 5.2 6.2 6.9 7.4 

38.2 37.3 J 38.2 J 28.8 J 20.6 14.7 14.7 115 13 3 1 1.2 lO.I 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

4040 4460 4450 3980 3580 3050 2720 2840 2760 J 2870 .J 3109 

9 6 5 5 1 3 <1 4 J 4 1 J 4 

2800 3200 3200 2900 250 2000 J 1900 1800 1800 1900 1900 

5 9 5 9 5 7 5.6 5.8 5 6 5 7 5 6 5 9 6 1 5.7 

<0.0050 <0.0050 J <0 0050 J <0.0050 J <0.0050 <0.0050 <().()()5() <0 01)50 <0.()05() <l) 0050 <0 ()().5() 

<0010 <0.010 <0.010 <0.010 <0.010 <0.010 <0 010 <0.010 <0.010 <0.010 <0.050 

26 9 21.0 23.5 16.5 22.6 18.6 J 14.9 13.4 15,8 17.9 17.0 

Notes: 
•Sample fraetion not Filtered 
NA denotes not analyzed. 
No value indicates no sample. 
J indicates esii/nated value 
B indieates blank eontaminated 
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Table 2 
Groundwater Seep 2 Analytical Data 

Du Pont, East Chicago 

Lab ID: 
Date of Sample: 

Note.s: 

LS668I 
I/LV92 

1 ,'i704.'i 
1/22/92 

157408 
1/29/92 

158025 
2/6/92 

158494 
2/13/92 

158974 
2/20/92 

159332 
2/26/92 

159873 
3/4/92 

160,377 
3/12/92 

160876 
.3/19/92 

161355 
3/25/92 

161920 
4/2/92 

AVERAGE FLOW 10.97 .7 9.S 5.37 6.49 4.10 14.65 12.05 10.30 15.08 1 1.87 1 1.92 10.08 

RATE (mg/l) 

WATER QUALITY 
PARAMETERS (mg/l) 

BOD-Five Day <1 2 1 <1 <1 <1 2 2 <2 <2 <2 1 

COD 218 22 B 40 B .37 B 70 B 17 B <10 17 B 14 B 1 B 49 B 62 

Chloride 2.S4 ,700 299 290 350 370 .342 290 290 240 J 216 210 
Fats, Oils & Grease (FOG) * 2 1 J <2 <1 2 J <1 <1 <1 <1 4 B 14 <1 

Fluoride 4..'i J 4.4 J 3.7 3,12 J 3.8 3.9 J 3.2 J 3.7 2.22 2.23 3.25 1.96 
Nitrogen. Ammonia 8 fiO 7.4,S 9.68 10.9 13.3 10.0 12.2 12.0 O

O
 

o
o

 

5 8 6.1 1 1.41 

Nitrogen, Nitrate 9 80 9.47 8.37 7.92 9.40 J 7.57 J 7.54 J 8.07 J 7.06 J 6.6 J 8.2 5.44 

Nitrogen, Nitrite <0 01 <0 01 <0 01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 , <0.01 

Total Dissolved Solnis .)l)94 .7400 3400 3370 .3500 3690 ,3460 .3150 J 1290 2730 2683 2997 

Total Suspeiuled Solids ' 2 1.7 <1 9 <1 10 B 1 4 J <1 5 1 1 1 1 
Sulfate 2100 2900 J 2200 J 2000 2900 2400 J 2100 J 2()()() 1690 1730 1680 1530 
pH (lab) * S.6 .7 9 5 8 5.8 5.8 6.7 5.9 5.9 6.0 5 9 6 0 5 9 

TRACE INORGANIC 
COMPOUNDS (iiig/l) 

Arsenie <().()0.S0 <0 oo.so <0.0050 <0.0050 <().005() 0.0078 J <0.0050 <0.0050 <().()()5() <0 0050 <0 0050 <0 ()()50 

Cadmium 
Chromium 
Copper <0 O.SO <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.050 <0 050 <0 OKI <0 010 

Lead 
Mereury 
Zine 18 9 17 .7 18 3 J 19.4 21.2 14.6 J 15.5 J 13 8 13 1 12 2 1 I 8 1.3 4 

Notes: 
•Sttmplc I'raelion not I'llleretl 
NA denotes not analyzed. 
No value indietites Jio satiiple. 
J indieates estimated value. 
B indieates bhmk eontajninated 

Page 3 
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Table 2 
Groundwater Seep 2 Analytical Data 

Du Pont, East Chicago 

Lab ID 

Date of Sample 

Notes 

I62,S4I 

4/9/92 

161140 

4/15/92 

163677 

4/23/92a 

163678 

4/23/92b 

164312 

4/30/92 

164740 

5/7/92 

165096 

,5/14/92 

165661 

5/21/92 5/28/92 

No Data 

Average 

AVLRAGE FLOW 7.,12 8,22 9 58 5 1 5 65 4 05 1.64 9 17 

KATE (mp/l) 

WATER QUALITY 
PARAMETERS (mg/l) 

BOD-Five Day \i <1 <1 5 B 7 B <1 NA NA NA 2 69 
COD B 17 B 20 B 18 B 19 B 16 B NA NA NA 40 85 

Chloride 210 226 216 230 232 NA NA NA 284 04 

Fats, Oils cV: Grease (FOG) ' <2 <5 <5 <5 <5 NA NA NA 3 22 
Fluoride 0,99 1,02 0.98 0,98 1.01 NA NA NA 2 69 

Nitrogen, Ammonia I2..S 5,5 17.2 17,8 20.0 NA NA NA 9 60 

Nitrogen, Nitrate 6.24 7,1 6,37 5 84 1 87 NA NA NA 12 91 

Nitrogen, Nitrite <0,01 <0,01 <0.01 <0,01 <0 01 NA NA NA 

Total Dissolved Solids 2817 2540 2790 2760 2740 J NA NA NA 3152 50 

Total Suspemled Solnis ' ,S 1 1 B 7 J 4 J <1 NA NA NA 5 87 
SiiHate 1 .S40 1570 1870 1520 1620 NA NA NA 2015.71 

pH(lab) • 6.0 6 1 5,9 5,9 ,5,0 NA NA NA 5 84 

TRACE INORGANIC 

COMPOUNDS (mg/l) 

Arsenic <0.0060 <0,010 <0,0100 <0,0100 <0.0050 <0,0050 <0.0050 <0,0050 

Cadtninm 0,048 0,043 J 0,038 0.04 
Chromimn <0,040 <0.040 <0,040 

Copper 0,011 B 0,179 0,023 B 0,026 B <0,010 NA NA NA 0.06 
Lead 0.083 J <0,080 <0,080 0 08 
Mercury <0,0002 <0,0002 <0,0(X)2 

Zinc 12.9 J 12.3 J 12,9 13 1 14.7 NA NA NA 16 55 

Noles: 
•Saiiiplt; friiclion not filtered 
NA denotes not analyzed 
No value indicates no sample 
J indicates estimated value 
H inilieates hiank ecmtatninatetl 

Q 
Page 4 
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Table 3 
Groundwater Seep 3 Analytical Data 

Du Pont, East Chicago 

Lab ID: 

Date of Sample. 

Notes: 

7/2/91 

No Data 

7/II/9I 

No Data 

7/18/91 

No Data 

7/25/91 

No Data 

1461.29 

8/1/91 8/8/91 

No Data 

146985 

8/15/91 8/22/91 

No Data 

147900 

8/29/91 

148386 

9/5/91 

AVERAGE FLOW 0 0 0 0 0,10 0 0.61 0 0.47 0.26 
RATE (gpm) 

WATER QUALITY 

PARAMETERS (mp/l) 

BCD-Five Day 3 4 6 4 
COD 10 20 J 13 23 J 
Chloride 24 26 B .34 68 
Fat.s, Oils & Grease <1 2 <1 2 
Fluoride 1,9 J 1.(1 J 0.6 J 1.0 J 
Nitrogen. Aininoniti 2.7 4.0 3.61 4.6 
Nitrogen, Nttrtite 0.72 B 0.31 B 0.26 B 0.50 J 
Nitrogen, Nitrite <0,01 <0.0! <0.01 <0.01 
Total Dissolved Solids 2930 3530 2880 2900 
Total Suspended Solids ' 63 69 429 46 
Sulfate 2I(K) 2600 9(K) 1770 
pH(lab) • 6.1 6.1 6.2 6.4 

TRACE INORGANIC 

COMPOUNDS (mg/l) 

Arsenic <0.0050 0.0100 <0.004 <0.0050 
Copper 0.124 <0.010 0.0.37 0.013 
Zinc 2,974 35.8 27.1 28.1 

9/12/91 9/19/91 9/26/91 10/2/91 
No Data No Dala No Data No Data 

10/10/91 
No Dala 

10/17/91 10/24/91 
No Dala No Data 

Noics: 

*Samplc IVaclion iioi tillered 
NA denoies not analyzed. 
No value indieate.i no .sample. 
J indicales estimaied value. 
B indicates blank conlaniinated 

Page 1 
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Jable 3 
Groundwater Seep 3 Analytical Data 

Du Pont, East Chicago 

L;rli II): 

Diilc 111 Siiinplc. 

Niilcs 

l.'S2266 

lo/.ii/yi 

l.'i2SI3 

1 1/7/91 1 1/14/91 

NG D;ii:i 

1 I/2I/9I 

Nt) Diila 

I 1/28/91 

No Daiii 

I2/V91 

No Daia 

12/12/91 

No Daia 

15^517 

12/18/9! 12/26/91 1/2/92 1/9/92 I/I5/92 1/22/92 1/29/92 2/6/92 2/13/92 2/20/92 

No Data No Data Nt) Daia No Data Nti Daia No Data No Data No Data No Data 

AVERAGF, FLOW 

RATE (i;prn) 

0.22 

WATER QUALITY 
PARAMETERS (m^/1) 

UOD-Fivc Day 

COD 

Chloride 

Fats, Oils tt Grease 

Fluoride 

Nitrogen. Ainiiuuiia 

Nitrogen, Nitrate 

Nitrogen, Nitrite 

Total Dissolved StiluJs 

Total Suspended Soliils * 

Sulfate 

pH(lab) • 

26 W 

22 

I 

2 I 

2 0 

0 

<001 

2400 

49 

800 

6.6 

7 

6.S 

."*2 

7 

3 7 

21 0 

0.60 

0.02 

II 90 

100 

2.100 

6 .S 

6 J 

14 

28 

<1 J 

.1 I 

17.2 

0.20 

<0.01 

2890 

214 J 

2I(K) 

6.2 

TRACK INORCiANIC 

COMPOUNDS (mg/l) 

Arsenic 

Copper 

Zinc 

<0 ooso 
<0 010 

21.1 

OOO.SS I 

<0010 

I 1 4 

<0.(K).'i() 

<0.010 

16.0 

Notes: 

•Sample fraction not Iiiiered 

NA denotes not analy/eii. 

No value indicates no .sample 

J indicates esiimaiet.1 value 

13 indicates bliink contaminaied 

Q 
Page 2 o Q 
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, Table 3 
Groundwater Seep 3 Analytical Data 

Du Pont, East Chicago 

Lab ID: 

Diiit ol .Sample: 2/26/92 .V4/92 .1/12/92 1/19/92 1/2S/92 4/2/92 4/9/92 4/L'i/92 4/21/92 4/10/92 .1/7/92 .1/14/92 1/21/92 1/2X/92 

Noles: No Daui No Dala No Data No Data No Dala No Daia No Dam No Dala No Dala No Daia N» Dala No Dala No Drila No D.ala Avera):e 

AVHKAdK KLOW 0 0 0 0 0 0 0 0 0 0 0 0 0 () 0.16 
KATR (^pni) 

WA THR QUALITY 
i'ARAMLTLKS (ing/I) 

iiOD-hive n;iy ^ S7 

UOI) 

C'lilonJi; 

Ut.s.^i)lvc(.l Stilids 

SulLilc 

/inc 

NG1L-.S. 

'SiiinplL- tractiDii nol I'ihcrcd. 

NA denotes iUH analyzed 

No value indicates lu) sample. 

.) iiulicates estimated value. 

B indicates blank contaminated 

Page 3 

24 4 

.VV4 
hats. Oils dt Grease 

|-lmiride I y; 

Niirojicn. Ammoni.i j 

Niiiogeii. Niirale 0 

Nitrogen, Nitrite 0 02 

2674 
Tola! .Suspenileii Solids * HH 6 

17^)6 
nil (lab) ' ,,) 

TRAC'L; iNOkciANic 

LOMPOUNDS (iiia/l) 

Aisunii.' (,01 

0 06 

20.6 



TABLE 4 
Comparison of Spring and Groundwater Quality 

Mean Constituent Concentrations (mg/L) by Location 

Constituent 81 MW-3 82 MW-5 83 MW-4 

Chloride 27 37.5 267 434 33 48 

Fluoride 0.9 1.4 2.6 12 1.7 1.8 

Sulfate 795 1030 1,935 5,715 1,773 1,900 

Zinc 0.72 0.07 15.4 10.6 18.2 0.72 

Arsenic 0.18 1.15 <0.01 0.24 0.01 0.085 

PH 7.0 6.8 5.8 6.4 6.3 6.82 

1001749D.DOC 
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Monitoring Sites Along ttie 

Grand Calumet River 
DuPont East Chicago Current Conditions Report 
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One-Time Monitoring Report 
for the Groundwater Seep at the 

Du Pont East Chicago Plant 
East Chicago, Indiana 

Prepared by CH2M HILL 
on behalf of 

E.I. Du Pont de Nemours & Company 

April 11, 1991 
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Missing information 

Note: 

The attached One-Time Monitoring Report (April 1991) is lacking the laboratory data sheets 
for the inorganic analyses. It is believed that they were in the original report and have been 
naisplaced from the file. 

1001749D.DOC 



INTRODUCTION 

In response to U.S. EPA's Section 308 Information Request dated 

February 13, 1991, Du Pont is submitting this report characterizing 

the quality of the groundwater seep at Du Pont's East Chicago 

Plant. This report contains the results of the "one-time 

monitoring program" specified in U.S. EPA's request. 

SAMPLE COLLECTION AND ANALYSIS 

As a direct result of actions taken by Du Pont to eliminate the 

seep, discharge was not occurring in mid- and late February (O.J. 

Meyer, Du Pont). U.S. EPA's request received on February 15, 1991, 

requesting Du Pont to implement a "one-time monitoring program" at 

the seep could not be honored. The seep reappeared on March 4, 

1991 (Gene Hartstein, Du Pont). Upon discovery Du Pont asked CH2M 

HILL to implement the "one-time monitoring program." These 

sampling activities were performed on March 6, 1991. At the time 

of sampling, the flow rate of the seep was measured at 0.33 gallons 

per minute (gpm). 

The "one-time monitoring program" consisted of collecting and 

analyzing two grab samples from the seep "for the Priority 

Pollutants (40 CFR 423, Appendix A, Numbers 001-013) using U.S. EPA 

methods 1624 and 1625, and for Priority Pollutants (40 CFR 423 , 

Appendix A, Numbers 114-128) using U.S. EPA method 40 CFR 136, 



o 

Appendix C." In addition, an attempt was made "to identify and 

quantify the ten (10) largest, non-Priority Pollutant peaks on the 

reconstructed gas chromatogram (ion plots) , excluding unsubstituted 

aliphatic hydrocarbons and any peaks less than 10 times higher than 

the adjacent background noise." 

Because the U.S. EPA's request called for the analysis of total 

priority pollutant metal concentrations, unfiltered samples were 

collected and analyzed. To determine how much of the resulting 

concentrations could be attributed to the resuspansion of fines and 

debris due to mud flat erosion or turbidity induced during 

sampling, portions of the samples were filtered and analyzed for 

the same inorganic constituents as the unfiltered samples. The 

filtered concentrations better represent the quality of seep 

discharge as it reaches the land surface. 

The samples (SP-1 and SP-2) were preserved as necessary and shipped 

via overnight courier to CH2M HILL's analytical laboratory in 

Montgomery, Alabama. Selected analyses were subcontracted to 

Analytical Technologies, Inc. in Fort Collins, Colorado (volatiles 

and semivolatiles) and Reservoirs Environmental Services, Inc. in 

Denver, Colorado (asbestos). 

To allow data users to compare these results with groundwater 

quality data generated during the Phase II Groundwater Assessment, 

an additional sample (SP-3) was collected and sent to National 

Environmental Testing, Inc. (NET) for analysis. Though not 



specifically requested, these data are included for U.S. EPA 

review. This sample was preserved and shipped in a consistent 

manner. 

# 

ANALYTICAL RESULTS AND INTERPRETATION 

Table 1 summarizes the analytical results of the "one-cime 

monitoring program" for the seep. All laboratory data sheets for 

the field samples collected and analyzed are provided in Attachment 

1. Attachment 2 contains a data validation summary of quality 

assurance/quality control (QA/QC) information associated with the 

analysis of the samples. 

No volatile organics, semivolatile organics, pesticides, PCBs, 

asbestos, BOD-Five Day, cyanide, antimony, beryllium, mercury, 

silver, or thallium were detected in the grab samples. Only one 

peak was observed in the chromatograms when searching for non-

priority pollutants at concentrations above background noise. The 

peak was a semivolatile organic constituent that could not be 

identified by the library search. 

On March 6, 1991, seep water contained low COD and low levels of 

the nitrogen constituent in ammonia. Low to trace fats, oil and 

grease were detected. Trace inorganic priority pollutants detected 

in both of the filtered samples at concentrations above the method 

detection limits were: 



o Arsenic (at 0.043 to 0.046 mg/1); 

o Total Chromiuin (at 0.0045 mg/1) ; 

o Copper (estimated at 0.0115 mg/1); and 

o Zinc (at 1.10 to 1.13 mg/1). 

None of the other priority pollutant inorganics (antimony, 

beryllium, cadmium, lead, mercury, nickel, selenium, silver, or 

thallium) were detectea in the filtered samples. 

The total dissolved solids concentrations (1090 and 1100 mg/1) of 

the samples are not comprised of priority pollutants. The seep 

sample is collected off the mud flat where sanitary wastes from the 

combined sewer system outfall are discharged during periods of 

overflow. Evidence of sanitary wastes and debris can be seen along 

the bank at the seep site. Given these conditions, this waste may 

be contributing to the concentrations observed. This contribution 

cannot be distinguished from that provided by the groundwater. 

o 

a 

CONCLUSIOMS 

Based on the existing data and analytical results of the "one-time 

monitoring program," many of the constituents analyzed in the grab 

samples should be eliminated from future monitoring programs. 

These constituents include the following: volatile organics, 

semivolatile organics, pesticides, PCBs, asbestos, BOD-Five Day, 

cyanide, antimony, beryllium, chromium, copper, lead, mercury. 



nickel, selenium, silver, and thallium. 

Total dissolved solids observed are comprised primarily of cations 

and anions that are typically present in groundwater. Seep water 

quality is similar to that detected at monitoring wells installed 

near the seep (MW-3 and MW-15) as displayed in Figure 1. 



% TABLE 1 

CONSTITUENTS DETECTED IN SEEP WATER 
ONE-TIME MONITORING PROGRAM 

MARCH 6, 1991 

Sainple ID: 
Lab: 
Lab ID: 

SP-1 
CH2M HILL 
17988001/ 
17989001 

Filtered (Yes/No): No 

WATER QUALITY PARAMETERS (mg/l) 
COO 27 
Chloride 47.9 
Fats, Oils & Grease (FOG) 4.0 
Fluoride 0.33 
Nitrate/Nitrite 
Hitrogen.Anmonia 0.47 
Solids, Dissolved 1100 
Solids, Suspended 18 
Sulfate 584 
pH (field) 6 

TRACE INORGANIC COMPOUNDS (ug/l) 
Arsenic 0.0663 J 
Cadniun 
Chroniiun, Total 0.0099 J 
Copper 0.0076 J 
Lead 0.0212 J 
Nickel 
Selenium 0.00099 J 
Zinc 1.35 

SP-1 
CH2M HILL 
SI7989001 

Yes 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0455 

1.13 

SP-2 
CH2M HILL 
17988002/ 
17988003/ 
17989002 

No 

47 
46.5 
1.0 

0.33 

0.20 
1090 
45 
540 
6 

0.137 
0.0072 
0.0296 
0.017 
0.0659 
0.0105 

1.94 

SP-2 
CH2M HILL 
SI7989002 

Yes 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0429 

0.0045 
0.0115 

1.10 

Notes: 

J qualifier denotes estimated value. 
NA denotes not analyzed. 
No value denotes not detected. 

Comments: 

No volatile organic compounds detected. 
Mo semivolatile organic (acid and base/neutral) compounds detected. 
No pesticide/PCB compounds detetected. 
Ho asbestos detected. 
No BOO-Five Day detected. 
No cyanide detected. 
No antimony, beryllium, mercury, silver, or thalliun detected. 
In addition, no lead, nickel, or selenium detected in filtered samples. 



LEGEND 
MW-5 SAMPLE SEPT. 1990 

@ SW-2 SAMPLE SEPT. 1990 
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Attachment 1 
Laboratoiy Data Sheets 

One-Time Monitoring Program 



FORM 1 
ANALYSIS DATA SHEET 

GENERAL CHEMISTRY LEVEL 2 & 3 

Client Samole Number 

Lab Name: CH2M HILL LABORATORIES 

Batch Number(s): 17989 

Matrix (soil/water): WATER 

% Solids (if soil): N/A 

Date Collected: 03/06/91 

Date Received: 03/07/91 

Lab Sample ID: 17989001 

METHOD ANALYTE CONCENTRATION 
CONC. 
UNITS 

DATE 
ANALYZED 

EPA405.1 BOD 5 DAY <10 ma/L 03/07/91 
EPA325.1 CHLORIDE 47.9 ma/L 03/19/91 
EPA410.4 COD 27 mo/L 03/20/91 
EPA340.2 FLUORIDE 0.33 ma/L 03/14/91 
EPA353.2 N03/N02 <0.05 ma/L 03/07/91 
EPA350.2 AMMONIA-N 0.47 ma/L 03/12/91 
EPA413.1 

O *1 C? A 
0IL6GREASE ma/L 

/ /T 

03/20/91 
AO / lO / A^ EPA375.4 

EPA160.1 
SULFATE 
TDS 

-zT. Z -> oT VA'// 
1100 

' ma/L 
ma/L 

uJ/iy/91 
03/11/91 

EPA160.2 TSS 18 ma/L 03/08/91 

"Comments: 
aA r^/yz^/ A/JZC/ ' ^ 

FORM 1 - GENERAL CHEMISTRY 

000039 



FORM 1 
ANALYSIS DATA SHEET 

GENERAL CHEMISTRY LEVEL 2 fi 3 

Client Samole Number 

Lab Name: CH2M HILL LABORATORIES 

Batch Number(s): 17989 

Matrix (soil/water): WATER 

% Solids (if soil): N/A 

Date Collected: 03/06/91 

Date Received: 03/07/91 

Lab Sample ID: 17989002 

9 

if 
•II" 

^1 Comments: 

METHOD ANALYTE CONCENTRATION 
CONC. 
UNITS 

DATE 
ANALYZED 

EPA405.1 BOD 5 DAY <10 ma/L 03/07/91 
EPA325.1 CHLORIDE 46.5 mo/L 03/19/91 
EPA410.4 COD 47 ma/L 03/20/91 
EPA340.2 FLUORIDE 0.33 ma/L 03/14/91 
EPA353.2 N03/N02 <0.05 ma/L 03/07/91 
EPA350.2 AMMONIA-N 0.20 ma/L 03/12/91 
EPA413.1 OIL&GREASE ?' ma/L 03/20/91 
EPA375.4 SULFATE ma/L 03/19/91 
EPA160.1 TDS 1090 ma/L 03/11/91 
EPA160.2 TSS 45 ma/L 03/08/91 

f /yr/V. ' fLyiA^X>^7-o/?r^S /j/ ^ 

FORM 1 - GENERAL CHEMISTRY 000040 



Attachment 2 
Data Validation Summaiy 

One-Time Monitoring Program 



MEMORANDUM ^ Ct^HILL 

TO: Pixie Newman/CH2M HILL 
John Fleissner/CH2M HILL 

FROM: Dan MacGregor/CH2M HILL 

DATE: April 10, 1991 

SUBJECT: Data validation for Du Font-East Chicago, Indiana seep samples. 

PROJECT: CHI28770.B0.SP 

INTRODUCTION 

This memorandum presents the data validation discussion for analytical results for the "one
time monitoring program" samples collected on March 6, 1991 at the Du Pont plant in East 
Chicago, Indiana. 

Duplicate seep samples were analyzed for the priority pollutant list compounds by CH2M 
HILL'S Laboratory in Montgomery, Alabama. CH2M HILL subcontracted out the volatile 
and semivolatile analysis to Reservoirs Analytical Technologies Inc. in Fort Collins, 
Colorado, and the asbestos analysis to Environmental Services, Inc. in Denver, Colorado. 
Sampling and transporting of samples was performed under strict chain-of-custody 
procedures. QA/QC data included: chain of custody forms, holding time data, method blank 
data and results, sample duplicate results, instrument calibration data, ICP interference 
check sample data, post digestion spike data, matrix spike and matrix spike duplicate 
(MS/MSD) results, and laboratory control spike results. 

VOLATILE AND SEMIVOLATILE ORGANIC ANALYSIS 

The volatile organics (VGA) and semivolatile organics (SVGA) were analyzed by isotopic 
dilution methods. These methods call for stable isotopically labeled analogs of each 
compound to be added to the sample, acting as an internal standard and recovery. Due to 
these methods containing this internal quality control, QA/QC checks, other then holding 
time and blank data, are not required. No compound detections were found in either of 
these samples. The library compound search performed with these methods yielded only 
two detections, both with the SVGA analysis. These detections were not identifiable by the 
library search. 

BLANKS: The laboratory blank and reagent blank quantitation sheets were inspected for 
possible contaminants. All blanks were free of compound concentrations at levels equal to 
or greater than their reporting limits. 



HOLDING TIMES: These samples met the holding time requirements for organic analyses. 

d 
PESTICIDE AND PCB ANALYSIS 

No pesticide or PCB detections were found. The data were validated as described below. 

BLANKS: The laboratory blank quantitation sheets were inspected for possible 
contaminants. All blanks were free of compound concentrations at levels equal to or greater 
than their reporting limits. 

QA/QC PARAMETERS: The following QA/QC parameters were validated and no 
deficiencies were noted: instrument initial and continuing calibration data, holding time data, 
matrix spike and matrix spike duplicate (MS/MSD) results, surrogate spike results, and 
DDT/endrin degradation data. 

INORGANIC ANALYSIS 

BLANKS: The laboratory blank quantitation sheets were inspected for possible 
contaminants. All blanks were free of compound concentrations at levels equal to or greater 
than their reporting limits. 

QA/QC PARAMETERS: The following QA/QC parameters were validated and no 
deficiencies were noted: holding time data, instrument initial and continuing calibration, ICP 
interference check sample data, and laboratory control spike results. Spike sample 
recoveries were within control limits for all compounds except for arsenic, which had a high 
recovery, and selenium, which had a low recovery. Results for these compounds are 
qualified as estimated "J". Post digestion recoveries were within control limits for all 
compounds except selenium, which had a low recovery. No additional qualifiers were added 
to the selenium data due to it already being qualified as estimated. Duplicate analysis 
results were within control limit for all compounds except lead, this result will be qualified as 
estimated "J". 

Inorganic results that are less than the reporting limit but greater than or equal to the 
instrument detection limit are qualified as estimated "J". 

DUPLICATES 

As a measure of precision, the duplicate seep sample results were assessed. Results for all 
analysis compared well. 

a 



CHAIN OF CUSTODY 

The chain of custody forms were reviewed for accuracy and completeness. The necessary 
information was provided and was found to be accurate. All requested analyses were 
performed and the data packages were complete. 

RESULTS 

In validating the sample data, an error in the sulfate result was noted, this error was 
confirmed by the laboratory and corrected results were forwarded. With previously noted 
qualifiers, the results for all analysis were found to be acceptable and valid. 
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INTRODUCTION 

In response to U.S. EPA's Section 308 Information Request, Du Pont 

is submitting this monthly monitoring report characterizing the 

quality of the groundwater seep at Du Pont's East Chicago Plant. 

This report contains the results of the "monthly monitoring 

program" for March 1991 specified in U.S. EPA's request. 

SAMPLE COLLECTION AND ANALYSIS 

Samples of the groundwater seep were obtained March 15, 21, and 28, 

1991. The flow rate of the seep varied between 0.26 and 0.52 

gallons per minute (gpm) on March 15; between no flow and 0.03 gpm 

on March 21; and between 0.03 and 0.20 gpm on March 28. 

The "monthly monitoring program" sampling activities typically 

consisted of obtaining an 8-hour composite sample of grab samples 

collected at 0-, 4-, and 8-hour intervals. Based on a conversation 

with Mr. Novak of U.S. EPA on March 20, 1991, the sampling program 

was modified to allow for filtering of samples prior to analysis. 

Filtering was implemented on March 21; however, sample fractions 

for fats, oil and grease and total suspended solids analyses were 

duplicated and the duplicates left unfiltered for analysis. On 

March 28, the sample fractions for fats, oil and grease, total 

suspended solids, and pH were collected but not filtered. All 



Q 

other sample fractions were filtered. The March 28 protocol for 

filtering will be continued for the remainder of the "monthly 

monitoring program." 

Also during that conversation, CH2M HILL and Du Pont came to 

believe that grab sampling instead of composite sampling was 

authorized. Clarification (indicating that only composite sampling 

was authorized) was received too late on March 21 to allow the 

sampling crew to collect a composite sample. Composite sampling 

was resumed on March 28. 

After sample collection and preservation (as necessary), the sample 

is shipped via overnight courier to National Environmental Testing, 

Inc. (NET) analytical laboratory in Bartlett, Illinois. The sample 

is then analyzed for the following constituents specified in U.S. 

EPA's request; BOD-Five Day, COD, ammonia-N, nitrate and nitrite, 

sulfate, chloride, fluoride, oil and grease, total dissolved 

solids, total suspended solids, arsenic, copper, zinc, and pH. In 

addition, the seep flow rate is measured and recorded. 

T^ALYTICAL RESULTS AND INTERPRETATION 

Table 1 summarizes the analytical results of the "monthly 

monitoring program" for the seep during the month of March. 

Attachment 1 provides laboratory data sheets for the seep samples 

o 



# 

collected and analyzed during March for the "monthly monitoring 

program." 

Attachment 2 contains a review of the quality assurance/quality 

control (QA/QC) associated with the analysis of the March seep 

samples. 

Several of the constituents being monitored have concentrations 

periodically at or below method detection limits. This is true for 

BOD-Five Day, fat, oil and grease, and copper. If these conditions 

persist, these constituents should be dropped from the "monthly 

monitoring program." 

CONCLUSIONS 

The flow rate of the seep has varied from a very small rate, 0.52 

gpm, to no flow. Although it was possible to collect samples 

during each of the sampling events, it is conceivable that weekly 

sampling events may be missed if the seep is not flowing during the 

scheduled sampling event. 

The seep's flow rate varies significantly over time. In some 

instances, this variability has limited the ability to collect an 

8-hour composite sample. Variations in seep flow rate are 

considerably greater than variations in seep water quality. Given 



d 
these conditons, it is recommended that the sampling program be 

switched from collection of an 8-hour composite to collection of 

a grab sample. 

o 

d 



TABLE 1 

CONSTITUENTS DETECTED IN SEEP UATER 

MARCH MONTHLY MONITORING PROGRAM 

MARCH 1991 

Sample ID: 

Lab: 

Lab ID: 

Date: 

Filtered (Yes/No): 

DEC-SP-03-01 

NET 

128851 

3/15/91 

No 

DEC-SP-03-02 

NET 

129198/ 

(129354) 

3/21/91 

Yes 

DEC-SP-03-03 

NET 

129745 

3/28/91 

Yes 

AVERAGE FLOW RATE (gpm) 0.41 0.01 0.10 

WATER QUALITY PARAMETERS (mg/l) 

BOO-Five Day 

COO 

Chloride 

Fats, Oils t Grease (FOG) 
Fluoride 

Nitrogen, Ammonia 

Nitrogen, Nitrate 

Nitrogen, Nitrite 

Nitrogen, Nitrate+Nitrite 

Total Dissolved Solids 

Total Suspended Solids 

Sulfate 

pH (lab) 

72 J 

40 

1.1 

0.37 

NA 

NA 

1.37 

1020 

12 
590 
7.3 J 

36 J 

26 

/(I*) 

0.9 

0.42 

0.04 

NA 

934 

2 J/(54*) 

570 

7.3 

2 J 

7 J 

32 

1* 

0,9 

0.42 

0.07 

NA 

1200 

32* J 

733 

7.5* 

TRACE INORGANIC COMPOUNDS (mg/l) 

Arsenic 0.0880 
Copper 

Zinc 0.956 J 

0.0970 

0.502 J 

0.0290 

0.477 J 

Notes; 

*Safflple fraction not filtered. 

NA denotes not analyzed. 

No value denotes not detected. 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
1890 Maple 
Suite 200 
Evanston, IL 60201 

04/11/1991 

Sample No.; 129198 

Job No.: 91.0085 

Sample Description: DEC-SP-2; Grab Liquid 
DuPont East Chicago 

Date Taken: 
Time Taken: 

03/21/1991 
10:44 

Date Received; 
Time Received; 

03/22/1991 
09:55 

Zinc 0.502 mg/L 

Kelly^ones 
Project Manager 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2H HILL 
1890 Maple 
Suite 300 
Evanston, IL 60201 

04/08/1991 

Sample No.: 129198 

Sample Description: DEC-SP-2; Grab Liquid 
DuPont East Chicago 

Date Taken: 03/21/1991 
Time Taken: 10:44 

Date Received: 
Time Received: 

03/22/1991 
09:55 

BOD, Five Day <1. mg/L 

Chloride 26. mg/L 

COD, Total 36. mg/L 

Fluoride 0.9 mg/L 

N-Ammonia 0.42 mg/L 

N-Nitrate 0.04 mg/L 

N-Nitrite <0.01 mg/L 

Oil & Grease <1. mg/L 

PH 7.3 units 

Solids, Total Dissolved 934. mg/L 

Solids, Total Suspended 2. mg/L 

Sulfate 570. mg/L 

Arsenic GFAA 0.0970 mg/L 

Copper 0.005 mg/L 

Prejec 

'CTTtLi 
K^ly Jones 
Preject Manager 

o 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Mr. Dan MacGregor 
CH2M HILL 
310 West Wisconsin Ave 
Suite 700 P.O. Box 2090 
Milwaukee WI 53201 

04-01-91 

Sample No.: 128851 

Sample Description DEC-SP-01; Composite 
Project No. CHI28770.BO.SP; DuPont East Chicago(SEEP) 

Date Taken; 03-15-91 Date Received: 03-18-91 0800 

*BOD - Five Day <1. mg/L 

Chloride 40. mg/L 

COD 72. mg/L 

Fluoride 1.1 mg/L 

Fats, Oils & Grease (FOG) <1. mg/L 

Nitrogen, Ammonia 0.37 mg/L 

Nitrogen, Nitrate+Nitrite 1.37 mg/L 

*pH 7.3 units 

*Solids, Dissolved 1020. mg/L 

Solids, Suspended 12. mg/L 

Sulfate 590. mg/L 

Arsenic 0.0880 mg/L 

Copper <0.01 mg/L 

Zinc 0.956 mg/L 

•Received past holding time. 

Kelly JoneV 
Project Manager 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, 1160103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
1890 Maple 
Suite 200 
Evanston, XL 60201 

04/11/1991 

Sample No.: 129198 

Job No.: 91.0085 

Sample Description: DEC-SP-2; Grab Liquid 
DuPont East Chicago 

Date Taken: 
Time Taken: 

03/21/1991 
10:44 

Date Received! 
Time Received: 

03/22/1991 
09:55 

BOD, Five Day <1. mg/L 

Chloride 26. mg/L 

COD, Total 36. mg/L 

Fluoride 0.9 mg/L 

N-Ammonia 0.42 mg/L 

N-Nitrate 0.04 mg/L 

N-Nitrite <0.01 mg/L 

oil & Grease <1. mg/L 

PH 7.3 units 

Solids, Total Dissolved 934. mg/L 

Solids, Total Suspended 2. mg/L 

Sulfate 570. mg/L 

Arsenic 0.0970 mg/L 

Copper A A 0-W I mg/L 
71 

Kelly Jone!i_ 
Project Manager 

'oytk& 

o 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
1890 Maple 
Suite 200 
Evanston, IL 60201 

04/08/1991 

Sample No.: 129198 

Sample Description: DEC-SP-2; Grab Liquid 
DuPont East Chicago 

Date Taken: 
Time Taken: 

03/21/1991 
10:44 

Date Received; 
Time Received: 

03/22/1991 
09:55 

Zinc 0.502 mg/L 

ly Jones 
PH>ject Manager 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
1890 Maple 
Suite 200 
Evanston, IL 60201 

04/03/1991 

Sample No.: 129354 

Sample Description: DEC-SP-2; Grab Liquid 
DuPont East Chicago 

Date Taken: 
Time Taken: 

03/21/1991 
10:44 

Date Received: 
Time Received: 

03/22/1991 
09:55 

Oil & Grease 

Solids, Total Suspended 

1. 

54. 

mg/L 

mg/L o 

}<3yUbA 
Kelly^ones 
Project Manager o 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Pixie Newman 
CH2M HILL 
1890 Maple Avenue 
Suite 200 
Evanston, IL 60201 

04/10/1991 

Sample No.: 

91.0236 

129745 

Sample Description: 

03/28/1991 

DEC-SP-03-03 
CHI28770.B0.SP; DuPont 

Date Taken: 
Time Taken: 

Date Received: 
Time Received: 

Tr4y^ivL1991^ 
09:18 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic 
Copper 
Zinc 

2. 
32. 
7. 
0.9 
0.42 
0.07 
<0.01 
1. 
7.5 
1200. 
32. 
733. 
0.0290 
<0.050 
0.477 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

oytk^ 

Kelly Jones 
Project Manager 



MEMORANDUM Cf^HILL 

TO: Pixie Newman/CH2M HILL 
John Fleissner/CH2M HILL 

FROM: Dan MacGregor/CH2M HILL 

DATE: April 11, 1991 

SUBJECT: Data validation for Du Font-East Chicago, Indiana seep samples. 

PROJECT: CHI28770.B0.SP 

INTRODUCTION 

This memorandum presents the data validation discussion for the inorganic analytical results 
for samples collected on March 15, 21, and 28, 1991 at the Du Pont plant in East Chicago, 
Indiana. This seep sampling was done in compliance with the U.S. EPA requested "monthly 
monitoring program." 

These seep samples were analyzed for major ions and selected metals by NET laboratories 
in Bartlett, Illinois. Sampling and transporting of these samples were performed under strict 
chain-of-custody procedures. Requested QA/QC data were limited to holding time data, 
chain of custody forms, calibration and procedure blank results, continuing calibration 
recovery results, sample duplicate results, matrix spike and matrix spike duplicate (MS/MSD) 
results, and laboratory spike results. The QA/QC and sample data were reviewed as 
described below. 

HOLDING TIMES 

The holding times for these inorganic analyses were inspected. All holding times were met, 
except for BOD and pH from the March 15th sampling and BOD from the March 28th 
sampling. The results for these analyses will be qualified as estimated "J". 

CHAIN OF CUSTODY 

The chain of custody forms were reviewed for accuracy and completeness. All necessary 
information was provided and was found to be accurate. All requested analyses were 
performed and the data packages were complete. 



BLANKS ^ o The calibration and procedure blank results were inspected for possible contaminants. The 
majority of blanks were free of compound concentrations at levels equal to or greater than 
their reporting limits. The procedure blank for the March 21st and 28th sample data 
contained low levels of copper. As a result, copper from the March 21st sampling was 
changed to <0.005 ppm, and the March 28th result did not contain copper, thus no 
qualifying action was required. Low levels of zinc were found in all procedure blanks, all 
zinc results were consequently qualified as estimated "J". 

CONTINUING CALIBRATION RECOVERIES 

Continuing calibration recoveries were within control limits for all compounds except, COD 
from the March 15th and 21st analyses, and total suspended solids from the March 21st and 
28th analyses. The sample results for these parameters for these sampling dates will be 
qualified as estimated "J". 

LABORATORY SPIKES 

All laboratory spike recoveries were within control limits. 

o 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE FORTIFICATIONS 

All matrix spike and matrix spike duplicate results were within control limits. 

RESULTS 

The results from these sampling events were compared with each other and with previous 
seep results. The majority of compound concentrations compared well. COD appears to be 
decreasing with time. With the exception of previously noted qualifiers, the results were 
found to be complete and accurate. 
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INTRODUCTION 

In response to U.S. EPA's Section 308 Information Request, Du Pont is submitting this 

monthly monitoring report characterizing the quality of the groundwater seep at Du Pont's 

East Chicago Plant. This report contains the results of the "monthly monitoring program" 

for April 1991 specified in U.S. EPA's request. 

SAMPLE COLLECTION AND ANALYSIS 

Samples of the groundwater seep were obtained April 4, 11, 18, and 25, 1991. The flow 

rate of the seep averaged 0.32 gallons per minute (gpm) on April 4; 0.013 gpm on April 11; 

1.57 gpm on April 18; and 1.12 gpm on April 25. 

The "monthly monitoring program" sampling activities consisted of obtaining 8-hour 

composite samples of seep water collected at 0-, 4-, and 8-hour intervals. Seep flow rates 

were measured and recorded at each interval. Sample fractions collected for oil and grease, 

total suspended solids, and pH analyses were not filtered. All other sample fractions were 

filtered. 

After the samples were collected, filtered, and preserved, as appropriate, the samples were 

shipped via overnight courier to National Environmental Testing, Inc. (NET) analytical 

laboratory in Bartlett, Illinois. The samples were then analyzed for the following 



constituents specified in U.S. EPA's request: BOD-five day, COD, ammonia-N, nitrate and 

nitrite, sulfate, chloride, fluoride, oil and grease, total dissolved solids, total suspended 

solids, arsenic, copper, zinc, and pH. 

For quality assurance/quality control (QA/QC) purposes, a duplicate sample was collected on 

April 4. 

On April 4, grab samples were collected at each composite sampling interval to compare 

their anaytical results to the composite sample analytical results. 

ANALYTICAL RESULTS AND INTERPRETATION 

Tables 1 and 2 summarize the analytical results of the "monthly monitoring program" for the 

seep during the month of April. The analytical results for the duplicate samples collected on 

April 4 are shown separated by a slash in the first data column of Table 1. All laboratory 

data sheets for the seep samples collected and analyzed during April for the "monthly 

monitoring program" are provided in Attachment 1. Attachment 2 contains a data validation 

summary of QA/QC information associated with the analysis of the April seep samples. 

Four of the constituents being monitored have concentrations consistently at or below method 

detection limits: BOD-five day, oil and grease, nitrite, and copper. Reported concentrations 

for COD, ammonia-N, and nitrate were only slightly above their respective method detection 

0 

a 

a 



m limits in the "one-time monitoring program" sample collected on March 6, 1991, and have 

remained at these levels throughout the "monthly monitoring program." 

The remaining constituents analyzed as part of the "monthly monitoring program" for the 

seep have remained at relatively consistent levels over this reporting period. The only 

exception was the zinc concentration which appears to be directly related to seep flow rate. 

Table 2 contains the analytical results of the duplicate pair of composite samples and the 

three grab samples obtained on April 4. Analytical results for each grab sample obtained 

compare well with those for the composite samples. 

Only one constituent in each grab sample was detected at a level greater than 50-percent 

different than either of the composite samples. In the 0-hour grab sample, total suspended 

solids was detected at a level greater than 50-percent higher than in either of the composite 

samples. In both the 4- and 8-hour grab samples, COD was not detected, whereas in the 

composite samples COD was detected at 46 and 33 mg/1. 

CONCLUSIONS 

Based on the seep water analytical results obtained during March and April, it is 

recommended that the following constituents be eliminated from the "monthly monitoring 

program"; BOD-five day, COD, nitrate, nitrite, ammonia-N, oil and grease, and copper. 



Comparison of the analytical results for the grab samples and the composite samples obtained m 
from the seep on April 4 supports the recommendation in the "March Monthly Monitoring 

Report" to switch to the collection of a grab sample instead of the 8-hour composite sample 

currently being collected. 

The switch to grab sampling from composite sampling, and the elimination of laboratory 

analysis of the seven constituents recommended above, should be implemented as soon as 

possible. 

d 



TABLE 1 

CONSTITUENTS DETECTED IN SEEP WATER 
APRIL MONTHLY MONITORING PROGRAM 

APRIL 1991 

Sample ID: DEC-SP1-4-1T DEC-SP1-4-2T DEC-SP1-4-3T DEC-SP1-4-4T 
Lab: NET NET NET NET 
Lab ID: 130113/ 130967 131461 131844 

130114 
Date: 4/4/91 4/11/91 4/18/91 4/25/91 
Filtered (Yes/No): Yes Yes Yes Yes Average 

AVERAGE FLOW RATE (gpm) 0.32 0.13 1.57 1.12 0.78 

WATER QUALITY PARAMETERS (mg/l) 
BOO-Five Day 4J/4J 1 2 
COO 46J/33J 13 3 14 
Chloride 28/34 30 32 36 32 
OiI and Grease V* * 1*J 1*8 1* 
Fluoride 1.6J/1.0J 0.7 1.0J 1.0 1.0 
Nitrogen, Ammonia 0.28/0.26 0.26 0.39 0.42 0.34 
Nitrogen, Nitrate 0.20/0.16 0.25 0.64 0.81 0.47 
Nitrogen, Nitrite / 
Total Dissolved Solids 1180J/1170J 1260 1240 1370 1260 
Total Suspended Solids 6*/9* 4* 8* 3* 6* 
Sulfate 700/740 740 810 790 760 
pH (lab) 7.2V7.2* 7.2* 7.2* 7.3* 7.2* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 0.030/0.028 0.0560 0.045J 0.052J 0.046 
Copper / 
Zinc 0.A52/Q.443 0.388 1.26 

Notes: 
* Saople fraction not filtered. 
No value denotes not detected. 
J denotes estimated value. 
8 denotes blank contamination. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

1.03 0.78 



TABLE 2 

COMPARISON OF COMPOSITE SAMPLE ANALYTICAL RESULTS 
TO GRAB SAMPLE ANALYTICAL RESULTS 

o 

Sample ID: 
Lab: 
Lab ID: 

Date: 
Filtered (Yes/No): 

FLOU RATE (gpm) 

WATER QUALITY PARAMETE""^ (rag/1) 
BOD-Five Day 
CX 
Chloride 
Oils and Grease 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (rag/I) 
Arsenic 
Copper 
Zinc 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
J denotes estimated value. 

Composite 
Sample 

DEC-SP1-4-1T 
NET 

130113/ 
1301U 
4/4/91 

Yes 

0.32 (avg) 

4J/4J 
46J/33J 
28/34 
*/* 

1.6J/1.0J 
0.28/0.26 
0.20/0.16 

/ 
1180J/1170J 

6*/9* 
700/740 
7.2V7.2* 

0.030/0.028 
/ 

0.452/0.443 

0-Hour 
Sample 

DEC-SP1-4-1A 
N;T 

130115 

4/4/91 
Yes 

0.20 

5J 
42J 
26 
* 

1.0J 
0.19 
0.14 

1090J 
27* 
740 
7.3* 

0.019 

0.328 

4-Hour 
Sample 

DEC-SP1-4-1B 
NET 

130116 

4/4/91 
Yes 

0.46 

5J 

28 
* 

0.9J 
0.24 
0.10 

1100 J 
12* 
720 

7.0* 

0.027 

0.462 

8-Hour 
Sample 

DEC-SP1-4-1C 
NET 

130117 

4/4/91 
Yes 

0.30 

3J 

30 
* 

0.9J 
0.31 
0.10 

1160 J 
6* 
780 
7.2* 

0.045 

0.460 



Attachment 1 
Laboratoiy Data Sheets 

Monthly Monitoring Program 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Evanston, IL 60201 

Sample Description: 

04/26/1991 

Sample No.: 130113 

Job No.: 91.0363 

DEC-SP1-4-1T 
CHI28770.BO.SP; DuPont 

Date Taken: 
Time Taken: 

04/04/1991 
08:00 

Date Received: 
Time Received: 

04/05/1991 
09:50 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
pH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, ICP 
Zinc, ICP 

4. 
28. 
46. 
1.6 
0.28 
0.20 
<0.01 
<1. 
7.2 
1180. 
6. 
700. 
0.030 
<0.050 
0.452 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
rag/L 

OHkA 

Kelly Jones 
Project Manager 

Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
650 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 
ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Evanston, IL 60201 

Sample Description: 

04/26/1991 

Sample No.: 130114 

Job No.: 91.0363 

DEC-FRSP1-4-1T 
CHI28770.BO.SP; DuPont 

Date Taken: 
Time Taken: 

04/04/1991 
08:00 

Date Received: 
Time Received: 

04/05/1991 
09:50 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
pH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, ICP 
Zinc, ICP 

4 . mg/L 
34, mg/L 
33 . mg/L 
1.0 mg/L 
0.26 mg/L 
0.16 mg/L 
<0.01 mg/L 
<1. mg/L 
7.2 units 
1170. mg/L 
9. mg/L 
740. mg/L 
0.028 mg/L 
<0.050 mg/L 
0.443 mg/L 

o 

Kelly Jones 
Project Manager 9 

Page 2 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Evanston, IL 60201 

Sample Description: 

04/26/1991 

Sample No.: 130115 

Job No.: 91.0363 

DEC-SP1-4-1A 
CHI28770.BO.SP; DuPont 

Date Taken: 
Time Taken: 

04/04/1991 
09:41 

Date Received: 
Time Received: 

04/05/1991 
09:50 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, ICP 
Zinc, ICP 

5. 
26. 
42. 
1.0 
0.19 
0. 14 
<0.01 
<1. 
7.3 
1090. 
27. 
740. 
0.019 
<0.050 
0.328 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

oyChA 

Kelly Jtines 
Project Manager 

Page 3 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

o 
ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Evanston, IL 60201 

Sample Description: 

04/26/1991 

Sample No.: 130116 

Job No.: 91.0363 

DEC-SP1-4-1B 
CHI28770.BO.SP; DuPont 

Date Taken: 
Time Taken: 

04/04/1991 
13 :17 

Date Received: 
Time Received: 

04/05/1991 
09:50 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
pH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, ICR 
Zinc, ICP 

5. 
28. 
<3. 
0.9 
0.24 
0.10 
<0.01 
<1. 
7.0 
1100. 
12. 
720. 
0.027 
<0.050 
0.462 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

o 

KelT]/ Jones 
Project Manager o 

Page 4 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Evanston, IL 60201 

Sample Description: 

04/26/1991 

Sample No.: 130117 

Job No.: 91.0363 

DEC-SP1-4-1C 
CHI28770.BO.SP; DuPont 

Date Taken: 
Time Taken: 

04/04/1991 
17:54 

Date Received: 
Time Received: 

04/05/1991 
09:50 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil Ec Grease 
pH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, ICP 
Zinc, ICP 

3. 
30. 
<3. 
0.9 
0.31 
0.10 
<0.01 
<1. 
7.2 
1160. 
6. 
780. 
0.045 
<0.050 
0.460 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

oyOiA 

Kelly xJones 
Project Manager 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Susan Molholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Evanston, IL 60016 

Sample Description: 

04/26/1991 

Sample No.: 130967 

Job No.: 91.0526 

DEC-SP1-4-2T 
CHI28770.B0.SP; DuPont 

Date Taken: 
Time Taken: 

04/11/1991 
17:00 

Date Received: 
Time Received: 

04/12/1991 
09:45 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, ICR 
Zinc, ICP 

1. 
30. 
<3 . 
0.7 
0.26 
0.25 
<0.01 
<1. 
7.2 
1260. 
4. 
740. 
0.0560 
<0.020 
0. 388 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

a 

Ker^ Jones 
Project Manager a 

Page 1 



m NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Avenue 
Evanston, IL 60201 

Sample Description: 

05/09/1991 

Sample No.: 131461 

Job No.: 91.0639 

DEC-SP1-04-3T 
CH128770.B0.SP; DuPont 

Date Taken: 
Time Taken: 

04/18/1991 
00:00 

Date Received: 
Time Received: 

04/19/1991 
09:40 

€ 
BOD, Five Day <1. 
Chloride 32. 
COD, Total 13 . 
Fluoride 1.0 
N-Ammonia 0.39 
N-Nitrate 0.64 
N-Nitrite <0.01 
Oil & Grease 1. 
PH 7.2 
Solids, Total Dissolved 1240. 
Solids, Total Suspended 8. 
Sulfate 810. 
Arsenic, ICP 0.045 
Copper, ICP <0.010 
Zinc, ICP 1.26 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

'CTTlti 

Kelly Jones 
Project Manager 

Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Avenue 
Evanston, IL 60201 

Sample Description: 

05/09/1991 

Sample No.: 131844 

Job No.: 91.0784 

Date Taken: 
Time Taken: 

DEC-SP1-4-4T; Comp. 
CH28770.B0.SP; DuPont 

04/25/1991 
08:00 

Date Received: 
Time Received: 

04/26/1991 
09: 30 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
pH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, ICP 
Copper, ICP 
Zinc, ICP 

<1. 
36. 
3. 
1.0 
0.42 
0.81 
<0.01 
1. 
7.3 
1370. 
3. 
790. 
0.052 
<0.010 
1.03 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

o 

/ w* / ̂  

Kelr$r Jones 
Project Manager o 
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Attachment 2 
Data Validation Summary 

Monthly Monitoring Program 



MEMORANDUM Cf^HILL 

TO: Pixie Newman/CHI 
Susan Mulholland/CHI 

FROM: Dan MacGregor/GLO | 

DATE: May 8, 1991 ! 

SUBJECT: Data Validation for Seep Samples ^ 
Du Pont East Chicago, Indiana ^ 

PROJECT: CHI28770.B0.MR I 

INTRODUCTION 
I 

This memorandum presents the data validation discussion for the inorganic analytical results f 
for samples collected on April 4, 11, 18 and 25, 1991, at the Du Pont plant in East Chicago, 
Indiana. Seep sampling was performed in compliance with the U.S. EPA-requested 
"monthly monitoring program." 

Seep samples were analyzed for major ions and selected metals by NET Laboratories in 
Bartlett, Illinois. Sample collection and transport were performed under strict chain-of-
custody procedures. Requested QA/QC data were limited to holding time data, chain-of-
custody forms, calibration and procedure blank results, initial calibration verification and 
standard recoveries, continuing calibration recovery results, sample duplicate results, matrix 
spike and matrix spike duplicate results, and laboratory spike results. The QA/QC and 
sample data were reviewed as described below. 

HOLDING TIMES 

Inspection of holding times for the inorganic analyses showed that all holding times were 
met. 

CHAIN OF CUSTODY 

The chain of custody forms were reviewed for accuracy and completeness. All necessary 
information was provided and found to be accurate. All requested analyses were performed, 
and the data packages were complete. 



BLANKS ^ o 
The calibration and procedure blank results were inspected for possible contaminants. Most 
blanks were free of compound concentrations at levels equal to or greater than their 
reporting limits. The procedure blank for the April 4 sample data contained 130 ppm of 
total dissolved solids (TDS). The TDS concentration in the blank is approximately one-tenth 
the average sample concentration. The blank TDS concentration was determined to be 
insignificant in comparison to the sample concentrations, and thus the sample TDS results 
were not qualified. Oil and grease contamination at 2 ppm was found in the April 25 
calibration blank, so all oil and grease results from that date were qualified as "B," blank 
contaminated. The procedure blank for the April II sample data contained low levels of 
copper. The April II sampling did not detect copper, so no qualifying action was required. 

INITIAL CALIBRATION VERIFICATION 
AND STANDARD RECOVERIES 

The initial calibration verification and standard recoveries were generally within control 
limits. Fluoride recoveries from the April 4 and 18 sampling were outside control limits. 
BOD recoveries from the April 4 and 25 samplings were below control limits. The sample 
results for these parameters for these sampling dates were qualified as "J," estimated. 

CONTINUING CALIBRATION RECOVERIES 

Continuing calibration recoveries were within control limits for all compounds except, 
fluoride from the April IS sampling date. Fluoride recovery from that date was low, and so 
the fluoride result was qualified as "J." 

LABORATORY SPIKES 

The laboratory spike recoveries were below control limits for TDS (April 4) and oil and 
grease (April IS and 25). The sample results for those parameters will be qualified as "J.' 
All other laboratory spike recoveries were within control limits. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE FORTIFICATIONS 

Generally the matrix spike and matrix spike duplicate results were within control limits. 
BOD and COD from the April 4 sampling were outside the control limits, as was arsenic 
from the April IS, and 25 sampling. Sample results for these parameters from these dates 
are qualified as estimated "J." 

o 

o 



RESULTS 

During the April 4 sampling event, duplicate composite samples (DEC-SP1-4-1T and 
DEC-FRSP1-4-1T) were taken along with individual grab samples taken at specified times 
during the day (DEC-SP1-4-1A at 9:41, DEC-SP-1-4-1B at 13:17, and DEC-SP1-4-IC at 
17:54). The individual grab samples compared well among themselves for all parameters 
except COD. The COD level was high in the initial sample, and then was less than the 
reporting limit in the next two samples. COD concentrations can vary greatly from sampling k 
period to sampling period. The COD values associated with the site are typically very low. 
At these levels organic matter on glassware or from the atmosphere can cause variability in I 
the results. The duplicate composite sample results compared closely with the grab sample 
results. Excluding the variability of the COD results, the difference in results from the two 
sampling plans are analytically insignificant. The results from this month's sampling events 
were compared with previous seep results, and the sample results compared well. With the 
exception of previously noted qualifiers, the results were found to be complete and accurate. 



May Monthly Monitoring Rsport 
for the Groundwater Seep at the 

Du Pont East Chicago Plant 
East Chicago, Indiana 

Prepared by CH2M HILL 
on behalf of 
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INTRODUCTION 

In response to U.S. EPA's Section 308 Information Request, Du Pont is submitting this 

monthly monitoring report characterizing the quality of the groundwater seep at Du Pont's 

East Chicago Plant. This report contains the results of the "monthly monitoring program" 

for May 1991 specified in U.S. EPA's request. 

SAMPLE COLLECTION AND ANALYSIS 

Samples of the groundwater seep were collected on May 2, 9, 16, 23, and 30, 1991. The 

flow rate of the seep averaged 0.48 gallons per minute (gpm) on May 2; 0.97 gpm on May 

9; 0.78 gpm on May 16; 0.87 gpm on May 23; and 1.2 gpm on May 30. 

The "monthly monitoring program" sampling activities consisted of obtaining an 8-hour 

composite sample of seep water collected at 0-, 4-, and 8-hour intervals, once per week. 

Seep flow rates were measured and recorded at each sampling interval. Sample fractions 

collected for oil and grease, total suspended solids, and pH analyses were not filtered. All 

other sample fractions were filtered. 

After the samples were collected, filtered, and preserved, as appropriate, the samples were 

shipped via overnight courier to National Environmental Testing, Inc. (NET) analytical 

laboratory in Bartlett, Illinois. The samples were then analyzed for the following 

1 



constituents specified in U.S. EPA's request: BOD-five day, COD, ammonia-N, nitrate, 

nitrite, sulfate, chloride, fluoride, oil and grease, total dissolved solids, total suspended 

solids, arsenic, copper, zinc, and pH. 

For quality assurance/quality control (QA/QC) purposes, a duplicate sample and a field blank 

were collected on May 2. 

ANALYTICAL RESULTS AND INTERPRETATION 

Table 1 summarizes the analytical results of the "monthly monitoring program" for the seep 

during the month of May. The analytical results for the duplicate samples collected on May 

2 are shown separated by a slash in the first data column of Table 1. All laboratory data 

sheets for the seep samples collected and analyzed during May for the "monthly monitoring 

program" are provided in Attachment 1. Attachment 2 contains a data validation summary 

of QA/QC information associated with the analysis of the May seep samples. 

Three of the constituents being monitored have concentrations consistently at or below 

method detection limits: oil and grease, nitrite, and copper. Reported concentrations for 

BOD-five day and COD were only slightly above their respective method detection limits in 

the "one-time monitoring program" sample collected on March 6, 1991, and have remained 

at these levels throughout the "monthly monitoring program." 

o 

o 

o 



The remaining constituents analyzed as part of the "monthly monitoring program" for the 

seep have remained at relatively consistent levels over the reporting period with the following 

exceptions: ammonia-N, nitrate, arsenic, and zinc. Ammonia-N levels have ranged from 

0.41 to 0.75 mg/1; nitrate levels have ranged from 0.16 to 2.31 mg/1; arsenic levels have 

ranged from 0.015 to 0.085 mg/1; and zinc levels have ranged from 0.373 to 0.717 mg/1. As 

was the case in April, zinc concentration appears to increase with increases in seep flow rate. 

Although minor variations have been observed from week to week, average parameter values 

for the two sets of complete monthly monitoring data (April and May) are very similar 

(Table 2). 



TABLE 1 

CONSTITUENTS DETECTED IN SEEP WATER 
MAY MONTHLY MONITORING PROGRAM 

MAY 1991 

Sample ID: 
Lab: 
Lab ID: 

Date: 
Filtered (Yes/No): 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
BOO-Five Day 
COD 
Chloride 
Oil and Grease 
Fluoride 
Nitrogen, Amnonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 

DEC-SP1-5-1T 
NET 

132290/ 
132291 
5/2/91 

Yes 

0.A8 

5/ 
29J/59J 
16/32 

1*J/3*J 
0.1/1.0 

0.41/0.45 
0.16/0.18 

/ 
1370/1380 
4V* 

1120/930 
7.2V7.2* 

0.0450/0.0460 
/ 

0.452B/0.465B 

DEC-SP1-5-2T 
NET 

132803 

5/9/91 
Yes 

0.97 

2 
13 
38 
1* 

0.9J 
0.47 
1.12 

1420 
7* 
830 
7.0* 

0.052J 

0.676 

DEC-SP1-5-3T 
NET 

137120 

5/16/91 
Yes 

0.78 

28 
1*J 
2.8 

0.61 
2.31 

1420 
11* 
790 
7.0* 

0.0710J 

0.373 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
J denotes estimated value. 
B denotes blank contamination. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

DEC-SP1-5-4T 
NET 

141634 

5/23/91 
Yes 

0.87 

2 
16 
42 
2*B 
0.7 

0.75 
2.22 

1400 
8*J 
770 
7.2* 

0.015 

0.496 

DEC-SP1-5-5T 
NET 

141977 

5/30/91 
Yes 

1.2 

26 

0.9 
0.66 
0.71 

1420 
4* 
790 
7.1* 

0.0850 

0.717 

Average 

0.86 

2 
15 
32 
1* 
1.2 

0.58 
1.3 

1400 
6* 
840 
7.1* 

0.054 

0.544 



TABLE 2 

AVERAGE CONCENTRATIONS IN SEEP WATER 
MONTHLY MONITORING PROGRAM 

April Hay 

AVERAGE FLOW RATE (gpm) 0.78 0.86 

WATER QUALITY PARAMETERS (mg/U 
BOO-Five Day 2 2 
COO 14 15 
Chloride 32 32 
Oil and Grease 1* 1* 
Fluoride 1.0 1.2 
Nitrogen, Amnonia 0.34 0.58 
Nitrogen, Nitrate 0.47 1.3 
Nitrogen, Nitrite 
Total Dissolved Solids 1260 1400 
Total Suspended Solids 6* 6* 
Sulfate 760 840 
pH (lab) 7.2* 7.1* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 0.046 0.054 
Copper 
Zinc 0.78 0.544 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected value 
The average value of the duplicate sample results used in overall averaging. 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave. 
Suite 200 
Evanston, IL 60201 

Sample Description: 

05/16/1991 

Sample No.: 132290 

Job No.: 91.0939 

DEC-SP1-5-1T 
CH128770.B0.MS; DuPont 

Date Taken: 
Time Taken: 

05/02/1991 
08:00 

Date Received: 
Time Received: 

05/03/1991 
09:45 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, ICP 
Zinc, ICP 

5. mg/L 
16. mg/L 
29. mg/L 
0.1 mg/L 
0.41 mg/L 
0.16 mg/L 
<0.01 mg/L 
1. mg/L 
7.2 units 
1370. mg/L 
4. mg/L 
1120. mg/L 
0.0450 mg/L 
<0.010 mg/L 
0.452 mg/L 

oyOiA 

Kel^ Jones 
Project Manager 

Page 1 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave. 
Suite 200 
Evanston, IL 60201 

Sample Description: 

05/16/1991 

Sample No.: 132291 

Job No.: 91.0939 

DEC-FRSP1-5-1T 
CH128770.B0.MS; DuPont 

Date Taken: 
Time Taken: 

05/02/1991 
08:00 

Date Received: 
Time Received: 

05/03/1991 
09:45 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
pH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, ICP 
Zinc, ICP 

<1. mg/L 
32. mg/L 
59. mg/L 
1.0 mg/L 
0.45 mg/L 
0.18 mg/L 
<0.01 mg/L 
3. mg/L 
7.2 units 
1380. mg/L 
<1. mg/L 
930. mg/L 
0.0460 mg/L 
<0.010 mg/L 
0.465 mg/L 

o 

Kelly Jones 
Project Manager 

Page 2 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave. 
Suite 200 
Evanston, IL 60201 

Sample Description: 

05/16/1991 

Sample No.: 132292 

Job No.: 91.0939 

DEC-FBSP1-5-1T 
CH128770.B0.MS; DuPont 

Date Taken: 
Time Taken: 

05/02/1991 
08:00 

Date Received: 
Time Received: 

05/03/1991 
09:45 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, TCP 
Zinc, ICP 

1. 
2. 
20. 
<0.1 
0.05 
0.59 
<0.01 
3. 
5.5 
7. 
4. 
<4. 
<0.0050 
<0.010 
0.048 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Kelly^Jones 
Project Manager 

Page 3 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Evanston, IL &001C 

05/23/1991 

Sample No.: 132803 

Job No.: 91.1095 

Sample Description: DEC-SP1-5-2T 
CH28770.B0.MS; DuPont 

Date Taken: 
Time Taken: 

05/09/1991 
16:00 

Date Received: 
Time Received: 

05/10/1991 
10:00 

BOD, Five Day 2. mg/L 

Chloride 38. mg/L 

COD, Total 13. mg/L 

Fluoride 0.9 mg/L 

N-Ammonia 0.47 mg/L 

N-Nitrate 1.12 mg/L 

N-Nitrite <0.01 mg/L 

Oil & Grease 1. mg/L 

PH 7.0 units 

Solids, Total Dissolved 1420. mg/L 

Solids, Total Suspended 7. mg/L 

Sulfate 830. mg/L 

Arsenic, AA 0.052 mg/L 

Copper, AA ^ tOQj. C 
V <0.050 

L k 
mg/L 

Zinc, AA mg/L 

o 

Kelly Jones 
Project Manager 

Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Avenue 
Evanston, IL 60201 

Sample Description; 

Date Taken: 05/16/1991 
Time Taken: 

05/31/1991 

Sample No.: 137120 

Job No.: 91.1220 

DEC-SP1-5-3T; Composite 
CH123770.30.MS; DuPont 

Date Received: 
Time Received: 

05/17/1991 
10:00 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
pH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, AA 
Zinc, AA 

2. 
28. 
<3 . 
2.8 
0.61 
2.31 
<0.01 
1. 
7.0 
1420. 
11. 
790. 
0.0710 
<0.050 
0.373 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

OryOi^ 

Kelly Jones 
Project Manager 

Page 1 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartiett. 1160103 

Tei: (708) 289-3100 
Fax: (708) 289-5445 (3 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Avenue 
Suite 200 
Evanston, XL 60201 

Sample Description: 

06/11/1991 

Sample No.: 141634 

Job No.: 91.1396 

LI.C-SP1-5-4T 
CH128770.B0.3S; DuPont 

Date Taken: 
Time Taken: 

05/23/1991 
08:00 

Date Received: 
Time Received: 

05/24/1991 
09:45 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, AA 
Zinc, AA 

2. mg/L 
42. mg/L 
16. mg/L 
0.7 mg/L 
0.75 mg/L 
2.22 mg/L 
<0.01 mg/L 
2. mg/L 
7.2 units 
1400. mg/L 
8. mg/L 
770. mg/L 
0.015 mg/L 
<0.050 mg/L 
0.496 mg/L 

o 

oyikA 

Kelly JOnes 
Project Manager 

Page 1 
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0 NET 
NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartiett, iL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Mr. Susan Mulholland 
CH2M HILL 
1890 Maple Avenue 
Suite 200 
Evanston, IL 60201 

Sample Description: 

06/11/1991 

Sample No.: 141977 

Job No.: 91.1492 

DEC-SP1-5-5T; Comp 
CH128770.BO.MS; DuPont 

Date Taken: 
Time Taken: 

05/30/1991 
10:00 

Date Received: 
Time Received: 

05/31/1991 
10:00 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
pH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, AA 
Zinc, AA 

3. 
26. 
<3. 
0.9 
0.66 
0.71 
<0.01 
<1. 
7.1 
1420. 
4. 
790. 
0.0850 
<0.050 
0.717 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Kellyyjrones 
Project Manager 
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MEMORANDUM 

TO: Pixie Newman 

FROM: Dan MacGregor/GLO 

DATE: June 12, 1991 

SUBJECT: Data Validation for Seep Samples 
Du Pont East Chicago, Indiana 

PROJECT: CHI28770.B0.MR 

INTRODUCTION 

This memorandum presents the data validation discussion for the inorganic analytical results 
for samples collected on May 2, 9, 16, 23, and 30, 1991, at the Du Pont plant in East Chicago, 
Indiana. Seep sampling was performed in compliance with the U.S. EPA-requested "monthly 
monitoring program." 

Seep samples were analyzed for major ions and selected metals by NET Laboratories in 
Bartlett, I^ois. Sample collection and transport were performed under strict chain-of-custody 
procedures. Requested QA/QC data were limited to holding time data, chain-of-custody 
forms, calibration and procedure blank results, initial calibration verification and standard 
recoveries, continuing calibration recovery results, sample duplicate results, matrix spike and 
matrix spike duplicate results, and laboratory spike results. The QA/QC and sample data 
were reviewed as described below. 

HOLDING TIMES 

Inspection of holding times for the inorganic analyses showed that all holding times, with the 
exception of total suspended solids (TSS) from the May 23 sampling, were met. The TSS 
result from that date was qualified as estimated "J." 

CHAIN OF CUSTODY 

The chain of custody forms were reviewed for accuracy and completeness. All necessary 
information was provided and found to be accurate. All requested analyses were performed, 
and the data packages were complete. 



MEMORANDUM 
Page 2 
June 12, 1991 
CHI28770.B0.MR 

BLANKS 

A field blank was collected and analyzed as part of the May 2nd sampling event. The field 
blank contained low levels of BOD, chloride, COD, ammonia, nitrate, oil and grease, and total 
suspended and dissolved solids. The field blank water was a commercially available brand of 
distilled water. The quality of this water is unknown, thus making it inappropriate to qualify 
any data results based on this information. The field blank results demonstrate that any 
contamination that was occurring was of analytically insignificant proportion. 

The calibration and procedure blank results were inspected for possible contaminants. All but 
two blanks were free of compound concentrations at levels equal to or greater than their 
reporting limits. Oil and grease contamination, at 2 ppm, was found in the May 23 procedure 
blank, and zinc at 0.037 ppm was found in the May 2 procedure blank. The oil and grease 
and zinc results from these dates were qualified as blank contaminated "B." 

INITIAL CALIBRATION VERIFICATION 
STANDARD RECOVERIES 

The initial calibration verification standard recoveries were generally within control limits. The 
fluoride recovery from the May 9 sampling was above control limits, and the arsenic recovery 
from the May 16 sampling was below control limits. The sample results for these parameters 
for these sampling dates were qualified as "J," estimated. 

CONTINUING CALIBRATION RECOVERIES 

Continuing calibration recoveries were within control limits for all compounds except arsenic 
from the May 16 sampling and total COD from the May 2 sampling. Due to the arsenic result 
from this date being previously qualified as estimated, no further qualifying action was 
required for arsenic. The COD results from the May 2 sampling were qualified as estimated 
"J " 

LABORATORY CONTROL SPIKES 

The oil and grease laboratory control spike recoveries were below control limits for the May 2, 
16, and 23, sampling dates. The sample result for oil and grease from the May 23 sampling 
date had been previously qualified as blank contaminated, so this result required no further 

o 

o 

o 
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June 12, 1991 
CHI28770.B0.MR 

qualifying action. The May 2 and 16 results were qualified as estimated "J." All other 
laboratory spike recoveries were within control limits. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE FORTIFICATIONS 

Generally the matrix spike and matrix spike duplicate results were within control limits. Oil 
and grease from the May 16 sampling, arsenic from the May 9 sampling, and zinc from the 
May ,2 sampling were outside control limits. Sample results for oil and grease and arsenic 
from their respective dates were qualified as estimated "J." The May 2 zinc results were 
previously qualified as blank contaminated, so no additional qualifiers for this compound were 
required. 

RESULTS 

During the May 2 sampling event, duplicate composite samples (DEC-SP1-5-1T and 
DEC-FRSP1-5-1T) were t^en. These sample results did not compare well. The duplicate 
sample results varied by as much as a factor of ten. The sample results associated with the 
site are typically very low. At these levels some variance should be expected. To further 
check sample precision, results fi-om this month's sampling events were compared with 
previous seep results. In reviewing these results it was noted that the results from this round 
of sampling fell into the range of previous sample results, so no qualifying action due to poor 
sample precision was taken. 

With the exception of previously noted qualifiers, all results were found to be complete and 
accurate. 

cHiisiyoi^si 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Evanston, IL 60201 

07/09/1991 

Sample No.: 143833 

Job No.: 91.2024 

Sample Description; 

Date Taken: 
Time Taken: 

DEC-SPl-6-3 
CHI28770.B0.MS; DuPont 

06/27/1991 
13 :22 

Date Received: 
Time Received: 

06/28/1991 
10:00 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

pH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Zinc,ICP 

24. 

29. 

1.5 

1.03 

0.08 

<0.01 

7.0 

1260. 

71. 

850. 

0.0650 

0.473 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Kelly Jones 
Project Manager 
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June Monthly Monitoring Report 
for the Groundwater Seep at the 

Du Pont East Chicago Plant 
East Chicago, Indiana 

Prepared by CH2M HILL 
on behalf of 

E.I. Du Pont de Nemours & Company 

July 10, 1991 

CHI12IV0S4.51 



INTRODUCTION 

In response to U.S. EPA's Section 308 Information Request dated February 13, 1991, 

Du Pont is submitting this monthly monitoring report characterizing the quality of the 

groundwater seep referenced in that request at Du Pont's East Chicago Plant. This report 

contains the results of the "monthly monitoring program" for June 1991. 

SAMPLE COLLECTION AND ANALYSIS 

Samples of the groundwater seep were collected on June 6, 13, 20, and 27, 1991. The flow 

rate of the seep averaged 1.25 gallons per minute (gpm) on June 6; 1.15 gpm on June 13; 

0.88 gpm on June 20; and 0.18 gpm on June 27. 

The June "monthly monitoring program" sampling activities consisted of obtaining a grab 

sample of seep water once per week. Seep flow rates were measured and recorded at each 

sampling interval. Sample fractions collected for oil and grease, total suspended solids, and 

pH analyses were not filtered. All other sample fractions were filtered. 

After the samples were collected, filtered, and preserved, as appropriate, the samples were 

shipped via overnight courier to National Environmental Testing, Inc. (NET) analytical 

laboratory in Bartlett, Illinois. The samples collected on June 6 were analyzed for the 

following constituents specified in U.S. EPA's request: BOD-five day, COD, ammonia-N, 

1 



nitrate, nitrite, sulfate, chloride, fluoride, oil and grease, total dissolved solids, total 

suspended solids, arsenic, copper, zinc, and pH. The samples collected later in the month 

were analyzed for all of the constituents listed above, except BOD-five day, oil and grease, 

and copper. Du Pont received verbal approval from U.S. EPA to eliminate these three 

constituents from the monthly monitoring program prior to the collection of the seep sample 

during the second week of June. 

For quality assurance/quality control (QA/QC) purposes, a duplicate sample was collected on 

June 6. 

ANALYTICAL RESULTS AND INTERPRETATION 

Table 1 summarizes the analytical results of the "monthly monitoring program" for the seep 

during the month of June. The analytical results for the duplicate samples collected on June 

6 are shown separated by a slash in the first data column of Table 1. All laboratory data 

sheets for the seep samples collected and analyzed during June for the "monthly monitoring 

program" are provided in Attachment 1. Attachment 2 contains a data validation summary 

of QA/QC information associated with the analysis of the June seep samples. 

Seep constituents remained at relatively consistent levels during June with the following 

exceptions: ammonia-N, nitrate, and total suspended solids. Ammonia-N levels ranged from 

0.46 to 2.56 mg/1; nitrate levels ranged from 0.08 to 3.46 mg/1; and total suspended solids 

o 

d 



levels ranged from 7 to 71 mg/1. 

Average parameter values for the three sets of complete monthly monitoring data (April, 

May, and June) are shown in Table 2. 



TABLE 1 

CONSTITUENTS DETECTED IN SEEP WATER 
JUNE HONTHLY HONITORING PROGRAM 

JUNE 1991 

Sample ID: 
Lab: 
Lab ID: 

Date: 
Filtered (Yes/No): 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
BOO-Five Day 
COO 
Chloride 
Oil and Grease 
Fluoride 
Nitrogen, Amnonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
PH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l> 
Arsenic 
Copper 
Zinc 

DEC-SP1-G-1 
NET 

U2472/ 
U2473 
6/6/91 

Yes 

1.25 

1/ 
/13 
26/26 
1*/1* 

0.8J/0.8J 
0.56/2.56 
1.43J/3.46J 

/ 
1360/1400 
11*/7* 
870/840 

7.0*/7.1* 

0.073/0.071 
/ 

0.981/0.977 

DEC-SP1-6-2T 
NET 

143057 

6/13/91 
Yes 

1.15 

NA 
29 
20 
NA 
0.6 

0.46 
0.94 
0.04 
380 
8* 
490J 
7.0* 

0.0340 
NA 

0.454B 

DEC-SP1-6-3 
NET 

143439 

6/20/91 
Yes 

0.88 

NA 
26 
28 
NA 
1.1 
0.60 
0.31 

1410 
19* 

780J 
6.9* 

0.0990 
NA 

0.634B 

DEC-SP1-6-3 
NET 

143833 

6/27/91 
Yes 

0.18 

NA 
29 
24 
NA 
1.5 
1.03 
0.08 

1260 
71* 
850 

7.0* 

0.0650 
NA 

0.473B 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
NA denotes not analyzed. 
NC denotes not calculated (constituent eliminated from monthly monitoring program). 
J denotes estimated value. 
B denotes blank contamination. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

Average 

0.87 

NC 
23 
25 
NC 
1.0 

0.91 
0.94 
0.01 
1110 
27* 
740 

7.0* 

0.068 
NC 

0.635 



TABLE 2 

AVERAGE CONCENTRATIONS IN SEEP WATER 
MONTHLY MONITORING PROGRAM 

April May June 

AVERAGE FLOW RATE (gpm) 0.78 0.86 0.87 

WATER QUALITY PARAMETERS (mg/l) 
BOO-Five Day 2 2 NC 
COO 14 15 23 
Chloride 32 32 25 
Oil and Grease 1* 1* NC 
Fluoride 1.0 1.2 1.0 
Nitrogen, Annonia 0.34 0.58 0.91 
Nitrogen, Nitrate 0.47 1.3 0.94 
Nitrogen, Nitrite 0.01 
Total Dissolved Solids 1260 1400 1110 
Total Suspended Solids 6* C* 27* 
Sulfate 760 840 740 
pH (lab) 7.2* 7.1* 7.0* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 0.046 0.054 0.068 
Copper NC 
Zinc 0.78 0.544 0.635 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
NC denotes not calculated (constituent eliminated from monthly monitoring program). 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 



Attachment 1 
Laboratoiy Data Sheets 

Monthly Monitoring Program 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT ^ 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave 
Suite 200 
Evanston, IL 60201 

06/25/1991 ^ 

Sample No. '^:2:4-7.2 • 

Job No.; ^1.1642 

\ 

J 

Sample Description: DEC-SPl-G-1 
CH128770.B0.SP; DuPont 

Date Taken: 
Time Taken: 

06/06/1991 
09:00 

Date Received: 
Time Received: 

06/07/1991 
09:30 

BOD, Five Day 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

Oil & Grease 

pH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Copper, ICP 

1. 

26. 

<3. 

0.8 

0.56 

1.43 

<0.01 

1. 

7.0 

1360. 

11. 

870. 

0.073 

050 

KeMy Jones 
Project Manager 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave 
Suite 200 
Evanston, IL 60201 

06/25/1991 

Sample No.: 142472 

Job No.: 91.1642 

sample Description: DEC-SPl-G-1 
CH128770.B0.SP; DuPont 

Date Taken: 
Time Taken: 

06/06/1991 
09:00 

Date Received; 
Time Received: 

06/07/1991 
09:30 

Zinc, ICP 0.981 mg/L 

o 

Kelly \Tones 
Project Manager 

Page 2 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartiett, iL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave 
Suite 200 
Evanston, IL 60201 

06/25/1991 

Sample No.: 142473 

Job No.: 91.1642 

Sample Description: DEC-FRSPl-G-1 
CH128770.B0.SP; DuPont 

Date Taken: 06/06/1991 
Time Taken: 09:00 

Date Received: 06/07/1991 
Time Received: 09:30 

# 

BOD, Five Day <1. mg/L 

Chloride 26. mg/L 

COD, Total 13. mg/L 

Fluoride 0.8 mg/L 

N-Ammonia 2.56 mg/L 

N-Nitrate 3.46 mg/L 

N-Nitrite <0.01 mg/L 

Oil & Grease 1. mg/L 

pH 7.1 units 

Solids, Total Dissolved 1400. mg/L 

Solids, Total Suspended 7. mg/L 

Sulfate 840. mg/L 

Arsenic, AA 0.071 mg/L 

Copper, ICP y ^ <0-050 mg/L 

Ke 
ProTect 

Jones 
Manager 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave 
Suite 200 
Evanston, IL 60201 

06/25/1991 

Sample No.: 142473 

Job No.: 91.1642 

Sample Description: DEC-FRSPl-G-1 
CH128770.B0.SP; DuPont 

Date Taken: 
Time Taken: 

06/06/1991 
09:00 

Date Received: 
Time Received: 

06/07/1991 
09:30 

zinc, ICP 0.977 mg/L 

3 

'<7>tL4 
KeMJLy Jones 
Project Manager 3 
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0 NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartiett, IL 60103 

lei: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave 
Suite 200 
Evanston, IL 60201 

07/01/1991 

Sample No.: 143057 

Job No.: 91.1772 

Sample Description: DEC-SP1-6-2T 
CHI28770.B0.MS DuPont 

Date Taken: 
Time Taken: 

06/13/1991 
12:00 

Date Received: 
Time Received: 

06/14/1991 
10:45 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

PH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Zinc, ICP 

20. 

29. 

0.6 

0.46 

0.94 

0.04 

7.0 

380. 

8. 

490. 

0.0340 

0.454 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

0 
Ke^y Jones 
Project Manager 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave 
Suite 200 
Evanston, IL 60201 

07/03/1991 

Sample No.: 143439 

Job No.: 91.1913 

Sample Description: DEC-SPl-6-3 
CH128770.B0.M3; DuPont 

Date Taken: 
Time Taken: 

06/20/1991 
08:25 

Date Received: 
Time Received: 

06/21/1991 
09:00 

Chloride 28. mg/L 

COD, Total 26. mg/L 

Fluoride 1.1 mg/L 

N-Ammonia 0.60 mg/L 

N-Nitrate 0.31 mg/L 

N-Nitrite <0.01 mg/L 

pH 6.9 units 

Solids, Total Dissolved 1410. mg/L 

Solids, Total Suspended 19. mg/L 

Sulfate 780. mg/L 

Arsenic, AA 0.0990 mg/L 

Zinc, ICP 0.634 mg/L 

(TyiLA 
Kelly J 
Project Manager 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Evanston, IL 60201 

07/09/1991 

Sample No.: 143833 

Job No.: 91.2024 

Sample Description: DEC-SPl-6-3 
CHI28770.B0.MS; DuPont 

Date Taken: 
Time Taken: 

06/27/1991 
13:22 

Date Received: 
Time Received: 

06/28/1991 
10:00 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

PH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Zinc,ICP 

24. 

29. 

1.5 

1.03 

0.08 

<0.01 

7.0 

1260. 

71. 

850. 

0.0650 

0.473 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

'<7>tL4 
Kelly Jones 
Project Manager 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Evanston, IL 60201 

07/09/1991 

Sample No.: 143833 

Job No.: 91.2024 

Sample Description: 

Date Taken: 
Time Taken: 

DEC-SPl-6-3 
CHI28770.B0.MS; DuPont 

06/27/1991 
13:22 

Date Received: 
Time Received: 

06/28/1991 
10:00 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

PH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Zinc,ICP 

24. 

29. 

1.5 

1.03 

0.08 

<0.01 

7.0 

1260. 

71. 

850. 

0.0650 

0.473 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

o 

Kelly Jones 
Project Manager 
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Attachment 2 
Data Validation Summary 

Monthly Monitoring Program 



MEMORANDUM ^ CfQ^HILL 

TO: Pixie Newman/CHI 
Susan Mulholland/CHI 

FROM: Dan MacGregor/GLO 

DATE: July 8, 1991 

SUBJECT: Data Validation for Seep Samples 
Du Pont East Chicago, Indiana 

PROJECT: CHI28770.B0.MR 

INTRODUCTION 

This memorandum presents the data validation discussion for the inorganic analytical results 
for samples collected on June 6, 13, 20, and 27, 1991, at the Du Pont plant in East Chicago, 
Indiana. Seep sampling was performed in compliance with the U.S. EPA-requested 
"monthly monitoring program." 

Seep samples were analyzed for major ions and selected metals by NET Laboratories in 
Bartlett, Illinois. Sample collection and transport were performed under strict chain-of-
custody procedures. Requested QA/QC data were limited to holding time data, chain-of-
custody forms, calibration and procedure blank results, initial calibration verification and 
standard recoveries, continuing calibration recovery results, sample duplicate results, matrix 
spike and matrix spike duplicate results, and laboratory spike results. The QA/QC and 
sample data were reviewed as described below. 

HOLDING TIMES 

Inspection of holding times for the inorganic analyses showed that all holding times were 
met. 

CHAIN OF CUSTODY 

The chain of custody forms were reviewed for accuracy and completeness. All necessary 
information was provided and found to be accurate. All requested analyses were performed, 
and the data packages were complete. 



BLANKS ^ 

The calibration and procedure blank results were inspected for possible contaminants. Zinc 
was found in the June 13, 20, and 27 procedure blanks. Zinc results from these dates were 
qualified as blank contaminated "B." All other blanks were free of compound 
concentrations at levels equal to or greater than their reporting limits. 

INITIAL CALIBRATION VERIFICATION 
STANDARD RECOVERIES 

The initial calibration verification standard recoveries were generally within control limits. 
Fluoride and nitrate recoveries from the June 6 sampling were above control limits, as was 
the zinc standard recovery from tli,; June 13 sampling. The June 6 fluoride and nitrate 
sample results were qualified as "J," estimated. Due to the zinc result from the June 13 
sampling date being previously qualified as blank contaminated, no further qualifying action 
was taken. 

CONTINUING CALIBRATION RECOVERIES 

Continuing calibration recoveries were found to be within control limits for all compounds. 

LABORATORY CONTROL SPIKES 

All laboratory spike recoveries were within control limits. No qualifying action was required. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE FORTIFICATIONS 

Generally the matrix spike and matrix spike duplicate results were within control limits. 
Nitrite from the June 6 sampling, and sulfate from the June 13 and 20 samplings were found 
to have high relative percent differences. The June 6 sampling contained no nitrite so no 
qualifying action for this compound was required. The sulfate results for the two above 
mentioned dates were qualified as estimated "J." 

RESULTS 

Duplicate samples (DEC-SPl-G-1 and DEC-FRSPl-G-1) were taken during the June 6th 
sampling event, these sample results compared well. The results from this round of 
sampling were compared, and found to be consistent, with data from previous sample events. 

With the exception of previously noted qualifiers, all results were found to be complete and 
accurate. a 
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INTRODUCTION 

In response to U.S. EPA's Section 308 Information Request dated February 13, 1991 and 

U.S. EPA's amended Information Request dated June 27, 1991, Du Pont is submitting this 

monthly monitoring report characterizing the quality of the groundwater seep (Groundwater 

Seep 1) referenced in the original request and the other two groundwater seeps (Groundwater 

Seeps 2 and 3) referenced in the amended request at Du Pont's East Chicago Plant. This 

report contains the results of the "monthly monitoring program" for July 1991. 

SAMPLE COLLECTION AND ANALYSIS 

The July "monthly monitoring program" sampling activities consisted of monitoring 

groundwater seep conditions and obtaining a grab sample from each seep, if possible, once 

per week. Monitoring was performed on July 2, 11, 18, and 25, 1991. Seep flow rates 

were measured and recorded during each sampling event (Table 1). Samples were collected 

from Groundwater Seep 1 on July 2, 11, 18, and 25. Samples from Groundwater Seeps 2 

and 3 were not collected because the seeps were either dry or submerged* at the time. 

Sample fractions collected for total suspended solids and pH analyses were not filtered. All 

other sample fractions were filtered. 

•Note: 
When a groundwater seep becomes submerged beneath the surface of a water body, it (by 
definition) is no longer a seep and technically is no different than the rest of the groundwater 
discharge to that surface water body. There is no simple way to measure and distinguish this 
discharge from the rest of the groundwater discharge to the Grand Calumet River. 

1 



After the samples were collected, filtered, and preserved, as appropriate, the samples were 

shipped via overnight courier to National Environmental Testing, Inc. (NET) analytical 

laboratory in Bartlett, Illinois. The samples collected from Groundwater Seep 1 were 

analyzed for the following constituents; COD, ammonia-N, nitrate, nitrite, sulfate, chloride, 

fluoride, total dissolved solids, total suspended solids, arsenic, zinc, and pH. The samples 

collected from Groundwater Seeps 2 and 3 were to be analyzed for all of the constituents 

listed above, plus BOD-five day, oil and grease, and copper, as originally requested. In the 

amended request, BOD-five day, oil and grease, and copper were dropped from the 

Groundwater Seep 1 monitoring. 

For quality assurance/quality control (QA/QC) purposes, a duplicate sample was collected 

from Groundwater Seep 1 on July 2. 

ANALYTICAL RESULTS AND INTERPRETATION 

Table 2 summarizes the analytical results of the "monthly monitoring program" for the 

month of July. The analytical results for the duplicate samples collected on July 2 are shown 

separated by a slash in the first data column of Table 2. All laboratory data sheets for 

samples collected and analyzed during July for the "monthly monitoring program" are 

provided in Attachment 1. Attachment 2 contains a data validation summary of QA/QC 

information associated with the analysis of the July seep samples. 

o 

o 

o 



Groundwater Seep 1 constituents remained at relatively consistent levels during July with the 

following exceptions: COD and total suspended solids. COD levels ranged from less than 3 

to 39 mg/1 and total suspended solids levels ranged from 23 to 236 mg/1. 

Comparing the July data to that collected in preceding months, several observations were 

made. The average COD level for July was consistent with the range of COD level averages 

during April, May, and June (Table 3). The July average for total suspended solids was 

higher than the averages for the preceding months. Arsenic levels appear to be higher in 

July than in the preceding months. 



TABLE 1 

GROUNDWATER SEEP FLOW RATES (GPH) 

Date 

Groundwater 

Seep 1 

Groundwater 

Seep 2 

Groundwater 

Seep 3 

July 2 

July 11 

July 18 

July 25 

0.93 

0.72 

0.A8 

0.35 

NP** 

NP* 

NP* 

NP* 

NP** 

NP** 

NP** 

NP** 

Notes: 

NP* denotes not present. No flow. Groundwater seep location dry. 

NP** denotes not present. Groundwater seep location subtnerged below river surface. 

When a groundwater seep becomes submerged beneath the surface of a water body, it 

(by definition) is no longer a seep and technically is no different than the rest of 

the groundwater discharge to that surface water body. There is no simple way to 

measure and distinguish this discharge from the rest of the groundwater discharge to 

the Grand Calumet River. 



0 TABLE 2 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 1 
JULY MONTHLY MONITORING PROGRAM 

JULY 1991 

Sample ID: 
Lab: 
Lab ID: 

Date: 
Filtered (Yes/No): 

DEC-SP1-7-1 
NET 

144148/ 
144149 
7/2/91 

Yes 

0.93 

DEC-SP1-7-2 
NET 

144650 

7/11/91 
Yes 

0.72 

29/29 
28/24 
1.3/1.0 

0.768/0.778 
0.28/0.13 

/ 
1310/1220 
23*/38* 
800/800 
6.8V6.8* 

0.1800/0.1690 
1.038/0.932 

39 
20 

0.8J 

** 
** 
1320 
135* 
900 
7.0* 

0.1320 
0.553 

DEC-SP1-7-3 
NET 

145143 

7/18/91 
Yes 

0.48 

7 
26 

0.9J 
0.588 
0.53 

1550 
236*J 
800 
7.0* 

0.104 
0.2608 

DEC-SP1-7-4 
NET 

145559 

7/25/91 
Yes 

0.35 AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
COO 
Chloride 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Zinc 

Notes: 
* Sample fraction not filtered. 
**Saraple anal)rzed, in error, for Nitrate + Nitrite (0.11 mg/l) instead of Nitrate and Nitrite. 
No value denotes not detected. 
NA denotes not analyzed. 
J denotes estimated value. 
8 denotes blank contamination. 
UJ denotes not detected and possibly biased low. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

28 
1.5J 
0.75 
0.32 

1240 
178* 
810 
7.0* 

UJ 
0.5138 

Average 

0.62 

19 
25 
1.1 

0.53 
0.35 

1340 
145* 
830 
7.0* 

0.103 
0.578 



TABLE 3 

AVERAGE CONCENTRATIONS 
GROUNDWATER SEEP 1 

MONTHLY MONITORING PROGRAM 

April May June July 

AVERAGE FLOW RATE (gpm) 0.78 0.86 0.87 0.62 

WATER QUALITY PARAMETERS (mg/l) 
COO U 15 23 19 
Chloride 32 32 25 25 
Fluoride 1.0 1.2 1.0 1.1 
Nitrogen, Ammonia 0.34 0.58 0.91 0.53 
Nitrogen, Nitrate 0.47 1.3 0.94 0.35 
Nitrogen, Nitrite 0.01 
Total Dissolved Solids 1260 1400 1110 1340 
Total Suspended Solids 6* 6* 27* 145* 
Sulfate 760 840 740 830 
pH (lab) 7.2* 7.1* 7.0* 7.0* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 0.046 0.054 0.068 0.103 
Zinc 0.78 0.544 0.635 0.578 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 
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Laboratory Data Sheets 

Monthly Monitoring Program 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave. 
Suite 200 
Evanston, IL 60201 

07/22/1991 

Sample No.: 144148 

Job No.: 91.2119 

Sample Description: DEC-SPl-7-1 
CH128770.B0.MS; DuPont 

Date Taken: 
Time Taken: 

07/02/1991 
08:08 

Date Received: 
Time Received: 

07/03/1991 
09:45 

Chloride 28. mg/L 

COD, Total 29. mg/L 

Fluoride 1.3 mg/L 

N-Ammonia 0.76 mg/L 

N-Nitrate 0.28 mg/L 

N-Nitrite <0.01 mg/L 

pH 6.8 units 

Solids, Total Dissolved 1310. mg/L 

Solids, Total Suspended 23. mg/L 

Sulfate 800. mg/L 

Arsenic, AA 0.1800 mg/L 

Zinc, ICP 1.038 mg/L 

0 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. tL 60t03 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

o 
ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave. 
Suite 200 
Evanston, IL 60201 

07/22/1991 

Sample No.: 144149 

Job No.: 91.2119 

Sample Description: DEC-FRSPl-7-1 
CH128770.B0.MS; DuPont 

Date Taken: 
Time Taken: 

07/02/1991 
08:08 

Date Received: 
Time Received: 

07/03/1991 
09:45 

Chloride 24. mg/L 

COD, Total 29. mg/L 

Fluoride 1.0 mg/L 

N-TUnmonia 0.77 mg/L 

N-Nitrate 0.13 mg/L 

N-Nitrite <0.01 mg/L 

PH 6.8 units 

Solids, Total Dissolved 1220. mg/L 

Solids, Total Suspended 38. mg/L 

Sulfate 800. mg/L 

Arsenic, AA 0.1690 mg/L 

Zinc, ICP 0.932 mg/L 

3 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Sue Mulholland 
CH2M HILL 
1890 Maple Avenue 
Suite 200 
Evanston, IL 60201 

07/25/1991 

Sample No.: 144650 

Job No.: 91.2279 

Sample Description: DEC-SPl-7-2 
CHI28770.B0.MS;Dupont-East 

Date Taken: 
Time Taken: 

07/11/1991 
12:28 

Date Received: 
Time Received: 

07/12/1991 
10:00 

Chloride 20. mg/L 

COD, Total 39. mg/L 

Fluoride 0.8 mg/L 

N-Ammonia <0.01 mg/L 

Nitrate + Nitrite 0.11 mg/L 

PH 7.0 units 

Solids, Total Dissolved 1320. mg/L 

Solids, Total Suspended 135. mg/L 

Sulfate 900. mg/L 

Arsenic, AA 0.1320 mg/L 

Zinc, ICP 0.553 mg/L 

Project vManager 

Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Oivlslon 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 <» 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Avenue 
Suite 200 
Evanston, IL 60201 

08/07/1991 

Sample No.: 145143 

Job No.: 91.2424 

Sample Description: DEC-SPl-7-3 
CHI 28770.BO.MS; DuPont 

Date Taken: 
Time Taken: 

07/18/1991 
12 : 02 

Date Received; 
Time Received: 

07/19/1991 
09:00 

Chloride 26. mg/L 

COD, Total 7. mg/L 

Fluoride 0.9 mg/L 

N-Ammonia 0.58 mg/L 

N-Nitrate 0.53 mg/L 

N-Nitrite <0.01 mg/L 

pH 7.0 units 

Solids, Total Dissolved 1550. mg/L 

Solids, Total Suspended 236. mg/L 

Sulfate 800. mg/L 

Arsenic, AA 0. 104 mg/L 

Zinc, ICP 0.260 mg/L 

Kelly Jones 
Project Manager 

Page 1 
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NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Avenue 
Suite 200 
Evanston, IL 60201 

Sample Description: 

08/09/1991 

Sample No.: 145559 

Job No.: 91.2565 

Date Taken: 
Time Taken: 

DEC-SPl-7-4 
CHT2.R77C .BO.MS; DuPont 

07/25/1991 
09:30 

Date Received: 
Time Received: 

07/26/1991 
10: 30 

Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Zinc, ICP 

28. 
<3 . 
1.0 
0.75 
0.32 
<0.01 
7.0 
1240. 
178. 
810. 
<0.005 
0. 513 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

,,7 

-7 

Kelly Jones 
Project Manager 

Page 1 
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MEMORANDUM Cf^HILL 

TO; Pixie Newman/CHI 
Susan Mulholland/CHI 

FROM: Dan MacGregor/GLO 

DATE: August 26, 1991 

SUBJECT: Data Validation for Groundwater Seep Samples 
Du Pont East Chicago, Indiana 

PROJECT: CHI28770.B0.MR 

INTRODUCTION 

This memorandum presents the data validation discussion for the inorganic analytical 
results for groundwater seep samples collected on July 2, 11, 18, and 25, 1991, at the 
Du Pont Plant in East Chicago, Indiana. Sampling was performed in compliance with 
the U.S. EPA-requested "monthly monitoring program." 

Samples were analyzed for major ions and selected metals by NET Laboratories in 
Barlett, Illinois. Sample collection and transport were performed under strict chain-
of-custody procedures. Requested QA/QC data were limited to holding time data, 
chain-of-custody forms, calibration and procedure blank results, initial calibration 
verification and standard recoveries, continuing calibration recovery results, sample 
duplicate results, matrix spike and matrix spike duplicate results, and laboratory spike 
results. The QA/QC and sample data were reviewed as described below. 

HOLDING TIMES 

Inspection of holding times for the inorganic analyses showed that all holding times 
were met. 

CHAIN OF CUSTODY 

The chain of custody forms were reviewed for accuracy and completeness. All 
necessary information was provided and found to be accurate. /dl requested analyses 
were performed, and the data packages were complete. 



MEMORANDUM 
Page 2 
August 26, 1991 
CHI28770.B0.MR 

BLANKS 

The calibration and procedure blank results were inspected for possible contaminants. 
Zinc was found in the July 18 and 25 procedure blanks. Zinc results from these dates 
were qualified as possibly blank contaminated "B." Ammonia was found in the July 2, 
11, and 18 procedure blanks. Ammonia results from the July 2 and 18 sampling dates 
were qualified as possibly blank contaminated. No ammonia was detected in the 
July 11 seep sample, thus no qualifying action was required with this sample. Any 
other compounds that may have been present were at concentrations equal to or less 
than their reporting limits. 

INITIAL CALIBRATION VERIFICATION 
STANDARD RECOVERIES 

The initial calibration verification standard recoveries were all within control limits. 
Initial calibration results for total suspended solids (TSS) were not provided for the 
July 11 sample results. No qualifying action was taken. 

CONTINUING CALIBRATION RECOVERIES 

Continuing calibration recoveries were found to be within control limits for all 
compounds, except fluoride. Fluoride results from the July 11, 18 and 25 samplings 
dates were outside control limits. The fluoride results from these dates were qualified 
as estimated "J." 

LABORATORY CONTROL SPIKES 

All laboratory spike recoveries were within control limits. No qualifying action was 
required. 

o 

o 



MEMORANDUM 
Page 3 
August 26, 1991 
CHI28770.B0.MR 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE FORTIFICATIONS 

Generally the matrix spike and matrix spike duplicate results were within control 
limits. The relative percent difference (RPD) for fluoride and TSS were outside 
control limits for the July 18 sampling date, and the zinc and arsenic recoveries from 
the July 25 sampling date were below control limits. Due to the zinc and fluoride 
results for these dates being previously qualified no further qualifying action was 
tdken. Arsenic was not detected in the July 25 sampling and as a result the less than 
value was qualified as not detected and possibly biased low "UJ." The TSS result 
from the July 18 sampling was qualified as estimated "J." 

RESULTS 

Duplicate samples (DEC-SPl-7-1 and DEC-FRSP1-7-1) were collected during the 
July 2 sampling event. These sample results compared well. The results from July's 
sampling were compared, and found to be generally consistent, with data from 
previous sampling events. One exception is the arsenic results from the July 2 and 11 
sampling events. Arsenic has been routinely found in Seep 1 samples, but the values 
associated with these sampling dates are two to three times the average of the 
previously analyzed samples. After reviewing the data and discussions with NET 
laboratory personnel, the values appear to be valid. 

The lab performance for this month of sampling was poor, 30% of all results from the 
July 18 and 25 sampling dates required qualification. 

With the exception of previously noted qualifiers, all results were found to be 
complete and accurate. 

CHI120/044.51 
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Introduction 

In response to U.S. EPA's Section 308 Information Request dated February 13, 1991, and 

U.S. EPA's amended Information Request dated June 27, 1991, Du Pont is submitting this 

monthly monitoring report characterizing the quality of the groundwater seep referenced in 

the original request (Groundwater Seep 1) and two other groundwater seeps referenced in the 

amended request (Groundwater Seeps 2 and 3) at Du Pont's East Chicago Plant. This report 

contains the results of the "monthly monitoring program" for August 1991. 

Sample Collection and Analysis 

The August "monthly monitoring program" sampling activities consisted of monitoring 

groundwater seep conditions and obtaining a grab sample from each seep, if possible, once 

per week. Monitoring was performed on August 1, 8, 15, 22, and 29, 1991. Seep flow 

rates were measured and recorded during each sampling event (Table 1). Samples were 

collected from Groundwater Seep 1 on August 1, 15, 22, and 29. Samples from 

Groundwater Seep 2 were not collected because the seep was not present (it was either dry or 

submerged*) at monitoring times. Samples from Groundwater Seep 3 were collected on 

*Note: 
When a groundwater seep becomes submerged beneath the surface of a water body, it (by 
definition) is no longer a seep and technically is no different than the rest of the groundwater 
discharge to that surface water body. There is no simple way to measure and distinguish this 
discharge from the rest of the groundwater discharge to the Grand Calumet River. 

1 



August 1, 15, and 29. Groundwater Seep 3 was not present on August 22. On August 8, all 

three groundwater seeps were submerged beneath the Grand Calumet River surface. 

Sample fractions collected for oil and grease, total suspended solids, and pH analyses were 

not filtered. All other sample fractions were filtered. 

After the samples were collected, filtered, and preserved, as appropriate, the samples were 

shipped via overnight courier to National Environmental Testing, Inc. (NET) analytical 

laboratory in Bartlett, Illinois. The samples collected from Groundwater Seep 1 were 

analyzed for the following constituents: chemical oxygen demand (COD), ammonia-N, 

nitrate, nitrite, sulfate, chloride, fluoride, total dissolved solids, total suspended solids, 

arsenic, zinc, and pH. The samples collected from Groundwater Seep 3 were analyzed for 

all of the constituents listed above, plus biological oxygen demand (BOD-five day), oil and 

grease, and copper, as originally requested. In the amended request, BOD-five day, oil and 

grease, and copper were dropped from the Groundwater Seep 1 monitoring requirements. 

For quality assurance/quality control (QA/QC) purposes, a field blank and duplicate samples 

from Groundwater Seep 1 were collected on August 1. 

o 

o 

Q 



Analytical Results and Interpretation 

Tables 2 (Groundwater Seep 1) and 3 (Groundwater Seep 3) summarize the analytical results 

of the "monthly monitoring program" for the month of August. The analytical results for the 

duplicate samples collected on August 1 are shown separated by a slash in the first data 

column of Table 2. All laboratory data sheets for samples collected and analyzed during 

August for the "monthly monitoring program" are provided in Attachment 1. Attachment 2 

contains a data validation summary of QA/QC information associated with the analysis of the 

August groundwater seep samples. 

Except for COD, Groundwater Seep 1 constituents remained at relatively consistent levels 

during August. COD levels ranged from less than 3 to 46 mg/1. Groundwater Seep 3 

constituent levels were relatively consistent for at least two of the three August Groundwater 

Seep 3 data sets. Generalizations regarding trends in water quality can be formulated when 

more data are available for this groundwater seep. 

Comparing the August Groundwater Seep 1 data to that collected in preceding months for 

Groundwater Seep 1, several observations were made. The average COD level for August 

was consistent with the range of COD level averages during April, May, June, and July 

(Table 4). Nitrate, arsenic, and zinc levels appear to be lower in August than in the 

preceding months. 



TABLE 1 

GROUNDWATER SEEP FLOW RATES (GPH) 

AUGUST MONTHLY MONITORING PROGRAM 

AUGUST 1991 

Date 

Groundwater 

Seep 1 

Groundwater 

Seep 2 

Groundwater 

Seep 3 

August 1 

August 8 

August 15 

August 22 

August 29 

0.28 

NP" 

0.37 

0.38 

0.36 

NP* 

NP** 

NP* 

NP* 

NP* 

0.10 

NP** 

0.61 

NP** 

0.47 

Notes: 

NP* denotes not present. No flow. Groundwater seep location dry. 

NP** denotes not present. Groundwater seep location submerged below river surface. 

When a groundwater seep becomes submerged beneath the surface of a water body, it 

(by definition) is no longer a seep and technically is no different than the rest of 

the groundwater discharge to that surface water body. There is no simple way to 

measure and distinguish this discharge from the rest of the groundwater discharge to 

the Grand Calumet River. 



TABLE 2 
o 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 1 
AUGUST MONTHLY MONITORING PROGRAM 

AUGUST 1991 

Satnple ID: 
Lab: 
Lab ID: 

Date: 
Filtered (Yes/No): 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
CCD 
Chloride 
Fluoride 
Nitrogen, Anmonia 
Ni.rogen, Nitrate 
Nitrogen, Nitrite 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Zinc 

DEC-SP1-8-1 
NET 

U6136/ 
H6137 
8/1/91 

Yes 

0.28 

33/16 
26/28 

0.9J/0.9J 
0.67/0.86 

0.10B/0.08B 
/ 

1310/1370 
27*/18* 
800/900 

6.8V6.8* 

0.022/0.022 
0.551/0.606 

DEC-SP1-8-3 
NET 

146983 

8/15/91 
Yes 

0.37 

46J 
10B 

0.8J 
0.41 
0.07B 

1490 
13* 
900 
7.1* 

0.0240 
0.225 

0EC-SP1-8-4 
NET 

147511 

8/22/91 
Yes 

0.38 

26 
1.1 

0.51 
0.07B 
0.6 
1420 
62* 
800 
7.0* 

0.359 

Notes: 
* Sainple fraction not filtered. 
No value denotes not detected. 
J denotes estimated value. 
B denotes blank contamination. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the (k^ilicate sample results used in overall averaging. 

DEC-SP1-8-5 
NET 

147899 

8/29/91 
Yes 

0.36 

13 
30 
0.6J 
0.43 
0.09B 

1360 
13* 
800 
7.0* 

0.349 

Average 

0.35 

21 
23 
0.9 

0.53 
0.08 
0.15 
1400 
28* 
840 
7.0* 

0.017 
0.378 

3 
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TABLE 3 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 3 
AUGUST MONTHLY MONITORING PROGRAM 

AUGUST 1991 

Sanple ID: 
Lab: 
Lab ID: 
Date: 
Filtered (Yes/No): 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
BOD-Five Day 
COO 
Chloride 
Fluoride 
Nitrogen, Anmonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
OiI and Grease 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 

DEC-SP3-8-1 
NET 

U6139 
8/1/91 

Yes 

0.10 

3 
10 
24 

1.9J 
2.7 

0.72B 

2930 
63* 
2100 
6.1* 

0.124 
2.974 

DEC-SP3-8-3 
NET 

146985 
8/15/91 

Yes 

0.61 

4 
20J 
26B 
1.0J 
4.0 
0.31B 

2* 
3530 
69* 
2600 
6.1* 

0.0100 

35.8 

DEC-SP3-8-5 
NET 

147900 
8/29/91 

Yes 

0.47 

6 
13 
34 

0.6J 
3.61 
0.26B 

2880 
429* 
900 
6.2* 

0.037 
27.1 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
J denotes estimated value. 
B denotes blank contamination. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

Average 

0.39 

4 
14 
28 
1.2 
3.4 

0.43 

1* 
3110 
190* 
1900 
6.1* 

0.005 
0.055 
22.0 



TABLE 4 

AVERAGE CONCENTRATIONS IN GROUNDWATER SEEP 1 
MONTHLY MONITORING PROGRAM 

1991 

o 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
COO 
Chloride 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Zinc 

April 

0.78 

14 
32 
1.0 
0.34 
0.47 

1260 
6* 
760 
7.2* 

0.046 
0.78 

May 

0.86 

15 
32 
1.2 

0.58 
1.3 

1400 
6* 
840 
7.1* 

0.054 
0.544 

June 

0.87 

23 
25 
1.0 

0.91 
0.94 
0.01 
1110 
27* 
740 

7.0* 

0.068 
0.635 

July 

0.62 

19 
25 
1.1 

0.53 
0.35 

1340 
145* 
830 
7.0* 

0.103 
0.578 

August 

0.35 

21 
23 
0.9 

0.53 
0.08 
0.15 
1400 
28* 
840 

7.0* 

0.017 
0.378 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

o 

o 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave 
Suite 200 
Evanston, IL 60201 

Sample Description: 

08/20/1991 

Sample No.: 146136 

Job No.: 91.2711 

DEC-SPl-8-1 
CH128770.B0.MS; DuPont 

Date Taken: 08/01/1991 
Time Taken: 08:46 
lEPA Cert. No. 100221 

Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Zinc, ICP 

Date 
Time 

Received: 
Received: 

08/02/1991 
10: 30 

WDNR Cert. No. 999447130 

26. mg/L 
33 . mg/L 
0.9 mg/L 
0. 67 mg/L 
0.10 mg/L 
<0.01 mg/L 
6.8 units 
1310. mg/L 
27. mg/L 
800. mg/L 
0. 022 mg/L 
0. 551 mg/L 

Neal E. Cleghorn 
Project Manager 

Page 1 



NET NATIONAL 
ENVIRONMENTAL 

U TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave 
Suite 200 
Evanston, IL 60201 

Sample Description: 

08/20/1991 

Sample No.: 146137 

Job No.: 91.2711 

DEC-^RSPl-8-1 
CH128770.B0.MS; DuPont 

Date Taken: 08/01/1991 
Time Taken: 08:46 
lEPA Cert. No. 100221 

Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Zinc, ICP 

Date Received: 
Time Received: 
WDNR Cert. No. 

28. 
16. 
0.9 
0.86 
0.08 
<0. 01 
6.8 
1370. 
18. 
900. 
0.022 
0. 606 

08/02/1991 
10: 30 

999447130 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

o 

Neal E. Cleghorn 
Project Manager a 

Page 2 



0 NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Evanston, IL 60201 

09/05/1991 

Sample No.: 146983 

Job No.: 91.2953 

Sample Description: DEC-SPl-8-3 
CHl28 / 7 0.b0.MS; DuPont 

Date Taken: 08/15/1991 
Time Taken: 13:14 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

08/16/1991 
10: 00 
999447130 

Chloride 10. mg/L 

COD, Total 46. mg/L 

Fluoride 0.8 mg/L 

N-Ammonia 0.41 mg/L 

N-Nitrate 0.07 mg/L 

N-Nitrite <0.01 mg/L 

PH 7.1 units 

Solids, Total Dissolved 1490. mg/L 

Solids, Total Suspended 13. mg/L 

Sulfate 900. mg/L 

Arsenic, AA 0.0240 mg/L 

Zinc, ICP 0.225 mg/L 

K^]il^ Jones 
Project Manager 

Page 1 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax; (708) 289-5445 

o 
ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Avenue 
Suite 200 
Evanston, IL 60201 

09/09/1991 

Sample No.: 147511 

Job No.: 91.3099 

Sample Description: DEC-SPl-B-4 
CHI28770.B0.MS; DuPont 

Date Taken: 08/22/1991 
Time Taken: 11:30 
lEPA Cert. No.: 100221 

Date Received; 
Time Received; 
WDNR Cert. No. 

08/23/1991 
10:00 
999447130 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

pH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Zinc, AA 

26. 

<3 . 

1.1 

0.51 

0.07 

0.6 

7.0 

1420. 

62. 

800. 

<0.005 

0.359 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

3 

Kelly Jones 
Project Manager a 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201-3137 

09/09/1991 

Sample No.: 147899 

Job No.: 91.3229 

Sample Description: Seep l;DEC-SPI-8-5 
DuPont East Chicago Seep 1 

Date Taken: 08/29/1991 
Time Taken: 08:15 
lEPA Cert. No. 100221 

Chloride 30. 
COD, Total 13 . 
Fluoride 0.6 
N-Ammonia 0.43 
N-Nitrate 0. 09 
N-Nitrite <0.01 
PH 7.0 
Solids, Total Dissolved 1360. 
Solids, Total Suspended 13. 
Sulfate 800. 
Arsenic, AA <0.04 
Zinc, ICP 0.349 

Date Received: 
Time Received: 
WDNR Cert. No. 

08/30/1991 
10: 00 

999447130 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

KeKL^ Jones 
Project Manager 

Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 

U TESTING. INC. 

NET Midwest, Inc. 
Bartlett Division 
650 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

9 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave 
Suite 200 
Evanston, IL 60201 

Sample Description: 

08/20/1991 

Sample No.: 146139 

Job No.: 91.2712 

DEC-SP3-8-1 
CH128770.B0.3S; DuPont 

Date Taken: 03/01/1991 
Time Taken: 10:24 
lEPA Cert. No. 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

03/02/1991 
10: 30 

999447130 

BOD, Five Day 3. mg/L 
Chloride 24 . mg/L 
COD, Total 10. mg/L 
Fluoride 1.9 mg/L 
N-Ammonia 2 . 7 mg/L 
N-Nitrate 0.72 mg/L 
N-Nitrite <0. 01 mg/L 
Oil & Grease <1. mg/L 
PH 6.1 units 
Solids, Total Dissolved 2930. mg/L 
Solids, Total Suspended 63 . mg/L 
Sulfate 2100. mg/L 
Arsenic, AA <0.005 mg/L 
Copper, ICP 0.124 mg/L 
Zinc, ICP 2.974 mg/L 

Neal E. Cleghorn 
Project Manager o 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Evanston, IL 60201 

09/04/1991 

Sample No.: 146985 

Job No.: 91.2954 

Sample Description: DEC-SP3-8-3 
CHI28770.B0.3R 

Date Taken: 08/15/1991 
Time Taken: 15:25 
lEPA Cert. No.: 100221 

Date Received: 08/16/1991 
Time Received: 10:00 
WDNR Cert. No.: 999447130 

BOD, Five Day 4 . mg/L 

Chloride 26. mg/L 

COD, Total 20. mg/L 

Fluoride 1.0 mg/L 

N-Ammonia 4.0 mg/L 

N-Nitrate 0.31 mg/L 

N-Nitrite <0.01 mg/L 

Oil Sc Grease 2. mg/L 

pH 6.1 units 

Solids, Total Dissolved 3530. mg/L 

Solids, Total Suspended 69. mg/L 

Sulfate 2600. mg/L 

Arsenic, AA 0. 0100 mg/L 

Copper, ICP y ^ <0.010 mg/L 

elly Jones 
Project Manager 

Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 

U TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Evanston, IL 60201 

09/04/1991 

Sample No.: 146985 

Job No.: 91.2954 

Sample Description: DEC-SP3-8-3 
CHI28770.B0.3R 

Date Taken: 08/15/1991 
Time Taken: 15:25 
lEPA Cert. No.: 100221 

Date Received: 08/16/1991 
Time Received: 10:00 
WDNR Cert. No.: 999447130 

Zinc, ICP 35.8 mg/L 

O-ytlA 
Kel^ Jones 
Project Manager 

Page 2 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Evanston, IL 60201 

Sample Description: 

09/09/1991 

Sample No.: 147900 

Job No.: 91.3230 

Seep 3; DEC-SP3-8-5 
DuPont East Chicago Seep 1 

Date Taken: 08/29/1991 
Time Taken: 09:16 
lEPA Cert. No. 100221 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, ICP 
Zinc, ICP 

6. 
34 . 
13 . 
0.6 
3 . 61 
0.26 
<0.01 
<1. 
6.2 
2880. 
429. 
900. 
<0.004 
0.037 
27.1 

Date Received: 
Time Received: 
WDNR Cert. No. 

08/30/1991 
10:00 

999447130 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

oyQiA 

K^ly Jones 
Project Manager 

Page 1 



Attachment 2 
Data Validation Summan' 

Monthly Monitoring Program 



MEMORANDUM C^^MHILL 

TO: Pixie Newman/CHI 
Susan Mulholland/CHI 

FROM: Dan MacGregor/GLO 

DATE: September 16, 1991 

SUBJECT: Data Validation for Groundwater Seep Samples 
Du Pont East Chicago, Indiana 

PROJECT: CHI28770.B0.MR 

Introduction 

This memorandum presents the data validation discussion for the inorganic analytical 
results for groundwater seep samples collected on August 1, 15, 22, and 29, 1991, at 
the Du Pont Plant in East Chicago, Indiana. Sampling was performed in compliance 
with the U.S. EPA-requested "monthly monitoring program." 

Samples were analyzed for major ions and selected metals by NET Laboratories in 
Bartlett, Illinois. Sample collection and transport were performed under strict 
chain-of-custody procedures. Requested QA/QC data included holding time data, 
chain-of-custody forms, calibration and method blank results, initial calibration 
verification and standard recoveries, continuing calibration recovery results, sample 
duplicate results, matrix spike and matrix spike duplicate results, and laboratory spike 
results. The QA/QC and sample data were reviewed as described below. 

Holding Times 

Inspection of holding times showed that the holding time requirements as specified by 
the EPA Methods for Chemical Analysis of Water and Wastes were met. 

Chain of Custody 

The chain-of-custody forms were reviewed for accuracy and completeness. All 
necessary information was provided and found to be accurate. All requested analyses 
were performed, and the data packages were complete. 

Blanks 

The field blank sampled and analyzed with the August 1 samples contained 
concentrations of chloride (4 mg/L), ammonia (0.05 mg/L), and nitrate (0.04 mg/L). 
As a result, the following results were qualified as possibly blank contaminated and 
flagged with a "B": 



MEMORANDUM ^ 
Page 2 
September 16, 1991 
CHI28770.B0.MR 

• The nitrate results from August 1 
• The chloride and nitrate results from August 15 
• The nitrate result from August 22 
• The nitrate results from August 29 

The calibration and procedure blank results were inspected for possible contaminants. 
TTie calibration blanks were free of compound concentrations equal to or greater than 
compound reporting limits. Zinc was found in the August 1 method blank, and 
ammonia was found in the August 15 method blank. TTie concentrations of these 
method blank contaminants were at least a factor of five lower than their 
corresponding sample concentrations. Subsequently, data qualification was not 
necessary. 

Initial Calibration Verification 
Standard Recoveries 

With one exception, the initial calibration verification standard recoveries were all 
within control limits, ±10 percent of true value. The fluoride recovery associated 
with the August 29 data was outside control limits. As a result, the fluoride results 
from that date were qualified as estimated and flagged with a "J." 

Continuing Calibration Recoveries 

Continuing calibration recoveries were found to be within control limits for all 
compounds except fluoride and COD. Fluoride results from the August 1 and 15 
samplings and COD from the August 15 sampling were outside the ±10 percent 
control limit. The fluoride and COD results for their respective dates were qualified 
as estimated "J." 

Laboratory Control Spikes 

The laboratory spike recoveries were within the control limit of ±20 percent of true 
value. No quali^ng action was required. 

Matrix Spike / Matrix Spike Duplicate Fortifications 

The matrix spike and matrix spike duplicate results, with one exception, were within 
control limits. The relative percent difference for oil and grease was outside control 
limits for the August 29 sample. Oil and grease were not detected in the sample, and 
thus data qualification was not required. ^1^ 



# 
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CHI28770.B0.MR 

Duplicates 

Duplicate samples (DEC-SPl-8-1 and DEC-FRSP1-8-1) were taken during the 
August 1 sampling event. Three compounds had relative percent differences greater 
than the 25 percent control limit. Upon reviewing previous months' results with 
results from this round of sampling, it was determined that this round of analytical 
results were consistent with previous results and thus no qualifiers were added. 

Results 

Generally sample results were found to be complete and accurate. With the 
exception of the qualified samples, the Groundwater Seep 3 results appear to be valid 
and usable. The Groundwater Seep 1 arsenic result from August 29 had a detection 
limit of 0.04 mg/L. This detection limit is a factor of 10 greater than the expected 
detection limit. This increase in the detection limit resulted from NET being required 
to subcontract out its arsenic analyses, in this instance to a laboratory with a higher 
arsenic detection limit. Unfortunately, when arsenic appears it is at a concentration 
between 0.004 mg/L and 0.04 mg/L, rendering the arsenic data unusable. With the 
exception of qualifled data and the aforementioned arsenic result, the data results 
from Groundwater Seep 1 appear to be valid and usable. 

CH1185/OM.51 



September Monthly Monitoring Report 
for the Groundwater Seeps at the 

Du Pont East Chicago Plant 
East Chicago, Indiana 

Prepared by CH2M HILL 
on behalf of 

E.I. du Pont de Nemours & Company 

October 23, 1991 
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Introduction 

# 

In response to U.S. EPA's Section 308 Information Request dated February 13, 1991, and 

U.S. EPA's amended Information Request dated June 27, 1991, Du Pont is submitting this 

monthly monitoring report characterizing the quality of the groundwater seep referenced in 

the original request (Groundwater Seep 1) and two other groundwater seeps referenced in the 

amended request (Groundwater Seeps 2 and 3) at Du Pont's East Chicago Plant. This report 

contains the results of the "monthly monitoring program" for September 1991. 

Sample Collection and Analysis 

The September "monthly monitoring program" sampling activities consisted of monitoring 

groundwater seep conditions and obtaining a grab sample from each seep, if possible, once 

per week. Monitoring was performed on September 5, 12, 19, and 26, 1991. Seep flow 

rates were measured and recorded during each sampling event (Table 1). Samples were 

collected from Groundwater Seep 1 on September 5, 12, and 19. Samples from 

Groundwater Seep 2 were not collected because the seep was not present at the monitoring 

times. A sample was collected from Groundwater Seep 3 on September 5. Groundwater 

Seep 3 was not present on September 12 and 19. None of the three groundwater seeps were 

present on September 26. 

Sample fractions collected for oil and grease, total suspended solids, and pH analyses were 



not filtered. Ail other sample fractions were filtered. 

After the samples were collected, filtered, and preserved, as appropriate, the samples were 

shipped via overnight courier to National Environmental Testing, Inc. (NET) analytical 

laboratory in Bartlett, Illinois. The samples collected from Groundwater Seep 1 were 

analyzed for the following constituents: chemical oxygen demand (COD), ammonia-N, 

nitrate, nitrite, sulfate, chloride, fluoride, total dissolved solids, total suspended solids, 

arsenic, zinc, and pH. The sample collected from Groundwater Seep 3 was analyzed for all 

of the constituents listed above, plus biological oxygen demand (BCD-five day), oil and 

grease, and copper, as originally requested. In the amended request, BCD-five day, oil and 

grease, and copper were dropped from the Groundwater Seep 1 monitoring requirements. 

For quality assurance/quality control (QA/QC) purposes, duplicate samples from 

Groundwater Seep 1 were collected on September 12. 

Analytical Results and Interpretation 

Tables 2 and 3 summarize the analytical results of the "monthly monitoring program" for the 

month of September for Groundwater Seeps 1 and 3, respectively. The analytical results for 

the duplicate samples collected on September 12 are shown separated by a slash in the second 

data column of Table 2. All laboratory data sheets for samples collected and analyzed during 

September for the "monthly monitoring program" are provided in Attachment 1. 



Attachment 2 contains a data validation summary of QA/QC information associated with the 

analysis of the September groundwater seep samples. 

With few exceptions, Groundwater Seep 1 constituents remained at relatively consistent 

levels during September. Comparing the September Groundwater Seep 1 data to that 

collected in preceding months for Groundwater Seep 1 (Table 4), the following observations 

were made; 

• The average COD, fluoride, and total suspended solids concentrations for 

September were lower than all previous months in the "monthly monitoring 

program." 

• The average chloride, sulfate, and arsenic concentrations for September were 

higher than all previous months in the "monthly monitoring program." 

Generalizations regarding trends in Groundwater Seep 3 water quality can be formulated 

when more data are available for this groundwater seep. 



TABLE 1 

GROUNOUATER SEEP FLOW RATES (GPH) 

SEPTEMBER MONTHLY MONITORING PROGRAM 

SEPTEMBER 1991 

Date 

Groundwater 

Seep 1 

Groundwater 

Seep Z 
Groundwater 

Seep 3 

September 5 

September 12 

September 19 

September 26 

0.A8 

0.56 

0.05 

NP* 

NP* 

HP* 

NP* 

NP* 

0.26 

NP*** 

NP* 

NP* 

Notes: 
NP* denotes not present. No flow. Groundwater seep location dry. 

NP** denotes not present. Groundwater seep location submerged below river surface. 

When a groundwater seep becomes submerged beneath the surface of a water body, it 

(by definition) is no longer a seep and technically is no different than the rest of 

the groundwater discharge to that surface water body. There is no simple way to 

measure and distinguish this discharge from the rest of the groundwater discharge to 

the Grand Calumet River. 
HP*** denotes not present. No flow. Groundwater seep location wet, but no flow 

to river. 



TABLE 2 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 1 
SEPTEMBER MONTHLY MONITORING PROGRAM 

SEPTEMBER 1991 

Sample ID: 0EC-SP1-9-1 0EC-SP1-9-2 DEC-SP1-9-3 
Lab: NET NET NET 
Lab ID: U8365 148709/ 149109 

148710 
Date: 9/5/91 9/12/91 9/19/91 
Filtered (Yes/No): Yes Yes Yes Average 

AVERAGE FLOW RATE (gpm) 0.48 0.56 0.05 0.36 

WATER QUALITY PARAMETERS (mg/l) 
COO 3J 7J/ 13J 7 
Chloride 78 24/24 28 43 
Fluoride 0.9J 0.5J/0.6J 1.0 0.8 
Nitrogen, Ammonia 1.06 0.79/0.68 0.46 0.75 
Nitrogen. Nitrate 0.31J 0.22/0.19 0.42 0.31 
Nitrogen, Nitrite / 
Total Dissolved Solids 1340 1140/1310 1200 1260 
Total Suspended Solids 8* 3*/9* * 5* 
Sulfate 900 800/900 800 850 
pH (lab) 7.0* 6.8*/6.9* 7.5* 7.1* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 0.096 1.69J/1.39J 1.32 J 0.99 
Zinc 0.565 0.562/0.785 0.060B 0.433 

Notes: 
* Sample fraction not filtered. 
**Average based on three sampling events. 
No value denotes not detected. 
J denotes estimated value. 
B denotes blank contamination. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

d 

d 



TABLE 3 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 3 
SEPTEMBER MONTHLY MONITORING PROGRAM 

SEPTEMBER 1991 

Sample ID: DEC-SP3-9-1 
Lab: NET 
Lab ID: U8386 
Date: 9/5/91 
Filtered (Yes/No): Yes 

AVERAGE FLOW RATE (gpm) 0.26 

WATER QUALITY PARAMETERS (mg/l) 
BOO-Five Day 4 
COO 23J 
Chloride 68 
Fluoride I.OJ 
Nitrogen, Ammonia 4.6 
Nitrogen, Nitrate 0.50J 
Nitrogen, Nitrite 
Oil and Grease 2* 
Total Dissolved Solids 2900 
Total Suspended Solids 46* 
Sulfate 1770 
pH (lab) 6.4* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 0.013 
Zinc 28.1 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
J denotes estimated value. 
B denotes blank contamination. 



TABLE 4 

AVERAGE CONCEMTRATIONS IN GROUHOUATER SEEP 
MONTHLY MONITORING PROGRAM 

1991 

April Ma/ June July August 

AVERAGE FLOW RATE (gpm) 0.78 0.86 0.87 0.62 0.35 

WATER QUALITY PARAMETERS (mg/l) 
COO U 15 23 19 21 
Chloride 32 32 25 25 23 
Fluoride 1.0 1.2 1.0 1.1 0.9 
Nitrogen, Amnonia 0.34 0.58 0.91 0.53 0.53 
Nitrogen, Nitrate 0.47 1.3 0.94 0.35 0.08 
Nitrogen, Nitrite 0.01 0.15 
Total Dissolved Solids 1260 1400 1110 1340 1400 
Total Suspended Solids 6* 6* 27* 145* 28* 
Sulfate 760 840 740 830 840 
pH (lab) 7.2* 7.1* 7.0* 7.0* 7.0* 

TRACE INORGANIC CCMPOUNOS (mg/I) 
Arsenic 0.046 0.054 0.068 0.103 0.017 
Zinc 0.78 0.544 0.635 0.578 0.378 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

September 

0.36 

7 
43 
0.8 

0.75 
0.31 

1260 
5* 
850 
7.1* 

0.99 
0.433 

o 
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Monthly Monitoring Program 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tei: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201-3137 

09/23/1991 

Sample No.: 148385 

Job No.: 91.3349 

Sample Description: DEC-SPl-9-1 
CHI2877QB0.MS; DuPont 

Date Taken: 09/05/1991 
Time Taken: 08:51 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

09/06/1991 
10:00 
999447130 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

PH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Zinc, ICP 

78. 

3. 

0.9 

1. 06 

0.31 

<0. 01 

7.0 

1340. 

8 . 

900 . 

0 . 096 

0. 565 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Ke^y Jones 
Project Manager 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 53201 

09/27/1991 

Sample No.: 148709 

Job No.: 91.3457 

Sample Description: DEC-SPl-9-2 
CH12o /'70 . BO . MS; DuPont 

Date Taken: 09/12/1991 
Time Taken: 09:33 
IEPA Cert. No.: 100221 

Date Received; 
Time Received; 
WDNR Cert. No, 

09/13/1991 
10:00 
999447130 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

pH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Zinc, ICR 

24. 

7. 

0.5 

0.79 

0.22 

<0.01 

6.8 

1140. 

3 . 

800. 

1. 69 

0. 562 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

• 1.-^^ y v.-' A 

KeHf^ Jones 
Pro^ct Manager 

d 
Page 1 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 53201 

09/27/1991 

Sample No.: 148710 

Job No.: 91.3457 

Sample Description: DEC-FRSPl-9-2 
CHi2S770.30.Ms; DuPont 

Date Taken: 09/12/1991 
Time Taken: 09:37 
lEPA Cert. No.: 100221 

Date Received; 
Time Received; 
WDNR Cert. No, 

09/13/1991 
10:00 
999447130 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

PH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Zinc, ICP 

24. 

<3 . 

0.6 

0 . 68 

0. 19 

<0.01 

6.9 

1310. 

9 . 

900. 

1.39 

0, 785 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

FQL •ly Jones 
Project Manager 

Page 2 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel. (708) 289-3100 
Fax: (708) 289-5445 

o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201-3137 

10/04/1991 

Sample No.: 149109 

Job No.: 91.3557 

Sample Description: DEC-SPl-9-3 
C1-II2S77 0.B0.MS; DuPo.nt 

Date Taken: 09/19/1991 
Time Taken: 11:00 
lEPA Cert. No.: 100221 

Date Received: 
Time Received; 
WDNR Cert. No. 

09/20/1991 
10: 00 
999447130 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

PH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Zinc, ICP 

28. 

13 . 

1.0 

0.46 

0.42 

<0.01 

7 . 5 

1200. 

<1. 

800. 

1.32 

0. 060 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

3 

3 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel. (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201-3137 

09/23/1991 

Sample No.: 148386 

Job No.: 91.3350 

Sample Description: DEC-SP3-9-1 
CHI28770.B0.3R; DuPont 

Date Taken: 09/05/1991 
Time Taken: 11:00 
lEPA Cert. No.: 100221 

Date Received: 
Time Received; 
WDNR Cert. No. 

09/06/1991 
10:00 
999447130 

BOD, Five Day 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

Oil & Grease 

pll 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Copper, ICR 

4. 

68. 

23 . 

1.0 

4.6 

0.50 

<0. 01 

2 . 

6 . 4 

2900. 

46. 

1770 . 

<0.0050 

0.013 

y Jones 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Pitdject Manager 

Page 2 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201-3137 

09/23/1991 

Sample No.: 148386 

Job No.; 91.3350 

Sample Description: DEC-SP3-9-1 
CHI28770.B0.3P; DuPont 

Date Taken: 09/05/1991 
Time Taken: 11:00 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

09/06/1991 
10: 00 
999447130 

Zinc, ICR 28. 1 mg/L o 

KellNy) Jones 
Project Manager 

Page 3 
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MEMORANDUM ; d^HILL 

TO: Pixie Newman/CHI 
Susan Mulholland/CHI 

FROM: Dan MacGregor/GLO 

DATE: October 9, 1991 

SUBJECT: Data Validation for Groundwater Seep Samples 
Du Pont East Chicago, Indiana 

PROJECT: CHI28770.B0.MR 

Introduction 

This memorandum presents the data validation discussion for the inorganic analytical 
results for Groundwater Seep 1 samples collected on September 5, 12, and 19, 1991, 
and a Groundwater Seep 3 sample collected on September 5 at the Du Pont Plant in 
East Chicago, Indiana. Sampling was performed in compliance with the U.S. EPA-
requested "monthly monitoring program." 

Samples were analyzed for major ions and selected metals by NET Laboratories in 
Bartlett, Illinois. Sample collection and transportation were performed under strict 
chain-of-custody procedures. Requested QA/QC data included holding time data, 
chain-of-custody forms, calibration and procedure blank results, initial calibration 
verification standard recoveries, continuing calibration recovery results, sample 
duplicate results, matrix spike and matrix spike duplicate results, and laboratory spike 
results. The QA/QC and sample data were reviewed as described below. 

Holding Times 

Inspection of holding times showed that the holding time requirements, as specified 
by the U.S. EPA Methods for Chemical Analysis of Water and Wastes, were met. 

Chain of Custody 

The chain-of-custody forms were reviewed for accuracy and completeness. All 
necessary information was provided and found to be accurate. All requested analyses 
were performed, and the data packages were complete. 



o MEMORANDUM ^ 
Page 2 
CHI28770.B0.MR 
October 9, 1991 

Blanks 

The calibration and procedure blank results were inspected for possible contaminants. 
The calibration blanks were free of compound concentrations equal to or greater than 
compound reporting limits. Zinc was found in the September 5 and 19 procedure 
blanks. The zinc concentration in the September 5 procedure blank was at least a 
factor of five smaller than the corresponding Groundwater Seeps 1 and 3 zinc 
concentrations, making data qualification unnecessary. The zinc result for the 
September 19 Groundwater Seep 1 sample was qualified as possibly blank 
contaminated and flagged with a "B." 

Initial Calibration Verification 
Standard Recoveries 

d The initial calibration verification standard recoveries were generally within control 
limits, ± 10 percent of true value. Fluoride recoveries associated with the 
September 5 and 12 results were outside the control limit. As a result, sample results 
associated with these recoveries were qualified as estimated and flagged with a "J." 

Continuing Calibration Recoveries 

Continuing calibration recoveries were found to be within control limits for all 
compounds except COD and arsenic. COD results from the September 5, 12, and 19 
samplings and arsenic from the September 12 and 19 samplings were outside the 
± 10 percent control limit. The COD results for those dates and arsenic from the 
September 12 and 19 sampling dates were qualified as estimated and flagged with a 
« t J 1 * 

Laboratory Control Spikes 

Except for the September 12 COD recovery, the laboratory spike recoveries were 
within the control limit of ±20 percent of true value. The September 12 COD result 
had been qualified previously, so no additional qualifying action was required. 



MEMORANDUM 
Page 3 
CHI28770.B0.MR 
October 9, 1991 

Matrix Spike/Matrix Spike Duplicate Fortifications 

The matrix spike and matrix spike duplicate results were generally within control 
limits. Nitrate recoveries were high for the September 5 sampling data, and the 
nitrite recoveries associated with the September 12 and 19 sampling data were also 
high. September 5 nitrate results for Groundwater Seeps 1 and 3 were qualified as 
estimated and flagged with a "J." Nitrite was not detected in the September 12 and 
19 samplings and thus no data qualification was required. 

Duplicates 

Duplicate samples DEC-SP1-9-2 and DEC-FRSP1-9-2 were taken during the 
September 12 sampling. The precision associated with the samples was good, and 
the percent difference between compounds was generally less than the 25 percent 
control limit. The Groundwater Seep 1 analytical results were consistent with 
previous results, and no qualifiers were added as a result of imprecision. 

Results 

Groundwater Seep 1 results from this round of sampling were found to be generally 
consistent when compared with data from previous sample events. The one set of 
Groundwater Seep 3 results were compared with August results for Groundwater 
Seep 3. The results were generally consistent, but the Groundwater Seep 3 data are 
still too limited to make data observations. 

With the exception of the qualified results, the results for Groundwater Seeps 1 and 3 
appear to be valid and usable. 

CHI185/036.51 
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October Monthly Monitoring Report 
for the Groundwater Seeps at the 

Do Pont East Chicago Plant 
East Chicago, Indiana 

Prepared by CH2M HILL 
on behalf of 

E.I. du Pont de Nemours & Company 

November 22, 1991 

CHI185/03S.51 



Introduction 

In response to U.S. EPA's Section 308 Information Request dated February 13, 1991, 

and U.S. EPA's amended Information Request dated June 27, 1991, Du Pont is 

submitting this monthly monitoring report characterizing the quality of the groundwater 

seep referenced in the original request (Groundwater Seep 1) and two other groundwater 

seeps referenced in the amended request (Groundwater Seeps 2 and 3) at Du Pont's 

East Chicago Plant. This report contains the results of the "monthly monitoring 

program" for October 1991. 

Sample Collection and Analysis 

The October "monthly monitoring program" sampling activities consisted of monitoring 

groundwater seep conditions and obtaining a grab sample from each seep, if possible, 

once per week. Monitoring was performed on October 3, 10, 17, 23 and 31, 1991. Seep 

flow rates were measured and recorded during each sampling event (Table 1). Samples 

were collected from Groundwater Seeps 1, 2, and 3 on October 31. Groundwater seep 

samples were not collected at any other time in October because none of the three 

groundwater seeps were present at the monitoring times. 

Sample fractions collected for oil and grease, total suspended solids, and pH analyses 

were not filtered. All other sample fractions were filtered. 

1 



After the samples were collected, filtered, and preserved, as appropriate, the samples 

were shipped via overnight courier to National Environmental Testing, Inc. (NET) 

analytical laboratory in Bartlett, Illinois. The sample collected from Groundwater Seep 1 

was analyzed for the following constituents; chemical oxygen demand (COD), ammonia-

N, nitrate, nitrite, sulfate, chloride, fluoride, total dissolved solids, total suspended solids, 

arsenic, zinc, and pH. The samples collected from Groundwater Seeps 2 and 3 were 

analyzed for all of the constituenio listed above, plus biological oxygen demand (BCD-

five day), oil and grease, and copper, as originally requested. In the amended request, 

BOD-five day, oil and grease, and copper were dropped from the Groundwater Seep 1 

monitoring requirements. 

For quality assurance/quality control (QA/QC) purposes, a field blank was collected on 

October 31. 

Analytical Results and Interpretation 

Tables 2, 3, and 4 summarize the analytical results of the "monthly monitoring program" 

for the month of October for Groundwater Seeps 1, 2, and 3, respectively. All laboratory 

data sheets for samples collected and analyzed during October for the "monthly 

monitoring program" are provided in Attachment 1. 

Attachment 2 contains a data validation summary of QA/QC information associated with 

o 

o 



the analysis of the October groundwater seep samples. 

Comparing the October 31 Groundwater Seep 1 data to that collected in preceding 

months for Groundwater Seep 1 (Table 5), the following observations were made: 

• The chloride concentration on October 31 was lower than all previous 

months in the "monthly monitoring program." 

• The COD and zinc concentrations on October 31 were higher than all 

previous months in the "monthly monitoring program." 

• All October 31 data were similar to data obtained in previous months. 

Generalizations regarding trends in water quality for Groundwater Seeps 2 and 3 can be 

formulated when more data are available for these groundwater seeps. 



TABLE 1 

GROUNDWATER SEEP FLOW RATES (GPH) 

OCTOBER MONTHLY MONITORING PROGRAM 

OCTOBER 1991 

Date 

Groundwater 

Seep 1 

Groundwater 

Seep 2 

Groundwater 
Seep 3 

October 3 

October 10 

October 17 

October 23 

October 31 

NP*** 

NP* 

NP* 

NP*** 

0.78 

NP* 

NP* 

NP* 

NP*** 

8.1 

NP*** 

NP*** 

NP*** 

NP*** 

0.5A 

Notes: 

NP* denotes not present. No flow. Groundwater seep location dry. 

NP** denotes not present. Groundwater seep location submerged below river surface. 

When a groundwater seep becomes submerged beneath the surface of a water body, it 

(by definition) is no longer a seep and technically is no different than the rest of 

the groundwater discharge to that surface water body. There is no simple way to 

measure and distinguish this discharge from the rest of the groundwater discharge to 

the Grand Calumet River. 

NP*** denotes not present. No flow. Groundwater seep location wet, but no flow 

to river. 



TABLE 2 
o 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 1 
OCTOBER MONTHLY MONITORING PROGRAM 

OCTOBER 1991 

Sanple ID: 
Lab: 
Lab ID: 

DEC-SP1-10-5 
NET 

152268 

Date: 
Filtered (Yes/No): 

10/31/91 
Yes 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
COD 
Chloride 
Fluoride 
Nitrogen, Amnonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (tng/l) 
Arsenic 
Zinc 

Notes; 
* Sanple fraction not filtered. 
No value denotes not detected. 
B denotes blank contamination. 

0.78 

33B 
18 
0.9 
O.A 

0.35 

1260 
10* 
800 
7.1* 

0.100 
0.977 

d 

d 



TABLE 3 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 2 
OCTOBER MONTHLY MONITORING PROGRAM 

OCTOBER 1991 

Sample ID: DEC-SP2-10-5 
Lab: NET 
Lab ID: 152265 
Date: 10/31/91 
Filtered (Yes/No): Yes 

AVERAGE FLOW RATE (gpm) 8.1 

WATER QUALITY PARAMETERS (mg/l) 
BOO-Five Day 2 
COD 29B 
Chloride 420 
Fluoride 2.9 
Nitrogen, Ammonia 6.6 
Nitrogen, Nitrate 38.2 
Nitrogen, Nitrite 
Oil and Grease j* 
Total Dissolved Solids 4040 
Total Suspended Solids 9* 
Sulfate 2800 
pH (lab) 5.9* 

TRACE INORGANIC COMPOUNOS (mg/l) | 
Arsenic 
Copper 
Zinc 26.9 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
B denotes blank contamination. 
J denotes estimated value. 



TABLE A 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 3 
OCTOBER MONTHLY MONITORING PROGRAM 

OCTOBER 1991 

Sample ID; DEC-SP3-10-5 
Lab: NET 
Lab ID: 152266 
Date: 10/31/91 
Filtered (Yes/No): Yes 

AVERAGE FLOW RATE (gpm) 0.54 

WATER QUALITY PARAMETERS (mg/l) 
BOD-Five Day 2 
COD 26B 
Chloride 22 
Fluoride 2.1 
Nitrogen, Ammonia 2.0 
Nitrogen, Nitrate 0.53 
Nitrogen, Nitrite 
Oil and Grease U* 
Total Dissolved Solids 2400 
Total Suspended Solids 49* 
Sulfate 800 
pH (lab) 6.6* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 21.1 

o 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
B denotes blank contamination. 
J denotes estimated value. 

o 

Q 



TABLE 5 

AVERAGE CONCENTRATIONS IN GROUNDWATER SEEP 1 
MONTHLY MONITORING PROGRAM 

1991 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
COD 
Chloride 
Fluoride 
Nitrogen, Anntonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Zinc 

Apri I 

0.78 

K 
32 
1.0 
0.34 
0.47 

1260 
6* 
760 
7.2* 

0.046 
0.78 

Hay 

0.86 

15 
32 
1.2 

0.58 
1.3 

1400 
6* 
840 
7.1* 

0.054 
0.544 

June 

0.87 

23 
25 
1.0 

0.91 
0.94 
0.01 
1110 
27* 
740 

7.0* 

0.068 
0.635 

Notes: 
* Sample fraction not filtered. 
**October values derived from one sampling event. Values are not averages. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

July 

0.62 

19 
25 
1.1 
0.53 
0.35 

1340 
145* 
830 
7.0* 

0.103 
0.578 

August 

0.35 

21 
23 
0.9 
0.53 
0.08 
0.15 
1400 
28* 
840 

7.0* 

0.017 
0.378 

September 

0.36 

7 
43 
0.8 
0.75 
0.31 

1260 
5* 
850 

7.1* 

0.99 
0.433 

October** 

0.78 

33 
18 
0.9 
0.4 

0.35 

1260 
10* 
800 

7.1* 

0.100 
0.977 
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# NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel. (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201-3137 

11/18/1991 

Sample No.: 152268 

Job No.: 91.4348 

Sample Description: DEC-SPl-10-5 
CH128770.B0.MS;DuPont East 

Date Taken: 
Time Taken: 

10/31/1991 Date Received: 
Time Received: 

11/01/1991 
09:45 

lEPA Cert. No. 100221 WDNR Cert. No. 999447130 

Chloride 18. mg/L 
COD, Total 33 . mg/L 
Fluoride 0.9 mg/L 
N-Ammonia 0.4 mg/L 
N-Nitrate 0.35 mg/L 
N-Nitrite <0.01 mg/L 
pH 7.1 units 
Solids, Total Dissolved 1260. mg/L 
Solids, Total Suspended 10. mg/L 
Sulfate 800. mg/L 
Arsenic, AA 0.100 mg/L 
Zinc, ICP 0.977 mg/L 

Ke^lly Jones 
Project Manager 

Page 4 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201-3137 

11/18/1991 

Sample No.; 152265 

Job No.: 91.4348 

Sample Description: DEC-SP2-10-5 
CH128770.B0.MS;DuPont East 

Date Taken: 10/31/1991 
Time Taken: 13:30 
lEPA Cert. No. 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

BOD, Five Day 2. 
Chloride 420. 
COD, Total 29. 
Fluoride 2.9 
N-Ammonia 6.6 
N-Nitrate 38.2 
N-Nitrite <0.01 
Oil & Grease <1. 
PH 5.9 
Solids, Total Dissolved 4040. 
Solids, Total Suspended 9. 
Sulfate 2800. 
Arsenic, AA <0.0050 
Copper, ICP <0.010 
Zinc, ICP 26.9 

11/01/1991 
09:45 

999447130 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Kelly Jones 
Project Manager 

Page 1 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201-3137 

11/18/1991 

Sample No.: 152266 

Job No.: 91.4348 

Sample Description: DEC-SP3-10-5 
CH128770.B0.MS;DuPont East 

Date Taken: 10/31/1991 
Time Taken: 11:35 
lEPA Cert. No. 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

11/01/1991 
09:45 

999447130 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, ICP 
Zinc, ICP 

2. 
22. 
26. 
2.1 
2 . 0 
0. 53 
<0.01 
1. 
6.6 
2400. 
49. 
800. 
<0.0050 
<0.010 
21.1 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

'oyUU 
KelUir Jones 
Project Manager 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Olvlsion 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201-3137 

11/18/1991 

Sample No.: 152267 

Job No.: 91.4348 

Sample Description: DEC-FP-10-5 
CH128770.B0.MS;DuPont East 

Date Taken: 10/31/1991 
Time Taken: 14:50 
lEPA Cert. No. 100221 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Aminonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
pH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, ICP 
Zinc, ICP 

Date Received: 
Time Received: 
WDNR Cert. No. 

<1. 
2. 
33 . 
0.2 
<0.1 
0.03 
<0.01 
<1. 
5.6 
2. 
1. 
<4 . 
<0.0050 
<0.010 
0.035 

11/01/1991 
09:45 

999447130 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

3 

0^ Kelly Jones 
Project Manager 

o 
Page 3 



Attachment 2 
Data Validation Summary 

Monthly Monitoring Program 



MEMORANDUM O&IHILL 

TO: Pixie Newman/CHI 
Susan Mulholland/CHI 

FROM: Dan MacGregor/GLO 

DATE: November 19, 1991 

SUBJECT: Data Validation for Groundwater Seep Samples 
Du Pont East Chicago, Indiana 

PROJECT: CHI28770.B0.MR 

Introduction 

This memorandum presents the data validation discussion for the inorganic analytical results 
for Groundwater Seeps 1, 2, 3, and a field blank, collected on October 31, 1991, at the 
Du Pont Plant in East Chicago, Indiana. Sampling was performed in compliance with the 
U.S. EPA-requested "monthly monitoring program." 

Samples were analyzed for major ions and selected metals by NET Laboratories in Bartlett, 
Illinois. Sample collection and transport were performed under strict chain-of-custody 
procedures. Requested QA/QC data included holding time data, chain-of-custody forms, 
calibration and procedure blank results, initial calibration verification standard recoveries, 
continuing calibration recovery results, field blank results, matrix spike and matrix spike 
duplicate results, and laboratory spike results. The QA/QC and sample data were reviewed 
as described below. 

Holding Times 

Inspection of holding times showed that the holding time requirements, as specified by the 
EPA Methods for Chemical Analysis of Water and Wastes, were met. 

Chain of Custody 

The chain-of-custody forms were reviewed for accuracy and completeness. All necessary 
information was provided and found to be accurate. All requested analyses were performed, 
and the data packages were complete. 



o Blanks 

The calibration and procedure blank results were inspected for possible contaminants. 
These blanks were free of compound concentrations equal to or greater than compound 
reporting limits. 

The field blank contained low levels of chloride, COD, fluoride, nitrate, TDS, TSS, and zinc. 
These compound concentrations, With the exception of COD, were a factor of ten or less 
than their correlating sample concentrations. The field blank COD result, 33 mg/L, is 
probably a result of sample bottle contamination. The groundwater seep sample COD 
values were qualified as blank contaminated, and flagged with a "B." The other compounds 
detected in the field blank were at low enough concentrations that data qualification was not 
required. 

Calibration Recovery Results 

The initial calibration verification (ICV) standard recoveries were within the EPA 
established control limits of ± 10% of true value. Continuing calibration recoveries were 
also found to be within these control limits. No qualifying action was required as a result of 
initial or continuing calibration recoveries. 

Laboratory Control Spikes 

Except for an oil & grease recovery, the laboratory spike recoveries were within the control 
limit of ± 20% of true value. As a result of the low oil & grease laboratory control — 
recovery, Seeps 2 and 3 oil & grease results were qualified as estimated and flagged with a 

Matrix Spike/Matrix Spike Duplicate Fortifications 

The matrix spike and matrix spike duplicate results were within EPA and methodology 
control limits. No data qualifying action was required. 

Sample Results and Conclusions 

Future COD groundwater seep sample results in the range of 0 mg/L to 150 mg/L should be 
considered possibly blank contaminated and reviewed closely. 

The Groundwater Seeps 1 and 3 results from this round of sampling were compared, and 
found to be generally consistent with data from previous sample events. The amount of 
Groundwater Seep 2 data is too limited to make data observations. 

With the exception of the qualified results, this round of sample results are valid and 
useable. 

Q 
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Introduction 

0 

In response to U.S. EPA's Section 308 Information Request dated February 13, 1991, 

and U.S. EPA's amended Information Request dated June 27, 1991, Du Pont is 

submitting this monthly monitoring report characterizing the quality of the groundwater 

seep referenced in the original request (Groundwater Seep 1) and two other groundwater 

seeps referenced in the amended request (Groundwater Seeps 2 and 3) at Du Pont's 

East Chicago Plant. This report contains the results of the "monthly monitoring 

program" for November 1991. 

Sample Collection and Analysis 

The November "monthly monitoring program" sampling activities consisted of monitoring 

groundwater seep conditions and obtaining a grab sample from each seep, if possible, 

once per week. Monitoring was performed on November 7, 14, 21, and 26, 1991. 

Groundwater seep flow rates were measured and recorded during each sampling event 

(Table 1). Samples were collected from Groundwater Seeps 1, 2, and 3 on November 7. 

On November 14 and 26, Groundwater Seeps 1 and 3 were not present. Consequently, 

samples were collected from Groundwater Seep 2 only. Groundwater Seeps 1 and 2 

were present and sampled on November 21. Groundwater Seep 3 was not present. 

Sample fractions collected for oil and grease, total suspended solids, and pH analyses 

1 



were not filtered. All other sample fractions were filtered. 

After the samples were collected, filtered, and preserved, as appropriate, the samples 

were shipped via overnight courier to National Environmental Testing, Inc. (NET) 

analytical laboratory in Bartlett, Illinois. The samples collected from Groundwater 

Seep 1 were analyzed for the following constituents; chemical oxygen demand (COD), 

ammonia-N, nitrate, nitrite, sulfate, chloride, fluoride, total dissolved solids, total 

suspended solids, arsenic, zinc, and pH. The samples collected from Groundwater Seeps 

2 and 3 were analyzed for all of the constituents listed above, plus biological oxygen 

demand (BCD-five day), oil and grease, and copper, as originally requested. In the 

amended request, BCD-five day, oil and grease, and copper were dropped from the 

Groundwater Seep 1 monitoring requirements. 

Analytical Results and Interpretation 

Tables 2, 3, and 4 summarize the analytical results of the "monthly monitoring program" 

for the month of November for Groundwater Seeps 1, 2, and 3, respectively. All 

laboratory data sheets for samples collected and analyzed during November for the 

"monthly monitoring program" are provided in Attachment 1. 

Attachment 2 contains a data validation summary of QA/QC information associated with 

the analysis of the November groundwater seep samples. 

o 

o 



Comparing the November Groundwater Seep 1 data to that collected in preceding 

months for Groundwater Seep 1 (Table 5), the following observations were made: 

• The average COD, total dissolved solids, and total suspended solids 

concentrations for November were higher than all previous months in the 

"monthly monitoring program." 

• Except those previously noted, all November data were similar to data 

obtained in previous months. 

Generalizations regarding trends in water quality for Groundwater Seeps 2 and 3 can be 

formulated when more data are available for these groundwater seeps. 



TABLE 1 

GROUNDWATER SEEP FLOW RATES (GPH) 

NOVEMBER MONTHLY MONITORING PROGRAM 

NOVEMBER 1991 

Date 

Groundwater 

Seep 1 

Groundwater 

Seep 2 

Groundwater 

Seep 3 

November 7 

November U 

November 21 

November 26 

0.29 

NP*** 

0.24 

NP**** 

9.5 

4.7 

17.6 

10.2 

0.22 

NP* 

NP*** 

NP**** 

Notes: 

NP* denotes not present. No flow. Groundwater seep location dry, 

NP** denotes not present. Groundwater seep location submerged below river surface. 

When a groundwater seep becomes submerged beneath the surface of a water body, it 

(by definition) is no longer a seep and technically is no different than the rest of 

the groundwater discharge to that surface water body. There is no simple way to 

measure and distinguish this discharge from the rest of the groundwater discharge to 

the Grand Calumet River. 

NP*** denotes not present. No flow. Groundwater seep location wet, but no flow 

to river. 

NP**** denotes not present. Groundwater seep location frozen. 



TABLE 2 o 
CONSTITUENTS DETECTED IN GROUNDWATER SEEP 1 

NOVEMBER MONTHLY MONITORING PROGRAM 
NOVEMBER 1991 

Sample ID; 
Lab: 
Lab ID: 
Date: 
Filtered (Yes/No): 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
COD 
Chloride 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Zinc 

DEC-SP1-11-1 
NET 

152811 
11/7/91 
Yes 

0.78 

59 
20 
0.8 
0.5 

1.35J 
0.01 
3090 
475* 
800 
7.1* 

0.052J 
0.377 

DEC-SP1-11-3 
NET 

153959 
11/21/91 

Yes 

0.24 

49 
24 
0.8 

0.54 
0.28J 

1200 
17* 
800 

6.8* 

0.116J 
0.735 

Average 

0.51 

54 
22 
0.8 
0.5 

0.82 
0.01 
2100 
250* 
800 
7.0* 

0.084 
0.556 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
J denotes estimated value. 
A value of one-half the detection limit used in averaging not detected values. 

o 

9 



TABLE 3 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 2 
NOVEMBER MONTHLY MONITORING PROGRAM 

NOVEMBER 1991 

0 

Satnple ID: 
Lab: 
Lab ID: 
Date: 
Filtered (Yes/No): 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (tng/l) 
BOD-Five Day 
COD 
Chloride 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
OiI and Grease 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 

DEC-SP2-11-1 
NET 

152812 
11/7/91 

Yes 

9.5 

49 
520 
3.8 
10.3 
37.3J 

2* 
4460 
6* 
3200 
5.9* 

21.0 

DEC-SP2-11-2 
NET 

153437 
11/14/91 

Yes 

4.7 

NA 
65 
400 
3.6 
10.6 
38.2J 

1* 
4450 
5* 
3200 
5.7* 

23.5 

DEC-SP2-11-3 
NET 

153960 
11/21/91 

Yes 

17.6 

1 
36 
326 
3.7 
9.8 
28.8 J 

3980 
5* 
2900 
5.6* 

16.5 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
NA denotes not analyzed. 
J denotes estimated value. 
A value of one-half the detection limit used in averaging not detected values. 

DEC-SP2-11-4 
NET 

154410 
11/26/91 

Yes 

10.2 

26 
360 
4.9 
9.4 
20.6 

3580 
1* 
250 

5.8* 

22.6 

Average 

10.5 

0.7 
44 
400 
4.0 
10.0 
31.2 

1* 
4120 
4* 
2400 
5.8* 

20.9 



TABLE 4 
o 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 3 
NOVEMBER MONTHLY MONITORING PROGRAM 

NOVEMBER 1991 

Sample ID: 
Lab: 
Lab ID: 
Date: 
Filtered (Yes/No): 

DEC-SP3-11-
NET 

152813 
11/7/91 

Yes 

AVERAGE FLOW RATE (gpm) 0.22 

WATER QUALITY PARAMETERS (mg/l) 
BOO-Five Day 
COO 
Chloride 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Oil and Grease 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

7 
65 
32 
3.7 
21.0 
0.60 J 
0.02 

7* 
1190 
100* 
2300 
6.5* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
J denotes estimated value. 

0.0055J 

13.4 Q 



© 
TABLE 5 

AVERAGE CONCENTRATIONS IN GROUNDWATER SEEP 
MONTHLY MONITORING PROGRAM 

1991 

April May June July August 

AVERAGE FLOW RATE (gpm) 0.78 0.86 0.87 0.62 0.35 

WATER QUALITY PARAMETERS (mg/l) 
COD U 15 23 19 21 
Chloride 32 32 25 25 23 
Fluoride 1.0 1.2 1.0 1.1 0.9 
Nitrogen, Ammonia 0.34 0.58 0.91 0.53 0.53 
Nitrogen, Nitrate 0.47 1.3 0.94 0.35 0.08 
Nitrogen, Nitrite 0.01 0.15 
Total Dissolved Solids 1260 1400 1110 1340 1400 
Total Suspended Solids 6* 6* 27* 145* 28* 
Sulfate 760 840 740 830 840 
pH (lab) 7.2* 7.1* 7.0* 7.0* 7.0* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 0.046 0.054 0.068 0.103 0.017 
Zinc 0.78 0.544 0.635 0.578 0.378 

Notes: 
* Sample fraction not filtered. 
**October values derived from one sampling event. Values are not averages. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

September 

0.36 

7 
43 
0.8 

0.75 
0.31 

1260 
5* 
850 
7.1* 

0.99 
0.433 

October** 

0.78 

33 
18 
0.9 
0.4 
0.35 

1260 
10* 
800 

7.1* 

0.100 
0.977 

November 

0.51 

54 
22 
0.8 
0.5 

0.82 
0.01 
2100 
250* 
800 
7.0* 

0.084 
0.556 



Attachment 1 
Laboratory Data Sheets 

Monthly Monitoring Program 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

12/18/1991 

Sample No.: 152811 

Job No.: 91.4479 

Sample Description: DEC-SPl-ll-l 
CHI28770.BO.MS; Du Pont 

Date Taken: 11/07/1991 
Time Taken: 12:35 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

11/08/1991 
10: 00 
999447130 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

pH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Zinc, ICP 

20. 

59. 

0.8 

0.5 

1.35 

0.01 

7 . 1 

3090. 

475. 

800. 

0. 052 

0. 377 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

oyOiA 

Kelly Jones 
Project Manager 

Page 1 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

12/18/1991 

Sample No.: 152812 

Job No.: 91.4479 

Sample Description: DEC-SP2-11-1 
CHI28770.BO.MS; Du Pont 

Date Taken: 11/07/1991 
Time Taken: 13:25 
IEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

11/08/1991 
10: 00 
999447130 

BOD, Five Day <1. mg/L 

Chloride 520. mg/L 

COD, Total 49. mg/L 

Fluoride 3.8 mg/L 

N-Ammonia 10. 3 mg/L 

N-Nitrate 37 . 3 mg/L 

N-Nitrite <0. 01 mg/L 

Oil & Grease 2 . mg/L 

PH 5.9 units 

Solids, Total Dissolved 4460. mg/L 

Solids, Total Suspended 6. mg/L 

Sulfate 3200. mg/L 

Arsenic, AA <0.0050 mg/L 

Copper, ICP ^ f\ mg/L 

Kelly^ones 
Project Manager 

o 
Page 2 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

12/18/1991 

Sample No.: 152812 

Job No.: 91.4479 

Sample Description: DEC-SP2-11-1 
CHI28770.BO.MS; Du Pont 

Date Taken: 11/07/1991 
Time Taken: 13:25 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

11/08/1991 
10:00 
999447130 

Zinc, ICP 21.0 mg/L 

OTtii 

Kelly wones 
Project Manager 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

12/18/1991 

Sample No.: 152813 

Job No.; 91.4479 

Sample Description: DEC-SP3-11-1 
CHI28770.BO.MS; Du Pont 

Date Taken: 11/07/1991 
Time Taken: 13:05 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No, 

11/08/1991 
10:00 
999447130 

BOD, Five Day 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

Oil & Grease 

PH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Copper, ICR 

7 . mg/L 

32. mg/L 

65. mg/L 

3.7 mg/L 

21.0 mg/L 

0.60 mg/L 

0.02 mg/L 

7. mg/L 

6.5 units 

1190. mg/L 

100. mg/L 

2300. mg/L 

0. 0055 mg/L 

<0.010 mg/L 

CI 

KellQ^ Jones 
Project Manager 

d 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

12/18/1991 

Sample No.: 152813 

Job No.: 91.4479 

Sample Description: DEC-SP3-11-1 
CHI28770.BO.MS; Du Pont 

Date Taken: 11/07/1991 
Time Taken: 13:05 
lEPA Cert. No.: 100221 

Date Received; 
Time Received; 
WDNR Cert. No. 

11/08/1991 
10: 00 
999447130 

Zinc, ICP 13.4 mg/L 

'ojiUi 

Keiry Jones 
Project Manager 

Page 5 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax. (708) 289-5445 

o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

12/18/1991 

Sample No.: 153437 

Job No.: 91.4614 

Sample Description: DEC-SP2-11-2 
CH128770.BO.MS; Du Pont 

Date Taken: 11/14/1991 
Time Taken: 07:55 
lEPA Cert. No.: 100221 

Date Received: 
Time Received; 
WDNR Cert. No. 

11/15/1991 
10 : 30 
999447130 

Chloride 400. mg/L 

COD, Total 65. mg/L 

Fluoride 3.6 mg/L 

N-Ammonia 10.6 mg/L 

N-Nitrate 38.2 mg/L 

N-Nitrite <0.01 mg/L 

Oil & Grease 1. mg/L 

PH 5.7 units 

Solids, Total Dissolved 4450. mg/L 

Solids, Total Suspended 5. mg/L 

Sulfate 3200. mg/L 

Arsenic, AA <0.0050 mg/L 

Copper, ICP <0.010 mg/L 

Zinc, ICP • ^ 23.5 mg/L 

Kel^ Jones 
Project Manager 

o 

d 
Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

12/13/1991 

Sample No.: 153959 

Job No.: 91.4767 

Sample Description: DEC-SP3-11-3 
CH128770.B0.MS;DuPont East 

Date Taken: 11/21/1991 
Time Taken: 08:10 
lEPA Cert. No.: 100221 

Date Received: 
Time Received; 
WDNR Cert. No. 

11/22/1991 
10: 00 
999447130 

Chloride 24. mg/L 

COD, Total 49 . mg/L 

Fluoride 0.8 mg/L 

N-Ammonia 0.54 mg/L 

N-Nitrate 0.28 mg/L 

N-Nitrite 

H
 

O
 

O
 

V
 mg/L 

PH 6.8 units 

Solids, Total Dissolved 1200. mg/L 

Solids, Total Suspended 17. mg/L 

Sulfate 800 . mg/L 

Arsenic, AA 0. 116 mg/L 

Zinc, ICP 0.735 mg/L 

% C U.ok . ) 
^ly Jones 
Project Manager 

Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

12/13/1991 

Sample No.: 153960 

Job No.: 91.4767 

Sample Description: DEC-SP2-11-3 
CH128770.B0.MS;DuPont East 

Date Taken: 11/21/1991 
Time Taken: 09:00 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

11/22/1991 
10: 00 
999447130 

BOD, Five Day 1. mg/L 

Chloride 326. mg/L 

COD, Total 36. mg/L 

Fluoride 3.7 mg/L 

N-Ammonia 9.8 mg/L 

N-Nitrate 28.8 mg/L 

N-Nitrite <0.01 mg/L 

Oil & Grease <1. mg/L 

PH 5 . 6 units 

Solids, Total Dissolved 3980 . mg/L 

Solids, Total Suspended 5. mg/L 

Sulfate 2900. mg/L 

Arsenic, AA <0.0050 mg/L 

Copper, ICP V <0.010 mg/L 

illy Jones 
Project Manager 

o 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

12/13/1991 

Sample No.: 153960 

Job No.: 91.4767 

Sample Description: DEC-SP2-11-3 
CH128770.B0.MS;DuPont East 

Date Taken: 11/21/1991 
Time Taken: 09:00 
lEPA Cert. No.: 100221 

Date Received; 
Time Received: 
WDNR Cert. No. 

11/22/1991 
10: 00 
999447130 

Zinc, ICP 16. 5 mg/L 

lly Jones 
Project Manager 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

12/18/1991 

Sample No.: 154410 

Job No.: 91.4865 

Sample Description: DEL-SP2-11-4 
CH128770.B0.MS; DuPont 

Date Taken: 11/26/1991 
Time Taken: 08:15 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No, 

11/27/1991 
10:00 
999447130 

BOD, Five Day <1. mg/L 

Chloride 360. mg/L 

COD, Total 26. mg/L 

Fluoride 4.9 mg/L 

N-Ammonia 9.4 mg/L 

N-Nitrate 20.6 mg/L 

N-Nitrite <0.01 mg/L 

Oil & Grease <1. mg/L 

PH 5.8 units 

Solids, Total Dissolved 3580. mg/L 

Solids, Total Suspended 1. mg/L 

Sulfate 250. mg/L 

Arsenic, AA <0.0050 mg/L 

Copper, ICP 

Kell/T 
Pro 

<0.010 

Jones 
: Manager 

mg/L 

o 

d 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett. iL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

12/18/1991 

Sample No.: 154410 

Job No.: 91.4865 

Sample Description: DEL-SP2-11-4 
CH128770.B0.MS; DuPont 

Date Taken: 11/26/1991 
Time Taken: 08:15 
lEPA Cert. No.; 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

11/27/1991 
10:00 
999447130 

Zinc, ICP 22.6 mg/L 

Kelly Jones 
Project Manager 

Page 2 



Attachment 2 
Data Validation Summary 

Monthly Monitoring Program 



MEMORANDUM Cf^Hlll 

TO: Pixie Newman/CHI 
Susan Mulholland/CHI 

FROM: Lori J. Bootz/GLO 

DATE: December 20, 1991 

SUBJECT: Data Validation for Groundwater Seep Samples 
Du Pont East Chicago, Indiana 

PROJECT: CHI28770.B0.MR 

Introduction 

This memorandum presents the data validation discussion for the inorganic analytical results 
for Groundwater Seep 1 samples collected on November 7, and 21, 1991, and Groundwater 
Seep 2 samples collected on November 7, 14, 21, and 26, 1991, and a Groundwater sample 
collected from Seep 3 on November 7, 1991, at the Du Pont Plant in East Chicago, Indiana. 
Sampling was performed in compliance with the U.S. EPA-requested "monthly monitoring 
program." 

Samples were analyzed for major ions and selected metals by NET Laboratories in Bartlett, 
Illinois. Sample collection and transport were performed under strict chain-of-custody 
procedures. Requested QA/QC data included holding time data, chain-of-custody forms, 
calibration and procedure blank results, initial calibration verification standard recoveries, 
continuing calibration recovery results, field blank results, matrix spike and matrix spike 
duplicate results, and laboratory spike results. The QA/QC and sample data were reviewed 
as described below. 

Holding Times 

Inspection of holding times showed that the holding time requirements, as specified by the 
EPA Methods for Chemical Analysis of Water and Wastes, were met with the exception of 
the following instances: one total suspended solids (TSS) sample and three total dissolved 
solid (TDS) samples exceeded their 7-day holding time by one day. In this reviewers 
opinion, the qualification of TSS and TDS results is inappropriate for missing a holding time 
by one day. 



Chain of Custody 

The chain-of-custody forms were reviewed for accuracy and completeness. All necessary 
information was provided and found to be accurate. All requested analyses were performed, 
and the data packages were complete. 

Blanks 

The calibration and procedure blank results were inspected tor possible contaminants. 
These blanks were free of compound concentrations equal to or greater than compound 
reporting limits. 

C^.libration Recovery Results 

Except for arsenic recoveries, the initial calibration verification (ICV) and continuing 
calibration verification (CCV) standard recoveries were within the EPA established control 
limits of _+ 10% of true value. 

Arsenic ICV and CCV standard recoveries were below the 10% control limit. The arsenic 
results for groundwater seep samples collected November 7, 14, and 21, 1991 were qualified 
as estimated and flagged with a "J." 

Laboratory Control Spikes 

The laboratory spike recoveries were within the EPA control limit of ± 20% of true value. 
No qualifying action was required as a result of laboratory control spikes. 

Matrix Spike/Matrix Spike Duplicate Fortifications 

Except for nitrate, the matrix spike and matrix spike duplicate results were within EPA and 
methodology control limits for all parameters. Nitrate recoveries were low for all samples 
except for the Seep 2 sample collected on November 26, 1991. Nitrate results associated 
with these low recoveries were qualified as estimated and flagged with a "J". 

o 



Sample Results and Conclusions 

The Groundwater Seeps 1 and 3 results from this round of sampling were compared, and 
found to be generally consistent with data from previous sample events. The amount of 
Groundwater Seep 2 data is too limited to make data observations. 

In this round of data validation, eleven typographical errors were encountered in the data 
tables. These errors required clarification from the lab, via phone, and subsequent reissuing 
of the corrected tables. Future data reviews will have to pay attention to this issue to ensure 
that this problem has been resolved. 

With the exception of the qualified results, this round of sample results are valid and 
useable. 



m 

December Monthly Monitoring Report 
for the Groundwater Seeps at the 

Du Pont East Chicago Plant 
East Chicago, Indiana 

Prepared by CH2M HILL 
on behalf of 

E.I. du Font de Nemours & Company 

January 23, 1992 

CHIia5/035.51 



Introduction 

In response to U.S. EPA's Section 308 Information Request dated February 13, 1991, 

and U.S. EPA's amended Information Request dated June 27, 1991, Du Pont is 

submitting this monthly monitoring report characterizing the quality of the groundwater 

seep referenced in the original request (Groundwater Seep 1) and two other groundwater 

seeps referenced in the amended request (Groundwater Seeps 2 and 3) at Du Pont's 

East Chicago Plant. This report contains the results of the "monthly monitoring 

program" for December 1991. 

Sample Collection and Analysis 

The December "monthly monitoring program" sampling activities consisted of monitoring 

groundwater seep conditions and obtaining a grab sample from each seep, if possible, 

once per week. Monitoring was performed on December 5, 12, 18, and 26, 1991. 

Groundwater seep flow rates were measured and recorded during each sampling event 

(Table 1). Samples were collected from Groundwater Seeps 1, 2, and 3 on December 

18. On December 5 and 12, Groundwater Seep 3 was not present. Consequently, 

samples were collected from Groundwater Seeps 1 and 2 only. Groundwater Seep 2 was 

present and sampled on December 26. Groundwater Seeps 1 and 3 were not present. 

Sample fractions collected for oil and grease, total suspended solids, and pH analyses 

o 

d 



were not filtered. All other sample fractions were filtered. 

After the samples were collected, filtered, and preserved, as appropriate, the samples 

were shipped via overnight courier to National Environmental Testing, Inc. (NET) 

analytical laboratory in Bartlett, Illinois. The samples collected from Groundwater 

Seep 1 were analyzed for the following constituents; chemical oxygen demand (COD), 

ammonia-N, nitrate, nitrite, sulfate, chloride, fluoride, total dissolved solids, total 

; suspended solids, arsenic, zinc, and pH. The samples collected from Groundwater Seeps 

2 and 3 were analyzed for all of the constituents listed above, plus biological oxygen 

demand (BCD-five day), oil and grease, and copper, as originally requested. In the 

amended request, BCD-five day, oil and grease, and copper were dropped from the 

Groundwater Seep 1 monitoring requirements. 

Analytical Results and Interpretation 

Tables 2, 3, and 4 summarize the analytical results of the "monthly monitoring program" 

for the month of December for Groundwater Seeps 1, 2, and 3, respectively. All 

laboratory data sheets for samples collected and analyzed during December for the 

"monthly monitoring program" are provided in Attachment 1. 

Attachment 2 contains a data validation summary of OA/QC information associated with 

the analysis of the December groundwater seep samples. 



Comparing the December Groundwater Seep 1 data to that collected in preceding 

months for Groundwater Seep 1 (Table 5), the following observations were made: 

• The average COD concentration for December was higher than all 

previous months in the "monthly monitoring program." 

• The average pH for December was slightly lower than all previous months 

in the "monthly monitoring program." 

• Except those previously noted, all December data were similar to data 

obtained in previous months. 

Tables 6 and 7 present average concentrations of constituents analyzed in Groundwater 

Seep 2 and 3 samples, respectively, for each month that these seeps have been included 

in the "monthly monitoring program." Generalizations regarding trends in water quality 

for Groundwater Seeps 2 and 3 can be formulated when more data are available for 

these groundwater seeps. 

o 



TABLE 1 

GROUNDWATER SEEP FLOW RATES (GPM) 
DECEMBER MONTHLY MONITORING PROGRAM 

DECEMBER 1991 

Date 
Groundwater 

Seep 1 
Groundwater 

Seep 2 
Groundwater 

Seep 3 

December S 

December 12 

December 18 

December 26 

0.24 

0.68 

0.32 

NP* 

12.9 

16.8 

12 

9.0 

NP**** 

NP*** 

0.33 

NP* 

Notes: 
NP* denotes not present. No flow. Groundwater seep location dry. 
NP** denotes not present. Groundwater seep location submerged below river surface. 
When a groundwater seep becomes submerged beneath the surface of a water body, it 
(by definition) is no longer a seep and technically is no different than the rest of 
the groundwater discharge to that surface water body. There is no simple way to 
measure and distinguish this discharge from the rest of the groundwater discharge to 
the Grand Calunet River. 
NP*** denotes not present. No flow. Groundwater seep location wet, but no flow 
to river. 
UP**** denotes not present. No flow. Groundwater seep location frozen. 



TABLE 2 o 
CONSTITUENTS DETECTED IN GROUNDUATER SEEP 1 

DECEMBER MONTHLY MONITORING PROGRAM 
DECEMBER 1991 

Sanple ID: 
Lab: 
Lab ID: 
Date: 
Filtered (Yes/No): 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (H«/1) 
COO 
Chloride 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (IQ/I) 
Arsenic 
Zinc 

DEC-SP1-12-1 
MET 

154693 
12/S/91 

Yes 

0.24 

170 
24 
0.8 
0.08 
0.80 

1170 
129* 
700J 
6.9* 

0.102 
0.898J 

0EC-SP1-12-2 
NET 

155139 
12/12/91 

Yes 

0.68 

49 
14 
0.9 

0.46 
0.64 

1020 
9* 
900 
6.8* 

0EC-SP1-12-3 
NET 

155515 
12/18/91 

Yes 

0.32 

14 
18 
1.1 

0.92 
0.20 

1220 
146J* 
800 
7.0* 

0.060 
0.840 

0.045 
0.355 

Average 

0.41 

78 
19 
0.9 

0.49 
0.55 

1140 
90* 
800 
6.9* 

0.069 
0.700 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
J denotes estimated value. 
A value of one-half the detection limit used in averaging not detected values. 

o 
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TABLE 3 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 2 
DECEMBER MONTHLY MONITORING PROGRAM 

DECEMBER 1991 

Sample ID: 
Lab: 
Lab ID: 
Date: 
Filtered (Yes/No): 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
BOD-Five Day 
COO 
Chloride 
Fluoride 
Nitrogen, Amnonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Oil and Grease 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 

DEC-SP2-12-1 DEC-SP2-12-2 DEC-SP2-12-3 
NET 

15469A 
12/5/91 

Yes 

12.9 

1 
96 
340 
2.2 
1.49 
14.7 

3050 
3* 
2000J 
5.6* 

18.6J 

NET 
155140 
12/12/91 

Yes 

16.8 

1 
39 
240 
1.9 
7.58 
14.7 

1* 
2720 
* 

1900 
5.7* 

14.9 

NET 
155516 
12/18/91 

Yes 

12 

J 
11 
250 
1.9 
5.2 
M.5 

J* 
2840 
4J* 
1800 
5.6* 

13.4 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
NA denotes not analyzed. 
J denotes estimated value. 
A value of one-half the detection limit used in averaging not detected values. 

DEC-SP2-12-4 
NET 

155756 
12/26/91 

Yes 

9.0 

5J 
61 
48 
2.5 
6.2 
13.3 

J* 
2760J 
4* 
1800 
5.9* 

15.8 

Average 

13 

2 
52 
220 
2.1 
5.1 
13.6 

1* 
2840 
3* 
1900 
5.7* 

15.7 



TABLE 4 

CONSTITUENTS DETECTED IN GROUNOUATER SEEP 3 
DECEMBER MONTHLY MONITORING PROGRAM 

DECEMBER 1991 

Sample ID: 
Lab: 
Lab ID: 
Date: 
Filtered (Yes/No): 

AVERAGE FLOU RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
BCD-Five Day 
COO 
Chloride 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Oil and Grease 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
J denotes estimated value. 

DEC-SP3-12-3 
NET 

155S17 
12/18/91 

Yes 

0.33 

6J 
14 
28 
3.1 
17.2 
0.20 

J* 
2890 
214J* 
2100 
6.2* 

16.0 o 

o 



TABLE 5 

AVERAGE COWCEMTRATIOMS IN GROUNDWATER SEEP J 
MONTHLY MONITORING PROGRAM 

1991 

April May June July August 

AVERAGE FLOW RATE (gpm) 0.78 0.86 0.87 0.62 0.35 

WATER QUALITY PARAMETERS (mg/l) 
COD 14 15 23 19 21 
Chloride 32 32 25 25 23 
Fluoride 1.0 1.2 1.0 1.1 0.9 
Nitrogen, Atimonia 0.34 0.58 0.91 0.53 0.53 
Nitrogen, Nitrate 0.47 1.3 0.94 0.35 0.08 
Nitrogen, Nitrite 0.01 0.15 
Total Dissolved Solids 1260 1400 1110 1340 1400 
Total Suspended Solids 6* 6* 27* 145* 28* 
Sulfate 760 840 740 830 840 
pH (lab) 7.2* 7.1* 7.0* 7.0* 7.0* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 0.046 0.054 0.068 0.103 0.017 
Zinc 0.78 0.544 0.635 0.578 0.378 

Notes: 
* Sample fraction not filtered. 
**October values derived from one sampling event. Values are not averages. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

September October** November December 

0.36 0.78 0.51 0.41 

7 
43 
0.8 
0.75 
0.31 

1260 
5* 
850 
7.1* 

0.99 
0.433 

33 
18 
0.9 
0.4 

0.35 

1260 
10* 
800 

7.1* 

0.100 
0.977 

54 
22 
0.8 
0.5 
0.82 
0.01 
2100 
250* 
800 
7.0* 

0.084 
0.556 

78 
19 
0.9 

0.49 
0.55 

1140 
90* 
800 
6.9* 

0.069 
0.700 



TABLE 6 

AVERAGE CONCENTRATIONS IN GROUNDWATER SEEP 2 
MONTHLY MONITORING PROGRAM 

1991 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 

July August Septetrber October** November December 

NP NP NP 8.1 10.5 13 

BOD-Five Day 2 0.7 2 
COD 29 44 52 
Chloride 420 400 220 
Fluoride 2.9 4.0 2.1 
Nitrogen, Ammonia 6.6 10.0 5.1 
Nitrogen, Nitrate 38.2 31.2 13.6 
Nitrogen, Nitrite 
Oil and Grease « 1* 1* 
Total Dissolved Solids 4040 4120 2840 
Total SuspefKled Solids 9* 4* 3* 
Sulfate 2800 2400 1900 
pH (lab) 5.9* 5.8* 5.7* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 26.9 

Notes: 
* Sample fraction not filtered. 
**Values derived from one sampling event. Values are not averages. 
NP denotes not present. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

20.9 15.7 

Q Q Q 



TABLE 7 

AVERAGE CONCENTRATIONS IN GROUNDWATER SEEP 3 
MONTHLY MONITORING PROGRAM 

1991 

July August September** October** November** December** 

AVERAGE FLOW RATE (gpm) NP 0.39 0.26 0.54 0.22 0.33 

WATER QUALITY PARAMETERS (mg/l) 
BOO-Five Day 4 4 2 7 6 
COD 14 23 26 65 14 
Chloride 28 68 22 32 28 
Fluoride 1.2 1.0 2.1 3.7 3.1 
Nitrogen, Ammonia 3.4 4.6 2.0 21.0 17.2 
Nitrogen, Nitrate 0.43 0.50 0.53 0.60 0.20 
Nitrogen, Nitrite 0.02 
Oil and Grease 1* 2* 1* 7* * 
Total Dissolved Solids 3110 2900 2400 1190 2890 
Total Suspended Solids 190* 46* 49* 100* 214* 
Sulfate 1900 1770 800 2300 2100 
pH (lab) 6.1* 6.4* 6.6* 6.5* 6.2* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 0.005 0.0055 
Copper 0.055 0.013 
Zinc 22.0 28.1 21.1 13.4 16.0 

Notes: 
* Sample fraction not filtered. 
**Values derived from one sampling event. Values are not averages. 
NP denotes not present. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 



Attachment 1 
Laboratoiy Data Sheets 

Monthly Monitoring Program 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

Sample Description: 

12/23/1991 

Sample No.: 154693 

Job No.: 91.4947 

DEC-SPl-12-1 
CHI28770.B0.MS; DuPont 

Date Taken; 12/0t>/1991 
Time Taken: 10:20 
lEPA Cert. No. 100221 

Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Zinc, ICP 

24. 
170. 
0.8 
0. 08 
0.80 
<0. 01 
6.9 
1170. 
129. 
700. 
0. 102 
0.898 

Date Received: 
Time Received: 
WDNR Cert. No. 

12/06/1991 
10:00 

999447130 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Neal E. Cleghorn 
Project Manager 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

d 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

Sample Description: 

01/02/1992 

Sample No.: 155139 

Job No.: 91.5088 

DEC-SPl-12-2 
CH128770.B0.MS; DuPont 

Date Taken: 12/12/1991 
Time Taken: 09:31 
lEPA Cert. NO.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No, 

12/13/1991 
10:00 
999447130 

Chloride 

COD, Total 

Fluoride 

N-Aitunonia 

N-Nitrate 

N-Nitrite 

PH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Zinc, ICP 

14. 

49. 

0.9 

0.46 

0.64 

<0.01 

6.8 

1020. 

9. 

900. 

0.060 

0.840 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

d 

'oyOiA 

KeLly Jones 
Project Manager 

d 
Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 53201 

01/10/1992 

Sample No.: 155515 

Job No.: 91.5202 

Sample Description: DEC-SPl-12-3 
CHI28770.B0.MS; DuPont 

Date Taken: 12/18/1991 
Time Taken: 10:45 
lEPA Cert. No.: 100221 

Date Received; 
Time Received: 
WDNR Cert. No. 

12/19/1991 
10:00 
999447130 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

pH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Zinc, ICP 

18. 

14. 

1.1 

0.92 

0.20 

<0.01 

7.0 

1220. 

146. 

800. 

0.045 

0. 355 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

felly Jones 
Project Manager 

Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

Sample Description: 

12/23/1991 

Sample No.: 154694 

Job No.: 91.4947 

DEC-SP2-12-1 
CHI28770.B0.MS; DuPont 

Date Taken: 
Time Taken: 

12/05/1991 
10:40 

Date Received: 
Time Received: 

12/06/1991 
10: 00 

lEPA Cert. No. 100221 WDNR Cert. No. 999447130 

BOD, Five Day 1. mg/L 
Chloride 340. mg/L 
COD, Total 96. mg/L 
Fluoride 2.2 mg/L 
N-Ammonia 1.49 mg/L 
N-Nitrate 14.7 mg/L 
N-Nitrite <0.01 mg/L 
Oil & Grease <1. mg/L 
PH 5.6 units 
Solids, Total Dissolved 3050. mg/L 
Solids, Total Suspended 3. mg/L 
Sulfate 2000. mg/L 
Arsenic, AA <0.0050 mg/L 
Copper, ICP <0.010 mg/L 
Zinc, ICP 18.6 mg/L 

o 

Neal E. Cleghorn 
Project Manager o 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

01/02/1992 

Sample No.; 155140 

Job No.: 91.5088 

Sample Description: DEC-SP2-12-2 
CH128770.B0.MS; DuPont 

Date Taken: 12/12/1991 
Time Taken: 10:15 
IEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

12/13/1991 
10:00 
999447130 

BOD, Five Day 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

Oil & Grease 

PH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Copper, ICP 

1. 

240. 

39. 

1.9 

7.58 

14.7 

<0.01 

1. 

5.7 

2720. 

<1. 

1900. 

<0.0050 

OtOlO 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Kelly Jones 
Project Manager 
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NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

01/02/1992 

Sample No.: 155140 

Job No.: 91.5088 

Sample Description: DEC-SP2-12-2 
CH128770.B0.MS; DuPont 

Date Taken: 12/12/1991 
Time Taken: 10:15 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No, 

12/13/1991 
10:00 
999447130 

Zinc, ICP 14.9 mg/L 3 

Kelly Jones 
Project Manager 

Page 3 

o 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 53201 

01/10/1992 

Sample No.: 155516 

Job No.: 91.5202 

Sample Description: DEC-SP2-12-3 
CHI28770.B0.MS; DuPont 

Date Taken: 12/18/1991 
Time Taken: 11:50 
lEPA Cert. No.: 100221 

Date Received; 
Time Received: 
WDNR Cert. No, 

12/19/1991 
10:00 
999447130 

BOD, Five Day <1. mg/L 

Chloride 250. mg/L 

COD, Total 11. mg/L 

Fluoride 1.9 mg/L 

N-Ammonia 5.2 mg/L 

N-Nitrate 11.5 mg/L 

N-Nitrite <0.01 mg/L 

Oil & Grease <1. mg/L 

pH 5.6 units 

Solids, Total Dissolved 2840. mg/L 

Solids, Total Suspended 4. mg/L 

Sulfate 1800. mg/L 

Arsenic, AA <0.0050 mg/L 

Copper, ICP _ <0.010 mg/L 

K^iy Jones 
Project Manager 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 53201 

01/10/1992 

Sample No.: 155516 

Job No.: 91.5202 

Sample Description: DEC-SP2-12-3 
CHI28770.B0.MS; DuPont 

Date Taken: 12/18/1991 
Time Taken: 11:50 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

12/19/1991 
10:00 
999447130 

Zinc, ICP 13.4 mg/L o 

KelSLy Jones 
Project Manager 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

01/14/1992 

Sample No.: 155756 

Job No.: 91.5279 

Sample Description; HFP — —19—A 
CHI28770.BO.MS; Dupont 

Date Taken: 12/26/1991 
Time Taken: 10:15 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

12/27/1991 
10:00 
999447130 

BOD, Five Day 5. mg/L 

Chloride 48. mg/L 

COD, Total 61. mg/L 

Fluoride 2.5 mg/L 

N-Ammonia 6.2 mg/L 

N-Nitrate 13.3 mg/L 

N-Nitrite <0.01 mg/L 

Oil & Grease <1. mg/L 

PH 5.9 units 

Solids, Total Dissolved 2760. mg/L 

Solids, Total Suspended 4. mg/L 

Sulfate 1800. mg/L 

Arsenic, AA <0.0050 mg/L 

Copper, ICP j/ ^ pN <0.010 mg/L 

Kei:^ Jones 
Project Manager 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

(I 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

01/14/1992 

Sample No.: 155756 

Job No.: 91.5279 

Sample Description: DEC - SP2-12-4 
CHI28770.B0.MS; Dupont 

Date Taken: 12/26/1991 
Time Taken: 10:15 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No, 

12/27/1991 
10:00 
999447130 

Zinc, ICP 15.8 mg/L o 

Kelly Jones 
Project Manager 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 53201 

01/10/1992 

Sample No.: 155517 

Job No.: 91.5202 

Sample Description: DEC-SP3-12-3 
CHI28770.B0.MS; DuPont 

Date Taken: 12/18/1991 
Time Taken: 11:15 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No, 

12/19/1991 
10:00 
999447130 

BOD, Five Day 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

Oil & Grease 

PH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Copper, ICP 

6. 

28. 

14. 

3.1 

17.2 

0.20 

<0.01 

<1. 

6.2 

2890. 

214. 

2100. 

<0.0050 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Project Manager 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 53201 

01/10/1992 

Sample No.: 155517 

Job No.: 91.5202 

Sample Description: DEC-SP3-12-3 
CHI28770.B0.MS; DuPont 

Date Taken: 12/18/1991 
Time Taken: 11:15 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

12/19/1991 
10:00 
999447130 

Zinc, ICP 16.0 mg/L o 

Jones 
Project Manager 
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MEMORANDUM CHMHILL 

TO: Pixie Newman/CHI 
Susan Mulholland/CHI 

FROM: Lori J. Bootz/GLO 

DATE: January 16, 1992 

SUBJECT: Data Validation for Groundwater Seep Samples 
Du Pont, East Chicago, Indiana 

PROJECT: CHI28770.B0.MR 

Introduction 

This memorandum presents the data validation discussion for the inorganic analytical results 
for Groundwater Seep 1 samples collected on December 5, 12, and 18, 1991; Groundwater 
Seep 2 samples collected on December 5, 12, 18, and 26, 1991; and Groundwater Seep 3 
samples collected on December 18, 1991, at the Du Pont Plant in East Chicago, Indiana. 
Sampling was performed in compliance with the U.S. EPA-requested "monthly monitoring 
program." 

Samples were analyzed for major ions and selected metals by NET Laboratories in Bartlett, 
Illinois. Sample collection and transport were performed under strict chain-of-custody 
procedures. Requested QA/QC data included holding time data, chain-of-custody forms, 
calibration and procedure blank results, initial cahTsration verification standard recoveries, 
continuing calibration recovery results, field blank results, matrix spike and matrix spike 
duplicate results, and laboratory spike results. The QA/QC and sample data were reviewed 
as described below. 

Holding Times 

Inspection of holding times showed that the holding time requirements, as specified by the 
U.S. EPA's Methods for Chemical Analysis of Water and Wastes, were met with the 
exception of the following instances. BOD-five day samples collected on December 18, 
1991, exceeded the 48-hour holding time by one day. Results for Groundwater Seeps 2 and 
3 associated with this analysis were qualified as estimated and flagged with "UJ" and "J" 
respectively. Total suspended solids collected on December 18, 1991, exceeded the 7-day 
holding time by two days. Results for Groundwater Seeps 1, 2 and 3 associated with this 
analysis were qualified as estimated and flagged with a "J". BOD-five day samples collected 
on December 26, 1991, exceeded holding times by six days. The Groundwater Seep 2 result 
associated with the analysis was qualified as estimated and flagged with a "J". Total 



dissolved solids collected on December 26, 1991, exceeded the 7-day holding time by four 
days. The Groundwater Seep 2 result was qualified as estimated and flagged with a "J". 

Chain of Custody 

The chain-of-custody forms were reviewed for accuracy and completeness. All necessary 
information was provided and found to be accurate. All requested analyses were performed, 
and the data packages were complete. 

Blanks 

The calibration and procedure blank results were inspected for possible contaminants. With 
the exception of copper and zinc, these blanks were free of compound concentrations equal 
to or greater than compound reporting limits. 

Copper and zinc were found in the January 9 procedure blanks. The zinc concentration was 
at least a factor of three hundred smaller than the corresponding Groundwater Seep 2 zinc 
concentration, making data qualification unnecessary. The corresponding copper result of 
Groundwater Seep 2 was below the detection limit, indicating that qualifying action is 
unnecessary. 

Calibration Recoveiy Results 

The initial calibration verification (ICV) standard recoveries were within the EPA 
established control limits of _+ 10% of true value. With the exception of zinc recoveries, the 
continuing calibration verification (CCV) recoveries were within the EPA established control 
limits of Hh 10% of true value. 

A CCV zinc standard yielded recovery above the 10% control limit for the groundwater seep 
samples collected on December 5, 1991. The associated samples were qualified as estimated 
and flagged with a "J". 

Laboratory Control Spikes 

The laboratory spike recoveries were within the EPA control limit of ± 20% of true value 
with the exception of oil and grease. Groundwater seep samples collected December 18 and 
26, 1991, were qualified as estimated and flagged with a "UJ" due to low recoveries of oil 
and grease. 

Matrix Spike/Matrix Spike Duplicate Fortifications 

Except for sulfate, the matrix spike and matrix spike duplicate results were within EPA and 
methodology control limits. Groundwater seep samples collected December 5, 1991 did not 

CHI109A)12.51 
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meet the EPA ^25% spike recovery value for sulfate." The groundwater seep sample sulfate 
values associated with these high recoveries were qualified as estimated and flagged with a 
lljll 

Sample Results and Conclusions 

The Groundwater Seeps 1, 2 and 3 results from this round of sampling were compared, and 
found to be generally consistent with data from previous sample events. 

With the exception of the qualified results, this round of sample results are valid and 
useable. 

CHIlSSAWSJil 



One-Time Monthly Monitoring Report 
for the Groundwater Seeps 2 and 3 at the 

DuPont East Chicago Plant 
East Chicago, Indiana 

Prepared by CH2M HILL 
on behalf of 

E.I. du Pont de Nemours & Company 

January 27, 1992 
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MEMORANDUM CHMHILL 

TO: Gene Hartstein/Du Pont 
O.J. Meyer/Du Pont 
Norman Griffiths/Du Pont 
David Epps/DERS 

FROM: Susan Mulholland/CH2M HILL 
Erik Spande/CH2M HILL 
Pixie Newman/CH2M HILL 

DATE: January 27, 1992 

SUBJECT: Report of One-Time Monitoring at Groundwater Seeps 2 and 3 
Du Pont East Chicago Plant 

In response to U.S. EPA's amended Section 308 Information Request dated June 27, 
1991, Du Pont is submitting this "one-time monitoring program" report characterizing 
the quality of Groundwater Seeps 2 and 3 at Du Pont's East Chicago Plant. The 
groundwater seeps are located along the Grand Calumet River (see enclosed figure). 

As specified in U.S. EPA's original Section 308 Information Request dated February 
13, 1991, two grab samples were collected from Groundwater Seeps 2 and 3. These 
samples were analyzed for priority pollutants using U.S. EPA Me^ods 1624 and 1625 
and priority pollutants using the U.S. EPA methods described in 40 CFR 136, 
Appendix C. In addition, the water quality parameters specified for the "monthly 
monitoring program" were analyzed. The fraction of each sample for inorganics 
analysis was split for analysis of total and dissolved inorganics. Although the U.S. 
EPA's Request specified total concentrations, dissolved concentrations were analyzed 
because these are more representative of the quality of the groundwater discharge 
than total concentrations including suspended solids. 

A duplicate sample from each groundwater seep was also sent to a second laboratory 
for analysis. The results of these analyses are for quality assurance purposes, as well 
as, consistency with the "monthly monitoring program," the samples for which are 
being analyzed by this laboratory. 

Groundwater Seep 2 was sampled April 4, 1991, and Groundwater Seep 3 was 
sampled April 25, 1991. Laboratory analyses for organics, pesticides/PCBs, and 
inorganics of Groundwater Seep 2 and 3 samples were validated (Attachments 1 and 
2), resulting in the qualification of specified constituents (Tables 1 and 2). 



TABLE 1 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 2 

Sample ID: 
Lab: 
Lab ID: 

DEC-SP2-4-1 DEC-SP2-4-1 DEC-FRSP2-4-1 DEC-FRSP2-4-1 DEC-SSP2-4-1 

Filtered (Yes/No): 

WATER QUALITY PARAMETERS (mg/1) 
Alkalinity, (CaC03) Bicarb. 
Alkalinity, (CaC03) Carb. 
BOD-Five Day 
COD 
Chloride 
Ruoride 
Nitrate + Nitrite 
Nitrogen, Ammonia 
Solids, Dissolved 
Solids, Suspended 
Sulfate 
pH (field) 
Oil and Grease 

CH2M HILL 
18272001/ 
18276001/ 
18426001 

No 

NA 
NA 

121 
0.60 
4.55 
14.8 

1,720 
8 

984 
5.0 
1.7 

CH2M HILL 
S18272001 

Yes 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

CH2M HILL 
18272002/ 
18276002/ 
18426002 

No 

NA 
NA 

124 
0.60 
4.42 
15.0 

1,740 
8 

977 
5.0 
1.8 

CH2M HILL 
SI 8272002 

Yes 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NET 
130118/ 
132608 

No* 

66 

3 
20 

126 
1.5 

3.11" 
1.18 

1,580 
1 

1,040 
5.0 

TRACE INORGANIC COMPOUNDS (mg/l) 
Aluminum NA NA NA 
Beryllium 0.0014 B 0.00081 B 
Cadmium 0.0203 0.0184 0.0212 
Calcium NA NA NA 
Chromium, Total 0.0029 J 0.0049 J 
Copper 0.0089 B 0.0144 B 
Iron NA NA NA 
Lead 0.0055 J 0.0024 J 0.0043 J 
Magnesium NA NA NA 
Manganese NA NA NA 
Mercury 0.00018 B 0.00018 B 0.00018 B 
Nickel 0.0135 J 0.0161 J 0.0181 J 
Potassium NA NA NA 
Selenium 0.0013 B 
Silver 0.0068 B 0.0081 B 
Sodium NA NA NA 
Zinc 5.05 J 4.87 J 4.94 J 

Notes: 
* Inorganic compounds sample fraction filtered. 
* 'Value represents nitrate detected. No nitrite detected. 
No value denotes not detected. 
NA denotes not analyzed. 
B qualifier denotes blank contamination. 
J qualifier dertotes estimated value. 

Comments regarding constituents not detected: 
No pesticides/PCBs detected in Grourxfwater Seep 2. 
No known volatile or semivolatile organic (acid and base/neutral) compounds detected in Groundwater Seep 2. 
No antimony, arsenic, barium, cobalt, cyanide, thallium, or vanadium detected in Groundwater Seep 2. 
No asbestos fibers greater than 10 um in length detected in Groundwater Seep 2. 

NA 

0.0204 
NA 

0.0085 B 
NA 

0.0028 J 
NA 
NA 

0.00018 B 
0.0150 J 

NA 

NA 
4.89 

0.28 

220 

0.275 

110 
0.863 

7.61 

29.3 
4.69 



TABLE 2 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 3 

Sample ID; 
Lab: 
Lab ID: 

Filtered (Yes/No): 

WATER QUALITY PARAMETERS (mg/l) 
Alkalinity. (CaCOS) Bicarb. 
Alkalinity. (CaCOS) Carb. 
BOD-Rve Day 

COD 

Chloride 
Ruoride 
Nitrate Nitrite 
Nitrogen. Ammonia 
Solids. Dissolved 
Solids. Suspended 
Sulfate 
pH (field) 
Oil and Grease 

TRACE INORGANIC COMPOUNDS (mg/l) 

DEC-SP3-4-4A 
CH2M HILL 
18424001/ 
18425001 

No 

NA 
NA 

27.8 
0.94 

1.5 
2830 

83 
1690 
6.51 

1.4 

DEC-SP3-4-4A 
CH2M HILL 
S18424001 

Yes 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

DEC-SP3-4-4B 
CH2M HILL 
18424002/ 
18425002 

No 

NA 
NA 

DEC-SP3-4-4B 
CH2M HILL 
SI 8424002 

Yes 

No value denotes not detected. 
NA denotes not analyzed. 
B qualifier denotes blank contamination. 
J qualifier denotes estimated value. 

25.6 
0.96 
0.23 
0.9 

2860 
57 

1650 
6.65 

1.5 

Aluminum NA NA NA NA 
Arsenic 0.0038 B 0.00095 B 0,0054 B 0.0032 
Cadmium 0.0069 0.0064 0.0081 0.0066 
Calcium NA NA NA NA 
Iron NA NA NA NA 
Lead 0.0056 B 0.0042 B 
Magnesium NA NA NA NA 
Manganese NA NA NA NA 
Nickel 0.0582 0.0626 0.0682 0.0717 
Potassium NA NA NA NA 
Selenium 0.0138 J 0.0094 J 0.0051 J 
Silver 0.0044 B 0.0057 
Sodium NA NA NA NA 
Zinc 10.6 9.95 11.6 11.1 

VOLATILE ORGANIC COMPOUNDS (ug/l) 
Methylene chloride 12 B NA 15 B NA 
T richiorofluoromethane 9 J NA 23 J NA 

Notes: 
* Inorganic compounds sample fraction filtered. 
" Value represents 1.71 mg/l nitrate and 0.01 mg/l nitrite. 

DEC-SSP3-4-4B 
NET 

131855 

NO

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

188 

1 
7 

26 
1.1 

1.72" 
0.68 
2600 

52 
1700 
6.65 

1 

0.08 
0.004 

460 
20.4 

90 
0.611 

1 
0.004 

82 
9.17 

NA 

Comments regarding constituents not detected: 
No pesticides/PCBs detected in Groundwater Seep 3. 
No known semivolatile organic (acid and base/neutral) compounds detected in Groundwater Seep 3. 
No antimony, barium, beryllium, chromium, cobalt, copper, cyanide, iron, mercury, thallium, or vanadium detected in Groundwate 
No asbestos fibers greater than 10 um in length detected in Groundwater Seep 3. 0 



ATTACHMENT 1 

GROUNDWATER SEEP 2 DATA VALIDATION 

DU PONT, EAST CHICAGO, INDIANA 



CHMHIll 
MEMORANDUM 

TO: Pixie Newman/CHI 
Susan Mulhoiland/CHI 

FROM: Dan MacGregor/GLO 

DATE: May 8, 1991 

SUBJECT: Groundwater Seep 2 Data Validation 
Du Pont, East Chicago, Indiana 

PROJECT: CHI28770.B0.2R 

INTRODUCTION 

This memorandum presents the data validation discussion for analytical results for samples 
collected on April 4, 1991 at the Du Pont Plant in East Chicago, Indiana. The sampling was 
performed in accordance with the requirements of the one-time monitoring program for 
Groundwater Seep 2. 

Duplicate seep samples were analyzed for the priority pollutant list compounds by 
CH2M HILL'S laboratory in Montgomery, Alabama. CH2M HILL subcontracted the 
volatile and semivolatile chemical analyses to Reservoirs Analytical Technologies, Inc., in 
Fort Collins, Colorado. Sample collection and transport were performed under strict chain-
of-custody procedures. The data were validated by procedures analogous to the U.S. EPA's 
Laboratory Data Validation Functional Guidelines. QA/QC data included: chain-of-custody 
forms, holding time data, method blank data and results, sample duplicate results, instrument 
calibration data, ICP interference check sample data, post-digestion spike data, matrix spike 
and matrix spike duplicate (MS/MSD) results, and laboratory control spike results. 

VOLATILE AND SEMIVOLATILE ORGANIC ANALYSIS 

The volatile organic analysis (VGA) and semivolatile organic analysis (SVGA) were 
performed using U.S. EPA isotopic dilution methods 1624 and 1625, respectively. These 
methods call for stable, isotopically labeled analogs of each compound to be added to the 
sample, acting as an internal standard and recovery. Because both methods exercise this 
internal quality control, QA/QC checks other then holding time and blank data are not 
required. No compounds were detected in either sample. The library compound search 

CHU62A/018.51 



MEMORANDUM 
Page 2 
May 8, 1991 

performed with these methods yielded one detection in each SVOA sample. The detections 
were not identifiable by the library search. 

BLANKS: The laboratory blank and reagent blank quantitation sheets were inspected for 
possible contaminants. All blanks were free of compound concentrations at levels equal to 
or greater than their reporting limits. 

HOLDING TIMES: The samples met the holding time requirements for organic analyses. 

PESTICIDE AND PCB ANALYSIS 

No pesticides or PCBs were detected. 

QA/QC PARAMETERS: The following QA/QC parameters were reviewed, and no 
deficiencies were noted: holding time data, instrument initial and continuing calibration 
results, process blank results, DDT/endrin degradation results, surrogate spike results, and C* 
MS/MSD results. Because there were no detections, validation of duplicate results was not 
possible. 

INORGANIC ANALYSIS 

Zinc, cadmium, and lead were the only metals detected above the reporting limit. 

BLANKS: Initial and continuing calibration and preparation blank data were inspected for 
possible contaminants. Beryllium, mercury, silver, zinc, selenium, and copper were found to 
be low level contaminants. Zinc is the only one of these metals that was detected in the 
samples at an appreciable level. Because the zinc concentrations in the samples were 
significantly (i.e., 50 times) greater than the zinc concentration in the blanks, the blank 
concentration was deemed insignificant and no qualifiers were added to the sample zinc 
results. All other detections of these chemicals were qualified as "B," blank contaminated. 

QA/QC PARAMETERS: The following QA/QC parameters were validated, and no 
deficiencies were noted: holding time data, instrument initial and continuing calibration, ICP 
interference check sample data, and duplicate results. Laboratory control spikes for 
antimony, silver, zinc, and lead had low recoveries. Due to silver being previously qualified 
as blank contaminated, the additional "J," estimated qualifier was not added. All other 

CHI162A/018.SI 
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May 8, 1991 

detections of these compounds are qualified as "J," estimated. Post-digestion recoveries 
were within control limits for all chemicals except antimony and selenium, whose recoveries 
were low. Because the one detection of selenium was previously qualified as blank 
contaminated, no additional qualifiers were added. 

Inorganic results that are less than the reporting limit but greater than or equal to the 
instrument detection limit are qualified as "J." 

CHAIN OF CUSTODY 

The chain-of-custody forms were reviewed for accuracy and completeness. The necessary 
information was provided and was found to be accurate. 

RESULTS 

The samples were analyzed for the priority pollutant list compounds. The semivolatile 
compound phenanthrene was not reported on the results page. After discussions with the 
laboratory performing this analysis it was determined that phenanthrene was analyzed and 
should have been reported at < 10 fxg/L. Except for phenanthrene, the organics data was 
found to be complete and acceptable. 

The inorganic analytical performance was poor. Many elements were found to be either 
blank contaminants or found to have poor analytical recovery. Cadmium is the only 
inorganic element remaining unqualified. 

With the previously noted qualifiers, the results for all analyses were found to be acceptable 
and valid. 

CHIl62iV0l8.5l 



ATTACHMENT 2 

GROUNDWATER SEEP 3 DATA VALIDATION 

DU PONT, EAST CHICAGO, INDIANA 
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CmHllL 
MEMORANDUM 

TO: Pixie Newman/CHI 
Susan Mulholland/CHI 

FROM: Lori J. Bootz/GLO 

DATE: January 8, 1992 

SUBJECT: Groundwater Seep 3 Data Validation 
Du Pont, East Chicago, Indiana 

PROJECT: CHI28770.B0.3R 

INTRODUCTION 

This memorandum presents the data validation discussion for analytical results for samples 
collected on April 25, 1991 at the Du Pont Plant in East Chicago, Indiana. The sampling 
was performed in accordance with the requirements of the one-time monitoring program for 
Groundwater Seep 3. 

Duplicate seep samples were analyzed for the priority pollutant list volatile, semivolatile and 
inorganic compounds, with select conventional parameters. The analyses were primarily 
performed by CH2M HILL's laboratory in Montgomery, Alabama. CH2M HILL 
subcontracted the volatile, semivolatile and asbestos chemical analyses to Reservoirs 
Analytical Technologies, Inc., in Fort Collins, Colorado. Sample collection and transport 
were performed under strict chain-of-custody procedures. The data were validated by 
procedures analogous with the U.S. EPA's Laboratory Data Validation Functional 
Guidelines. QA/QC data included: chain-of-custody forms, holding time data, method blank 
data and results, sample duplicate results, instrument calibration data, ICP interference 
check sample data, post-digestion spike data, matrix spike and matrix spike duplicate (MS/ 
MSD) results, and laboratory control spike results. 

VOLATILE AND SEMIVOLATILE ORGANIC ANALYSIS 

The volatile organic analysis (VGA) and semivolatile organic analysis (SVGA) were 
performed using U.S. EPA isotopic dilution methods 1624 and 1625, respectively. These 
methods call for stable, isotopically labeled analogs of each compound to be added to the 
sample, acting as an internal standard and recovery. Because both methods exercise this 
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internal quality control, QA/QC checks other then holding time and blank data are not 
required. 

Methylene chloride was detected in the VOA samples. This detection was found to be due 
to laboratory contamination, therefore, the methylene chloride results were qualified as 
probably blank contaminated, flagged with a "B", and are not to be used in making project 
decisions. 

The library compound search revealed that trichlorofluoromethane was detected in each 
VOA sample. The average trichlorofluoromethane concentration was 16 pg/L. This 
concentration is an estimate only. Other tentatively identified compound detections were not 
identifiable. 

The EPA method 1625 SVOA sample analysis resulted in no compound detections being 
made, with the exception of one tentatively identified compound found in sample SP3-4-4A, 
which was unidentifiable. 

BLANKS: The laboratory blank and reagent blank quantification sheets were inspected for 
possible contaminants. TTie VOA laboratory blank contained methylene chloride, and as 
previously discussed all corresponding results were qualified as probably blank contaminated. 
All SVOA blanks were free of compound concentrations at levels equal to or greater than 
their reporting limits. 

HOLDING TIMES: The samples met the holding time requirements for organic analyses. 

PESTICIDE AND PCB ANALYSIS 

No pesticides or PCBs were detected. 

QA/QC PARAMETERS: The following QA/QC parameters were reviewed, and no 
deficiencies were noted: holding time data, instrument initial and continuing calibration 
results, process blank results, DDT/endrin degradation results, MS/MSD results and 
surrogate spike results. As a result of no compound detections being made, the accuracy of 
duplicate results could not be determined. 

3 

3 
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INORGANIC ANALYSIS 

Zinc, cadmium, nickel and lead were the only metals detected above the reporting limit. 

BLANKS: Initial and continuing calibration and preparation blank data were inspected for 
possible contaminants. Lead was found to be a low level contaminant. The detections of 
lead were qualified as probably blank contaminated and flagged with a "B." 

QA/QC PARAMETERS: The following QA/QC parameters were validated, and no 
deficiencies were noted: holding time data, instrument initial and continuing calibration, ICP 
interference check sample data, and duplicate results. 

Selenium was detected in the samples at concentrations less than the method detection limit 
but greater than the instrument detection limit, therefore these results were considered as 
estimated and flagged with a "J". 

Post-digestion recoveries were within control limits for all elements except selenium, whose 
recovery was below acceptable QC limits. As previously stated, selenium results were 
qualified as estimated due to low concentrations, and subsequently, no additional qualifiers 
were added. 

CHAIN OF CUSTODY 

The chain-of-custody forms were reviewed for accuracy and completeness. The necessary 
information was provided and was found to be accurate. 

ASBESTOS ANALYSIS 

The asbestos analysis was performed using method EPA 600/M4/82-020. Asbestos was 
detected in one of the two samples. One asbestos matrice was detected in the duplicate 
sample at a concentration equal to the method detection limit. Due to only one matrice 
being found, the sample result was qualified as estimated and flagged with a "J." 

QA/QC PARAMETERS: The following QA/QC parameters were validated, and no 
deficiencies were noted: holding time data, method blank data and sample preparation data. 
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RESULTS 

The samples were analyzed for the priority pollutant list compounds. There were no true 
organic detections. Trichlorofluoromethane was detected as a tentatively identified 
compound. The organics data was found to be complete and acceptable. 

The inorganic analytical performance was complete and acceptable. Selenium was detected 
at concentrations less than or equal to the method detection limit and lead was found to be 
a low level laboratory contaminant. All lead results were qualified as blank contaminated 
and flagged with a "B." All selenium results were qualified as estimated and flagged with a 

>» 

With the exception of previously noted qualified results, the sample results for all analyses 
were found to be acceptable and valid. 

W 
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CASE NABRATIVE 
General Chemistry 

Batch Number: 18272 

CIlent/Project: DUPONT - EAST CHICAGO 

I. Holding Time: All criteria met. 

II. /Analysis: 

A. Calibration: 
B. Blanks: 
C. Matrix Spike: 
D. Duplicate Analysis: 
E. Lab Control Sample: 
F. Other: 

Acceptance criteria met. 
Acceptance criteria met. 
Acceptance criteria met. 
Acceptance criteria met. 
Acceptance criteria met. 
The matrix spike and duplicate results 
associated with 18272 are in-house batch 
specific results. 

III. I certify that this data package is in compliance with the terms and 
conditions agreed to by the client and CH2M HILL, both technically 
and for completeness, for other than the conditions detailed above. 

SIGNED: 
Kevin A. Sanders 
Inorganic Division Manager 

DATE: 

000046 
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COVER PAGE 
GENERAL CHEMISTRT ANALYSES DATA PACKAGE 

Level 2 and 3 

O Lab Name: CH2M HILL LABORATORIES Batch Number(s): 18272 

Client/Project: DUPONT - EAST CHICAGO Project No: CHI28770.B0.SP 

Client CH2M HILL/LMG (lab name) (lab name) 
Sample ID Lab Sample ID Lab Sample ID Led> Sample ID 

DEC-SP2-4-1 18272001 
DEC-FRSP2-4-1 18272002 

a 

Comments: 

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for other 
than the conditions detailed eibove. Release of the data contained in this 
hardcopy data package has been authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following signature. 

Signature: Name: Kevin A. Sanders 

Date: Title: Inorganic Division Manager 

COVER PAGE - GEN.CHEM. 000047 



FORM 1 
ANALYSIS DATA SHEET 

GENERAL CHEMISTRY LEVEL 2 & 3 

Lab Name: CH2M HILL LABORATORIES 

Client Sample Number 

DEC-SP2-4-1 

Batch Number(s): 18272 

Matrix (soil/water): WATER 

% Solids (if soil): N/A 

Date Collected: 04/04/91 

Date Received: 04/06/91 

Lab Sample ID: 18272001 

# 

METHOD ANALYTE CONCENTRATION 
CONC. 
UNITS 

DATE 
ANALYZED 

EPA405.1 BOD. 5-DAY <10 mo/L 04/06/91 
EPA325.1 CHLORIDE 121 ma/L 04/19/91 
EPA410.4 COD <20 ma/L 04/18/91 
EPA340.2 FLUORIDE 0.60 ma/L 04/17/91 
EPA353.2 NITRATE/NITRITE 4.55 ma/L 04/11/91 
EPA350.2 AMMONIA 14.8 ma/L 04/16/91 
EPA375.4 SULFATE 984 ma/L 04/17/91 
EPA160.1 TDS 1720 ma/L 04/11/91 
EPA160.2 TSS 8 ma/L 04/11/91 

Comments: 

FORM 1 - GENERAL CHEMISTRY 
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FORM 1 
ANALYSIS DATA SHEET 

GENERAL CHEMISTRY LEVEL 2 & 3 

Lab Name: CH2M HILL LABORATORIES 

Client Number 

DEC-FRSP2-4-1 

Batch Number(s): 18272 

Matrix (soil/water): WATER 

% Solids (if soil): N/A 

Date Collected: 04/04/91 

Date Received: 04/06/91 

Lab Sample ID: 18272002 

O 

METHOD ANALYTE CONCENTRATION 
CONC. 
UNITS 

DATE 
ANALYZED 

EPA405.1 BOD, 5-DAY <10 ma/L 04/06/91 
EPA325.1 CHLORIDE 124 ma/L 04/19/91 
EPA410.4 COD <20 mo/L 04/18/91 
EPA340.2 FLUORIDE 0.60 ma/L 04/17/91 
EPA353.2 NITRATE/NITRITE 4.42 ma/L 04/11/91 
EPA350.2 AMMONIA 15.0 ma/L 04/16/91 
EPA375.4 SULFATE 977 ma/L 04/17/91 
EPA160.1 TDS 1740 ma/L 04/11/91 
EPA160.2 TSS 8 ma/L 04/11/91 

a 

Comments: 

FORM 1 - GENERAL CHEMISTRY 
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FORM 2 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

GENERAL CHEMISTRY LEVEL 2 & 3 

Lab Name: CH2M HILL LABORATORIES Batch Number(s): 18272 

INITIAL CAL] CBRATIO CONT] [NUING CALIBRJ VTION 
ANALYTE Cone. 

Units True Found % Rec. True Found % Rec. True Found % Rec. 
Cone. 
Units True Found % Rec. True Found % Rec. True Found % Rec. 

CHLORIDE* ma/L 51.60 54.35 105.3 51.60 49.94 96.8 
CHLORIDE** ma/L 51.60 50.26 97.4 51.60 48.66 94.3 
N03/N02 ma/L 2.20 2.16 98.1 2.20 2.18 99.1 2.20 2.13 96.8 
N03/N02 - ma/L 2.20 2.20 100.0 
SULFATE ma/L 25.00 26.57 106.3 

w 

Control Limits: 90.0-110.0 (except as noted) 
* DATA FOR SAMPLES ANALYZED WITH A DILUTION FACTOR OF 10, 
** DATA FOR SAMPLES ANALYZED WITH A DILUTION FACTOR OF 5, 

FORM 2 - GENERAL CHEMISTRY 
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FORM 3 
BLANKS 

GENERAL CHEMISTRY LEVELS 2 & 3 

O 
Lab Name: CH2M HILL LABORATORIES 

Preparation Blank Matrix (soil/water): 

Batch Number(s): 18272 

WATER 

ANALYTE 

Initial 
Calib. 
Blank 

Contii 
Calibrat: 

1 

ming 
.on Blank 

2 

Method 
Blank 

Cone. 
Units 

BOD. 5-DAY N/A N/A N/A <2 ma/L 
CHLORIDE <1.0 <1.0 <1.0 <1.0 ma/L 
COD N/A N/A N/A <20 mo/L 
FLUORIDE N/A N/A N/A <0.10 mo/L 
NITRATE/NITRITE <0.05 <0.05 <0.05 <0.05 mo/L 
AMMONIA N/A N/A N/A <0.1 mo/L 
SULFATE <1.0 <1.0 <1.0 <1.0 mo/L 
TDS N/A N/A N/A <10 mo/L 
TSS N/A N/A N/A <4 mo/L 

1 • 
COMMENTS: 

(i 
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FORM 5 
MATRIX SPIKE SAMPLE RECOVERY 

GENERAL CHEMISTRY LEVEL 2 & 3 

Client Sample Niimber 

MATRIX SPIKE 
Lab Name: CH2M HILL LABORATORIES 

Matrix (soil/water): WATER 

% Solids (if soil): N/A 

Batch Nvimber (s): 18272 

Lab Sample ID: 

Analyte 

Control 
Limit 
%R 

Spiked 
Sample 
Result 
(SSR) 

Sample 
Result 
(SR) 

Spike 
Added 
(SA) %R 

Cone. 
Units 

CHLORIDE 85-115 35.63 12.20 25.0 93.7 ma/L 
COD 85-115 508.92 <20 500.0 101.8 ma/L 
N03/N02 85-115 2.42 1.37 1.00 105.0 mo/L 
AMMONIA 85-115 20.17 1.13 21.20 95.1 mo/L 
SULFATE 85-115 36.10 9.0 25.0 108.4 mo/L 

Comments: THESE MATRIX SPIKE RESULTS ARE IN-HOUSE BATCH SPECIFIC SPIKE 
RESULTS. 

FORM 5 - GENERAL CHEMISTRY 
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FORM 5A 
MS/MSD SAMPLE RECOVERY 

GENERAL CHEMISTRY LEVEL 2 & 3 

Lab Name: CH2M HILL LABORATORIES 

Matrix (soil/water): WATER 

% Solids (if soil): N/A 

O 
Client Sample Number 

MS/MSD 

Batch Number(s): 18272 

Lab Sample ID: 

MATRIX SPIKE 

ANALYTE 
Spike 
Control 
Limit 
% Rec 

Sample 
Result 

{SR\ 

Spike 
Added 
/SA^ 

Mj 

Spiked 
Result 
rSSR^ 

J 

% R 
Cone. 
Units 

FLUORIDE 85-115 1.13 1.00 2.16 103.0 ma/L 

0 

MATRIX SPIKE DUPLICATE 

ANALYTE 
Spike 
Control 
Limit 
% Rec 

M5 

Spiked 
Result 
^SSR^ 

;D 

% R RPD 

Duplicate 
Control 
Limit 
RPD 

Cone. 
Units 

FLUORIDE 85-115 2.22 109.0 2.7 20 ma/L 

Comments: THE MS/MSD RESULTS ARE IN-HOUSE BATCH SPECIFIC RESULTS. 

0 
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FORM 6 
DUPLICATES 

GENERAL CHEMISTRY LEVEL 2 & 3 

Lab Name: CH2M HILL LABORATORIES 

Matrix (soil/water): WATER 

% Solids (if soil): N/A 

% Solids for Duplicate: N/A 

Client Sample Number 

DUPLICATE 

Batch Number(s): 18273 

Lab Sample ID: 

Analyte 
Control 
Limit 

Sample 
(S) 

Duplicate 
(D) 

Cone. 
Units RPD 

CHLORIDE 20 12.2 11.1 ma/L 9.4 
COD 20 <20 <20 mo/L ND 
N03/N02 20 1.37 1.35 ma/L 1.5 
AMMONIA 20 <0.1 <0.1 ma/L ND 
SULFATE 20 9.0 8.7 ma/L 3.4 

Comments: THESE DUPLICATE RESULTS ARE IN-HOUSE BATCH SPECIFIC RESULTS. 
ND =» THE RPD COULD NOT BE DETERMINED AS THE SAMPLE AND DUPLICATE 
RESULTS WERE LESS THAN THE DETECTION LIMIT. 

FORM 6 - GENERAL CHEMISTRY 
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FORM 7 
LABORATORY CONTROL SAMPLE 

GENERAL CHEMISTRY LEVEL 2 & 3 

Lab Name: CH2M HILL LABORATORIES Batch Number(s): 18272 

ANALYTE 

BOD, 5-DAY 

Cone. 
Units 

ma/L 

J 

True 

200.0 

^OUEOUS 

Found 

196.7 

% 
Rec 
98.3 

True 

SOLID 

Found % 
Rec 

Limits 

80-120 
CHLORIDE ma/L 51.6 51.0 98.8 88-109 
COD ma/L 162.30 174.55 107.5 90-108 
FLUORIDE ma/L 2.75 2.77 100.7 80-120 
N03/N02 ma/L 2.20 2.08 94.5 91-104 
AMMONIA ma/L 5.50 5.25 95.4 87-105 
SULFATE ma/L 25.00 26.70 106.8 86-115 
TDS ma/L 408 431 105.6 80-120 
TSS ma/L 31.5 35.0 111.1 80-120 

Comments: 

FORM 7 - GENERAL CHEMISTRY d 
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FORM 10 
DETECTION LIMITS 

GENERAL CHEMISTRY LEVEL 2 & 3 

Name: CH2M HILL LABORATORIES Batch Number(s): 18272 

ANALYTE 

BOD. 5-DAY 

Method 

EPA405.1 

Method 
Detection 
Limit 
2 

Reporting 
Limit 

2 

Cone. 
Units 
ma/L 

CHLORIDE EPA325.1 0.28 1.0 ma/L 
COD EPA410.4 20 20 mo/L 
FLUORIDE EPA340.2 0.10 0.10 ma/L 
NITRATE/NITRITE EPA353.2 0.05 0.05 ma/L 
AMMONIA EPA350.2 0.1 0.1 ma/L 
SULFATE EPA375.4 0.9 1.0 ma/L 
TDS EPA160.1 10 10 ma/L 
TSS EPA160.2 4 4 ma/L 

1 

Comments: 

FORM 10 - GENERAL CHEMISTRY 
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April 26, 1991 

CHI28770.B0.SP 

Ms. Susan Mulholland 
CH2M HILL/CHI 
1890 Maple Avenue 
Suite 200 
Evanston, Illinois 60201 

RE: Analytical Data for DuPont-East Chicago, LM6 Ledsoratory No. 18272 

Dear Ms. Mulholland: 

On April 6, 1991, the CH2M HILL Montgomery Laboratory received two samples 
with a request for analysis of selected inorganic pareuneters. 

The analytical results and associated quality control data are enclosed. 
Any unusual difficulties encountered during the analysis of these samples are 
discussed in the case narratives. 

If you should have any questions concerning the data, please inquire. 

The CH2M HILL policy is to store samples for up to 30 days after reporting. 
If you desire, our laboratory will maintain your seunples for a longer period 
at a cost of $5.00 per sample per month. Seunples determined to be hazeurdous 
can either be returned to you or disposed of at a cost of $25.00 per seunple. 

Sincerely, 

Wanda L. Hall 
Data Package Supervisor 

Enclosures 

cc: Mr. Dan MacGreggor/GLO 

CH2MHILL Quality 
Analytical Laboratories 

2567FairtaneDrive, P.O. Box230548. 
Montgomery. Alabama 36116 

205.271 1444 
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I Engineers 
F Planners 

Economists 
Scientists EPA QUALIFIERS 

INORGANIC ANALYSES 

C (Concentration) Qualifier — Enter "B" if the reported value 
obtained was less than the CRDL but greater than or equal to 
the IDL. Enter "O" if the value was less than the IDL or was not 
detected. 

Q Qualifier — Entries and their meanings are: 

E - The reported value is estimated because of interference. 
An explanatory comment must be included under "Comments" 
on the Cover Page if the problem applies to all samples 
in this data package or on the individual FORM I if 
it is an isolated problem. 

M - Duplicate injection precision was not met (two analyses 
of the same sample did not agree). 

N - Spiked sample recovery not within control limits. 

S - The reported value was determined by the Method of Standard 
Additions (MSA). 

W - Post-digestion spike for Furnace AA analysis is out of 
control limits (85-115%), while seunple absorbance is less 
than 50 % of spike absorbance. 

* _ 

+ -

Duplicate analysis not within control limits. 

Correlation coefficient for the MSA is less than 0.995. 

"W", or "+" is mutually exclusive. No combination 
of these qualifiers can appear in the seune field. 
Entering "S", 

M (Method) Qualifier — Enter one of the following: 

P - ICP 
A - Flame AA 
F - Furnace AA 
CV - Manual Cold Vapor AA 
AV - Automated Cold Vapor AA 
AS - Semi-Automated Spectrophotometric 
C - Manual Spectrophotometric 
T - Titrimetric 
NR - Analyte was not required by your lab 

CH2MHILL Quality 
Analytical Laboratories 

2567Fairiane Drive, P C. Box 230548, 
Ivtontgomery, Alabama 36116 

205.271 1444 
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TABLE 1 

SAMPLE CROSS-REFERENCE SUMMART 

CH2M HILL Laboratory Ho. 18272 

o 

CH2M HILL 
Sample No. 

18272001 
18272002 

sarrmi^ Description 

SAMPLE DEC-SP2-4-1 
SAMPLE DEC-FRSP2-4-1 

04/04/91 
04/04/91 

1457 
1457 

GRAB 
GRAB 

ii d 
CH2MHILL Quality 

Analylical Laboratories 
2567FairlaneDrive, P.O. Box230548. 
Montgomery. Alabama 36116 

205 271 1444 
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CASE NARRATIVE 
Cations 

Batch Number: 18272 

Client/Project: DUPONT - EAST CHICAGO 

I. Holdino Time: 
All holding times were met. 

II. Analysis: 

A. Blanks: 
All acceptance criteria were met. 

B. Calibration: 
All acceptance criteria were met. 

C. ICP Interference Check Sample; 
All accept^mce criteria were met. 

D. Spike Sample Analysis: 
Prespike euid postspike recoveries outside criteria are flagged 
accordingly. 

E. Duplicate Sample Analysis: 
All acceptance criteria were met. 

F. Laboratory Control Sample Analvsis: 
All acceptance criteria were met. 

G. ICP Serial Dilution: 
Not required for this level QC. 

H. Other: 
Batch specific QC samples for cycUiide are also contained within 
this data package. 

III. I certify that this data package is in compliance with the terms and 
conditions agreed to by the client and CH2M HILL, both technically 
and for completeness, for other than the conditions detailed above. 

SIGNED: 

CH2MHILL 

Kevin A. Sanders 
Inorganic Division Manager 

DATE: 

000002 
Quality 
Analytical Laboratories 

2567Fairtane Drive. P O. Box230548, 
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U.S. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

l>ab Name: CH2M HILL MGM Contract: 18272 (» 

Jab Code: NA Case No.: 18272 SAS No.: 18272 SDG No.:18272 

50W No.: 7/88_ 

EPA Sample No. 
_RSP2-41 
_RSP241D 
_RSP241S 
_RSP241S 
_SP2-4-l 
_P2-4-lD 
_P2-4-lD 
_P2-4-lS 
_P2-4-lS 
_P2-4-lS 
XXXX 

D 
"s" 

Lab Sample ID 
18272002 
S18272002D_ 
S18272002 
S18272002S_ 
18272001 
18272001D 
S18272001D 
S18272001_ 
18272001S_ 
S18272001S 
XXXXXXXX I 
XXXXXXXXD_ 
"xxxxxxxxs 

7ere ICP interelement corrections applied ? 

7ere ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

Yes/No 

Yes/No 

Yes/No 

N0_ 

YES 

NO 

:omments:BATCH_SPECIFIC_QC_SAMPLES_FOR_CYANIDE_ARE_ALSO_CONTAINED_WITHIN_THIS 
DATA PACKAGE. 

C certify that this data package is in compliance with the terms and 
::onditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
In this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or the 
lanager's designee, as verified by the following signature. 

Signature: 

Date: 

Name: Kevin A. Sanders 

Title: Inorganic Division Mgr._ 

COVER PAGE - IN 
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U.S. EPA - CLP 

EPA SAMPLE NO. 

Liab Name: CH2M_HILL_MGM 

Lab Code: NA 

INORGANIC ANALYSES DATA SHEET 

Contract: 18272 

Case No.: 18272 

matrix (soil/water) : WATER 

Level (low/med): LOW 

I Solids: 0.0 

SAS No.: 18272_ SDG No.: 18272. 

Lab Sample ID: 18272001_ 

Date Received: 04/06/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum_ NR 
7440-36-0 Antimony_ 53.3 U N P 
7440-38-2 Arsenic 0.60 U F 
7440-39-3 Barium NR 
7440-41-7 Beryllium 

Cadmium 
0.13 U P 

7440-43-9 
Beryllium 
Cadmium 20.3 P 

7440-70-2 Calcium NR 
7440-47-3 Chromium_ 2.9 B P 
7440-48-4 Cobalt NR 
7440-50-8 Copper 0

0
 

•
 

vo
 

B P 
7439-89-6 Iron NR 
7439-92-1 Lead 5.5 F 
7439-95-4 Magnesium NR 
7439-96-5 Manganese NR 
7439-97-6 Mercury 0.18 B CV 
7440-02-0 Nickel 13.5 B P 
7440-09-7 Potassium NR 
7782-49-2 Selenium_ 1.3 B W F 
7440-22-4 Silver 6.8 B N P 
7440-23-5 Sodium NR 
7440-28-0 Thallium_ 1.5 U F 
7440-62-2 Vanadium_ NR 
7440-66-6 Zinc 5050 P 

Cyanide 3.6 U CN 

-olor Before: 

:olor After: 

CLEAR. 

CLEAR 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: N/A_ 

Artifacts: 

::omments: 
THE_"N"_QUALIFIER_REFLECTS_POOR_PRESPIKE_RECOVERY._THE_"W"_REFLECTS 
POOR RECOVERY OF THE ANALYTICAL POSTSPIKE. 

FORM I - IN 0P/gi)04 



U.S. EPA - CLP 

EPA SAMPLE NO. 

Lab Name: CH2M_HILL_MGM 

Lab Code: NA 

INORGANIC ANALYSES DATA SHEET 

Contract: 18272 

Case No.: 18272 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

SAS No.: 18272_ SDG No.: 18272_ 

Lab Sample ID: S18272001_ 

Date Received: 04/06/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum_ NR 
7440-36-0 Antimony_ 53.3 U N P 
7440-38-2 Arsenic 0.60 U F 
7440-39-3 Barium NR 
7440-41-7 Beryllium 1.4 B P 
7440-43-9 Cadmium 18.4 P 
7440-70-2 Calcium NR 
7440-47-3 Chromium_ 2.6 U P 
7440-48-4 Cobalt NR 
7440-50-8 Copper 2.2 U P 
7439-89-6 Iron NR 
7439-92-1 Lead 2.4 B F 
7439-95-4 Magnesium NR 
7439-96-5 Manganese NR 
7439-97-6 Mercury 0.18 B CV 
7440-02-0 Nickel 16.1 B P 
7440-09-7 Potassium NR 
7782-49-2 Selenium_ 0.90 U F 
7440-22-4 Silver 4.0 U P 
7440-23-5 Sodium NR 
7440-28-0 Thallium_ 1.5 U F 
7440-62-2 Vanadium_ NR 
7440-66-6 Zinc 4870 P 

Cyanide NR 

o 

Color Before: CLEAR_ 

Color After: CLEAR 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: N/A_ 

Artifacts: 

Comments: 
THESE DATA ARE FOR SOLUBLE ANALYTES. 

a 
FORM I - IN 60000S 

7/88 



U.S. EPA - CLP 

EPA SAMPLE NO. 

Lab Name: CH2M_HILL_MGM 

Lab Code: NA 

INORGANIC ANALYSES DATA SHEET 

Contract: 18272 

Case No.: 18272 

Matrix (soil/water): WATER 

Level (low/med): LOW 

SAS No.: 18272_ SDG No.: 18272_ 

Lab Sample ID: 18272002_ 

Date Received: 04/06/91 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum_ NR 
7440-36-0 Antimony_ 53.3 U N P 
7440-38-2 Arsenic 0.60 U F 
7440-39-3 Barium NR 
7440-41-7 Beryllium 0.81 B P 
7440-43-9 Cadmium 21.2 P 
7440-70-2 Calcium NR 
7440-47-3 Chromium_ 4.9 B P 
7440-48-4 Cobalt NR 
7440-50-8 Copper 14.4 B P 
7439-89-6 Iron NR 
7439-92-1 Lead 4.3 F 
7439-95-4 Magnesium NR 
7439-96-5 Manganese NR 
7439-97-6 Mercury 0.18 B CV 
7440-02-0 Nickel 18.1 B P 
7440-09-7 Potassium NR 
7782-49-2 Selenivim_ 0.90 U F 
7440-22-4 Silver 8.1 B N P 
7440-23-5 Sodium NR 
7440-28-0 Thallium_ 1.5 U F 
7440-62-2 Vanadium_ NR 
7440-66-6 Zinc 4940 P 

Cyanide 3.6 U CN 

Color Before: CLEAR_ 

Color After: CLEAR 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: N/A_ 

Artifacts: 

Comments: 
EPA_SAMPLE_NAME_WAS_MODIFIED_FROM_DEC-FRSP2-4-l_TO_DEC-FRSP2-41,DUE_TO 
SOFTWARE LIMITATIONS. 

FORM I - IN 



U.S. EPA - CLP 

EPA SAMPLE NO. 

Lab Name: CH2M_HILL_MGM 

Lab Code: NA 

INORGANIC ANALYSES DATA SHEET 

Contract: 18272 
DEC-FRSP241S 

Case No.: 18272 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

SAS No.: 18272_ SDG No.: 18272_ 

Lab Sample ID: S18272002_ 

Date Received: 04/06/91 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum_ NR 
7440-36-0 Antimony_ 

Arsenic 
53.3 U N P 

7440-38-2 
Antimony_ 
Arsenic 0.60 U F 

7440-39-3 Barium NR 
7440-41-7 Beryllium 0.13 U P 
7440-43-9 Cadmium 20.4 P 
7440-70-2 Calcium NR 
7440-47-3 Chromium_ 2.6 U P 
7440-48-4 Cobalt NR 
7440-50-8 Copper 

in •
 

00 

B P 
7439-89-6 Iron NR 
7439-92-1 Lead to

 
.
 

09
 

B F 
7439-95-4 Magnesium NR 
7439-96-5 Manganese NR 
7439-97-6 Mercury 0.18 B CV 
7440-02-0 Nickel 15.0 B P 
7440-09-7 Potassium NR 
7782-49-2 Selenium 0.90 U F 
7440-22-4 Silver 4.0 U P 
7440-23-5 Sodium NR 
7440-28-0 Thallium_ 1.5 U F 
7440-62-2 Vanadium_ NR 
7440-66-6 Zinc 4890 P 

Cyanide NR Cyanide 

o 

Color Before: 

Color After: 

CLEAR 

CLEAR 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: N/A_ 

Artifacts: 

Comments: 
THESE DATA ARE FOR SOLUBLE ANALYTES. 
EPA_SAMPLE_NAME_WAS_MODIFIED_FROM_DEC-FRSP2-4-l_TO_DEC-FRSP241,_DUE 
TO SOFTWARE LIMITATIONS. 

FORM I - IN 000007 
7/88 

d 



U.S. EPA - CLP 

EPA SAMPLE NO. 

:^b Name: CH2M_HILL_MGM 

ijab Code: NA 

INORGANIC ANALYSES DATA SHEET 

Contract: 18272 

Case No.: 18272 

latrix (soil/water) : WATER 

Ijevel (low/med) : LOW 

SAS No.: 18272_ SDG No.: 18272_ 

Lab Sample ID: XXXXXXXX_ 

Date Received: 06/28/89 

Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum_ NR 
7440-36-0 Antimony_ NR 
7440-38-2 Arsenic NR 
7440-39-3 Barium NR 
7440-41-7 Beryllium NR 
7440-43-9 Cadmium NR 
7440-70-2 Calcium NR 
7440-47-3 Chromium_ NR 
7440-48-4 Cobalt NR 
7440-50-8 Copper NR 
7439-89-6 Iron NR 
7439-92-1 Lead NR 
7439-95-4 Magnesium NR 
7439-96-5 Manganese NR 
7439-97-6 Mercury NR 
7440-02-0 Nickel NR 
7440-09-7 Potassium NR 
7782-49-2 Selenium_ NR 
7440-22-4 Silver NR 
7440-23-5 Sodium NR 
7440-28-0 Thallium_ NR 
7440-62-2 Vanadium_ NR 
7440-66-6 Zinc NR 

Cyanide 3.6 U CN 

;olor Before: CLEAR_ 

:olor After: CLEAR 

Clarity Before: CLEAR_ 

Clarity After: CLEAR_ 

Texture: N/A_ 

Artifacts: 

:omments: 
THIS_IS_THE_NATIVE_SAMPLE_ASSOCIATED_WITH_THE BATCH SPECIFIC QC FOR 
CYANIDE. 

FORM I - IN 000008 
7/88 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

O 
Lab Name: CH2M_HILL_MGM 

Lab Code: NA Case No.: 18272 

Initial Calibration Source: (EPA 0690) 

Continuing Calibration Source: (EPA 0690) 

Contract: 18272_ 

SAS No.: 18272 SDG No.: 18272 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R(1) True Found %R(1) Found %R(1) M 

Aluminum_ NR 
Antimony_ 1956.0 1919.52 98.1 1956.0 1931.67 98.8 1902.51 97.3 P 
Arsenic 37.9 38.66 102.0 37.9 37.27 _98.3 36.01 _95.0 F 
Barium NR 
Beryllium 510.0 494.82 97.0 510.0 497.14 97.5 499.90 98.0 P 
Cadmium 498.0 484.24 _97.2 498.0 487.34 _97.9 488.52 _98.1 P_ 
Calcium NR 
Chromium_ 510.0 501.54 _98.3 510.0 509.72 _99.9 509.19 _99.8 P 
Cobalt NR 
Copper 519.0 486.23 _93.7 519.0 488.09 _94.0 487.83 _94.0 P 
Iron NR 
Lead 39.0 41.46 106.3 39.0 38.45 _98.6 40.94 105.0 F 
Magnesium NR 
Manganese NR 
Mercury 4.9 4.55 92.9 4.9 4.99 101.8 4.77 97.3 CV 
Nickel 497.0 493.93 _99.4 497.0 496.68 _99.9 493.99 _99.4 P 
Potassium NR 
Selenium_ 41.6 42.40 101.9 41.6 40.14 96.5 38.02 91.4 F 
Silver 498.0 490.28 _98.4 498.0 494.20 _99.2 494.64 _99.3 P 
Sodium NR 
Thallium_ 38.9 37.43 _96.2 38.9 41.35 106.3 41.96 107.9 F 
Vanadium_ NR 
Zinc 3316.0 3230.80 97.4 3316.0 3253.01 98.1 3249.34 98.0 P 
Cyanide 37.6 37.30 _99.2 37.6 37.26 _99.1 40.19 106.9 CN Cyanide 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

0 
FORM II (PART 1) - IN 000009 

7/88 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name; CH2M_HILL_MGM 

Lab Code: NA Case No.: 18272 

Initial Calibration Source: (EPA 0690) 

Continuing Calibration Source: (EPA 0690) 

Contract: 18272_ 

SAS No.: 18272 SDG No.: 18272 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R(1) True Found %R(1) Found %R(1) M 

Aluminum_ NR 
Antimony_ 1956.0 _1901.02 _97.2 _1942.53 _99.3 P 
Arsenic NR 
Barium NR 
Beryllium NR 
C^Kum NR 
cllPlum NR 
Chromium_ NR 
Cobalt NR 
Copper NR 
Iron NR 
Lead NR 
Magnesium NR 
Manganese NR 
Mercury 4.9 4.55 _92.9 CV 
Nickel NR 
Potassium NR 
Selenium_ NR 
Silver NR 
Sodium NR 
Thallium_ NR 
Vanadium_ NR 
Zinc NR 
Cyanide 37.6 40.17 106.8 38.71 103.0 CN 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 
000010 

7/88 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION o 

Lab Name: CH2M_HILL_MGM 

Lab Code: NA Case No.: 18272 

Initial Calibration Source: (EPA 0690) 

Contract: 18272_ 

SAS No.: 18272 SDG No.: 18272 

Continuing Calibration Source: (EPA 0690) 

Concentration Units: ug/L 

Analyte 
Initial Calibration 
True Found %R(1) True 

Continuing Calibration 
Found %R(1) Found %R(1) M 

Aluminum_ NR 
Antimony_ NR 
Arsenic NR 
Barium NR 
Beryllium 
Cadmium 

NR Beryllium 
Cadmium NR 
Calcium NR 
Chromium_ NR 
Cobalt NR 
Copper NR 
Iron NR 
Lead NR 
Magnesium NR 
Manganese NR 
Mercury NR 
Nickel NR 
Potassium NR 
Selenium_ NR 
Silver NR 
Sodium NR 
Thallium_ NR 
Vanadium_ NR 
Zinc NR 
Cyanide 37.6 38.75 103.1 35.18 _93.6 CN Cyanide 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 
d 

000011 
7/88 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: CH2M_HILL_MGM 

Lab Code: NA Case No.: 18272 

Initial Calibration Source: (EPA 0690) 

Continuing Calibration Source: (EPA 0690) 

Contract: 18272 

SAS No.: 18272 SDG No.: 18272 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R(1) True Found %R(1) Found %R(1) M 

Aluminum_ NR 
Antimony_ NR 
Arsenic NR 
Barium NR 
Beryllium NR 
Ca^Lnm NR 
ci^^um NR 
Chromium_ NR 
Cobalt NR 
Copper NR 
Iron NR 
Lead NR 
Magnesium NR 
Manganese NR 
Mercury NR 
Nickel NR 
Potassium NR 
Selenium NR 
Silver NR 
Sodium NR 
Thallium_ NR 
Vanadium_ NR 
Zinc NR 
Cyanide 37.6 35.34 _94.0 CN Cyanide 

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 000012 
7/88 



U.S. EPA - CLP 

BLANKS 

O 
Lab Name: CH2M_HILL_MGM_ 

Lab Code: NA Case No.: 18272 

Contract: 18272_ 

SAS No.: 18272 SDG No.: 18272 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_ 

Analyte 

Initial 
Calib. 
Blank 

(ug/L) C 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 C 

Prepa
ration 
Blank C 

Aluminum_ 
Antimony_ 53.3 U 53.3 U 53.3 U 53.3 U 53.3 U 
Arsenic 0.6 U 0.6 U 0.6 U 0.6 U 
Barium 
Beryllium 0.1 U 0.1 U 0.7 B 1.4 B 
Cadmium 3.7 U 3.7 U 3.7 U 3.7 U 
Calcium 
Chromium_ 2.6 U 2.6 U -3.5 B 2.6 U 
Cobalt 
Copper 2.2 U 2.2 U -2.5 B 2.2 U 
Iron 
Lead 1.3 U 1.3 U 1.3 U 1.3 U 
Magnesium 
Manganese 
Mercury 0.2 B 0.2 B 0.2 B 0.2 B 0.2 B 
Nickel 8.6 U 8.6 U 8.6 U 8.6 U 
Potassium 
Selenium_ 0.9 U 0.9 U 0.9 u 0.9 U 
Silver 4.9 B 4.0 U 4.1 B 9.6 B 
Sodium 
Thallium_ 1.5 U 1.5 U 1.5 U 1.5 U 
Vanadium_ 
Zinc 3.9 U 3.9 U 3.9 U 3.9 U 
Cyanide 3.6 U 3.6 U 3.6 U 3.6 U 3.6 U 

M 

NR 
P_ 
F_ 
NR 
P 
P 
-ii 
NR 
P_^ 
NR 
P_2 
NR 
F ~ 
NR 
NR 
CV~ 
P " 
NR 
F " 

NR 
F_ 
NR 
P 
CN 

FORM III - IN 000013 
7/88 
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U.S. EPA - CLP 

3 
BLANKS 

Lab Name: CH2M HILL MGM 

Lab Code: NA Case No.: 18272 

Contract: 18272_ 

SAS No.: 18272 SDG No.: 18272 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_ 

Analyte 

Initial 
Calib. 
Blank 

(ug/L) C 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 C 

Prepa
ration 
Blank C M 

Aluminum_ NR 
Antimony_ 53.3 U 53.3 U P 
Arsenic 0.6 U F 

NR 
BdHpiium 1.4 B P 
Caomium 3.7 U P 
Calcium NR 
Chromium_ 2.6 U P 
Cobalt NR 
Copper -4.2 B P 
Iron NR 
Lead 1.3 U F 
Magnesium NR 
Manganese NR 
Mercury 
Nickel 

0.2 B CV Mercury 
Nickel 8.6 U P 
Potassium NR 
Selenium_ -1.3 B F 
Silver 4.0 U P 
Sodium NR 
Thallium_ 1.5 U F 
Vanadium_ NR 
Zinc 9.8 B P 
Cyanide 3.6 U 3.6 U 3.6 U CN 

FORM III - IN 
000014 

7/88 



U.S. EPA - CLP 

3 
BLANKS O 

Lab Name; CH2M_HILL_MGM_ 

Lab Code: NA Case No.: 18272 

Contract: 18272 

SAS No.: 18272 SDG No.: 18272 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg): 

Analyte 

Initial 
Calib. 
Blank 

(ug/L) C 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 C 

Prepa
ration 
Blank C M 

Aluminum_ NR 
Antimony_ NR 
Arsenic NR 
Barium NR_J 

NR"^ Beryllium 
NR_J 
NR"^ 

Cadmium NR 
Calcium NR 
Chromium_ NR 
Cobalt NR 
Copper NR 
Iron NR 
Lead NR 
Magnesium NR 
Manganese NR 
Mercury 
Nickel 

NR Mercury 
Nickel NR 
Potassium NR 
Selenium_ NR 
Silver NR 
Sodium NR 
Thallium_ NR 
Vanadium_ NR 
Zinc NR 
Cyanide 3.6 U CN Cyanide 

FORM III - IN 

J3 ooooiy^ 
7/88 



U.S. EPA - CLP 

Lab Name: CH2M_HILL_MGM 

Lab Code: NA 

ICP INTERFERENCE CHECK SAMPLE 

Contract: 18272 

Case No.: 18272 SAS No: 18272 

ICP ID Number: PE-PLASMA 2 

_ SDG No. 

ICS Source: EPA (1287) 

18272 

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R 

Aluminum_ 
Antimony_ 
Arsenic 

Aluminum_ 
Antimony_ 
Arsenic 

Aluminum_ 
Antimony_ 
Arsenic 
Barium 
Beryllium 
Cadmium 

472 487.4 103.3 
_88.9 

492.9 104.4 
_90.2 

Beryllium 
Cadmium 958 851.3 

103.3 
_88.9 863.9 

104.4 
_90.2 

Calcium 

103.3 
_88.9 

104.4 
_90.2 

^Iromium 
•lalt 

25 525 22 529.8 100.9 20 542.6 103.4 ^Iromium 
•lalt 

100.9 103.4 

Copper 523 508.8 _97.3 514.3 

n
 

.
 

CO 

Iron 
_97.3 

n
 

.
 

CO 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Magnesium 
Manganese 
Mercury 
Nickel 

Magnesium 
Manganese 
Mercury 
Nickel 

Magnesium 
Manganese 
Mercury 
Nickel 940 900.6 

00 •
 

in a\ 
1 899.1 _95.6 

Potassium 
Selenium_ 
Silver 

00 •
 

in a\ 
1 _95.6 

Potassium 
Selenium_ 
Silver 

Potassium 
Selenium_ 
Silver 990 968.9 _97.9 965.5 _97.5 
Sodium 

_97.9 _97.5 

Thallium_ 
Vanadium_ 
Zinc 

Thallium_ 
Vanadium_ 
Zinc 

Thallium_ 
Vanadium_ 
Zinc 1026 1032.2 100.6 1039.9 101.4 100.6 101.4 

FORM IV - IN 000016 
7/88 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Chicago, IL 60201 

Sample Description: 

05/03/1991 

Sample No.: 130118 

Job No.: 91.0364 

DEC-SSP2-4-1 
CH128770.B0.SP; Du Pont 

Date Taken: 
Time Taken: 

04/04/1991 
14:58 

Date Received: 
Time Received: 

04/05/1991 
09:50 

Alkalinity, bicarb (CaC03) 66. mg/L 
Alkalinity, carbonate (CaC03) <1. mg/L 
BOD, Five Day 3. mg/L 
Chloride 126. mg/L 
COD, Total 20. mg/L 
Cyanide, total <0.001 mg/L 
Fluoride 1.5 mg/L 
N-Ammonia 1.18 mg/L 
N-Nitrate 3.11 mg/L 
N-Nitrite <0.01 mg/L 
Oil & Grease <1. mg/L 
Solids, Total Dissolved 1580. mg/L 
Solids, Total Suspended 1. mg/L 
Sulfate 1040. mg/L 
Aluminum, ICP 0.37 mg/L 
Antimony, ICP <0.50 mg/L 
Arsenic, AA <0.005 mg/L 
Barium, ICP <0.020 mg/L 
Beryllium, ICP <0.0050 mg/L 
Cadmium, ICP <0.040 mg/L 
Chromium, ICP <0.040 mg/L 
Cobalt, ICP <0.10 mg/L 
Copper, ICP <0.050 mg/L 
Iron, ICP 0.275 mg/L 
Lead, ICP <0.080 mg/L 
Magnesium, AA 110. mg/L 
Manganese, ICP 0.018 mg/L 
Mercury, CVAA <0.0002 mg/L 
Nickel, ICP <0.050 mg/L 
Potassium, AA 7.61 mg/L 

Project Manager 

Page 1 

0 

a 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Chicago, IL 60201 

Sample Description: 

05/03/1991 

Sample No.: 130118 

Job No.: 91.0364 

DEC-SSP2-4-1 
CH128770.B0.SP; Du Pont 

Date Taken: 
Time Taken: 

04/04/1991 
14:58 

Date Received: 
Time Received: 

04/05/1991 
09:50 

Selenium, AA 
Silver, ICP 
Sodium, AA 
Thallium, ICP 
Vanadium, ICP 
Zinc, ICP 

<0.1 
<0.050 
29.3 
<0.20 
<0.050 
4.69 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Neal E. Cleghorn 
Project Manager 

Page 2 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett, 1160103 

Tei: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Chicago, IL 60201 

Sample Description; 

05/03/1991 

Sample No.: 130118 

Job No.: 91.0364 

DEC-SSP2-4-1 
CH128770.B0.SP; Du Pont 

Date Taken: 
Time Taken: 

04/04/1991 
14:58 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

PESTICIDES/PCB - 8080 
<0.05 

Date Received: 
Time Received: 

AQUEOUS 

<0.05 
<0.05 
<0.05 
<0.05 
<0.5 
<0.1 
<0.1 
<0.1 
<0.1 
<0.05 
<0.1 
<0.1 
<0.1 
<0.1 
<0.05 
<0.05 
<0.5 
<0.5 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

04/05/1991 
09:50 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

o 

Neal E. CleghoVn 
Project Manager 

Page 3 
o 



# 

NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Chicago, IL 60201 

Sample Description: 

05/03/1991 

Sample No.: 130118 

Job No.: 91.0364 

DEC-SSP2-4-1 
CH128770.B0.SP; Du Pont 

Date Taken: 
Time Taken: 

04/04/1991 
14:58 

ACID CMPDS 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylphenol (o-Cresol) 
4-Methylphenol (p-Cresol) 
Cresols, Total 
4-Nitrophenol 
Pentachloropheno1 
Phenol 
2.4.5-Trichlorophenol 
2.4.6-Trichlorophenol 

Date Received: 
Time Received: 

04/05/1991 
09:50 

8270 AQUEOUS 
<10.0 ug/L 
<10.0 ug/L 
<10.0 ug/L 
<50.0 ug/L 
<50.0 ug/L 
<10.0 ug/L 
<10.0 ug/L 
<10.0 ug/L 
<50.0 ug/L 
<50.0 ug/L 
<10.0 ug/L 
<10.0 ug/L 
<10.0 ug/L 

Neal E. Cleghor4i 
Project Manager 

Page 4 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 (B 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Chicago, IL 60201 

Sample Description: 

05/03/1991 

Sample No.: 130118 

Job No.: 91.0364 

DEC-SSP2-4-1 
CH128770.B0.SP; Du Pont 

Date Taken: 
Time Taken: 

04/04/1991 
14:58 

Date Received: 
Time Received: 

Acenaphthene 
Acenaphthy1ene 
Aniline 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Benzyl butyl phthalate 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropy1)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
4-Chloroaniline 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrotoluene 

BASE/NEUTRALS - 8270 AQUEOUS 
<10.0 
<10.0 
<10.0 
<10.0 
<50.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<20.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<20.0 
<10.0 
<10.0 
<10.0 

5a 1 E. ClegljiJSrn 
Project Manager 

Page 5 

04/05/1991 
09:50 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

d 

d 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartiett, IL 60103 

lei: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Chicago, IL 60201 

Sample Description: 

05/03/1991 

Sample No.: 130118 

Job No.: 91.0364 

nVP—QQP9 —A —1 

CH128770.B0.SP; Du Pont 

Date Taken: 
Time Taken: 

04/04/1991 
14:58 

Date Received: 
Time Received: 

2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexach1orobenz ene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
N-Nitrosodimethylamine 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 

BASE/NEUTRALS - 8270 AQUEOUS 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<50.0 
<50.0 
<50.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 
<10.0 

04/05/1991 
09:50 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

Page 6 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest, Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett, iL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 Q 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Chicago, IL 60201 

Sample Description; 

05/03/1991 

Sample No.: 130118 

Job No.: 91.0364 

DEC-SSP2-4-1 
CH128770.B0.SP; Du Pont 

Date Taken: 
Time Taken: 

04/04/1991 
14:58 

VOLATILES 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,l~Dichloroethane 
1,2-Dichloroethane 
1.1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1.3-Dichloropropylene 
Ethylene dibromide 
Ethyl benzene 
2-Hexanone 
Methylene chloride 

Date Received: 
Time Received: 

8240 AQUEOUS 
<10.0 
<1.0 
<1.0 
<1.0 
<10.0 
<10.0 
<5.0 
<1.0 
<1.0 
<10.0 
<5.0 
<1.0 
<10.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
ND 
ND 
<1.0 
<10.0 
<5.0 

Neal E. Cl^horn 
Project Manager 

Page 7 

04/05/1991 
09:50 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Chicago, IL 60201 

Sample Description: 

05/03/1991 

Sample No.: 130118 

Job No.: 91.0364 

DEC-SSP2-4-1 
CH128770.B0.SP; Du Pont 

Date Taken: 
Time Taken: 

04/04/1991 
14:58 

Date Received: 
Time Received: 

VOLATILES 
4-Methyl-2-pentanone (MIBK) 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
m,p-Xylenes 

8240 AQUEOUS 
<10.0 
<5.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10.0 
<10.0 
<5.0 
<5.0 

04/05/1991 
09:50 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Jea orn 
Project Manager 

Page 8 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Chicago, IL 60201 

Sample Description: 

Date Taken: 
Time Taken: 

05/03/1991 

Sample No.: 130123 

Job No.: 91.0364 

Trip Blank 
CH128770.B0.SP; Du Pont 

VOLATILES 
Acetone 
Benzene 
Bromod ich1oromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
D ibromochloromethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1.3-Dichloropropylene 
Ethylene dibromide 
Ethyl benzene 
2-Hexanone 
Methylene chloride 

Date Received: 
Time Received: 

04/05/1991 
09:50 

- 8240 AQUEOUS 
<10.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10.0 ug/L 
<10.0 ug/L 
<5.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<10.0 ug/L 
<5.0 ug/L 
<1.0 ug/L 
<10.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
<1.0 ug/L 
ND ug/L 
ND ug/L 
<1.0 ug/L 
<10.0 ug/L 
<^.0 . ug/L 

o 

Neal E. Cleghorn 
Project Manager 

Page 9 
o 



# 

NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Av. 
Suite 200 
Chicago, IL 60201 

Sample Description; 

Date Taken: 
Time Taken: 

05/03/1991 

Sample No.: 130123 

Job No.: 91.0364 

Trip Blank 
CH128770.B0.SP; Du Pont 

# 

VOLATILES 
4-Methyl-2-pentanone (MIBK) 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
m,p-Xylenes 

Date Received: 
Time Received: 

8240 AQUEOUS 
<10.0 
<5.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10.0 
<10.0 
<1.0 
<1.0 

04/05/1991 
09:50 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cldghorn 
Project Manager 

Page 10 



QUALITY ANALYTICS 
CHAIN OF CUSTODY RECORD 
PROJECT NUMBER PROJECT NAME 

t>o PoAJT- £>0 
CLIENT NAME CM I ITI/MVIC « 

6iJ3wvHlU. /CM/ 
PROJECT MANAGER 

9\3^t<iJ fH0<.f\OUAyb/Cti^ 

REQUESTED COMP. DATE 

Oi -vot Tfrr 

STA 
NO. DATE TIME 

COPY TO: 

-^tj frAiGMCO/t/iit, 

SAMPLING REQUIREMENTS 

SDWA NPDES RCRA 
• • • 

OTHER 

SAMPLE DESCRIPTIONS 
(12 CHARACTERS) 

# 
o 
F 

C 
0 
N 
T 
A 
1 
N 
E 
R 
S 

LNUMBER 

0OOlh 
ANALYSES REQUESTED 

^tg)5<>C"?4yc? 

ci 
NO 
( 

VTV 
<b 
vO 

t 
Z 

c 
* 

§ 
4 

iU 
li li 

It 
vO 
J. 
-J 

UN 

t ID 

sll 
ot 
<c 

Willi 
iliiiasS 

REMARKS 

$E •p6C-^a-4~| 

X • f r,-,-. '.^iTr 

4/ ftOln 
{[j'iMsA LTK 

frtCioM 

10 
REUj^QUISHED BY ^ 
eitic sPAjjt£_ Anf<x> JL-JL 

RECEIVED BY: DATE/TIME RELINQUISHED BY: DATEAIME 

RECEIVED BY: DATE/TIME RELINQUISHED BY: DATE/TIME 

:jce-.. 
TEMtg^ 

RECEI 

REMARKS 

Vi£€UKJi 

DATE/TIME ^ SAMPLE SHIPPED VIA 
IV/S/^/ 0?VO|UPS BUS HAND OTHER. 

cM i^uAa/<\ i/hidMH^^ vo/ 9i/W>cr>v3 c^M/nAQv>^ 

AIR BILL# 



REPORT OF ANALYTICAL RESULTS 

Engineers 
Planners 
Economists 
Scientists 

Client: CH2M HILL/CHI 
1890 MAPLE AVENUE SUITE 200 
EVANSTON, IL 60201 

Atten: MS. SUSAN MULHOLLAND 

Sample Description: DEC-SP3-4-4A GRAB 
Laboratory Sample Number: 18424001 Date Collected: 04/25/91 Matrix: WATER 

Date: 05/10/91 

Project Number: CHI28770.B0.SP 
DUPONT EAST CHICAGO SEEP 
Laboratory Number: 18424 
Date Received: 04/26/91 

Analytical Parameter Method Rep Limit Result Units Ana Date 

Silver EPA200.7/SU6010 10 <10 ug/L 05/10/91 
Soluble Silver EPA200.7/SU6010 10 <10 ug/L 05/10/91 
Arsenic EPA206.2/SU7060 10 <10 ug/L 05/01/91 
Soluble Arsenic EPA206.2/SU7060 10 <10 ug/L 05/01/91 
Beryllium EPA200.7/SU6010 5 <5 ug/L 05/10/91 
Soluble Berylliun EPA200.7/SU6010 5 <5 ug/L 05/10/91 
BOO, 5 Day EPA405.1 10 <10 mg/L 04/26/91 
BOO S, Date In EPA405.1 04/26/91 
BOO 5, Date Out EPA405.1 05/01/91 
Cactaiiun EPA200.7/SU6010 5 6.9 ug/L 05/10/91 
Soluble Cadmitin EPA200.7/SU6010 5 6.4 ug/L 05/10/91 
Chloride EPA325.1 5.0 27.8 mg/L 04/29/91 
Cyanide, Distilled EPA335.2 5.0 <5.0 ug/L 04/29/91 
Chemical Oxygen Demand EPA410.4 20 <20 mg/L 05/02/91 
Chromium EPA200.7/SW601Q 10 <10 ug/L 05/10/91 
Soluble Chromiun EPA200.7/SU6010 10 <10 ug/L 05/10/91 
Copper EPA200.7/SU6010 25 <25 ug/L 05/10/91 
Soluble Copper EPA200.7/SW6010 25 <25 ug/L 05/10/91 
Fluoride EPA340.2 0.10 0.94 mg/L 05/09/91 
Hercury EPA245.1/SU7470 0.2 <0.2 ug/L 05/02/91 
Soluble Hercury EPA245.1/SU7470 0.2 <0.2 ug/L 05/02/91 
Aflimnia-N EPA350.2 0.1 1.5 mg/L 05/08/91 
Nickel EPA200.7/SU6010 40 58 ug/L 05/10/91 
Soluble Nickel EPA200.7/SU6010 40 63 ug/L 05/10/91 
Nitrate/Nitrite-N EPA353.3/354,1 0.05 <0.05 mg/L 05/01/91 
Oil and Grease EPA413.1 0.1 1.4 mg/L 05/01/91 
Lead EPA239,2/SU7421 3 6 ug/L 05/01/91 
Soluble Lead EPA239.2/SW7421 3 <3 ug/L 05/01/91 
Antimony EPA200.7/SU6010 60 <60 ug/L 05/10/91 
Soluble Antimony EPA200.7/SU6010 60 <60 ug/L 05/10/91 
Seleniun EPA270.2/SW7740 25 <25 ug/L 05/02/91 
Soluble Selenium EPA270.2/SW7740 25 <25 ug/L 05/02/91 
Sulfate EPA375.4 50.0 1690 mg/L 05/07/91 
Total Dissolved Solids EPA160.1 10 2830 mg/L 04/30/91 

H M 11 N 11 11 II II II II II II II II II II II II II II II II II II II II II H II II II II N II II II H II H II II II II II II II II II II II II H H II H II II H ssss===== 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v910124) 

CH2MHILL Quality 
Analytical Laboratories 

2567FairlaneDrive. P.O. Box230548. 
Montgomery. Alabama 36116 

205.271 1444 



Engineers 
Planners 
Economists 

Scientists 

Client: CH2M HILL/CHI 

1890 HAPLE AVENUE SUITE 200 
EVANSTON, IL 60201 

Atten: MS. SUSAN MULHOLLAND 

REPORT OF ANALYTICAL RESULTS Date: 05/10/91 

Project Number: CHI28770.B0.SP 
DUPONT EAST CHICAGO SEEP 
Laboratory Number: 18424 
Date Received: 04/26/91 

Sample Description: DEC-SP3-4-4A GRAB 
Laboratory Sample Number: 18424001 Date Collected: 04/25/91 

Analytical Parameter Method Rep Limit 

Matrix: WATER 

Result Units Ana Date 

Thalliua 

Soluble Thalliua 

Total Suspended Solids 

Zinc 

Soluble Zinc 

EPA279.2/SW7841 10 

EPA279.2/SW7841 10 

EPA160.2 4 

EPA200.7/SW6010 0.02 
EPA200.7/SU6010 0.02 

<10 

<10 

83 

10.6 

10.0 

Ufl/L 05/02/91 
ug/L 05/02/91 

ino/L 05/01/91 
mg/L 05/10/91 

mg/L 05/10/91 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v910124) 
o 

CH2MHILL Quality 
Analytical Latxjratories 

2567Fairlane Drive. P C. Box230548. 
Montgomery. Alabama 36116 

205 271 1444 



Engineers 
Planners 
Economists 
Scientists 
CH2M HILL/CHI 
1890 MAPLE AVENUE SUITE 200 

REPORT OF ANALYTICAL RESULTS Date: 05/10/91 

Project Number: CHI28770.B0.SP 
EVANSTON, IL 60201 DUPONT EAST CHICAGO SEEP 

Laboratory Number: 18424 
Atten: MS. SUSAN MULHOLLAND Date Received: 04/26/91 

Sample Description: DEC-SP3-4-4B GRAB 

Laboratory Sample Number: 18424002 Date Collected: 04/25/91 Matrix: WATER 

Analytical Parameter Method Rep Limit Result Units Ana Date 

Silver EPA200.7/SU6010 10 <10 ug/L 05/10/91 
Soluble Silver EPA200.7/SU6010 10 <10 ug/L 05/10/91 
Arsenic EPA206.2/SU7060 10 <10 ug/L 05/01/91 
Soluble Arsenic EPA206.2/SW7060 10 <10 ug/L 05/01/91 
Berylliuii EPA200.7/SU6010 5 <5 ug/L 05/10/91 
Soluble Beryllium EPA200.7/SU6010 5 <5 ug/L 05/10/91 
BOO, 5 Day EPA40S.1 10 <10 mg/L 04/26/91 
BOO 5, Date In EPA405.1 04/26/91 
BOO 5, Date Out EPA405.1 05/01/91 
Cadmium EPA200.7/SW6010 5 8.1 ug/L 05/10/91 
Soluble Cadniim EPA200.7/SW6010 5 6.6 ug/L 05/10/91 
Chloride EPA325.1 5.0 25.6 mg/L 04/29/91 
Cyanide, Distilled EPA33S.2 5.0 <5.0 ug/L 04/29/91 
Chemical Oxygen Demand EPA410.4 20 <20 mg/L 05/02/91 
Chromium EPA200.7/SU6010 10 <10 ug/L 05/10/91 
Soluble Chromium EPA200.7/SU6010 10 <10 ug/L 05/10/91 
Copper EPA2D0.7/SW6010 25 <25 ug/L 05/10/91 
Soluble Copper EPA200.7/SU601D 25 <25 ug/L 05/10/91 
Fluoride EPA340.2 0.10 0.96 mg/L 05/09/91 
Mercury EPA245.1/SW7470 0.2 <0.2 ug/L 05/02/91 
Soluble Mercury EPA245.1/SW7470 0.2 <0.2 ug/L 05/02/91 
Anmonia-N EPA350.2 0.1 0.9 mg/L 05/08/91 
Nickel EPA200.7/SU6010 40 68 ug/L 05/10/91 
Soluble Nickel EPA200.7/SU6010 40 72 ug/L 05/10/91 
Nitrate/Nitrite-N EPA353.3/354.1 0.05 0.23 mg/L 05/01/91 
Oil and Grease EPA413.1 0.1 1.5 mg/L 05/01/91 
Lead EPA239.2/SU7421 3 4 ug/L 05/01/91 
Soluble Lead EPA239.2/SW7421 3 <3 ug/L 05/01/91 
Antimony EPA200.7/SW6010 60 <60 ug/L 05/10/91 
Soluble Antimony EPA200.7/SU6010 60 <60 ug/L 05/10/91 
Selenium EPA270,2/SW7740 25 <25 ug/L 05/02/91 
Soluble Seleniua EPA270.2/SU7740 25 <25 ug/L 05/02/91 
Sulfate EPA375.4 50.0 1650 mg/L 05/07/91 
Total Dissolved Solids EPA160.1 10 2860 mg/L 04/30/91 

Results for non-aqueous matrices are based on dry seunple weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v910124) 

CH2MHILL Quality 
Analytical Laboratories 

2567FairlaneDrive. P C. Box230548. 
Montgomery. Alabama 36116 

205.271 1444 



Engineers 
Planners 
EcorKimists 
Scientists 

Client: CH2M HILL/CHI 
1890 MAPLE AVENUE SUITE 200 
EVANSXON, XL 60201 

Atten: MS. SUSAN MULHOLLAND 

REPORT OF ANALYTICAL RESULTS Date: 05/10/91 

Project Number: CHI28770.E0.SP 
DUPONT EAST CHICAGO SEEP 
LaJsoratory Number: 18424 
Date Received: 04/26/91 

o 

Sample Description: DEC-SP3-4-4B GRAB 
Laboratory Sample Number: 18424002 Date Collected: 04/25/91 

Analytical Paraateter Method Rep Linit 

Matrix: WATER 

Result Units Ana Date 

Thalliua 
Soluble Thallium 
Total Suspended Solids 
Zinc 
Soluble Zinc 

EPA279.2/SW7841 10 
EPA279.2/SU7841 10 

EPA160.2 4 
EPA200.7/SW6010 0.02 
EPA200.7/SU6010 0.02 

<10 
<10 
57 
11.6 
11.1 

ug/L 
ug/L 
mg/L 
mg/L 
mg/L 

05/02/91 
05/02/91 
05/01/91 
05/10/91 
05/10/91 

o 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v910124) 0 
CH2MHILL Quality 

Analytical Laboratories 
2567Fairiane Drive, P C Box 230548. 
Montgomery, Alabama 36116 

205 271 1444 



Engineers 
Planners 
Economists 
Scientists 

May 28, 1991 

CHI28770.B0.SP 

Ms. Susan Mulholland 
CH2M HILL/CHI 
1890 Maple Avenue 
Suite 200 
Evanston, Illinois 60016 

RE: Analytical Data for DuPont-East Chicago SEEP, LMG Laboratory No. 18425 

Dear Ms. Mulholland: 

On April 26, 1991, the CH2M HILL Montgomery Laboratory received two samples 
with a request for analysis of selected organic parameters. 

The analytical results and associated quality control data are enclosed. 
The volatile and semivolatile analyses were performed at Analytical 
Technologies, Inc. Their report is enclosed. 

If you should have any questions concerning the data, please inquire. 

The CH2M HILL policy is to store seunples for up to 30 days after reporting. 
If you desire, our led>oratory will maintain your samples for a longer period 
at a cost of $5.00 per sample per month. Samples detemined to be hazardous 
can either be returned to you or disposed of at a cost of $25.00 per sample. 

Sincerely, 

Wanda L. Hall 
Data Package Supervisor 

Enclosures 

cc: Mr. Dan MacGreggor/6LO 

CH2MHILL Quality 
Analytical Laboratories 

2567FairianeDrive, P.O. Box230548, 
Montgomery, Alabama 36116 

205.271 1444 



Engineers 
Planners 
Economists 

Scientists 
TABLE 1 

SAMPLE CROSS-REPEREECE SUMMARY 

CH2M HILL Laboratory Ho. 18425 

o 

CH2H RILL 
Sample No. 

18425001 
18425002 

Sample Deacrlptlon 

SAMPLE DEC-SP3-4-4A 
SAMPLE DEC-SP3-4-4B 

04/25/91 
04/25/91 

GRAB 
GRAB 

o 

o 
CH2MHILL Quality 

Analytical Laborafories 
2567Fairlane Drive, P O Box 230548. 
Montgomery. Alabama 36116 

000001 
205 271 1444 



MAY -13 — 91 MOH 1 e. S .ATI CO P. 03 

4 AnalyiicdTechnologies,lnc. 

# 

QUASiXVy ASSURAlfCB 
DATA REVIEW 

Th« data contained in the following report has been reviewed and 
approved by the appropriate supervisory personnel listed below: 

Steve Wor3anan, GC/HPLC/lnorganics Supervisor 

Alex Blanche, GC/GCMS Supervisor 

CERTIFICATION 

Analytical Technologies Inc. certifies that the analyses reported 
herein are true, complete and correct within the limits of the 
method employed. 

000002 



MAY-13-'91 MON 1 e : -4 2 . T I CO P . 0 

A 0 
SEHIVOLATILE ORGANZCS ANALYSIS DATA SHEET 

Method 1625 

Client Name: gH2N Hill. 

Matrix (soil/water): Water 

Sample wt/vol: IQQQ mL 

Level (low/nied):2 Lou 

column: (pacK/oap) gas 

Fraction: Aaid/Base 

Client Project 10: Batch 18A2S 

Client Sample ID: 1842SQ01 

Lab Sample ID: Qi-04-i53^oi 

Date Received: Q4/27/ei 

Date Analyaadi oa/iayei 

Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS 
(ug/L or ug/kg) :_ugZl4. 

62-75-9— 
109-06-8 — 
100-42-5 — 
111-44-4 — 
108-95-2— 
95-57-8 — 
124-18-5— 
541-73-1— 
106-46-7 — 
99-87-6 — 
95-50-1 — 
108-60-1 — 
621-64-7 — 
67-72-1--
98-95-3--
78-59-1 — 
88-75-5 — 
105-67-9 — 
111-91-1 — 
120-83-2 — 
120-82-1 — 
91-20-3 — 

-N-Nitroeodimethylamine, 
-alpha-Pteollna 
•Styrene. 
•bie(2-Chloroethyl)ether. 
•Phanol 
•2-Chlorophenol. 
-n-ClO Decane 
-1,3-Diohloroben2ene. 
-1,4-Dichlorobenzene. 
-p-Cymeno. 

— -l,2-Dichloroben2ene, 
-bis(2-Chloroisopropyl)ether. 
-N-Nitrosodl-n-propylanine 
-Hexachloroethane 
'Nitrobeniene 
ilsophorone. 

— 2-Nitrophenol. 
——2,4-Dimethylphenol. 

-bis(2-Chloroethoxy)methane. 
-2,4-Oichlorophenol. 
'1,2,4-Trichlorobenzene. 
•Naphthalene 

S 50 
s go 
S 10 
< 10 
< IQ 
-s^ 
-<-10 
js-ia. 
<; 10 
< 10 
< J.0 

JS-IS. 
< 20 
S 10 
^ 10 
<,,10 
^ 20 
< 10 
< 10 
<•10 
S 10 
< 10 

o 
000003 



MAV— 13 — 91 MOH .ATI CO P . O ! 

A 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

Method 1625 

CAS NO. COMPOUND 
CONCENTRATION UNITS 
(ug/L or ug/kg); UQ/L 

98-
112-

87-
87-
59-
77-
88-
95-
91-
92-

933-
629-
101-
131-
208-
606-
83-
Sl« 

132-
100-
121-

91-
86-

544-
84-

7005-
534-
122-

86-
122-
101-
118-

-55-5 
'40-3 
•61-6 
•68-3 
•50-7 
•47-4 
•06-2 
•95-4 
•58-7 
'52-4 
75-5 
•59-4 
•84-8 
11-3 
•96-8 
•20-2 
•32-9 
•28-5 
•64-9 
•02-7 
14-2 
•59-8 
'73-7 
76-3 
•66-2 
•72-3 
•52-1 
•39-4 
•30-6 
•66-7 
•55-3 
•74-1 

•alpha-Terpineol. 
•n-C12 Dodecane_ 
•1,2,3-Trichlorobanzene. 
•Hexachlorobutadiene 

——4-Chloro-3-Jnethylphenol. 
•Hexachlorocyclopentadlene. 
-2,4,6-Trlchlorophenol 
•2,4,5-Trichlorophenol 
•2-Chloronaphthalene 
•Blphenyl. 
2,3,6-Trlchlorophenol. 
n-ci4 Tetradecane 
Diphenyl ether. 
•Dinethyl phthalate, 
•Acenaphthylene. 
-2,6-Olnltrotoluene. 
-Acenaphthene 
•2,4-DinitrophenoX_ 
-Dlbenzofuran 
4-Nitrophenol. 
•2,4-Dinitrotoluene_ 
-beta-Naphthylanlne. 
-Pluorene 

—n-C16 Hexadeoane. 
Diethyl phthalate. 
•4-Chlorophenyl phenyl ether. 
•2-Methyl-4,6-dinltrophanol_ 
-Diphenylawine. 
-N-Nitrosod iphenylamine. 
•1,2-Diphenylhydraiine. 
•4-Bromophenylphenyl ether. 
-Hexachlorobenzene 

10 
.1^ 

A0_ 

10 

JL£L 
JJL 

.liL 

50 
-liL 

10 
jja. 
2SL 

2^ 
2SL. 
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MAY— 13 — 91 NOH -ATI CO 
P . e 6 

SEMIVOLATILE QR(3ANICS AHALYSIS DATA SHEET 
Mftthod 1625 

A o 

CAS NO. COMPOUND 
CONCENTRATION UNITS 
(ug/L or ug/kg)_uaai 

87-86-5— — —Pantac3hloroph®ntsl. < 10 
132-65-0 —Dibanzothiophana < 10 
593-45-3 -n-C18 Oetadacana. _ < 10 
85-01-8 — —— Phananthrana < 10 
120-12-7 — Anthraeana < 20 
86-74-8 — ——Carbazola < 10 
84-74-2 — Di-n-butvl Bhthalata < 10 
112-95-8 — -—n-C20 Eicoaane < 10 
206-44-0— •— Pluoranthana < 10 
92-87-5 — Banzldina < 50 
129-00-0— —Pvrana < 10 
629-97-0— -n-C22 Dococana < 10 
85-68-7 — -Butvlbanzvl ohthalata < 10 
646-31-1 — -n-C24 Tatiraaoaana < 10 
56-55-3 — Banzo^a^ anthraeana < 10 
91-94-1 •— —3 - 3-Dlchloroban2idina < 50 
218-01-9- Chrvaeno < 10 
117-81-7 bla/2-EthvlhavYHiahthalafca < 10 
630-01-3 ,— n-C26 Haxaeoaana < 10 
117-84-0 —Di-n-eetvl ohthalata < 10 
630-02-4 — .—— n-e28 Oetaeoaana < 10 
205-99-2— Banzorbl fluoranthane < 10 
207-08-9 — —Banzonc^ fluoranthana < 10 
50-32-8— Banzo/a^nvrana < 10 
638-68-6— -n-C30 Triacontana < 10 
193-39-5— —Tndano/1.2.1-ed^ ovrana < 20 
53-70-3 — — Dlbanzo fa.anthraeana < 20 

191-24-2 Banza fa.h.sarvlana < 20 191-24-2 

Q 
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M<=IY-13-91 M O N .ATI CO P . 0 T 

IF A 
SEMIVOLATILE ORGXNICS ANALYSIS DATA SHEET CLIENT SAMPLE NO. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Nama;ATI 

Lab CO<Sd:Ii^ 

18425001 Client NaTneiCH2M Hill 

Case No.:SAS No. SDO No. 

Matrix: (Eoil/vater)Hs^fi£ 
Sample wt/vol: 10^(g/inL)inL 
Level: (low/med) LOW 
% Moisture: not dec. N/A dec.M/A 
Extraction: (SepF/Cont/Sonc) CQNT 
GPC Cleanup: (Y/N)]i pH:N^ 

Lab sample ID: 9i-Q4-iS2>0l 
Date Received: 04/27/91 
Date Analysed: 05/13/91 
Dilution Factor: JL 
Add/Base: Acid 

Number TICa found:! 
CONCENTRATION UNITS; 
(ug/L or ug/Kg)ii£UlL 

COMPOUND NAME RT EST. CONG. Q 

J UNKNOWN COMPOUND 27:48 13 • 

Q 

J 

. 

J • Estimated Concentration 

FORM 1 SV-TIC 1/87 Rev. 

000006 



MrtY- 13-9 1 MOH 1£:<45 -rtTI CO P . 0 

SEKIVOIATILE ORGANICS ANALYSIS DATA SHEET 
Method 1625 

A o 
Client Name: Qn?,n Hill 
Matrix (soil/water): Water 

sample wt/vol: IQQO ffiL 

Level (low/Tned}i2 Low 

Column: (pac)c/cap) Cap 

Tract i on: Acid/Base 

Batch 1842? Client Project ID: 

Client Sample ID: 

Lab Sample ID; 91-Q4-IS3»02 

Date Received: 04^27/91 

Date Analyzed: 05/13/91 

Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS 
(ug/L or ug/kg) ;.,ug/L. 

62-75-9 --—M-NitroeodlmethvlaiBine < 50 
109-06-8 aloha-Picolina < 50 
100-42-5 fitvrene < 10 
111-44-4 ——. ——hie / 2-Chloroethvl ̂ ether < 10 
108-95-2 Phenol < 10 
95-57-8 2-ChloroDhenol 10 
124-18-5 n-cio Daoana 10 
541-73-1 1.3-Dlehlorobeniene < 10 
106-46-7———- 1.4-Dichloroben2ene 10 
99-87-6 D-Cvmene < 10 
95-50-1 .— —fl.2-Dichlorobenzene 10 
108-60-1 -—bis f2-ChloroisoDroDvl^ ether < 10 
621-64-7 —N-NitroBodi-n-DroDvlamine 20 
67-72-1 —Hexachloroethane < 10 
98-95-3 —Nitrobenzene < 10 
78-59-1 iBoohorone 4 10 
88-75-5—— —2-NitroDhenol 4 20 
105-67-9 —2.4-DinethvlDhenol 4 10 
111-91-1 bia f2-ChLoroethoxv^methane < LO 
120-83-2 2.4-Dichloroohenol < 10 
120-82-1 12.4-Trlchlorobenzene 10 
91-20-3 Naphthalene < 10 

o 
000007 



MrtY-13 — 91 MOH -ATI CO P . e 9 

A 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

Method 1625 

CAS NO. COMPOUND 
CONCENTRATION UNITS 
(ug/L or ug/kg) 

98-55-5 alpha-Terpineol < 10 
112-40-3 n-C12 Dod«cana_„ < 10 1 
87-61-6 1.2.3-Trichlorobenzene < 
87-68-3 —-Hoxaehlorobutadiena 10 
59-50-7 4-Chloro-3-inathylphenol < 10 
77-47-4 -——HexachlorooveloDentadiana < 10 
88-06-2 •—"2. 4 . 6-TriohloroDhanol <; 10 
95-95-4-- ——— 2.4.B-TrlohloroDhenol < 10 
91-58-7 2-ChloronaDhthalena <; 10 
92-52-4 Blnhanvl 10 

933-75-5 2.3.6-Trlehloronhanol < 10 
629-59-4 n-C14 Tatradeoana < 10 

1 101-84-8 Diohanvl athar < LO 
' 131-11-3 Dlmathvl ohthalata < 10 

208-96-8 —Aeanaohthvlana < 10 
005—20—2———————— —2.6-Dinitrotoluana, 10 
83-32-9 —-AeanaDhthana < 10 
51-28-5 ——-2.4-DlnitroDhanol < 5p 
132-64-9— —.Dlbanzofuran 10 
100-02-7 4-NitroDhanol < 50 
121-14-2———— 5,4-DlnltrotQluana < 10 
91-59-8 bata-NaBhthvlainina 50 
86-73-7 Pluorana < 10 
544-76-3 --n-C16 Havadacana 10 
84-66-2 Diathvl Dhthalata < 10 

7005-72-3 „,.„4-ChloroDhanvl ohanvl athar < 10 
534-52-1 --—-2-Mathvl-4.6-dinitroDhanol < 20 
122-39-4 Dinhanvlamlna < 20 
86-30-6—— —M-NitroecdiDhanvlamina < 20 
122-66-7 1.2-DiDhanvlhvdrazina < 20 
101-55-3 4-Bromoohenvlohenvl athar < 20 
118-74-1 ——Hayachlorobanzana < 10 
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M(S»V— 13 — MOH .ATI CO P . 1 0 

A 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Method 1625 

CAS NO. COMPOUND 
CONCENTRATION UNITS 
(ug/L or ug/)cg)_iig/L 

87-86-5— 
132-65-0— 
593-45-3— 
85-01-8 — 
120-12-7 — 
86-74-8— 
84-74-2— 
112-95-8 — 
206-44-0— 
92-87-5— 
129-00-0— 
629-97-0— 
85-68-7 — 
646-31-1 — 
56-55-3 — 
91-94-1 — 
218-01-9 — 
117-81-7 — 
630-01-3 — 
117-84-0— 
630-02-4 — 
205-99-2 — 
207-08-9 — 
50-32-8 — 
638-68-6 — 
193-39-5— 
53-70-3 — 
191-24-2 — 

-P6ntv.chlorophenol. 
-Dlbenzothlophene.. 
-n-ClS Ootad«can«_ 
-Phananthrena 
-Anthracant 
-carbazola. 
-Di-n-butyl phthalate. 
-n-C20 Elcoaana 
•riuoranthana 
•Benzidine 
• py rene 
•n-C22 Docosane 
-Butylbenzyl phthalate. 
•n-C24 Tetracosane 
Benzo(a)anthracene. 

•3,3-Dichlorobenzidlne. 
-Chrysene. 
-b is(2-BthyIhexy1)phthalate. 
•n-C26 HexACOsane 
•Di-n-octyl phthalate. 
•n-C28 Octacoaane 
•Benzo(b)fluoranthene. 
•Benzo(k)fluoranthene. 
•Benzo(a}pyrene. 

——n-C30 Triacontane. 
-Indeno(1,2,3-od}pyrene. 
•Oibenzo(a,h)anthracene. 
• Benzo(g,h,i)perylane 

AH 
AH 
AH 
10 
AH 
10 
50 
J^. 

10 
AH 

AH 
AH 
AH 
AH 
AH 
AH 
AH 
AH 
AH 
10 

.2^ 
AH 

< 20 

No TICe found 
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MAY— 13 — MON lesAT .ATI CO P . 1 1 

SEMIVOUTILE ORGANICS ANALYSIS DATA SHEET 
Method 1625 

A 
Client Name: CH2M Hill 

Matrix (soil/water); watar 

Sample wt/vol: looo mL 

Level (Iow/ined):2 Low 

Column: (pack/cap) Cap 

Fraction: Acid/Base 

Client Project ID: Batch 1842S 

Client Sample ID: I8425Q03 

Lab sample ID: S1-Q4-153-QQ 

Date Received; 04/27/91 

Date Analyzed: 05/13/91 

Dilution Factor: _l 

CAS NO. COMPOUND 
CONCENTRATION UNITS 
(ug/L or ug/kg) :_uflZL. 

62-75-9 — 
109-06-8 — 
100-42-5— 
111-44-4 — 
108-95-2 — 
95-57-8 — 
124-18-5— 
541-73-1 — 
106-46-7 — 
99-87-6 — 
95-50-1 — 
108-60-1 — 
621-64-7 — 
67-72-1 — 
98-95-3 — 
78-59-1 — 
88-75-5 — 
105-67-9 — 
111-91-1 — 
120-83-2— 
120-82-1 — 
91-20-3 — 

•N-Nitrosodiraethylamine. 
-alpha-Picoline 
-Styrene. 
•bis(2-Chloroethyl}ether. 
-Phenol 
•2-Chlorophenol. 
-n-ClO Decane 
•1, 3-Dichloroben2ene. 
•1,4-Dlchlorobenzene. 
-p-Cymene. 
1,2-Dlchloroben2ene. 

"bis(2-Chloroi8opropyl)ether. 
-N-Nitrosodi-n-propy1am tne 
-Hexachloroethane 
•Nitrobenzene 
•Isophorone. 
2-Mitrophenol. 

— 2,4-Diinethylphenol. 
-bis(2-Chloroethoxy)methane. 
-2,4-DichlorophenoI. 
•1,2,4-Triehloroben2ene. 
•Naphthalene 

< 50 
.<..£.0. 
< 10 

< 10 
< 10 
< IQ 
< 10 
5. 10 
< 10 
< IQ 
< iP 
< 20 
< 3LQ 
< IQ 

<• 10. 
.£_liL 
< 10 
< IQ 
< 
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MrtY~13 —91 MON 1 6 : -4 a .ATI CO P . 1 2 

A ^ 
SEMIVOLATILB ORGANICS ANALYSIS DATA SHEET 

Method 1625 

CAS NO. COMPOUND 
CONCENTRATION UNITS 
(ug/L or ug/kg) 

98 
112' 
87 
87 
59 
77 
88 
95 
91' 
92 

933' 
629" 
101' 
131' 
208" 
606" 
83 
51' 

132" 
100' 
121' 
91' 
86" 

544-
84-

7005-
534-
122-
86-

122-
101-
118-

-55-5 
-40-3 
-61-6 
-68-3 
-50-7 
-47-4 
-06-2 
-95-4 
-58-7 
-52-4 
-75-5 
•S9-4 
•84-8 
•11-3 
•96-8 
-20-2 
-32-9 
•28-5 
•64-9 
-02-7 
-14-2 
-59-8 
•73-7 
•76-3 
•66-2 
•72-3 
•52-1 
-39-4 
•30-6 
•66-7 
•55-3 
•74-1 

-alpha-Terpineol. 
-n-C12 Dodecane, 
-1,2,3-Triohlorobenzene. 
-Hexachlorobutadiene. 

...... 4-chloro-3-methylphenol. 
Hexachlorocyclopentadlene, 
2,4,6-Trichlorophenol 
2,4,5-Trlchlorophenol 
2-Chloronaphthalene 
Blphcnyl. 
-2,3,6-Trichlorophenol 
-n-C14 Tetradecane 
-Diphenyl ether. 
-Dinethyl phthalate. 
-Acanaphthylene. 
-2,6-Dinitrotoiuene. 
-Acenaphthene. 
-2,4-Dinitrophenol. 
-Dibenzofuran. 

—4-Nitrophenol 
2,4-Dinitrotoluene. 
beta-Naphthylanine. 
Fluorene 

——n-ci6 Hexadecane^ 
.... Diethyl phthalate. 

•4-Chlorophenyl phenyl ether. 
-2-Methyl-4,6-dinitrophenol_ 
-Diphenylanine. 
-N-Nitro»odiphenylamine. 
• 1,2-Diphenylhydrazlne. 
•4-Bromophenylphanyl ether. 
-HexaQhlorobenzena 

5 K 
S IQ 
< 10 
< 10 
< 10 
5 XQ 
< JLO. 
< 10 
S 10 
< 10 

<10 
< IQ 
<i 10 
< 10 
S 10 

.<,10 
<; go 
< 10 
^ so 
<; 10 
< go 
< 10 
<10 
< 10 
<10 
< 20 

^ .^Q.. 
< 20 
<i 20 

• <••10 

O 
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MAY— 13 — 91 MON 16:-48 .ATI CO P . 1 3 

A 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Method 1625 

CAS NO. COMPOUND 
CONCENTRATION UNITS 
(ug/L or ug/kg)_ugZL 

87-8 6-5 Pantachloroph«nc3l < 10 
132-65-0-—-^ Dibenzothiophene < 10 
593-4 5-3 -n-ei8 Ootadeaane < 10 
85-01-8 Phananthr ene < 10 
120-12 -7 — Anthraeane < 20 
86-74-8 Carfaazola < 10 
84-74-2——————Di-n-butYl Dhthalate < 10 
112-95-8 n-C20 Elcosane < 10 
206-44-0 —Pluoranthenfl < 10 
9 2-87-5- ——- Banzidina < so 
129-00-0- —-pvi^ana < 10 
829-97-0 ——n-C22 Doeoaana < 10 

1 85-68-7--—-—-—-Butylbanzyl phthalata < 10 
1 846-31-1 n-C24 Tatratsosana < 10 

56-55-3- —-—-—Banzofalanthracana < 10 
91-94-1--——— 3 .3-Dlehloroban2ldina < 50 
218-01-9 -Chrysana < 10 
117-81-7— hlar2-EthvlhayvllDhthalata 
630-01-3 -n-C26 Haxaooaana 

< 10 
< 10 

117-84-0 Dl-n-oetvl nhthalata < 10 
630-02-4 n-C2S Oetacoaana < 10 
205-99-2 Benzorbl fluoranthana < 10 
207-08-9 Banzorkl fluoranthana < 10 
50-3 2-8- ————Banioraluvrana < 10 

638-68-6 n-C30 Triacontana < 10 
193-39-5 Indano ̂ 1.2 . 3-edl ovrana < 20 
53-70-3————Dibanzo/a. hi anthracana < 20 
191-24-2 Banzo(9.h.i)perYlana < 20 

000012 



M#^Y— 13 —91 MON 1 £ : >4 9 ATI CO 1 ^ 

VOLATO^ OROANICS DATA SHEET 
Method 1624 

Lab Name: Analytical Technologies 

Client Name: CH2MHill 

Client Project ID: Batch 1842S 

Matrix (soil/water): Water 

Dilution Factor 1 

Column (pack/cap): Pack 

CysSLStiBBteJi^l 

18425001 A o 
Ub Sample ID: 91-04.153-()1 

Sample wt/vol: 5mL 

Level Gow/mcd): Low 

Date Received: 04/29/91 

Date Analyzed: 05/06/91 

% Moisture: N/A 

COMPOUND NAME Concentration 0 
Chloromethane < 50 
Bromomethane < 50 
Vinyl chloride < 10 
Chloroethane < 50 
Methylene chloride 12 B 
Acetone < 50 
Acrolein < 50 
Acrylonitrile < 50 
M'Diehlotoethene < 10 
l.LDichlozoethane < 10 
trans-1,2-Dichloroethene < 10 
Diethyl ether < 50 
Chlorofonn < 10 
2-Butancne < 50 
1,2-Dichloroethane < 10 
1,1,1-TrIchloroethane 
Carbon tetrachloride 

< 10 1,1,1-TrIchloroethane 
Carbon tetrachloride < 10 
Bromodlchloromethane < 10 
1,2-DichloFQpiopane < 10 
trans-1,3-Dlchloropropene < 10 
Trichloroethene < 10 
Benzene < 10 
Dibromochloromethane < 10 
1,1,2-Trichloroethane < 10 
2-Chloroethyl vinyl ether < 10 
Bromoform < 10 
p-Dioxane < 100 
1,1,2,2-Tetrachloroethane < 10 
Tetrachlopoethcnc < 10 
Toluene < 10 
Chlorobenzene < 10 
Ethvlbenzene < ^0 

o 
B •> Found in reagent blank. 000013 



MAY-13-91 MON l£:se ATI CO 1 5 

VOLATILE ORGANICS DATA SHEET 
Tentatively Identified Compounds Client Sample ID; 

Lab Name: Analytical Technolofiies 

Client Name: CH2MHill 

Client Project ID: Batch 18425 

Matrix (soil/water); Water 

Dilution Factor: 1 

Column (pack/cap): Pack 

mmi A 
Ub Sample ID: 91-04-153-0I 

Sample wt/vol; 5 mL 

Level (low/med); Low 

Date Received: 04/29/91 

Date Analyzed: 05/06/91 

% Moisture: N/A 

Concentration (ue/L or ug/kek 
COMPOUND NAME 
Trichlorofluotomethane 

RT 
W 

"g/L 
Concentration 

T 

S - Estimated Concentration 

000014 



rlAV-13-91 MON 16:50 ATI CO 1 6 

VOLATILE OROANICS DATA SHEET 
Method 1624 

Lab Name: Analytical Technologies 

OientName; CH2MHiU 

Client Project 10: Batch 18425 

Matrix (soil/water): Water 

Dilution Factor 1 

Column (pack/cap): Pack 

Client Sample ID: 

184250Q2 A 
Ub Sample ID: 91-04-153-02 

Sample wt/vol: SmL 

Level (low/med): Low 

Date Received: 04/29/91 

Date Analyzed: 03/06/91 

^Moisture: N/A 

COMPOUND NAME Concentration 0 
Chloromethane < 50 
Bromomethane < 50 
Vinyl chloride < 10 
Chloroethane < 50 
Methylene chloride 15 B 
Acetone < 50 
Acrolein < 50 
Acrylonltrile < 50 
1.1-Dichloroethene < 10 
1,1-Dichloioethaoe < 10 
traos-l,2-DichloFoethene < 10 
Diethyl ether < SO 
Chlotoform < 10 
2-Butanone < 50 
1,2-Dichlotoethane < 10 
1,1,1-Trichloroethane < 10 
Carbon tetrachloride < 10 
Bromodichloromethane < 10 
1.2-DichIoropropane < 10 
trans-1,3-Dichloropropene < 10 
Trichloroethene < 10 
Benzene < 10 
Dibromochloromethane < 10 
1,1,2-Trichloroethane < 10 
2-Chloroethyl vinyl ether < 10 
Biomoform < 10 
p-Dioxane < 100 
1,1 ̂  ,2-Tetrachloroethane < 10 
Tetrachloroeihene < 10 
Toluene < 10 
Chlorobenzene < 10 
Ethvlbenzene < 10 
B - Pound in reagent blank. 000015 



MftY— 13 — 91 MOH lesSl ATI CO P . 1 T 

# 

VOt^TlLE ORQANICS DATA SHEET 
Tenwtlvely Identified Compounds Client Sample ID: 

Lab Name: Analytical Technologies 

Client Name: CH2MHill 

Client Project ID: Batch 18425 

Matrix (soil/water): Water 

Dilution Factor 1 

Column (pack/cap): Pack 

mm. A 
Lab Sample ID; 91-04-1S3-02 

Sample wt/vol: 5 mL 

Level (low/med): Low 

Date Received: 04/29/91 

Date Analyzed: 05/06/91 

% Moisture: N/A 

Concentration (ug/L or ug/kg): ue/L 
COMPOUND NAME RT Concentration 

— Trichlorofluoromethane — 

J - Estimated Concentration 

000016 



MAY-IS-91 MON ie:si . »=» T i co R - 1 e 

VOLATILE ORGANICS DATA SHEET 
Method 1624 Client Sample ID: 

Lab Name: Analytical Technologies 

Client Name: CH2MHill 

Client Project ID: Batch 18425 

Matrix (soil/water): Water 

Dilution Factor 1 

Column (pack/cap): Pack 

Reagent Blank A JQCD 

Lab Sample ID: Reagent Blank 

Sample wt/vol: 5 mL 

Level (low/med): Low 

Date Received: N/A 

Date Analyzed: 05/06/91 

% Moisture: N/A 

4 

COMPOUND NAME Concentration 0 
Chloromethane < 50 
Bromomethane < 50 
Vinyl chloride < 10 
Chloroethane < 50 
Methylene chloride 29 
Acetone < 50 
Acrolein < 50 
Aciylonitrile < 50 
M-Dlchloroeihene < 10 
Ll-Dlchloaroethane < 10 
trans-1,2-Dichloroethene < 10 
Diethyl ether < 50 
Cblorofonn < 10 
2'Butanone < 50 
1,2-Dichlorocthane < 10 
l.Ll'Trichloroethane < 10 
Carbon tetrachloride < 10 
Bromodichloromethane < 10 
L2-Dichloropropan6 < 10 
trans-1,3-Dichloropropene < 10 
Trichloroethcne < 10 
Benzene < 10 
Dibromochloromethane < 10 
1.1.2-Trichloroethane < 10 
2-Chloroethyl vinyl ether < 10 
Bromoform c 10 
p-Dloxane < 100 
1.1.2,2-Tetrachloroethane < 10 
Tetrachloroethene < 10 
Toluene < 10 
Chlorobenzcne < 10 
Ethvlbenzene < 10 
No TICs found. 000017 

0 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave. 
Evanston, IL 60201 

Sample Description; 

05/21/1991 

Sample No.: 131855 

Job No.: 91.0789 

DEC-SSP3-4-4B 
CH128770.B0.SP; DuPont 

Date Taken: 
Time Taken: 

04/25/1991 
00:00 

Date Received: 
Time Received: 

04/26/1991 
09:30 

Alkalinity, bicarb (CaC03) 
Alkalinity, carbonate (CaC03) 
BOD, Five Day 
Chloride 
COD, Total 
Cyanide, total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Aluminvim, ICP 
Antimony, ICP 
Arsenic, ICP 
Barium, ICP 
Beryllium, ICP 
Cadmium, ICP 
Calcium, ICP 
Chromium, ICP 
Cobalt, ICP 
Copper, ICP 
Iron, ICP 
Lead, ICP 
Magnesium, ICP 
Manganese, ICP 
Mercury, CVAA 
Nickel, ICP 

188. 
<2. 
1. 
26. 
7. 
<0.002 
1.1 
0.68 
1.71 
0.01 
1. 
2600. 
52. 
1700. 
0.08 
<0.50 
0.004 
<0.50 
<0.050 
<0.010 
460. 
<0.040 
<0.10 
<0.010 
20.4 
<0.080 
90. 
0.611 
<0.0002 
<0.050 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Neal E. Cleghorn< 
Project Manager 

Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 0 

ANALVnCAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave. 
Evanston, IL 60201 

Sample Description: 

05/21/1991 

Sample No.: 131855 

Job No.: 91.0789 

DEC-SSP3-4-4B 
CH128770.B0.SP; DuPont 

Date Taken: 
Time Taken: 

04/25/1991 
00:00 

Date Received: 
Time Received: 

04/26/1991 
09:30 

Potassium, ICP 
Selenium, ICP 
Silver, ICP 
Sodium, ICP 
Thallium, ICP 
Vanadium, ICP 
Zinc, ICP 

1. 
0.004 
<0.050 
82. 
<0.20 
<0.50 
9.17 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 0 

Neal E. Cleghorn 
Project Manager 

Page 2 
0 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett, iL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Hulholland 
CH2M HILL 
1890 Maple Ave. 
Evanston, XL 60201 

Sample Description: 

05/21/1991 

Sample No.: 131855 

Job No.: 91.0789 

DEC-SSP3-4-4B 
CH128770.B0.SP; DuPont 

Date Taken: 
Time Taken: 

04/25/1991 
00:00 

Date Received: 
Time Received: 

VOLATILE TARGET COMPOUNDS 
Chloromethane <10. 
Vinyl chloride <10. 
Bromomethane <10. 
Chloroethane <10. 
1,1-Dichloroethene <1.0 
Carbon disulfide <1.0 
Acetone <10. 
Methylene chloride <5.0 
trans-1,2-Dichloroethene <1.0 
1,1-Dichloroethane <1.0 
Vinyl acetate <10. 
2-Butanone <10. 
cis-1,2-Dichloroethene <1.0 
Chloroform <1.0 
1,1,1-Trichloroethane <1.0 
1,2-Dichloroethane <1.0 
Benzene <1.0 
Carbon tetrachloride <1.0 
1,2-Dichloropropane <1.0 
Trichloroethene <1.0 
Bromodichloromethane <1.0 
2-Chloroethylvinyl ether <1.0 
trans-1,3-Dichloropropene <1.0 
4-Methyl-2-pentanone <10. 
Toluene <1.0 
cis-1,3-Dichloropropene <1.0 
1,1,2-Trichloroethane <1.0 
Dibromochloromethane <1.0 
2-Hexanone <10. 
Tetrachloroethene 

Neal E. Cleghorn 
Project Manager 

04/26/1991 
09:30 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Page 3 



NET 
NATIONAL 

NET Midwest, inc. 
Bartlett Division 
850 West Bartlett Road 

ENVIRONMENTAL Bartiett, IL 60103 

TESTING, INC. lei: (TOB) 289 3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 05/21/1991 
CH2M HILL 
1890 Maple Ave. Sample No.; 131855 
Evanston, IL 60201 

Job No.: 91.0789 

Sample Description: DEC-SSP3-4-4B 
CH128770.B0.SP; DuPont 

Date Taken: 04/25/1991 Date Received: 04/26/1991 
Time Taken: 00:00 Time Received: 09:30 

VOLATILE TARGET COMPOUNDS 
Chlorobenzene <1.0 ug/L 
Ethylbenzene <1.0 ug/L 
meta & para-Xylene <1.0 ug/L 
Bromoform <1.0 ug/L 
Styrene <1.0 ug/L 
ortho-Xylene <1.0 ug/L 
1,1,2,2-Tetrachloroethane <1.0 ug/L 
1.3-Dichlorobenzene <1.0 ug/L 
1.4-Dichlorobenzene <1.0 ug/L 
1,2-Dichlorobenzene <1.0 ug/L 

Neal E. Cleghorn 
Project Manager 

Page 4 



# 

NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1890 Maple Ave. 
Evanston, IL 60201 

Sample Description: 

05/21/1991 

Sample No.: 131855 

Job No.: 91.0789 

Date Taken: 
Time Taken: 

DEC-SSP3-4-4B 
CH128770.B0.SP; DuPont 

04/25/1991 
00:00 

Date Received: 
Time Received: 

04/26/1991 
09:30 

PESTICIDE/PCB TARG 
Aldrin <0.05 
alpha-BHC <0.05 
beta-BHC <0.05 
delta-BHC <0.05 
gamma-BHC (Lindane) <0.05 
Chlordane <0.5 
4,4'-DDD <0.1 
4,4'-DDE <0.1 
4,4'-DDT 
Dieldrin 

<0.1 4,4'-DDT 
Dieldrin <0.1 
Endosulfan I <0.05 
Endosulfan II <0.1 
Endosulfan sulfate <0.1 
Endrin <0.1 
Endrin aldehyde <0.1 
Heptachlor <0.05 
Heptachlor epoxide <0.05 
Methoxychlor <0.5 
Toxaphene <0.5 
PCB-1016 <1.0 
PCB-1221 <1.0 
PCB-1232 <1.0 
PCB-1242 <1.0 
PCB-1248 <1.0 
PCB-1254 <1.0 
PCB-1260 <1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Neal E. Cleghorn 
Project Manager 

Page 5 



January Monthly Monitoring Report 
for the Groundwater Seeps at the 

Du Pont East Chicago Plant 
East Chicago, Indiana 

Prepared by CH2M HILL 
on behalf of 

E.L du Pont de Nemours & Company 

February 24, 1992 

CHI18S/035J1 



©Introduction 

In response to U.S. EPA's Section 308 Information Request dated February 13, 1991, 

and U.S. EPA's amended Information Request dated June 27, 1991, Du Pont is 

submitting this monthly monitoring report characterizing the quality of the groundwater 

seep referenced in the original request (Groundwater Seep 1) and two other groundwater 

seeps referenced in the amended request (Groundwater Seeps 2 and 3) at Du Pont's 

East Chicago Plant. This report contains the results of the "monthly monitoring 

program" for January 1992. 

Sample Collection and Analysis 

The January "monthly monitoring program" sampling activities consisted of monitoring 

groundwater seep conditions and obtaining a grab sample from each groundwater seep, if 

possible, once per week. Monitoring was performed on January 2, 9, 15, 22, and 29, 

1992. Groundwater seep flow rates were measured and recorded during each sampling 

event (Table 1). Samples were collected from Groundwater Seep 2 on each monitoring 

date. Groundwater Seeps 1 and 3 were not present during any of the monitoring events. 

Consequently, no samples were collected from Groundwater Seeps 1 or 3 in January. 



Sample fractions collected for oil and grease, total suspended solids, and pH analyses 

were not filtered. All other sample fractions were filtered. 

After the samples were collected, filtered, and preserved, as appropriate, the samples 

were shipped via overnight courier to National Environmental Testing, Inc. (NET) 

analytical laboratory in Bartlett, Illinois. When collected, the samples from Groundwater 

Seep I are analyzed for the following constituents: chemical oxygen demand (COD),' 

ammonia-N, nitrate, nitrite, sulfate, chloride, fluoride, total dissolved solids, total 

suspended solids, arsenic, zinc, and pH. The samples collected from Groundwater Seeps 

2 and 3 are analyzed for all of the constituents listed above, plus biological oxygen 

demand (BOD-five day), oil and grease, and copper, as originally requested. In the 

amended request, BOD-five day, oil and grease, and copper were dropped from the 

Groundwater Seep 1 monitoring requirements. 

Analytical Results and Interpretation 

Table 2 summarizes the analytical results of the "monthly monitoring program" for the 

month of January for Groundwater Seep 2. All laboratory data sheets for samples 

collected and analyzed during January for the "monthly monitoring program" are 

provided in Attachment 1. 

(3 

0 



Attachment 2 contains a data validation summary of QA/QC information associated with 

the analysis of the January groundwater seep samples. 

Comparing the January Groundwater Seep 2 data to that collected in previous months 

for Groundwater Seep 2 (Table 3), the following observations were made: 

• The average flow rate in January was lower than all previous months in 

which Groundwater Seep 2 was flowing, 

• The average COD concentration for January was higher than all previous 

months in the "monthly monitoring program," 

• The average nitrate concentration for January was lower than all previous 

months in the "monthly monitoring program," 

• Except those previously noted, all January data were similar to data 

obtained in previous months. 



TABLE 1 

GROUNDWATER SEEP FLOW RATES (GPM) 

JANUARY MONTHLY MONITORING PROGRAM 

JANUARY 1992 

Date 
Groundwater 

Seep 1 
Groundwater 

Seep 2 
Groundwater 

Seep 3 

January 2 

January 9 

January 15 

January 22 

January 29 

NP* 

NP* 

NP* 

NP* 

NP* 

6.9 

8.2 

6.8 

4.0 

5.4 

NP* 

NP* 

NP* 

NP* 

NP* 

Notes: 

MP* denotes not present. No flow. Groundwater seep location dry. 



TABLE 2 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 2 
JANUARY MONTHLY MONITORING PROGRAM 

JANUARY 1992 

Sanple ID: 
Lab: 
Lab ID: 
Date: 
Filtered (Yes/No): 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
BOD-Five Day 
COD 
Chloride 
Fluoride 
Nitrogen, Anmonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Oil and Grease 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (tng/l) 
Arsenic 
Copper 
Zinc 

DEC-SP2-1-1 
NET 

155913 
1/2/92 
Yes 

6.9 

5J 
10B 
230 
1.5 
6.9 

11.2 

2*B 
2870J 
1*J 

1900 
6.1* 

17.9 

DEC-SP2-1-2 
NET 

156346 
1/9/92 
Yes 

8.2 

44B 
254J 
1.5 
7.4 

10.1 

3109 
4* 
1900 
5.7* 

17.0 

DEC-SP2-3-1 
NET 

156681 
1/15/92 
Yes 

6.8 

218 
254 

4.5J 
8.60 
9.80 

2* 
3094 
2* 
2100 
5.6* 

18.9 

Notes: 
* Sanple fraction not filtered. 
No value denotes not detected. 
B denotes blank contaminated. 
J denotes estimated value. 
A value of one-half the detection limit used in averaging not detected values. 

DEC-SP2-1-3 
NET 

157045 
1/22/92 
Yes 

4.0 

2 
22B 
300 

4.4J 
7.45 
9.47 

1*J 
3400 
13* 

2900J 
5.9* 

DEC-SP2-1-1 
NET 

157408 
1/29/92 
Yes 

5.4 

1 
40B 
299 
3.7 

9.68 
8.37 

3400 
* 

2200J 
5.8* 

17.3 18.3J 

Average 

6.3 

2 
70 
270 
3.1 
8.0 

9.79 

1* 
3200 
4* 
2200 
5.8* 

17.9 



TABLE 3 

AVERAGE CONCENTRATIONS IN GROUNDWATER SEEP 2 
MONTHLY MONITORING PROGRAM 

1991/1992 

July August September October** November December January 

AVERAGE FLOW RATE (gpm) NP NP NP 8.1 10.5 13 6.3 

WATER QUALITY PARAMETERS (mg/l) 
BOD-Five Day 2 0.7 2 2 
CCD 29 44 52 70 
Chloride 420 400 220 270 
Fluoride 2.9 4.0 2.1 3.1 
Nitrogen, Ammonia 6.6 10.0 5.1 8.0 
Nitrogen, Nitrate 38.2 31.2 13.6 9.79 
Nitrogen, Nitrite 
Oil and Grease * 1* 1* 1* 
Total Dissolved Solids 4040 4120 2840 3200 
Total Suspended Solids 9* 4* 3* 4* 
Sulfate 2800 2400 1900 2200 
pH (lab) 5.9* 5.8* 5.7* 5.8* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 26.9 20.9 15.7 17.9 

Notes: 
* Sample fraction not filtered. 
**Values derived from one sampling event. Values are not averages. 
NP denotes not present. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of duplicate sample results used in overall averaging. 



Attachment 1 
Laboratory Data Sheets 

Monthly Monitoring Program 



# 

NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201-3137 

01/13/1992 

Sample No.: 155913 

Job No.: 92.0013 

Sample Description: DEC-SP2-1-1 
CHI28770.B0.MS; DuPort 

Date Taken; 01/02/1992 
Time Taken: 12:00 
lEPA Cert. No.: 100221 

Date Received: 01/03/1992 
Time Received: 10:00 
WDNR Cert. No.: 999447130 

BOD, Five Day 5. mg/L 

Chloride 230. mg/L 

COD, Total 10. mg/L 

Fluoride 1.5 mg/L 

N-Ammonia 6.9 mg/L 

N-Nitrate 11.2 mg/L 

N-Nitrite <0.01 mg/L 

oil & Grease 2. mg/L 

pH 6.1 units 

Solids, Total Dissolved 2870. mg/L 

Solids, Total Suspended 1. mg/L 

Sulfate 1900. mg/L 

Arsenic, AA <0.0050 mg/L 

Copper, ICP 

Kell^Jones 
Project Manager 

mg/L 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALVnCAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201-3137 

01/13/1992 

Sample No.: 155913 

Job No.: 92.0013 

Sample Description: DEC-SP2-1-1 
CHI28770.B0.MS; DuPont 

Date Taken: 01/02/1992 
Time Taken: 12:00 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

01/03/1992 
10:00 
999447130 

Zinc, ICP 17.9 mg/L 

o 

Kelly Jones 
Project Manager 

Page 2 
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m NET 
NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartiett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

Sample Description: 

01/31/1992 

Sample No.: 156346 

Job No.: 92.0129 

DEC-SP2-1-2 
CH128770.B0.MS; DuPont 

Date Taken: 01/09/1992 
Time Taken: 10:01 
lEPA Cert. No. 100221 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
pH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, AA 
Zinc, AA 

Date Received: 
Time Received: 
WDNR Cert. No. 

<1. 
254. 
44. 
1.5 
7.4 
10.1 
<0.01 
<1. 
5.7 
3109. 
4. 
1900. 
<0.0050 
<0.050 
17.0 

01/10/1992 
10:00 

999447130 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

0 
'Kelly Jones 
Project Manager 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 <9 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

Sample Description: 

01/31/1992 

Sample No.: 156681 

Job No.: 92.0215 

DEC-SP2-3-1 
CH128770.B0.MS; DuPont 

Date Taken: 01/15/1992 
Time Taken: 10:30 
lEPA Cert. No. 100221 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, AA 
Zinc, AA 

Date Received: 
Time Received: 
WDNR Cert. No. 

<1. 
254. 
218. 
4.5 
8.60 
9.80 
<0.01 
2. 
5.6 
3094. 
2. 
2100. 
<0.0050 
<0.050 
18.9 

01/16/1992 
10:00 

999447130 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Kelly Jones 
Project Manager 

Page 1 
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0 
NET 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartiett, IL 60103 

Tei: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

02/10/1992 

Sample No.: 157045 

Job No.: 92.0316 

Sample Description: DEC-SP2-1-3 
CH128770.B0.MS;DuPont East 

Date Taken: 01/22/1992 
Time Taken: 12:50 
IEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

01/23/1992 
10:00 
999447130 

BOD, Five Day 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

Oil & Grease 

PH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Copper, ICP 

2. 

300. 

22. 

4.4 

7.45 

9.47 

<0.01 

1. 

5.9 

3400. 

13. 

2900. 

<0.0050 

<0.010 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Kell^J6nes 
ProjOTt Manager 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 O 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

02/10/1992 

Sample No.: 157045 

Job No.: 92.0316 

Sample Description: DEC-SP2-1-3 
CHl28770.B0.MS;DuPont East 

Date Taken: 01/22/1992 
Time Taken: 12:50 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

01/23/1992 
10: DO 
999447130 

Zinc, ICP 17.3 mg/L 

<3 

dnes Kelly 
Project Manager 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

02/12/1992 

Sample No.: 157408 

Job No.: 92.0429 

Sample Description: DEC-SP2-1-1 
CHT28770.B0.MS;DuPont East 

Date Taken: 01/29/1992 
Time Taken: 10:30 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

01/30/1992 
10:00 
999447130 

BOD, Five Day 1. mg/L 

Chloride 299. mg/L 

COD, Total 40. mg/L 

Fluoride 3.7 mg/L 

N-Ammonia 9.68 mg/L 

N-Nitrate 8.37 mg/L 

N-Nitrite <0.01 mg/L 

Oil St Grease <2. mg/L 

PH 5.8 units 

Solids, Total Dissolved 3400. mg/L 

Solids, Total Suspended <1. mg/L 

Sulfate 2200. mg/L 

Arsenic, AA <0.0050 mg/L 

Copper, ICP <0.010 mg/L 

(k^CiAJ^CL . . 
Kelly Jones 

''C/7 P^oj®ct Manager 

Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest, Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 (B 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

02/12/1992 

Sample No.: 157408 

Job No.: 92.0429 

Sample Description: DEC-SP2-1-1 
CHI28770.B0.MS;DuPont East 

Date Taken: 01/29/1992 
Time Taken: 10:30 
lEPA Cert. No.: 100221 

Date Received: 01/30/1992 
Time Received: 10:00 
WDNR Cert. No.: 999447130 

Zinc, ICP 18.3 mg/L 

(B 

„ Kelly Jones 
y{ Project Manager 

Page 2 
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Attachment 2 
Data Validation Summary 

Monthly Monitoring Program 



MEMORANDUM Ct^HILL 

TO; Pixie Newman/CHI 
Susan MulhoUand/CHI 

FROM: Dan MacGregor/GLO 

DATE: February 24, 1992 

SUBJECT: Data Validation for Grounwater Seep Samples 
Du Pont, East Chicago, Indiana 

PROJECT: CHI28770.B0.MR 

Introduction 

This memorandum presents the data validation discussion for the inorganic analytical 
results for Grormwater Seep 2 samples collected on January 2, 9, 15, 22, and 29, 1992, 
at the Du Pont Plant in East Chicago, Indiana. Grounwater Seeps 1 and 3 were not 
flowing during any of the sampling events. Sampling was performed in compliance 
with the U.S. EPA-requested "monthly monitoring program." 

Samples were analyzed for major ions and selected metals by NET Laboratories in 
Bartlett, Illinois. Sample collection and transport were performed under strict 
chain-of-custody procedures. Requested QA/QC data included holding time data, 
chain-of-custody forms, cahbration and procedure blank results, initial cahbration 
verification standard recoveries, continuing calibration verification recovery results, 
matrix spike and matrix spike duplicate results, and laboratory spike results. The QA/ 
QC and sample data were reviewed as described below. 

Holding Times 

Inspection of holding times showed that the holding time requirements, as specified 
by the U.S. EPA's Methods for Chemical Analysis of Water and Wastes, were met 
except for the January 2 sample's total dissolved solids analysis. The holding time for 
that analysis was exceeded by one day. The sample result is qualified as estimated 
and flagged with a "J." 

Chain of Custody 

The chain-of-custody forms were reviewed for accuracy and completeness. All 
necessary information was provided and foimd to be accurate. All requested analyses 
were performed, and the data packages were complete. 



MEMORANDUM 
Page 2 
Febmaiy 24,1992 
CHI28770.B0.MR 

Blanks 

The calibration and procedure blank results were inspected for possible contaminants. 

The calibration blank and procedure blank associated with the January 2 sample each 
contained oil and grease at a concentration of 1 mg/1. The data are qualified as 
estimated and flagged with a "B." 

The procediure blanks associated with the samples collected on January 2, 22, and 29 
contained low-level concentrations of copper and zinc. Copper was not detected in 
the groundwater seep samples. The concentrations of zinc in the groundwater seep 
samples were significantly greater than the blank concentrations, and so no data 
qualifying action was taken. 

COD values less than 150 mg/1 are qualified as blank contaminated and flagged with 
a "B." This qualification is a consequence of the latest field blrmk (November 1991) 
containing sig^cant concentrations of COD. 

Calibration Recoveiy Results 

Initial cahbration verification (ICV) standard recoveries were within the EPA's 
established control limits of ± 10 percent of true value, with the exception of the 
January 9 chloride ICV recovery which was greater than the 110 percent control limit. 

The continuing cahbration verification (CCV) recoveries were also, generally, within 
the cah'bration control limits. The CCV recoveries for fluoride (January 15) and zinc 
(January 29) were outside the ± 10 percent control limit. 

Sample results associated with the poor calibration recoveries were qualified as 
estimated and flagged with a "J." 

Laboratoiy Control Spikes 

Except for the oil and grease recoveries associated with the January 2, 9, 22, and 29 
sampling dates and the January 2 BOD recovery, the laboratory spike recoveries were 
within the control limit of ± 20 percent of true value. The January 22 oil and grease 
result and the January 2 BOD result were qualified as estimated and flagged with a 
"J." The oil and grease results for the other samples were either previously qualified 
or were nondetects. 

o 

0 



MEMORANDUM 
Page 3 
February 24,1992 
CHI28770.B0.MR 

Matrix Spike/Matrix Spike Duplicate Fortifications 

The matrix spike and matrix spike duplicate results associated with the following 
samples and sample parameters were outside EPA or method control limits: 

• January 2—oil and grease and total suspended solids 
• January 15—^fluoride 
• January 22—fluoride and sulfate 
• January 29—sulfate 

Associated sample results were qualified as estimated and flagged with a "J." 

Sample Results and Conclusions 

The sample results associated with Groundwater Seep 2 fi-om this rormd of sampling 
were compared and foimd generally to be consistent with data from previous 
sampling rounds. The only noted anomaly is the COD value from the January 15 
sample, which appears several orders of magnitude greater than previous average 
results. 

The unqualified results are valid and usable and should be used as reported. The 
results qualified as estimated are true detections, but because the magnitude of the 
detection is an estimate, the results can be used qualitatively but not quantitatively. 
The results qualified as probably being blank contaminated should not be used to 
make project decisions. 

CHI185A)14.51 



Febmaiy Monthly Monitoring Report 
for the Groundwater Seeps at the 

Du Pont East Chicago Plant 
East Chicago, Indiana 

Prepared by CH2M HILL 
on behalf of 

E.L du Pont de Nemours & Company 

March 24, 1992 

CHI185/03SJ1 



Introduction 

In response to U.S. EPA's Section 308 Information Request dated February 13, 1991, 

and U.S. EPA's amended Information Request dated June 27, 1991, Du Pont is 

submitting this monthly monitoring report characterizing the quality of the groundwater 

seep referenced in the original request (Groundwater Seep 1) and two other groundwater 

seeps referenced in the amended request (Groundwater Seeps 2 and 3) at Du Pout's 

East Chicago Plant. This report contains the results of the "monthly monitoring 

program" for February 1992. 

Sample Collection and Analysis 

The February "monthly monitoring program" sampling activities consisted of monitoring 

groundwater seep conditions and obtaining a grab sample from each groundwater seep, if 

possible, once per week. Monitoring was performed on February 6, 13, 20, and 26, 1992. 

Groundwater seep flow rates were measured and recorded during each sampling event 

(Table 1). Samples were collected from Groundwater Seep 2 on each monitoring date. 

Groundwater Seeps 1 and 3 were not present during any of the monitoring events. 

Consequently, no samples were collected from Groundwater Seeps 1 or 3 in February. 



Sample fractions collected for oil and grease, total suspended solids, and pH analyses 

were not filtered. All other sample fractions were filtered. 

After the samples were collected, filtered, and preserved, as appropriate, the samples 

were shipped via overnight courier to National Environmental Testing, Inc. (NET) 

analytical laboratory in Bartlett, Illinois. When collected, the samples from Groundwater 

Seep 1 are analyzed for the following constituents: chemical oxygen demand (COD), 

ammonia-N, nitrate, nitrite, sulfate, chloride, fluoride, total dissolved solids, total 

suspended solids, arsenic, zinc, and pH. The samples collected from Groundwater Seeps 

2 and 3 are analyzed for all of the constituents listed above, plus biological oxygen 

demand (BCD-five day), oil and grease, and copper, as originally requested. In the 

amended request, BCD-five day, oil and grease, and copper were dropped from the 

Groundwater Seep 1 monitoring requirements. 

0 

Analytical Results and Interpretation 

Table 2 summarizes the analytical results of the "monthly monitoring program" for the 

month of February for Groundwater Seep 2. All laboratory data sheets for samples 

collected and analyzed during February for the "monthly monitoring program" are 

provided in Attachment 1. 

o 



©
Attachment 2 contains a data validation summary of QA/QC information associated with 

the analysis of the February groundwater seep samples. 

Comparing the February Groundwater Seep 2 data to that collected in previous months 

for Groundwater Seep 2 (Table 3), the following observations were made: 

• The average ammonia-N concentration and pH for February were higher 

than all previous months in the "monthly monitoring program." 

• The average nitrate concentration for February was lower than all previous 

months in the "monthly monitoring program." 

• Except those previously noted, all February data were similar to data 

obtained in previous months. 



TABLE 1 

GROUNDWATER SEEP FLOW RATES (GPM) 
FEBRUARY MONTHLY MONITORING PROGRAM 

FEBRUARY 1992 

Date 
Groundwater 

Seep 1 
Groundwater 

Seep 2 
Groundwater 

Seep 3 

February 6 

February 13 

February 20 

February 26 

NP* 

NP* 

NP* 

NP* 

6.5 

4.1 

14.6 

12.0 

NP* 

NP* 

NP* 

NP* 

Notes: 
NP* denotes not present. No flow. Groundwater seep location dry. 



TABLE 2 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 2 
FEBRUARY MONTHLY MONITORING PROGRAM 

FEBRUARY 1992 

o 
Sample ID: 
Lab: 
Lab ID: 
Date: 
Filtered (Yes/No): 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (ng/l) 
BOO-Five Day 
COD 
Chloride 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Oil and Grease 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 

DEC-SP2-2-1 
NET 

158025 
2/6/92 
Yes 

6.5 

37B 
290 

3.12J 
10.9 
7.92 

3370 
9* 
2000 
5.8* 

19.4 

DEC-SP2-2-2 
NET 

158494 
2/13/92 
Yes 

4.1 

70B 
350 
3.8 
13.3 
9.40J 

2*J 
3500 
• 

2900 
5.8* 

21.2 

DEC-SP2-2-3 
NET 

158974 
2/20/92 
Yes 

14.6 

17B 
370 

3.9J 
10.0 
7.57J 

3690 
10*B 
2400J 
6.7* 

0.0078J 

14.6J 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
B denotes blank contaminated. 
J denotes estimated value. 
A value of one-half the detection limit used in averaging not detected values. 
Average values below the detection limit shown as not detected values. 

DEC-SP2-2-4 
NET 

159332 
2/26/92 
Yes 

12.0 

342 
3.2J 
12.2 
7.54J 

3460 
1* 

2100J 
5.9* 

15.5J 

Average 

9.3 

30 
340 
3.5 
11.6 
8.11 

3510 
5* 
2400 
6.1* 

17.7 

<3 

<3 



© # 

TABLE 3 

AVERAGE CONCENTRATIONS IN GROUNDWATER SEEP 2 
MONTHLY MONITORING PROGRAM 

1991/1992 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (itig/l) 

July August September October** November December January February 

NP NP NP 8.1 10.5 13 6.3 9.3 

BOD-Five Day 2 2 2 
COD 29 44 52 70 30 
Chloride 420 400 220 270 340 
Fluoride 2.9 4.0 2.1 3.1 3.5 
Nitrogen, Ammonia 6.6 10.0 5.1 8.0 11.6 
Nitrogen, Nitrate 38.2 31.2 13.6 9.79 8.11 
Nitrogen, Nitrite 
Oil and Grease * 1* 1* 1* * 
Total Dissolved Solids 4040 4120 2840 3200 3510 
Total Suspended Solids 9* 4* 3* 4* 5* 
Sulfate 2800 2400 1900 2200 2400 
pH (lab) 5.9* 5.8* 5.7* 5.8* 6.1* 

RACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 26.9 20.9 15.7 17.9 17.7 

Notes: 
* Sample fraction not filtered. 
**Values derived from one sampling event. Values are not averages. 
NP denotes not present. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
Average values below the detection limit shown as not detected values. 
The average value of duplicate sample results used in overall averaging. 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING. INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

02/25/1992 

Sample No.: 158025 

Job No.: 92.0600 

Sample Description: DEC-SP2-2-1 
CH128770.DC.MS; DuPont 

Date Taken: 02/06/1992 
Time Taken: 10:40 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

02/07/1992 
10:00 
999447130 

BOD, Five Day <1. mg/L 

Chloride 290. mg/L 

COD, Total 37. mg/L 

Fluoride 3.12 mg/L 

N-Ammonia 10.9 mg/L 

N-Nitrate 7.92 mg/L 

N-Nitrite <0.01 mg/L 

Oil & Grease <1. mg/L 

PH 5.8 units 

Solids, Total Dissolved 3370. mg/L 

Solids, Total Suspended 9. mg/L 

Sulfate 2000. mg/L 

Arsenic, AA <0.0050 mg/L 

Copper, ICP <0.010 mg/L 

Page 1 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

02/25/1992 

Sample No.: 158025 

Job No.: 92.0600 

Sample Description: DEC-SP2-2-1 
CH1.28770.B0.MS; DuPont 

Date Taken: 02/06/1992 
Time Taken: 10:40 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

02/07/1992 
10:00 
999447130 

Zinc, ICP 19.4 mg/L 

o 

K^my Jones 
Project Manager 

Page 2 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. « 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201-3137 

03/02/1992 

Sample No.: 158494 

Job No.: 92.0693 

Sample Description: DEC-SP2-2-2 
CH128770.B0.MS; DuPont 

Date Taken: 02/13/1992 
Time Taken: 11:00 
lEPA Cert. No.: 100221 

Date Received: 
Time Received; 
WDNR Cert. No. 

02/14/1992 
10:00 
999447130 

BOD, Five Day <1. mg/L 

Chloride 350. mg/L 

COD, Total 70. mg/L 

Fluoride 3.8 mg/L 

N-Ammonia 13.3 mg/L 

N-Nitrate 9.40 mg/L 

N-Nitrite <0.01 mg/L 

Oil & Grease 2. mg/L 

pK 5.8 units 

Solids, Total Dissolved 3500. mg/L 

Solids, Total Suspended <1. mg/L 

Sulfate 2900. mg/L 

Arsenic, AA <0.0050 mg/L 

Copper, ICP <0.010 

•Received past holding time 
Kelly Jones 
Project Manager ^ 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, 1160103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, XL 60201-3137 

03/02/1992 

Sample No.; 158494 

Job No.: 92.0693 

Sample Description: DEC-SP2-2-2 
CH128770.B0.MS; DuPont 

Date Taken: 02/13/1992 
Time Taken: 11:00 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

02/14/1992 
10:00 
999447130 

Zinc, TCP 21.2 

lly Jones 
Project Manager 0 

Page 2 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartiett, iU 60103 

Tei: (708) 289-3100 
Fax: (708) 289-5445 

ANALYHCAL REPORT 

Mr. Dan McGregor 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, XL 60201 

Sample Description: 

03/11/1992 

Sample No.: 158974 

Job No.: 92.0825 

DEC-SP2-2-3 
CH123770.B0.MS; Dupont 

Date Taken: 02/20/1992 
Time Taken: 11:40 
lEPA Cert. No. 100221 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, TCP 
Zinc, ICP 

Date Received: 
Time Received: 

02/21/1992 
10:00 

WDNR Cert. No. 999447130 

<1. mg/L 
370. mg/L 
17. mg/L 
3.9 mg/L 
10.0 mg/L 
7.57 mg/L 
<0.01 mg/L 
<1. mg/L 
6.7 units 
3690. mg/L 
10. mg/L 
2400. mg/L 
0.0078 mg/L 
<0.010 mg/L 
14.6 mg/L 

'oryOJ, 
ones 

'ct Manager 

Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartiett Division 
850 West Bartiett Road 
Bartiett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYnCAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

Sample Description: 

03/10/1992 

Sample No.: 159332 

Job No.: 92.0909 

LEC-SP2-2-4 
CHI28770.B0.MS; Chcg. Seep 

Date Taken: 
Time Taken: 
IEPA Cert. No. 

02/26/1992 

100221 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 

*pH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, ICP 
Zinc, ICP 

Date Received: 02/27/1992 
Time Received: 10:00 
WDNR Cert. No. 999447130 

2. mg/L 
342. mg/L 
<10. mg/L 
3.2 mg/L 
12.2 mg/L 
7.54 mg/L 
<0.01 mg/L 
<1. mg/L 
5.9 units 
3460. mg/L 
1. mg/L 
2100. mg/L 
<0.0050 mg/L 
<0.010 mg/L 
15.5 mg/L 

O 

*Received past holding time. 

oyVU 
Keliyvjrones 
Project Manager 

Page 1 
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MEMORANDUM CHMHILL 

TO: Pixie Newman/CHI 
Susan Mulholland/CHI 

FROM: Dan MacGregor/GLO 

DATE: March 18, 1992 

SUBJECT: Data Validation for Groundwater Seep Samples 
Du Pont, East Chicago, Indiana 

PROJECT: CHI28770.B0.MR 

Introduction 

This memorandum presents the data vahdation discussion for the inorganic analytical 
results for Groundwater Seep 2 samples collected on february 6, 13, 20, and 26, 1992, 
at the Du Pont Plant in East Chicago, Indiana. Groundwater Seeps 1 and 3 were not 
flowing during any of the sampling events. Sampling was performed in compliance 
with the U.S. EPA-requested "monthly monitoring program." 

Samples were analyzed for major ions and selected metals by NET Laboratories in 
Bartlett, Illinois. Sample collection and transport were performed under strict 
chain-of-custody procedures. Requested QA/QC data included holding time data, 
chain-of-custody forms, calibration and procedure blank results, initial calibration 
verification standard recoveries, continuing calibration verification recovery results, 
matrix spike and matrix spike duplicate results, and laboratory spike results. The QA/ 
QC and sample data were reviewed as described below. 

Holding Times 

Inspection of holding times showed that the holding time requirements, as specified 
by the U.S. EPA's Methods for Chemical Analysis of Water and Wastes, were met. 

Chain of Custody 

The chain-of-custody forms were reviewed for accuracy and completeness. All 
necessary information was provided and found to be accurate. All requested analyses 
were performed, and the data packages were complete. 



MEMORANDUM 
Page 2 
March 18, 1992 ^ 
CHI28770.B0.MR W 

Blanks 

The calibration and procedure blank results were inspected for possible contaminants. 

The calibration blank associated with the February 20 sample contained total 
suspended solids (TSS) at a concentration of 4 m^. The February 20 TSS result is 
qualified as blank contaminated and flagged with a "B." 

Low-level concentrations of copper and zinc were found in the procedure blanks. 
Copper was not detected in the groundwater seep samples. The concentrations of 
zinc in the groundwater seep samples were significantly greater than the blank 
concentrations, thus no data qualifying action was taken. 

COD values less than 150 mg/1 are qualified as blank contaminated and flagged with 
a "B." This qualification is a consequence of the latest field blank (November 1991) 
containing significant concentrations of COD. 

Calibration Recoveiy Results 

Initial calibration verification (ICV) standard recoveries were within the EPA's 
established control limits of ± 10 percent of true value, with the exception of the 
February 20 and 26 zinc ICV recoveries which were greater than the 110 percent 
control limit. 

The continuing calibration verification (CCV) recoveries were also, generally, within 
the calibration control limits. The CCV recoveries for fluoride (February 6) and 
arsenic (February 20) were outside the ± 10 percent control limit. 

Sample results associated with the poor calibration recoveries were qualified as 
estimated and flagged with a "J." 

Laboratory Control Spikes 

The laboratory spike recoveries were within the control limit of ± 20 percent of true 
value. 



MEMORANDUM 
Page 3 
March 18, 1992 
CHI28770.B0.MR 

Matrix Spike/Matrix Spike Duplicate Fortifications 

The matrix spike and matrix spike duplicate results associated with the following 
samples and sample parameters were outside EPA or method control limits; 

• February 13—oil and grease, and nitrate 
• February 20—fluoride, nitrate, and sulfate 
• February 26—fluoride, nitrate, and sulfate 

Associated sample results were qualified as estimated and flagged with a "J." 

Sample Results and Conclusions 

The sample results associated with Groundwater Seep 2 from this round of sampling 
were compared and found generally to be consistent with data from previous 
sampling rounds. 
The unqualified results are valid and usable and should be used as reported. The 
results qualified as estimated are true detections, but because the magnitude of the 
detection is an estimate, the results can be used qualitatively but not quantitatively. 
The results qualified as probably being blank contaminated should not be used to 
make project decisions. 

CHI185/014.51 
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March Monthly Monitoring Report 
for the Groundwater Seeps at the 

Du Pont East Chicago Plant 
East Chicago, Indiana 

Prepared by CH2M HILL 
on behalf of 

E.L du Pont de Nemours & Company 

April 22, 1992 

CHI185/035.51 



Introduction 

In response to U.S. EPA's Section 308 Information Request dated February 13, 1991, 

and U.S. EPA's amended Information Request dated June 27, 1991, Du Pont is 

submitting this monthly monitoring report characterizing the quality of the groundwater 

seep referenced in the original request (Groundwater Seep 1) and two other groundwater 

seeps referenced in the amended request (Groundwater Seeps 2 and 3) at Du Pont's 

East Chicago Plant. This report contains the results of the "monthly monitoring 

program" for March 1992. 

Sample Collection and Analysis 

The March "monthly monitoring program" sampling activities consisted of monitoring 

groundwater seep conditions and obtaining a grab sample from each groundwater seep, if 

possible, once per week. Monitoring was performed on March 4, 12, 19, and 25, 1992. 

Groundwater seep flow rates were measured and recorded during each sampling event 

(Table 1). Samples were collected from Groundwater Seep 2 on each monitoring date. 

Groundwater Seep 1 was not present on March 4 and March 25, therefore, samples were 

collected from Groundwater Seep 1 on March 12 and March 19 only. Groundwater Seep 

3 was not present during any of the monitoring events. Consequently, no samples were 

collected from Groundwater Seep 3 in March. 

1 



Sample fractions collected for oil and grease, total suspended solids, and pH analyses 

were not filtered. All other sample fractions were filtered. 

After the samples were collected, filtered, and preserved, as appropriate, the samples 

were shipped via overnight courier to National Environmental Testing, Inc. (NET) 

analytical laboratory in Bartlett, Illinois. The samples from Groundwater Seep 1 are 

analyzed for the following constituents: chemical oxygen demand (COD), ammonia-N, 

nitrate, nitrite, sulfate, chloride, fluoride, total dissolved solids, total suspended solids, 

arsenic, zinc, and pH. The samples collected from Groundwater Seeps 2 and 3 are 

analyzed for all of the constituents listed above, plus biological oxygen demand (BCD-

five day), oil and grease, and copper, as originally requested. In the amended request, 

BCD-five day, oil and grease, and copper were dropped from the Groundwater Seep 1 

monitoring requirements. 

o 

Analytical Results and Interpretation 

Tables 2 and 3 summarize the analytical results of the "monthly monitoring program" for 

the month of March for Groundwater Seeps 1 and 2, respectively. All laboratory data 

sheets for samples collected and analyzed during March for the "monthly monitoring 

program" are provided in Attachment 1. 



©
Attachment 2 contains a data validation summary of QA/QC information associated with 

the analysis of the March groundwater seep samples. 

Comparing the March Groundwater Seep 1 data to that collected in previous months for 

Groundwater Seep 1 (Table 4), the following observations are made: 

• The average flow rate for March was lower than all previous months in the 

"monthly monitoring program" in which Groundwater Seep 1 was flowing. 

However, in January and February, Groundwater Seep 1 was not flowing 

during monitoring events. 

• The average zinc concentration for March was higher than all previous 

months in the "monthly monitoring program." 

• The average chloride, total dissolved solids, and total suspended solids 

concentrations for March were lower than all previous months in the 

"monthly monitoring program." 

• Except those previously noted, all March data were similar to data obtained 

in previous months. 

Comparing the March Groundwater Seep 2 data to that collected in previous months for 



Groundwater Seep 2 (Table 5), the following observations are made: 

• The average flow rate for March was higher than all previous months in 

the "monthly monitoring program" in which Groundwater Seep 2 was 

flowing. 

• The average oil and grease concentration for March was higher than all 

previous months in the "monthly monitoring program." 

• The average chloride, nitrate, total dissolved solids, and zinc concentrations 

for March were lower than all previous months in the "monthly monitoring 

program." 

• Except those previously noted, all March data were similar to data obtained 

in previous months. 

3 

d 

d 



TABLE 1 

GROUNDWATER SEEP FLOW RATES (GPM) 
MARCH MONTHLY MONITORING PROGRAM 

MARCH 1992 

Date 
Groundwater 

Seep 1 
Groundwater 

Seep 2 
Groundwater 

Seep 3 

March 4 

March 12 

March 19 

March 25 

NP* 

0.15 

0.07 

NP* 

10.3 

15.1 

11.9 

11.9 

NP* 

NP* 

NP*** 

NP* 

Notes: 
NP* denotes not present. No flow. Groundwater seep location dry. 
NP** denotes not present. Groundwater seep location subtnerged below river surface. 
When a groundwater seep becomes submerged beneath the surface of a water bo(^, it 
(by definition) is no longer a seep and technically is no different than the rest of 
the groundwater discharge to that surface water body. There is no simple way to 
measure and distinguish this discharge from the rest of the groundwater discharge to 
the Grand Calumet River. 
NP*** denotes not present. No flow. Groundwater seep location wet, but no flow 
to river. 



TABLE 2 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 1 
HARCH MONTHLY MONITORING PROGRAM 

MARCH 1992 

o 
Sanple ID: 
Lab: 
Lab ID: 
Date: 
Filtered (Yes/No): 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
COO 
Chloride 
Fluoride 
Nitrogen, Aimonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Zinc 

DEC-SP1-3-2 
NET 

160376 
3/12/92 
Yes 

0.15 

578 
U 

0.98 
0.87 
0.32 J 

1100 
3*8 
779 

6.9* 

0.073J 
1.26 

DEC-SP1-3-3 
NET 

160875 
3/19/92 
Yes 

0.07 

88 
14J 

0.96 
0.45 
1.03J 

1130 
* 
725 

6.9* 

0.032J 
0.764 

Average 

0.11 

30 
14 

0.97 
0.66 
0.68 

1100 
2* 
752 

6.9* 

0.052 
1.01 

Notes: 
* Saople fraction not filtered. 
No value denotes not detected. 
8 denotes blank contaminated. 
J denotes estimated value. 
A value of one-half the detection limit used in averaging not detected values. 

<3 



TABLE 3 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 2 
MARCH MONTHLY MONITORING PROGRAM 

MARCH 1992 , 

Sample ID: 
Lab: 
Lab ID: 
Date: 
Filtered (Yes/No): 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
BOO-Five Day 
COO 
Chloride 
Fluoride 
Nitrogen, Ammonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Oil and Grease 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 

DEC-SP2-3-1 
NET 

159873 
3/4/92 
Yes 

10.3 

2 
17B 
290 
3.7 
12.0 
8.07J 

3150J 
4*J 
2000 
5.9* 

13.8 

DEC-SP2-3-2 
NET 

160377 
3/12/92 
Yes 

15.1 

14B 
290 
2.22 
8.8 
7.06 J 

* 
1290 
* 

1690 
6.0* 

13.1 

DEC-SP2-3-3 
NET 

160876 
3/19/92 
Yes 

11.9 

IB 
240J 
2.23 
5.8 

6.6J 

4*B 
2730 
5* 
1730 
5.9* 

12.2 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
B denotes blank contaminated. 
J denotes estimated value. 
A value of one-half the detection limit used in averaging not detected values. 
Average values below the detection limit shown as not detected values. 

DEC-SP2-3-4 
NET 

161355 
3/25/92 
Yes 

11.9 

49B 
216 

3.25 
6.1 
8.2 

14* 
2683 
11* 

1680 
6.0* 

11.8 

Average 

12.3 

20 
260 
2.8 
8.2 
7.5 

5* 
2460 
5* 
2000 
6.0* 

12.7 



TABLE 4 

AVERAGE CONCENTRATIONS IN GROUNDWATER SEEP 1 
MONTHLY MONITORING PROGRAM 

1991/1992 

April May June July August September October** November December February March 

AVERAGE FLOW RATE (gpm) 0.78 0.86 0.87 0.62 0.35 0.36 0.78 0.51 0.41 NP 0.11 

WATER QUALITY PARAMETERS (mg/l) 
COD 14 15 23 19 21 7 33 54 78 30 
Chloride 32 32 25 25 23 43 18 22 19 14 
Fluoride 1.0 1.2 1.0 1.1 0.9 0.8 0.9 0.8 0.9 0.97 
Nitrogen, Ammonia 0.34 0.58 0.91 0.53 0.53 0.75 0.4 0.5 0.49 0.66 
Nitrogen, Nitrate 0.47 1.3 0.94 0.35 0.08 0.31 0.35 0.82 0.55 0.68 
Nitrogen, Nitrite 0.01 0.15 0.01 
Total Dissolved Solids 1260 1400 1110 1340 1400 1260 1260 2100 1140 1100 
Total Suspended Solids 6* 6* 27* 145* 28* 5* 10* 250* 90* 2* 
Sulfate 760 840 740 830 840 850 800 800 800 752 
pH (lab) 7.2* 7.1* 7.0* 7.0* 7.0* 7.1* 7.1* 7.0* 6.9* 6.9* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 0.046 0.054 0.068 0.103 0.017 0.99 0.100 0.084 0.069 0.052 
Zinc 0.78 0.544 0.635 0.578 0.378 0.433 0.977 0.556 0.700 1.01 

Notes: 
• Sanple fraction not filtered. 
**October values derived from one sampling event. Values are not averages. 
NP denotes not present. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

Q 



TABLE 5 

AVERAGE CONCENTRATIONS IN GROUNDWATER SEEP 2 
MONTHLY MONITORING PROGRAM 

1991/1992 

July/August/September October** November December January February March 

AVERAGE FLOW RATE (gpm) NP 8.1 10.5 13 6.3 9.3 12.3 

WATER QUALITY PARAMETERS (mg/l) 
BOO-Five Day 2 2 2 
nno 29 44 52 70 30 20 
Chloride 420 400 220 270 340 260 
Fluoride 2.9 4.0 2.1 3.1 3.5 2.8 
Nitrogen, Ammonia 6.6 10.0 5.1 8.0 11.6 8.2 
Nitrogen, Nitrate 38.2 31.2 13.6 9.79 8.11 7.5 
Nitrogen, Nitrite 
OiI and Grease • 1* 1* 1* * 5* 
Total Dissolved Solids 4040 4120 2840 3200 3510 2460 
Total Suspended Solids 9* 4* 3* 4* 5* 5* 
Sulfate 2800 2400 1900 2200 2400 2000 
pH (lab) 5.9* 5.8* 5.7* 5.8* 6.1* 6.0* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 26.9 20.9 15.7 17.9 17.7 12.7 

Notes: 
* Sample fraction not filtered. 
**Values derived from one sampling event. Values are not averages. 
NP denotes not present. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
Average values below the detection limit shown as not detected values. 
The average value of duplicate sample results used in overall averaging. 



Attachment 1 
Laboratoiy Data Sheets 

Monthly Monitoring Program 



# 

NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

Sample Description: 

03/31/1992 

Sample No.: 160376 

Job No.: 92.1187 

DEC-SPl-3-2 
CH128770.B0.MS;DuPont East 

Date Taken: 03/12/1992 
Time Taken: 09:40 
lEPA Cert. No. 100221 

Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Zinc, AA 

14. 
57. 
0.98 
0.87 
0.32 
<0.01 
6.9 
1100. 
3. 
779. 
0.073 
1.26 

Date Received: 
Time Received: 
WDNR Cert. No. 

03/13/1992 
10:00 

999447130 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

iskSiSu 
KellQJones 
Project Manager 

Page 1 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

Sample Description: 

04/03/1992 

Sample No.: 160875 

Job No.: 92.1302 

DEC-SPl-3-3 
CH128770.B0.MS;DuPont-East 

Date Taken: 03/19/1992 
Time Taken: 10:20 
lEPA Cert. No. 100221 

Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
pH , 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Zinc, ICP 

Date Received: 03/20/1992 
Time Received: 10:00 
WDNR Cert. No. 999447130 

14. mg/L 
8. mg/L 
0.96 mg/L 
0.45 mg/L 
1.03 mg/L 
<0.01 mg/L 
6.9 units 
1130. mg/L 
<1. mg/L 
725. mg/L 
0.032 mg/L 
0.764 mg/L 

*pH received past Holding Time. 

Keliy^ones 
Project Manager 

Page 1 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

Sample Description: 

03/24/1992 

Sample No.: 159873 

Job No.: 92.1045 

DEC-SP2-3-1 
CHI2 8 7 7 0.BO.MS;DuPont-East 

Date Taken: 03/04/1992 
Time Taken: 12:00 
lEPA Cert. No. 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

03/05/1992 
10:00 

999447130 

Date 
Parameter Result Units Analyzed 

BOO, Five Day 2. mg/L 03/06/1992 
Chloride 290. mg/L 03/20/1992 
COO, Total 17. mg/L 03/16/1992 
Fluoride 3.7 mg/L 03/18/1992 
N-Aimonia 12.0 mg/L 03/12/1992 
N-Nitrate 8.07 mg/L 03/20/1992 
N-Nitrite <0.01 mg/L 03/10/1992 
Oil & Grease <1. mg/L 03/20/1992 
pH 5.9 units 03/05/1992 
Solids, Total Dissolved 3150. mg/L 03/13/1992 
Solids, Total Susperxied 4. mg/L 03/14/1992 
Sulfate 2000. mg/L 03/18/1992 
Arsenic, AA <0.0050 mg/L 03/11/1992 
Copper, ICP <0.010 mg/L 03/17/1992 
Zinc, ICP 13.8 mg/L 03/17/1992 

CTHfci 
Kell4 Nl Jones 
Projert Manager 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Barttett Division 
850 West Bartlett Road 
Bartlett, iL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 o 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

Sample Description: 

03/31/1992 

Sample No.: 160377 

Job No.: 92.1187 

DEC-SP2-3-2 
CH128770.B0.MS;DuPont East 

Date Taken: 03/12/1992 
Time Taken: 10:20 
lEPA Cert. No. 100221 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
PH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, AA 
Zinc, AA 

Date Received: 
Time Received: 
WDNR Cert. No. 

<2. 
290. 
14. 
2.22 
8.8 
7.06 
<0.01 
<1. 
6.0 
1290. 
<1. 
1,690. 
<0.0050 
<0.050 
13.1 

03/13/1992 
10:00 

999447130 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

3 

y*Jones 
ect Manager 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

Sample Description: 

04/03/1992 

Sample No.: 160876 

Job No.: 92.1302 

DEC-SP2-3-3 
CH12 8 7 7 0.BO.MS;DuPont-East 

Date Taken: 03/19/1992 
Time Taken: 11:25 
lEPA Cert. No. 100221 

BOD, Five Day 
Chloride 
COD, Total 
Fluoride 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Oil & Grease 
pH 
Solids, Total Dissolved 
Solids, Total Suspended 
Sulfate 
Arsenic, AA 
Copper, ICP 
Zinc, ICP 

Date Received: 
Time Received: 
WDNR Cert. No. 

<2. 
240. 
1. 
2.23 
5.8 
6.6 
<0.01 
4. 
5.9 
2730. 
5. 
1,730. 
<0.0050 
<0.050 
12.2 

03/20/1992 
10:00 

999447130 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
units 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

*pH received past Holding Time. 

'OTtLd 
lly Jones 

Project Manager 

Page 2 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

04/08/1992 

Sample No.; 161355 

Job No.: 92.1413 

Sample Description: DEC-SP2-3-4 
CH128770.B0.MS;DuPont-East 

Date Taken: 03/25/1992 
Time Taken: 09:55 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

03/26/1992 
10:42 
999447130 

BOD, Five Day 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

Oil & Grease 

PH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Copper, ICP 

<2. 

216. 

49. 

3.25 

6.1 

8.2 

<0.01 

14. 

6.0 

2683 

11. 

1680. 

<0.0050 

<0.010 

Kelly Orones 
Project Manager 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

3 

Page 1 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

04/08/1992 

Sample No.: 161355 

Job No.: 92.1413 

Sample Description: DEC-SP2-3-4 
CH128770.B0.MS;DuPont-East 

Date Taken: 03/25/1992 
Time Taken: 09:55 
IEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

03/26/1992 
10:42 
999447130 

Zinc, ICP 11.8 mg/L 

Proj ectMlanager 

Page 2 



Attachment 2 
Data Validation Summaiy 

Monthly Monitoring Program 



MEMORANDUM O&HHILL 

TO; Pixie Newman/CHI 
Susan Mulholland/CHI 

FROM: Dan MacGregor/GLO 

DATE: April 16, 1992 

SUBJECT: Data Validation for Groundwater Seep Samples 
Du Pont, East Chicago, Indiana 

PROJECT; CHI28770.B0.MR 

Introduction 

This memorandum presents the data validation discussion for the inorganic analytical 
results for Ground^ter Seep 2 samples collected on March 4, 12, 19 and 25, 1W2, 
and Seep 1 samples collected on March 12 and 19, 1992 at the Du Pont Plant in East 
Chicago, Indiana. Groundwater Seep 3 was not flowing during any of the sampling 
events, and Seep 1 was not flowing during the March 4 and 25, 1992 sampling events. 
Sampling was performed in compliance with the U.S. EPA-requested "monthly 
monitoring program." 

Samples were anatyzed for major ions and selected metals by NET Laboratories in 
Bartlett, Illinois. Sample collection and transport were performed under strict 
chain-of-custody procedures. Requested QA/QC data included holding time data, 
chain-of-custo(fy forms, cah*bration and procedure blank results, initial cah'bration 
verification standard recoveries, continuing calibration verification recovery results, 
matrix spike and matrix spike duplicate results, and laboratory spike results. The QA/ 
QC and sample data were reviewed as described below. 

Holding Times 

Inspection of holding times showed that the holding time requirements, as specified 
by the U.S. EPA's Methods for Chemical Analysis of Water and Wastes, were met with 
the exception of total dissolved solids (TDS) and total suspended solids (TSS) from 
the March 4 sampling. The TDS and TSS results from the March 4 sampling are 
qualified as estimated and flagged with a "J." 

Chain of Custody 

The chain-of-custody forms were reviewed for accurate and completeness. All 
necessary information was provided and found to be accurate. All requested analyses 
were performed, and the data packages were complete. 



MEMORANDUM 

March 18,1992 ^ 
CHI2877030AfR ^ 

Blanks 

The caUbration and procedure blank results were inspected for possible contaminants. 

The cahTjration blank associated with the March 12 sample contained TSS at a 
concentration of 2 mg/1. The March 12 TSS result is qualified as blank contaminated 
and flagged with a "B." 

Low-level concentrations of TDS (March 12 and 19) and oil & grease (March 19) 
were found in the procedure blanks. The concentrations of TDS in the groundwater 
seep samples were significantly greater than the blank concentrations, thus no data 
qmdifying action was taken. The oil & grease result firom the March 19 sampling is 
qualified as blank contaminated and flagged with a "B." 

COD values less than 150 mg/1 are qualified as blank contaminated and flagged with 
a "B." This qualification is a consequence of the latest field blank (November 1991) 
containing si^iificant concentrations of COD. 

Calibration Recoveiy Results 

The following initial calibration verification (ICV) standard recoveries were not within 
the EPA's established control limits of ± 10 percent of true value. 

• March 4-oil & grease, and arsenic 
• March 12—COD, arsenic, and oil &, grease 
• March 19-arsenic, and oil & grease 
• March 25-BOD, and arsenic 

The continuing cahbration verification (CCV) recoveries were, with one exception, 
within the cahbration control limits. The CCV recovery for chloride (March 19) was 
below the ± 10 percent control Umit. 

Sample results that are greater than their associated reporting limits and associated 
with poor cahbration recoveries were qualified as estimated and flagged with a "J." 

Laboratoiy Control Spikes 

A TDS (March 4) and three oil & grease (March 4, 12, and 19) laboratoiy spike 
recoveries were outside the control limit of ± 20 percent of true value. TTie March 4 
TDS result was previously qualified as estimated, and no true detections of oil & 
grease were found, so no quahfying action was taken as a result of these poor 
recoveries. 
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MEMORANDUM 
Pages 
March 18,1992 
CH128770.B0.MR 

Matrix Spike/Matrix Spike Duplicate Fortiflcations 

The matrix spike and matrix spike duplicate results were generally within EPA or 
method control limits. Nitrate from the March 4, 12, and 19 sampling events was 
outside control limits. The nitrate results from these sampling dates were qualified as 
estimated and flagged with a "J." 

Sample Results and Conclusions 

The sample results associated with Groundwater Seeps Nos. 1 and 2 from this round 
of sampling were compared and found generally to be consistent with data from 
previous sampling rounds. 

The unqualified results are valid and usable and should be used as reported. The 
results qualified as estimated are true detections, but because the magnitude of the 
detection is an estimate, the results can be used qualitatively but not quantitatively. 
The results qualified as probably being blank contaminated should not be used to 
make project decisions. 

CHI18SA)14.S1 
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April Monthly Monitoring Report | 
for the Groundwater Seeps at the i 

Du Pont East Chicago Plant 
East Chicago, Indiana 

Prepared by CH2M HELL 
on behalf of f 
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Introduction 

In response to U.S. EPA's Section 308 Information Request dated February 13, 1991, 

and U.S. EPA's amended Information Request dated June 27, 1991, Du Pont is 

submitting this monthly monitoring report characterizing the quality of the groundwater 

seep referenced in the original request (Groundwater Seep 1) and two other grovmdwater 

seeps referenced in the amended request (Groundwater Seeps 2 and 3) at Du Pont's 

East Chicago Plant. This report contains the results of the "monthly monitoring 

program" for April 1992. 

Sample Collection and Analysis 

The April "monthly monitoring program" sampling activities consisted of monitoring 

groundwater seep conditions and obtaining a grab sample from each groundwater seep, if 

possible, once per week. Monitoring was performed on April 2, 9, 15, 23, and 30, 1992. 

Groundwater seep flow rates were measured and recorded during each sampling event 

(Table 1). Samples were collected from Groundwater Seep 2 on each monitoring date. 

Groundwater Seep 1 was not present on April 2, 9, 23, and 30, therefore, samples were 

collected from Groundwater Seep 1 on April 15 only. Groundwater Seep 3 was not 

present during any of the monitoring events. Consequently, no samples were collected 

from Groundwater Seep 3 in April. 

1 



Sample fractions collected for oil and grease, total suspended solids, and pH analyses 

were not filtered. All other sample fractions were filtered. 

After the samples were collected, filtered, and preserved, as appropriate, the samples 

were shipped via overnight courier to National Environmental Testing, Inc. (NET) 

analytical laboratory in Bartlett, Illinois. The samples from Groundwater Seep 1 are 

analyzed for the following constituents: chemical oxygen demand (COD), anunonia-N, 

nitrate, nitrite, sulfate, chloride, fluoride, total dissolved solids, total suspended solids, 

arsenic, zinc, and pH. The samples collected froih Groundwater Seeps 2 and 3 are 

analyzed for all of the constituents listed above, plus biological orgrgen demand (BCD-

five day), oil and grease, and copper, as originally requested. In the amended request, 

BCD-five day, oil and grease, and copper were dropped from the Groundwater Seep 1 

monitoring requirements. 

In an April 21, 1992, letter to Du Pont, U.S. EPA confirmed that for the months of April 

and May 1992, Groundwater Seeps 1, 2, and 3, need only be analyzed for five 

parameters: arsenic, cadmium, chromium, lead, and mercury. Unfortunately, the written 

correspondence was received after the April monthly monitoring was completed and the 

April samples were already analyzed or in the process of being analyzed for the 

constituents specified in the original Information Request and the amendment to it. The 

May monitoring will include only the analysis of the five parameters listed in U.S. EPA's 

April 21, 1992, letter. Du Pont understands that no additional information will be 

o 



required under this Information Request after submitting the May Monthly Monitoring 

Report, due to U.S. EPA on July 1, 1992. 

Analytical Results and Interpretation 

Tables 2 and 3 summarize the analytical results of the "monthly monitoring program" for 

the month of April for Groundwater Seeps 1 and 2, respectively. All laboratory data 

sheets for samples collected and analyzed during April for the "monthly monitoring 

program" are provided in Attachment 1. 

Attachment 2 contains a data validation summary of QA/QC information associated with 

the analysis of the April groundwater seep samples. 

Comparing the April Groundwater Seep 1 data to that collected in previous months for 

Groundwater Seep 1 (Table 4), the following observations are made: 

• The nitrate and zinc concentrations corresponding to the one sampling 

event in April were higher than all of the previous months' averages in the 

"monthly monitoring program." 

• The chloride, fluoride, total dissolved solids, and sulfate concentrations, as 



well as, the pH, corresponding to the one sampling event in April were 

lower than all of the previous months' averages in the "monthly monitoring 

program." 

• Except those previously noted, all April data were similar to data obtained 

in previous months. 

Comparing the April Groundwater Seep 2 data to that collected in previous months for 

Groundwater Seep 2 (Table 5), the following observations are made: 

• The average fluoride, nitrate, and sulfate concentrations for April were 

lower than all previous months in the "monthly monitoring program." 

• The average ammonia and copper concentrations for April were higher 

than all previous months in the "monthly monitoring program." 

• Except those previously noted, all April data were similar to data obtained 

in previous months. 

(B 



TABLE 1 

GROUNDWATER SEEP FLOW RATES (GPM) 
APRIL MONTHLY MONITORING PROGRAM 

APRIL 1992 

Date 
Groundwater 

Seep 1 
Groundwater 

Seep 2 
Groundwater 

Seep 3 

April 2 

April 9 

April 15 

April 23 

April 30 

NP* 

NP* 

0.34 

NP* 

NP* 

10.1 

7.3 

8.2 

9.6 

5.1 

NP* 

NP* 

NP*** 

NP* 

NP* 

Notes: 
NP* denotes not present. No flow. Groundwater seep location dry. 
NP** denotes not present. Groundwater seep location submerged below river surface. 
When a groundwater seep becomes submerged beneath the surface of a water body, it 
(by definition) is no longer a seep and technically is no different than the rest of 
the groundwater discharge to that surface water body. There is no simple way to 
measure and distinguish this discharge from the rest of the groundwater discharge to 
the Grand Calumet River. 
NP*** denotes not present. No flow. Groundwater seep location wet, but no flow 
to river. 



TABLE 2 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 1 
APRIL MONTHLY MONITORING PROGRAM 

APRIL 1992 

Sample ID: DEC-SP1-4-3 
Lab: NET 
Lab ID: 163139 
Date: 4/15/92 
Filtered (Yes/No): Yes 

AVERAGE FLOW RATE (gpm) 0.34 

WATER QUALITY PARAMETERS (mg/l) 
COO 268 
Chloride 10 
Fluoride 0.32 
Nitrogen, Ammonia 0.37 
Nitrogen, Nitrate 1.47 
Nitrogen, Nitrite 0.01 
Total Dissolved Solids 864 
Total Suspended Solids 6*B 
Sulfate 637 
pH (lab) 6.8* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 0.0238 
Zinc 4.66J 

o 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
B denotes blank contaminated. 
J denotes estimated value. 9 

9 



TABLE 3 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 2 
APRIL MONTHLY MONITORING PROGRAM 

APRIL 1992 

Sample ID: 
Lab: 
Lab ID: 

Date: 
Filtered (Yes/No): 

AVERAGE FLOW RATE (gpm) 

WATER QUALITY PARAMETERS (mg/l) 
BOD-Five Day 
CCD 
Chloride 
Fluoride 
Nitrogen, Amnonia 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Oil and Grease 
Total Dissolved Solids 
Total Suspended Solids 
Sulfate 
pH (lab) 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 
Zinc 

DEC-SP2-4-
NET 

161920 

4/2/92 
Yes 

10.1 

IB 
62B 
210 
I.96 
II.41 
5.44 

2997 
11* 
1530 
5.9* 

13.4 

DEC-SP2-4-2 
NET 

162541 

4/9/92 
Yes 

7.3 

17B 
210 

0.99 
12.5 
6.24 

2817 
5* 
1540 
6.0* 

0.013B 
12.9J 

DEC-SP2-4-3 
NET 

163140 

4/15/92 
Yes 

8.2 

208 
226 
1.02 
5.5 
7.1 

2540 
11*B 
1570 
6.1* 

0.179 
12.3J 

Notes: 
* Sample fraction not filtered. 
No value denotes not detected. 
B denotes blank contaminated. 
J denotes estimated value. 
A value of one-half the detection limit used in averaging not detected values. 
Average values below the detection limit shown as not detected values. 
The average value of the duplicate sample results used in overall averaging. 

DEC-SP2-4-4 
NET 

163677/ 
163678 
4/23/92 
Yes 

9.6 

5B/7B 
18B/19B 
216/230 

0.98/0.98 
17.2/17.8 
6.37/5.84 

/ 
*/* 

2790/2760 
7*J/4*J 
1870/1520 
5.9*/5.9* 

0.023B/0.026B 
12.9/13.1 

DEC-SP2-4-5 
NET 

164312 

4/30/92 
Yes 

5.1 

16B 
232 
1.01 
20 
1.87 

* 
2740J 
* 

1620 
5.0* 

Average 

8.1 

2 
27 
220 
1.19 
13 
5.4 

14.7 

2770 
7* 
1590 
5.8* 

0.045 
13.3 



TABLE 4 

AVERAGE CONCENTRATIONS IN GROUNDWATER SEEP 1 
NONTHLY NONITORING PROGRAM 

1991/1992 

Apri I May June July August September October** November December 
January/ 
February March April* 

AVERAGE FLOW RATE (gpm) 0.78 0.86 0.87 0.62 0.35 0.36 0.78 0.51 0.41 NP 0.11 0.34 

WATER QUALITY PARAMETERS (mg/l) 
COD 14 15 23 19 21 7 33 54 78 30 26 
Chloride 32 32 25 25 23 43 18 22 19 14 10 
Fluoride 1.0 1.2 1.0 1.1 0.9 0.8 0.9 0.8 0.9 0.97 0.32 
Nitrogen, Ammonia 0.34 0.58 0.91 0.53 0.53 0.75 0.4 0.5 0.49 0.66 0.37 
Nitrogen, Nitrate 0.47 1.3 0.94 0.35 0.08 0.31 0.35 0.82 0.55 0.68 1.47 
Nitrogen, Nitrite 0.01 0.15 0.01 0.01 
Total Dissolved Solids 1260 1400 1110 1340 1400 1260 1260 2100 1140 1100 864 
Total Suspended Solids 6* 6* 27* 145* 28* 5* 10* 250* 90* 2* 6* 
Sulfate 760 840 740 830 840 850 800 800 800 752 637 
pH (lab) 7.2* 7.1* 7.0* 7.0* 7.0* 7.1* 7.1* 7.0* 6.9* 6.9* 6.8* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 0.046 0.054 0.068 0.103 0.017 0.99 0.100 0.084 0.069 0.052 0.0238 
Zinc 0.78 0.544 0.635 0.578 0.378 0.433 0.977 0.556 0.700 1.01 4.66 

Notes: 
* Sample fraction not filtered. 
**October 1991 and April 1992 values derived from one sampling event. Values are not averages. 
NP denotes not present. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
The average value of the duplicate sample results used in overall averaging. 

e Q Q 



TABLE 5 

AVERAGE CONCENTRATIONS IN GROUNDWATER SEEP 2 
MONTHLY MONITORING PROGRAM 

1991/1992 

July/August/September October** November December January February March April 

AVERAGE FLOW RATE (gpm) NP 8.1 10.5 13 6.3 9.3 12.3 8.1 

WATER QUALITY PARAMETERS (mg/l) 
BOD-Five Day 2 2 2 2 
CCD 29 44 52 70 30 20 27 
Chloride 420 400 220 270 340 260 220 
Fluoride 2.9 4.0 2.1 3.1 3.5 2.8 1.19 
Nitrogen, Ammonia 6.6 10.0 5.1 8.0 11.6 8.2 13 
Nitrogen, Nitrate 38.2 31.2 13.6 9.79 8.11 7.5 5.4 
Nitrogen, Nitrite 
Oil and Grease * 1* 1* 1* * 5* * 
Total Dissolved Solids 4040 4120 2840 3200 3510 2460 2770 
Total Suspended Solids 9* 4* 3* 4* 5* 5* 7* 
Sulfate 2800 2400 1900 2200 2400 2000 1590 
pH (lab) 5.9* 5.8* 5.7* 5.8* 6.1* 6.0* 5.8* 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 0.04! 
Zinc 26.9 20.9 15.7 17.9 17.7 12.7 13.3 

Notes: 
• Sample fraction not filtered. 
**October 1991 values derived from one sampling event. Values ape not averages. 
NP denotes not present. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
Average values below the detection limit shown as not detected values. 
The average value of duplicate sample results used in overall averaging. 



Attachment 1 
Laboratoiy Data Sheets 

Monthly Monitoring Program 



m NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett. IL 60103 

Tel; (708) 289-3100 
Fax; (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

04/23/1992 

Sample No.: 161920 

Job No.: 92.1554 

Sample Description; DEC-SP2-4-1 
CH12 8 7 7 0. B 0 . i-iS; DuPont -East 

Date Taken: 04/02/1992 
Time Taken: 10:25 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

04/03/1992 
09:40 
999447130 

BOD, Five Day 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

Oil & Grease 

PH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Copper, ICP 

1. 

210. 

62. 

I.96 

II.41 

5.44 

<0.01 

<1. 

5.9 

2997. 

11. 

1530. 

<0.0050 

<0.010 

)c?7tL4 
Kel!]^Clones 
Proj^t Manager 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartiett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 a 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

04/23/1992 

Sample No.: 161920 

Job No.: 92.1554 

Sample Description: DEC-SP2-4-1 
CH12 87 7 0.BO.MS;DuPont-East 

Date Taken: 04/02/1992 
Time Taken: 10:25 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

04/03/1992 
09:40 
999447130 

Zinc, ICP 13.4 mg/L 

Keiy Jc Kelr^ Jones 
Project Manager 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

04/30/1992 

Sample No.: 162541 

Job No.: 92.1698 

Sample Description: DEC-SP2-4-2 
CH128770.BO.HS;DuPont-East 

Date Taken: 04/09/1992 
Time Taken: 09:40 
lEPA Cert. No.: 100221 

Date Received: 
Time Received; 
WDNR Cert. No. 

04/10/1992 
10:25 
999447130 

BOD, Five Day <1. mg/L 

Chloride 210. mg/L 

COD, Total 17. mg/L 

Fluoride 0.99 mg/L 

N-Ammonia 12.5 mg/L 

N-Nitrate 6.24 mg/L 

N-Nitrite <0.01 mg/L 

Oil & Grease <2 . mg/L 

pH 6.0 units 

Solids, Total Dissolved 2817. mg/L 

Solids, Total Suspended 5. mg/L 

Sulfate 1540. mg/L 

Arsenic, AA <0.0050 mg/L 

Copper, ICP 0. 013 mg/L 

Proj^t* Manager 

Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 d 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

04/30/1992 

Sample No.: 162541 

Job No.: 92.1698 

Sample Description: DEC-SP2-4-2 
CH128770.BO.MS;DuPont-Edst 

Date Taken: 04/09/1992 
Time Taken: 09:40 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

04/10/1992 
10:25 
999447130 

Zinc, ICP 12.9 mg/L 

d 

(TXii 

Kerly Jones 
Project Manager 

Page 2 
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NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

05/12/1992 

Sample No.: 163139 

Job No.: 92.1816 

Sample Description: DEC-SPl-4-3 
CK123770.30.MS;DuPont-East 

Date Taken: 04/15/1992 
Time Taken: 10:30 
lEPA Cert. No.: 100221 

Date Received: 04/16/1992 
Time Received: 10:30 
WDNR Cert. No.: 999447130 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

pH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

Zinc, ICP 

10. 

26. 

0.32 

0.37 

1.47 

0.01 

6.8 

864. 

6. 

637. 

0.0238 

4.66 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mvj/L 

mg/L 

mg/L 

mg/L 

Ke^y Jon«^^^ 
Project Manager 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

05/12/1992 

Sample No.: 163140 

Job No.: 92.1816 

Sample Description: DEC-SP2-4-3 
Cni2 87 7 0.BO.MS;DuPont-East 

Date Taken: 04/15/1992 
Time Taken: 11:10 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

04/16/1992 
10:30 
999447130 

BOD, Five Day 

Chloride 

COD, Total 

Fluoride 

N-Ammonia 

N-Nitrate 

N-Nitrite 

Oil & Grease 

pH 

Solids, Total Dissolved 

Solids, Total Suspended 

Sulfate 

Arsenic, AA 

copper, ICP 

<1. 

226. 

20. 

I.02 

5.5 

7.1 

<0.01 

<5. 

6.1 

2540. 

II. 

1570. 

<0.010 

0.179 

Kealy Jon< 
Project Manager 

Page 2 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
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NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartiett Road 
Bartiett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

05/12/1992 

Sample No.: 163140 

Job No.: 92.1816 

Sample Description: DEC-SP2-4-3 
CH12 8 7 7 0.BO.MS;DuPont-East 

Date Taken: 04/15/1992 
Time Taken: 11:10 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No.: 

04/16/1992 
10:30 
999447130 

Zinc, ICP 12.3 mg/L 

Keyiy Jone^ 
Project Manager 

Page 3 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

ANALYTICAL REPORT 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 o 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

Sample Description: 

05/14/1992 

Sample No.: 163677 

Job No.: 92.1968 

DEC-SP2-4-4 
CH12 8 7 7 0.BO.MS;DuPont-East 

Date Taken: 04/23/1992 
Time Taken: 10:10 
lEPA Cert. No. 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

04/24/1992 
12:00 

999447130 

Date 
Parameter Result Uni ts Analyzed 

BOD, Five Day 5. mg/L 04/24/1992 
Chloride 216, mg/L 04/29/1992 
COD, Total 18. mg/L 05/11/1992 
Fluoride 0.98 mg/L 04/30/1992 
N-Aimionia 17.2 mg/L 05/07/1992 
N-Nitrate 6.37 mg/L 05/04/1992 
N-Nitrite <0.01 mg/L 04/28/1992 
Oil & Grease <5. mg/L 05/07/1992 
PH 5.9 laiits 04/24/1992 
Solids, Total Dissolved 2790. mg/L 04/29/1992 
Solids, Total Suspended 7. mg/L 05/02/1992 
Sulfate 1870. mg/L 04/29/1992 
Arsenic, AA <0.0100 mg/L 05/13/1992 
Copper, ICP 0.023 mg/L 04/29/1992 
Zinc, ICP 12.9 mg/L 04/29/1992 

3 

T^i Gartner 
Division Manager 

0 



NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

Sample Description; 

05/14/1992 

Sample No.: 163678 

Job No.: 92.1968 

DEC-FRSP2-4-4 
CH12 8 7 7 0.BO.MS;DuPont-East 

Date Taken: 04/23/1992 
Time Taken: 10:10 
lEPA Cert. No. 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

04/24/1992 
12:00 

999447130 

Date 
Parameter Result Uni ts Analyzed 

BOO, Five Day 7. mg/L 04/24/1992 
Chloride 230. rag/L 04/29/1992 
COD, Total 19. mg/L 05/11/1992 
Fluoride 0.98 mg/L 04/30/1992 
N-Ainnonia 17.8 mg/L 05/07/1992 
M-Mitrate 5.84 mg/L 05/04/1992 
N-Mitrite <0.01 mg/L 04/28/1992 
Oil & Grease <5, mg/L 05/07/1992 
pH 5.9 units 04/24/1992 
Solids, Total Dissolved 2760. mg/L 04/29/1992 
Solids, Total Suspended 4. mg/L 05/02/1992 
Sulfate 1520. mg/L 04/29/1992 
Arsenic, AA <0.0100 mg/L 05/13/1992 
Copper, ICP 0.026 mg/L 04/29/1992 
Zinc, ICP 13.1 mg/L 04/29/1992 

Toni' Gartner 
Division Manager 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest. Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, 1160103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 

05/18/1992 

1033 University Place 
Suite 300 

Sample No.: 164312 

Evanston, IL 60201 Job No.: 92.2099 

Sample Description: DES-SP2-4-5 
CHI28770.B0 .MS;DuPont-East 

Date 
Time 

Taken: 04/30/1992 
Taken: 12:05 

Date 
Time 

! Received: Ob/Oi/1992 
1 Received: 10:50 

lEPA Cert. No. 100221 WDNR Cert. No. 999447130 

Date 
Parameter Result Units Analyzed 

BOO, Five Day <1. mg/L 05/01/1992 
Cliloride 232. mg/L 05/14/1992 
COO. Total 16. mg/L 05/18/1992 
Fluoride 1.01 mg/L 05/06/1992 
N-Aimnnia 20. mg/L 05/07/1992 
N-Nitrate 1.87 mg/L 05/08/1992 
N-Nitrite <0.01 mg/L 05/02/1992 
Oil t Grease <5. mg/L 05/13/1992 

•p« 5.0 units 05/01/1992 
Solids, Total Dissolved 2740. mg/L 05/14/1992 
Solids, Total Suspended <1. mg/L 05/06/1992 
Sulfate 1620. mg/L 05/14/1992 
Arsenic, AA <0.0050 mg/L 05/06/1992 
Copper, ICP <0.010 mg/L 05/11/1992 
Zinc, ICP 14.7 mg/L 05/12/1992 

*Sainple received past tiolding time. 

Kelly N. 
Project Manager 

o 



Attachment 2 
Data Validation Summaiy 

Monthly Monitoring Program 



MEMORANDUM asaiHiLL 

TO; Pixie Newman/CHI 
Susan Mulholland/CHI 

FROM: Lori Bootz/GLO 

DATE: May 21, 1992 

SUBJECT: Data Validation for Groundwater Seep Samples 
Du Pont, East Chicago, Indiana 

PROJECT: CHI28770.B0.MR 

Introduction 

This memorandum presents the data validation discussion for the inorganic analytical 
results for Groundwater Seep 2 samples collected on April 2, 9, 15, 23 and 30, 1992, 
and Seep 1 samples collected on April 15, 1992 at the Du Pont Plant in East Chicago, 
Indiana. Groundwater Seep 3 was not flowing during any of the sampling events, and 
Seep 1 was not flowing during the April 2, 9, 23 and 30, 1992 sampling events. 
Sampling was performed in complitmce with the U.S. EPA-requested "monthly 
monitoring program." 

Samples were analyzed for major ions and selected metals by NET Laboratories in 
Bartlett, Illinois. Sample collection and transport were performed under strict 
chain-of-custody procedures. Requested QA/QC data included holding time data, 
chain-of-custody forms, calibration and procedure blank results, initial calibration 
verification standard recoveries, continuing cahbration verification recovery results, 
matrix spike and matrix spike duplicate results, and laboratory spike results. The QA/ 
QC and sample data were reviewed as described below. 

Holding Times 

Inspection of holding times showed that the holding time requirements, as specified 
by the U.S. EPA's Methods for Chemical Anafysis of Water and Wastes, were met with 
the exception of total dissolved solids (TDS) from the April 30 sampling and total 
suspended solids (TSS) fi-om the April 23 sampling. The Seep 2 TDS result from the 
April 30 sampling and the Seep 2 TSS results from the April 23 sampling are 
qualified as estimated and flagged with a "J." 

Chain of Custody 

The chain-of-custody forms were reviewed for accuracy and completeness. All 
necessary information was provided and found to be accurate. All requested analyses 
were performed, and the data packages were complete. 



o 
MEMORANDUM 
Page 2 
March 18,1992 
CHI28770.B0.MR 

Blanks 

The cahbration and procedure blank results were inspected for possible contaminants. 

The cahbration and procedure blanks associated with the April 15 sample contained 
TSS at a concentration of 6 mg/1. The April 15 TSS results are qualified as blank 
contaminated and flagged with a "B." 

Low-level concentrations of TDS (April 23) and nitrate (April 2 and 9) were found in 
the cah*bration blanks. The concentrations of TDS and nitrate in the groimdwater 
seep samples were significantly greater than the blank concentrations, thus no data 
qualifying action was taken. 

A field blank was collected during the April 23 sampling. COD, BOD, and copper 
concentrations were found at concentrations greater than the method reporting limits. 
As a result, COD values less than 85 mg/1, BOD values less than 40 mg/1, and copper 
values less than 0.130 mg/L are qualified as possibly blank contaminated and flagged 
with a "B." 

Calibration Recoveiy Results 

The following initial calibration verification (ICV) standard recoveries were not within 
the EPA's established control limits of ± 10 percent of true value. 

• April 2—BOD, arsenic and COD 
• April 9-BOD and arsenic 
• April 15-COD and zinc 

April 23-COD 
• April 30-COD and oil & grease 

The continuing cahbration verification (CCV) recoveries were, with two exceptions, 
within the cahbration control limits. The CCV recoveries for arsenic and zinc (April 
9) were below the ± 10 percent control limit. 

Sample results that are greater thzm their associated reporting limits and associated 
with poor cahbration recoveries were qualified as estimated and flagged with a "J." 

Laboratoiy Control Spikes 

The laboratory control spike (LCS) recoveries were within the ^ 20% percent control 
limit. The laboratoiy did not anal^ a LCS for oil & grease with the April 2 and 9 
sampling. 

Matrix Spike/Matrix Spike Duplicate Fortiflcations 



MEMORANDUM 
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March 18,1992 
CHI28770.B0.MR 

The matrix spike (MS) and matrix spike duplicate (MSD) results were generally 
within EPA or method control limits. Copper from the April 23 sampling event was 
outside control limits for the MSD. As a result of the Seep 2 copper results being 
previously qualified for field blank contamination, no additional data qualification was 
taken. 

Sample Results and Conclusions 

The sample results associated with Groundwater Seeps Nos. 1 and 2 from this round 
of sampling were compared and found generally to be consistent with data fi-om 
previous sampling rounds. 

The unqualified results are valid and usable as reported. The results qualified as 
estimated are true detections, but because the magnitude of the detection is an | 
estimate, the results can be used qualitatively but not quantitatively. The results 
qualified as probably being blank contaminated should not be used to make project I 
decisions. 

I 



May Monthly Monitoring Report 
for the Groundwater Seeps at the 

Du Pont East Chicago Plant 
East Chicago, Indiana 

Prepared by CH2M HILL 
on behalf of 

E.I. du Pont de Nemours & Company 

June 29, 1992 

CHI18S/03SJ1 



Introduction 

In response to U.S. EPA's Section 308 Information Request dated February 13, 1991, 

and U.S. EPA's amended Information Request dated June 27, 1991, Du Pont is 

submitting this monthly monitoring report characterizing the quality of the groundwater 

seep referenced in the original request (Groundwater Seep 1) and two other groundwater 

seeps referenced in the amended request (Groundwater Seeps 2 and 3) at Du Pont's 

East Chicago Plant. This report contains the results of the "monthly monitoring 

program" for May 1992. 

Sample Collection and Analysis 

The May "monthly monitoring program" sampling activities consisted of monitoring 

groundwater seep conditions and obtaining a grab sample from each groundwater seep, if 

possible, once per week. Monitoring was performed on May 7, 14, 21, and 28, 1992. 

Groundwater seep flow rates were measured and recorded during each sampling event 

(Table 1). Samples were collected from Groundwater Seep 2 on May 7, 14, and 21. 

Groundwater Seeps 1 and 3 were not present during any of the monitoring events. 

Consequently, no samples were collected from Groundwater Seeps 1 and 3 in May. 



After the samples were collected, filtered, and preserved, as appropriate, the samples 

were shipped via overnight courier to National Environmental Testing, Inc. (NET) 

analytical laboratory in Bartlett, Illinois. The samples were analyzed for the following 

constituents: arsenic, cadmium, chromium, lead, and mercury. In an April 21, 1992, 

letter to Du Pont, U.S. EPA confirmed that for the months of April and May 1992, 

Groundwater Seeps 1, 2, and 3, need only be analyzed for these five constituents. 

Du Pont understands that no additional information will be required under this 

Information Request after submitting this May Monthly Monitoring Report. 

Analytical Results and Interpretation 

Table 2 summarizes the analytical results of the "monthly monitoring program" for the 

month of May for Groundwater Seep 2. All laboratory data sheets for samples collected 

and analyzed during May for the "monthly monitoring program" are provided in 

Attachment 1. 

Attachment 2 contains a data validation summary of QA/QC information associated with 

the analysis of the May groundwater seep samples. 

o 



Comparing the May Groundwater Seep 2 data to that collected in previous months for 

Groundwater Seep 2 (Table 3), the following observations are made: 

• The average flow rate of Groundwater Seep 2 in May was lower than in all 

previous months in the "monthly monitoring program." 

• The average arsenic concentration was below the detection limit in May as 

in all previous months in the "monthly monitoring program." 

• Other constituents analyzed in May were not analyzed in any other month 

in the "monthly monitoring program" per the original and amended 

requests. 



TABLE 1 

GROUNDWATER SEEP FLOW RATES (GPM) 

MAY MONTHLY MONITORING PROGRAM 

MAY 1992 

Date 

Groundwater 

Seep 1 
Groundwater 

Seep 2 

Groundwater 
Seep 3 

May 7 

May 14 

May 21 

May 28 

NP* 

NP* 

NP* 

NP* 

5.7 

4.1 

1.6 

NP* 

NP* 

NP* 

NP* 

NP* 

Notes: 

NP* denotes not present. No flow. Groundwater seep location dry. 



TABLE 2 

CONSTITUENTS DETECTED IN GROUNDWATER SEEP 2 
NAY MONTHLY MONITORING PROGRAM 

MAY 1992 

Sanple ID: 
Lab: 
Lab ID: 

DEC-SP2-5-1 
NET 

164740 

DEC-SP2-5-2 
NET 

165096 

DEC-SP2-5-3 
NET 

165661 

Date: 5/7/92 5/14/92 5/21/92 
Filtered (Yes/No): Yes Yes Yes 

AVERAGE FLOW RATE (gpm) 5.7 4.1 1.6 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Cadmium 0.048 0.043J 0.038 
Chroffliun 
Lead 0.083J 
Mercury 

Notes: 
No value denotes not detected. 
B denotes blank contaminated. 
J denotes estimated value. 
A value of one-half the detection limit used in averaging not detected values. 
Average values below the detection limit shown as not detected values. 

Average 

3.8 

0.043 

o 



TABLE 3 

AVERAGE CONCENTRATIONS IN GROUNDWATER SEEP 2 
MONTHLY MONITORING PROGRAM 

1991/1992 

July/August/September October** November Decentwr January February March April May 

AVERAGE FLOW RATE (gpm) NP 8.1 10.5 13 6.3 9.3 12.3 8.1 3.8 

WATER QUALITY PARAMETERS (mg/l) 
BOD-Five Day 2 2 2 2 NA 
COD 29 44 52 70 30 20 27 NA 
Chloride 420 400 220 270 340 260 220 NA 
Fluoride 2.9 4.0 2.1 3.1 3.5 2.8 1.19 NA 
Nitrogen, Ammonia 6.6 10.0 5.1 8.0 11.6 8.2 13 NA 
Nitrogen, Nitrate 38.2 31.2 13.6 9.79 8.11 7.5 5.4 NA 
Nitrogen, Nitrite NA 
Oil and Grease • 1* 1* 1* * 5* * NA 
Total Dissolved Solids 4040 4120 2840 3200 3510 2460 2770 NA 
Total Suspended Solids 9* 4* 3* 4* 5* 5* 7* NA 
Sulfate 2800 2400 1900 2200 2400 2000 1590 NA 
pH (lab) 5.9* 5.8* 5.7* 5.8* 6.1* 6.0* 5.8* NA 

TRACE INORGANIC COMPOUNDS (mg/l) 
Arsenic 
Copper 0.045 NA 
Zinc 26.9 20.9 15.7 17.9 17.7 12.7 13.3 NA 

Notes: 
* Sample fraction not filtered. 
••October 1991 values derived from one sampling event. Values are not averages. 
NA denotes not analyzed. Constituent dropjaed from monthly monitoring program. 
NP denotes not present. 
No value denotes not detected. 
A value of one-half the detection limit used in averaging not detected values. 
Average values below the detection limit shown as not detected values. 
The average value of duplicate sample results used in overall averaging. 
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Attachment 1 
Laboratory Data Sheets 

Monthly Monitoring Program 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

05/18/1992 

Sample No.: 164740 

Job No.: 92.2213 

Sample Description: DEC-SP2-5-1 
CH128770.BO.MS;DuPont-East 

Date Taken: 05/07/1992 
Time Taken: 10:10 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

05/08/1992 
10:20 
999447130 

# 

Arsenic, AA 

Cadmium, ICP 

Chromium, ICP 

Lead, ICP 

Mercury, CVAA 

<0.0050 

0.048 

<0.040 

0.083 

<0.0002 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Proji t'Manager 

Page 1 



NET 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett. IL 60103 

Tel: (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, IL 60201 

05/26/1992 

Sample No.: 165096 

Job No.; 92.2301 

Sample Description: DL«J-Sp2 '5 2 
CH128770.BO.MS;Dupont-East 

Date Taken: 05/14/1992 
Time Taken: 10:15 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

05/15/1992 
10:35 
999447130 

Arsenic, AA 

Cadmium, ICP 

Chromium, ICP 

Lead, ICP 

Mercury, CVAA 

<0.0050 

0.043 

<0.040 

<0.080 

<0.0002 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Kelly \^nes 
Project Manager 

Page 1 



# 

NET NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

NET Midwest, Inc. 
Bartlett Division 
850 West Bartlett Road 
Bartlett, IL 60103 

Tel; (708) 289-3100 
Fax: (708) 289-5445 

ANALYTICAL REPORT 

Ms. Susan Mulholland 
CH2M HILL 
1033 University Place 
Suite 300 
Evanston, XL 60201 

06/02/1992 

Sample No.: 165661 

Job No.: 92.2433 

Sample Description: DEC-SP2-5-3 
CH128770.BO.MS;DuPont-East 

Date Taken: 05/21/1992 
Time Taken: 10:50 
lEPA Cert. No.: 100221 

Date Received: 
Time Received: 
WDNR Cert. No. 

05/22/1992 
11:20 
999447130 

m 
Arsenic, AA 

Cadmium, ICP 

Chromium, ICP 

Lead, ICP 

Mercury, CVAA 

<0.0050 

0.038 

<0.040 

<0.080 

<0.0002 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Kelly Jones 
Project Manager 

Page 1 



Attachment 2 
Data Validation Summary 

Monthly Monitoring Program 
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MEMORANDUM QBUHILL 

TO: Pixie Newman/CHI 
Susan Mulholland/CHI 

FROM: Lori Bootz/GLO 

DATE: June 12, 1992 

SUBJECT: Data Validation for Groundwater Seep Samples 
Du Pont, East Chicago, Indiana ^ 

PROJECT: CHI28770.B0.MR 

Introduction 

This memorandum presents the data validation discussion for the inorganic analytical 
results for Groundwater Seep 2 samples collected on May 7, 14 and 21, 1992 at the 
Du Pont Plant in East Chicago, Indiana. Groundwater Seeps 1 and 3 were not 
flowing during any of the sampling events. Due to a sampling program change 
approved by Region 5 EPA, the May seep samples were analyzed for five 
parameters: arsenic, cadmium, chromium, lead and mercury. Sampling was 
performed in compliance with the updated U.S. EPA-requested "monthly monitoring 
program." 

Samples were analyzed for selected metals by NET Laboratories in Bartlett, Illinois. 
Sample collection and transport were performed under strict chain-of-custody 
procedures. Requested QA/QC data included holding time data, chain-of-custody 
forms, cahbration and procedure blank results, initial cah*bration verification standard 
recoveries, continuing cahTjration verification recovery results, matrix spike and matrix 
spike duplicate results, and laboratory spike results. The QA/QC and sample data 
were reviewed as described below. 

Holding Times 

Inspection of holding times showed that the holding time requirements, as specified 
by the U.S. EPA's Methods for Chemical Analysis of Water and Wastes, were met. 

Chain of Custody 

The chain-of-custody forms were reviewed for accuracy and completeness. All 
necessary information was provided and found to be accurate. All requested analyses 
were performed, and the data packages were complete. 



MEMORANDUM 
Page 2 
March 18,1992 V 
CHI28770.B0.MR 

Blanks 

The calibration and procedure blank results were inspected for possible contaminants. 

The procedure blank associated with the May 21 sample contained lead at a 
concentration of 0.171 mg/1. The May 21 lead result was reported as less than the 
method detection limit, thus no data qualifying action was taken. 

Calibration Recoveiy Results 

The following initial cahbration verification (ICV) standard recoveries were not within 
the EPA's established control limits of ± 10 percent of true value. 

May 7-Arsenic and lead 
May 14-Arsenic, cadmium and chromium 
May 21—Arsenic and lead 

The continuing cahbration verification (CCV) recoveries were, with two exceptions, 
within the cahbration control limits. The CCV recoveries for arsenic associated with 
the May 7 and May 21 samples were below the ± 10 percent control limit. 

Sample results that are greater than their associated reporting limits and associated 
with poor cahbration recoveries were qualified as estimated and flagged with a "J." 

Laboratoiy Control Spikes 

The laboratory control spike (LCS) recoveries were within the + 20% percent control 
limit. 

Matrix Spike/Matrix Spike Duplicate Fortifications 

The matrix spike (MS) and matrix spike duplicate (MSD) results were within EPA or 
method control limits. 

Sample Results and Conclusions 

The unqualified sample results associated with Groundwater Seep No. 2 firom this 
round of samphng are vahd and usable and should be used as reported. The results 
qualified as estimated are true detections, but because the magnitude of the detection 
is an estimate, the results can be used qualitatively but not quantitatively. 

<M 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 5 
77 WEST JACKSON BOULEVARD 

CHICAGO, IL 60604-3590 

flEPLY TO THE ATTENTION CP: 

APR 2 1 ̂  

LoOTfiTOD 

Mr. E. F. Hartstein 
Plant Manager 
E.I. DuPont 
5215 Kennedy Avenue 
East Chicago, Indiana 46312 

Re: Section 308 (Clean Water Act) 
Information Request 
E.I. DuPont de Nemours & Co., Inc. 
NPDES Permit No. IN0000329 .. 
Docket No. V-W-91-308-11 

Dear Mr. Hartstein: 

This letter confirms the April 3, 1992, telephone conversation between 
Mr. James Novak of my staff and Mr. o. J. Meyer regarding the aijove 
referenced information request. They agreed that for the monthsi of 
April and May 1992, seeps numbered 1, 2 and 3 need only be analyzed 
for five parameters: arsenic, cadmium, chromixim, lead, and mercury. 

Upon receipt of the 'above requested data for the months of April, and 
May, no additional infoirmaticn will be required under this action. If 
you have any questions, please call Mr. Novak at (312) 886-0177. 

Dale S. Bryson 
Director, Water Division 

cc: Joe Thomas, IDEM 
Lee Bridges, IDEM 

Printed on Pec/ded Papei 



FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL OUALITY CONDITIONS; ENVIRONMENTAL OUALITY INFORMATION 

Sewer Sample Results and Comparison to 
Nearby Spring (Seep) and Nearby Groundwater 
Quality 



Sewer Water and Sediment Sampling 

In January 1991, a single water sample and a single sediment sample were collected from 
the abandoned process sewer near the AgChem building (E-04 in Figure 3-5). In addition, 
samples were collected from monitoring well MW3, near the terminus of the sewer and 
Spring 1, at the waterway bank near the terminus of the sewer. The samples were DE-CON-
A (for the sewer water sample), DE-CON-B (for the sewer sediment sample), DE-SP-A and 
DE-SP-B (for the spring samples), and DE-MW3-A (for monitoring well MW-3). The water 
samples were analyzed for a variety of analytes (see attached data sheets). 

Using the attached Piper diagram, water quality data from the sewer sample were 
compared to the MW-3 data. Spring 1 data, and the 1990 East Branch water quality data. 
Water chemistry for the sewer water sample was found to fall between groundwater/ 
spring data and the East Branch water quality data on the Piper diagram but is closer to the 
waterway data. This suggests that water in the sewer is neither groundwater nor surface 
water but liquid left within the abandoned sewer. 

The sewer water, sewer sediment, MW-3, and spring samples were analyzed for diuron, 
fenuron, hexazinone, linuron, and siduron. Siduron (750 lig/L) and hexazinone 
(1,590 |Xg/L) were detected in the water sample from the sewer. Both pesticides were 
manufactured at the AgChem building. Hexazinone was observed in the regular and 
duplicate samples from Spring 1 (near the sewer terminus) at levels just above the method 
detection limit. Pesticides were not detected in the MW-3 sample or the sewer sediment 
sample. Because these analyses were only performed once for a limited number of samples, 
the representativeness of these results has not been established. 

1001749D.DOC 



LEOEMB 
SP-90 SEEP SAMPLE MAY 22-23,1990 
SP-91 SEEP SAMPLE JAN.23.1991 
MW-3-91 MONITORING WELL 3 SAMPLE JAN.23,1991 
'GRW-90 AVERAGE GROUNWATER QUALITY AT 

MW-3 AND MW-15 IN JUNE + SEPT.1990 
GCR-90 GEOMETRIC MEAN. SURFACE WATER QUALITY 

IN GRAND CALUMET RIVER JUNE + SEPT.1990 
SR-91 SEWER SAMPLE JAN.30,1991 

Ca 
CATIONS 

(meq/l, expressed as %) 

PIPER DIAGRAM 

CI 

ANIONS 
(meq/I, expressed as %) 

flQ^UHE. I 
COMPARISON OF SEEP 

ION BALANCE TO ION BALANCE 
FOR OTHER WATER AT OR NEAR 
DU PONT EAST CHICAGO PLANT 
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Attachment 

Sewer Water Sample Analysis 

(DE-CON-A) 

# 
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Engineers 
Planners 
Economists 
Scientists 

February 21, 1991 

CHI28770.B0.SP 

MB. Pixie Nevnnan 
CH2M HILL/CHI 
1890 Maple Avenue 
Suite 200 
Evcuiston, Illinois 60201 

RE: Analytical Data for DuPont-Eaet Chicago, LMG Laboratory No. 17706 

Dear Ms. Nevnnan: 

On Janu£u:y 31, 1991, the CH2M HILL Montgomery Laboratory received one sample 
with a request for analysis of selected inorganic parameters. 

The analytical results and associated quality control data are enclosed. 
The Boron analysis was performed at our Redding, California laboratory. A 
copy of their report is enclosed. 

If you should have any questions concerning the data, please inquire. 

The CH2M HILL policy is to store samples for up to 30 days after reporting. 
If you desire, our laboratory will maintain your samples for a longer period 
at a cost of $5.00 per seunple per month. Seunples determined to be hazardous 
can either be returned to you or disposed of at a cost of $25.00 per seimple. 

Sincerely, 

iIsM 
Wanda L. Hall 
Data Package Supervisor 

Enclosures 

cc: Mr. John Flessner/GLO 

CH2MHILL Quality 
Analytical LatDoratories 

2567Fairlane Drive, P O Box 230548. 
Montgomery. Alabama 36116 

205 271 1444 



CHAfH/ii. 

- Engineers 
• Planners 

Economists 
Scientists TABLE OF COHTENTS 

CH2M HILL/LMG Laboratory No. 17706 

Page 
No. 

Sample Cross-reference i 

INORGANIC DATA 
Case Narrative (Cations) 1 
Case Narrative (General Chemistry) 2 
Analytical Results of Field Samples 

DE-CON-A (LMG #17706001) 3 
Quality Control Data 

Method Blank (LMG #17706ZW1) 4 

Copy of Boron Repoirt from CH2M HILL/LRD 5-7 

Copy of Chain-of-custody 8 

CH2MHILL Quality 
Analytical Latx>ratories 

2567Faiflane Drive, P O Box 230548. 
Montgomery. Alabama 36116 

205 271.1444 



Engineers 
Planners 
Economists 
Scientists TOHT-H 1 

SAMPLE CROSS-REFERENCE SUMMARY 

CH2M HILL Laboratory No. 17706 

9 

CH2M HILL 
Sample No. 

17706001 

Sample Deacriptlon 

SAMPLE DE-CON-A 01/30/91 1400 GRAB 

a 

o 
CH2I^HILL Quality 

Analytical Latx)ralones 
2567FairlaneDrive. P O Box230548. 
Montgomery. Alabama 36116 

205 271 1444 



Engineers 
Planners 
Economists 
Scientists 

0 

CASE NARRATIVE 
Cations 

Batch Number; 17706 

Client/Project: DOPONT EAST CHICAGO 

I. Holding Time; 
All holding times were met. 

II. Analysis: 

A. Blanks; 
All acceptance criteria were met. 

B. Calibration: 
All acceptance criteria were met. 

C. ICP Interference Check Sample: 
All acceptance criteria were met. 

D. Spike Sample Analysis: 
All acceptance criteria were met. 

E. Duplicate Sample Analysis: 
All acceptance criteria were met. 

F. Laboratory Control S^unple Analysis: 
All acceptance criteria were met. 

G. ICP Serial Dilution: 
Not rec[uired for this level QC. 

H. Other: 
The Boron analysis was performed at our Redding, California 
laboratory. A copy of their report is enclosed. 

III. I certify that this data package is in compliance with the terms and 
conditions agreed to by the client and CH2M HILL, both technically 
and for completeness, for other than the conditions detailed above. 

SIGHED, 
Kevin A. Sanders 
Inorganic Division Manager 

000001 
CH2MHILL Quality 2567Fairlane Drive. P O Box 230548. 205.271 1444 

Analytical Laboratories Montgomery. Alabama 36116 



Engineers 
Planners 
Economists 
Scientists o 

CASE NARRATIVE 
General Chemistry 

Batch Number: 17706 

Client/Project; DOPONT EAST CHICAGO 

I. Holding Time: All criteria met. 

II. Analysis: 

A. Calibration: 
B. Blanks: 
C. Matrix Spike: 
D. Duplicate Analysis: 
E. Lab Control Scunple: 
F. Other: 

Acceptance criteria met. 
Acceptemce criteria met. 
Acceptance criteria met. 
Acceptance criteria met. 
Acceptance criteria met. 
None. 

o 
III. I certify that this data package is in compliance with the terms and 

conditions agreed to by the client and CH2M HILL, both technically 
and for completeness, for other than the conditions detailed above. 

SIGNED: 
Kevin A. Sanders 
Inorganic Division Manager 

DATE 

o 
CH2MHILL Quality 

Analytical Latxjratories 
2567Fairlane Drive. P C Box 230548. 
Montgomery, Alabama 36116 

000002 
205271 1444 



client: 

Engineers 
Planners 
Econorr)ists 
Scientists 
CH2M HILL/CHI 
1890 MAPLE AVENUE SUITE 
EVANSTON, IL 60201 

REPORT OF ANALYTICAL RESULTS Date: 02/21/91 

200 

Atten: MS. PIXIE NEWMAN 

Project Number: CHI28770.B0.SP 
DUPONT EAST CHICAGO 
Laboratory Number; 17706 
Date Received: 01/31/91 

Sample Description: DE-CON-A 1400 GRAB 
Laboratory Sample Number: 17706001 Date Collected: 01/30/91 Matrix: WATER 

Analytical Parameter Method Det Limit Result Units Ana Date 

Soluble Aluminun EPA200.7/SU6010 200 <200 ug/L 02/11/91 
Alkalinity as CaC03 EPA310.1 1 545 mg/L 02/14/91 
Soluble Arsenic EPA206.2/SW7060 10 13 ug/L 02/12/91 
Boron EPA200.7/SU6010 20 251 ug/L 02/06/91 
Soluble Barium EPA200.7/SU6010 200 <200 ug/L 02/09/91 
Soluble Calcium EPA200.7/SW6010 50 160 mg/L 02/11/91 
Soluble Cadmium EPA200.7/SW6010 5 <5 ug/L 02/11/91 
Chloride EPA325.1 1.0 7.9 mg/L 02/14/91 
Cyanide, Distilled EPA335.2 5.0 93.2 ug/L 02/14/91 
Chemical Oxygen Demand EPAA10.A 60 1610 mg/L 02/07/91 
Soluble Chromium EPA200.7/SW6010 10 <10 ug/L 02/09/91 
Soluble Copper EPA200.7/SU6010 25 <25 ug/L 02/09/91 
Fluoride EPA340.2 0.10 0.38 mg/L 02/05/91 
Soluble Iron EPA200.7/SW6010 100 <100 ug/L 02/10/91 
Soluble Mercury EPA245.1/SU7470 0.2 <0.2 ug/L 02/08/91 
Soluble Potassiun EPA200.7/SW6010 5 <5 mg/L 02/09/91 
Soluble Magnesium EPA200.7/SW6010 5 23.2 mg/L 02/10/91 
Soluble Manganese EPA200.7/SW6010 15 250 ug/L 02/09/91 
Soluble Soditin EPA200.7/$U6010 5 16.2 mg/L 02/09/91 
Anmonia-N EPA350.2 0.1 <0.1 mg/L 02/12/91 
Soluble Nickel EPA200.7/SW6010 40 <40 ug/L 02/09/91 
Soluble Lead EPA239.2/SW7421 3 4 ug/L 02/12/91 
Soluble Antimony EPA200.7/SU6010 60 <60 ug/L 02/18/91 
Sulfate EPA375.4 10.0 348 mg/L 02/08/91 
Total Kjeldahl Nitrogen EPA351.3 0.1 17.6 mg/L 02/11/91 

Soluble Zinc EPA20a.7/SW6010 20 1000 ug/L 02/09/91 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NA = NOT APPLICABLE. 

CH2MHILL 

Reviewed by: 

Quality 
Analytical LalDoratories 

2567 Falrtane Drive, P O. Box 230548. 
Montgomery. Alabama 36116 

INRPRPT(v910124) 

000003 
205 271 1444 



Engineers 
• Planners 

Economists 
Scientists 

Client: CH2M HILL/CHI 
1890 MAPLE AVENUE SUITE 200 
EVANSTON, IL 60201 

Atten: MS. PIXIE NEWMAN 

REPORT OF ANALYTICAL RESULTS Date: 02/21/91 

Project Number: CHI28770.B0.SP 
DUPONT EAST CHICAGO 
Laboratory Number: 17706 
Date Received: 01/31/91 

9 

Sample Description: METHOD BLANK 
Laboratory Sample Number: 17706ZW1 Date Collected: 01/31/91 Matrix: WATER BLANK 

Analytical Parameter Method Det Limit Result Units Ana Date 

Soluble Aluminum EPA200.7/SU6010 200 <200 ug/L 02/11/91 
Alkalinity as CaC03 EPA310.1 1 NA mg/L 02/14/91 

Soluble Arsenic EPA206.2/SU7060 10 <10 ug/L 02/12/91 
Boron EPA200.7/SU6010 20 <20 ug/L 02/06/91 
Soluble Barium EPA200.7/SU6010 200 <200 ug/L 02/09/91 

Soluble Calcium EPA200.7/SU6010 5.0 <5.0 mg/L 02/11/91 
Soluble Cadmium EPA200.7/SU6010 5 <5 ug/L 02/11/91 

Chloride EPA325.1 1.0 <1.0 mg/L 02/14/91 
Cyanide, Distilled EPA335.2 5.0 <5.0 ug/L 02/14/91 
Chemical Oxygen Demand EPA410.4 20 <20 mg/L 02/07/91 

Soluble Chromium EPA200.7/SU6010 10 <10 ug/L 02/09/91 
Soluble Copper EPA200.7/SU6010 25 <25 ug/L 02/09/91 
Fluoride EPA340.2 0.10 <0.10 mg/L 02/05/91 
Soluble Iron EPA200.7/SU6010 100 <100 ug/L 02/10/91 
Soluble Mercury EPA245,1/SW7«70 0.2 <0.2 ug/L 02/08/91 
Soluble Potassiun EPA200.7/SW6010 5 <5 mg/L 02/09/9|i 

Soluble Magnesium EPA200.7/SU6010 5.0 <5.0 mg/L 02/10/91 
Soluble Manganese EPA200.7/SU6010 15 <15 ug/L 02/09/91 
Soluble Sodiun EPA200.7/SU6010 5 <5 mg/L 02/09/91 
Amnonia-N EPA350.2 0.1 <0.1 mg/L 02/12/91 
Soluble Nickel EPA200.7/SU6010 40 <40 ug/L 02/09/91 
Soluble Lead EPA239.2/SU7421 3 <3 ug/L 02/12/91 
Soluble Antimony EPA200.7/SU6010 60 <60 ug/L 02/09/91 
Sulfate EPA375.4 1. <1.0 mg/L 02/08/91 
Total kjeldahl Nitrogen EPA351.3 0.1 <0.1 mg/L 02/11/91 
Soluble Zinc EPA200.7/SU6010 20 <20 ug/L 02/09/91 

Results for non-aqueous matrices are based on dry Scunple weight unless noted otherwise. 

COMMENT: NA = NOT APPLICABLE. 
Reviewed by 

INRPRPT(v910124) 

000004 
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CH2MHILL Quality 
Analytical Latx)ratories 

2567Fairlane Drive. P C Box 230548. 
Montgomery. Alabama 36116 

205 271 1444 



Engineers 
Planners 
Economists 
Scientists 

CASE NARRATIVE 
Metals 

28679 

I. Holding Time; 
All holding times were met. 

II. Analysis; 

A. Blanks: 
All acceptance criteria were met. 

B. Calibration: 
All acceptance criteria were met. 

C. ICR Interference Check Sample: 
All acceptance criteria were met. 

D. Spike Sample Analysis: 
All acceptance criteria were met. 

E. Duplicate Sample Analysis: 
All acceptance criteria were met. 

F. Laboratory Control Sample Analysis: 
All acceptance criteria were met. 

G. ICR Serial Dilution: 
Not required for this leyel QC. 

H. Other: 
None. 

III. I certify that this data package is in compliance with the 
terms and conditions agreed to by the client and CH2M HILL, 
both technically and for completeness, for other than the 
conditions detailed aboye. 

Signed: '^Z^An^cJixSl V Date: 
Fred Bickell' ' ' 
Cations Superyisor 

000005 
CH2M HILL Redding QualitY Analytical Laboratories 5090 Caterpiiiar Road. Redding. Califomia 96003 



Engineers 
Planners 
Economists 
Scientists REPORT OF ANALYTICAL RESULTS Date; 02/12/91 

Client: CH2M HILL/LMG 
2567 FAIRLANE DR. Project Number: CHI28770.B0.SP 
P.O. BOX 230548 DUPONT EAST CHICAGO/SEEP CHAR. 
MONTGOMERY, AL 36123-0548 Laboratory Number: 28679 

Atten: MS. EMILY RAMUCHAK Date Received: 02/01/91 

o 

Scunple Description: DE-CON-A LM17706001 
Laboratory Sample Number: 28679001 Date Collected: 01/30/91 Matrix: WATER 

Analytical Parameter Method Oet Limit Result Units Ana Date 

Soluble Boron EPA200.7 20 251 ug/L 02/06/91 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

Reviewed by: 

INRPRPT(v910124) 
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CH2M HILL Redding Quality Analyfical Laboratories 5090 Caterpillar Road. Redding. California 96003 



i Engineers 
Planners 

Economists 

Scientists REPORT OF ANALYTICAL RESULTS Date: 02/12/91 

Client: CH2M HILL/LMG 
2567 FAIRLANE DR. Project Number: CHI28770.B0.SP 
P.O. BOX 230548 DUPONT EAST CHICAGO/SEEP CHAR. 
MONTGOMERY, AL 36123-0548 Laboratory Number: 28679 

Atten: MS. EMILY RAMUCHAK Date Received: 02/01/91 

Sample Description: METHOD BLANK 
Laboratory Sample Number: 28679ZW1 Date Collected: 02/01/91 Matrix: WATER BLANK 

Anslytical Parameter Hethod Oet Limit Result Units Ana Date 

Soluble Boron EPA200.7 20 <20 ug/L 02/06/91 

Results for non-aqueous matrices are based on dry saunple weight unless noted otherwise. 

Reviewed by: 
77 

INRPRPT(v910124) 
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CH2M HILL Redding Quality Analytical Lataoratories 5090 Caterpillar Road. Redding. California 96003 
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Engineers 
Planners 
Economists 
Scientists 

March 19, 1991 

CHI28770.BO.SP 

Ma. Pixie Nevnnan 
CH2M HILL/CHI 
1890 Maple Avenue 
Suite 200 
Evanston, IL 60201 

RE: Analytical Data for DuPont-East Chicago, LMG Laboratory No. 17643 

Dear Ma. Nevnnan: 

On January 24, 1991, the CH2M HILL Montgomery Leiboratory received three 
a^unplea with a regueat for analyaia of aelected inorganic parametera. 

The analytical reaulta and aaaociated quality control data are encloaed. 
Thia ia a corrected report reflecting the changea we diacuaaed during late 
February 1991. 

If you ahould have any queationa concerning the data, pleaae inquire. 

The CH2M HILL policy ia to atore aaunplea for up to 30 daya after reporting. 
If you deaire, our laboratory will maintain your aamplea for a longer period 
at a coat of $5.00 per aample per month. Samplea determined to be hazardoua 
can either be returned to you or diapoaed of at a coat of $25.00 per Scimple. 

I^Wanda L. Hall 
Data Package Superviaor 

Encloaures 

cc: Mr. Dan McGregor/GLO 
Mr. John Fleaaner/GLO 

CH2MHILL Quality 2567FairlaneDrive. P O Box230548. 205.271.1444 
Analytical Laboratories Montgomery. Alabama 36116 



Engineers 
I Planners 

CHMHItl REPORT OF ANALYTICAL RESULTS Economists 
Scientists 

lient: CH2M HILL/CHI 
1890 MAPLE AVENUE SUITE 200 
EVANSTON, IL 60201 

Atten: MS. PIXIE NEWMAN 

Sample Description: DE-SP-A 0915 GRAB 
Laboratory Sample Number: 17643001 Date Collected: 01/23/91 Matrix: WATER 

Date: 02/15/91 

Project Number: CHI28770.B0.SP 
SEEP CHARACTERIZATION 
Laboratory Number: 17643 
Date Received: 01/24/91 

Analytical Parameter Method Det Limit Result Units Ana Date 

Soluble Aluminum EPA200.7/SW601D 200 <200 ug/L 02/02/91 
Alkalinity as CaC03 EPA310.1 1 155 mg/L 01/31/91 
Soluble Arsenic EPA206.2/SU7060 10 53 ug/L 02/02/91 
Soluble Boron EPA200.7 20 253 ug/L 01/30/91 
Soluble Barium EPA200.7/SW6010 200 <200 ug/L 02/02/91 
Soluble Calcium EPA200.7/SW6010 50 160 mg/L 02/05/91 
Soluble Cadmiim EPA200.7/SW6010 5 <5 ug/L 02/02/91 
Chloride EPA325.1 1.0 26.1 mg/L 02/14/91 
Cyanide, Distilled EPA335.2 0.005 0.008 mg/L 02/04/91 
Chemical Oxygen Demand EPA410.4 20 222 mg/L 02/07/91 
Soluble Chromium EPA200.7/SU6010 10 <10 ug/L 02/02/91 
Soluble Copper EPA200.7/SU6010 25 <25 ug/L 02/02/91 
Fluoride EPA340.2 0.10 0.34 mg/L 02/05/91 
Soluble Iron EPA200.7/SU6010 100 1800 ug/L 02/02/91 
[Soluble Mercury EPA245.1/SW7470 0.2 <0.2 ug/L 01/29/91 
Soluble Potassium EPA200.7/SW6010 5.0 <5.0 mg/L 02/02/91 
Soluble Magnesium EPA200.7/SU6010 5.0 23.7 mg/L 02/02/91 
Soluble Manganese EPA200.7/SW6010 15 510 ug/L 02/02/91 
Soluble Sodium EPA200.7/SW6010 5.0 29 mg/L 02/02/91 
Ammonia-N EPA350.2 0.1 <0.1 mg/L 02/11/91 
Soluble Nickel EPA200.7/SU6010 40 <40 ug/L 02/02/91 
Soluble Lead EPA239.2/SW7421 3 <3 ug/L 01/31/91 
Soluble Antimony EPA200.7/SU6010 60 <60 ug/L 02/04/91 
Sulfate EPA375.4 10.0 346 mg/L 01/29/91 
Total Kjeldahl Nitrogen EPA351.3 0.1 2.7 mg/L 02/13/91 
Soluble Zinc EPA200.7/SW6010 

II II II II 11 
~
 

II 
o
 

II II II II II 11 II II II 

83 ug/L 02/02/91 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NA = Not applicable. 
Reviewed by: 

INRPRPT(v910124) 

CH2MHILL Quality 
Analytical Laboratories 

2567Fairlane Drive. PO Box 230548. 
Montgomery. Alabama 36116 

205 271 1444 



Engineers 
Planners 
Economists 
Scientists 

Client: CH2M HILL/CHI 
1890 MAPLE AVENUE SUITE 200 
EVANSTON, IL 60201 

Atten: MS. PIXIE NEWMAN 

REPORT OF ANALYTICAL RESULTS Date: 02/15/91 

0 
Project Number: CHI28770.B0.SP 
SEEP CHARACTERIZATION 
Laboratory Number: 17643 
Date Received: 01/24/91 

Sample Description: DE-SP-B 0940 GRAB 
Laboratory Sample Number: 17643002 Date Collected; 01/23/91 Matrix: WATER 

Analytical Parameter Method Det Limit Result Uni ts Ana Date 

Soluble Aluminun EPA200.7/SW6010 200 <200 ug/L 02/02/91 
Alkalinity as CaC03 EPA310.1 1 151 mg/L 01/31/91 
Soluble Arsenic EPA206.2/SU7060 10 55 ug/L 02/02/91 
Soluble Boron EPA200.7 20 238 ug/L 01/30/91 
Soluble Barium EPA200.7/SW6010 200 <200 ug/L 02/02/91 
Soluble Calciim EPA200.7/SW6010 50 160 mg/L 02/05/91 
Soluble Cadmium EPA200.7/SU6010 5 <5 ug/L 02/02/91 
Chloride EPA325.1 10.0 29.1 mg/L 02/14/91 
Cyanide. Distilled EPA335.2 0.005 0.011 mg/L 02/04/91 
Chemical Oxygen Demand EPA410.4 20 296 mg/L 02/07/91 
Soluble Chromium EPA200.7/SW6010 10 <10 ug/L 02/02/91 
Soluble Copper EPA200.7/SU6010 25 <25 ug/L 02/02/91 
Fluoride EPA340.2 0.10 0.30 mg/L 02/05/91 
Soluble Iron EPA200.7/SW6010 100 1900 ug/L 02/02/91 
Soluble Mercury EPA245.1/SW7470 0.2 <0.2 ug/L 01/29/9ll 
Soluble Potassium EPA200.7/SW6010 5.0 <5.0 mg/L 02/02/91 
Soluble Hagnesiun EPA200.7/SU6010 5.0 24.3 mg/L 02/02/91 
Soluble Manganese EPA200.7/SW6010 15 530 ug/L 02/02/91 
Soluble Sodium EPA200.7/SW6010 5.0 29.2 mg/L 02/02/91 
Anmonia-N EPA350.2 0.1 <0.1 mg/L 02/11/91 
Soluble Nickel EPA200.7/SW6010 40 <40 ug/L 02/02/91 
Soluble Lead EPA239.2/SW7421 3 <3 ug/L 01/31/91 
Soluble Antimony EPA200.7/SU6010 60 <60 ug/L 02/04/91 
Sulfate EPA375.4 10.0 383 mg/L 01/29/91 
Total kjeldahl Nitrogen EPA351.3 0.1 6.6 mg/L 02/13/91 
Soluble Zinc EPA200.7/SW6010 20 89 ug/L 02/02/91 

0 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NA = Not applicable. 
Reviewed by: 

INRPRPT{v910124) 
0 

CH2MHILL Quality 
Analytical Laboratories 

2567FairlaneDrive. PC Box230548. 
Montgomery. Alabama 36116 

205 271 1444 



Engineers 
Planners 

Economists 
Scientists 

Client: CH2M HILL/CHI 
1890 MAPLE AVENUE SUITE 200 
EVANSTON, XL 60201 

Atten: MS. PIXIE NEWMAN 

REPORT OF ANALYTICAL RESULTS Date; 02/15/91 

Project Number: CHI2B770.BO.SP 
SEEP CHARACTERIZATION 
Laboratory Number: 17643 
Date Received: 01/24/91 

Sample Description: DE-MW3-A 0828 GRAB 
Laboratory Sample Number: 17643003 Date Collected: 01/23/91 Matrix: WATER 

Analytical Parameter Method Det Limit Result Uni ts Ana Date 

Soluble Aluninum EPA200.7/SW6010 200 <200 ug/L 02/05/91 
Alkalinity as CaC03 EPA310.1 1 216 mg/L 01/31/91 
Soluble Arsenic EPA206.2/SU7060 1000 3552 ug/L 02/02/91 
Soluble Boron EPA200.7 20 323 ug/L 01/30/91 
Soluble Barium EPA200.7/SU6010 200 <200 ug/L 02/05/91 
Soluble Calcium EPA200.7/SU6010 50 300 mg/L 02/05/91 
Soluble Cadmium EPA200.7/SW6010 5 <5 ug/L 02/05/91 
Chloride EPA325.1 10.0 30.8 mg/L 02/14/91 
Cyanide, Distilled EPA335.2 0.005 <0.005 mg/L 02/04/91 
Chemical Oxygen Demand EPA410.4 20 24 mg/L 02/07/91 
Soluble Chromium EPA200.7/SW6010 10 <10 ug/L 02/05/91 
Soluble Copper EPA200.7/SW6010 25 <25 ug/L 02/05/91 
Fluoride EPA340.2 0.10 0.12 mg/L 02/05/91 
Soluble Iron EPA200.7/SW6010 0.1 12.1 mg/L 02/05/91 
Soluble Mercury EPA2«5.1/SW7470 0.2 <0.2 ug/L 01/29/91 
Soluble Potassium EPA200.7/SU6010 5.0 5.5 mg/L 02/05/91 
Soluble Magnesium EPA200.7/SW6010 5.0 57 mg/L 02/05/91 
Soluble Manganese EPA200.7/SW6010 15 1300 ug/L 02/05/91 
Soluble Sodium EPA200.7/SW6010 5.0 42.6 mg/L 02/05/91 
Ammonia-N EPA350.2 0.1 1.5 mg/L 02/11/91 
Soluble Nickel EPA200.7/SW6010 40 <40 ug/L 02/05/91 
Soluble Lead EPA239.2/SW7421 3 <3 ug/L 01/31/91 
Soluble Antimony EPA200.7/SW6010 60 <60 ug/L 02/04/91 

Sulfate EPA375.4 50.0 744 mg/L 01/29/91 

Total Kjeldahl Nitrogen EPA351.3 0.2 3.0 mg/L 02/13/91 
Soluble Zinc EPA200.7/SW6010 20 49 ug/L 02/05/91 

— rr r — — — II II II II 11 II II 1) 11 11 II II 11 II II ========= II II II II II II II II II II II II II II II II II II II II 

Results for non-aqueous matrices are based on dry sample weight unless noted otherwise. 

COMMENT: NA = Not applicable. 
Reviewed by: 

INRPRPT(v910124) 

CH2MHILL Quality 
Analytical Laboratories 

2567Fairlane Drive, P C Box 230548, 
tvtontgomery, Alabama 36116 

205 271 1444 



Engineers 
Planners 
Economists 
Scientists 

Client: CH2M HILL/CHI 
1890 MAPLE AVENUE SUITE 200 
EVANSTON, IL 60201 

REPORT OF ANALYTICAL RESULTS Date: 02/15/91 

Project Number: CHI28770,B0.SP 
SEEP CHARACTERIZATION 
Laboratory Number: 17643 

9 
Atten: MS. PIXIE NEWMAN Date Received: 01/24/91 
====5===============-====== =================== ========================= ================== 

Sample Description: METHOD BLANK 

Laboratory Sample Number: 17643ZW1 Date Collected: 01/25/91 Matrix: WATER BLANK 

Analytical Parameter Method Det Limit Result Units Ana Date 

Soluble Aluminum EPA200.7/SU6010 200 <200 ug/L 02/02/91 

Alkalinity as CaC03 EPA310.1 1 NA mg/L 01/31/91 

Soluble Arsenic EPA206.2/SW7060 10 <10 ug/L 02/02/91 

Soluble Boron EPA200.7 20 <20 ug/L 01/30/91 

Soluble Barium EPA200.7/SU6010 200 <200 ug/L 02/02/91 

Soluble Calciun EPA200.7/SW6010 5.0 <5.0 mg/L 02/02/91 

Soluble Cadmium EPA200.7/SU6010 5 <5 ug/L 02/02/91 

Chloride EPA325.1 1.0 <1.0 mg/L 02/14/91 

Cyanide, Distilled EPA335.2 0.005 <0.005 mg/L 02/04/91 

Chemical Oxygen Demand EPA410.4 20 <20 mg/L 02/07/91 

Soluble Chromiun EPA200.7/SU6010 10 <10 ug/L 02/02/91 

Soluble Copper EPA200.7/SU60I0 25 <25 ug/L 02/02/91 

Fluoride EPA340.2 0.10 <0.10 mg/L 02/05/91 

Soluble Iron EPA200.7/SW6010 100 <100 ug/L 02/02/91 

Soluble Mercury EPA245.1/SW7470 0.2 <0.2 ug/L 01/29/91| 

Soluble Potassium EPA200.7/SW6010 5.0 <5.0 mg/L 02/02/91 

Soluble Magnesium EPA200.7/SU6010 5.0 <5.0 mg/L 02/02/91 

Soluble Manganese EPA200.7/SU6010 15 <15 ug/L 02/02/91 

Soluble Sodium EPA200.7/SW6010 5.0 <5.0 mg/L 02/02/91 

Amnonia-N EPA350.2 0.1 <0.1 mg/L 02/11/91 

Soluble Nickel EPA200.7/SW6010 40 <40 ug/L 02/02/91 

Soluble Lead EPA239.2/SU7421 3 <3 ug/L 01/31/91 

Soluble Antimony EPA200.7/SU6010 60 <60 ug/L 02/04/91 

Sulfate EPA375.4 1.0 <1.0 mg/L 01/29/91 

Total kjeldahl Nitrogen EPA351.3 0.1 <0.1 mg/L 02/13/91 

Soluble Zinc EPA200.7/SU6010 20 <20 ug/L 02/02/91 
~ ̂  ^ ̂  ~ ~ ~ ^ ~ ^ ^ — _ ================= II II II II II II (1 II II II II II II II II II II ========= 

9 

Results for non-aqueous matrices are based on dry Seimple weight unless noted otherwise. 

COMMENT: NA = Not applicable. 
Reviewed by; 

INRPRPT(v910124) 
9 

CH2MHILL Quality 
Analytical Laboratories 

2567Fairlane Drive. P C Box 230548. 
Montgomery. Alabama 36116 

205 271 1444 



Attachment 
Sewer Water, Sewer Sediment, Seep and 
Monitoring Weli MW-3 Pesticide Analyses 

1001749D.DOC 



SOUTHWEST RESEARCH INSTITUTE 
6220 CULEBHA ROAD • POST OFFICE DRAWER 28510 • SAN ANTONIO, TEXAS. USA 78228-0510 • (512) 884-5111 • TELEX 244848 

Chemistry and Chemical Engmeering Division 
Department of Environmental Sciences 

March 18, 1991 

CHjMHiU 
310 W. Wisconsin Avenue, Suite 700 
Post Office Box 2090 
Milwaukee, Wisconsin 53201 

Attn: Mr. Dan McGregor 

Subject: Sample Result Forms 
SwRI Project 01-3784-032 

Dear Dan: 

Enclosed please find the result forms you requested. 

If you have any questions please call me at (512) 522-3051 or fax inquiries to (512) 
522-3649. 

Very truly y 

Herbert J. Seh^tenberg^ 
Senior Research Scientist 

HJS:tg 

SAN ANTONIO, TEXAS 

HOUSTON, TEXAS • DETROIT, MICHIGAN • WASHINGTON, DC 



PESTICIDE ORGANICS ANALYSIS DATA SHEET 

jab Name: S w R I 

:iient: CH2M HILL 

lATRIX: (soil/water) WATER 

Sample wt/vol". 500 (g/ml) ML 

jevel: (low/raed) LOW 

Dry weight: NA 

ixtraction: (SepF/Cont/Sonc) SEPF 

IPC Cleanup: (Y/N) N pH: 6.0 

COMPOUND 

SAMPLE NO. 

WQCBLANK 

Lab Sample ID:WQCBLANK 

Lab File ID: A01FE6 

Date Received: 00-00-00 

Date Extracted: 01-28-91 

Date Analyzed: 02-01-91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)_ug/L. 

Q 

-Fenuron 
-Linuron 
-Siduron 
-Hexazinone. 
-Diuron 

100 
100 
100 
100 
100 

U 
U 
U 
U 
U 

FORM I PEST 



PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ab Name: S w R I 

lient: CH2M HILL 

ATRIX: (soil/water) WATER 

ample wt/vol: 500 (g/ral) ML 

evel: (low/med) LOW 

Dry weight: NA 

xtraction: (SepF/Cont/Sonc) SEPF 

PC Cleanup: (Y/N) N pH: 6.0 

SAMPLE NO. 

WQCBLANK 

COMPOUND 

Lab Sample ID:WQCBLANK 

Lab File ID: A01FE13 

Date Received: 00-00-00 

Date Extracted: 02-01-91 

Date Analyzed: 02-02-91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)_ug/L. 

Q 

Fenuron 100 U 
Linuron 100 

100 
U 
U Siduron 

100 
100 

U 
U 

Hexazinone 100 U 
Diuron 100 U 

FORM I PEST 

O 

3 

3 



PESTICIDE ORGANICS ANALYSIS DATA SHEET 

jab Name: S w R I 

Client: CH2M HILL 

lATRIX: (soil/water) SOIL 

Sample wt/vol: 30 (g/ml) G 

jevel: (low/med) LOW 

Dry weight: 100 

Extraction: (SepF/Cont/Sonc) SONG 

IPC Cleanup: (Y/N) N 

SAMPLE NO, 

SOIL BLK 

Lab Sample ID:SOIL BLK 

Lab File ID: A05FE6 

Date Received: 00-00-00 

Date Extracted: 02-05-91 

Date Analyzed: 02-05-91 

Dilution Factor: 1.00 

COMPOUND 

-Fenuron 
-Linuron 
-Siduron 
-Hexazinone. 
-Diuron 

FORM I PEST 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)_ug/Kg. 

Q 

100 
100 
100 
100 
100 

U 
U 
U 
U 
U 



PESTICIDE ORGANICS ANALYSIS DATA SHEET 

.ab Name: S w R I 

lient: CH2M HILL 

ATRIX: (soil/water) WATER 

•araple wt/vol: 500 (g/ml) ML 

.evel: (low/med) LOW 

Dry weight: NA 

xtraction: (SepF/Cont/Sonc) SERF 

PC Cleanup: (Y/N) N pH: 6.6 

COMPOUND 

SAMPLE NO. 

DE-SP-A 

Lab Sample ID:DE-SP-A 

Lab File ID: A01FE7 

Date Received: 01-24-91 

Date Extracted: 01-28-91 

Date Analyzed: 02-01-91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)_ug/L. 

Q 

Fenuron 100 U 
Linuron 100 U 
Siduron 100 U 
Hexazinone 200 

U 

Diuron 100 U 

3 

FORM I PEST 



PESTICIDE ORGANICS ANALYSIS DATA SHEET 

[jab Name: S w R I 

:iient: CH2M HILL 

4ATRIX: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

jevel: (low/med) LOW 

'i Dry weight: NA 

Extraction: (SepF/Cont/Sonc) SERF 

SAMPLE NO, 

DE-SP-B 

IPC Cleanup: (Y/N) N pH: 7.2 

Lab Sample ID:DE-SP-B 

Lab File ID: A01FE8 

Date Received: 01-24-91 

Date Extracted: 01-28-91 

Date Analyzed: 02-01-91 

Dilution Factor: 1.00 

COMPOUND 

-Fenuron 
-Linuron 
-Siduron 
-Hexazinone. 
-Diuron 

CONCENTRATION UNITS; 
(ug/L or ug/Kg)_ug/L. 

Q 

100 
100 
100 
200 
100 

U 
U 
U 

U 

FORM I PEST 



PESTICIDE ORGANICS ANALYSIS DATA SHEET 

/ab Name: S w R I 

:iient: CH2M HILL 

cATRIX: (soil/water) WATER 

•ample wt/vol: 500 (g/ml) ML 

.evel: (low/med) LOW 

Dry weight: NA 

xtraction: (SepF/Cont/Sonc) SERF 

SAMPLE NO. 

DE-MW3-A 

PC Cleanup: (Y/N) N pH: 7.2 

Lab Sample ID:DE-MW3-A 

Lab File ID: A01FE9 

Date Received: 01-24-91 

Date Extracted: 01-28-91 

Date Analyzed: 02-01-91 

Dilution Factor: 1.00 

COMPOUND 

-Fenuron 
-Linuron 
-Siduron 
-Hexazinone. 
-Diuron 

FORM I PEST 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)_ug/L. 

Q 

100 
100 
100 
100 
100 

U 
U 
U 
U 
U 

3 

3 



PESTICIDE ORGANICS ANALYSIS DATA SHEET 

jab Name: S w R I 

Client: CH2M HILL 

1ATRIX: (soil/water) WATER 

Daraple wt/vol: 500 (g/rol) ML 

jcvel: (low/raed) LOW 

iS Dry weight: NA 

ixtraction: (SepF/Cont/Sonc) SEIF 

3PC Cleanup: (Y/N) N pH: 6.0 

SAMPLE NO. 

WQC-MS 

Lab Sample ID:WQC-MS 

Lab File ID: A01FE10 

Date Received: 01-24-91 

Date Extracted: 01-28-91 

Date Analyzed: 02-01-91 

Dilution Factor: 1.00 

COMPOUND 

-Fenuron 
-Linuron 
-Siduron 
-Hexazinone. 
-Diuron 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)_ug/L 

Q 

100 U 
S 
S 
S 
S 

FORM I PEST 



PESTICIDE ORGANICS ANALYSIS DATA SHEET 

-lab Name: S w R I 

:iient: CH2M HILL 

1ATRIX: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

^evel: (low/med) LOW 

Dry weight: NA 

Jxtraction: (SepF/Cont/Sonc) SEPF 

5PC Cleanup: (Y/N) N pH; 6.4 

COMPOUND 

SAMPLE NO. 

DE-CON-A 

Lab Sample ID:DE-CON-A 

Lab File ID: A01FE14 

Date Received: 01-31-91 

Date Extracted: 02-01-91 

Date Analyzed: 02-02-91 

Dilution Factor: 1.00 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)_ug/L. 

Q 

Fenuron 100 U 
Li nuron 100 

750 
U 

Siduron 
100 
750 

U 

Hexazinone 1590 
Diuron 100 U 

O 

FORM I PEST 



PESTICIDE ORGANICS ANALYSIS DATA SHEET 

jab Name: S w R I 

Client: CH2M HILL 

lATRIX: (soil/water) SOIL 

jample wt/vol: 30 (g/ml) G 

jBvel: (low/med) LOW 

0 Dry weight; 70.6 

Sxtraction: (SepF/Cont/Sonc) SONG 

JPG Cleanup: (Y/N) N 

SAMPLE NO, 

DE-CON-B 

Lab Sample ID:DE-GON-B 

Lab File ID: A05FE7 

Date Received: 01-31-91 

Date Extracted: 02-05-91 

Date Analyzed: 02-05-91 

Dilution Factor: 1.00 

COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg)_ug/Kg. 

Q 

-Fenuron 
-Linuron 
-Siduron 
-Hexazinone. 
-Diuron 

142 
142 
142 
142 
142 

U 
U 
U 
U 
U 

FORM I PEST 



SAMPLE RAW DATA 



OE-SP-A D Processed: 02-01-1991 19:58:21, segment 7, cycle 7 
F^BDATA SAVED IN FILE E:A01FE7.PTS 
^jFsion 4.0, Nelson Analytical Chromatography So-ftware, 02-01-1991 19:58:25 
Areas, times, and heights stored in: E:A01FE7.ATB 
Start time: 0.00 Stop, time: 35.00 0-f-fset: 0 
Low Value: 5353 High Value: 937616 Scale factor: 1 

i_ .6666 

FBA 

0 

_ 7.573 

Sample: OEI —SR- —OUR-OMT 
Filename: E:A01FE7.r 

TIME OF ANALVSIS (data upload): 02-01-1991 19:58:23 



Sample Name; OE — SF=- — #=% OLJF=-OIN|T 
Amount injected: 1.5 uL 

. FilenameiE: A01FE7 Date ?< Time of data upload: 02-01-1991 19:58:23 Acqui 
iition Method: M:SASPEST 

Inter-face#: 0 Cycle#: 7 
:• :<c * )(c))( * ** * * * ^ ^ 

Instrument: HF'5890 Column Type: CAPILLARY-DB5 
Detector: 0 This analysis was per-formed on Column #1 

Mobile phase: Helium 
Operating conditions: 60-0.5MIN-30DEG/MIN-270DEG-2.5DE6/MIN-270DE6-I0MIN 
******************************************************* **.]((]|c.i)K]K]K)K«;4(.^:«t*** 
Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area Heiaht 
1 0.67 698.692 931.669 
2 7.57 131.490 17.457 
3 7.92 23.034 3.391 

Fori-VIII inforution saved to disk as INTF-13A.L06 in thA NELSON subdirectory. E : A01FE7 . PTS 

3 



•)t-5P-A D Processed: 02-0o-l?9i 21;o.C:04, segment /, cvcle 
PAW DATA SAVED IN FILE J:A05FE7,PTS 
Version 4.0, Nelson Analytical Chrrmatography Scftware, 02-05-i?9i 
r^^s, times, and heights stored ir,; J: A05FE7. ATP 
"i^PFt 11 me; 0.00 Stop t ime: 00 

vsF.:::;" 1674S i-iiqin -V;; 77ESIP4 
.-j-rr'Set: t' 

Scale f a c t o r" ? 

N 
r 
it 

1 

^ .9333 
- 1.9i& 
= 2.65 
= 3.45 
2 4.55 

FBA 

^ 7.51b 
Z 9.333 
_ 9.25 
z 10.31 
- 11.21 

> _ 13.61 

_ 16.15 
= 17.21 
z 18.25 

_ 19.63 

_ 21.1 

-a.mple: .OEI — SF='•—OLJF-OfM'T 
Filename: J:A05FE7 T 

TIME OF ANALYSIS (data uoload): 02-05-i991 21:20:10 



•Sample Name: DEI — SF=* — E>LJr-"Or-sT~ 
A.T::::;Lint injected: 1.5 uL 
-iI?name:J:A05FE7 Date a me of data apload: h..;-r!5-1 99 1 .2 

s::ti.nn method: M:DTMPLCT 
. Iriterfacsyj 2 G/c le#; 

if y i t g > 

^ nstrLiment: hn53v(; L; C i ..•. m ;•" T' y n a: C A F' IL..;.,. A F: 
Detector; ECD cr .-.'j r-i .r, ' \.- .eg •• ••- ' sg •-

COLl;DB60S 
e perrcrmed -in Gcl-.;;ir: 
CGL2:DBS 

mobile phase: HELIUM 
Goerating cand J. 11 Qne : 60dea-- lm . c-25aeq /mi n-200deg -4neg/mi n--273do g-15m;.. 

11 7 • > 

Fear.e with area leee t han 1500 .•* r s mo 1 l.Leced below. 

Peak# Rot. Time Area j-jr.-S -j f-

1 0. 93 1.720.683 604,333 
1. 13 1.279.769 30S.a63 

y. 1.27 2.024.262 703,665 
4 1.92 40.419 13,572 
3 2. 00 53.604 24,317 
6 1 •"• 51.097 9. 461 
/• 2. 32 ^j-y J- ̂  3. 706 
3 2. 45 1 1.402 3, 12i 
9 2. 65 20.306 i2.3A7 
10 2. 73 69.204 r^, tr : •—• — 

ea ..2 .i;. -w 

11 3. 13 593.371 90,:-^.-
1 n 3. 37 55,092 
1 3.45 413.719 157,613 
14 T cr-j 

• w y 637.071 136,573 
13 4. 10 26.159 7.011 
1-6 4.55 3,327 2,736 
17 4.75 12.023 4,3^-5 
13 5.-37 35,060 13.S3t 
1? ^5.52 16.693 4, 494 
20 5.70 4,777 2. 03" 
7 1 5. S3 3.637 T T 

vob.07 63.510 13.433 
r- 7.52 43.683 5, 0 -1 ~ 
24 7.67 10.309 T TJ -

25 -^7.30 29,337 
26 3 * -a-ii 34. 119 6 . 3 3 

8.55 5.651 A. t, 

23 9.25 11.527 •.^ t.. .. 

29 9.93 15.306 •' •« '•'•'•• " 
30 10. 32 11.739 •••• i 

r\ 1 ^1 1.22 167,419 "7" .. - '•••' <\ 
T'h 13.62 51,637 -r ^r: 

• s -
T ~f 16. 13 27,014 •:'.i ••• -

34 16. S3 14.351.935 r-j •• • 

•35 1 "7 -n X / . X. .4. 293.025 s' ••• • •• 
36 17. 93 1,204,040 ; p; . 

/ 
J ••-- ^ sr 27.392 

o 

3 

3 
Page 1 :r_ntinued.. 



l^ii^pls Name: JDEI — SF=' — ̂  OIJF" L~i2"-J~r 
fiO'-'Tt injected; 1,5 i.iL 

Ti ierninc; J: A05FE7 Date •• 
-i::-.; i-ajnc-; F; DTI-^PL.GT 

I ct er f ace!+;• 2 
: , ; A la ;> -i; FK i ^ t ^ * i: t: * ^ -s :t -s * t K t i ;ri: i * i n ;j- ini; >; i :i ^ 

-.'-)o :;•• caca uolcad: 02-0a-:9?i 2l::20;l.;. 

-•TA AAC 

-"s-vi:: ::^:r5i:;3ri ia.s: :: :;s;; as :NF-:3A.L:5 ;r tje ^EL:ON iiaairscrirv. J: A05FE7, PT-



DE-SP-B D Processed: 02-01-1991 20:50:03, segment 8, cvcle 8 
RAW DATA SAVED IN FILE E;A01FEa.PTS 
Version 4.0, Nelson Analytical Chromatography Software, 02-01-1991 20:50:06 

Areas, times, and heights stored in: E:A01FE8.ATB 
Start time: 0.00 Stop time: 35.00 Offset: 0 
Low Value: 5337 High Value: 933316 Scale factor: 1 

I 
r .6666 

FBA 

_ 7.566 

O 

d 
Sample; DE —Sf=- —B OUR-OM-T 

Filename; E;A01FE8.t 
TIME OF ANALYSIS (data upload): 02-01-1991 20:50:05 



ample Name: OEl —SF=" —Ei DLJF="Olv|-r 
Amount injected: 1.5 uL 

. Filename:E; A01FE8 Date ?< Time of data upload: 02-01-1991 20:50:05 Acqui 
iition Method: M:SASPEST 

Interface#: 0 Cycle#: 8 
:•**)!(;• :t * * * :t: * * # 
Instrument: HP5890 Column Type: CAP1LLARY-DB5 
Detector: 0 This analysis was performed on Column #1 

Mobile phase: Helium 
Operating conditions: 60-0.5M1N-30DEG/M1N-270DEG-2.5DEG/MIN-270DEG-10M1N 
* * * * ********:«*********•*• ****!(<***# * ****** JK jti ******** 3K ********** JK :t: :if :t: 
Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area 
1 0.67 697.^^11 927.328 

7.57 134.991 17.919 
3 7.92 23.528 3,484 

Fori-VIII inforiation saved to disk as INTF-13A.L06 in the NELSON subdirectory. E : A01FE8 . PTS 

vy 



DE-SF-5 E F ̂ : -i'E-:!;5-1991 22;1:!.:4S. ssgmGnt 5. cvc:lr 
F:Aw DATA 3AVED IM -I-E J: A05rE9. -'T5 
v^rsicr ^.0, iMeison Anaiyticai Chramatacrapny ScFtwarG, 01 

Areas, t imes, and heights stared ..mi J; A05FE3- ATB 
3tm"t timer 0.00 Stap time: tv--s' 
ac!v ' eltm: 16720 Hich 3.tal' racler 

f-
V 

} 

V 

r" 
if 

_ .9333 
^ 2 
f 3.183 
I 4.016 

_ 6.833 
= ?.b66 
= 8.416 

_ 9.783 

_ 11.23 

_ 13.03 

_ 16.15 
= 17.21 
z 18.26 
_ 19.1 

_ 21.11 

0 

0 

Same 1 e: £> £2 -- S F' - 33 ID- LJ R' O FI "T 

TIME OF AM.ALY3IS < data up load.> s 02-05 l"-
i 1 ename: J: A05FF.3, 

22 r 11:55 

0 



^^fTipls Name: OEI —SR" —E r:;'i.JF="OtMT 
^pPiount injected: 1.5 uL 
~i i ̂ ?name; J: A05FE8 Data T.:.;na a- data i..iDload; 02-:>5-t99i 2a i;.'; "a 

ai Method; M^DTMPLOT 
I nhsr--acei+; 2 Cycie#'; 2 

.. :y a - "•• '..1:7! s p t s i""i F' 5 2 *•:• 0 2 a 1..; in a y D e; C i F I i., L A R '' 
Deaactor: ECD ":-..;.a anai^eie aaa O0i -rcryrie;: on Column 22 

CCL.i;: 2 2 203 C0L2:DB5 
Mobile ohasei HELIUM 
Cper at 7 ng condi t i one ; iOdeq -1 u .. ;a -CC .iog / .nl ;"-200deq -4doq /m 7. n-275d<yG - i 3u :. 

... y k k 

Poaiye will; a.-f;.s less .yhan .'.oO;: y; y act lasted below. 

•; •• "). 93 
• . c •— l_\ 

2.029.561 
j , .L \.: 

740,073 
2 •i -:r 1,613,933 333,639 
-r J •-> 2,421.254 334:. 2':^2 
A, 1 . iTw 9.793 3, 457 
5 "T .'•••«'"'• 117,359 27,137 

••«. M .i. 61,160 .i. .2, -.2 5 s 
•7 -IS A 1 -7 1 n nri 1 

3 22 45 10,646 a 

'T' L 33,037 ; — 

^Po '2 u •' -'• 63.209 24., 96.1 
7 1 529.782 2-7--

12 3 - 3 /• 33.743 10 ,61.:. 
i t 3.45 4 -2 -y , .-' 2' 2' 171: 9.r-
iH 3.57 574,710 i 2- -.a , ia . 
i nr 
A w 4.02 20,096 , 5 L -• 
16 10 41,791 9, 85? 
i 4.55 10.716 - --i.y 

13 4.75 14,631 7; Qpp 

19 5.37 54,794 .L ...1 , ..... 

22! >^5. 52 30,307 6, .2 -tiV 
•-J -
^ X 5. 70 7,379 7 .••••/..•••• 
22 5.33 9, 975 
72; ^ 6.07 62,553 
2H 6. 83 13,913 — .. . • 

25 7.53 23,713 ,2 --- ., 

7.67 j. 2, 2« S 2' ,••. .-_ J. 

77 >^7. 85 49.469 15.. 16-
23 3.05 6, 556 2' 

29 3. .33 13.477 
.... .... 

3 C- B. 42 10.321 4 , 3.2 _ 

31 B. 67 139,771 .* •••" 
~T 9. 73 19,393 — 

37 . 11.23 157,753 - ii 

1 1- . 03 93,356 ~ 

13. .a2 70,532 •• ' • •' • -•m 1 i . 1 5 13,928 
•d'-T / 1 6 ., 9.3 14,303.941 2 : 

."4oe 1 ... ont i nu.e .d, 



'Si'.^Tpie Name; IDE! — SE" — EH OLJE OhJT" 
Amoi-irt ::rjected: 1.5 nL 

Date data '..icieadi D:^:-05-: 991 ; J;A05FE3 
:0:t:-edj N:DTMPL,GT 

I/";T'^;" 'Z ^VZ' L-• 4 H 4 
:v i s ? i j; T V A X i; 0 T s * * E? ^ * * * S t ': i i A i :f •* i y :V -k- -i- 'K X S X t ̂  K t ^ X 1- V i A ,. k i A' + y > :,- X j V :|, \ V . 

0 

9^- •T ••"• '-^ 064 ^ I Z:^ 
.... -. ...^..... 

T~ : - , ? 3 0(i>C 1 .. 1S5. 392 .... .., ..^.^ ,,.... 

4 •...• '• H . '"^3 24,696 •:• • " 9 1 42,723 - - -: --
•a -- •• Q ,•;.. T 219,719 ... _., -. 

•13 • y 1 ' 547,9S2 v.".. 

"crs-Vi:: i:-:r3at;;' iivec t3 si=k is IN'F-NA.LOc tns ^ELSGfi ?-sd:'Pct3rv. J: A05FE8. PTS 

0 

0 



DE-MW3-A D Processed: 02-01-1991 21:41:41, segment 9, cycle 
DATA SA*^ED IN FILE E:A01FE9.PTS 

fersion 4.0, Nelson Analytical Chromatography So-ftware, 02-01-1991 21:41:44 
^reas. times, and heights stored in: E:A01FE9.ATB 
Start time: 0.00 Stoo time; 35.00 Offset: 0 
Low Value; 5363 High Value: 942876 Scale factor: 1 

L 6666 

m 

_ 7.566 

Sample: DEI —MUJ3 —i:> LJ !=• O t>4 T 
Filename: E:A01FE9.r^ 

TIME OF ANALYSIS (data upload): 02-01-1991 21:41:42 



If ************•******•¥ 
Sample Name: DEI — MIAJ3; —OLJF=-OrvI"r 
Amount injected; 1.5 uL 

, Filename:E:A01FE9 Date Time o-f data upload: 02-01-1991 21:41:42 Acqu 
sition Method: M;SASPEST 

Inter+ace#; 0 Cycle#; 9 

Instrument; HP5890 Column Type: CAPILLARY-DB5 
Detector: 0 This analysis was performed on Column #1 

Mobile phase: Helium 
Operating conditions: 60-0.5MIN-30DEG/MIN-270DEG-2.5DEG/MIN-270DEG-10MIN 

Peaks with area less than 10000 are not listed below-

Peak# Ret. Time Area Heiaht 
1 0.67 705.403 936.869 
-> 7.57 F-AmPtf/i. 129.300 17,219 

Fori-VIII inforwtion saved to disk as IHTF-i3A.L06 in the MELSOM subdirectory. E: A01FE9.PTS 

o 



C-E--i^W3 
SAW DA' 

-A r rc3c.55sed: ^^2-05-199:1 23:03:29, segment 7, cyeie -
"A 2AVED IN FI^E J:A05FE9.p-5 
:r -.0. Nelson Ansiytical Chromatography Eoftware, 02-05-1991 

and heights stored :n: J:A05FE9.AT3 
0,00 Stop Oimoi 40= IM:; Offset: 

_ovv va„utc: 16960 High value: 776398 Scale facoor; 

timBS, 

: i .'ne: 

FBA 

.9333 
1.916 
2.?33 
3.566 

S.366 
6.466 
7.583 
8.416 

> 

-k 

11.21 

13.03 

x_ 16.83 
17.91 

19.63 

21.1 

ample: O El — h 0 3 - • fhi O L J! T~ 

ME OF ANALYSIS 0;:ata ..iplcad: : 02' 

•j ;K.1 "T" 

Filename: J:A05-E-' 



SsiT-.pls Name: DEI — MUI3 — E>:_JF'OM~r 
iT.-mour--1 injected: 1 - 5 uL 
Fits? name: J: A05FE9 

,,iT.. -n "iethod: M:DTMPLnT 
Dat- 2 iTi'ir up lean: ''O:. -

jit; 2 

05-1991 23; C3;*. ; 

2 / '1 1 "j :t ; ~ 
;!( X Y. A t .< . j .-: ^ Vf ;V ri; i J. i ̂ a i .:j; 

'•i i.jjJi" "F". .i }•''A 0-0 lA". -...a 

•-• :! y j; .j y • • i y i; i y % i. 

No-::- r:-a3s: MEL UN 
.... i..,— :: .u. u A •_. L_ a IJ C* Zi 

Cnf-rwr:.:-.^ —-3: •-

.jr i" )jt * tif df ti tif tjf 'V tif tic 

•' a '•' 1 ' •'"• 

i i Y V X * X 

•'• J/ .1:. n-2OOdng-4O0g/ ; 1 . . ? _• .. .. '.J _ . . . 

•i y i y y y - ^ y y ; . ^ -

rE^-.F\:^S --v .1 1 ."'; -ft. ::= dr ... -.^ an : •A .' -J •"• a _• _ !?. a . a c nciuw. 

.... . 
Ar na j - I -• 

1 0. 73 1,603.735 571.513 
T- ! -• 'T 1.625.2^9 333.78= 

1. 27 2,741.353 925.46= 
:772 14,359 5. 123 
2 60,777 25,770 

A 2, 03 9.559 
3 2. 22 16.423 -Zf. a *06 
3 •- ^ T2 40,513 16,604 
Q 2. 45 i 1,672 3. 229 

10 n "m 136.301 26. 6-:-
( 1 3. 13 632.654 = A ; •"• '• 

12 T TT 
.-.I • / 40.370 : O T.'"i 

i -A ^ - w •.• 

13 3. 45 230.362 7= 5S6 

14 T _ s^T 453.770 : 44 . 1 i".-
i =•. 03 26,699 "7 "7 : 

1 O . 27 6. 933 
•.' "7 rr "T "7 

«J • A' / 64.514 26.93-
13 — A .•» 

m \-i 5, 260 2.. 1' " 
17 5. 70 9. 353 A - - ' 

•"7'f'k 5.33 19.373 .A '.'Z- 0 •- •: 6. 07 70 ."Tip: i -'~> •" 6. 47 13.473 F ' 

6. S3 18.923 •1 - - : • 

24 7. 53 44.236 i -331 -

v=l 7. 35 21.462 3, 95": 
8. 42 25.132 

27 . 22 251 663 53 U = -

23 1 T f-j T X • J •- 61.633 i f=r ET " -
.«, •._• •• -..J .. 

"T- 16. 33 14. -5 0' . .3.u.u 'T -1 'A' •.. 

30 17. 22 251,502 T C-

31 1 T Qn OChC 1.326.036 •: QC A .-. • 

TO 1 ?. 6.3 ricr 1 ri-TT 
X-..J X . ^ -

"TT 21 . 10 555.121 93= 35''' 

Fori-VIII infortation saved to disk as INTF-13fl.L!I5 in the NELSGN 5-;:;'e!::!3rv. J: A05FE9. PTS 



OE-CON-A Processed: 02-02-1991 02:00:03, segment 1, cycle 14 

•

W DATA SAVED IN FILE E: A0.1FE 14 .PTS 
lersion 4.0, Nelson Ar»alytical Chromatography So-ftware, 02-02-1991 02:00:07 
eas, times, and heights stored in: E:A0IFE14.ATB 

Start time: 0.00 Stop time: 35.00 Offset: 0 
uow Vaiuie: 5359 High Value: 916076 Scale factor: 1 

.6666 

FBA 

_ 5.413 
_ 6.473 
_ 7.566 

Sample: OEI —COhJ —OLJI=-aixl r 
Filename: E:A01FE14.' 

TIME OF ANALYSIS (data upload): 02-02-i'—1 02:00:05 



****************************** 
Sample Name: DE — COINJ — ̂  DLJR-ONT 
Amount injected: 1.5 uL 

, Filename: E: H01FE14 Date Time o-f data upload: 02-02-1991 02:00:05 nr-rj, 
it ion Mbthod: M:SASPEST 

Inter-face#: 0 Cycle#: 14 
************************************************************* * •* * :t: * :<( * * * # 
Instrument: HP5890 Column Type: CAPILLARY-DB5 
Detector: 0 This analysis was per-formed on Column #1 

Mobile phase: Helium 
Operating cond i tions: 60-0 . 5MIN-30DEB/MIN-270DEG-2 . 5DEG/MIN-270DEG-10riIN 
**************************** ************ **************************:^li$i^i^ in 
Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area 
1 0.67 705.371 910.029 
2 0.75 12.624 1 .796 
3 ? 1-25 21.492 12.557 
4 i \ 5.41 17.332 6.841 
5 w «-6.47 32.942 6.867 
6 135.306 18.377 
7 ^ 7.91 186.815 27.046 

^ 1 0 
Fori-VIII inforMtion saved to disk as IMTF-13A.LOG in the MELSOM subdirectory. E : A01FE14 . PTS 

V 

^>7 Ay 
Q) /V 

0 



jt—CJDN" A rr....>3Cl-/v 1 0^: 13J 4O, SGqrrient l.i.. i; 
3:AW DATA 3AVT.: .T^- F:'..E J:A0TFE15.i 3 

m Sf-'iHiqr! 4.0. .-qiscn Aria 1 y c icq.i. ui 
EiSj D.'.iTi0s, id heighcq HCcric 
-t .:;. :ic; 0.00 

iaccg'"qpny Jtii-Cwaia, 'r;2-3>6—19'->'. 

L. OV'.' V3. _ t 16764 Hi ah v'.a' F 6 F a 3 
G-Fqst; 0 

- lie -^accc:' 

V 
r 
r 

FBA 

.9333 
I.31fa 
2.65 
3.45 
4,266 
5.366 
6.466 
7.35 
8.166 
9.25 
10.31 
II.21 

- 13.83 

P 
'i 

)=>-

16.15 
17.21 
18.28 

19.63 

21.1 

amp 13; O EE! — CD O NJ O LJ IF" O S--.: T" 
_ .•='1 iBnai-ne; ..T:A05FEr 

i IME OF ANA .:'.Sl3 'id,at;.a upload) I'l' -O.O- . ^91 04:.13:52 



Sa.iiplG Sams: OEi —CCN —-':»l.JF"Oh4T 
H/ncuni i.-ijact0d: 1.5 uiL 

7; A05FE15 Datir "•..•n- or data ^..z^iaacl; 02 -06 - :.^^l 04ii3^~2 • ••-. 
:-1;ETMPL0T 

I ater-'facia#: 2 Cy'':l"4: 13 
^ r ^ ^ 1 f 3 i i X if * * Jf * * * t * y + . v if S; A y ? y y * * ;i( :v i ; y y y y y y y y y y + y y y y y ^ 

. -.53' .;:3i. .3: r'zB'rS ColuiTin "!"ypej CAP': 4P:Y 
3-;ta33c- 2 0 Taia aaal; .-5 was r.s.---ror(n/2C3 :;r '•jiuinn #2 

C:;L.-;;D2603 CC!L2:DB5 
3'C3:;.:a ::~ar ; MEL 
•Iparatipc panPi r LJPS: LLdfr^ - ^ nr,x n-25deg ,3TI i n-LOCcleg-4 ;:(?g,' 31 n-273 LSQ •• : 5P . 
yyyyy^'yyyyi ; <yyyyyyytyiyyyiyyyy •.yyyyyyyyyyyyyyyyyy;; ;. ifyyiyyyyyyyyyyv:v , 

Lraks witL .irra L:a3 than 15C1 ara -jct listad beiow. 

Paak# r" a 7 ' rn* "* Araa 
i Oa 73 2.354.009 952.937 
2 1 ̂ T 679.1// 156:, 694 
p 1 . 27 1.939.038 639,391 
4 1 . 38 15.097 4, 041 
5 •! QT' 47,484 16,630 
/ 
w 2.00 194,216 56,929 
7 AL • 51,323 20,103 
p 2 • --'-L! 50.332 'T, -i eri 

X- u. n 7 A 

2. 63 172.644 35 ^>54 
10 3. 15 962.156 1 *1 1 c • . . . 
1 i 3. 37 63.534 •J -7 •- •=-

•: "P 3. 45 624.847 243 u 5~'6 
•*, -r 3. 57 546,155 170.. L4'': 
14 7 "^7 39.0.>3 r -r 1=.- /. •-

u. 

- ST 3. 35 52.364 10. 00. 
•J. 6 4. 00 22,370 
• "7 4 • 'J o 31.354 - 1 

18 4. 27 10.6 •4 3 a ^!>2'1 
17 4. 75 12.330 4. 463 
~ r? 4.87 9,0 43 3, 60- --
.:- J. 5. 37 99.962 
22 5. 60 46,472 
T' T 5.70 23.125 A ̂ •:'• ••'• 
'".• .C!. 5. 83 23,^.14 c . -y 
-•=• 

6. 07 132.353 •- . ._ :.:• • 

i. 6.47 24:413 
27 6. 62 12,043 
2S 6.32 19 . • -.3 
27 7. 00 9. 932 .. .." • 

30 7. 20 2, 324 -4 .•- •„ 

•-= J. -7 T':^ 93.275 --4. •: 

•T'T: 7, 53 10,871 
77 7.62 17.336 
34 7. 73 19.301 i'r 

TCT T _ Qn 6. 581 
... 

Zh ;- ." •,0 9,^'06 -
T-7 / P •' 

•. • a X / 3. 969 
38 K -TT 3. 6>9 

0 

Page 1 2on3 1 nusd. . . 



m Sa;npis Name: DE —C:Or4 —IDi IF^^OMT 
'Amount i n je:. tod: 1.5 uL 

ilanamn;J:A05FE15 uato V '..I U * G 3. L"J •••;••- ....r-:.^._ -f OW -t 

,:^-DTMFLCT • 2ycl5?4j 15 
V y y !V V i * ;fr ^ i i 4; -5 ^ ^ ;V u ;i; 5 At A y y ^ i y y y :/ y > , ^ y y y y y y y y y y y y y y :ii > ^ 

••" aai-: 4 Ar oa ;•"! -0 1 \ ••... 
;T.-; 2 •-"!• 5;. , J. • J . ., ... 

3 Zj iO.246 —• t 

7 •1 "T •--.•••; 

••+2 - -7 ~ Q vQi"! -• ~ .-•• 
43 .. .-•. 12. v." 1 .2.3; 
dd. VJ. :• ••••> -y 240., 95" -=r 

45 •i 422.1 '? 124. 3..:_ 
-6 ^ - 7 53 lis 900 •-? •! ••=• 

JL. ^ .L 0 

47 I w 15 40,3 2 6,317 
4S 16 33 14,403,107 919.. 256 
49 " - T .—i.—. L92. :- M:) 23,441 
5C! ^ -T -3 D(bC^ 1,237.254 131.303 
5 i 1 •;:> n 'A 155,-/A 24,633 
CT'-^ •• •- 52 12,931 2.. 499 
cr-T 1 y A -r A ACT - .•• -J 

1 ' 36., S.-
^ 54 1 .1 l.' 557,.691 9d,337 

fsrs-yill infortation saved to disk as ;N"-13A.L]5 in the NELSON susdirectsry. Js A05FE15. PTS 



DE-CON-B Processed: 02-05-1991 22:06:25. segment 7, cycle 7 
RAW DATA SAVED IN FILE E:A05FE7.PTS 
Version 4.0, Nelson Analytical Chromatography So-ftware, 02-05-1991 22:06:28 

Areas, times, and heights stored in: E:A05FE7.ATB 
Start time: 0.00 Stop time; 35.00 0-f-fset: 0 
Low Value: 5336 High Value: 944692 Scale factor; 1 

J .6666 

FBA 

_ 7.56 

Sample: OEI —COM —B OLJF=-OtsJT L 
Filename: E:A05FE7.f-' 

TIME OF ANALYSIS (data upload): 02-05-1^91 22;06;27 



m 
********** 

Sample Name; DEI —COM —Ec DUR-OMT L_l_S 
mount injected: 1.5 uL 

Filename: E: A05FE7 Date ?•; Time ot data upload: 02-05-1991 22:06:27^ Acqu 
ition Method: M;SASPEST 

Inter+ace#: 0 Cycle#: 7 • ******************************************************************************* 
Instrument: HP5890 Column Type: CAPILLARY-DB5 
Detector: 0 This analysis was performed on Column #1 

Mobile phase; Helium 
Operating conditions: 60-0.5MIN-30DE6/MIN-270DEG-2.5DEG/MIN-270DEG-10MIN 
****************************************************** .K « * * * * * * * * * * * * :4i * * * 
Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area 
1 0.67 677.508 938,725 
2 7.56 90.090 11.850 

Fort-VIII infortation saved to disk as INTF-13A.L06 in the NELSON subdirectory. E:A05FE7.PTS 



--\-oc3'B5 = c-: 02-06-l?vi 0i:43::i;6. s^jgment lb, cvcl:s .^2 
~A/; DATA SAVED IN E:_E J• A03-EI 5. = ~E 
V^f-'sicP 4.0, Neiscn Analytica: Ch:-omatQg:-ap:-iV 5artwa;-0, 02-06-i9"l 

^raas, ;.'.rn0S, and heights storsc; .L:";; T : A I TF E I S . ATB 
0.00 Stop ^ t'l . I'O 

17 430 Hidh O;. ^5-^-39 
1 .li:— , OffS0r: 

• • -S t 

bcaifT 

27.7S 
28.58 
29.4 
38.b 
31.33 

_ 34.53 
z 35.55 

Ea.iipia: C"^ EE — CD O —13 L_L_; 

•IMS Qr ANALYSIS (data upload)- •-• -U w.* 

IE IF—' i_J T'-.s ""T" 
- I lena.Tie: J:A05FE; 

06; 4?; 03 

0 

t3 

O 



S .H y < i * S 3 :f < .-i: * ;i :v i ̂ A :i(:? d > A ^ /li 'S •>' 4 ••• 

IPlfS-inJia is Nams; DE —COM- SS i -3 IB O L J OI i T 
HHr-' - -c in;scted: uL. 

_ ; .. _ : 3; A 05FE13 DaOs 0 " 0-s ^ '• dar :s ..; :r7:. a.;? d;; /O-06--1 79 ' .: : ' " 
••'' "v:; :! ? -O 2TMPL-Q^ 

, i n;a:- race#; 2 3 •/ i.: .:. J i -i 
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: t 

STANDARDS RAW DATA 



STD MIX 10 Processed; 02-01-1991 15:39:59. seament 2. cvcle 1 

f|W DATA SAVED IN FILE E:A01FE2.PTS P^rsion 4.0, Nelson Analytical Chromatography Softv-<are, 02-01-1991 15:40:0'; 
reas, times, and heights stored in; E:A01FE2.ATB 

Start time: 0.00 Stop time: 35.00 O-ftset: O 
Low Value: 6108 High Value; 71974 Scale factor: 1 

L 
I 

FBA 

# 

- 4.513 
_ 5.653 
_ 6.493 

_ 7.946 

Sample; STD MZX ±00 MC3/IJL_ 
Filename; E;A01FE2.PTS 

TIME OF ANALYSIS <data upload); 02-01 I'^l 15:40:01 



,0 
Sample Name: STO MJX 100 lNie/LJl_ 
Amount injected: 1.5 uL 

, Fi lename: E: A01FE2 Date ?< Time o-f data upload: 02-01-1991 15:40:01 Acqt 
sition Method: M:SASPEST 

Inter-face#: 0 Cycle#: 2 
**************** 

Instrument; HP5B90 Column Type: CAPILLARY-DB5 
Detector: 0 This analysis was performed on Column #1 

Mobile phase: Helium 
Operating conditions: 60-0.5MIN-30DEG/MIN-270DE6-2.5DEO/MIN-270DEG-10MIN 
************************************************************************ 
Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area Heiuht 
1 0.62 68.044 64.662 
»-> e /\urp/y 4.51 113.702 51.836 
3 LS> nurP 5.65 114.760 44.316 
4 3iUiir* r\ 6.49 95.728 14.438 
5 / fi / O/} r- 7.95 252.595 36.279 

Fori-VllI inlorution saved to disk as INTF-13A.L06 in the NELSOM subdirectory. E : A(91FE2 . PTS 0 

0 



STD MIX 75 Processed: 02-01-1991 16:31:37, segment 3, cvcle 7 

CDATA SAVED IN FILE E;A01FE3.PTB 
rsion 4.0, Nelson Analytical Chromatography So-ftvjare, 02-01-1991 1 c; 31 ; 40 
as, times, and heights stored in: E:A01FE3.ATB 

Start time: 0.00 Stop time: 35.00 Ot+set: 0 
Low Value: 6116 High Value: 83431 Scale -factor: 1 

FBA 

_ 4.S13 
_ S.S46 
_ 6.480 

_ 7.92 

Sample: STD MXX 3?'SMG/LJL_ 
Filename: E:A01FE3.F 

TIME OF ANALYSIS (data upload): 02-01-1991 16:31:38 



a 
Sample Name; STO MIX 
Amount injected; 1.5 uL 

• Filename;E;A01FE3 Date ?< Time of data upload: 02-01-1991 16:31 ;38 ACQU 
sition Method; M;SASPEST 

Interface#; 0 Cycle#: 3 
««iK }(c :4c««iK K ]K:4(«jK:« Huf ««j|c;<KiloK 
Instrument; HF'5B90 Column Type; CAPILLARY-DB5 
Detector: 0 This analysis was performed on Column #1 

Mobile phase; Helium 
Operating conditions; 60-0.5MIN-30DE6/MIN-270DEG-2.5DEe/MIN-270DEG-10MIN 
I*:#********* •**••*•**••»••*•*** Hc*:**************************************** 
Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area Height 
1 St. 62 71.844 76.098 
2 4.51 76.979 34.467 
3 l^it^ur'OA 5.65 79.607 31.109 
4 ^.'dUrOA 6.48 66.734 10.131 
5 7.92 176.390 25.022 

Fori-VIII inforution saved to disk as INTF-13A.L06 in the NELSON subdirectory. E: AB1FE3.PTS 

0 



STD MIX 50 Processed; 02-01-1991 17:23:19, segment 4, cvcle ^ «W DATA SAVED IN FILE E:A01FE4.PTS 
Ibrsion 4.0, Nelson Analytical Chromatography Software, 02-01-1991 1 
eas, times, and heights stored in: E;A01FE4.ATB 

Start time; 0.00 Stop time: 35.00 Offset: 0 
Low Value: 6120 High Value: 79256 Scale factor: 

FBA 

_ 4.513 
_ 5.646 
_ 6.473 

_ 7.92 

Sample: STD MXX SCZ* MS/UL 
Filename; E;A01FE4.FT 

TIME OF ANALYSIS (data upload): 02-01-1991 17:23:21 



Sample Name: STID MIX SO lNiGi/LJI_ 
Amount injected: 1.5 uL 
Filename:E;A01FE4 Date Time of data upload; 02-01-1991 17:23:21 Acq 

sition Method: M:SASPEST 
Inter-face#: 0 Cycle#: 4 

* 
Instrument: HP5890 Column Type: CAPILLARY-DB5 
Detector: 0 This analysis was per-formed on Column #1 

Mobile phase: Helium 
Operating condi tions; 60-0.5MIN-30DEG/MIN-270DEG-2.5DEG/MIN-270DEG-10MIN 

Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area Heiaht 
1 0.62 72.482 71.946 
2 4.51 46.857 20.140 
3 f. \ D/y 5.65 51.063 19.849 
4 3 du 1^0/\ 6.47 43.750 6.737 
5 7.92 117.326 16.754 

a Fon-VIII inforution saved to disk as IHTF-13A.L06 in the NELSON subdirectory. E : A01FE4 . PTS 



STD MIX 25 Processed: 02-01-1991 18:14:59, segment 5, cvcle 5 
RAW DATA SAVED IN FILE E:A01FE5.PIS 

^Mersion 4.0, Nelson Analytical Chromatography So-ftware, 02-01-1991 13:15:0:; 
^Peas, times, and heights stored in; E:A01FE5.ATB 
Start time; 0.00 Stop time: 35.00 Q-f-fset: 0 
Low Value: 6110 High Value; 109222 Scale -factor; 1 

F6A 

_ 4.533 
_ 5.653 
_ 6.466 

_ 7.92 

Sample; STO MIX SS |NJC3/LJI_ 
Filename: E;A01FE5.P 

TIME OF ANALYSIS (data upload) : 02-01-l-'oi 18;15;00 



Sample Name; STD MJX NG/UL-
Amount injected: 1.5 uL 
Filename:E:A01FE5 Date & Time of data upload: 02-01-1991 16:15:00 Acqi 

iition Method: MiSASPEST 
Inter-Face#: 0 Cycle#: 5 

Instrument; HP5890 Column Type: CAPILLARY-DB5 
Detector: 0 This analysis was performed on Column #1 

Mobile phase: Helium 
Operating conditions: 60-0.5MIN-30DEG/MIN-270DEG-2.5DEB/MIN-270DEB-10HIN 

Peaks with area less than 10000 are not listed below. 

Peak# Ret . T ime Area Heiqht 
1 0.62 86.421 101.927 
o F^nurtfyy 4.53 16.845 5.685 
3 5.65 22.671 3.549 
4 6.47 20.010 3.061 
5 rtfp^r 7.92 54.847 7.780 

Fon-VIII inforution saved to disk as INTF-13A.L06 in the NELSON subdirectory. E : A01 FES . PTS 3 



STD MIX 75 Processed: 02-02-1991 02:51:41, segment 2, cycle 15 
^nd of sequence file reached at cycle 15 

DATA SAVED IN FILE E : A01FE15 . PTS 
^^ersion 4.0, Nelson Analytical Chromatography Software, 02-02-1991 02:51:45 
Areas, times, and heights stored in; E:A01FE15.ATB 
S'tart time: 0.00 Stop time: 35.00 Offset: 0 
Low Value: 6115 High Value: 109973 Scale factor: 1 

r I 
FBA 

_ 4.506 
_ 5.64 
_ 6.473 

_ 7.913 

Sample: STD MIX MC3/l_Jl_ 
Filename: E:A01FE15.F' 

TIME OF ANALYSIS (data upload); 02-02-1991 02:51:43 



Sample Name: STD MIX T=^!5 MCB/LJL-
Amount injected: 1.5 uL 
i^ilename: E: rt01FE15 Date Time of data upload: 02-02-1991 02:51:43 

3ition Method; M;SASPEST 
Interface#: 0 Cvcle#: 15 

* ***;*** * * :• * * * . * *:*:** * * ********»**;•*****•*:•*»#• * ;* *•#**»** * :* * :* :* i(! * i(( # :* * * *• *:* * 
Instrument: HP5890 Column Type: CAPILLARY-DB5 
Detector: 0 This analysis v-^as performed on Column #1 

Mobile phase: Helium 
Operating conditions: 60-0.5MIN-30DEG/MIN-270DEB-2.5DEB/MIN-270DEG-10MIN 
• lit*********)*#********* 

Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area Heiaht 
1 0.62 86.715 101.743 
2 ftnai^on 4.51 65.582 28.111 
3 LXnue won 5.64 69.867 26.515 
4 6.47 59.817 9. 152 
5 ^tlOOnr 7.91 157.903 22.343 

Fori-VIII inforution saved to disk as INTF-13A.L06 in the NELSON subdirectory. E : A01FE15 . PTS 



STD MIX 75 Processed: 02-05-1991 17:48:03, segment 2, cycle 2 
RAW DATA SAVED IN FILE E:A05FE2.PTS 
Version 4.0, Nelson Analytical Chromatography So-ftware, 02-05-1991 17:48:06 
Areas, times, and heights stored in: E:A05FE2.ATB 

urt time: 0.00 Stop time: 35.00 D-F-Fset: 0 
Value: 6111 High Value: 75941 Scale factor: 1 

FBA 

_ 4.5 
_ 5.64 
_ 6.473 

_ 7.986 

ample: STO MIX y'SMCB/LJL 
Filename: E:A05FE2.PTS 

TIME OF ANALYSIS (data upload); 02-05-1991 17:48:05 



Sample Name: STO MXX rT-SMCB/UL. 
Amount injected: 1.5 uL €^k 
Filename:E:A05FE2 Date it Time o-f data upload: 02-05-1991 17:48:05 HPOU 

sition Method: M:SASPEST 
Interface#: 0 Cycle#; 2 

• * M $:« $;«:« $.«:« $ « $;«.«;«;« «««««;«««««««;«.«:«;«:« «:««;«:««)K«:<(}K }K «««.K }K ««;« «:«:«;«;«:«}K «« «:«:« «;<(« « «:i( 
Instrument; HP5890 Column Type: CAPILLARY-DB5 
Detector; 0 This analysis was performed on Column #1 

Mobile phase: Helium 
Operating conditions: 60-0.5MIN-30DE6/MIN-270DE6-2.5DEB/MIN-270DEG-10MIN 
«««««:4c t « 
Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area Heiaht 
1 0.62 70.169 69.152 
2 4.50 fehUrcn 47.189 21.256 
3 5.64 L.nufark 50.327 19.440 
4 6.47 SirJ//t-or\ 42.067 6.263 
5 7.91 )je.lpOr 111.051 15.741 

Fori-VIII inloriation saved to disk as INTF-i3A.L06 in the NELSON subdirectory. E: A05FE2.PTS 

o 

Q 



STD MIX 50 Processed; 02-05-1991 18:39:40, segment 3, cvcle 7 
RAW DATA SAVED IN FILE E:A05FE3.PTS 
Version 4.0, Nelson Analytical Chromatography Software, 02-05-1991 
Areas, times, and heights stored in: E:A05FE3.ATB 

#art time; 0.00 Stop time: 35.00 Offset: 0 
w Value: 6148 High Value: 94742 Scale factor: 

18:39:44 

FBA 

_ 4.506 
_ 5.64 
_ 6.466 

_ 7.906 

0 

kSample: ST~D MIX iCZJ NC3/LJL_ 
Filename: E;A05FE3.i-

TIME OF ANALYSIS (data upload): 02-05-1991 18:39:42 



******************************%******************%****•******** 
Sample Name; STD MIX S0 MG/LJl_ 

•Amount injected: 1.5 uL 
FilenamezE: A05FE3 Date ?•-. Time o-f data upload: 02-05-1991 18:39:42 TTCqi 

sition Method: MzSASPEST 
Inter-face#: 0 Cycle#: 3 

' !K«HciK«He««)|cfiK;i««)|c««V'«:«)K:« 
Instrument: HP5890 Column Type: CAPILLARY-DB5 
Detector; 0 This analysis was per-formed on Column #1 

Mobile phase: Helium 
Operating conditions: 60-0.5MIN-30DEB/MIN-270DEG-2.5DEB/MIN-270DEB-10MIN 

Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area Heiaht 
1 0.62 77.277 87.834 
2 4.51 Fen/yrort 27.943 11.674 
3 5.64 Ljhur9f^ 31.364 12.118 
4 6.47 5idu/*0/\ 27.133 4.097 
5 7.91 y^lp/> r 72.126 10.218 

Fori-VIII inforiation sived to disk as INTF-!3A.L06 in the NELSON subdirectory. E:A05FE3.PTS 



STD MIX 25 Processed: 02-05-1991 19:31:23, segment 4, cvcle 4 
RAW DATA SAVED IN FILE E;A05FE4.PIS 
Version 4.0, Nelson Analytical Chromatography So-ftware, 02-05-1991 19:31:2a 

^jjteas, times, and heights stored in: E:A05FE4.ATB 
^^art time: 0.00 Stop time: 35.00 O-ftset: 0 
Tow Value: 6142 High Value: 76761 Scale -factor: 1 

m 

- 4.526 
_ 5.64 
_ 6.46 

_ 7.913 

Sample: STO MIX 3ZS MC3/LJI_ 
Filename; E:A05FE4.PTS 

TIME OF ANALYSIS (data upload): 02-05-1991 19:31:25 



************** 
Sample Name; STD MIX MG/LJL_ 
Amount injected: 1.5 uL 
Fi lename; E: A05FE4 Date ?/ Time ot data upload: 02-05-1991 19:31:25 Aco 

s'ition Method: M:SASPEST 
Interface#: 0 Cvcle#: 4 

:•************:•!****** .**•** * * * * * •* * * * •* * * •* * * * •* * * * * * * * * ****** * * * * ** * * * * * * * * * * 
Instrument: HP5890 Column Tvpe: CAPILLARY-DBS 
Detector: 0 This analysis was performed on Column #1 

Mobile phase: Helium 
Operating conditions: 60-0.5MIN-30DEe/MlN-270DEG-2.5DEB/MIN-270DEG-10HIN 
*************************************************************** * * * * * * * *f 
Peaks with area less than 5000 are not listed below. 

Peak# Ret. Time Area Heiaht 
1 0.62 72.239 69.767 

4.53 nur 3.833 3.017 
3 5.64 ui 13.815 5. 188 
4 6.46 S}/Juran 12.291 1 .866 
5 7.91 t/'lloar 33.287 4.695 

Fori-VIII inforiation saved to disk as INTF-13A.L06 in the NELSOH subdirectory. E; A05FE4.PTS 



STD MIX 75 Processed: 02-06-1991 00:41:27, segment 10, cvcle 10 
End a-f sequence -file reached at cycle 10 
RAW DATA SAVED IN FILE E;A05FE10.PTS 
Version 4.0, Nelson Analytical Chromatography Software, 02-06-1991 

^ft^as, times, and heights stored in: E:A05FE10.ATB 
^R&rt time: 0.00 Stop time: 35.00 Offset: 0 
Lovj Value: 6151 High Value: 105435 Scale factor: 

00:41:31 

FBA 
I 

I _ 4.5 

_ 5.64 
_ 6.473 

_ 7.913 

Sample; STD MIX TS MG/LJI. 
Filename; E:A05FE10 

TIME OF ANALYSIS (data upload); 02-06-l^-'l 00:41:29 



<1. Sample Name: STD MIX MC3/LJI_ 
Amount injected: 1.5 uL 
Fi 1 ename :E: A05FE10 Date f-. Time of data upload; 02-06-1991 00:41:29 "^cq 

sition Method: M:SASPEST 
Interface#: 0 Cycle#: 10 

. :* * * » **:«**********•*** * * :* ;* * :* * $ :* * % * * * t * * * * * 
Instrument: HP5890 Column Type: CAPILLARY-DBS 
Detector; 0 This analysis was performed on Column #1 

Mobile phase: Helium 
Operating conditions: 60-0.5MIN-30DEG/MIN-270DEG-2.5DEG/MIN-270DEQ- I.0MIN 

Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area Heiqht 
1 0.62 80.351 98.091 
2 4.50 Fentj/'O/y^ 60.617 27.208 

5.64 Ltnuyon 62.513 24.178 
4 6.47 Std u yo n 53.055 7,84 7 
5 7.91 IQlo^ 138.470 19,424 

Fori-VIll inlortation saved to disk as IHTF-l3ft.L0B in the HELSOH subdirectory. E : Ae5FE 10 . PTS 

3 

3 



:—ULii:, I i ' -

:.AW DATA SAVED :.M FILE Js A • 3rE2. FTS 
5 131- 4.0, 

S ., Ci. :Tli?3, 

- r t ;:. Ni" t 

Nelson Anaiyt?.csl Chromatocr 
snd heights stored ;. ni 0 • 4 i ~ 
0.00 £tcp s O , 

vftwsre, Co--

1321- High .'v... .. VTJ ; p.iL 

.95 

_ 14.88 

<SP 
_ 16.96 
_ 17.91 

3a;npie: O X UR:OM ;L t_> O r^J G> i. J! i_ 

TINE OF ANAL-SIS (data upload): 02-05•" 
riiename: J:.A15FE1 

1 ; 01: 32 



£ a,T;p . - ̂  ame?: O I LJ R: O M 1 O O J^! G / ? J !_ 
:;-aL...v:: —jscted: i.5 a_ 
Fia^r..:.; J: A15FE2 Date F T'ana o- data uolGad: •;^2-05-t791 

'".x.:;: "•a':r;.;G: r-i; DTMPFOT 

•—< h .a 7 =Gi: f t * i: t ^ i *;? 7 i -i; i i :K > * i F:< ? P r< /Pi: i: i -r * A 

Fv;. •.. ...;7i F''TD'^£ F.:! arvin "^"v'pc: CArFL-^F.FV 

Aata : a:::-:. FDD "n ai ana- .i a aaa parraranaa an Faiaer tl 
ni-:\ - ,-iC,i,i ip Til - . - oe 
._ L_ * . W P I.J '•. • •„ _• i_ . ̂ .. ™ .J- ._J 

FcaiF" a .-aaa: FF:..:..;/: 
Da a .'at: ac ::a:.r;;: at:. cna; 60dag -1 :ni n-FFd/^g / -ni iT-200dag --4::Fjg / mi .v-F'/Ddeg - 1 Dm.. ". 

'•var-a ai::"^ :V .- ::a F/a : tna^": 1500 ara net l:i3tad bela-w. 

(3 

Fat. Tima A:-aa Hai c 1 
• . ••. ?5 7.555.361 954.234 

1 , FF 39,329 36,933 
T; 2. 45 51, 60)3 11,019 
4 2. 90 26.040 4, 463 
•=; 

47.324 7. 906 
.",43 34.933 9, 415 

! -T f=--7 
V.' • • 3,365.436 951.949 

0 3. ?3 73,766 1^,134 
4.20 23.205 5,03:; 

10 •'* "7" 7. 133 1 t p 

i 1 4.33 13.954 .;3. a.:" "• a, 
' n 

.4. 
cr -J *-» 12,470 4 . / "A 

J T 5. 40 10.624 -!•., •"29 
1 5. 53 4,443,264 340. ';F41 

•• rr a. o 3 1,497,362 143.2o9 
6. £5 1.413.231 142, 3'~F 

• -7 6. 33 1;4, 115 •i ~ — I a = -t .. 

19 7. 00 •55,643 10, :.. 9^ 
^ '-7 -7 1 ai 32.564 20, /• 

._. .. 
7 "^7 33,069 Q ,.2 '-• 

7. 30 132,053 ; q F-- 3 

~7 --7 
/ . w / 

' i, o 1 =3 Qr;=: 46.3": 
10.35 ^^3,963 - F;----

"v •.•; 10. 57 9 , 104 3 . - : 
•;;. r:; 11 . 72 i. O 'T't. - .. : 

0. a Oi LI ^ /I 12.45 /0£^ 7.426,575 . • •• "^ 4-
2F 14. OS 109,360 •' .. 
...- CJ 14. 32 207.064 
::.9 •6. 97 119.262 • "7 

- < 1 • • 

.7»'; 1 / .» ji:.^ 393.571 
'T • 17.92fiAT 766,791 i L 7 .. .7 •• 

-irj-vFI infariatian saved to s:s.: as INTF-1;A.L0G in ne NELSON subdirectsrv. J: A15FE2. PTS 

3 

3 



DIURGN 50 'rf-QCBSsed: 02-05-1991 17:c3;C6. stgiTienh 
: c >•,—j(j>pl injiTivr' 

RA/O DATA SAVED IN FILE J;A:5FE3.F-S 
^gtsr-sion 4.0, Nelson Analytical 

iiiires, and heignts stcr--' 
Start'time: 0.00 Stop 
..c;w Va-. 17963 Hie"; 

ri05i"e3 J 

3:;--cmat cqraphy 0:c--0; vy.. 

# 

-LT 
V 

V r" 

/ 

/ 

V 

,9S 
_ 1.983 
I 2.9 

—z 3.983 
= 4.833 

-FBA 5.8 
_ &.6 
= 7.bbb 

_ 10.3b 

_ 11.71 

_ 14.08 

_ lb.9b 
_ 17.91 

Sample: O I LJF?or4 SO r'vlG..'3..U 

TINE .OF ANALYSIS (data upload;: 02-05 
i- i lename: J: AlSFi 

53: 13 



-Barnp 1 s NarTia: D I u R: O!--J ^ v;:"^ €3 ..-' ^J 3._. 
: n :i?ct0rj: 1.5 aL. 

J J.: A1 5FE3 Oat:. ' ''Lx^ -•- aata 02 -0 5 •;: 991 17-53? l3 
. c.. :.,- V- : i:-'c: '''?;:~HPL3"' 

' J< X > V i y + i- ;v a- Jf * 4: i i y ;S- + t > i » v a y i i a y y a i; i i > a i a * :|. a ,- ;i: a > ;i: :r ;V ;i; ;(i y y ac a X. X X ";? -

o 

^ -r .¥ -i '•k -j .'.( -x y, y ~<. 'X ..•;, a 

::c:"a- OO :jag - irri.:.;: - 25 ciaq / iii i n -20C 5:"q-FO^g/O' 1 n-1:!?::- r;0 /_ 0 •• __ ;•• 

X X 

" - • "=• />... - _:.aa v-u;..-: ...••.• ar-a aaa i.:aaad 5e iuw. 

a - . .:. -n:-:; 4.. :•••:•:, HE.ar:-
: 0.95 7. 533,927 953.932 
-• 3 / « 2 d 36.209 
— 2. 95 46.103 10.528 

2. 90 33,796 6.329 
Zi *T 7"^ a z "7 — =; 

w LJ , / , .J 10.033 
A .•^,43 51,506 11.702 
-T / 451, ••'•14 952.063 
d 3. 9 .9 93.993 14.673 
7" 4. 20 23,136 .•3. ' -» ""-r' •' ' 

1 ^ .• 

1 4. 43 6. 9S.6 i C- X 
4. v 

1 4. .93 16.900 •I'l T " ' 

•f ""' =r ^ 7 11.943 3, ? : 3 
1 - 5. 40 9. 024 4,-7-

1 *5 "=^7 "T 374.491 900.13: 
• a 5.S'0 560,01? ---r — 

3. 60 728,594 3 ~ . " 
: -' 7. iO 446.390 19. 1:: ••.• 

•L '—• 7.23 21,457 3, 
. -r: 7 • \ 49.048 ix ; ' • * •' •' 7. 57 421,732 33 . 1 ' 

7 : 10.37 41,019 /•• n '"' 

77 11.72 45.952 / 4-2 . ' 

7 7 Dt u on 12.43 5"/7 6. 243,121 376 , •;• 
?v 14. 08 111.520 
-• L- 14. 32 213.076 3 7 

•Jb 16. 97 26.53? v 

27 17.22 417.321 C.- *'•: m _. 

2b np><r. 17.92 739,960 12- . 

* 

Fofis-ylll ; :r;r3atiir sivso :D :;sk as -NTF-lvfl.LuS n tne NELSON SiiS-dirsctcry. J:A15FE3.PTS 

o 

3 



25 -razi'S3-jja: 02-05-i ?9l 13: 44:52^ ssgmert 4, eye La 4 
ysii, opTA 3A9;E:L L:-. ,-I:..2 2; AO;:.r E4 . PT£ 
Varsian 4.0, ."-jeiaan Analytical C'e-'ein-ieogr jphy SofLiwara:; 02-05-3.9-':. L'.i: • 
sas, t-imes, arO heights stared in: J: A05FE4. A":"B 

fcrt cime; 0.00 Stop t:.:T;e; 40.0i;. 
i...JW ya.;.OO; 17767 Hi oh valuer .::>ca.:e r a c r : 

I 

i 
i 

j=-

! I 
i V 

QV 

/ 

7^ 

,95 
_ 1.983 
I 2.9 

—f 3.983 
z 4.8 

FBA 5.8 
_ 6.516 
= 7.316 

- 11.73 

-14.88 

_ 16.96 
_ 17.91 

'Samp i e: O I U SE Q ?V3C3 .r' I...JL. 
r i ienames Js A05FE4• 

TIME OF ANALYSIS Ldata upload): 02-05-199:'. :L3:44;59 



.Sa.mpl-B Name: D I LJRrOM :Z1'?3 r^G r'iJL-

;^mc!.int :i.njected: 1.5 ai. 

~.'. 1 ename5 J: A05FE4 Date %: Time of data uolo ••.d: 02-05-1991 13: 59 

NrDTMFLuT 

inter f-acs#: 2 Cvela#: ^ 
:t i 1 X i ^ i * * ^ ii ^ A ^ i T 4 i: ? * 4 ^ i :{< :i( ^ 

d 

a 4 •.^i -.r L: 

fc:-;ned on Column #2 

•' r. •-20'ldog-4deq.'mi n-C.'C000 - . 
i i i; > 4f i i i li .;: X •«• Oi: A 4 i V V X i f 4; ^^ :4 i * 4 i * 4: 4 V ^ 4 4 4 ^ 

' AO •:. S ,:•'4. y.i .a. OAO5 A O a: . 1 oOC Or A OAA listed "JOJ-OW:, 

:1st. r.. mx ••2 - .- O., 

•t w^' T7Q 77;q 
/ n , a_ w , / f «-J 957,140 

- .. . 80.067 31,- 63 
T 45:. 543 10,254 
4 2, ?(:i 40.163 9, 056 
•=r 3.15 135,303 11,270 
C 

-r _ -T^ 73, 15-3 13,644 
— 3. 43 62,670 14,417 
s 3.57 3,543,231 943,332 
? 3. 93 37,933 10:. 021 

io r_ •! -T 7,616 - 1 
11 4. 30 21,603 i \ .!Z ~ 

1 2 5.12 10,963 
• — 5. 40 8, 904 •••1 "3 i- . 

-r , -.J ••.•• 

14 cr -.-r —. 
V.' a w «- 2,199,396 •7 1 10 -

. J J. \ .L / .« 

.1. 1'; 7 q,;"; 159,321 "7 "7 -? 

16 6. 07 • 124,548 .0 .<1 • -

• T t,. 52 4:7,91? 
i. £ •6. 33 32,936 3 » £ 1 to 

1 9 -7 • 1 ,-i . . i 1.' 46,174 T ; -

7. 23 13,463 3,2^1 
"7 '• -7 -rn 1^,334 I.- •» 

22 7. 43 4,01^ •1 1— —• 

•L S 7 

Z 7.57 3A^3, 437 4 1 .. 3£:'' 
V 2;. 11.73 32,632 .. -i . 

25 Diurp/n 12. 42 XI 4,561,324 383, -O-o 
26 14. OS 105,343 •L , 3 6 

14. 32 199., 542 3T ^7 —• 

7 3 16. 97 25,462 •4 a 9 [ 

v w 17. 22 333.231 
30 c. 17. 92 0.1 726.416 

-:,'i-VIII ;p.foriit::r saved t: disi: as :N"-13(V.LQ5 :r> the NELSCN SiibSirectarv, J:A05FE4.PTS 

d 

d 



}rC SllRR'Jl: F rcc^js^ed J 19; ._.6: 3::i, scqoienr q, cycle 5 
;:Aly DA'A SAVED IN FILE J:AV5FE5=PTS 
Ler-sion 9 ,0, Nelson Analytical Ch.- omatcgrapny Software, 02-05-1 T'F ' 
kpas, times, and heights stared in: J: A05-F5 , A'^E 

J. 'JV St aa Urrset: 
Scale facte : 

r 

X 

? 

_ .8833 
= 1.6 
I 2.5 
_ 3.583 
_ 4.35 

— 5.85 
FBA 6.066 

_ 6.85 

1 

_ 17.91 

'wample: OSC SS LJfFNRr O tSfA-T! S T i:> O LJ f=" O M X 
Fill; Mime: J:A05FEt 

TIME OF A ni...V3I3 (data upload) t 02-05-i-.'91 19:36:41 



Sample Name; DBCZ Sl-JR:RrOv>nrE=: STD OLJFOrrr 
fiwount injected: 1.5 uL 
Fi .1 ename: J: A05FE5 Date "^1^!-^ e ^ data ui^kjad; 02-'''5-:991 ,... ^ ...... ^ . 

;:it;Lcr l^sthcc , r'^zDTMPLOT 

• ; i: i ;<f :* * * * * iic . 7? 1: i i ̂ f ^ v: 1 ? ?? rs - s • « ^ i * i ;?: < 'i: •:. n :i> . ;• i / 

I nst^'ument; Fi=^'5390 7c].-.-in ""ynvv; ry9::....AR" 

OiJtectDr: E 
DOLi^rBAOa CCL.2:0D5 

Hcbile phas HELIUM 
jperating c snditians: L Ocicg - .1 m:.: --•25d> g /rr i r, 200 jec-^Heg /m 3. n--2 •:.tn -• : n • 
!K * *:+: .*.+: * * * * * f k '.t X '( i •• 

Peaks with area less than 1200 are net listed delnw. 

Peak# Fet - Tifi^n; Area .-ieif : 
1 O.So 323,247 260.541 
'*> 

•• • •'• —' X i ̂ • j 43,633 
T X - 2!~'- '• ^ X .4.» -I- ^ ••-li 

4 1.60 53.-: i3 19-307 
5 2.05 12,066 4 - 313 
6 2, 50 14 " T'l 413 
7 3.53 57,492 '.i. "3 M lib 

3 " T cr; •<'•«•.• 7 
r • •-.••—• x X « .'. • .' / •.j' ^ 'iz- ••' w 

9 9.75. 1.321,539 
10 5.05 336,51.:; ; ^ r'-t 

11 5.30 50,325 -- - : 

12 6.07 73.; 3 '• ' 
1 6.35 9,620 —. 7" T; •»• 

;^.92 1,295,-^^ L •: T.- V -• -

UL 

'cri-vni inforiatior •d to disk as INTF-I:AXOO :r. ths FISCH subdirsctrv, J: AOS; 35 . PTS 

<3 

d 

d 



• - '"-jS'i? 'J M A 1991 o: -03: secrn^-": :va^s 
9.AW DA'A 9Av'i;-.D IN -IL.h J^ AOr;FF 16. PTS 

Ver* S3.cn t., •lilsQn Analytical u' inatoc apr.y Ncftviara, 02-06-1991 liosOO: 
Arf?aa-, t..;TiS3, and heights stcrsd i r-

Lart. ciiH 
rW V-iri •>. 

C! - 00 
17672 

•-•4-
w 

; ; i '-I i ! V c:'. .i. U. 

4'' . 0^!' 
V7^397 

C: i-set; 
Ocale -acfiGf-

V 

r 
; 
'H-

/ 

.95 
_ 1.983 
I 2.9 

—^ 3.983 
= 4.816 

= 7.333 

_ 11.73 

_ 14.88 

^ 16.75 
I 17.91 

3amp 1 c: O X L.f R: O ro ^viG y' LJi 

TIME OF ANALYSIS (data upicad): 02-06 
.-iisname: J:A05i-Z 

15; 05: 39 



5aiT:u 3 Name: D I LJ R: O M :z: S r J -3 .IJ L_ 

i^^^DTMFLC-
:.-it0r fa::e#: 2 2 /::;. •;- ' 

i i;..../ '> i j i i; ;y 4: % :i: i * J i * ̂  t * y i i •* * ;V .i: a; - V ^ "f ^ :r ^ t i ^ -t ^ 

^r:_ >•;• z.y-y ...c_ ....ni."i "^"yoe; uAr- I: yp:'f 
". ":-.yy'-.-, r • 222 """..E fina:. VE::. E WEE psrf criiiaE an CGl\.'.E:r- "2 

:2L : J :226O0 :CJL.2:D35 
ahaEG: 

2 JE • na EG;" :::11:..::".E : ;^'2Gac •• ' E :.: p. EI ii--200dGg --4den/fni n -2T^3-.EvE • 2.7. 
.aiva. ^-i ;; "• :< v s v 

'EEEEri ,y..y.' -7. 7 . ;. a':75 Ehan ^22 2 -7:-" 7 ""KET. I EEC^J baioVi. 

3 

:*'aa k# KGt. TEG-E ns /L/C Ar :5a ; - : E : • " 
• 0. 95 7,6=2.967 957.. 513 

30.394 
T 2. 45 40.779 
4 2. 90 43,001 ~ t'\ r3 

D 2.1^ 130.393 17.936 
i. V .". "E 202.316 17,70? 
—r / .2 57" 3,594,605 953,920 
q 3. 93 95.017 15,962 
-- 4. 22 •! — •"? i T 

"L 4. 53 8.593 .-. 

1 1 32 21.560 
.... 

« - i-a; ^ i — 11.642 
^ — 3. -0 13.073 :• 
' •!. 5, 52 2.325,181 ;--r. ••••:• 

3. 30 .L37. 944 - •• 
,- (•' "7 126,154 .J •••l 

. - .'- •".• 357,646 
6 , .33 C 'T' f"> "7 T • •:• T ! '7 •47.617 ' •- '•-•• - • r-, r~ 16,294 

- ! 7.33 24,952 
7. 43 6.. 367 

-q 7. 57 353,940 
•'" -C 1 1. 73 23,743 
" "2 1^, u K t> n 12. 42 4.411.979 ST::: 

14. 03 107.433 
•TT 14. 32 204,240 
'^:c3 13.75 23.564 
" T 16. 97 22.255 
-'v-- IT, 2T 391.194 w3 

pec 17. 92 0,1 735.531 - • 

o 

-:rs-VIII ;;if;rjat;:r; saved t: disk as ;STF-13A.L35 in :he NEL33!< subdi'ectnry. J : A05FE 16 . PTS 

3 



FC"- i-) •-•• • j-3S3'3-..: 02 6 — 1991 'jS: 3 Z'l n .iiL! •. C ; ; r -yc e 
FA ,'A SAAF; J (A -MLE 05FE20.. TO 
<;i 1^.. , As.: son Anaiy t;;. ca.L Cnr:>!' ato :;-apr;y ;:;C r 'L. /Jci r" 

as, ciifies. an.d heights stcr va .n: • i_; ^ P" CZ • :—"i i 

r Ti u o
 

o
 

Stop t.. H'S:; •i- .• : Jr-rSF^P 1 

17794 H:qn ./a. !. y.' 0 :A 

i 

r 
> 
5-

,9S 
_ i.983 
I 2.9 

—z 3.983 
= 4.833 

-FBA 5.8 
_ 6.616 
= 7.35 

_ 13.33 

_ 11.73 

_ 14.68 

- 17.21 

SamclE?; 13 31 LJfx!O Z5 0 rvHB i.Jl „ 
!=• .1 1 e .T a m e: J ̂ A 0 5 F Z 2 • :> 

ririE OF ANALYSIS (data upload) : 02-06-: ~'91 08:32:27 



bamp : s Nama: O X LJ R: O M S C^ »v| (3 .'' LJ L_ 

A.Ticu.bt injected: 1.5 ...:L 

- !. -la.T.e'! T: A05FE20 Date • - Paja ..in;.!.;an: 02 • 06 -1 i 09;3Zi":."' 

ricc ? DTMPLOT 

,: -t:::r race#: 2 cyirOalT; "0 
r * i -i j y .i- r * * t r * i > » * :* * y « * y y * i y i; i n i' »' r y y ^ y y y y i • y ;s * y y y y y * i; y y y + y icy y 1 t >; y y y y t v y y 

•C": ̂  ; T •. ,.-. .-. ARY 

2GL1.1 roo 

. • . amn 
.• c i a a a = r: a • "O; .;r. acij.r.i|pi 

: n .-• —:| — . n'i.. *=: 

i; 1 y y * y r .- < 4 ' y y v y y y i y y y y y y y y y i: y i- ? y y ? y y y y y y y yj; y y y :T: y y -i; y y y y y y y i y •; > i y -a/ r-

•-. . . C. : 

RCT . T:. a-; !"•* o: r3. M'r i C •; -
- •—• sr.; 7., 42 7,749 954.3-6 
-7 .1 . 93 36.322 33,325 
-T 37.793 3, 303 
4 2, 9C 42,336 7 . 924 •=• "T i i=; 15S,245 15,506 
6 1 7!"1 32.465 12,340 
-7 3. 43 67.330 14,320 
3 3. 57 3.415,906 953,315 

3. 93 93.737 16,332 
4. 60 24.077 . /••' -.Tj 

11 4. 33 18,419 .•;j ! 

1 ^• 5. 12 12,290 4 : 
3. "• 0 10.732 "Tj 0 ' -

: 4 c; iTT'-T' 2.333.323 7!- "7 " 3 • " '• • I 

•3 5. 30 334,672 a2, VY:-
6.62 b66, i 30 T 0 .•••• 3:: 

•; ~7 7. 10 361.139 ;{ 7 7 ' 
i a, ^ ••...• 7.23 21,714 6-^ ; 
.'. •? 7.35 34,979 .2;^ 

7. 57 296,190 47 O'.-?! 

10. 33 30,741 2.. 2 7 
•— I—. 11.73 43,475 1 '1. -•^ T). u ro /I 12.43 .'60 3,702,033 ;::;'7 ; o.:— 

2 14.05 ::. 10, 354 \ rr 

- re: 14.32 203.935 
11 cl 17.22 406,136 .•-••7 • " 
•" "7 17.93 0. / 753.537 1 1 -T s ': ;j 

-crs-v:il i.iforsjt;:"! savsa t; a.ik as iNTF"i jfltL35 1:1 the NE-30N si:3dirsc:cry. J:A05FE20.PTS 



QC BLANKS RAW DATA 



WQCBLANK Processed; 02-01-1991 19:06:43, segment 6, cycle t-«W DATA SAVED IN FILE E : A01FE6. PTS 
^rsion 4.0, Nelson Analytical Chromatography Software, 02-01-1991 19:06:46 
eas, times, and heights stored in: E:A01FE6.ATB 

Start time: 0.00 Stop time: 35.00 Offset: 0 
Low Value: 5352 High Value: 950607 Scale factor: i 

6666 

FBA 

_ 7.566 

Sample: W Gl C Ee 1_ ts| K OLJF-OMT 
Filename: E;A01FE6.Pi 

TIME OF ANALYSIS (data upload): 02-01-1991 19:06:45 



************ 
Sample Name: UlQCEil_#=S||NJK OLJf=OlvJ-r 
Amount injected; 1.5 uL 

• Fi lename: E: A01FE6 Date ?< Time o-f data upload: 02-01-1991 19:06:45 Acqi 
sition Method: M;SASPEST 

Inter-face#: 0 Cycle#: b 
**************************************************** t** * ****** * * * * * * * * * 

Instrument: HP5890 Column Type: CAPILLARY-DB5 
Detector: 0 This analysis was per-formed on Column #1 

Mobile phase: Helium 
Operating conditions: 60-0.5MIN-30DEG/MIN-270DEG-2.5DE6/MIN-270DE6-10MIN 
************************************************************************ 
Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area Heiaht 
1 0.67 701.280 944.706 
2 7 .57 FftntPuK. 108.433 14.307 

Fora-VIII inforution saved to disk as INTF-13A.L06 in the NELSON subdirectory. E:A01FE6.PTS 

3 



'^QC BLANK Processed: 02-02-1991 01:08:22, segment 13, cycle 13 
DATA SAVED IN FILE E : A0IFE13 . PIS 

^^brsion 4.0, Nelson Analytical Chromatography So-ftware, 02-02-1991 01:08:25 
Areas, times, and heights stored in: E:A01FE13.ATP 
Start time: 0.00 Stop time: 35.00 Offset: 0 
Law Value: 5339 High Value: 894252 Scale factor: i 

.6666 

FBA 

- 7.566 

Sample: WQC E«L_IMKI IDLJR-CJrvj r 
Filename: E:A01FE1 

TIME OF ANALYSIS (data upload): 02-02-1--1 01:08:24 



************************** ******* if. 

Sample Name: WQC OlJf=*OMT" 
Amount injected: 1.5 uL 

, Filename:E:A01FE13 Date &. Time o-f data unload: 02-02-1991 01:08:24 Acn 
iition Method: M:3ASPEST 

Interrace#: 0 Cycle#: 13 
******** * * * * * * * * * * * * * * * * * * * * * * * * * * ********* * * ****** * * * * * * * * * * * * * * * * * * * * * 
Instrument: HP5B90 Column Tvpe: CAPILLARY-DB5 
Detector: 0 This analysis was per-formed on Column #1 

Mobile phase: Ftelium 
Operating conditions: 60-0.SMIN-30DEG/MIN-270DEG-2.5DEG/MIN-270DES-10MIN 
***********:*************************************************.************ 
Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area Fleiqht 
1 0. Cj7 702.970 888.216 
2 7.5 * Fa^iiur 127.368 16.909 

Fori-VIII inforution saved to disk as INTF-13A.LG9 in the NELSON subdirectory. E:A01FE13.PTS 

3 

O 



^GCBLANK D 02-05-1991 20:ZSi22, segment 6, .-yds 6 
9AW DATA 9AV2 • -ILE T:A05FE6.PT5 

Vsrsicn 4.0, Msison Anaiyticai Chr-smatcgrapny Scftware, 02-05-1991 20:21 
AjMBa.s, times, iid heights stored i J:A05FE6.ATB 

It time: 0.00 Stoc time: 4-'' 00 Offset: 0 
16839 High 9763S4 ir: -lie --actc:-: 

L 

FBA 

^ .9333 
_ 1.9i& 
= 2.85 
i 3.45 
= 4.26fa 

5.366 
•_ 6.45 
: 7.5i& 

_ 9.933 

= 16.83 
_ 17.93 

_ 19.65 

_ 21.11 

la m p 1 e: !.«J G3 FZ: ES L... 4 !-t; D L..3 R" O r'vJ " T 

TIME OF ANALYE IE (data upload) : 02-05 
F i 1 .ename: J ; AOoFE-f. 

20:23:29 



5?. Tip I s Name: UJCaCEcL^MK T3Uf= Orv|-r 
-Amc'j.rf:. injected: 1.5 •j.L 
- . i. pnarne;: 

_ .. •. - -rl .i-i-

J ; Z05FE6 Date : e data aclcad: 
sd; ri:DTMPI..OT 

-1991 20;23:':3: 

;t: + .}: t 7 T » If i 

Inc2r-^acs#: d Cvcle#: 6 

:: /-iF 12'-"''' '2.s._:iTin ""ype; 2API....LARY - • - • - ' 222 "iiis vs.;.s V'-as sar-'Fc; ined FCIL. mn 62 

.vi.-.; " -V -. ; -. 

•..2i... ..id.::; ;^JL2:2Bt 

L s 1 Vf ::•; bOdeq .-;-25dcg/m i n-200deq -4aeg/Ti i n---275c:sc ••••: 5iii ;, 
i: ;y iif ̂  i jf s + :|f +: t. - i ^ 

" a:"'sa lv?s's shan '.zOO a:-" a nes telcw. 

Pet. Time Area i-rS 1 C. 

•2.93 1,974,146 592:169 
; i t 1 Er.ao .-•. -i i. 380,516 

-T 1. 27 2. 336, 661 302.568 
L. •..92 27.618 9.535 
•tr 2.00 i:.2,034 24,213 
.- 2,03 46.224 ?, 755 
/ 2.22 69,622 28.494 
P 2.45 14,529 3,759 
9 2.63 171.647 47„126 
1 2.35 217.9S2 39.635 ^ •* 
X i 3.13 566.244 91.351 
12 3.37 42,125 11,147 
•* "T 3.'i5 503.454 204,42? 
14 3.57 302.316 r^-r - —-7 

13 4.03 51,051 12. 2~^2 

—
r
 

4.27 9.699 
17 5.37 3.323 i . .b7e 
18 5.52 16.537 T 1 •=: 1 

•.<4 X X 

1? 5.33 35.059 ~.d 

T' Ti 6.07 77,154 IB, 22^:^ 
21 6.45 16.714 6. 100 

6.55 3.495 •T, -'.a 1 
•"^"T 6.87 13,641 2.. 373 
Z-i 7.52 45.404 ~ y~--

—icr '9.93 16.449 "T ~ ET 2. 

16.33 14.390.023 ?i6,:-7-
27 17.22 293.735 45.:35 
2£ 17.93 n&>C. 1.317.677 193.7- • 
2? 19.65 162.335 
"T/"> 21.12 440.400 72, 2-

o 

Fori-v::i ;nfor2at:ar saved to disk as IN'F-:3A.L06 in the XELSON suhdirectary. J: A05FE6. PTS 

(3 



'<^lQC BLANK PrQcassed: 02-06-i9vi 0.i;22':04, =aqinsnt 14, c>cla 1^ 
PAiW DATA SAVED IN "ILE J: 1 4. ;= rg 
Varsion 4.0, Nslson Anaiyticai Dhrainaraqraphy Software, 02-04-

tirries, and heights store:;: [m 
tios: 0.00 StoD 

16782 H:q!- •• S r6 7 

_ .9333 
= 1.91b 
z 2.65 
i 3.45 
1 4.2bb 
2 5.866 

FBft 5.833 
f 6.85 

= 16.83 
: 17.91 

- 19.63 

_ 21.1 

Imp Is: IwJGJC SL_w^A;r--3ir: OLJF-T 

TIME OF ANALYSIS (data upload): 02-7-. 

T 
Fiioname; JsAOoF" 



s * * A ^* t: i :* * * A * * * * * t* iff * 'X. 'M. % * .* *' * .*: 

Samp 13 Nams: WGJC EtL_#=»MF I O^JR OMT 
Prraunt ^njected: 1.5 aL 
F t 1 i=?'":am&? J J: A05FE14 Date "tn-e Fat a L.al qad: 02 -06-O~~:. 

-it:ar "i; DTMFLGT 
' 2 " ' ^ 4;f; q .'1. 

i -v ^ -v i >k ijf i • V i y ̂  ̂ ;jf ^ ̂ ̂ ̂ i^ i i j; i k/i k i k % • t M t 4 T -J : . c * i 4 4 s ;f. % ••' f y ;}; + q 7 i i 

I-sr;-a..:c:"::-: Fciumn "•-• pa: CAF:LL.ARY 
D'F*'L 5 '~ 1 H r" : * ' . ti; •.;. i" if; V tz 1 zi^ ~ [J Tr ;---q;orac 2c 1 .qv.n al 

"FLI'FFFOF C0L2 ; D35 
G3b:il3 :i£3::JM 
Goa -•• a ~ .i. F: _i t.:. c ns; 6L-ceq —i n 25d3q /^i i n - 2 F;! 0 q 0 g - =•!• d c / n i r- -• 2 7 F i • - ...•: 

i'i. « Jf F >; > 

>• 3, .. c n q r - a • q 3 q : a a -- :,. q v.; v a r a i. o t 1 y StSC Q3LC"J. 

...... ^ Area 
1 0.93 2,337,403 362,713 
q i T *=; T ~ ' 124,366 
3 - --7 1.740.522 630,675 
4 1 . 92 43,qoi 16,645 
5 2, OF: 159.914 52,931 
6 2. 32 130,2'6 rr.i. -3 17 

H '_r X .' 

7 2. 65 320,104 98,352 
2 2. P5 66,362 
9 3.05 336.220 1 -: •'•:•, • _ L 

.h -•' •—• • •—'• .•• 59. 9.'-.5 
11 3.45 905.354 372.509 
12 3.57 364.003 1 12. 9 1 
13 3.73 31.462 *1 "7 "• .-••. c.', 

1- 3.35 55, / 'F6 •' 7 - C 9 

15 4. F.'O 6. 346 2 A ' 
16 4.03 33.303 30- 2"^2 
17 4.27 13.931 "7 ~T-"r 

18 4.63 34,414 .1 4 =. c.;- ^-0 
1? 4.93 3, 433 •| '7,- -

20 ;q.07 5 • 4;5 2 ̂ L- ii • 

21 5.27 7, 530 c! a-! >.. . . 

22 5.55 22 . .0/9 •"• "• "" 
23 5.33 161.146 '-1- 2 - "" * 
24 6.07 102.653 T.- :::•••• 

25 6.27 6, 952 -

26 6.47 33, IE'-... 
27 6.35 11.566 •--• 
•-.o "7 qv-7 

-.w / n X. / 6, 669 " 
•-^Q -7 =:•? 12.102 
30 16.33 14.377,^3/0 9 :. v' 
-T , ! ̂  - q 131,139 .2. 

32 17.92 \^/bC 1.274,041 1 ~ • 

33 19.63 160.345 2 
34 21.10 465 -:q3 

0 

0 

Fcri-VIIi i:;tor2ati3r 
0 

-d to disk as irF-13ft.LOG in the \ifL3CN s.::. j! AO;-,: E14. PTS 



SOIL BLANK Processed; 02-05-1991 21:14:47, segment 6, cycle 6 
RAW DATA SAVED IN FILE E:A05FE6.PTS 
Version 4.0, Nelson Analytical Chromatography So-ftware, 02-05-1991 21:14:50 

AiMtas, times, and heights stored in: E:A05FE6.ATB 
time: 0.00 Stop time: 35.00 0-ffset: 0 

LSIT Value; 5330 High Value: 929316 Scale factor: 

' 6666 

FBA 

_ 7.56 

mple: SOIL- Eel_#=»MK; 
Filename: E:A05FE6.j 

TIME OF ANALYSIS (data upload): 02-05-1991 21:14:48 



Sample Name: SO I I BL_^INIK: 
Amount injected: 1.5 uL 
Filename:E:A05FE6 Date Time ot data upload: 02-05-1991 21:14:48 A 

sition Method: M;SASPEST 
Interface#; 0 Cycle#: 6 

Instrument; HP5890 Column Type; CAPILLARY-DB5 
Detector: 0 This analysis was performed on Column #1 

Mobile phase: Helium 
Operating conditions: 60-0. 5MIN-30DEG/MIN-270DE6-2 . 5DEG/MIN-270DEG-1 Oi-II N 

*********************************$*** 
Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area Height 

m 

1 0.67 670.726 923.359 
2 7.56 92.475 12,194 

Fori-VIII inforaatlon saved to disk as INTF-13A.L0S in the NELSON subdirectory. E : A05FE6 . PIS 

o 



<4 K r r o c 3 = e e 5 : T-' Z ~ M -1 ̂ 91 O"^-; 5-7: 17, oagment 
.FAW DAT :i.A'v.z.3 ^ r. _ '1 A':5FZ:7.. !-TS 
Versi." ;n -i..;, Nslsoi" Ar^l yt;..r.sl Ch-".2:'na-:;':!g.- ... ... ^ C 4-..~T- i .•;ars, 02-0S -..' ̂T: 75:; 57 

t :nes, and neig::r = stores .. n: T:;A05 A"^3 
• t 1 ,:: ;;3: 0.00 Stop FO. Z-^-oot: 

17207 High 0 a I o: ?7A9^^3 •Sc:.~l3 -aco:: :J 1 

_ .816& 
i 1.733 
= 2.65 
= 3.45 
~ 4.183 
z 5.883 

FBA 5.85 
= 6.85 

_ 9.933 

_ 16.48 
17.21 

_ 19.63 

_ 21.1 

SOIL- JSL-iPiivIK: L...L..S r>LJF='OM"T 
Filename: J:A05F: 

•IME OF ANALV2IS (data up lead) : 02-0Z • •vF.13:57:20 



y 1r t * y ;< 4 4 4 A A i A A * A A * A A A A * A * A * A A A A j: A A A A : A 
Sampia Name: SOIL. EtLf^rvsK: i_l_S I3>i_!FrTfM-r 
Amrij-it injected: 1.5 u.L 

larame; J: A05FE17 Date i: •;• •:. a- jai.a -^.alnad; 02-7.6-19 o 1 . a a 
-I-;::?;-; Ma'nod: M;DTMPL07 

: , -.ac a A i .3 .7 , a 1 a#; 1 "" 
AfiAAAAAAAAAAAAAAAAAAAAAAAAAA^^AAf. AA A ;• > < i •* ? ̂ ?: •' , A A A A A A A A A ' A t A A A A A A T A A A A ^ 
I ns ina :••• t: i-r-53d0 j-i ..unn "'pa; CAF'lLLsRV 

'iLZ t- O!•' " •... ' •". 1 . -•. .*. V" 'S .Z 3 was jaa rcamac cr C.P. ..imn tt 

wCi. ' ; 
MobiIs phase; HELIUM 
Doeratinq aondi t icns: 60daa •• ;. n .1 n- Z5c G. CZ / Ti 1 ' Cl Q *••• 0 O Ti 1 •"" ̂2. C- 1 ''"r" • •" 
AAAAAAAAAAAAAAAAA'AAAAAAAAAAA;-:AAAAAA A A :i: A A :k k A A A • 
Peaks wj. in ane-n less tnan i50;k ara .a;;- .'. .at:-:: aalow. 

PaaaAi Pat. Tina Area • •- ;..i ^ 1 

1 0.32 • -- •sac cr i -
w= , i C- -r 

2 k . 73 273.147 33.353 
3 1.13 704.770 157.332 
4 1 . 27 71 . 0.34 33.307 
.3 1 . 43 20.337 -7 .-la-

6 1. 53 41.175 7, 446 
7 1 . 73 96, 43 1 31.199 
3 1,-2 61 . S t.' a 22.099 
9 2.00 213.134 ••'0. 
10 2 :2 95.479 •L 9 . iv: 93 
11 7.27 9 7,51 i> ...pr r '• • 

12 2.32 43.721 21 , IL. . 
13 2.45 6t.139 
14 2.65 247,416 •- ~r '• . ' 
1 •-> 405,107 
< A a- ,-itr. 1.331.691 ,Xr)~7 

17 3.37 193.786 54,924 
15 3.45 916.211 33i,52--
1? 3.53 3, to 1, 373.' 'v . • ' • '"• 
20 V 3.95: 339.504 - P --- . • 

21 4.13 175.453 
22 4.47 41.333 : 9 •: p I" 
23 4.63 241,321 

_ 

24 5.0S 23.550 ^ i" i 

25 5.22 17.629 •a 

2i3 5.35 35.309 
27 5.53 53,216 
23 5.71" 3.307 
29 5.35 38,416 •7 ~ ••; 

•10 6. 0 7 155.049 • "• • 
a ' i "'a 100. .677 -7 • P 

32.274 
33 6.35 
34 7.2 k 15.467 
35 9.93 : 7. 'DO 1 - ••• 
36 .Li. "3 9, 334 -

37 16.33 :-,320."15 •• 

o 

o 

3 
Pj3e 1 J-y^-c :. nued= . -



" J :T: - 1 // - e: 3 O 1 L_. B i-_ r -J > ^:" L... l.„ 1EJ O LJ F' O J-. 3 T" 

'•-r-cd; :'i:DTMFLCT 

:• .J i -f;« •»: 'jf ^ :jt i * s ' r y ; •i: .? •.« y . i; .i i I .*: •1: y 'M: t •'. K ? i ;?• i; :i. i 

•7p,-'-, •.;.'/ "j -4-:- ••:••- .. 
?.- 6.;: ".'• /j_ 'i ••"I '-•-j 

r;'>: . '•irjw o5.0 -

r:r3-V:i: :--c'3itiGn iavic t: ais*; as ::; t^3 vEi.iON Huaci'actarv. J : A05FE 1 7 . PTS 



0 

QC SPIKE RAW DATA 



WQC-MS DU Processed; 02-01-1991 22:33:24, segment 10, cycle 10 
RAW DATA SAVED IN FILE E:A01FE10.PIS 

-sion 4.0, Nelson Analytical Chromatography So-ftware, 02-01-1991 22:33:27 
times, and heights stored in: E;A01FE10.ATB 

Start time; 0.00 Stop time: 35.00 D-ffset: 0 
Low Value: 5355 High Value: 940109 Scale factor: 1 

6666 

FBA 

_ 5.646 
_ 6.466 

- 7.573 

Sample: WQC —MS OLJf=-OM-r 
Filename: E:A01FE10.PIS 

TIME OF ANALYSIS (data upload): 02-01-1991 22:33:25 



Sample Name; UJQC —MS DLJF=*OMT 
Amount injected: 1.5 uL 

, FilenameiE:A01FE10 Date ?< Time o-f data upload: 02-01-1991 22:33:25 Acqui 
sition Method: M:SASPEST 

Interface#: 0 Cycle#: 10 

Instrument: HP5890 Column Type: CAPILLARY-DB5 
Detector: 0 This analysis was performed on Column #1 

Mobile phase: Helium 
Operating conditions; 60-0.5MIN-30DEG/MIN-270DE6-2.5DEG/MIN-270DEG-10MIN 

Peaks with area less than 10000 are not listed below. 

Peak# Ret. Time Area Heioht 
1 0.67 698.062 934.086 
2 0.74 10.052 2.392 
3 5.65 Lihutrnrt 20.934 7.974 
4 6.47 Si^dlc/rOn 17.685 2.717 
5 7.57 PfifhPufi. 124.829 16.744 
6 7.92 veipar 57.260 8.305 

3 Fori-VIII inforution saved to disk as INTF-13A.L06 in the NELSON subdirectory. E : A01FE10 . PTS 

(3 



WOC-MS DU Processed; 02-05-1991 23:55:14, segment 10, cycle 10 
RAW DATA SAVED IN PILE J:A05FE10,PT3 
Version 4,0, Nelson Analytical Chromatography Software, 02-05-1991 
Ac^s, times, arid heights stored in: J; A05FE10. ATE 

It time: 0.00 Stop time; 40.00 Offset: 0 
Value; 17073 High Value: 9770)53 Scale factor: 

-FBA 

.9333 
1.916 
2.65 
3.45 
4.266 
5.366 
6.55 
7.333 

10.35 •// _ 12.41 
63 

= 16.83 
_ 17.93 

_ 19.63 

_ 21.11 

Imple: t-JOC — MS DUF^ONT 

•IME CF ANALYSIS (data upload); 02-05 
Filename: J:A0)5FEL 

;u; o5: 



Sample Name: WOC —MS Dl_JF="OM"r 
Amoant injected: 1.5 uL 
•^1 lename: J: A05FE10 Date "me data upicad: 02-05-1991 23:55:21 
:ticr- -'ethoc: M:DTMFLnT 

Inter-face#: 2 Cycle#: 10 

Inatrcmero: 0-359 1 Cclamr "^ype; CAPILLARY 
DetectC'-: ECE ~h;.s ana 1 /1; : a was perfc^mad on Column #2 

CauirDBSOS CuL2:DB5 
rlQbile cnasa: -ELICY 
Cpar at 1 ng condt .• ons: oO deq-1 m 1 n--25d£g/mi n-200deg- Aceg/mi r;-275deg- 1 3m n 

••eak- wit::-; ar-aa lea a than loI'O are not listed below. 

-'ear # Pet. "I me Area Heioht 
1 0. 93 1.543,517 520,034 
r i . 13 1,603,609 376,970 
-T •1 ">"7 

± m ^L. .' 2.432.971 797,156 
ij. 1. 92 36,939 12.490 
e; 2. 01? 113,513 30.877 
6 '7- o9,342 23,736 
-T 2. 45 16.430 4, 079 
S 2. 65 137.766 43,198 
9 2. as 243.023 44,379 
10 3. IS 573.446 96,397 
11 3.37 43.942 12.316 
1 n 3.45 564,457 224.237 
13 n =:-7 735,302 199,257 
14 3.37 27.587 3,373 
15 4, 00 25,372 5,448 
16 4. OS 86,047 20,207 
• "7 4.27 7,249 2, odiT 

IS 4.63 14,287 5, 93 n 
19 5. -07 37.969 11,-35 
20 5.52 2,721.432 393,275 
21 5. S3 237.533 47,667 

6.07 55,536 19,577 
6. 55 387,355 34 . - 7 

24 7.08 216.210 9. 7 " 
25 7.22 15.906 
26 7.33 a . 9 7 KZ H -

27 7.55 234.866 35, ̂ . 

CO
 

10. 35 6,383,396 ^ 849. -
29 12. 42 7) I uton 4.641.488/<^' A/ 391. 
30 13.63 17.273 Y L ' 

-r 1 16.33 14,353.287 ?2'I. " 
32 17. 22 262.622 ^ 40, 
-J' 17. 93 Dlb^ 1.334.346 200 
34 18.27 63.242 10 . 

19.63 234.947 
36 21. 12 528.147 p— 

Fori-VIII inforiatian saved to disk as IMTf-13A.LOG in the NELSON subdirectory. J: A05FE 10 . PTS 

o 

3 

(» 



CUSTODY FORMS 



SMMI s«i«l« Control toeord 

IIU KT OTMW! 
.•^IT mtr ^OTM€«!" 
!_.*«! OTMt«! 

Location! 

t- j Ooto: I — 

""" ' 
"" ' j Tint! "S". ISpA/, W£)0 

SAMOLES 
EXTOACTS 

1 Initials: 1/S MI 1 i 

SAMOLES 
EXTOACTS 'loason: u~- ""•lysfs 0 s; 

SMOIO l.o. Matrix ,to£^ OUT/ tN OUT (N OUT IM OL 

^KAh I ^ 

OL 

CsTT^) 

1 

Pcr'^TO. >1/ 4/ : 

1 1 i 
• 

i • 
• 

1 

.... 
L 1 

i 
i 

- 1 
i 

: j 

"V t 
1 

* 
... •••- -

V 

• 
' \ i 

• •— 1 

.. . - ••* •••• - • - - s* W-

, -.L. -

1 

'• . 1 
... • 

: • .• - 1 
. 

r 

1 _... ...«• • I" 

— 
ua^ A III rn 

4. -> •*• I ?asA. 

Ear ataim -of'Cuito^ •ae«r« rafar t a tna Men af ttiia ao «a. '« --

29 



HU W«f __OTMft; 
C««T 

"fM (NO*« OTim; 

MlUepUCwtrel ••cord 

! location: F \OC D O v-^^STf 
Cb 

>roj«ct; 0«t; 
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FIELD ASSESSMENT PROCEDURES 

1.0 INTRODUCl ION 
a 

Procedures to be used for sample collection, screening, and analysis of groundwater 
and soil during the field assessment arc described in this section. The Du Pont East 
Chicago Plant Phase III subsurface investigation will use Conoco's Subsurface 
Environmental Assessment Laboratory (SEAL). Conoco Inc. is a wholly owned 
subsidiary of E. I. du Pont de Nemours & Company, Inc. (Du Pont). 

SEAL, which uses traditional cone penetrometer technology, was developed to provide 
a state-of-the-art field investigation system for subsurface environmental projects. 
Unique designs and sampling innovations provide quality environmental sampling along 
with on-board analytical capabilities for obtaining physical and chemical data for 
groundwater and soil. The specific operating procedures and capabilities of the SEAL 
unit are discussed in Attachment 1. 

SEAL was chosen for this investigation because of its ability to gather high quality soil 
and groundwater samples quickly, efficiently, and safely. SEAL can also operate in 
temperatures below freezing. SEAL's on-board gas chromatograph (GC) will be used 
to screen samples for volatiles, but only for a portion of the work. The bulk of the 
samples taken by SEAL will require a metals analysis. For this reason, Conoco's 
Mobile Lab will be on-site and fitted with an Atomscan Sequential ICP. The ability 
to generate "same day" screening results will allow for optimizing SEAL and its ^ 
workplai\ since it can take many samples in a short period of time. This will become 
especially important during plume delineation. 

Deviations from the procedures provided in this section may be required due to 
circumstances arising during the course of the field assessment. Any deviations from 
the specified program and the purpose for the deviation will be clearly documented in 
the daily field activity logs. Deviations will be closely scrutinized to determine what 
additional work may be necessary to complete the goals of this investigation. 

2.0 STRATIGRAPHY SOUNDING 

Prior to sampling, SEAL will be used to determine the shallow geology across the East 
Chicago Plant site. Earlier studies show that in some locations, the shallow geology 
is mostly fine-grained loose sand underlaid by a confining clay at a depth of 25-30 feet. 
The water table is from zero to eight feet below surface and varies within the plant 
site. A site-wide investigation is needed to belter understand and define the local 
geology and groundwater conditions. 

Stratigraphy will be determined using an electronic piezocone deployed by SEAL. This 
device, which measures about 1.44 inches in diameter, uses metallic strain gauges to 
measure tip and sleeve friction resistances. These resistances are influenced by the 
type of geology encountered as the cone is hydraulically deployed by SEAL's 20-ton 
ram assembly. A computer records resistance data and calculates an accurate 
description of the subsurface strata. These data can be immediately printed and 



plotted on SEAL to provide preferred sampling depth information as well as cross 
sectional plots. An example printout and plot is shown in Attachment 1. 

The electronic piezocone also provides pore pressure data and is useful for 
determining the water table and future water sampling depths. 

To better characterize the site geology, at least thirty site-wide locations will undergo 
stratigraphy sounding. More locations may be required if it is found that the geology 
changes significantly between locations. Ail locations will be surveyed for elevation. 
All stratigraphy soundings will be advanced through the upper sand and at least two 
feet into the confining clay layer. 

3.0 SOIL SAMPLING 

SEAL will also be used to collect soil samples in the vadose zone. At least two 2-foot 
cores will be taken between zero and eight feet below surface. The intervals chosen 
for sampling NSTII be field selected using the data generated during the stratigraphy 
sounding. The purposes of this sampling are to identify and eventually delineate local 
"hot spots" and to determine potential groundwater contamination sources. Initially, 
all sample locations will be set up on a 200-foot grid system across several areas of the 
site. 

SEAL'S unique soil sampling techniques and equipment allow for discrete samples to 
be taken from the selected intervals. A two-foot-long, one-inch diameter sample 
chamber remains sealed as it is deployed to the top of the desired interval. The 
conical tip along with the sealing "0"-ring is unlocked at the sampling depth by slightly 
retracting the connecting rods. A tremie line is then lowered through the hollow 
connecting rods and will lock onto the sampler's tip so that it can be removed. Soil 
is collected in the two-foot chamber as the sampler is advanced an additional two feet 
The cutting edge of the sampler is fitted with a self-sealing sand catcher to prevent loss 
of the sample. 

The sample is retrieved by fully retracting the connecting rods and removing the 
sample chamber. The sample is then separated into two one-foot sections by 
unscrewing the two-foot sample chamber. The sample may need to be extruded, but 
in most cases, will fall out since the cutting edge is slightly smaller than the sample 
chamber. When feasible, the sample will be shaved prior to being transferred into 
appropriate sample containers. 

The entire procedure will be repeated for deeper sampled intervals using a clean 
sampler. Decontamination procedures are discussed in Section 5.0. It may be 
necessary to use a larger 1.5-inch diameter sampler to collect enough sample for 
analysis. The larger sampler is simply a scaled-up version of the one mentioned above. 

4.0 WATER SAMPLING 

Groundwater samples will also be collected using SEAL. Using the pore pressure and 
stratigraphic data, two depths from each location will be selected for groundwater 



sampling. It is desired to know (he conditions of groundwater near the lop and bottom 
of the conductive zone, therefore, two depths at each location will be sampled. 

SEAL is capable of collecting groundwater samples by several methods depending 
upon the analytical needs and the type of strata where the samples are to be taken. 
All methods employ the use of a retractable screen which remains sealed as it is 
deployed to the desired sampling depth. The screen is then exposed to the formation 
by retracting the connecting rods a distance equal to the length of the screen. Water 
can then be removed by three different methods. 

The first and most popular method is to use a septum-top evacuated tube which 
contacts a septum on the sampler through a double needle. The evacuated tube then 
nils with water. The second method is to use a bailer through the hollow connecting 
rods in a manner similar to bailing a screened well. The third method is to pump the 
water using a peristaltic pump. Of course this is limited to shallow (<25 feet) depths. 
The plan is to pump 'he water, but Held conditions may require another method. 

The water samples will be taken from the same hole as the soil samples. After 
sampling water from the top of the aquifer, the screen will be fully retracted and the 
rods will be Htted with a clean sealed sampler to be deployed to the bottom of the 
aquifer. Water samples will be transferred to the appropriate sample containers and 
immediately sent to the on-site mobile lab for analysis which is described in Section 7.0. 
Appropriate documentation will accompany each sample as discussed in Section 6.0. 

5.0 FIELD QUALITY CONTROL PROGRAM 

To ensure and maintain high quality data, several measures are necessaiy before, 
during, and after each sampling event. These measures include: 

Documentation 

Equipment Decontamination 

Sampling Equipment Blanks 

Equipment Calibration 

Field Blanks and Duplicates 

5.1 Documentation 

The SEAL operator will maintain a field log for all SEAL activities. This log will 
include sample locations, depths, sampling time, and procedures for sampling. It 
will also be used to log sample descriptions, weather conditions, and any 
anomalies noted during the activities. A copy of the field activity log sheet is 
shown in Attachment 2. 

a 



In addition to the field log, sample chain-of-cuslody forms will accompany all 
samples delivered to the field lab or shipped to an outside laboratory. The next 
section discusses this in more detail. The chain-of-custody form the will be used 
is shown in Attachment ?>. 

Stratigraphy data, interpretations, plots, and the field activity log will be kept in 
loose leaf binders and indexed by location number. Additional information or 
notes may be added throughout the project. 

5.2 Equipment Decontamination 

To ensure sample integrity, all sampling equipment will be decontaminated prior 
to its use. Soil and water samplers will be dismantled and thoroughly washed 
using a five step decontamination procedure: 

1. Water/AJconox detergent scrub to remove visible solids. 

2. DI water/Alconox detergent brushing 

3. DI water/mild acid rinse 

4. DI water rinse 

5. Methanol rinse 

Disposable PVC gloves will be used to handle all samplers and will be discarded 
after each sampling event. 

S3 Sampling Equipment Blanks 

To verify the effectiveness of the decontamination procedure, periodic equipment 
blanks will be taken. This will be accomplished by randomly selecting and 
subjecting clean samplers to rinseate samples or equipment blanks. The blanks 
will undergo analysis for the same parameters of the soil and water samples. The 
results will be documented in the field activity log sheet. 

All equipment or solutions that could create a pathway for cross contamination 
will be subject to random blanks. This includes soil and water samplers, pump 
hose, sample handling tools, and decontamination rinse water. 

5.4 Equipment Calibration 

SEAL utilizes few pieces of equipment that require calibration. The reliability 
or calibration of the electronic piezocone will be verified prior to any stratigraphy 
soundings. This equipment will check tip and sleeve friction resistances. 

Buffer solutions for pH and specific conductance will be used daily to check and 
calibrate the instruments. 



Analytical standards will be run on both the SEAL GC and the ICP. These are 
discussed in detail in Section 7.0 and in Attachment 4. 

5.5 Field Blanks and Duplicates 

Periodic duplicate samples of both soil and water will be taken to further 
establish confidence in the sampling and analytical methods. The duplicate 
samples will be given a unique identification number to distinguish them from the 
primary samples. 

During sampling, occasional field blanks will be collected to determine potential 
absorption of contaminants from the air or contaminated containers. Only DI 
water will be used for the blanks. Field blank vials will be filled at the sampling 
location by pouring the water directly into the vial. The sample will be logged 
on the chain-of-custody of analyzed using SEAL's GC. 

6.0 SAMPLE PRESERVATION, HANDLING, AND DOCUMENTATION 

6.1 Preservation 

Sample preservation is needed to retard biological action and hydrolysis, and to 
reduce absorption effects. Preservation methods include pH control, preservative 
agents, refrigeration, and protection from light. The methods to be used for this 
investigation are as follows: 

Water Samples 

Volatiles - 40 ml VGA with Sodium thiosulfate and refrigerate to 4''C. 

Metals - 125 ml darkened prolyethylene bottle with nitric acid to pH<2 and 
refrigerate to 4°C. 

Soil Samples 

Volatiles - 125 ml glass widemouth, no preservative 

- Metals - 125 ml glass widemouth, no preservative 

Soil samples will be preserved in the field immediately after sample collection by 
placing the samples in SEAL's on-board refrigerator. Most samples will be 
immediately delivered to the on-site lab for analysis. 

Samples that are selected for analysis by a contract laboratory will be transferred 
into an insulated ice chest containing ice. 



6.2 Documcntiilion 

Proper documcnlalion includes items other than just the chain-of-custody. To 
prevent misidentification of samples, legible labels will be affixed to each sample 
container. These labels will remain durable and legible even when wet and will 
contain the following information: 

Project name or ID number 
Sampling point ID 
Initials of collector 
Date of collection 
Analysis required 

Samples delivered for immediate on-site analysis will also be labeled but may not 
carry all of the above information. 

In cases where samples will be shipped off-site, a security seal will be placed on 
the sample container and on the shipping container to ensure the samples are not 
disturbed during transportation. Seals will not be necessary for samples being 
analyzed on-site. 

A field log book containing sampling information will be maintained for all 
sample collection activities. This information will include: 

Sampling point ID 
Sampling interval depth 
Sampling procedures or methods 
Containers used, type 
Climatic conditions 
Sampling start and end time, military 
Field observations 

- Sample observations (color,odor,etc.) 

A chain-of-custody form will be employed that allows for the possession and 
handling of samples to be retraced from the time of collection through contract 
laboratory analysis. All sample containers will be labeled to prevent 
misidentification. 

Chain-of-custody form will be used for all samples, even those delivered on-site 
for immediate analysis. This allows for maximum flexibility in deciding which 
samples need to shipped to a contract laboratory. Attachment 3 presents a chain-
of-custody form that will be used. Persons relinquishing and receiving the 
samples will sign and date the form. 

A copy of the chain-of-custody will be placed in the loose leaf binder in a 
dedicated section. 



A logbook or a compulcrizcd log will be mainlaincd in the on-site laboratory in 
order to document the processing slops applied to the sample. All information 
relevant to the preparation and anal)'sis of the sample will be noted including 
lime and date. Results of standards will also be maintained. 

The results of on-site analytical work will be transferred to the loose leaf binder 
on a daily basis. Each results report will show only results for samples taken at 
a single location. More than one report can be generated for each location. This 
will facilitate keeping the data indexed by location only. Duplicate reports will 
also be kept by the analyst. 

7.0 ON-SITE LABORATORY ANALYSES 

The sampling plan calls for two soil and two water samples to be taken from each 
location. Measurements of pH, temperature, and specific conductance will be 
completed for water immediately after the sample is taken. In nearly all cases, both 
soil and water samples will be analyzed for metals using the on-site mobile laboratory. 
It is expected that some samples will be analyzed using both the mobile lab and 
SEAL'S on-board GC. Selected samples will be sent to an outside contract lab for 
confirmation analj-ses. 

Instrumentation for the metals analj-sis will include microwave digestion and a Thermo 
Jarrell Ash AtomScan 16 Sequential ICP Spectrometer. The metals to be analyzed 
are: 

Aluminum Chromium 
Antimony Lead 
Arsenic Nickel 
Barium Zinc 
Cadmium 

Attachment 4 gives the details on sample preparation and analysis methods for metals. 

Some samples from the old Trichlorofiuoromethane plant area will be analyzed/ 
screened using SEAL'S on-board GC. Compounds for screening include: 

1,2-Dichloroethane Trichlorofiuoromethane 
1,1,2-Trichloroethane Benzene 
Perchloroethylene Ethylbenzene 
Trichloroethylene Toluene 
Carbontetrachloride Xylene 

SEAL'S GC is a HP 5890 Series II GC connected to a Tekmar 7050 carousel head-
space autosampler. For chlorinated organics screening, an ELCD detector will be 
used. Volatile aromatic compounds (BTEX) will use a PID detector. By taking 
sample splits, several samples will be run before switching detectors. The detection 
limits achievable depend upon the standards and project demands. For this work, 
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dclcction limits will be about 50 ppb. Standards arc run on a daily basis to ensure the 
screening integrity. 

Both water and soil samples are placed in prc-wcighcd 20 ml septum-top headspace 
vials. The vials are heated and sampled by the headspace autosampler. The sampled 
vapor is then automatically carried through the GC column. The printout from the 
integrator can be compared to the standard and concentrations calculated. 

All information generated during the analysis will be kept in the loose leaf binder and 
indexed by location. Data from standards will be kept in a separate section in the 
loose leaf binder. 

Both the GC and ICP will be used to run equipment rinscate blanks and field blanks. 
These will be indexed on a location basis. 

8.0 HEALTH AND SAFETY 

Tlie most important concern for any site assessment is that the work is carried out in 
a safe manner. There arc risks associated with any physical activities, especially when 
heavy equipment is involved. Add in the potential for toxic exposure and the risks 
increase significantly. SEAL was designed to minimize these risl«. This is evident in 
nearly all of the ancillary equipment on-board the truck. In addition, all personnel 
have had many hours of safety training, including the OSHA 1910.120 40-hour class. 
Safety will not be compromised for any reason. Independent audits are welcome. 
Attachment 5 is the Health and Safety Plan for SEAL. 

8.1 SEAL'S Safety Features 

A unique rod decontamination device is used to clean the outside of the rods as 
they are retracted and pulled from the ground. This device effectively wipes, 
washes, and rinses the rod to reduce the potential for contact and vaporization 
of the contaminants. The wastewater from this unit is collected and transferred 
to the on-board stainless steel waste disposal tank. 

Since some work occurs beneath the cabin of the truck, a video camera is set up 
below and the monitor is near the truck operator in the cabin. This is to ensure 
that any hydraulic movement that occurs while working under the truck is 
directed by the person doing the work. 

The floor of the truck's cabin is nearly six feet off of the ground. A ladder is 
used to enter the truck and a handrail and grab rails are located on the truck's 
door and near the door. 

A grounding rod located at the rear of the truck will be driven into the ground 
at each location during threatening weather. Work will cease during local 
lightning storms. 



A combustible gas monitor along with an hydrogen sulfide gas monitor will be 
used to sniff the area where the rod enters the ground. The alarms are located 
in the cabin. 

A hood is also in the cabin and is used for sample handling when volatile 
contamination is potentially present. 

Local emergency phone numbers will be posted inside the cabin. A cellular 
telephone will also be available on-board SEAL. 

MSDS sheets for all chemical materials are available and found in the bookshelf 
and on the wall of the support vehicle. A copy of SEAL'S Health and Safety 
Plan is also located on the bookshelf. 

First aid kits are located on SEAL and in the support vehicle. An eyewash 
station, fire extinguishers, and three five minute escape pack respirators are also 
located on SEAL. 

8.2 Personnel Protection 

Approved safety glasses with non-flexible side shields and steel-toed boots are the 
required personnel protection. Hard hats will be worn in the required areas and 
in areas where overhead hazards exist. Hard hats are not required inside SEAL's 
cabin. 

Disposable PVC gloves will be worn when handling rods and samples. For added 
wear protection, leather gloves can be worn over the PVC gloves. Other types 
of gloves are available for decontamination washing etc. 

Tyvek coveralls and long-term breathing equipment are not stock items on SEAL, 
liie use of these is expected to be very limited. Nomex coveralls are available. 

8J Pre-Sampling Safety Requirements 

Great forces and pressures are generated as the cone rod is deployed by SEAL. 
Because of this it is necessary to probe each location before sampling. Also, the 
appropriate site excavation permit will be obtained prior to field work. In areas 
where the presence of pipelines is unknown, it may be necessary to use a metal 
detector to locate nearby metallic obstructions. 

The height of the truck is 13'6". In some plants, overhead pipe racks are a 
problem. This should be explored prior to mobilization. The weight of the truck 
is nearly 50,000 lbs and does require a firm base. Sampling on inclines is not 
recommended. The decision of what an unsafe surface is is left up to the truck 
operator. 

amr/jfw924 
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STATEMENT OF CAl'AlilLlTlES 

INTRODUCIION 

Conoco Inc. has developed a state-of-the-art field investigation si-stcin which has coupled 
cone penetrometer technology with quality environmental sampling and on-board analytical 
capabilities that pro\adc on-site, subsurface screenings and characterization in addition to 
environmental assessments for remediation. 

Due to various factors, such minimal waste generation costs, quality in-situ sampling, and on-
site analjses/screening, the use of our technology and expertise in the field of cone 
penetrometry and sample analysis can reduce the time required and, therefore, the overall 
cost, especially when compared to conventional drilling rigs or other subsurface investigative 
tools. 

ON-SITE SERVICES 

• Geologic/Geophysical Characterization 

• Groundwater Flow Characterization 

• Environmental Sampling (Water, Soil, Vapor) 

• Monitoring (Long- or Short-Term) 

• Analytical Chemistry 

• Data Interpretation (Geological and Chemical) 

OFF-SITE CONOCO ENVIRONMENTAL SERVICES 

• Conoco-Ponca City backup offers expertise in Geotechnical Interpretations. 

« Conoco-Ponca City backup offers expertise in the analysis of samples. 

• Confidentiality is maintained within Du Pont. 

APPLICATIONS 

• Detect, delineate, and monitor subsurface contamination. 

• Collect discrete, depth-specific, quality soil, water, or vapor samples. 

Provide increased accuracy and efficiency in the placement of monitoring sjstems. 

• Installation of monitoring systems. 

• Identification and quantification of contamination. 

• Immediate in-depth backup support 



MLTIIODS 

Locatioa Safely Ii;\alnation 

Prior to penetration of the surface at all locations, each site is surveyed for possible 
subsurface obstructions. The methods used to locate buried objects are; 1) studying maps of 
the area, 2) communications with supervisory personnel, 3) hand probing to six feet"^ and 
4) use of an industrial metal detector. 

STRATIGRAPIfY 

Stratigraphic information is generated with an electronic cone that measures lip resistance, 
friction resistance, inclination, temperature, and in certain instances, dynamic pore pressure. 
A hydraulic ram pushes the cone and steel support rods into the ground at 2 cm/sec. A 
computer records and produces an immediate printout of all measured data, via link to the 
cone by a threaded cable. Tip and friction resistance values are used to calculate soil 
behavior type, and in some cases, dynamic pore pressure data is also generated. Pore 
pressure data allou-s for a more precise determination of water tables and can be used to 
determine groundwater flow direction in an aquifer. Pore pressure dissipation tests can also 
be completed using the Piezocone to help determine hydraulic conductivity. 

As soundings occur, the computer collects and records data at 5 cm intervals. An interpretive 
software program calculates soil type every 25 cm based on an average of the 5 cm interval 
data points. Example data are located in the appendices. 

GROUNDWATER SAMPLING 

Groundwater samples are collected by one of two methods depending upon the customers 
needs and types of soils where the samples are to be collect^. The BAT Groundwater 
Monitoring System is used when samples are collected from distinct water producing zones. 
The sampling system consists of a sleeve-covered hollow tip enclosed by a 40-micron filter. 
After the tip has been pushed to the proper depth, the r^s are retracted just enough to 
remove the cover from the filter. A 35 or 150 ml evacuated vial with a double ended needle 
connected is lowered through the rods by cable to connect with the septum located on the 
hollow tip. The system is purged accordingly to ensure the collection of a representative 
sample. The second method is utilized when collection of water is required from less porous 
saturated soils. This system consists of a sleeve-covered 1 meter length of perforated pipe 
fitted with the appropriate mesh sized screen that is pushed to the proper depth. The screen 
is then exposed by retracting the push rods. A stainless steel bailer is us^ to collect the 
sample after proper purging. 

The sample is then placed in appropriate containers and sealed. Conductivity, pH, and 
temperature readings are recorded immediately. When analyses are to be conducted on 
SEAL, a representative portion of the water collected is placed in a headspace vial. 

SOIL SAMPLING 

Soil samples of all types can be collected with the Conoco Soil Sampling Device. Two basic 
core sizes, either 1- or 1.75-inch diameter by any length up to 6 feet, can be collected. The 
water tight sealed sampler is pushed to the desired depth and retracted to release the tip 

o 
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which opens ihc sampler. The hollow sampler is then pushed ihe required distance to collect 
the sample. A sand catcher developed by Conoco is used to ensure the collection and 
containment of very fluid types of soils. 

The soil sample cores are removed from the collection tube and placed in sample jars and 
sealed. When analyses are to be conducted using SEAL, a representative portion of the core 
is placed in a headspace vial. 

SOIL VAPOR SAMPLING 

Both systems for groundwater sampling are also used for soil vapor collection. The BAT 
system is for small volumes of vapor needed for screening. The larger screen device is used 
if a large volume is collected into air bags. 

MONITOR WELL INSTALLATION 

Current capabilities enable SEAL to set 1-inch O.D. slotted PVC to any depth penetrable. 
Slot sizes available are .006-, .008-, and .010-inch. 

Steel rods containing the PVC rods are pushed to the desired depth and then retracted, 
leaving the PVC rods in place and the slotted PVC exposed. If needed, the annulus 
produced by the removal of the steel rods can be sealed between the screen and ground 
surface by our special grout mbdure and/or bentonite. The top of the PVC is covered with 
a thread^ cap. When no longer needed, the PVC is removed below ground level and the 
remaining in-ground PVC is cemented full. 

SEAL ANALYTICAL 

Field analyses by SEAL are intended for screening purposes only. Approved laboratory 
analysis is suggested for obtaining EPA protocol reportable data. 

A Hewlett-Packard 5790 Gas Chromatograph equipped with a Flame Ionization Detector 
(FID) and Photo Ionization Detector (PID) in series with a Hewlett-Packard I9395A 
Headspace Extractor is used for obtaining qualitative and quantitative data. The same set-up 
is also utilized for quick-screening of samples by utilizing direct injection. 

For each soil analysis, a weighted aliquot of soil (approximately 10 gm) is placed into a pre-
weighed headspace vial. For each water analysis, 10 ml of water is placed in a headspace vial. 
The vials are septa-capped, headspace extraction vials. For soil vapor analysis, direct 
injection to the GC is utilized specifically, using a gas-tight syringe. Minimum detection limits 
for most hydrocarbons is 50 ppb. Standards are run each day that analyses are run. These 
standards are utilized for qualitative as well as quantitative results. 

QUALITY CONTROL 

Numerous field blanks and equipment blanks are analyzed daily to define any problems that 
might arise concerning cross contamination. Cleaning of all equipment is accomplished by 
washing with Alconox detergent, acid rinsing, double rinsing with distilled water, and rinsing 
with methanol. Samples are stored in an on-board refrigerator. EPA approved sample 
containers and handling methods are used. 



ROD DECONTAMINATION SYSTEM ^ 

A decontamination s>'stcm, developed by Conoco, is used to remove soil and contamination 
from the surface of the doN«.7i-hoIe rods and sampling equipment as they arc withdrawn from 
the ground. The decontamination system consists of hydraulic driven brushes that remove 
gross contamination (soil), a hot water wash, and a rinse to remove chemical contamination. 
A vacuum line collects the spent water and soil for proper disposal. This system minimizes 
the spillage of soil and water and pro%ndes protection for the operators. 

GROUTING SYSTEM 

A unique grouting system seals the holes from the bottom up, ensuring hydraulic integrity. 
Grouting rods are immediately inserted down an existing hole created by the sounding routine 
or sampling procedure. Grout is pumped, by a positive displacement pump, through tubing 
threaded inside the rods, then the rods are retracted slowly, allowing the grout to fill the hole, 
then the holes are sealed off by hand. The non-shrinking grout used is a mixture of Portland 
Cement, an accelerator (calcium chloride), a fluid loss additive (D-73), and a dispersant 
(D-65). This grout mixture has been approved by all states currently utilizing SEAL. 

ADVANTAGES OF SEAL 

• Complete one-stop service 

• In-depth technical backup 

• Fast and reliable 

• Eliminates well drilling problems and costs 

• Data is immediately available 

• Accurate and detailed data 

• Reproducible 

• -No excess wastes for disposal 

• More economical than conventional methods 

• More data for the dollar 

For More Informaticii Contact: 

Joel Wilson David Richter 
(405) 767-2413, DUCOM 442-2413 (405) 767-5043, DUCOM 442-5043 
P. O. Box 1267 P. O. Box 1267 
Ponca City, OK 74603 Ponca City, OK 74603 

amr/dlrl49l o 
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CZ onocro I n czr- _ m 
Ope ('dt Of :MIKE KOSL •OPT Date : 03-06 -'::i0 IL : c.'/ 

On Site Loc:LOCATION ttS Cone Used : 03-9 1 
Job No. : HOLE -01 Idat et- table ^ ( ni c t e t- s. 1 : ) . . 
Tot . Unit IWt. (a V g ) : 1S0 pcf 

DEPTH Oc (avg) Fs (avg) Rf (avg) SIGV SOIL BEHflVIGUR TYFt Eq - Dr PHI •SPT S'j 

t-O
e
 (feet) (tsf) (tsf) I*) (tsf) (}) deg. N tsf 

8.75 2.46 22.88 8.44 2.88 8.89 sandy silt to clayey silt UNDFNO UNDFD 8 2.1 
l.M 3.28 5.68 8.21 3.71 8.22 clay UNDFND UNDFD 5 C • ^ 
1.25 4.18 6.88 8.51 7.53 8.28 clay UNDFND U(DFD 7 .6 
1.58 4.92 13.88 8.74 5.68 8.32 clay UNDFND UNDFD 12 1.2 
1.75 5.74 11.68 8.48 3.48 8.36 silty clay to clay UNDFND UNDFD 7 1.1 
2.88 6.56 28.88 8.66 2.35 8.39 sandy silt to clayey silt UNDFND UNDFD 11 2.7 
2.25 7.38 74.48 8.66 8.69 8.43 sand to silty sand 78-88 42-44 16 UNDEFINED 
2.58 8.28 71.88 8.78 8.99 8.46 sand to silty sand 68-78 42-44 17 UNDEFINED 
2.75 9.82 111.88 1.28 1.16 8.58 sand to silty sand 78-88 44-46 27 UNDEFINED 
3.88 9.84 163.88 1.39 8.85 8.54 sand 68-98 44-4t 31 UNDEFINED 
3.25 18.66 176.28 1.59 8.98 8.57 sand )98 44-46 34 UNDEFINED 
3.58 11.48 154.88 1.63 1.86 8.61 sand to silty sand 88-98 44-46 37 UNDEFINED 
3.75 12.38 126.28 1.27 1.88 8.64 sand to silty sand 78-88 42-44 58 UNDEFINED 
V88 13.12 188.88 1.75 1.68 8.68 silty sand to sandy silt 78-88 42-44 55 UNDEFINED 
4.25 13.94 27.48 8.42 1.52 8.72 sandy silt to clayey silt UNDFND UNDFD 18 2,6 
4.58 14.76 24.48 8.33 1.34 8.75 sandy silt to clayey silt IWDFNO UNDFD 9 2.3 
4.75 15.56 2-9.88 8.49 1.78 8.79 sandy silt to clayey silt UNDFND UNDFD 11 2.7 
5.88 16.48 34.68 8.47 1.36 8.82 silty sand to sandy silt (48 36-38 11 (/(DEFINED 
5.25 17.22- 18.88 8.27 1.51 8.86 sandy silt to clayey silt UNDFND UNDFD 7 1.6 
5.58 18.84 15.48 8.37 2.42 8.89 clayey silt to silty clay UNDFND UNDFD 7 1.4 
5.75 18.86 14.28 8.33 2.34 8.93 clayey silt to silty clay UNDFND UNDFD 7 1.2 
6.88 19.69 15.88 8.36 2.48 8.97 clayey silt to silty clay UNDFND UNDFD 7 1.3 
6.25 28.51 12.48 8.14 1.13 1.88 sandy silt to clayey silt UNDFNO UNDFD 5 1.8 
6.58 21.33 13.68 8.14 1.81 1.84 sandy silt to clayey silt UNDFND UNDFD 5 1.2 
6.75 22.15 16.88 8.18 1.18 1.87 sandy silt to clayey silt UNDFND UNDFD 6 1.4 
7.8^ 22.97 16.88 8.18 1.13 1.11 sandy silt to clayey silt UNDFNO UNDFD 6 1.4 
7.25 23.79 14.88 8.19 1.26 1.15 sandy silt to clayey silt UNDFND UNDFD 6 1.3 
7.58 24.61 17.28 8.29 1.69 1.18 sandy silt to clayey silt UNDFND UNDFD 7 1.5 
7.75 25.43 21.88 8.73 3.35 1.22 clayey silt to silty clay UNDFND UNDFD 18 1.9 
8.88 26.25 12.28 8.28 2.31 1.25 clayey silt to silty clay UNDFND UNDFD 6 1.8 
8.25 27.87 21.88 8.61 2.98 1.29 clayey silt to silty clay UNDFND UNDFD 18 1.9 
8.58 27.89 38.48 1.34 4.39 1.33 silty clay to clay UNDFNO UNDFD 19 2.8 
8.75 28.71 26.88 8.97 3.75 1.36 silty clay to clay UNDFND UNDFD 17 2.5 
9.88 29.53 25.68 8.78 3.85 1.48 clayey silt to silty clay UNDFND UNDFD 12 2.5 
9.25 38.35 21.88 8.49 2.32 1.43 clayey silt to silty clay UNDFND UNDFD 18 1.6 
9.58 31.17 23.28 8.59 2.55 1.47 clayey silt to silty clay UNDFND UNDFD 11 2.8 
9.75 31.99 24.48 8.48 1.64 1.51 sandy silt to clayey silt UNDFND UNDFD 9 2.2 

18.88 32.81 28.68 8.19 8.91 1.54 sandy silt to clayey silt UNDFND Ur^DFD 6 1.6 

Dr - fill sands (Jaiiolkonski et al. 1985) PHI - Robertson and Caipanella 1963 So: Nl<= 18 

Note: For interpretation purposes the FIOTTED CPT PROFILE should be used with the TflBLLfiTED OUTFUT froi CPTINTRl (v 3.6^) 



Conoc^o Incr-

ijpet-a t 0 :MIKE KfiSL On Sit e L oc :L0CflT10N «fj P-T' g c- No. 

DEPTH Oc (avg) Fs (avg) Rf (avg) SIGV SOIL EEHfiVIOUR TVPt Eq - Or PHI SPT Su 
leters) (feet) (tsf) (tsf) (%i (tsf) (t) deg. N tsf 

10.25 33.63 38.00 0.69 1.69 1.58 sandy silt UHDFND UfJDFD 15 3.5 
10.50 39.95 92.00 0.86 2.05 1.61 sandy Slit UNDFND UNDFD 16 3.9 
10.75 35.27 90.60 0.89 2.18 1.65 sandy silt UNDFND UNDFD 16 3.8 
11.00 36.09 97.60 1.19 2.39 1.68 sandy silt UNDFND UNDFD 18 9.9 
11.25 56.91 35.20 0.65 1.89 1.72 sandy silt UNDFND UTDFD 13 3.2 
11.50 37.73 33.20 0.66 1.98 1.76 sandy silt UNDFND UNDFD 13 3.0 
11.75 38.55 28.90 0.97 1.66 1.79 sandy silt UNDFND UNDFD 11 2.5 
12.00 39.37 26.00 0.36 1.37 1.83 sandy silt UNDFND UNDFD 10 2.3 
12.25 90.19 21.80 0.21 0.99 1.86 sandy silt UNDFND UNDFD 8 1.8 
12.50 91.01 29.20 0.32 1.31 1.90 sandy silt UNDFND UNDFD 9 2.1 
12.75 91.83 20.90 0.21 1.09 1.99 sandy a silt UNDFND UNDFD 8 1.7 
13.00 92.65 23.90 0.27 1.15 1.97 sandy silt UNDFND UNDFD 9 2.0 
13.25 93.97 25.60 0.57 2.29 2.01 sandy silt UNDFND UNDFD 10 2.2 
13.50 99.29 31.90 0.62 1.98 2.09 sandy silt UNDFND UNDFD 12 2.6 
13.75 95.11 25.80 0.37 1.95 2.08 sandy silt UNDFND UNDFD 10 2.2 
M.00 95.93 19.20 0.22 1.13 2.12 sandy silt UNDFND UNDFD 7 1.5 
U.25 96.75 22.90 0.21 0.95 2.15 sandy a silt UNDFND UNDFD 9 1.6 

97.57 21.00 0.20 0.95 2.19 sandy silt UNDFND UNDFD 8 1.7 
Ws 98.39 22.20 0.26 1.15 2.22 sandy silt UNDFND UNDFD 9 1.8 

15.00 99.21 31.00 0.92 1.39 2.26 sandy silt UNDFND UNDFD 12 2.7 
15.25 50.03 29.90 0.15 0.61 2.29 silty silt (90 (30 8 UNDEFINED 
15,50 50.65 23.20 0.22 0.95 2.33 sandy silt UNDFND UNDFD 9 1.9 
15.75 51.67 18.90 0.16 0.86 2.37 sandy a silt UNDFND UNDFD 7 1.9 
ID. 00 52.99 19.80 0.19 0.98 2.90 sandy silt UNDFND UNDFD 8 1.5 
16.25 53.31 30.80 0.59 1.92 2.99 sandy silt UNDFND UNDFD 12 2.6 
16.50 59.13 28.80 0.98 1.65 2.97 sandy silt UNDFND UNDFD 11 2.9 
16.75 59.95 26.80 0.35 1.29 2.51 sandy silt UNDFND UNDFD 10 2.2 
17.00 55.77 27.90 0.35 1.26 2.55 sandy silt UNDFND UNDFD 10 2.3 
17.25 56.59 37.00 0.52 1.90 2.58 silty silt (90 30-32 12 UND£F1I£D 
17.50 57.91 29.90 0.28 0.96 2.62 silty silt (90 (30 9 UNDEFINED 
17.75 58.23 29.60 0.29 0.82 2.65 silty silt <90 (30 9 UrJDEFINED 
16.00 59.06 29.80 0.09 0.35 2.69 silty silt (90 (30 8 UNDEFINED 
18.25 59.88 29.80 0.50 1.69 2.73 sandy silt UNDFND UNDFD 11 2.5 
18.50 60.70 39.90 0.99 2.50 2.76 sandy silt UNDFND UNDFD 15 3.9 
18.75 61.52 99.20 1.96 3.31 2.80 clayey ty clay UNDFND UNDFD 21 3.9 
19.00 62.39 99.80 1.08 2.91 2.83 sandy silt UNDFND UNDFD 17 9.0 
19.25 63.16 57.60 1.73 3.00 2.87 sandy silt UNDFND UNDFD 22 5.2 
19.50 63.98 56.80 1.79 3.07 2.91 sandy a silt UNDFND UNDFD 22 5.2 
19.75 69.80 52.90 1.55 2.96 2,99 sandy silt UNDFND UNDFD 20 ^.7 
20.00 65.62 291.90 3.86 1.60 2.98 san ty d 70-80 90-92 >50 UNDEFINED 
20.25 66.99 183.20 3.95 2.16 3.01 silty silt 60-70 38-90 >50 UNDEFINED 
20.50 67.26 237.90 9.92 1.86 3.05 san y d 70-60 38-90 )50 UNDEFINED 

# 
-• fill sands (Jaiiolkowski et al. 1985) PHI - Robertson and Caipanella 1983 Su; Nk= 10 

<•< Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TSBULflTED OUTPUT frci Cf'TINTRl (. 2.0s: 



C CD n o o I n _ 0 
Operator' :MIKE KflSL Or, Site LoccLOCfiTIGlJ P^ije No. J, 

DEPTH (}c (avg) Fs (avg) Rf (avg) SIGV SOIL BEHAVIOUR TYPE Eq - Dr PHI SP'T Su 
leters) (feet) (tsf) (tsf) (X) (tsf) (X) deg. N (if 

E^.75 68.08 185.00 8.38 2.22 3.08 silty sand to sandy silt 60-70 38-80 ;50 UNDE'lNED 
ai.M 68.80 368.20 7.85 2.15 3.12 sand to silty sand 80-80 80-82 )50 UNDEFINED 
il.^z 68.72 238.00 5.86 2.28 3.16 silty sand to sandy silt 70-80 38-80 )50 UNDEFINED 

70.5A 87.20 0.67 1.81 3.19 silty sand to sandy silt (80 30-32 15 UNDEFl.'ED 
cl.75 71.36 67.00 1.23 1.83 3.23 silty sand to sandy silt (80 30-32 21 UNDEFINED 
£2.00 72.18 35.60 0.38 1.10 3.26 silty sand to sandy silt (80 (30 11 UTDEFINED 
22.25 73.00 83.20 0.78 1.82 3.30 sandy silt to clayey silt UKDFND UNDFD 17 t 

CA 
Ck.« ̂  73.82 38.60 0.62 ' 80 3.38 sandy silt to clayey silt UNDFND UNDFD 15 o« J 

22.75 7*.6* 80.00 1.06 2.65 3.37 sandy silt to clayey silt Uf(DFKO UNDFD 15 3. ̂ 
23. M 75. A6 87.20 1.83 3.08 3.81 sandy silt to clayey silt UNDFND J(DFD 18 8.1 
23.25 76.28 86.60 1.23 2.68 3.88 sandy silt to clayey silt UNDFND 'JNDFD 18 8.0 
23.50 77.10 87.80 1.38 2.81 3.88 sandy silt to clayey silt UNDFND UNDFD 16 8.2 
23.75 77.82 88.00 1.30 2.85 3.52 sandy silt to clayey silt UNDFND UN'DFD 17 3.8 
2'). 00 78.78 81.60 1.23 2.86 3.55 sandy silt to clayey silt UNDFND UNDFD 16 3.5 
2^.25 78.56 88.20 1.63 3.32 3.59 clayey silt to silty clay U((DFND UNDFD 28 8.3 
2A.50 80.38 68.80 2.31 3.57 3.62 clayey silt to silty clay UNDFND UNDFD 31 5.8 
2*. 75 81.20 88.60 1.28 2.78 3.66 sandy silt to clayey silt UNDFND IXDFD 17 3.8 
25.00 82.02 38.60 0.79 2.05 3.70 sandy silt to clayey silt UNDFND UNDFD 15 3.2 
25.25 82.88 80.00 1.25 3.12 3.73 clayey silt to silty clay UNDFND UNDFD 18 3.3 
25.50 83.66 88.60 1.13 2.53 3.77 sandy silt to clayey silt UNDFND UNDFD 17 3.8 
25.75 88.88 88.60 1.60 3.23 3.80 clayey silt to silty clay UNDFND UNDFD 28 8.3 
26.00 85.30 88.60 2.58 2.88 3.88 sandy silt to clayey silt UNDFND UNDFD 38 8.3 
26.25 86.12 87.80 3.71 3.81 3.87 clayey silt to silty clay UNDFND UNDFD 87 8.0 
26.50 86.88 108.60 2.30 2.10 3.81 silty sand to sandy silt 80-50 58-56 35 UNDEFINED 
26.75 87.76 81.60 0.82 2.21 3.85 sandy silt to clayey silt UNDFND UNDFD 16 3.5 
27.00 88.58 138.80 2.86 1.82 3.88 silty sand to sandy silt 50-60 38-36 83 UNDEFINED 
27.25 88.80 105.60 3.18 2.87 8.02 sandy silt to clayey silt UNDFND UNDFD 80 8.8 
£7.50 80.22 38.80 1.03 2.60 8.05 sandy silt to clayey silt UNDFND UNDFD 15 • 

J'.c 

27.75 81.08 35.00 0.81 2.32 8.08 sandy silt to clayey silt UNDFND UNDFD 13 2.8 
26.00 81.86 83.00 2.58 3.06 8.13 sandy silt to clayey silt UNDFND UNDFD 32 7.6 
28.25 82.68 186.60 8.31 2.18 8.16 silty sand to sandy silt 60-70 36-38 )50 UfJDEFlNED 
28.50 83.50 132.60 8.71 3.55 8.20 sandy silt to clayey silt UNDFND UNDFD )50 12.5 
28.75 88.32 86.60 2.52 2.81 8.23 sandy silt to clayey silt UNDFND UNDFD 33 7,8 
£•8.00 85.18 76.60 2.62 3.83 8.27 sandy silt to clayey silt UNDFND UNDFD £•8 6.8 
2^.25 85.86 78.80 1.89 2.52 8.31 sandy silt to clayey silt UNDFND UNDFD 30 7.1 
28.50 86.78 88.00 0.88 2.03 8.38 sandy silt to clayey silt UNDFND UNDFD 17 3.6 
£•8.75 87.60 38.20 0.81 2.67 8.38 sandy silt to clayey silt UNDFND UNDFD 13 2.6 
30.00 88.83 55.80 1.30 2.35 8.81 sandy silt to clayey silt UNDFND UNDFD 21 8.8 
30.25 88.25 80.20 0.81 2.25 8.85 sandy silt to clayey silt UNDFND UNDFD 15 ? 

J. L. 

30.50 100.07 88.60 -13106.38 -28255.33 8.88 undefined UNDFND UNDFD UDF UNDEFINED 

Dr - Rll sands (Jaiiolkowski et al. 1885) PHI - Robertson and Caipanella 1883 Su; Nl<= 10 

o 

0 
•< Note For interpretation purposes the PLOTTED CP'T PROFILE should be used with the TftBULPTED OUTPUT froi CPTINTRl (v 3.iA) **** 



ATTACHMENT 2 

Field Activity Log Sheet 



FIELD ACTIVITV LOG SHEET 

Page of 

Cconoco^ 

I XKation: 

Sue; 

Unit: 

, Start Time: 

Town: 

End Time; 

. State: 

Operators: 

Proj. Consultant: Company; 

Date 
Start 
Time 

End 
Time Location File 

Cone 
Strat. Soil Water 

Mont. 
Well 

Depth 
(ft) 

Hole 
No. 

Reason for Stopping 
1. Tip Pressure 
2. Predetermined Depth 
3. Friction 
4. Inclination 
5. Hydraulic Pressure 

Grouting: 
F - Funnel 
T - Tubing 
D - Downholc Comments 

irnr/cws725 Q 



ATTACHMENT 3 

Chain-of-Custody Form 



Cconoco) Conoco Inc. 
Research and Engineering 

Environmental Sample 
Chain of Custody and Log 

NO.00542? 
Facility Nam« 

Facility Address 

Facility Supervisor 

Process Producing Sample 

Employea(s) Sampling 

Telephone No. 

( ) 

Transporter Name 

Transporter Address 

Method of Shipping 

Special Shipping Instructions 

Remarks 

Telephone No. 

( ) 

Other Employee(s) Handling 1 1 1 

Sample I.D. No. and Description Date Time Sample Type Total Voluma 
Containers Analysis Req. ^ 

1 1 1 

Sample I.D. No. and Description Date Time Sample Type Total Voluma Type No. Preservative 

1 1 1 

i 1 
1 

1 1 

1 i ! i 
1 ' 1 1 1 

i i !-
, ^ 

1 
1 

i 
1 

1 1 

1 1 

Ftelinguished by 

Relinguished by 

Relinguished by 

Relinguished 

Relinguishe m-

Received by 

Received by 

Received by 

Received by 

Received by 

Date/Time 

Date/Time 

DateAime 

DateAime 

Data/Time 

Signature Data 

Temp, of samples on arrival at destination (Temp sensitive analysis only) 

Signature 
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FACILITY INFORMATION 

PHYSICAL AND ENVIRONMENTAL QUALITY CONDITIONS: ENVIRONMENTAL QUALITY INFORMATION 

0 

Phase III Quality Assurance Project Plan 

(DERS 1992) 

• Field assessment procedures 

• Mobile lab ICP procedures 



ATTACHMENT 4 

Sample Preparation and Analysis Methods for Metals 



ENVIRONMENTAL SERVICES DIVISION METHOD 

FALCON-3005 

ACID DIGESTION OF WATERS FOR TOTAL RECOVERABLE OR 
DISSOLVED METALS FOR ANALYSIS BY ICP SPECTROSCOPY 

O 

O 

1.0 SCOPE AND APPLICATION 

1.1 Method 3005 is an acid digestion procedure used to prepare soils, surface 
water, and ground water samples for analysis by inductively coupled argon 
plasma spectroscopy (ICP). TTiis procedure is used as a screening technique 
and does not satisfy the quality control (QC) requirements of 40 CFR 136 
and SW846 ICP methods. Samples prepared by method 3005 will be 
analyzed by ICP for Sb (antimony). 

1.2 The analysis of digestate following the 3005 procedure reflects either total 
recoverable metals, dissolved metals, or suspended metals, depending upon 
whether the sample is filtered at the time of collection, prior to acidification 
with nitric acid for preservation. 

1.3 Method 3005, a soft digestion, is presently the only digestion procedure 
recommended for Sb by SW846. It yields better recoveries than either 
Method 3010 or 3020. There is no hard digestion for Sb approved for 
SW846 at this time. However, 200.7 does not make this distinction. 

2.0 SUMMARY OF METHOD 

2.1 Total recoverable metals TTRMI: The entire sample is acidified at the time 
of collection with nitric acid. At the time of analysis the sample is heated 
with acid and substantially reduced in volume. The digestate is filtered and 
diluted to volume, and then is ready for analysis. 

2.2 Dissolved metals fDMl: The sample is filtered through a 0.5 um filter at the 
time of collection and the liquid phase is then acidified (in the field) with 
nitric acid. At the time of analysis the sample is heated with acid and 
substantially reduced in volume. Tlie digestate is again filtered (if necessary) 
and diluted to volume. It is then ready for analysis. 

3.0 INTERFERENCES 

3.1 The analyst should be cautioned that this digestion procedure may not be 
sufficiently vigorous to destroy some metal complexes. It is for this reason 
that "total recoverable metals" are reported. 

4.0 APPARATUS AND MATERIALS 

4.1 Griffin beaker, 200 mL capacity, borosilicate glass or polypropylene 
(approved for hot plate use). CSf 

4.2 Graduated cylinder, 50 mL, calibrated "to deliver". 



4.3 Sample bottle, 60 mL, high density polyethylene, and a phenolic cap with a 
polyethylene liner. 

4.4 Hot plate, controllable at 90° - 95°G. Calibrate the temperature adjustment 
knob using a thermometer immersed in sand. Monitor the temperature on 
the hot plate continuously using the same technique. 

4.5 Qualitative filter paper and filter funnel. 

5.0 REAGENTS 

5.1 Water supply purified with a Milli-Q system. The water must be monitored 
daily, when in use, using the conductivity meter. Records of monitoring are 
kept in a log book maintained for each system according to the EVSD SOP 
for this purpose. 

5.2 Concentrated nitric acid, J. T. Baker, Instra-analyzed, or an equivalent purity 
is used for digestion. 

5.3 Concentrated hydrochloric acid, J. T. baker, reagent grade, or an equivalent 
purity is used for digestion. 

5.4 Refer to the ICP QC Standards Preparation SOP for instructions on how to 
prepare secondary spike standards. 

6.0 SAMPLE COLLECnON, PRESERVATION, AND HANDLING 

6.1 All sample containers used in the laboratory must be prewashed with 
detergent, acids, and purified water. A conventional dishwasher is used for 
preliminary cleaning of labware. Acid soaking and rinsing with purified water 
should be done just prior to use. 

6.2 Sampling and preservation: 

6.2.1 Total recoverable metals: All samples must be acidified at the 
time of collection with HNOj (5 mLyL). 

6.2.2 Dissolved and suspended metals: All samples must be filtered 
through a 0.5 um filter and then acidified at the time of collection 
with HNOj (5 mITL). The filter and/or filtrate is returned to the 
lab for analysis, llie volume filtered must be recorded and 
provided to the Inorganic Prep. Lab for suspended solids assays. 
See step 7.8. 

6.3 Safety: 

6.3.1 Standard laboratory safety precautions should be adhered to at all 
times. Refer to the Research and Engineering Safety Manual for 
required procedures. 



6.3.2 Assume that all samples are hazardous. The use of fume hoods, 
safety glasses, lab coats, and protective gloves is mandatory at ail 
times. Concentrated acids should be stored and transported in 
rubber buckets. The Safety Manual discusses use of face shields, 
gloves, aprons, gauntlets, fume hoods, and other protective 
measures when handling caustic materials. 

6.3.3 Do not use cracked, chipped or otherwise damaged or stressed 
glassware. Dispose of or have repaired any damaged glassware. 

6.3.4 Material Safety Data Sheets are available in the Library for all 
common laboratory chemicals. Obtain an MSDS from thee 
supplier on any new chemicals ordered for the laboratory. Provide 
a copy to the Library and to the Research and Engineering 
Industrial Hygiene Officer. Inform your Supervisor about any new 
or suspected hazards which have come to your attention. 

6.3.5 Follow only prescribed procedures for disposal of samples and 
laboratory chemicals. 

7.0 PROCEDURE 

7.1 Enter the customer sample I.D., the project no. and dash no., the date 
collected, and the due date into the digestion log book. Verify that either 
TRM, TDM, or TSM has been requested by the client before proceeding 
further. 

7.2 Organize samples into batches not exceeding twenty per batch. Each batch 
should be composed of samples of a similar matrix type destined for analysis 
on a given instrument and by a given method. Note the start date, the matrix 
type, the digestion method, and the method of analysis in the digestion log 
book. Arrange sample containers and labware to be assigned to each sample 
neatly in columns/rows on the lab bench. Each column will correspond to 
one sample. 

7.3 Mix the sample thoroughly prior to opening the sample container. Note the 
presence of suspended solids in the digestion log book (comments column). 
The pH of each sample is checked prior to digestion by using a disposable 
pipet and pH indicating paper. The pH value is recorded in the digestion log 
bc^k. 

7.4 Measure about 45 mL of sample into a graduated cylinder, and follow the 
rest of the procedure (for a soil, use a weight of 1 gram). Use a disposable 
pipet to bring the total volume of sample in the graduated cylinder up to the 
50 mL mark. Transfer the sample aliquot into a 200 mL beaker. Mark the 
sample identification on the beaker with a felt tip pen. 

7.5 Add 2 mL of concentrated nitric acid and 5 mL of concentrated HQ to the 
beaker. Use a dispenser and allow the acid to slowly run down the inside 

o 

o 
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wall of the beaker into the liquid sample. This will prevent sputtering and 
loss of liquid due to localized heating upon addition of acid. 

7.6 Cover the beaker with a ribbed watch glass if available. Place on a hot plate 
located inside a fume hood which has been designated for 3005 use. Heat 
at 90° - 95°C until the volume has been reduced to 15 - 20 mL. 

CAUTION: Do not boil. Some metal chlorides are volatile and can easily 
be lost during this step. 

Do not allow the digestate to evaporate to dryness. Start over with fresh 
sample if this inadvertently occurs. 

7.7 Remove the beaker and allow to cool. Pour the digestate back into the 
original graduated cylinder used to measure out the sample. Rinse down the 
beaker walls and watch glass and add this rinsate to the graduated cylinder. 
Filter at this step only if there is concern that insoluble materials may clog 
the nebulizer. The filter and funnel must be thoroughly precleaned and 
rinsed with 1:1 HNO3 to prevent contamination during the filtering process. 
Bring the total volume up to 50 mL using a disposable pipet and purified 
water. 

7.8 Place a sample label on the 60 mL polyethylene bottle set aside during the 
staging process (see 7.2). Fill this labeled bottle from the graduate cylinder 
containing the diluted digestate. 

7.9 Note the date completed and if filtration was done in the digestion log book. 

8.0 QUALITY CONTROL (OC) 

8.1 Each batch must contain one method (digestion) blank (MB). The method 
blanks are employed with each batch of samples digested to monitor impurity 
levels. If the method blank assay indicates metals are present above 
instrument detection limits (IDL's), reagents and glassware should be checked 
for sources of impurities. If impurities in the method blank exceed PQL's, 
analyses should be suspended until the problem is corrected. Method blanks 
results may be control charted and posted as a Lab metric to monitor 
performance. 

9.0 ADDITIONAL INFORMATION 

9.1 Method 3005 Digestion Logbook. See Appendix A. 

9.2 Chain of Custody Form. See Appendix B 

REFERENCES 

1. 'Test Methods for Evaluating Solid Waste, SW846", 3rd Ed., Rev. 0, Sept., 1986, 
Method 3005. 



2. 40 CFR 136, July, 1990. 
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ENVIRONMENTAL SERVICES DIVISION METHOD 

EVSD-FALCON3015 

MICROWAVE ASSISTED ACID DIGESTION OF AQUEOUS SAMPLES 

1.0 SCOPE AND APPLICATION 

1.1 Method 3015 is used for the preparation of aqueous samples and wastes that 
contain suspended solids for analysis, by graphite furnace atomic absorption 
spectroscopy (GFAA), by direct aspiration flame atomic absorption spectroscopy 
(DAAA), or by inductively coupled argon plasma spectroscopy (ICP). This pro
cedure is given in SW846 Revision 0, November 1990. 

1.2 Samples prepared by method 3015 using nitric acid digestion may be analyzed 
by GFAA, DAAA, or ICP for the following metals: 

Aluminum 
Antimony 
Arsenic* 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium* 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Note: 1. *Cannot be analyzed by DAAA 

2.0 SUMMARY OF METHOD 

2.1 Nitric acid (HNO,) is added to the aqueous sample in a 120 mL Teflon diges
tion vessel. The vessel is capped and heated in a microwave unit. After cool
ing, the vessel contents are filtered, centrifuged, or allowed to settle in a clean 
sample bottle for analysis. 

3.0 INTERFERENCES 

3.1 Very reactive or volatile materials that may create high pressures when heated 
may cause venting of the vessels with potential loss of sample and analytes. 
Samples that contain carbonates or other carbon dioxide generating compounds 
may cause enough pressure to vent the vessel. If this situation is anticipated, 
the analyst may wish to use a smaller sample. 



4.0 APPARATUS AND MATERIALS 

4.1 Microwave unit providing programmable power with a minimum of 574 watts, 
which can be programmed to within ± 10 watts of the required power. The 
microwave unit cavity is corrosion resistant and well ventilated. All electronics 
are protected against corrosion for safe operation. 

4.2 Graduated cylinder, 100 mL, calibrated "to deliver", polypropylene. 

4.3 Sample bottle, 125 mL, high density polyethylene, and a phenolic cap with a 
polyethylene liner. 

4.4 Teflon PFA digestion vessels (120 mL capacity) capable of withstanding pres
sures up to 7.5 ± 0.7 atm (110 ± 10 psi) and capable of controlled pressure 
relief at pressures exceeding 7.5 ± 0.7 atm. 

4.5 A rotating turntable within the microwave unit to insure homogeneous distribu
tion of microwave radiation. The speed of the turntable should be a minimum 
of 3 rpm. 

4.6 Analytical balance, 300 g capacity, minimiun ± 0.01 g. 

4.7 Quantitative filter paper, Whatman No. 41 and disposable polypropylene filter 
funnel. 

5.0 REAGENTS 

5.1 Water supply purified with a Milli-Q system. The water must be monitored 
daily, when in use, using the conductivity meter. Records of monitoring are 
kept in a log book maintained for each system according to the EVSD SOP for 
this purpose. 

5.2 Concentrated nitric acid, J. T. Baker, Instra-analyzed, or an equivalent purity is 
used for digestion. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 All digestion vessels and sample containers used in the laboratory must be pre-
washed with detergent, acids, and purified water, or if disposable, have been 
shown to be free from contamination by results from blank assays. 

6.1.1 Digestion vessels should be cleaned prior to use by leaching with hot 
(1:1) hydrochloric acid for a minimum of two hours followed by leaching 
with hot (1:1) nitric acid for a minimum of two hours, rinsed with 
Milli-0 water, and dried in a dust firee environment. 

6.2 Sampling and Preservation 

6.2.1 All aqueous samples must be acidified at the time of collection with 
HNOj (5 mL/L) or to a pH < 2. 

o 

d 

d 



6.3 Safety 

6.3.1 Standard laboratory safety precautions should be adhered to at all times. 
Refer to the Research and Engineering Safety Manual for required pro
cedures. 

6.3.2 Assume that all samples are hazardous. The use of fume hoods, safety 
glasses, lab coats, and protective gloves is mandatory at all times. Con
tainers of concentrated acid should be stored and transported in rubber 
buckets. The Safety Manual discusses use of face shields, gloves, 
aprons, gauntlets, fume hoods, and other protective measures when 
handling caustic materials. 

6.3.3 Do not use cracked, chipped, or otherwise damaged or stressed glass
ware. Dispose of, or have repaired, any damaged glassware. 

6.3.4 Material Safety Data Sheets are available in the Library for all common 
laboratory chemicals. Obtain an MSDS from the supplier on any new 
chemicals ordered for the laboratory. Provide a copy to the Library and 
to the Research and Engineering Industrial Hygiene Officer. Inform 
your Supervisor about any new or suspected hazards which have come 
to your attention. 

6.3.5 Follow only prescribed procedures for disposal of samples and labora
tory chemicals. 

6.3.6 There is a possibility that acid gases, released when sample containers 
vent inside the oven, may corrode the safety devices that prevent the 
microwave magnetron from shutting off when the door is opened. This 
can result in unsafe operator exposure to microwave energy. Use only 
a microwave unit with corrosion resistant safety devices to prevent this 
from occurring. 

6.3.7 Do not use sealed digestion containers without pressure relief valves for 
microwave digestions by this method. Only unlined PEA Teflon con
tainers with pressure relief mechanisms are considered acceptable at 
present 

7.0 PROCEDURE 

7.1 Enter the customer sample I.D., the project no. and dash no., the date collected, 
and the due date into the digestion log book. Verify that each metal assay has 
been requested by the client before proceeding further. 

7.2 Organize samples into batches not exceeding eleven per batch. Note the start 
date, the matrix type, the digestion method, and the method of analysis in the 
digestion log booL Arrange sample containers and labware to be assigned to 
each sample neatly in columns/rows on the lab bench. Each column will cor
respond to one sample. Weigh each digestion vessel to the nearest 0.01 g. 



7.3 Mix the sample thoroughly prior to opening the sample container. Note the 
presence of suspended solids in the digestion log book (comments column). 
The pH of each sample is checked prior to digestion by using a disposable pipet 
and pH indicating paper. The pH value is recorded in the digestion log book. 

7.4 Measure about 40 mL of sample into a graduated cylinder. Use a disposable 
pipet to bring the total volume of sample in the graduated cylinder up to the 
45 mL mark. Transfer the sample aliquot into a Teflon digestion vessel. Enter 
the identification number on the vessel in the digestion log for each sample. 

7.5 Add 5 mL of concentrated nitric acid to each vessel. Cap and weigh each vessel 
to the nearest 0.01 g. 

7.6 A blank sample of reagent water is treated in the same manner as the samples. 
When fewer than the recommended number of samples are to be digested, fill 
the remaining digestion vessels with 40 mL water and 5 mL nitric acid. 

7.7 Set the power program to bring the samples to 160° ± 4°C in 10 minutes and 
to 165°-170°C during the second 10-minute interval. 

7.8 At the end of the microwave program, allow the vessels to cool for at least 
5 minutes in the unit before removal to avoid possible injury. When the vessels 
have cooled to room temperature, weigh and record the weight of each vessel 
assembly. If the weight has decreased by more than 10 percent, discard the 
sample and reprocess. 

7.9 Complete the sample preparation by carefully uncapping and venting each vessel 
in a fume hood. Transfer the sample to a precleaned polyethylene bottle. If 
particulates are present, the sample may be Cltered and allowed to settle prior 
to analysis. 

7.10 Filter at this step only if there is concern that insoluble materials may clog the 
nebulizer. The filter and funnel must be thoroughly precleaned and rinsed with 
1:1 HNO, to prevent contamination during the filtering process. Filter into a 
second precleaned polyethylene bottle. 

7.11 Place a sample label on the 125 mL polyethylene bottle and set aside for 
analysis. 

7.12 Note the date completed and if filtration was done in the digestion log book. 

8.0 QUALITY CONTROL (OC) 

8.1 Method blanks are employed with each batch of samples digested to monitor 
impurity levels. If the method blank assay indicates metals are present above 
instrument detection limits (IDL's), reagents and glassware should be checked 
for sources of impurities. If impurities in the method blank exceed PQL's, 
analyses shoiild be suspended until the problem is corrected. 

o 



8.2 Other quality control measures, including duplicate and/or replicate analyses, 
may be done at the discretion of the analyst. 

REFERENCES 

1. "Test Methods for Evaluating Solid Waste, SW846", 3rd Ed., Rev. 0, November 1990, 
Method 3015. 

PREPARED BY; 

H. L. Gearhart 
Senior Research Associate 
Environmental Services Division 

Original Issue - October 1991 
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S. L. Blaylock 
Chemist 
Environmental Services Division 



ENVIRONMENTAL SERVICES DIVISION METHOD 

EVSD-FALCON3051 

MICROWAVE ASSISTED ACID DIGESTION OF 
OILS, SEDIMENTS, SOILS AND SLUDGES 

O 

1.0 SCOPE AND APPLICATION 

1.1 Method 3051 is used for the preparation of nonaqueous samples and wastes for 
analysis by graphite furnace atomic absorption spjectroscopy (GFAA), by direct 
aspiration flame atomic absorption spectroscopy (DAAA), or by inductively 
coupled argon plasma spectroscopy (ICP). This procedure is given in SW846 
Revision 0, November 1990. 

1.2 Samples prepared by Method 3051 using nitric acid digestion may be analyzed 
by GFAA, DAAA, or ICP for the following metals: 

Aluminum Magnesium 
Antimony Manganese 
Arsenic Mercury 
Barium Molybdenum 
Boron Nickel 
Beryllium Potassium 
Cadmium Selenium 
Calcium Silver 
Chromium Sodium 
Cobalt Strontium 
Copper Thallium 
Iron Vanadium 
Lead Zinc 

o 

Note: 1. Certain elements may require addition of hydrochloric 
acid (e.g., Sb) for quantitative recovery. TTiis may be 
done at the end of the digestion cycle with a 3-5 minute 
reheating period. 

2.0 SUMMARY OF METHOD 

2.1 Ten mL of nitric acid (HNO,) is added to 0.5 g of sample in a Teflon digestion 
vessel The vessel is capped and heated in a microwave unit. After cooling, the 
vessel contents are filtered, centrifuged, or allowed to settle in a clean sample 
bottle for analysis. 

3.0 INTERFERENCES 

3.1 Very reactive or volatile materials that may create high pressures when heated 
may cause venting of the vessels with potential loss of sample and analytes. 



Samples that contain carbonates or other carbon dioxide generating compounds 
may cause enough pressure to vent the vessel. If this situation is anticipated, 
the analyst may wish to use a smaller sample. 

4.0 APPARATUS AND MATERIALS 

4.1 Microwave unit providing programmable power with a minimum of 574 watts, 
which can be programmed to within + 10 watts of the required power. The 
microwave unit cavity is corrosion resistant and well ventilated. All electronics 
are protected against corrosion for safe operation. 

4.2 Graduated cylinder, 100 mL, calibrated "to deliver," polypropylene. 

4.3 Sample bottle, 125 mL, high density polyethylene, and a phenolic cap with a 
polyethylene liner. 

4.4 Teflon PFA digestion vessels (120 mL capacity) capable of withstanding pres
sures up to 7.5 ± 0.7 atm (110 ± 10 psi) and capable of controlled pressure 
relief at pressures exceeding 7.5 ± 0.7 atm. 

4.5 A rotating turntable within the microwave unit to insure homogeneous distribu
tion of microwave radiation. The speed of the turntable should be a minimum 
of 3 rpm. 

4.6 Analytical balance, 300 g capacity, minimum ± 0.01 g. 

4.7 Quantitative filter paper, Whatman No. 41 and disposable polypropylene filter 
funnel. 

5.0 REAGENTS 

5.1 Water supply purified with a Milli-Q system. The water must be monitored 
daily, when in use, using the conductivity meter. Records of monitoring are 
kept in a log book maintained for each system according to the EVSD SOP for 
this purpose. 

5.2 Concentrated nitric acid, J. T. Baker, Instra-analyzed, or an equivalent purity is 
used for digestion. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 All digestion vessels and sample containers used in the laboratory must be pre-
washed with detergent, acids, and purified water, or if disposable, have been 
shown to be free fi:om contamination by results fi:om blank assays. 

6.1.1 Digestion vessels should be cleaned prior to use by leaching with hot 
(1:1) hydrochloric acid for a minimum of two hours followed by leaching 
with hot (1:1) nitric acid for a minimum of two hours, rinsed with 
Milli-Q water, and dried in a dust free environment. 



6.2 Sampling and Preservation 

6.2.1 All aqueous samples must be preserved at the time of collection by stor
ing at 4''C. 

6.3 Safety 

6.3.1 Standard laboratory safety precautions should be adhered to at all times. 
Refer to the Research and Engineering Safety Manual for required 
procedures. 

6.3.2 Assume that all samples are hazardous. The use of fiime hoods, safety 
glasses, lab coats, and protective gloves is mandatory at all times. Con
tainers of concentrated acid should be stored and transported in rubber 
buckets. The Safety Manual discusses use of face shields, gloves, 
aprons, gauntlets, fume hoods, and other protective measures when 
handling caustic materials. 

6.3.3 Do not use cracked, chipped, or otherwise damaged or stressed glass
ware. Dispose of, or have repaired, any damaged glassware. 

6.3.4 Material Safety Data Sheets are available in the Library for all common 
laboratory chemicals. Obtain an MSDS from the supplier on any new 
chemicals ordered for the laboratory. Provide a copy to the Library and 
to the Research and Engineering Industrial Hygiene Officer. Inform 
your Supervisor about any new or suspected hazards which have come 
to your attention. 

6.3.5 Follow only prescribed procedures for disposal of samples and labora
tory chemicals. 

6.3.6 There is a possibility that acid gases, released when sample containers 
vent inside the oven, may corrode the safety devices that prevent the 
microwave magnetron from shutting off when the door is opened. This 
can result in unsafe operator exposure to microwave energy. Use only 
a microwave unit with corrosion resistant safety devices to prevent this 
from occurring. 

6.3.7 Do not use sealed digestion containers without pressure relief valves for 
microwave digestions by this method. Only unlined PFA Teflon con
tainers with pressure relief mechanisms are considered acceptable at 
present 

7.0 PROCEDURE 

7.1 Enter the customer sample I.D., the project number and dash number, the date 
collected, and the due date into the digestion log book. Verify that each metal 
assay has been requested by the client before proceeding further. 9 
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7.2 Organize samples into batches not exceeding eleven per batch. Note the start 
date, the matrix type, the digestion method, and the method of analysis in the 
digestion log book. Arrange sample containers and labware to be assigned to 
each sample neatly in columns/rows on the lab bench. Each column will cor
respond to one sample. Weigh each digestion vessel to the nearest 0.001 g. 

7.3 Mix the sample thoroughly prior taking an aliquot. 

7.4 Weigh 0.5 g of sample to the nearest 0.001 g into a preweighed digestion vessel. 
Enter the identification number on the vessel in the digestion log for each 
sample. 

7.5 Add 10.00 mL (use a Rainen pipette) of concentrated nitric acid to each vessel 
inside a fume hood. Cap and weigh each vessel to the nearest 0.001 g. 

7.6 A blank digestion vessel is treated in the same manner as the samples with addi
tion of 10.00 mL nitric acid. When fewer than the recommended number of 
samples are to be digested, fill the remaining digestion vessels with 10 mL nitric 
acid. 

7.7 Set the power program to bring the samples to 175° ± 4°C in 5.5 minutes and 
to 175° - 180°C during the next 4.5-minute interval. 

7.8 At the end of the microwave program, allow the vessels to cool for at least 
5 minutes in the unit before removal to avoid possible injury. When the vessels 
have cooled to room temperature, weigh and record the weight of each vessel 
assembly. If the weight has decreased by more than 10 percent, discard the 
sample and reprocess. 

7.9 Complete the sample preparation by carefully uncapping and venting each vessel 
in a fume hood. Add 40 mL of Milli-Q water. Transfer the diluted sample to 
a precleaned polyethylene bottle. If particulates are present, the sample may 
be filtered and allowed to settle prior to analysis. 

7.10 Filter at this step only if there is concern that insoluble materials may clog the 
nebulizer. The filter and funnel must be thoroughly precleaned and rinsed with 
1:1 HNOj to prevent contamination during the filtering process. Filter into a 
second precleaned polyethylene bottle. 

7.11 Place a sample label on the 125 mL polyethylene bottle and set aside for 
analysis. 

7.12 Note the date completed and if filtration was done in the digestion log book. 

8.0 QUALITY CONTROL (QC) 

8.1 Method blanks are employed with each batch of samples digested to monitor 
impurity levels. If the method blank assay indicates metals are present above 
instrument detection limits (IDL's), reagents and glassware should be checked 



for sources of impurities. If impurities in the method blank exceed PQL's, 
analyses should be suspended until the problem is corrected. 

8.2 Other quality control measures, including duplicate and/or replicate analyses, 
may be done at the discretion of the analyst. 

REFERENCES 

1. 'Test Methods for Evaluating Solid Waste, SW846", 3rd Ed., Rev. 0, November 1990, 
Method 3051. 
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ENVIRONMENTAL SERVICES DIVISION METHOD 

FALCON ICP 

INDUCTIVELY COUPLED PLASMA ATOMIC ABSORPTION EMISSION 
SPECTROSCOPY 

1.0 SCOPE AND APPLICATION 

1.1 Inductively coupled plasma atomic emission spectroscopy (ICP) determines trace 
elements induing metals in solution. The method is applicable to a large 
number of metals. Various matrices, including ground water, aqueous samples, 
and soils may be analyzed. Digestion prior to analysis is required for soils. 

1.2 The method is based upon SW846 Method 6010. However, EPA protocol QC 
is not followed. Procedures described fulfill general requirements for screening 
samples for trace metals. Elements for which the method are applicable are 
listed in Table 1. Detection limits will vary with the matrices and model of 
spectrometer. Conoco currently uses a Thermo Jarrell Ash Atomscan 16 
Sequential ICP. Estimated LDRs provide concentration ranges for clean 
aqueous samples. 

2.0 SUMMARY OF METHOD 

2.1 Prior to analysis, soil samples will be digested using microwave techniques. 
Water samples will be analyzed without digestion. If aqueous samples show 
excessive turbidity. Method 3005 or microwave digestion may be used at 
discretion of analyst. Before collection of the sample, a decision must be made 
as to the type of data required (dissolved, total recoverable, or total) so that the 
appropriate preservation and pretreatment steps may be accomplished. 
Filtration, acid preservation, etc., are to be performed at the time the sample 
is collected or as soon as possible thereafter. 

2.2 The method describes the sequential multielemental determination of elements 
by ICP. This procedure is for field screening, and does not satisfy the quality 
control requirements of SW846 Method 6010 (3rd Ed., Update 1, Dec., 1987) 
or Method 200.7 (40 CFR 136, Appendix C, July 1, 1990). Method 6010 can 
be reported if all EPA QC requirements must be met. 

The method measures element-emitted light by optical spectrometry. Samples 
are nebulized and the resulting aerosol is transported to the plasma torch. 
Element-specific atomic-line emission spectra are produced by a radio-frequency 
inductively coupled argon plasma. The spectra are dispersed by a grating 
monochrometer, and the intensities of the lines are monitored by a 
photomultiplier tube. Background correction is required for trace element 
determination. Background must be measured adjacent to analyte lines on 
samples during analysis. The position selected for background measurement, on 
either or both sides of the analytical line, will be determined by the complexity 
of the spectrum adjacent to the analyte line. The position used must be free of 



TABLE 1 
RECOMMENDED WAVELENGTHS AND DETECTION LIMITS (UG/L) 

IDL* MDL PQL 
Element Wavelength Est'd. Meas'd. Esfd. 

Aluminum 308.215 45 20 20 
Antimony 206.838 32 40 250 
Arsenic 193.696 53 20 100 
Boron 249.678 - 2050 

249.773 5 - -
Barium 493.409 - 2 20 

455.403 2 - -
Beryllium 313.042 0.3 3 10 
Bismuth 223.061 - 30 100 
Cadmium 228.802 - 3 10 

226.502 4 - -
Calcium 317.933 10 3 10 
Chromium 267.716 7 5 25 
Cobalt 228.616 7 5 10 
Copper 324.754 6 2 10 
Iron 259.940 7 10 50 
Indium 230.606 - 25 250 
Lithium 670.784 5 - -
Lead 220.353 42 70 250 
Magnesiu 279.079 30 30 100 1 
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Manganese 257.610 2 20 25 1 
Molybdenu 
fn 

202.030 8 6 50 
in 

Nickel 231.604 15 10 100 
Phosphoro 

II tic 
178.287 - 30 150 

U5 

213.618 51 _ 

Potassium 766.491 800 2500 
Selenium 196.026 75 30 100 
Silver 328.068 7 5 10 
Silica 288.158 58 8 500 
(SiO^ 
Sodium 588.995 29 10 750 
Strontium 421.552 - 2 25 

407.771 0.3 - -

Titanium 334.941 - 2 25 
Thallium 190.864 40 80 100 
Vanadium 292.402 8 7 25 1 
Zinc 213.856 2 2 25 1 

II Zirconium 339.192 - 3 

o 

Note: •EPA-600/4-79-017, "Inductively Coupled Plasma-Atomic Emission Spectroscopy-
Prominent Lines." Given as a guide only. 

**Highly dependent upon operating conditions and plasma position. 

o 



spectral interference and reflect the same change in background intensity as 
occurs at the analyte wavelength measured. Background correction is not 
required in cases of linebroadening where a background correction measurement 
would actually degrade the analytical result. The possibility of additional 
interferences named in Section 3.0 should also be recognized and appropriate 
corrections made; tests for their presence are described in Step 8.5. 

3.0 INTERFERENCES 

3.1 Spectral interferences are caused by: (1) overlap of a spectral line from another 
element; (2) unresolved overlap of molecular band spectra; (3) background 
contribution from continuous or recombination phenomena; and (4) stray light 
from the line emission of high-concentration elements. Spectral overlap can be 
compensated for by computer-correcting the raw data after monitoring and mea
suring the interfering element. Unresolved overlap requires selection of an 
alternate wavelength. Background contribution and stray light can usually be 
compensated for by a background correction adjacent to the analyte line. 

Previous experience with the sample matrix, or information from a companion 
technique for trace metal assays, can be used to verify the absence of spectral 
interference from an element in a sample. Potential spectral interferences for 
the recommended wavelengths are given in Table 2, Reference 1. The data in 
Table 2 are intended as rudimentary guides for indicating potential 
interferences; for this purpose, linear relations between concentration and 
intensity for the analytes and the interferences can be assumed. 

3.2 Physical interferences are effects associated with the sample nebulization and 
transport processes. Changes in viscosity and surface tension can cause signifi
cant inaccuracies, especially in samples containing high dissolved solids or high 
acid concentrations. If physical interferences are present, they must be reduced 
by diluting the sample or by using a peristaltic pump. Another problem that can 
occur with high dissolved solids is salt buildup at the tip of the nebulizer, which 
affects aerosol flow rate and causes instrumental drift. The problem can be con
trolled by wetting the argon prior to nebulization, using a tip washer or diluting 
the sample. Also, it has been reported that better control of the argon flow rate 
improves instrument performance; this is accomplished with the use of a mass 
flow controller. 

3.3 Chemical interferences include molecular compound formation, ionization ef
fects, and solute vaporization effects. Normally, these effects are not significant 
with the ICP technique. If observed, they can be minimized by careful selection 
of operating conditions (incident power, observation position, and so forth), by 
buffering the sample, by matrix matching, and standard addition procedures. 
Chemical interferences are highly dependent on matrix type and the specific 
analyte element. 

4.0 APPARATUS AND MATERIALS 

4.1 Thermo Jarrell Ash Atomscan 16 Sequential ICAP. 



4.2 Apparatus required for digestion and sample preparation can be found in 
separate SOPs. 

5.0 REAGENTS 

5.1 Water supply purified with a Milli-Q system must be available. The water must 
be monitored daily, when in use, using a conductivity meter. Records of 
monitoring are kept in a log book maintained for each system according to the 
EVSD SOP for this purpose. 

5.2 Concentrated nitric acid, J. T. Baker, Instra-analyzed, or an equivalent purity. 

5.3 Nitric acid (1:1). Add 500 mL concentrated HNOj to 400 mL of Milli-Q water 
and dilute to 1 liter. Add acid slowly to the water with vigorous stirring. Do 
not allow the solution to overheat. Pour the acid down the sides of the con
tainer to avoid sputtering. 

5.4 Concentrated hydrochloric acid, J. T. baker, reagent grade, or an equivalent 
purity. 

5.5 Hydrochloric acid (1:1). Add 500 mL concentrated HCl to 400 mL of Milli-Q 
water and dilute to 1 liter. Add acid slowly to the water with vigorous stirring. 
Do not allow the solution to overheat. Pour the acid down the sides of the con
tainer to avoid sputtering. 

5.6 Calibration stock standards and working standards - see the ICP Standards Pre
paration SOP. 

5.7 Instrument check standard - see the ICP Standards Preparation SOP. 

5.8 Interference check solution - see the ICP Standards Preparation SOP. 

5.9 Two types of blanks are required for the analysis. The calibration blank is used 
in establishing the analytical curve and rinsing between samples, and the reagent 
blank is used to correct for possible contamination resulting from the acids used 
in the sample digestion 

5.9.1 The calibration blank is prepared by diluting 2 mL of (1:1) HNO, and 
10 mL of (1:1) HCl to 100 mL in water. Prepare a sufficient quantity 
each day to flush the system between standards and samples. 

5.9.2 The reagent blank must contain all the reagents and in the same vol
umes as used in processing the samples. The reagent blank must be 
carried through the complete digestion/preparation procedure and con
tain the same acid concentration as the sample solution used for 
analysis. 

o 



6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 All sample containers used in the laboratory must be prewashed with Alconox 
detergent, acids, and purified water. Acid soaking and rinsing with puriOed 
water should be done just prior to use. 

6.2 Sampling and preservation; 

6.2.1 Aqueous samples for total, total recoverable, and dissolved metals 
must be acidified with HNO, (5 mlVL) or to a pH of < 2 at the time 
of collection. 

6.2.2 Nonaqueous samples should be stored at 4°C (refrigerator or ice 
chests) and analyzed as soon as possible. 

6.3 Safety: 

6.3.1 Standard laboratory safety precautions should be adhered to at all 
times. Refer to the Research and Engineering Safety Manual for re
quired procedures. 

6.3.2 Assume that all samples are hazardous. The use of fume hoods, safety 
glasses, lab coats, and protective gloves is mandatory at all times. 
Concentrated acids should be stored and transported in rubber buck
ets. The Safety Manual discusses use of face shields, gloves, aprons, 
gauntlets, fume hoods, and other protective measures when handling 
caustic materials. 

6.3.3 Do not use cracked, chipped, or otherwise damaged or stressed glass
ware. Dispose of or have repaired any damaged glassware. 

6.3.4 Material Safety Data Sheets are available in the Library for all com
mon laboratory chemicals. Obtain an MSDS from the supplier of any 
new chemicals ordered for the Laboratory. Provide a copy to the 
Library and to the Research and Engineering Industrial Hygiene Offi
cer. Inform your supervisor about any new or suspected hazards which 
have come to your attention. 

6.3.5 Follow only prescribed procedures for disposal of samples and labora
tory chemicals. 

7.0 PROCEDURE 

7.1 Set up the instrument with the proper operating parameters established in 
manufacturer's instructions. Check the Digestion Lab Log Sheet accompanying 
each batch of samples to determine which elements are to be analyzed. Verify 
that the appropriate QC samples have been included. 



7.2 Initialize the instrument and verify background assignments using a mixed stan
dard. Verify subtraction method using wavelength scans from an actual sample 
before proceeding with the analyses. 

7.3 Calibrate the instrument using mixed calibration standards. Verify the reliability 
of calibrated standards periodically using standards from a separate supplier. 
Flush the system with the calibration blank between each standard. Use the 
average intensity of three exposures for both standardization and sample analysis 
to reduce random error. Normally, calibration (two point for each element) will 
be accomplished using a calibration blank (zero concentration values) and a 
standard blends containing each of the elements of interest at 10 ug/mL, except 
Ca, Al, Mg, Fe, and silver which will be at 100 and 1.0 ug/mL, respectively. 

7.4 Once initial calibrations have been done and before beginning a sample run, 
reanalyze the high mixed calibration standards as if each were a sample. 
Concentration values should not deviate from actual values by more than 
10 percent. If they do, follow the instrument manufacturer's instructions to 
correct this condition. 

7.5 Flush the system with the calibration blank solution for at least 1 minute 
between all analyses. 

7.6 Analyze the instrument check standard and the calibration blank after each 
10 samples or 1 hour of operation, whichever is shorter. 

7.7 The chronology of analyses should follow the following general pattern: 

CAL BLK; CALl; CAL2 (opt.); CAU (opt.); CALCHK; lEC; 10 Samples; 
CAL BLK; INSTR CHK STD; 10 Samples; CAL BLK; INSTR CHK STD. 

7.8 Calculations: If dilutions were performed, the appropriate factors must be ap
plied to sample values. All results should be reported in mg/L (liquids) to the 
thousandths place and up to three significant figures. Reagent blanks may be 
subtracted from sample results if the analyst deems it necessary. 

8.0 QUALITY CONTROL 

8.1 All pertinent data must be maintained in a hardcopy file with the corresponding 
batch file information of samples for which it was collected. This includes 
digestion method blanks and calibration data. Copying may be necessary to 
fulfill this requirement. 

8.2 Dilute and reanalyze all samples which exceed the 1/2 x LDR for each element 

8.3 Employ a minimum of one method (digestion) blank (MB) per dilution batch 
(~20) to determine if contamination or memory effects are occurring. 

It is recommended that whenever a new or unusual sample matrix is 
encountered, a series of tests be performed prior to analysis. 

9 
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Matrix spike addition: An analyte spike added to a portion of a prepared 
sample, or its dilution, should be recovered to within 75 to 125 percent of the 
known value. The spike addition should produce a minimum level of 10 times 
and a maximum of 100 times the instrument detection limit If the spike is not 
recovered within the specified limits, a matrix effect should be suspected. 

CAUTION: Use a wavelength scan for the elements of interest to determine 
if spectral overlap may be occurring. 

8.4 Check the instrument Standardization by analyzing appropriate check standards 
as follows. 

8.4.1 Check the instrument calibration using a calibration blank and two 
appropriate standards (see 7.3 and 7.6). 

8.4.1.1 The results of the initial calibration verification (7.3) must 
agree within 10 percent. 

8.4.1.2 The results of subsequent instrument check standard assays 
must agree within 10 percent of the expected value; if not, 
terminate the analysis, correct the problem, and recalibrate 
the instrument, and reanalyze the previous samples run 
since the last valid check. 

8.4.1.3 The calibration blank should not show any elements at 
values > the reporting threshold (PQL); if not, correct the 
problem. 

8.4.2 Interelement correction factors must be verified at the beginning of 
each analytical run. Do this be analyzing the interference check 
sample. Results should be within 20 percent of the true value 
obtained in 8.4.1.1. 

8.4.2.1 The elements which generally are considered to be major 
potential interferents are aluminum, calcium, magnesium, 
and iron. 

8.4.2.2 The daily lEC check is performed by analyzing a blend con
taining all elements of interest including the major inter
ferents at a significantly higher concentration than the 
interferees. See 5.9. This solution is made using appro
priate dilutions of Standards, containing the interferents at 
relatively high concentration. 

8.5 A quality control sample obtained from a source independent of the calibration 
standards must be used periodically to verify the calibration standards. A fresh 
dilution of this sample should be used to monitor the standards. Periodic checks 
should agree within 10 percent of the true value listed on the control sample. 
If not prepare fresh calibration standard solutions and recheck. 



9.0 ADDITIONAL INFORMATION 

9.1 Instrument Run Log: Record all analyses (calibration, QC, and samples in the 
Log Book. A Log should be prepared for each instrument The pages should 
all be signed by the analyst Information must include sample i.d., project/dash 
nos., digestion methods performed, standard solutions used (referenced to Stan
dards Prep. Log.), date of analysis, dilution factors, weights for solid samples, 
notebook references, and software file numbers. Other comments may be added 
as well, at the discretion of the analyst 

9.2 Analyst Green Notebook: Special calculations may be necessary for certain situ
ations. These should be entered into the Analysts Green Notebook. The note
book and page number should then be enter^ as a reference in 7.7. Conoco 
R&E procedures must be followed for all Green Notebook records. 

9.3 Project Files: Hardcopy of all raw data and preliminary reports must be main
tained by the Lab Staff. These files will be kept on a daily basis. The Instru
ment Run Log may then be used to recover Project related data from the files, 
by referencing analysis dates and project numbers. 

9.4 Digestion Lab Log Sheet. A log sheet filled out by the Digestion Lab will 
accompany each batch of samples to the Instrument Lab. This will reflect which 
method is needed for assay, and it will list the parameters to be determined. 
The analyst must mark samples complete on this form and return the finished 
samples together with the form to the Digestion Lab. The Form allows for the 
analyst to request rework on samples as well, if that is deemed necessary for 
some reason by the analyst (e.g. redigest, or redigest and spike). 

9.5 Reports will be generated by the analyst using the Environmental Sample 
Analysis Results Load Sheet. 

REFERENCES 

1. Test Methods for Evaluating Solid Waste, SW846", 3rd Ed., Revision 1, December 
1987, Method 6010. 

2. 40 CFR 136, Appendix C, Method 200.7, July 1, 1990. 

PREPARED BY: 

Harry L. Gearhart Sheri L. Blaylock 
Senior Research Associate Chemist 
Environmental Services Division Environmental Services Division 

amr/falcon.hlg 
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ATTACHMENT 5 

SEAL Health and Safety Plan 



4.0 SAFtriT 

4.1 General Information 

o 
Personnel working aboard SEAL arc required to be familiar with the truck's 
safety features and the safely manuals provided in the Manuals Bookshelf. 
Most importantly, operators must be familiar and understand this document, 
the Operation and Safety Manual for the Subsurface Environmental Assess
ment Laboratory (SEAL1. Personnel must also be familiar with Hazcom pro
cedures and know how these procedures pertain to each work site. 

4.2 Reporting of Accident, Injury or Illness 

Personnel working on SEAL will report any accident, injury or illness to the 
appropriate supervisor immediately at Conoco in Ponca City. In case of 
accident or injury, the person in charge will accompany the employee to the 
medical office on-site or in instances of variable sites, to the nearest 
emergency room location. A cellular phone on-board SEAL can be used to 
contact emergency services if needed. 

4J Hazard Communication Procedures 

Personnel working on SEAL will complete and document Hazcom Training 
and will be familiar with all Hazcom procedures. Documentation will be 
available for inspection concerning any and all training required for working 
on specific sites including TSD sites. Employees will review MSDSs and other 
safety information before work begins. 

4.4 Safety Equipment 

4.4.1 First Aid Kit 

A first aid kit is attached to the wall above the tool box by the rear 
exit door. The kit includes: 

• Bandages 
• Tape 
• Skin Disinfectant 
• First Aid Cream 
• Instant Ice Packs 

4.4.2 Eye Wash Apparatus 

Two sealed, ?>2 oz, eye wash containers with eye cup are located for 
easy access on the truck. One is located on the wall by the hydraulic 
controls, the other is located above the sink. All personnel will be 
instructed as to their use. The bottles are labeled with an expiration 
dale of approximately two (2) years. Unsealed bottles are discarded. 



4.-4J Fire F.vtingiiishers 

There arc four (4) fire extinguishers on the truck. One fire 
extinguisher is located in the cab; two extinguishers are located 
inside the cabin; one in the front and one in rear of the cabin; one 
extinguisher is located on the outside rear of the truck nex-t to the 
generator. Three are dry chemical A & B, and the fourth is a Halon 
A B, and C rated (next to generator). 

4.4.4 Eye Protection 

Safely glasses will be required to be worn at all times while the truck 
is in operation. Safely glasses and/or goggles will be provided to 
visitors. Glasses are kept in the lockers. Safety glasses must be fitted 
with inflexible side shields. 

4.4.5 Gloves 

Appropriate gloves will provided. Nitrile rubber gloves are to be 
worn while handling hazardous materials. Work gloves are to be 
worn while operating the cone penetrometer system. Applicable 
gloves will be worn while operating the cone penetrometer, water, 
or soil sampling devices, and while grouting and decontaminating 
equipment 

4.4.6 Foot Protection 

All personnel working on-board SEAL are required to wear steel-
toed footwear. 

4.4.7 Communication Radios and Telephone 

A 2-way General Electric Radio is mounted in the cab. Also on 
board is a hand-held radio that can be carried away from the truck. 
A cellular telephone is located in the rear of the truck- Emergency 
numbers will posted at every plant location. 

4.4.8 Disposable Coveralls 

Disposable coveralls are kept in the lockers located in the front 
portion of the cabin. 

4.4.9 Hard Hats 

Hard hats are kept in the lockers located in the front part of the 
cabin. Hard hats are not required unless required by the plant or 
where overhead hazards exist 



4.4.10 Truck backup alarm 

When ihc truck's transmission is placed in reverse, the backup alarm 
immediately begias sounding. This alarm can be heard very easily by 
anyone at the rear of the truck. 

4.4.11 Outside Mounted Trouble Lights 

These lights are located on the exterior of SEAL. One is located at 
the rear of the truck next to the Onan generator. One each is 
located on each side of the truck above the decontamination systems 
location. The switch for turning these lights on is located beneath 
the hydraulic controls in the truck's cabin. 

4.5 Truck Cabin Safety Features 

The cabin has the following built-in safety features: 

• Two Entrance-Exit Doors. Both doors are located on the right side of the 
truck and can be opened from inside or outside. Doors can be opened 
from inside when the truck is locked. One ladder is designated for each 
door and is attached to hooks immediately below doors. Each door has 
safety chains extending across the opening securely fastened on each side. 

• Hand holds. Adjacent to each doorway are two hand holds. Each hand 
hold is strongly secured to the truck and facilitate the safe use of the 
ladders. The rear door is fitted with a handrail. 

• Windows. There are four windows, two windows on each side of the 
truck. 

• Ventilation System. The ventilation system is described in Section 3.1.3. 

• Decontamination System. The decontamination system is described in 
Section 3.1.7. 

• Model 2180 Single Channel Hydrogen Sulfide Gas Monitor 1188. 
Described in section 3.1.9. 

• Model 480 Single Channel Combustible Gas Monitor 0689. Described in 
section 3.1.9. 

• In-cabin hydraulic system splash guards and containment cables are in 
place. 

4.6 Operational Safety Precautions 

The following items will be part of the standard operating safety precautions: 



The Hydrogen Sulfide and Combuslible Gas Monitors will be on at all 
times. 

Ventilation system should be operated whenever MSDS items are being 
handled in the cabin area, especially when working at sites of known 
contamination. 

Chemicals shall be properly stored in cabinets/refrigerator when not in 
use. 

Smoking will not be permitted on the SEAJL 

Eating must be confined to the mechanical front section of the cabin area 
at all times. Personnel should, however, abstain from eating on SEAL 
when working at probable contaminated sites and should, at these parti
cular sites, leave the truck and eat at an appropriate facility. 

Ail work areas will be routinely cleaned with appropriate cleaners. 

Compressed gas cylinders are loaded aboard from the R&D West dock. 

If cylinders must be loaded or unloaded in the field, personnel will load 
and unload in pairs. Loading and unloading will be done from ground 
level without ladders, or from a truck bed. 

Checklists addressing routine procedures for the truck will be used and 
documented. These checklists are located in Section 8.0 of this manual. 
These include: 

Pre-Trip/Post-Trip Truck Maintenance and Safety Preparation 
Pre-Trip General Equipment and Safety Preparation 
SEAL Operators 
Hazcom On-Site 
Site Precvalualion 
Pre-Sctup 
Pre-Operation 
Post-Operation 

4.7 Literature 

The following manuals are kept in the Manuals Bookshelf in the cabin of the 
truck and in Ponca City at 117B RE: 

SEAL Operation/Safely Manual 
MSDS Notebook 
R&D East Safely Manual 
NAP Safety Manual 
First Aid Manual 
Du Pont Physical Distribution Guidelines 
Safety Manual for Geophysical Field Operations 



Manual for Field Operations 
A Chemical Health and Safety Reference Guide 
Federal Motor Carrier Safety Regulations Pocketbook 
Driver's Pocket Guide to Hazardous Materials (Sixth Edition) 
5S90 Gas Chromatograph Reference Manual 
5890 Gas Chromatograph User's Manual 
HP 3396A Integrator Operating and Reference Manual 
Optiflow 520 Digital Flowmeter Operation Manual 
Mettlcr PM4600 Delta Range Balance Operation Manual 
Mopet Motorized Pipetter Operation Manual 
HP ColorPro Graphics Plotter Operation Manual 
Okidata Microline 320 Printer Operation and Setup Manual 
TI-60 Calculator Operating Manual 
Tekmar Autosampler Manual 
ELCD Manual 
O.I. PID Manual 
O.I. FID Manual 
Cone Penetration Test Data Interpretation Routine Program Instruction 
Manual 
Model 1057-24 Inverter Users Manual 
Guidelines for Use and Interpretation of the Electronic Cone 
Penetration Test 
Extended Field Computer System Operation and Instruction Manual 
BAT Groundwater Monitoring System Instruction Handbook 
Fisher TW-6 Pipe and Cable Locator Operation Manual SiW 
Sperry-Vickers Hydraulic Valve Components and Flow Control Valve 
Information and Overhaul Manual 
Chronomite Instant-flow Water Heater Manual 
Dayton Wet-Dry Vacuum Manual 
Chemgrout Mini-Grout Pump Manual 
Webasto Diesel-Powered Water Heater Manual 
Model 2180 Hydrogen Sulfide Gas Monitor 1188 Manual 
Model 480 Combustible Gas Monitor 0689 Manual 



0 S.O STANDARD OPERATING PROCEDURES 

Iinmcdiatc decisions concerning any procedures in ihis section can be made quickly 
by referencing ihc SEAL EVALUATION DECISION TREE (Section 7). 

5.1 Site Prccvaluadon 

Site prcevaluation is the first step in standard operation of SEAL. A 
precvaluaiion consists of an on-site visit in advance to using SEAL. Sec step 
1.0 in SEAL Evaluation Decision Tree for these procedures and steps. During 
the pre-site visit a complete list of compounds and the estimated 
concentrations that may be encountered must be provided. Also a 
determination must be made if samples are to be collected, and if so, what are 
the analyses to be run. If analyses are to be run, a complete list of the 
particular compounds and at what levels of detection required, must be 
produced for this particular work-site. This information must be evaluated and 
compared to the limits of SEAL's analytical system before a commitment to 
this particular site's work. 

5.2 Site Evaluation 

A site evaluation will include the following reviewed information; 

• Stratigraphy maps 
• Survey information 
• Location of subsurface utilities, underground tanks, pipelines, and 

product lines. 
• Location of overhead utilities and obstructions 
• Additional information obtained from local personnel. 

As a precautionary procedure the Fisher Metal Detector will be used to 
detect underground metal objects. It must be noted here that the metal 
detectors reliability can only be accepted if there are not any topographical 
metal objects within 25 feet of area that is being surveyed. Bright spray paint 
will be used to mark any underground ha^ards detected. The site sampling 
points will be clearly marked with paint. The location of all surface and 
subsurface obstacles will be so indicated on the site map. The sampling sites 
will be indicated on the site map. The site map will be permanently attached 
to the official log-book. 

Overall height of the truck (13' 4") and weight (46,000 lbs) will be addressed 
when assessing the site. 

In order to level the truck with the jacks, the slope of the surface must not 
exceed 6%. 

53 Operating Procedures for Truck 

SJ.l Hydraulic System 



1. Truck is scl at the specific idle speed of 1400 RPM and the 
hydraulic s^-slem engaged. 

2. Operator levels truck from inside cabin adjusting the four 
leveling cylinders as per instructions. It should be noted here 
that when the site is located on unlevel ground the truck 
should be parked perpendicular to the slope and not parallel 
and should be pointed downhill so as to keep the rear axles 
closer to the ground, therefore keeping the major weight of 
the truck closer to the ground. 

3. When sounding is to begin, operator uses the hydraulic control 
levers to lower the ram with the jaw-locked rods into the 
ground. 

4. Operator may elect to use hydraulic drill to break open hard 
surface before penetration of rods or the dummy tipped rod 
can be used to break through asphalt, or other hard surface 
material. 

5. When decontamination system is to be used the hydraulic drill 
must be disconnected and the decontamination hydraulic lines 
connected in their place. 

HAZARDS/RESPONSE 

1. High-pressure lines leaking or breaking; Alsorb U Absorbent Sheets which are 100% 
polypropylene are carried on board to soak up spills of hydraulic oil. Tools are available 
for repairing any problem. Wherever possible, exposed hydraulic lines are covered with 
splash-guards. Lines are also equipped with retainers which will not allow the lines to 
flail freely if connections break. 

2. High temperature and repeated exposure to hydraulic oils is discussed on the MSDS 
sheet 

3. Leveling cylinders will be secured in up position with special locking devices before 
moving. 

5J5.2 Backing Of Truck 

Whenever possible, while backing the truck the second operator will 
stand to the driver's side of the truck toward the rear area to help 
direct driver. 

Truck Setup 

1. Set emergency brake 
2. Set engine idle-speed at 1400 RPM 
3. Engage hydraulic pump per Truck Operating Manual 
4. Turn on air line to cabin 



5. Insert grounding rod into ground 
6. Start Onan Generator per Generator Operating Manual 
7. Turn on ventilation system and check flowmeter indicating 

system is operating 
8. Observe all hydraulic lines outside of cabin at this time 
9. Upon entering cabin turn on both Gas Monitors 

10. Remove safety caps from gas cylinders, attach lines from 
regulators and turn on all appropriate gases to Gas 
Chromatograph 

11. Place oil in headspace analyzer 
IZ Turn on all instruments except computer 
13. Level truck utilizing bubble level located on ram 
14. Reference now to the appropriate section for a particular 

operation 

5.4 Operating Procedures for Standard Electronic G)ne 

MATERIALS 

Electronic Cone 
Driving Ram 
Cone Rods 
Computer 

1. The particular cone to be used should be attached to the computer 
cable and alVowed to warm up with the computer. 

2. To bcgJn sounding attach the appropriate rods to the cone and insert 
them into the holding jaws. 

3. The baseline is set on the computer. If beginning baseline is 
appropriate, we are ready to begin the actual sounding. 

4. Determination for using the decontamination system should be 
completed now. If the system will be needed, it should be installed in 
place now. 

5. The insertion of the cone through the soil is carried out at a rate of 
2 cm/sec. Rods are attached one at a time as the rods are lowered. 
When the desired depth is reached, or the maximum resistance is 
reached, the rods are withdrawn one at a time reversing the same 
method used during insertion. 

6. Data obtained during sounding is printed out and recorded as it is 
obtained. 

7. Rods are retrieved by exactly the opposite procedures for sounding. If 
decontamination is to be implemented, follow the decontamination 
procedures in Section 5.7. 



8. Grouting of the hole will now be implemented using the appropriate 
technique. Refer to Section 5.8. 

lI.\Z.\Rl)S/Ri:Sl'ON'SE 

1. Placement of hands and location of computer cable during sounding are the most 
important items to be addressed by the second operator. Keep cable organized at all 
times. While ram is being moved up or down do not place hands in or around ram. Be 
aware of other operators actions at all times during sounding. 

2. Handling of the cone itself is very important. The tips are pointed and sharp. Wear 
gloves at all times when handling the conies and rods. 

3. The first 15 feet of penetration can be critical due to the unknown aspect of subsurface 
obstructions. During this time operators must be alert Special attention must be given 
the gas detection system. Special attention must be given to the EFCS, specifically 
inclination and tip resistance. Gas Chromatograph runs must not be started at this time. 

4. If decontamination system is being used during retrieving, be sure to turn off 
decontamination system before bringing cone through the system apparatus. 

5. If decontamination system is being used be sure to detach computer cable-end to cone 
until cone has gone through the decontamination system. 

5.5 Operating Procedure for Piezometer Cone 

MATERIALS 

Piezometer Cone 
Driving Ram 
Cone Rods 
Computer 
Filter Stones 
Rubber retainer rings 

1. Prior to actual assembly of the system, the filter stones must be deaired. 
With this process the filter stones are placed in a jar of glycerin which 
is placed in a small ultrasonic bath which is kept under vacuum and 
heated to over 100°C but not over 175°C. The filter stones must be 
totally submersed in the glycerin. They are allowed to deair for at least 
24 hours. The top is placed immediately on the jar when completed. 
This operation is best completed in the home laboratory. 

2. The cone should be attached to the computer cable and allowed to 
warm up with the computer. 

3. Place cone in vice with tip end up and remove tip to expose the void 
chamber. This area must be deaired by flushing with a 50/50 solution of 
glycerin and water using a hypodermic needle. 
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4. Remove ihe cone from vice and place upside down in buckel of clean 
water. Remove a niter stone from storage and in.scrt it onto tip and 
screw tip into void chamber. 

5. Apply rubber retaining ring around the filter stone. 

6. To begin sounding, remove cone from bucket and attach the 
appropriate rods to the cone and insert them into the holding jaws. 

7. From here on follow procedures outlined in Section 5.4 on sounding. 

8. Piezometer Cone Dissipation Test is now carried out pausing during 
penetration. The dissipation test can be performed at any depth. The 
rate of dissipation of excess pore pressure to a certain percentage of 
the equilibrium pore pressure is measured. 

9. From here on follow procedures outlined in Section 5.4 on ending of 
sounding. 

ItAZARDS/RESPONSE 

Refer to Section 5.4 Hazards/Response for Electronic Cone. 

5.6. Sampling Procedures 

1. Check sample bottles or tubes to see that labels are correct and that 
preservatives have been added if required. If samples are extremely 
contaminated refer to Section 5.6.4 on Hazcom procedures for labeling. 

2. Fill field blanks. 

3. Complete sampling with as little agitation as possible if liquid or gas. 

4. With water samples, fill sample bottles (add preservatives for chlorine 
and other oxidizers if needed). Fill in the order: volatile organics, TOX, 
TOC, semi-volatile organics, and inorganics. 

5. Measure pH, temperature and conductivity. Equipment is to be 
calibrated against known standards prior to use. 

6. Attach security seals. 

7. Record field conditions and note appearance and odor of sample on the 
field log sheets. 

8. Rinse outside of sample bottle and place on ice. 

9. Clean equipment appropriately. 



S.6.1 Wjitcr Sampling Procedures 

MATERIALS 

BAT Sampling System 
Singic-cndcd 35 mL sample container with screw top containing flexible 

discs and washers 
Chain of weights 
Air driven vacuum pump for evacuating container 
Reel of wire (50 m) with shackle and length markers 
Bolt M 8 X 30 mm for removing filter tips 
Double-ended hypodermic needles 
Guide sleeve/spring assembly 
Sample container housing 
Single-ended hypodermic needles 
Syringe (20 mL) 
BAT Enviroprobe 
BAT Sampling Rods 

1. Determination of decontamination needs should be addressed 
before beginning, according to procedures in Section 5.7. If 
decontamination is required the inner washing brushes and seals 
in the decontamination system must be changed out with the 
small cone-rod size taken out and the larger BAT-rod size 
inserted. 

2. Sample containers, which consist of the flexible disc, TEFLON 
washer, plastic top with septum and the single-ended glass tube 
itself, are prepared in the lab prior to on-site use by boiling or 
autoclaving for 10 minutes at 105"'C. 

3. The containers are evacuated on-site since the container must be 
at a lower pressure than the groundwater at the filters tip. This 
is accomplished by using the air powered vacuum pump with 
short tube and ne^le attached. 

4. The sampling unit is now assembled. The stainless steel tip is 
attached to the appropriate rods with water sampling mechanism 
attached. 

5. The complete mechanism is lowered to the predetermined depth 
using the penetrometer ram system. The rods are then retracted 
exposing the sampler screen. 

6. The desired depth is measured using the attached numbered 
trigger wire mechanism. 

7. Lowering of the weighted mechanism triggers the needle from 
the sample container to the tip itself. Filling will now take place. 

o 



8. Upon complciion of filling, the mechanism is raised out of the 
rods. 

9. llie sample container is then removed from the mechanism. 

10. Purging is usually required at least once, and depending on the 
sample characteristics as to clarity, could need purging several 
times before a suitable sample is collected. 

11. The container is then stored appropriately until analyses are 
going to be run. 

12. The rods are removed from the ground. 

13. Grouting procedures in Section 11 should now be followed. 

HAZARDS/RESPONSE 

1. Hypodermic needles; Care will be taken to avoid accidents with needles. Needle tips 
will have covers attached and taped and placed in disposal containers. 

2. Water sample vials do not pose a hazard unless broken. These containers are septa-
sealed vials. 

3. Contaminated rods and equipment will be cleaned with the decontamination system per 
Section 5.7. 

4. Contaminated Piezometers will be disassembled and cleaned in the sink using proper 
ventilation and washing procedures. 

5. Samples will be handled in the ventilation hood. 

6. Special attention should be given to the decontamination system to ascertain that the 
brushes and seals have been changed to the BAT rod size. 

5.6.2 Soil Sampling Procedures 

MATERIALS 

Stainless Steel Soil Tubes 
Tip Assembly 
Tremme Line Catch Assembly 
BAT Rod Adapter 

1. Be sure all sampling equipment has been properly cleaned and 
kept in clean storage prior to assembly of soil sampler. 

2. PVC gloves are worn during assembly of sampler which is 
completed per SEAL instructional training. Prior 
determination of core length is advisable before assembly. 



3. Allach assembled sampler to BAT sampling rods and prepare 
in ram assembly for penetrating. 

4. Lower sampler to predetermined depth and retract 
three inches to unlock tip mechanism. Lower trcmme line to 
retract tip to top of sampler. Push sampler to fill correct 
length of soil tubes. 

5. Retract rods with sampler attached. Remove sample tubes 
and place in sealed plastic bags. PVC gloves are worn at all 
times while handling sample tubes. 

6. Remove soil cores from tube inside the vent hood area. 
Samples are placed in appropriate sample containers. If Geld 
analyses are to be done, these are prepared at this time also. 

7. Sampling equipment is stored in sealed bags until washed and 
decontaminated. 

o 

HAZARDS/RESPONSE 

1. Pointed sampler tip - Always be aware of sharpness of tip. 

2. Soil Sample Tubes will be open on both ends, therefore when handling, use PVC 
surgical gloves. 

3. Contaminated rods will be cleaned with the decontamination system. 

4. Soil Sampling device will be washed and decontaminated if needed using Alconox 
detergent and rinsed with dcionized water. 

5. Do not poke fingers through the sand catcher. 

5.6J Soil-Gas Sampling Procedures 

Refer to operating procedures for water sampling (Section 5.6.1). 

5.6.4 Procedures for Packaging and Shipping Samples 

1. Dry inside of shipping container 
2. Place at least 2 layers of bubble pack on bottom of container 
3. Place open drum liner inside container 
4. Wrap larger bottles in bubble pack and smaller bottles in 

styrofoam holders. Bottles should be chilled prior to shipping. 
5. Place bottles and holders inside plastic bags in the container. 

Bottles should be upright and packed as tightly as possible. 
6. Fill the plastic bag with wet ice (do not use dry or blue ice). 
7. Remove air from top portion of plastic bag, twist excess plastic 

lightly and wrap with ties. 



8. Nolc sample dates and limes on chain-of-cuslody. Finish filling 
out sample log sheet and chain-of-custody. Remove back copy 
of these forms for truck file. 

9. Place chain-of-custody and sample log sheet in the plastic 
folders and place in the container on top, outside of the 
plastic bag. 

10. Close container and seal tightly with strapping tape. 
11. Place security seal on the strapping tape at the point where 

the container lid and bottom meet. 
12. Ship priority-one (overnight) via Federal Express, Airborne, 

etc. 
13. Notify laboratory destination of shipment. 
14. When shipping samples that are suspected of contamination 

of greater than 1%, Hazcom Labels must be on the sample 
bottles. Hazcom procedures must be followed also when 
shipping. 

5.7 Decontamination Procedures 

1. The decontamination system will only be used when ground penetration 
is proceeding in areas where known toxic compounds are suspected in 
high concentrations. 

2. The s}'stem should already be in place according to instructions when 
beginning sounding or sampling. 

3. Attach hydraulic lines to decontamination system (DS) fittings on 
bulkhead on floor below hydraulic controls in cabin and beneath truck. 

4. Switch on front tank water heater. 

5. Switch on Wet-Vac system. 

6. Turn on valve on water supply. 

7. When retrieving the rods from the ground turn on the DS so it is 
running at the same time. Be sure system is turning in the clockwise 
direction by referring to directions on lever control. After one rod is 
above the jaws and ready to remove, turn off the DS. Continue this 
procedure until completed. 

8. Do not run the electronic cones thru the DS. Clean the cones 
immediately in sink in the truck. 

9. Do not run the soil sampler thru the DS. Clean the soil sampler in sink 
in the truck. 

10. When decontamination is complete turn off water and wet-vac. 



HAZAKOS/RKSI'ONSH: 

1. When friciion reducer is being used the reducer must be removed before entering the 
DS housing. 

5.8 Operating Procedures for Grouting 

MATERIALS 

Cement System Grout 
Class A-Type I Portland Cement 
Calcium Chloride 
D65 Dispersant 
D73 Fluid loss additive 

Water 
Stirrer 
Flexible 3/8 in PVC tubing 
Chemgrout Mini-Grout Pump 
Mixing containers (5 gal plastic) 
Disposal containers (5 gal plastic with lids) 
Clamp Adapting Rods 
Rubber gloves 
Safety glasses 
Hand spade 
Dust mask 

5.8.1 Mixing of Grout 

Before going to the field the grout system components can be 
premixed into two mixing components. Twenty-five lbs of cement are 
mixed with .07 lb of D65 and .5 lb of Calcium Chloride. Nine-
hundred fifty mLs of D73 are mixed with 1.3 gallons of water. 

When SEAL is going to be away from Ponca City for extended stays, 
the three additives are carried on board in premeasured amounts. 
The D73 is carried in 1000 mL plastic containers, the .5 lb of 
Calcium Chloride and D65 are also carried in a sufficient sized 
plastic containers. The cement is purchased while on the road. 

Calculations must be completed before grouting a specific hole to 
determine the exact amount of grout needed to fill the particular 
hole. This is done to ensure that there will be no voids left in the 
hole. The grout is mixed in a five gallon bucket The mixing is 
accomplished with an air-powered drill with stirrer attached. The air 
line outlet is located underneath the right front cabin door. The 
mixing proportions should be 1.3 gallons of water for each 25 lbs of 
grout material. The 25 lbs of grout is equal to 3 gallons of grout 
The basic formula for determining the amount of grout is very 
important. The grout will setup very quickly; therefore, it is very 
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imporlanl to mix only whal is needed per opening or openings that 
are being grouted at one time. Approximately 3.0 gallon of mixed 
grout will fill a 20 ft hole. 

Personnel will wear rubber gloves, safety glasses, dust mask, and long 
sleeved clothing. An abundance of water will be available at all 
times. 

S.8.2 Technique No. 1 

Technique No. 1 utilizes 3/8 inch PVC tubing which has been 
marked in meter lengths. This tubing is kept in fifty foot lengths and 
handled as rolls. The tubing is lowered the known depth of the hole. 
If the tubing mark matches the hole depth, grouting then begins. 
The tubing is connected to the grout pump. As the hole is filled, 
the tubing is pulled up slowly. Care must be taken to top off the 
opening properly to ensure there is no spillage on the surface. Any 
excess grout material is pumped into appropriate containers and the 
pump and tubing are flushed with water immediately. The flushing 
material is also collected into 5 gallon containers for disposal or can 
be used to mix grout for further grouting later. Tlie disposal 
container is discarded according to specific site procedures and is 
documented. 

5.823 Technique No. 2 

This technique is utilized if it is determined the hole did collapse. 
This is determined by lowering the weighted tape measure down the 
hole from within the truck and comparing the measured depth with 
the computer print out depth reading. This technique is also utilized 
if the specific site requirements require downhole grouting. 
Technique No. 2 utilizes a 3/8" flexible PVC tubing threaded through 
sounding rods. A throw-a-way replaceable tip is inserted in the first 
rod. The rods are lowered down an existing hole to the desired 
depth. If the area is a contaminated area the rods must be inserted 
through the DS as described in Section 5.7. The top end is 
connected to the grout pump. When the desired depth is reached, 
the rods are backed off approximately 6 inches. Grout is then 
pumped down the tube to disengage the tip. The rods are raised 2 
cm/sec as the grout is being pumped. Pumping is ceased as the top 
rod is removed. Repeat this procedure until end of rod reaches the 
top of the hole. Clean water is then pumped thru the system to flush 
out any excess grout. The excess is pumped into five gallon 
containers for future proper disposal according to specific site 
procedures and will be documented. 

5.8.4 Technique No. 3 

The truck is moved a short distance to allow ease of access to the 
hole. A funnel is inserted into the hole and the mixed grout is 



poured down ihc hole until the hole is full at ground level. If the 
calculated amount of grout isn't accepted by the hole, insert the 3/8 
inch PVC tubing down the hole and force grout down using the 
grout pump until hole is completely filled. Rinse funnel into liquid 
disposal container. If tubing is used also flush into the liquid disposal 
container with water until clean. The disposal container is disposed 
of according to the specific site procedures and will be documented. 

lUZARDS/RESPONSE 

1. Grouting material may be a skin irritant. Avoid prolonged exposure to skin. Wash off 
with water. Breathing of the dust should be avoided. 

2. MSDS sheets for the grouting materials are on the truck. 

3. Product or other materials may surface from the hole while grouting is in progress. 
Immediately clean up the material and place in five gallon buckets and seal. Tliese will 
be disposed of according to the specific sites procedures and will be documented. 

5.9 Analytical Procedures 

5.9.1 Analysis of Water Samples 

1. Personnel will be wearing PVC surgical gloves before 
beginning analysis. 

2. Sample preparation is carried out under the fume hood 
located on the lab top. 

3. Ten mL of sample is removed from water sampling bottle 
container or storage sample bottle located in the refrigerator, 
and placed in the 20 mL headspace vial using a pipetter. The 
vial is immediately sealed and placed in the Tel^ar Auto-
sampler. GC analysis then begins according to the particular 
analytical method used. 

4. Unused sample is discarded into the liquid waste disposal 
system and the sample containers are discarded to the glass 
waste disposal system, or placed in storage for further 
analyses. 

5.9.2 Analysis of Soil Samples 

1. Operators will at all times be wearing PVC surgical gloves to 
avoid exposure and contamination of sample. 

o 

2. Sample preparation will be carried out using the ventilation 
system and hood. 



5.93 

3. Samples arc removed from core lubes and placed in 
appropriate analysis container. 

4. For on-board analysis, 10 gm of soil are placed in a 20 mL 
headspacc vial. The vial is placed in the Tekmar aulosampler. 
GC analysis is run according to a specific method. 

5. Unused portion of sample will be discarded or resealed and 
stored for further analyses. 

Analysis of Soil-Gas Samples 

Refer to operating procedures for water analysis (Section 5.9.1). 

HAZARDS/RESPONSE 

1. Before starting up GC and autosampler, all fittings pertaining to any of the gases that 
are being used must be checked for leaks and be totally secured. 

2. Detectors on the GC are very hot and contact with them must be avoided. 

3. Hands will be kept dry when handling any cables connected to the analytical equipment, 

k samples will be assumed contaminated therefore handle all samples accordingly. 

\ Assorted glassware is being used therefore care will be taken to avoid broken pieces. 

Reusable contaminated hardware and glassware will be washed in Alconox and 
thoroughly rinsed with deionized water. 

5.10 Sampling and Stratigraphy Quality Assurance/Quality Control 

In order to ensure the accuracy of stratigraphy data collected with the cone 
penetrometer system, correlations are made with existing soil core or well log 
data where they exisL 

Soil samples are collected from distinct zones for visual confirmation by 
trained geologists. 

Depth readings are made continuously with a mechanical/electronic recording 
device. These readings are confirmed by two methods. Rods are one meter in 
length and the number of rods used are counted. When soil conditions permit 
(non-collapsing hole) a measuring tape is lowered into the hole. 

Automatic equipment decontamination is completed between samples and 
between holes. 

Prior to collection of water samples for analyses, the equipment volume is 
purged and discarded. 



Soil samples are collccicd dircciiy inio cleaned stainless steel tubes. 

Equipment blanks, trip blanks, and duplicates are taken as needed, for both 
water and soil samples. Matrix spiked duplicates are also prepared, as needed. 

Each site is flagged and staked for later survey or mapping. 

(» 



6.0 REVISION AND UPDATING PROCEDURES 

Continuous revisions arc expected due to additions to the truck and alterations to 
operating procedures. Scheduled revisions will be completed yearly or as needed. 



7.0 OPERATIONAL DECISION TREE 

Step I.O Site Prccvalualion 

Idcnlifying and Evaluating Ph>'sical Limitations 

Height with bellows down < 13 ft 
6 in - STOP 
> 13 ft 
6 in - CONTINUE 

Height with bellows up < 18 ft - STOP 
> 18 ft - CONTINUE 

Weight < 25 tons - STOP 
> 25 tons - CONTINUE 

Width < 8 ft - STOP 
> 8 ft - CONTINUE 

> 6% Grade - STOP 
< 6% Grade - CONTINUE 

Ground surface conditions unable to support truck - STOP 

Step 2.0 Site Evaluation 

2.1 Stratigraphy Assessment 

Ground Penetrable 

Hand-Probe Penetration 
< 10 ft - STOP 
> 10 ft - CONTINUE 

2.2 Soil/Water/Soil-gas Sampling Assessment 

Probe unable to penetrate to predetermined sampling 
depth - STOP. 

Determine if depth is sufficient for sampling. 

Probe penetrates to predetermined depth - CONTINUE. 

2.3 Analytical Capability Assessment 

Required detection levels of components attainable -
CONTINUE. 

o 
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Required deteclion levels of compcnenis non-allainabic -
STOP. 

Step 3.0 Subsurface Obslruction As.scssmenl 

Locations of utilities, pipelines, and tanks specifically indicated on site 
map - CONTINUE. 

Locations not specifically indicated - STOP. 

Local personnel specifically indicate locations - CONTINUE. 

Local personnel do not know locations - STOP. 

Assess all questionable locations using metal detection and specific 
assessments by SEAL personnel. 

Step 4.0 On-Site Operation Evaluations 

4.1 Truck Setup Preparation 

Combustible gas detector siren not sounding - CONTINUE. 

Combustible gas detector siren sounding - STOP. 

Operate ventilation fan until detector siren stops - CONTINUE. 

Upon entering cabin check hydrogen gas cylinder for leakage -
CONTINUE. 

Truck leveling is completed - CONTINUE 

Truck cannot be leveled - STOP. 

Reposition truck - CONTNUE. 

Repositioning not possible - STOP. 

If relocating position too close to proximity that it will not help -
ELIMINATE LOCATOR 

4.2 Sounding 

Computer baseline satisfactory - CONTNUE. 

Unsatisfactory baseline - STOP. 

Calibrate Cone - CONTNUE 

No downhole contamination suspected - CONTNUE 



Downholc contamination suspected - STOP. 

Install decontamination unit and confirm operation - CONTINUE. 

Immediate friction and/or tip quit indication - STOP. 

Relocate to next location - CONTINUE. 

Intermittent quit indications - STOP. 

Damage to equipment imminent - STOP. 

Quit indications due to very tight soils - CONTINUE. 

Severe buckling of 1/8 in inside sleeve and/or rebounding of 
sounding tubes over one inch - STOP. 

No buckling or rebounding CONTINUE until complete refusal. 

4.3 Soil/Vr'atcr/Soil-Gas Sampling 

No downhole contamination suspected - CONTINUE. 

Downhole contamination suspected - STOP. 

Install decontamination unit and confirm operation - CONTINUE. 

4.4 Grouting 

Non-collapsed hole. Move truck and begin grouting using 
Technique I or III - CONTINUE. 

Collapsed hole. Begin grouting using Technique II - CONTINUE. 

Step 5.0 Emergency Evaluations and Responses 

5.1 Follow these specific procedures during the first fifteen feet of 
ground penetration: 

DO NOT LEAVE CABIN. 

Keep doors shut and ladders up. 

Pay close attention to rods and gas detection monitors. 

5.2 Combustible or HjS gases detected with aid of gas detection 
monitors. 

Turn all systems off IMMEDIATELY. 



Evacuate truck immediately. 

Turn off generator. 

Evacuate area - keep people away. 

Notify proper authorities. 

5.3. Subsurface obstructions detected by Cone Responses. 

Remove rods from ground immediately. 

Turn off all systems. 

Review site problem. 



8.0 CHECKLISTS 

8.1 Pre-Trip General Equipment & Safety Preparation 

DATE 

SIGNATURE 

Qi 

SAFETY EQUIPMENT 

( ) Fire Extinguishers (4) 
( ) First Aid Kit 

Band-Aids 
Tape 
First aid cream 
Instant ice packs 
Disinfectant 
Concentrated eye wash 
Safety eye-wear 
Ear protection 
Foot protection 
Eye wash containers in date 
Gloves 
Hard bats 
Communication radio and batteries 
Extra batteries all sizes 
Safety cones and barrier ribbon 
Nomex clothing 

o 

OPERATING SUPPLIES 

Paper towels 
Detergent soap 
Waste containers 
Deionized water 
Syringes 
Scrubbers 
Gloves 
Solvents 
GC Standards 
Plumbing supplies 
Grouting supplies 
Decontamination supplies 
Sample bottles 
Chain-of-custody forms 
Sample labels 
UHP Gas cylinders 
General tools 
Snoop leak detection fluid 

o 



) Headspacc vials and supplies 
) Integrator paper 
) BAT water sampling supplies 
) PVC well setting supplies 
) Continuous core soil sample supplies 



8.2 SEAL Operators Q 
DATE 

SIGNATURE 

( ) Driver log book 

( ) Driver medical card 

( ) Commercial drivers license 

( ) Restrictions 

3 



8J Laboratory Hazard Communication Trogram Checklist 

DATE 

SIGNATURE 

MSDS'S YES NO 

1. Are all MSDS's received in the laboratory 
direct from vendors copied and sent to the 
R&E Industrial Hygienisl? () () 

2. Are all laboratory MSDS's filed in an 
appropriate manner, and made accessible to 
employees 24 hours per day? ( ) ( ) 

3. Have employees been trained to access 
a MSDS? ( ) ( ) 

4. Have employees been trained to understand 
the MSDS ? ( ) () 

VESSEUCONTAINER LABELING 

1. Have Hazard Identification Tags been prepared 
for each vessel greater than 12 liters in vol.? ( ) () 

2. Have Hazard Identification Tags been attached 
to these vessels? ( ) () 

3. Have all portable containers been properly 
labeled (as a minimum, permanent ink covered 
with transparent tape)? ( ) () 

4. Are all sample containers properly labeled 
(as a minimum, permanent ink covered with 
transparent tape)? ( ) ( ) 

5. Are all samples/containers etc., shipped with 
the appropriate label, and MSDS (or cover letter 
explaining health and physical hazards)? ( ) ( ) 

6. Have procedures been implemented to insure that 
labels on incoming containers are not removed, 
defaced, or covered up? ( ) ( ) 



8.4 Employee Informution and Training 

Training Provided By Health, Safety, and Environmental Group 

YES NO 
1, Have employees received initial generic Hazard Com, 

Training (available during New Employee Orientation 
Part A, or by request)? ( ) ( ) 

2, Have employees received OSHA 1910,120 training 
and/or refresher? () () 

Training Provided Bv Individual Group Supervisors 

1, Has a training program been established to train 
all employees regarding each health and physical 
hazard in their work area? ( ) ( ) 

2, Docs the training program include provisions 
for training employees upon the introduction 
of a new hazard into the workplace? ( ) ( ) 

3, Have employees been informed of the visual 
appearance or smell of the chemicals to which 
they may be exposed so they will know when 
they are being released into the atmosphere? ( ) ( ) 

4, Have employees been informed of the measures 
they can take to protect themselves from 
chemical hazards? () () 

5, Does the training program indicate specific 
procedures, work practices, and proper use of 
personal protective equipment? () () 

6, Have employees been informed of R&E's vessel 
and container labeling procedure? ( ) ( ) 

7, Does the training program include provisions 
for informing employees of hazards associated 
with non-routine tasks? () () 

8, Do you have an outline of the training presented 
to employees including a listing of audiovisual 
aids? () () 

GROUP SUPERVISOR 

SIGNATURE DATE 

O 



8.5 Site Preevaluatiun 

DATE 

SIGNATURE 

( ) Stratigraphy maps 
( ) Surface maps 
( ) Survey information 
( ) Type of service required 
( ) Special problems 
( ) Located water line 
( ) Located gas line 
( ) Located telephone line 
( ) Located electrical lines 
( ) Located sewer lines 
( ) Located other lines 

list 

( ) Metal detector survey 
( ) Hand-driven rod probe survey 
( ) Work locations identified with paint marks 
( ) Locations accessible (See section-Decision tree) 
( ) Familiar with site safety requirements 
( ) Previous subsurface work on file 
( ) Name and phone number of site manager 
( ) Phone numbers of all utility companies 
( ) Phone numbers of emergency units 
( ) Potential contaminants identified 
( ) Contaminants MSDS on file 



8.6 Pre-Sctup 

DATE 

SIGNATURE 

) Utility locations identified 

) Locations identified as to metal detection 

) Hazcom procedures identified 

) Identification of nearest telephones 

) Identification of nearest emergency station 

) Utility shutoffs identified 

) Safety barriers erected 

) Operational safety equipment in place 

o 



8.7 Prc-Opcrjfion Checklist 
(Individual Location) 

DATE 

SIGNATURE 

OPERATORS 

( ) Disengage transmission 

( ) Set emergency brake 

( ) Turn on utility air 

( ) Start generator 

( ) Start diesel-powered water heater 

() Turn on computer system 

( ) Turn on gas detection system 

( ) Check for air flow through gas detection system 
r 

( ) Install decontamination system I 

( ) Turn on compressed gases i 

( ) Check for leaks 

( ) Startup ail analytical systems T 

() Metal detector scan of area | 

( ) Pull up to specific site I 

( ) Disengage transmission ' 

( ) Set emergency brake I 

( ) Engage hydraulic system and set engine speed to 1200 RPM 

( ) Ground truck 

( ) Release safety chains 

() Level truck 

( ) Raise bellows 

*A11 discrepancies should be noted on reverse side 



8.8 Post-Operation Checklist 
fTnrlivirliial TyM-a<inn'\ (Individual Location) 

DATE 

SIGNATURE 

) Hole sealed 

) Area cleared of debris 

) Waste containers capped 

) Equipment secured 

) Lower bellows 

) Lower truck 

) Retrieve grounding rod 

) Turn off diesel-powered water heater 

) Disengage hydraulic system 

*A11 discrepancies should be noted on reverse side 



^1^^ 8.9 Completed Site Post-Operation Checklist 

DATE 

SIGNATURE 

OPERATORS 

( ) All truck systems off 

( ) All holes sealed 

( ) Waste tanks emptied 

( ) All waste, liquid and solid, disposed of according to specific procedures of site 
(receipt and documentation must be attached) 

( ) Water tanks emptied 

( ) All equipment secured 

( ) Remove decontamination system from beneath truck 

( ) Compressed gas cylinders turned off and capped 

( ) Hookup all utilities that were required off 

( ) Notebooks and checklists completed 

( ) Complete map with work locations 

( ) Notify facility manager and safety personnel 

'All discrepancies should be noted on reverse side 



8.10 Prc-Trip/Post-Trip Truck Maintenance and Safety Preparation Checklist CI 
UNIT NO. 
MAKE 
YEAR 
DATE 
MILEAGE 

( ) Genera! condition-exterior 

( ) Cab condition-interior 

( ) Radios 

( ) Parking brake on-start engine 

( ) Low air warning device 

( ) Tractor protection valve on 

( ) Tach at 1000 RPM-air pressure buildup 

( ) Tractor protection valve off 

( ) Engine off-compressor system air leak test 

( ) Tachograph, (Tampering)?, Tachometer, Gauges, Horn, Wipers and Visors 

( ) Heater-Defroster, Ar-Conditioner 

( ) Windshield, Cab Glass, Mirrors 

( ) Foot Pedals-condition 

( ) Steering wheel 

( ) Safety equipment 

( ) Fire extinguisher 
Inspection date 
Make 
UL Rating 

() First Ad Kit 

( ) Accident reporting kit 

( ) Emergency reflective triangles 



Sparc bulbs and fuses 

Scat bells 

All wheels, lugs, and tires 

Headlights, turn signals, clearance, road spot lights 

Front suspension-alignment ' 

Fuel leaks 

Peep window, right door 

Exhaust system 

Battery mounts, covers, cables 

Fuel tank and cap 

Cab reflectors 

Deck plates 

Unloading or backup lights 

Air hoses 

Electrical cord and connectors 

Frame, suspension, cross-members and brakes 

License plate-bracket 

Tractor air tanks 

Cab steps and grab handle 

Chock blocks-secured 



8.11 Gas Monitor Calibration 

DATE 

SIGNATURE 

Calibration of H^S and Combustible Gas Monitors. 

Equipment Used: 1% propane calibration gas in air, with 0-4 liter rotometer on bottle. HjS 
permeation device for HjS sample. 

This procedure to be used with sj-stem vacuum pump. 

Combustible Gas: 

Connect lower suction line to calibration gas bottle. Adjust rotometer for 2 liter flow. Adjust 
gas monitor to read 49% on meter. Disconnect calibration gas bottle and recheck zero 
adjustment. 

H.,S Gas Detector: 

A Kintec permeation type device was used to set HjS concentration. Permeation tube 
characteristics determine needed flow rates for a particular H^S concentration. Calibration 
information is provided with each tube. 

Connect lower suction hose to Kintec gas span output. Adjust flow rate for approximately 100 
ppm. Adjust upper level to desired reading. Monitor for 30 min. Disconnect Kintec. Let 
system air ouL Reconnect Kintec again. Adjust flow rate for approximately 20% of full scale. 
Adjust lower level adjustment for desired reading. 

Repeat procedure for confirmation of desired readings. 

NOTE: Adjustment procedures are described in monitor manuals in SEAL. 

Manuals show devices and calibration techniques at the sensor. Calibration with flow from 
the input was used to confirm that the sensor reading reflects funnel input. Calibration of the 
sensors directly does not ensure that the meter reading will correspond to the input of the 
funnel. 



9.0 TRUCK LICENSING, REGISTIUTION, AND INSrECTlON 

SEAL is Proportionally Registered in the following States with license No. P69145: 

Alabama Michigan Texas 
Arizona Minnesota Utah 
Arkansas Massachusetts Virginia 
California Missouri Washington 
Colorado Montana West Virginia 
Connecticut Nebraska Wisconsin 
Forida New York Wyoming 
Idaho North Carolina 
Illinois North Dakota 
Indiana Oklahoma 
Iowa Oregon 
Kansas Pennsylvania 
Kentucky South Carolina 
T ouisiana South Dakota 
Maryland Tcnne.s.see 

Owned & operated by Conoco R&E, Ponca City, Oldahoma. 



10.0 RECORDS 

Permanent bound notebooks arc maintained for the SEAL. Those being; 

Operation Log 
Analysis Log 
Checklist Log 
Reports 



11.0 FIGURES 



Mobile Lab /CP Procedures 

1001749D.DOC 



ENVIRONMENTAL SERVICES DIVISION METHOD 

FALCON ICP 

INDUCTIVELY COUPLED PLASMA ATOMIC ABSORPTION EMISSION 
SPECTROSCOPY 

1.0 SCOPE AND APPLICATION 

1.1 Inductively coupled plasma atomic emission spectroscopy (ICP) determines trace 
elements including metals in solution. The method is applicable to a large 
number of metals. Various matrices, including ground water, aqueous samples, 
and soils may be analyzed. Digestion prior to analysis is required for soils. 

1.2 The method is based upon SW846 Method 6010, However, EPA protocol QC 
is not followed. Procedures described fulfill general requirements for screening 
samples for trace metals. Elements for which the method are applicable are 
listed in Table 1. Detection limits will vary with the matrices and model of 
spectrometer. Conoco currently uses a Thermo Jarrell Ash Atomscan 16 
Sequential ICP. Estimated LDRs provide concentration ranges for clean 
aqueoiis samples. 

2.0 SUMMARY OF METHOD 

2.1 Prior to analysis, soil samples will be digested using microwave techniques. 
Water samples will be analyzed without digestion. If aqueous samples show 
excessive turbidity. Method 3005 or microwave digestion may be used at 
discretion of analyst Before collection of the sample, a decision must be made 
as to the type of data required (dissolved, total recoverable, or total) so that the 
appropriate preservation and pretreatment steps may be accomplished. 
Filtration, acid preservation, etc., are to be performed at the time the sample 
is collected or as soon as possible thereafter. 

2.2 The method describes the sequential multielemental determination of elements 
by ICP. This procedure is for field screening, and does not satisfy the quality 
control requirements of SW846 Method 6010 (3rd Ed., Update 1, Dec., 1987) 
or Method 200.7 (40 CFR 136, Appendix C, July 1, 1990). Method 6010 can 
be reported if all EPA QC requirements must be met. 

The method measures element-emitted light by optical spectrometry. Samples 
are nebulized and the resulting aerosol is transported to the plasma torch. 
Element-specific atomic-line emission spectra are produced by a radio-firequency 
inductively coupled argon plasma. The spectra are dispersed by a grating 
monochrometer, and the intensities of the lines are monitored by a 
photomultiplier tube. Background correction is required for trace element 
determination. Background must be measured adjacent to analyte lines on 
samples during analysis. The position selected for background measurement, on 
either or both sides of the analytical line, will be determined by the complexity 
of the spectnun adjacent to the analyte line. The position used must be free of 



TABLE 1 
RECOMMENDED WAVELENGTHS AND DETECTION LIMITS (UG/L) 

r IDL* MDL PQL 
1 Element Wavelength Est'd. Meas'd. Est'd. 

Aluminum 308.215 45 20 20 
Antimony 206.838 32 40 250 
Arsenic 193.696 53 20 100 
Boron 249.678 - 2050 

249.773 5 - -
Barium 493.409 - 2 20 

455.403 2 - -
Beryllium 313.042 0.3 3 10 
Bismuth 223.061 - 30 100 
Cadmium 228.802 - 3 10 1 

1 226.502 4 - . B 
i Calcium 317.933 10 3 10 

Chromium 267.716 7 5 25 
Cobalt 228.616 7 5 10 
Copper 324.754 6 2 10 
Iron 259.940 7 10 50 
Indium 230.606 - 25 250 

1 Lithium 670.784 5 - . 

1 Lead 220.353 42 70 250 
I Magnesiu 
II m 

279.079 30 30 100 
u In 

1 Manganese 257.610 2 20 25 
1 Molybdenu 

m 
202.030 8 6 50 

111 

Nickel 231.604 15 10 100 
Phosphoro 
tic 

178.287 - 30 150 
U5 

213.618 51 
Potassium 766.491 ** 800 2500 
Selenium 196.026 75 30 100 
Silver 328.068 7 5 10 
Silica 288.158 58 8 500 
(SiOj) 
Sodium 588.995 29 10 750 
Strontium 421.552 - 2 25 

407.771 0.3 - -

Titanium 334.941 - 2 25 
Thallium 190.864 40 80 100 
Vanadium 292.402 8 7 25 
Zinc 213.856 2 2 25 

1 Zirconium 339.192 - 3 10 1 

o 

Note: •EPA-6(X)/4-79-017, "Inductively Coupled Plasma-Atomic Emission Spectroscopy-
Prominent Lines." Given as a guide only. 

**Highly dependent upon operating conditions and plasma position. 

<3 



spectral interference and reflect the same change in background intensity as 
occurs at the analyte wavelength measured. Background correction is not 
required in cases of linebroadening where a background correction measurement 
would actually degrade the analytical result The possibility of additional 
interferences named in Section 3.0 should also be recognized and appropriate 
corrections made; tests for their presence are described in Step 8.5. 

3.0 INTERFERENCES 

3.1 Spectral interferences are caused by: (1) overlap of a spectral line from another 
element; (2) unresolved overlap of molecular band spectra; (3) background 
contribution from continuous or recombination phenomena; and (4) stray light 
from the line emission of high-concentration elements. Spectral overlap can be 
compensated for by computer-correcting the raw data after monitoring and mea
suring the interfering element Unresolved overlap requires selection of an 
alternate wavelength. Background contribution and stray light can usually be 
compensated for by a background correction adjacent to the analyte line. 

Previous experience with the sample matrix, or information from a companion 
technique for trace metal assays, can be used to verify the absence of spectral 
interference from an element in a sample. Potential spectral interferences for 
the recommended wavelengths are given in Table 2, Reference 1. The data in 
Table 2 are intended as rudimentary guides for indicating potential 
interferences; for this purpose, linear relations between concentration and 
intensity for the analytes and the interferences can be assumed. 

3.2 Physical interferences are effects associated with the sample nebulization and 
transport processes. Changes in viscosity and surface tension can cause signifi
cant inaccuracies, especially in samples containing high dissolved solids or high 
acid concentrations. If physical interferences are present, they must be reduced 
by diluting the sample or by using a peristaltic pump. Another problem that can 
occur with high dissolved solids is salt buildup at the tip of the nebulizer, which 
affects aerosol flow rate and causes instrumental drift The problem can be con
trolled by wetting the argon prior to nebulization, using a tip washer or diluting 
the sample. Also, it has been reported that better control of the argon flow rate 
improves instrument performance; this is accomplished with the use of a mass 
flow controller. 

3.3 Chemical interferences include molecular compound formation, ionization ef
fects, and solute vaporization effects. Normally, these effects are not significant 
with the ICP technique. If observed, they can be minimized by careful selection 
of operating conditions (incident power, observation position, and so forth), by 
buffering the sample, by matrix matching, and standard addition procedures. 
Chemical interferences are highly dependent on matrix type and the specific 
analyte element. 

4.0 APPARATUS AND MATERIALS 

4.1 Thermo Jarrell Ash Atomscan 16 Sequential ICAP. 



4.2 Apparatus required for digestion and sample preparation can be found in 
separate SOPs. 

5.0 REAGENTS 

5.1 Water supply purified with a Milli-Q system must be available. The water must 
be monitored daily, when in use, using a conductivity meter. Records of 
monitoring are kept in a log book maintained for each system according to the 
EVSD SOP for this purpose. 

5.2 Concentrated nitric acid, J. T. Baker, Instra-analyzed, or an equivalent purity. 

5.3 Nitric acid (1:1). Add 500 mL concentrated HNO, to 400 mL of Milli-Q water 
and dilute to 1 liter. Add acid slowly to the water with vigorous stirring. Do 
not allow the solution to overheat Pour the acid down the sides of the con
tainer to avoid sputtering. 

5.4 Concentrated hydrochloric acid, J. T. baker, reagent grade, or an equivalent 
purity. 

5.5 Hydrochloric acid (1:1). Add 500 mL concentrated HCl to 400 mL of Milli-Q 
water and dilute to 1 liter. Add acid slowly to the water with vigorous stirring. 
Do not allow the solution to overheat. Pour the acid down the sides of the con
tainer to avoid sputtering. 

5.6 Calibration stock standards and working standards - see the ICP Standards Pre
paration SOP. 

5.7 Instrument check standard - see the ICP Standards Preparation SOP. 

5.8 Interference check solution - see the ICP Standards Preparation SOP. 

5.9 Two types of blanks are required for the analysis. The calibration blank is used 
in establishing the analytical curve and rinsing between samples, and the reagent 
blank is used to correct for possible contamination resulting from the acids used 
in the sample digestion 

5.9.1 The calibration blank is prepared by diluting 2 mL of (1:1) HNO, and 
10 mL of (1:1) HCl to ICQ mL in water. Prepare a sufficient quantity 
each day to flush the system between standards and samples. 

5.9.2 The reagent blank must contain all the reagents and in the same vol
umes as used in processing the samples. The reagent blank must be 
carried through the complete digestion/preparation procedure and con
tain the same acid concentration as the sample solution used for 
analysis. 

o 

o 



6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 All sample containers used in the laboratory must be prewashed with Alconox 
detergent, acids, and purified water. Acid soaking and rinsing with purified 
water should be done just prior to use. 

6.2 Sampling and preservation; 

6.Z1 Aqueous samples for total, total recoverable, and dissolved metals 
must be acidified with HNO, (5 mlVL) or to a pH of < 2 at the time 
of collection. 

6.2.2 Nonaqueous samples should be stored at 4°C (refiigerator or ice 
chests) and analy^ as soon as possible. 

6.3 Safety: 

6.3.1 Standard laboratory safety precautions should be adhered to at all 
times. Refer to the Research and Engineering Safety Manual for re
quired procedures. 

63.2 Assume that all samples are hazardous. The use of fume hoods, safety 
glasses, lab coats, and protective gloves is mandatory at all times. 
Concentrated acids should be stored and transported in rubber buck
ets. The Safety Manual discusses use of face shields, gloves, aprons, 
gauntlets, fume hoods, and other protective measures when handling 
caustic materials. 

6.3.3 Do not use cracked, chipped, or otherwise damaged or stressed glass
ware. Dispose of or have repaired any damaged glassware. 

63.4 Material Safety Data Sheets are available in the Library for all com
mon laboratory chemicals. Obtain an MSDS from the supplier of any 
new chemicals ordered for the Laboratory. Provide a copy to the 
Library and to the Research and Engineering Industrial Hygiene Offi
cer. Inform your supervisor about any new or suspected hazards which 
have come to your attention. 

6.3.5 Follow only prescribed procedures for disposal of samples and labora
tory chemicals. 

7.0 PROCEDURE 

7.1 Set up the instrument with the proper operating parameters established in 
manufocturer's instructions. Check the Digestion Lab Log Sheet accompanying 
each batch of samples to determine which elements are to be analyzed. Verify 
that the appropriate QC samples have been included. 



7.2 Initialize the instrument and verify background assignments using a mixed stan
dard. Verify subtraction method using wavelength scans from an actual sample 
before proceeding with the analyses. 

7.3 Calibrate the instrument using mixed calibration standards. Verify the reliability 
of calibrated standards periodically using standards firom a separate supplier. 
Flush the system with the calibration blank between each standard. Use the 
average intensity of three exposures for both standardization and sample analysis 
to reduce random error. Normally, calibration (two point for each element) will 
be accomplished using a calibration blank (zero concentration values) and a 
standard blends containing each of the elements of interest at 10 ug/mL, except 
Ca, Al, Mg, Fe, and silver which will be at 100 and 1.0 ug/mL, respectively. 

7.4 Once initial calibrations have been done and before beginning a sample run, 
reanalyze the high mixed calibration standards as if each were a sample. 
Concentration values should not deviate &om actual values by more than 
10 percent If they do, follow the instrument manufacturer's instructions to 
correct this condition. 

7.5 Flush the system with the calibration blank solution for at least 1 minute 
between all analyses. 

7.6 Analyze the instrument check standard and the calibration blank after each 
10 samples or 1 hour of operation, whichever is shorter. 

7.7 The chronology of analyses should follow the following general pattern: 

CAL BLK; CALl; CAL2 (opt.); CAL3 (opt.); CALCHK; lEC; 10 Samples; 
CAL BLK; INSTR CHK STD; 10 Samples; CAL BLK; INSTR CHK STO. 

7.8 Calculations: If dilutions were performed, the appropriate factors must be ap
plied to sample values. All results should be reported in mg/L (liquids) to the 
thousandths place and up to three significant figures. Reagent blanks may be 
subtracted from sample results if the analyst deems it necessary. 

8.0 QUALITY CONTROL 

8.1 All pertinent data must be maintained in a hardcopy file with the corresponding 
batch file information of samples for which it was collected. This includes 
digestion method blanks and calibration data. Copying may be necessary to 
fulfill this requirement. 

8.2 Dilute and reanalyze all samples which exceed the 1/2 x LDR for each element. 

8.3 Employ a minimum of one method (digestion) blank (MB) per dilution batch 
(~20) to determine if contamination or memory effects are occurring. 

It is recommended that whenever a new or unusual sample matrix is 
encountered, a series of tests be performed prior to analysis. o 



Matrix spike addition: An analyte spike added to a portion of a prepared 
sample, or its dilution, should be recovered to within 75 to 125 percent of the 
known value. The spike addition should produce a minimum level of 10 times 
and a maximum of 100 times the instrument detection limit. If the spike is not 
recovered within the specified limits, a matrix effect should be suspected. 

CAUTION: Use a wavelength scan for the elements of interest to determine 
if spectral overlap may be occurring. 

8.4 Check the instrument standardization by analyzing appropriate check standards 
as follows. 

8.4.1 Check the instrument calibration using a calibration blank and two 
appropriate standards (see 7J and 7.6). 

8.4.1.1 The results of the initial calibration verification (73) must 
agree within 10 percent 

8.4.1.2 The results of subsequent instrument check standard assays 
must agree within 10 percent of the expected value; if not, 
terminate the analysis, correct the problem, and recalibrate 
the instrument, and reanalyze the previous samples run 
since the last valid check. 

8.4.1.3 The calibration blank should not show any elements at 
values > the reporting threshold (PQL); if not, correct the 
problem. 

8.4.2 Interelement correction factors must be verified at the beginning of 
each analytical run. Do this be analyzing the interference check 
sample. Results should be within 20 percent of the true value 
obtained in 8.4.1.1. 

8.4.2.1 The elements which generally are considered to be major 
potential interferents are aluminum, calcium, magnesium, 
and iron. 

8.4.2.2 The daily lEC check is performed by analyzing a blend con
taining all elements of interest including the major inter
ferents at a significantly higher concentration than the 
interferees. See 5.9. This solution is made using appro
priate dilutions of Standards, containing the interferents at 
relatively high concentration. 

8.5 A quality control sample obtained from a source independent of the calibration 
standards must be used periodically to verify the calibration standards. A fresh 
dilution of this sample should be used to monitor the standards. Periodic checks 
should agree within 10 percent of the true value listed on the control sample. 
If not prepare fresh calibration standard solutions and recheck. 



Hany L. Gearhart Sheri L. Biaylock 
Senior Research Associate Chemist 
Environmental Services Division Environmental Services Division 

amr/falcon.hlg 

9.0 ADDITIONAL INFORMATION 

9.1 Instrument Run Log; Record all analyses (calibration, QC, and samples in the 
Log Book. A Log should be prepared for each instrument. The pages should 
all be signed by the analyst Information must include sample i.d., project/dash 
nos., digestion methods performed, standard solutions used (referenced to Stan
dards Prep. Log.), date of analysis, dilution factors, weights for solid samples, 
notebook references, and software file numbers. Other comments may be added 
as well, at the discretion of the analyst 

9.2 Analyst Green Notebook: Special calculations may be necessary for certain situ
ations. These should be entered into the Analysts Green Notebook. The note
book and page number should then be entered as a reference in 7.7. Conoco 
R&E procedures must be followed for all Green Notebook records. 

9.3 Project Files: Hardcopy of all raw data and preliminary reports must be main
tained by the Lab Staff. These flies will be kept on a daily basis. The Instru
ment Run Log may then be used to recover Project related data from the flies, 
by referencing analysis dates and project numbers. 

9.4 Digestion Lab Log Sheet. A log sheet filled out by the Digestion Lab will 
accompany each batch of samples to the Instrument Lab. This will reflect which 
method is needed for assay, and it will list the parameters to be determined. 
The analyst must mark samples complete on this form and return the flnished 
samples together with the form to the Digestion Lab. The Form allows for the 
analyst to request rework on samples as well, if that is deemed necessary for 
some reason by the analyst (e.g. redigest, or redigest and spike). 

9.5 Reports will be generated by the analyst using the Environmental Sample 
Analysis Results Load Sheet 

REFERENCES 

1. "Test Methods for Evaluating Solid Waste, SW846", 3rd Ed., Revision 1, December 
1987, Method 6010. 

2. 40 CFR 136, Appendix C, Method 200.7, July 1, 1990. 

iPARED BY: 
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ENVIRONMENTAL SERVICES DIVISION METHOD 

EVSD-FALCON3015 

MICROWAVE ASSISTED ACID DIGESTION OF AQUEOUS SAMPLES 

1.0 SCOPE AND APPLICATION 

1.1 Method 3015 is used for the preparation of aqueous samples and wastes that 
contain suspended solids for analysis, by graphite furnace atomic absorption 
spectroscopy (GFAA), by direct aspiration flame atomic absorption spectroscopy 
(DAAA), or by inductively coupled argon plasma spectroscopy (ICP). This pro
cedure is given in SW846 Revision 0, November 1990. 

1.2 i Samples prepared by method 3015 using nitric acid digestion may be analyzed 
by GFAA, DAAA, or ICP for the following metals: 

Aluminum Magnesium 
Antimony Manganese 
Arsenic* Molybdenum 
Barium Nickel 
Beryllium Potassium 
Cadmium Selenium* 
Calcium Silver 
Chromium Sodium 
Cobalt Thallium 
Copper Vanadium 
Iron Zinc 
Lead 

Note: 1. •Cannot be analyzed by DAAA 

2.0 SUMMARY OF METHOD 

2.1 Nitric acid (HNOj) is added to the aqueous sample in a 120 mL Teflon diges
tion vessel. The vessel is capped and heated in a microwave unit. After cool
ing, the vessel contents are filtered, centrifuged, or allowed to settle in a clean 
sample bottle for analysis. 

3.0 INTERFERENCES 

3.1 Very reactive or volatile materials that may create high pressures when heated 
may cause venting of the vessels with potential loss of sample and analytes. 
Samples that contain carbonates or other carbon dioxide generating compounds 
may cause enough pressure to vent the vessel. If this situation is anticipated, 
the analyst may wish to use a smaller sample. 



4.0 APPARATUS AND MATERIALS 

4.1 Microwave unit providing programmable power with a minimum of 574 watts, 
which can be programmed to within ± 10 watts of the required power. The 
microwave unit cavity is corrosion resistant and well ventilated. All electronics 
are protected against corrosion for safe operation. 

4.2 Graduated cylinder, 100 mL, calibrated "to deliver", polypropylene. 

4.3 Sample bottle, 125 mL, high density polyethylene, and a phenolic cap with a 
polyethylene liner. 

4.4 Teflon PFA digestion vessels (120 mL capacity) capable of withstanding pres
sures up to 7.5 ± 0.7 atm (110 ± 10 psi) and capable of controlled pressure 
relief at pressures exceeding 7 J ± 0.7 atm. 

4.5 A rotating turntable within the microwave unit to insure homogeneous distribu
tion of microwave radiation. The speed of the turntable should be a minimum 
of 3 rpm. 

4.6 Analytical balance, 300 g capacity, minimiim ± 0.01 g. 

4.7 Quantitative filter paper, Whatman No. 41 and disposable polypropylene filter 
funnel 

5.0 REAGENTS 

5.1 Water supply puriried with a Milli-Q system. The water must be monitored 
daily, when in use, using the conductivity meter. Records of monitoring are 
kept in a log book maintained for each system according to the EVSD SOP for 
this purpose. 

5.2 Concentrated nitric acid, J. T. Baker, Instra-analyzed, or an equivalent purity is 
used for digestion. 

6.0 SAMPLE COLLECnON, PRESERVATION, AND HANDLING 

6.1 All digestion vessels and sample containers used in the laboratory must be pre-
washed with detergent, acids, and purified water, or if disposable, have been 
shown to be free from contamination by results from blank assays. 

6.1.1 Digestion vessels should be cleaned prior to use by leaching with hot 
(1:1) hydrochloric acid for a minimum of two hours followed by leaching 
with hot (1:1) nitric acid for a minimum of two hours, rinsed with 
Milli-0 water, and dried in a dust free environmenL 

6.2 Sampling and Preservation 

6.2.1 All aqueous samples must be acidified at the time of collection with 
HNOj (5 mITL) or to a pH < 2. 



6.3 Safety 

6.3.1 Standard laboratory safety precautions should be adhered to at all times. 
Refer to the Research and Engineering Safety Manual for required pro
cedures. 

6.3.2 Assume that all samples are hazardous. The use of fume hoods, safety 
glasses, lab coats, and protective gloves is mandatory at all times. Con
tainers of concentrated acid should be stored and transported in rubber 
buckets. The Safety Manual discusses use of face shields, gloves, 
aprons, gauntlets, fume hoods, and other protective measures when 
handling caustic materials. 

6.3.3 Do not use cracked, chipped, or otherwise damaged or stressed glass
ware. Dispose of, or have repaired, any damaged glassware. 

6.3.4 Material Safety Data Sheets are available in the Library for all common 
laboratory chemicals. Obtain an MSDS from the supplier on any new 
chemicals ordered for the laboratory. Provide a copy to the Library and 
to the Research and Engineering Industrial Hygiene Officer. Inform 
your Supervisor about any new or suspected hazards which have come 
to your attention. 

6.3.5 Follow only prescribed procedures for disposal of samples and labora
tory chemicals. 

6.3.6 There is a possibility that acid gases, released when sample containers 
vent inside the oven, may corrode the safety devices that prevent the 
microwave magnetron from shutting off when the door is opened. This 
can result in unsafe operator exposure to microwave energy. Use only 
a microwave unit with corrosion resistant safety devices to prevent this 
from occurring. 

6.3.7 Do not use sealed digestion containers without pressure relief valves for 
microwave digestions by this method. Only uhlined PFA Teflon con
tainers with pressure relief mechanisms are considered acceptable at 
present 

7.0 PROCEDURE 

7.1 Enter the customer sample I.D., the project no. and dash no., the date collected, 
and the due date into the digestion log book. Verify that each metal assay has 
been requested by the client before proceeding further. 

7.2 Organize samples into batches not exceeding eleven per batch. Note the start 
date, the matrix type, the digestion method, and the method of analysis in the 
digestion log book. Arrange sample containers and labware to be assigned to 
each sample neatly in columns/rows on the lab bench. Each column will cor
respond to one sample. Weigh each digestion vessel to the nearest 0.01 g. 



7.3 Mix the sample thoroughly prior to opening the sample container. Note the 
presence of suspended solids in the igestion log book (comments column). 
The pH of each sample is checked prior to digestion by using a disposable pipet 
and pH indicating paper. The pH value is recorded in the digestion log book. 

7.4 Measure about 40 mL of sample into a graduated cylinder. Use a disposable 
pipet to bring the total volume of sample in the graduated cylinder up to the 
45 mL mark. Transfer the sample aliquot into a Teflon digestion vessel. Enter 
the identification number on the vessel in the digestion log for each sample. 

7.5 Add 5 mL of concentrated nitric acid to each vessel. Cap and weigh each vessel 
to the nearest 0.01 g. 

7.6 A blank sample of reagent water is treated in the same manner as the samples. 
When fewer than the recommended number of samples are to be digested, till 
the remaining digestion vessels with 40 mL water and 5 mL nitric acid. 

7.7 Set the power program to bring the samples to 160® ± 4®C in 10 minutes and 
to 165®-170®C during the second 10-minute interval. 

7.8 At the end of the microwave program, allow the vessels to cool for at least 
5 minutes in the unit before removal to avoid possible injury. When the vessels 
have cooled to room temperature, weigh and record the weight of each vessel 
assembly. If the weight has decreased by more than 10 percent, discard the 
sample and reprocess. 1^9 

7.9 Complete the sample preparation by carefully uncapping and venting each vessel 
in a fume hood. Transfer the sample to a precleaned polyethylene bottle. If 
particulates are present, the sample may be filtered and allowed to settle prior 
to analysis. 

7.10 Filter at this step only if there is concern that insoluble materials may clog the 
nebulizer. The ̂ ter and funnel must be thoroughly precleaned and rinsed with 
1:1 HNOj to prevent contamination during the filtering process. Filter into a 
second precleaned polyethylene bottle. 

7.11 Place a sample label on the 125 mL polyethylene bottle and set aside for 
analysis. 

7.12 Note the date completed and if filtration was done in the digestion log book. 

8.0 QUALITY CONTROL (OQ 

8.1 Method blanks are employed with each batch of samples digested to monitor 
impurity levels. If the method blank assay indicates metals are present above 
instrument detection limits (IDL's), reagents and glassware should be checked 
for sources of impurities. If impurities in the method blank exceed POL's, 
analyses should be suspended until the problem is corrected. 



8.2 Other quality control measures, including duplicate and/or replicate analyses, 
may be done at the discretion of the analyst. 
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ENVIRONMENTAL SERVICES DIVISION METHOD 

EVSD-FALCON3051 

MICROWAVE ASSISTED ACID DIGESTION OF 
OILS, SEDIMENTS, SOILS AND SLUDGES 

1.0 SCOPE AND APPLICATION 

1.1 Methcxi 3051 is used for the preparation of nonaqueous samples and wastes for 
analysis by graphite furnace atomic absorption spectroscopy (GFAA), by direct 
aspiration flame atomic absorption spectroscopy (DAAA), or by inductively 
coupled argon plasma spectroscopy (ICP). This procedure is given in SW846 
Revision 0, November 1990. 

1.2 Samples prepared by Method 3051 using nitric acid digestion may be analyzed 
by GFAA, DAAA, or ICP for the following metals: 

Aluminum Magnesium 
Antimony Manganese 
Arsenic Mercury 
Barium Molybdenum 
Boron Nickel 

1 Beryllium Potassium 
Cadmium Selenium 
Calcium Silver 
Chromium Sodium 
Cobalt Strontium 
Copper Thallium 
Iron Vanadium 

i Lead 
I" 

Zinc 

Note: 1. Certain elements may require addition of hydrochloric 
acid (e.g., Sb) for quantitative recovery. TTiis may be 
done at the end of the digestion cycle with a 3-5 minute 
reheating period. 

2.0 SUMMARY OF METHOD 

2.1 Ten mL of nitric acid (HNO,) is added to 0.5 g of sample in a Teflon digestion 
vessel. The vessel is capped and heated in a microwave unit After cooling, the 
vessel contents are filtered, centrifuged, or allowed to settle in a clean sample 
bottle for analysis. 

3.0 INTERFERENCES 

3.1 Very reactive or volatile materials that may create high pressures when heated 
may cause venting of the vessels with potential loss of sample and analytes. 

(3 



Samples that contain carbonates or other carbon dioxide generating compounds 
may cause enough pressure to vent the vessel. If this situation is anticipated, 
the analyst may wish to use a smaller sample. 

4.0 APPARATUS AND MAHERIALS 

4.1 Microwave unit providing programmable power with a minimum of 574 watts, 
which can be programmed to Avithin + 10 watts of the required power. The 
microwave unit cavity is corrosion resistant and well ventilated. All electronics 
are protected against corrosion for safe operation. 

4.2 Graduated cylinder, 100 mL, calibrated "to deliver," polypropylene. 

4.3 Sample bottle, 125 mL, high density polyethylene, and a phenolic cap Avith a 
polyethylene liner. 

4.4 Teflon PFA digestion vessels (120 mL capacity) capable of Avithstanding pres
sures up to 7.5 ± 0.7 atm (110 ± 10 psi) and capable of controlled pressure 
relief at pressures exceeding 7.5 ± 0.7 atm. 

4.5 A rotating turntable Avithin the microwave unit to insure homogeneous distribu
tion of microwave radiation. The speed of the turntable should be a minimum 
of 3 rpm. 

4.6 Anafytical balance, 300 g capacity, minimum ± 0.01 g. 

4.7 Quantitative filter paper, Whatman No. 41 and disposable polypropylene filter 
funnel. 

5.0 REAGENTS 

5.1 Water supply purified with a Milli-Q system. The water must be monitored 
daily, when in use, using the conductivity meter. Records of monitoring are 
kept in a log book maintained for each system according to the EVSD SOP for 
this purpose, 

5.2 Concentrated nitric acid, J. T. Baker, Instra-analyzed, or an equivalent purity is 
used for digestion. 

6.0 SAMPLE COLLECnON, PRESERVATION, AND HANDLING 

6.1 All digestion vessels and sample containers used in the laboratory must be pre-
washed Avith detergent, acids, and purified water, or if disposable, have been 
shoAvn to be fi:ee from contamination by results from blank assays. 

6.1.1 Digestion vessels should be cleaned prior to use by leaching Avith hot 
(1:1) hydrochloric acid for a minimum of two hours followed by leaching 
with hot (1:1) nitric acid for a minimum of two hours, rinsed Avith 
Milli-0 water, and dried in a dust free environment. 



6.2 Sampling and Preservation o 
6.2.1 All aqueous samples must be preserved at the time of collection by stor

ing at 4°C. 

6.3 Safety 

6.3.1 Standard laboratory safety precautions should be adhered to at all times. 
Refer to the Research and Engineering Safety Manual for required 
procedures. 

63.2 Assume that all samples are hazardous. The use of fume hoods, safety 
glasses, lab coats, and protective gloves is mandatory at all times. Con
tainers of concentrated acid should be stored and transported in rubber 
buckets. The Safety Manual discusses use of face shields, gloves, 
aprons, gauntlets, fume hoods, and other protective measures when 
handling caustic materials. 

6.3.3 Do not use cracked, chipped, or otherwise damaged or stressed glass
ware. Dispose ofi or have repaired, any damaged glassware. 

6.3.4 Material Safety Data Sheets are available in the Libraiy for all common 
laboratory chemicals. Obtain an MSDS from the supplier on any new 
chemicals ordered for the laboratory. Provide a copy to the Libraiy and 
to the Research and Engineering Industrial Hygiene OfGcer. Inform 
your Supervisor about any new or suspected hazards which have come 
to your attention. 

63.5 Follow only prescribed procedures for disposal of samples and labora
tory chemicals. 

6.3.6 There is a possibility that acid gases, released when sample containers 
vent inside the oven, may corrode the safety devices that prevent the 
microwave magnetron from shutting off when the door is opened. This 
can result in unsafe operator exposure to microwave energy. Use only 
a microwave unit with corrosion resistant safety devices to prevent this 
from occurring. 

6.3.7 Do not use sealed digestion containers without pressure relief valves for 
microwave digestions by this method. Only uiUined PEA Teflon con
tainers with pressure relief mechanisms are considered acceptable at 
present. 

7.0 PROCEDURE 

7.1 Enter the customer sample I.D., the project number and dash number, the date 
collected, and the due date into the digestion log book. Verify that each metal 
assay has been requested by the client before proceeding further. 
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7.2 Organize samples into batches not exceeding eleven per batch. Note the start 
date, the matrix type, the digestion method, and the method of analysis in the 
digestion log book. Arrange sample containers and labware to be assigned to 
each sample neatly in columns/rows on the lab bench. Each column will cor
respond to one sample. Weigh each digestion vessel to the nearest 0.001 g. 

7.3 Mix the sample thoroughly prior taking an aliquot. 

7.4 Weigh 0.5 g of sample to the nearest 0.001 g into a preweighed digestion vessel. 
Enter the identification number on the vessel in the digestion log for each 
sample. 

7.5 Add 10.00 mL (use a Rainen pipette) of concentrated nitric acid to each vessel 
inside a fume hood. Cap and weigh each vessel to the nearest 0.001 g. 

7.6 _ A blank digestion vessel is treated in the same maimer as the samples with addi
tion of 10.00 mL nitric acid. When fewer than the recommended number of 
samples are to be digested, fill the remaining digestion vessels with 10 mL nitric 
acid. 

7.7 Set the power program to bring the samples to 175° ± 4°C in 5.5 minutes and 
to 175° - 180 °C during the next 4.5-minute interval. 

7.8 At the end of the microwave program, allow the vessels to cool for at least 
5 minutes in the unit before removal to avoid possible injury. When the vessels 
have cooled to room temperature, weigh and record the weight of each vessel 
assembly. If the weight has decreased by more than 10 percent, discard the 
sample and reprocess. 

7.9 Complete the sample preparation by carefully uncapping and venting each vessel 
in a fiime hood. Add 40 mL of Milli-Q water. Transfer the diluted sample to 
a precleaned polyethylene bottle. If particulates are present, the sample may 
be filtered and allowed to settle prior to analysis. 

7.10 Filter at this step only if there is concern that insoluble materials may clog the 
nebulizer. The filter and funnel must be thoroughly precleaned and rinsed with 
1:1 HNOj to prevent contamination during the filtering process. Filter into a 
second precleaned polyethylene bottle. 

7.11 Place a sample label on the 125 mL polyethylene bottle and set aside for 
analysis. 

7.12 Note the date completed and if filtration was done in the digestion log book. 

8.0 QUALITY CONTROL (QC) 

8.1 Method blanks are employed with each batch of samples digested to monitor 
impurity levels. If the method blank assay indicates metals are present above 
instrument detection limits (IDL's), reagents and glassware should be checked 



for sources of impurities. If impurities in the method blank exceed PQL's, 
analyses should be suspended until the problem is corrected. 

8.2 Other quality control measures, including duplicate and/or replicate analyses, 
may be done at the discretion of the analyst. 

REFERENCES 

1. Test Methods for Evaluating Solid Waste, SW846", 3rd Ed., Rev. 0, November 1990, 
Method 3051. 
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ENVIRONMENTAL SERVICES DIVISION METHOD 

FALCON-3005 

ACID DIGESTION OF WATERS FOR TOTAL RECOVERABLE OR 
DISSOLVED METALS FOR ANALYSIS BY ICP SPECTROSCOPY 

1.0 SCOPE AND APPLICATION 

1.1 Method 3005 is an acid digestion procedure used to prepare soils, surface 
water, and ground water samples for analysis by inductively coupled argon 
plasma spectroscopy (ICP). TTiis procedure is used as a screening technique 
and does not satisfy the quality control (QC) requirements of 40 CFR 136 
and SW846 ICP methods. Samples prepared by method 3005 will be 
analyzed by ICP for Sb (antimony). 

1.2 The analysis of digestate following the 3005 procedure reflects either total 
recoverable metals, dissolved metals, or suspended metals, depending upon 
whether the sample is filtered at the time of collection, prior to acidification 
with nitric acid for preservation. 

1.3 Method 3005, a soft digestion, is presently the only digestion procedure 
recommended for Sb by SW846. It yields better recoveries than either 
Method 3010 or 3020. There is no hard digestion for Sb approved for 
SW846 at this time. However, 200.7 does not make this distinction. 

2.0 SUMMARY OF METHOD 

2.1 Total recoverable metals (TRMl: The entire sample is acidified at the time 
of collection with nitric acid. At the time of analysis the sample is heated 
with acid and substantially reduced in volume. The digestate is filtered and 
diluted to volume, and then is ready for analysis. 

2.2 Dissolved metals fDM): The sample is filtered through a 0.5 um filter at the 
time of collection and the liquid phase is then acidified (in the field) with 
nitric acid. At the time of analysis the sample is heated with acid and 
substantially reduced in volume. TTie digestate is again filtered (if necessary) 
and diluted to volume. It is then ready for analysis. 

3.0 INTERFERENCES 

3.1 The analyst should be cautioned that this digestion procedure may not be 
sufficiently vigorous to destroy some metal complexes. It is for this reason 
that "total recoverable metals" are reported. 

4.0 APPARATUS AND MATERIALS 

4.1 Griffin beaker, 200 mL capacity, borosilicate glass or polypropylene 
(approved for hot plate use). 

4.2 Graduated cylinder, 50 mL, calibrated "to deliver". 



4.3 Sample bottle, 60 mL, high density polyethylene, and a phenolic cap with a 
polyethylene liner. 

4.4 Hot plate, controllable at 90° - 95°C. Calibrate the temperature adjustment 
knob using a thermometer immersed in sand. Monitor the temperature on 
the hot plate continuously using the same technique. 

4.5 Qualitative filter paper and filter funnel 

5.0 REAGENTS 

5.1 Water supply purified with a Milli-Q system. The water must be monitored 
daily, when in use, using the conductivity meter. Records of monitoring are 
kept in a log book maintained for each system according to the EVSD SOP 
for this purpose. 

5.2 Concentrated nitric acid, J. T. Baker, Instra-analyzed, or an equivalent purity 
is used for digestion. 

5.3 Concentrated hydrochloric acid, J. T. baker, reagent grade, or an equivalent 
purity is used for digestion. 

5.4 Refer to the ICP QC Standards Preparation SOP for instructions on how to 
prepare secondary spike standards. 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 All sample containers used in the laboratory must be prewashed with 
detergent, acids, and purified water. A conventional dishwasher is used for 
preliminary cleaning of labware. Acid soaking and rinsing with purified water 
should be done just prior to use. 

6.2 Sampling and preservation: 

6.Z1 Total recoverable metals: All samples must be acidified at the 
time of collection with HNO, (5 mL/L). 

6.Z2 Dissolved and suspended metals: All samples must be filtered 
through a 0.5 um filter and then acidified at the time of collection 
with HNOj (5 mL/L). The filter and/or filtrate is returned to the 
lab for analysis. The volume filtered must be recorded and 
provided to the Inorganic Prep. Lab for suspended solids assays. 
See step 7.8. 

6.3 Safety: 

6.3.1 Standard laboratory safety precautions should be adhered to at all 
times. Refer to the Research and Engineering Safety Manual for 
required procedures. 
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6.3.2 Assume that all samples are hazardous. The use of fume hoods, 
safety glasses, lab coats, and protective gloves is mandatory at all 
times. Concentrated acids should be stored and transported in 
rubber buckets. The Safety Manual discusses use of face shields, 
gloves, aprons, gauntlets, fume hoods, and other protective 
measures when handling caustic materials. 

6.3.3 Do not use cracked, chipped or otherwise damaged or stressed 
glassware. Dispose of or have repaired any damaged glassware. 

6.3.4 Material Safety Data Sheets are available in the Library for all 
common laboratory chemicals. Obtain an MSDS from thee 
supplier on any new chemicals ordered for the laboratory. Provide 
a copy to the Library and to the Research and Engineering 
Industrial Hygiene OfiBcer. Inform your Supervisor about any new 
or suspected hazards which have come to your attention. 

6.3.5 Follow only prescribed procedures for disposal of samples and 
laboratory chemicals. 

7.0 PROCEDURE 

7.1 Enter the customer sample LD., the project no. and dash no., the date 
collected, and the due date into the digestion log booL Verify that either 
TRM, TDM, or TSM has been requested by the client before proceeding 
further. 

7.2 Organize samples into batches not exceeding twenty per batch. Each batch 
should be composed of samples of a similar matrix type destined for analysis 
on a given instrument and by a given method. Note the start date, the matrix 
type, the digestion method, and the method of analysis in the digestion log 
book. Arrange sample containers and labware to be assigned to each sample 
neatly in columns/rows on the lab bench. Each column will correspond to 
one sample. 

73 Mix the sample thoroughly prior to opening the sample container. Note the 
presence of suspended solids in the digestion log book (comments column). 
The pH of each sample is checked prior to digestion by using a disposable 
pipet and pH indicating paper. The pH value is recorded in the digestion log 
book. 

7.4 Measure about 45 mL of sample into a graduated cylinder, and follow the 
rest of the procedure (for a soil, use a weight of 1 gram). Use a disposable 
pipet to bring the total volume of sample in the graduated cylinder up to the 
50 mL mark. Transfer the sample aliquot into a 200 mL beaker. Mark the 
sample identification on the beaker with a felt tip pen. 

7.5 Add 2 mL of concentrated nitric acid and 5 mL of concentrated HQ to the 
beaker. Use a dispenser and allow the acid to slowly run down the inside 



wall of the beaker into the liquid sample. This will prevent sputtering and 
loss of liquid due to localized heating upon addition of acid. 

7.6 Cover the beaker with a ribbed watch glass if avaUable. Place on a hot plate 
located inside a fume hood which has been designated for 3005 use. Heat 
at 90° - 95°C until the volume has been reduced to 15 - 20 mL. 

CAUTION: Do not boil Some metal chlorides are volatile and can easily 
be lost during this step. 

Do not allow the digestate to evaporate to dryness. Start over with fresh 
sample if this inadvertently occurs. 

7.7 Remove the beaker and allow to cooL Pour the digestate back into the 
original graduated cylinder used to measure out the sample. Rinse down the 
beaker walls and watch glass and add this rinsate to the graduated cylinder. 
Filter at this step only if there is concern thai, insoluble materials may clog 
the nebulizer. The filter and funnel must be thoroughly precleaned and 
rinsed with 1:1 HNO3 to prevent contamination during the filtering process. 
Bring the total volume up to 50 mL using a disposable pipet and purified 
water. 

7.8 Place a sample label on the 60 mL polyethylene bottle set aside during the 
staging process (see 7.2). Fill this labeled little from the graduate cylinder 
containing the dUuted digestate. 

7.9 Note the date completed and if filtration was done in the digestion log book. 

8.0 QUALITY CONTROL (OC) 

8.1 Each batch must contain one method (digestion) blank (MB). The method 
blanks are employed with each batch of samples ^gested to monitor impurity 
levels. If the method blank assay indicates metals are present above 
instrument detection limits (IDL's), reagents and glassware should be checked 
for sources of impurities. If impurities in the method blank exceed PQL's, 
analyses should be suspended until the problem is corrected. Method blanks 
results may be control charted and posted as a Lab metric to monitor 
performance. 

9.0 ADDITIONAL INFORMATION 

9.1 Method 3005 Digestion Logbook. See Appendix A. 

9.2 Chain of Custody Form. See Appendix B 
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HARRY L GEARHART 
11 Burr Oak 

Stillwater, OK 74075-8329 

CURRICULUM VITAE 

Education 

B.S., Biology/Chemistry, Creighton University, 1964 
M.S., Chemistry, Creighton University, 1970 
Ph.D., Analytical Chemistry, University of Arizona, 1973 

Work History 

1996-Present DuPont, Principal Consultant - Corporate 
Consultant for Environmental Methods & 
Lab Network System Administrator 

1991-1996 Conoco, Senior Consultant - Administrator/Quality Assurance Director, 
DuPont Laboratory Network System 

1989-1991 Conoco, Research Associate - Environmental Services Division Organics 
Analysis Group Supervisor 

1981-1989 Conoco, Research Chemist - Research and Development Dept. 
1973-1981 Oklahoma State University, Chemistry Department, Assistant/Associate 

Professor of Analytical Chemistry 
1965-1967 U.S. Army, Communications Officer, Yakima Firing Center, Yakima, WA 

Professional Affiliations 

Oklahoma Department of Environmental Quality Commission for Laboratory Certification 
American Petroleum Institute Environmental Work Group 

Memberships 

American Chemical Society, Analytical Chemistry Division 
Sigma Xi Research Society 

Experience Summary 

Over twenty-two years experience in research and development and environmental applications of 
methods for the determination of metal and organic analytes. Responsibilities have included 
establishment of corporate environmental quality assurance standards, providing technical oversight of 
corporate and outsourced environmental laboratory services, auditing commercial laboratories, consulting 
on environmental data base development, establishment of laboratory methods and procedures, 
facilitating group efforts in reengineering work processes, and supervision, mentoring, training, and 
selection of laboratory personnel. 

As DuPont Laboratory Network System Administrator, accountable as a corporate resource to provide: 
technical and business oversight of the DuPont Laboratory Network System; and technical consulting, 
mediation, and advocacy activities relating to environmental analytical methodologies and corporate data 
usability/defensibility issues both within the company, and on behalf of the company to outside agencies 
on an international, national, and state level. 



Experience Specifics 

Assisted in development of corporate environmental laboratory network, providing technical and quality 
assurance expertise. As System Administrator, was responsible for establishing corporate quality 
standards and monitoring quality performance of network laboratories and managing an auditing program. 
Set policies and procedures for day-to-day business dealings with commercial laboratory service 
providers, to include laboratory selection, deliverables evaluation, implementation of contract 
specifications, etc. Acted as a resource in establishing contract language and business strategies. 

Consulted in development and evolution of corporate environmental data base, particularly in terms of 
data structure design. Established quality assurance policies related to data base. Developed systems 
for laboratory performance auditing program. 

Coordinated third-party data validation services for the corporation. 

Provided on-site assessment and consulting for DuPont Asia-Pacific business unit during the 
establishment of business agreements with laboratories in China, Taiwan, and Singapore. 

Assisted corporate negotiations with EPA Regions II, III, IV, V, VI, and VII. 

Developed generic quality assurance project plan for corporate use as basis for customized client plans. 

Selected by Oklahoma Speaker of the House to serve as member of Department of Environmental Quality 
Commission for Laboratory Certification. Commission membership includes only three people from 
industry. 

Established organics and metals laboratories for Conoco Environmental Services Division. Developed 
corporate RCRA standard operating procedures for metals (including inductively coupled plasma 
spectroscopy and graphite furnace atomic absorption spectroscopy) and organics (including volatile and 
semivolatile organics methods by gas chromatography and gas chromatography - mass spectrometry). 
Acted as supervisor of the Environmental Organics Analysis Group. 

Established on-site metals laboratory for remediation project at the DuPont Pompton Lakes Works in New 
Jersey. This included developing standard operating procedures and record-keeping procedures, 
selecting laboratory personnel, and training laboratory personnel. 

As research chemist, worked with gas chromatography, gas chromatography - mass spectrometry, liquid 
chromatography - mass spectrometry, gas chromatography - Fourier transform infrared spectroscopy, and 
other ancillary techniques. Conducted sample analysis; developed methods; purchased, set up and 
operated new instrumentation; conducted training workshops; provided interface with project teams; and 
published five papers, twenty-one research reports, and approximately fifty technical service reports. 

As professor at Oklahoma State University, conducted an active research program, taught undergraduate 
and graduate courses in analytical chemistry, and published sixteen papers. 
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Recent Awards and Recognition 

DuPont Specialty Chemicals 1995 Top Ten Achievement Award for 'Establishment of a 
National Laboratory Program' (team effort). 
DuPont Special Achievement Award 1994 for team effort to significantly improve the efficiency 
of the Chambers Works Plant Groundwater Monitoring Program. 
DuPont Asia-Pacific Internal Partnering Award. 1992. 
DuPont Pontchartrain Works Certificate of Excellence Award, 1991, in recognition of quality 
work and customer focus. 
Conoco Special Achievement Award for 'Establishment of Environmental Organics 
Laboratory,' 1990. 
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CORPORATE ENVIRONMENTAL SERVICES CONSULTANT 

Basic Purpose/Accountabilities 

Accountable as a corporate resource to provide: 

• technical and business oversight of the commercial lab services 

• provide consulting and advocacy activities relating to 
environmental methodologies within the company 
and for the company to outside agencies 

• provide mediation/advocacy on corporate data 
usability & defensibility issues 

Primary Functions/Responsibilities 

Represent corporate interests in contract administration 
activities (i.e. ongoing business dealings) with 
commercial labs 

Network with B.U.'s to develop corporate 
business strategies relating to laboratory services 

Establish corporate quality standards for environmental 
methodologies from service providers 

Establish policies and procedures for review and acceptance 
data/deliverables from labs 

Manage/implement a laboratory audit and performance assessment 
program for selection and periodic review 

Coordinate/implement managed outsourcing of data validation 
services for corporate needs 

Act as corporate advocate to assist with environmental regulatory 
issues on an international, national, state, and regional level 

Other Functions/Responsibilities 

Assist in establishment of policies and procedures for 
Lab Service Coordinators to conduct managed outsourcing 
with commercial laboratories 

Provide guidance in coordination of lab services, quality control 
review of data, and reporting 



Act as technical consultant to I.S. staff for data base 
architecture and design 

Act as resource to Corporate Procurement staff to assist with 
contract language and strategies 

Take an active role to mentor, train, and assist/advise in 
career development of others 




