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WHITE SAND MISSILE RANGE, NEW :MEXICO 
SWMU145 

CLOSE OUT REPORT 

EXECUTIVE SUMMARY 

The Scope of Work encompassed the Solid Waste Management Unit (SWMU) 145 located at the 

High Energy Laser System Test Facility (HELSTF) at White Sands Missile Range (WSMR), New 

Mexico. 

Dow Environmental Incorporated (DEi) was tasked to provide the necessary work plans to ensure 

complete cleanup of the site. Initial plans included a General Work Plan, a Chemical Data 

Acquisition Plan (CDAP), and a Site Specific Health and Safety Plan (SSHP). Additional reports 

included a Hazard Determination Report and Disposal Plan and a Data Validation Report. 

Excavated soils were stored in rolloff containers. Confirmation of sufficient excavation was 

accomplished by collecting soil samples from the completed excavation. The results of these 

analyses were reviewed, and the materials were characterized according to the constituents and 

concentrations detected. Upon characterization approval, a disposal plan was developed and 

executed to dispose of the material. Backfill material from a USACE-approved borrow area was 

placed and compacted to existing grade. The area was paved for use as a parking area and to 

minimize precipitation infiltration into the area. 

The following narrative describes and illustrates the site background, previous investigation data, 

types of samples taken, the types of analyses performed, the results of these analyses, and the 

remedial activities that were performed for SWMU 145. 

iv 



1.0 INTRODUCTION 

1.1 General 

This Close Out Report provides a narrative and illustrative account of the work performed as 

described in the Scope of Work for six (6) solid waste management units (SWMUs) at White 

Sands Missile Range (WSMR), New Mexico. 

This Close Out Report is submitted by Dow Environmental Inc. (DEi) in partial fulfillment of the 

requirements of Contract No. DACA56-93-D-0016, Delivery Order No. 0010, for the U.S. Army 

Corps of Engineers (USACE), Tulsa District. 

1.2 Site Locations 

White Sands Missile Range (WSMR) is located in the Tularosa Basin of south central New 

Mexico, about thirty (30) miles east of Las Cruces, New Mexico (Figure 1-1). The range covers 

an area of approximately 3,200 square miles. The SWMU 145 Test Cell 4 Lagoon was located 

at HELSTF, which is about 2 miles north of highway U. S. 70 (Figure 1-2). The tum-off to 

HELSTF is about 16 miles on highway U.S. 70 east of the tum-off to the Main Post. 

1.3 Site Description 

WSMR is a government owned facility under the command of the U.S. Army Testing and 

Evaluation Command (TECOM). WSMR was established in July 1945 as the White Sands 

Proving Ground. The property is used to test rocket, missile, and laser weapon systems. As 

such, the facility provides support for programs of the Army, Air Force, Navy, National 

Aeronautics and Space Administration (NASA), and other government agencies. 

1-1 
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2.0 SWMU 145 Test Cell 4 Lagoon 

2.1 Previous Investigations 

A discussion of previous investigations is attached as Appendix C. 

2.2 Waste Description 

Test Cell 4 Lagoon was located at the HELSTF area, which is approximately 2 miles north of 

highway U.S. 70. The tum-off to HELSTF is about 16 miles on highway U.S. 70 east of the 

tum-off to the Main Post. The lagoon was about 600 feet west of the sewage lagoons. The 

dimensions of the unit were 105 feet by 60 feet by 6 feet deep (Figure 2-1). In 1989, a one time 

discharge of 30,000 gallons of sodium fluoride wastewater was released into the lined lagoori. 

The wastewater level in the lagoon reportedly dropped 2 feet over a two to three day time frame, 

which indicated that the integrity of the liner may have been compromised. Previous soil samples 

from borings in the area of the lagoon were found to contain metals (arsenic, barium, chromium, 

lead, silver and fluoride) in varying concentrations (Table 2-1). Sample results indicated the 

levels of all of the metals below regulatory levels. 

2.3 Waste Sampling Program 

The remedial strategy for this site was to remove the temptation to use the lagoon, determine if 

the soil beneath the lagoon needed to be remediated, and if so, to excavate the contaminated soil 

and transport it to a disposal facility. To accomplish this strategy, on January 26, 1996, six (five 

plus one QC) samples were collected through the lagoon liner. On February 5, 1996 the two steel 

inlet troughs were removed and steel plates were installed to plug the inlets to the lagoon. Upon 

characterization, the liner was removed on April 19, 1996 and the soils beneath the liner were 

inspected for signs of discoloration or staining. No obvious signs of contamination were noted. 

DEi was instructed to excavate an additional 2 feet of soil from the lagoon floor, which was 

performed April 22-24, 1996. The excavated soils were containerized in eight (8) roll-off 

containers for characterization sampling. A total of nine (9) confirmation samples were collected 

April 19-24, 1996 from two (2) and three (3) feet below the excavation floor. Eight (8) composite 

2-1 
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Sample ID 

0!45M\V44(018 .0) 

0!45M\V44(038 .0) 

0145M\V45(019.0) 

0145M\V45(039.0) 

0145M\V46(018 .0) 

Table 2-1 
SWMU 145 Previous lnvesti 

As Ba Cr 
I <mgtkg) (mg/kg) (mg/Kg) 

3.18 31.2 11.6 

<2.89 75 . l 10.6 

<3 .34 81.6 11.6 

<3 .37 32.4 <6.76 

14.8 J 35.2 J 8.24 J 

!)From "Phase II RFI" , Sverdrup Environmental , 12/12/94, 
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gation Data1 

Pb Ag Fluoride 
(mg/kg) (mg/kg) (mg/Kg) 

6.42 8.88 1.14 

5.86 <5 .75 0.578 

6.98 11.9 0.481 J 

5.55 <6.76 0.391 J 

4.05 J 6.54 J 2.96 

Provided by USACE; Tulsa District 



samples were collected from three locations within each roll-off container. In addition, two (2) 

composite samples of the proposed backfill material from the USAeE-approved borrow area were 

collected. The borrow material sample to be analyzed for VOes and SVOes was collected 

discretely and was not subjected to the compositing procedure. 

Soil samples were obtained using a clean stainless steel hand auger. Sample team members used 

disposable latex gloves that were changed between samples to minimize the possibility of sample 

cross contamination. Stainless steel hand augers, mixing bowls, and spoons were decontaminated 

between samples using an Alconox scrub followed by a deionized water rinse and then allowed 

to air dry. 

2.3.1 Analytical Parameters 

For SWMU 145, the six (6) original (26 Jan 96) samples collected through the liner were analyzed 

for fluoride using EPA Method 4500. 

Six (6) confirmation (19 Apr 96) samples from the excavated floor were analyzed for fluoride 

using EPA Method 4500, and pH analysis utilizing EPA Method 9045. One (1) borrow material 

(19 Apr 96) sample was analyzed for TPH analysis utilizing EPA Method 8015 (modified), gas 

and diesel range, and full TeLP analysis was performed for VOes by 1311/8240, SVOes by 

1311/8270, PeBs and pesticides by 1311/8080, herbicides by 1311/8150 and the eight ReRA 

metals by 131117060, 6010, 7740 and 7470. 

Three (3) additional confirmation samples from the excavation floor, the second borrow material 

sample, and the eight (8) roll-off container samples, collected on 24 Apr 96, were analyzed for 

fluoride using EPA Method 4500, pH analysis utilizing EPA Method 9045, and total ReRA 

metals by EPA Methods 6010, 7060, 7470 and 7740. 

2.3.2 Sample Containers, Preservation Procedure, and Holding Times 

Soil samples were placed into 8 ounce glass sample jars and preserved on wet ice in the sample 

cooler. Wet ice cooled the samples to approximately 4 degrees centigrade. Sample holding times 

were two weeks. 

2-4 



2.4 Waste Characterization 

The results of the SWMU 145 sampling effort performed by DEi are presented in Table 2-2 . All 

samples tested as non-hazardous. 

2.5 Waste Removal & Disposal and/or Recyclio2 

Once the laboratory results showed the material to be non-hazardous, on May 29, 1996 the 

contents of the roll-off containers were returned to the excavation to be. used as backfill material. 

Supplemental backfill material was transported May 29-31, 1996 from the USACE-approved 

borrow area that had been sampled. Backfill material was placed in six-inch lifts with moisture 

and compaction. The SWMU 145 area was graded August 12-14, 1996 to slope toward the 

existing adjacent paved road. The area was then paved August 14-15, 1996 and August 28 , 1996 

for use as a parking area and to minimize precipitation infiltration into the area. 

The two steel troughs that were removed on February 5, 1996 were transported to the WSMR 

scrap metal yard on February 7, 1996 for recycling . The liner material was transported to the 

WSMR industrial landfill for disposal on April 19, 1996. Two large pieces of concrete that were 

the footers for the troughs were transported to the WSMR concrete area for recycling on June 4, 

1996. 

Photograph 145-1 (Appendix B) shows the area following the removal of the two steel troughs. 

Photograph 145-2 shows the steel plates that were installed in place of the steel troughs. 

Photographs 145-3 and 145-4 show the area following the excavation of two feet of soil below the 

lagoon floor. Photograph 145-5 shows the west end of the excavation where the concrete footers 

were removed. Photograph 145-6 shows the two concrete footers prior to transport to the WSMR 

concrete recycling area. Photographs 145-7 and 145-8 show the area during backfill/compaction 

and final grading activities. Photographs 145-9 and 145-10 show the area following paving 

activities. 

2-5 



TABLE2-2 
SAMPLING DATA SUMMARY & WASTE CHARACTERIZATION: SWMU 145 

Sample No. 
TCLPVOCs TCLPSVOCs TCLP Pesticides TCLP Herbicides TCLP RCRA Metals Total RCRA Metals TPH pH Fluoride Regulatory Remedial 
(1311/8240) (1311/8270) (131118080) (1311/8150) (1311/various) (various) (8015M) (9045) (4500) Limits Options 

SWMU 145 Soils Beneath Liner (26 JAN 96) 

0145-01(0.5) 9.0 mg/Kg Fl (l .6mg/L) 2 Backfill 

0145-02(0.5) 6.1 mg/Kg Fl (l .6mg/L) 2 Backfill 

0145-03(0.5) 4.2 mg/Kg Fl (l.6mg/L) 2 Backfill 

0145-04(0.5) 11 mg/Kg Fl (l.6mg/L) 2 Backfill 

0145-05(0.5) 9 .3 mg/Kg Fl (l .6mg/L) 2 Backfill 

0145-05(0.S)QC 13 mg!Kg Fl (l .6mg/L) 2 
Backfill 

SWMU 145 Confirmation Samples (19 APR 96) 

145-04-A-2 7.8@22°C 18 mg/Kg Fl (l.6mg/L) 2 Backfill 

145-04-A-3 7.7@22°C 16 mg/Kg Fl (l.6mg/L) 2 Backfill 

145-01-A-2 7.8@22°C 23 mg/Kg Fl (l.6mg/L) 2 Backfill 

145-01-A-3 7.8@22°C 14 mg/Kg Fl (l.6mg/L) 2 Backfill 

145-02-A-2 7.8@22°C 14 mg/Kg Fl (l.6mg/L) 2 Backfill 

145-02-A-3 7.8@22°C 16 mg/Kg Fl (l.6mg/L) 2 Backfill 

SWMU 145 Borrow Material (19APR 96) 

Detection <0.025 mg/L <0.020 mg/L <0.00010-<0.0010 mg/L <0.0010 mg/L <0.005-0.13 mg/L < 10 mg/Kg 
Limit Ranges 

Borrow-01 ND ND ND ND Ba (0.13 mg/L) ND Ba (100 mg/L) 1 Use as Backfill 

SWMU 145 Additional Confirmation Samples (24 APR 96) 

Detection <0.10-36 mg/Kg 
Limit Ranges 

145-Bl-3 (east) Ba (26 mg/Kg) 8.0@ 23°C 13 mg/Kg 2 Backfill Ba~~~~~ig) 3 Cr (1.0 mg/Kg) 
Pb (2.5 mg/Kg) Cr (NA) 

Pb (NA) 

145-B2-3 Ba (36 mg!Kg) 8.2@23°C 14 mg/Kg ' 2 Backfill Fl (1.6mg!L) 
3 (center) Ba (4000 mg/Kg) 

145-B3-3 (west) Ba (30 mg/Kg) 8.0@ 23°C 14 mg/Kg 2 Backfill Fl (l.6mg!L) 
3 Ba ( 4000 mg/Kg) 

SWMU 145 Borrow Material (24 APR 96) 

Detection <0.10-53 mg/Kg 
Limit Ranges 

Borrow-02 Ba (53 mg/Kg) 7.8@ 23°C 3.3 mg/Kg B~~~~~i:) 3 Use as Backfill 
Cr (4.0 mg/Kg) 
Pb (3 .6 mg/Kg) Cr (NA) 

Pb (NA) 

SWMU 145 Roll-off Containers (24 APR 96) 

Detection <0.10-20 mg/Kg 
Limit Ranges 

R0-203-01 Ba (13 mg/Kg) 8.0@ 23°C 7.2 mg/Kg B~~~~~i:) 3 Use as Backfill 

R0-2011-01 Ba (16 mg/Kg) 7.9@ 23°C 9 .3 mg/Kg B::~~~~i:) 3 
Use as Backfill 

Cr (2.3 mg/Kg) 
Pb (4.1 mg/Kg) Cr (NA) 

Pb <NA) 



TABLE 2-2 (continued) 
SAMPLING DATA SUMMARY & WASTE CHARACTERIZATION: SWMU 145 

TCLPVOCs TCLP SVOCs TCLP Pesticides TCLP Herbicides TCLP RCRA Metals Total RCRA Metals TPH pH Fluoride Regulatory Remedial 
Sample No. 

(131118240) ( 1311/8270) ( 1311/8080) (1311/8150) (1311/various) (various) (8015M) (9045) (4500) Limits Options 

Ba (16 mg/Kg) 8.0@ 23°C 6.0 mg/Kg 2 Use as Backfill R0-301-01 Fl (l.6mg/L) 
3 Ba ( 4000 mg/Kg) 

Ba (20 mg/Kg) 8.0@ 23°C 5.7 mg/Kg 2 Use as Backfill R0-20W-01 Fl (l.6mg/L) 
3 Cr ( 1.5 mg/Kg) Ba ( 4000 mg/Kg) 

Pb (2 .8 mg/Kg) Cr (NA) 
Pb (NA) 

Ba (19 mg/Kg) 8.0@ 23°C 9.4 mg/Kg 2 Use as Backfill R0-3021-01 Fl (1.6mg/L) 
3 Cr (2.5 mg/Kg) Ba ( 4000 mg/Kg) 

Pb (6.0 mg/Kg) Cr (NA) 
Pb (NA) 

Ba (15 mg/Kg) 7.9@ 23°C 11 mg/Kg 2 Use as Backfill R0-202-01 Fl (l.6mg/L) 
3 Cr (1.3 mg/Kg) Ba ( 4000 mg/Kg) 

Pb (1.2 mg/Kg) Cr (NA) 
Pb (NA) 

Ba (12 mg/Kg) 7 .9@ 23•c 6.6 mg/Kg 
2 Use as Backfill R0-20-01 Fl (l .6mg/L) 

3 Cr (1.5 mg/Kg) Ba ( 4000 mg/Kg) 
Pb (1.8 mg/Kg) Cr (NA) 

Pb (NA) 

Ba (19 mg/Kg) 8.0@ 23°C 8.3 mg/Kg 2 Use as Backfill R0-118-01 Fl (1.6mg/L) 
3 Cr (1.9 mg/Kg) Ba ( 4000 mg/Kg) 

Pb (3 .1 mg/Kg) Cr (NA) 
Pb (NA) 

NA Not Available. 
(1) Federal Land Disposal Treatment Standard from 40CFR, Part 268, Table CCWE. 
(2) New Mexico Solid Waste Management Regulations, 1991. 
(3) Proposed 40CFR, Part 264, Subpart S Action Levels, Appendix A, July 27, 1990. 



2.6 Conclusions and Recommendations 

Based upon the results of the confirmatory soil samples and the approval of the HTRW office, 

remedial activities for SWMU 145 have been completed. Environmental personnel at WSMR 

should apply for closure of the site. 

2-8 



3.0 QUALITY ASSURANCE/QUALITY CONTROL PROGRAM 

3 .1 Analytical Methodology 

DEi recommended and the Corps of Engineers accepted and approved a Level III Data Quality 

Objective. Samples from SWMU 145 were collected and analyzed as shown on Table 3-1. 

3.2 Sample Inteuity 

3.2.1 Decontamination Procedures 

The decontamination of sampling equipment utilized the standard four stage cleaning procedures . 

• Primary wash. Primary wash was performed in a 5 gallon plastic pale using Alconox as 

the cleansing agent. 

• Primary rinse. Primary rinse was· performed in a 5 gallon plastic pale using potable water. 

• Secondary rinse. Secondary rinse was performed by rinsing the tools with distilled water 

sprayed from a pressurized plastic bottle . 

• Final rinse. Final rinse was performed by applying hexane from a pressurized plastic 

bottle. 

3.2.2 Sample Log Forms 

DEi field personnel utilized a sample log form and a chain of custody form. The sample log form 

recorded data relating to individual samples and recorded such data as location, type sample, depth 

and weather conditions. The chain of custody form recorded the total number of samples, sample 

ID and chain of custody data. Copies of the forms are in Appendix D. 

3-1 



Table 3-1 

SWMU 145 Analytical Methods Summary 

I Method I s::ul 
TCLP Volatile Organics 1311/8240 x 
TCLP Semi-Volatile Org. 131118270 x 
TCLP Pesticides/PCBs 131118080 x 
TCLP Herbicides 131118150 x 
TCLP RCRA Metals 

Arsenic 1311/7060 x 
Barium 131116010 x 
Cadmium 131116010 x 
Chromium 131116010 x 
Lead 1311/6010 x 
Silver 1311/6010 x 
Selenium 1311/7740 x 
Mercury 131117470 x 

TPH 8015 (modified) x 
Total Metals 

Arsenic 7060 x 
Barium 6010 x 
Cadmium 6010 x 
Chromium 6010 x 
Lead 6010 x 
Silver 6010 x 
Selenium 7740 x 
Mercury 7470 x 

Fluoride 4500 x 
pH 9045 x 

3-2 



3.2.3 Sample Labeling 

Labels were provided by the contract laboratory . Labels contained space for entering date, time 

and signature, and description of the analysis to be performed, and quantity of material collected. 

3.2.4 Sample Custody and Chain of Custody Procedures 

3.2.4.1 Sample Custody 

Samples , once collected, remained in the possession of the sampling crew until released to the 

carrier (FedEx, UPS or Laboratory Courier). All samples were tracked by a Chain of Custody. 

3.2.4.2 Chain of Custody Form 

DEi field personnel used the Chain of Custody form provided by the contract laboratory. The 

form had spaces to record the site, sample number, number of jars, parameters sampled and a 

space to record signatures, date and time of the Relinquisher and the Recipient. Copies of 

completed Chain of Custody forms are in Appendix D. 

3.3 Quality Assurance and Quality Control Samples 

3.3.1 Field Quality Control Samples 

Field quality control and quality assurance samples were collected in the same manner and at the 

same time as other samples. QC samples were forwarded to the contract laboratory for analysis. 

The results were validated-and reported as required. QA samples were forwarded to the COE 

laboratory. Results were reported as required. QC and QA samples were collected one for every 

10 samples. 

3.3.2 Laboratory Quality Control Samples 

Level III protocols have built in QNQC, including calibration runs , surrogate standards. 
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4.0 DATA VALIDATION, REDUCTION AND RECORD KEE.PING 

4.1 General 

Dow Environmental, Incorporated (DEi) was tasked to provide the necessary work plans to ensure 

complete cleanup of the six (6) solid waste management units (SWMUs) contained in the Scope 

of Work for this project, which were located throughout White Sands Missile Range (WSMR), 

New Mexico. The Data Validation Reports (DVRs) were part of this effort. Soils from the 

SWMU 145 excavation activities were sampled and analyzed to identify hazardous and/or 

contaminated materials. The results of these analyses were reviewed and the materials were 

characterized according to the constituent and concentration detected. The DVRs describe and 

illustrate the type of samples taken, the type of analysis performed, the results of the analysis, the 

suitability of the data for its intended use, and the validity of the analysis and findings. 

4.2 Data Validation 

4.2.1 Methodology 

All sample analyses were performed within Solid Waste SW-846 guidelines according to U.S. 

EPA methodologies 1311, 8240, 8270, 8080, 8150, series 600017000, 4500, 9045 and 8015 

(modified). 

Data validation was performed by examining QA/QC summary reports and is considered to be 

a data quality objective (DQO) level ill review. The organic analytical data was evaluated by the 

following quality assurance/quality control (QA/QC) parameters where applicable: holding times 

and preservation, system monitoring compound/surrogate spike recoveries, method and rinsate 

blanks, matrix spike/matrix spike duplicates (MS/MSDs), laboratory control samples (LCSs), field 

duplicates, and transcription. The inorganic analytical data were evaluated by the following 

QA/QC parameters where applicable: holding times and preservation, laboratory and rinsate 

blanks, MS/MSDs recoveries, LCSs, field duplicates, and transcription. 

The detailed discussions of the DVRs included the following topics: accuracy, precision, 

representativeness, analytical method, and sensitivity. Accuracy of data results was evaluated by 
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using LCSs and MSs recoveries , and precision was evaluated using the relative percent differences 

(RPDs) of the MSs and the MSDs. Representativeness was determined by reviewing equipment, 

trip , and instrument blanks for possible sample contamination caused by field sampling or 

laboratory procedures, as well as by reviewing chain of custody (COC) forms . The effect of any 

variance from the method and holding times prescribed in the Chemical Data Acquisition Plan 

(CDAP) was discussed in the analytical method, and the adequacy of the detection limits for the 

intended purpose was covered in the sensitivity section. After review of these topics, the results 

were applied to RCRA D coded regulatory levels for hazardous waste determination and Proposed 

Subpart S guideline levels to determine if cleanup of the SWMU was complete. 

4.2.2 Results 

The laboratory results for SWMU 145 as presented in all the associated data from Talem, Inc. 

laboratories should be accepted as qualified. The DVR thoroughly discusses these qualified data 

results for each method of analysis performed on SWMU 145 and their effect on data quality 

objectives . All results and data meet the requirements of the data quality objectives for this 

SWMU as outlined in the CDAP, and they are deemed acceptable and valid for the intended use. 

A copy of the data validation report is attached as Appendix A. 
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WHITE SAND MISSILE RANGE, NEW MEXICO 

SOLID WASTE MANAGEMENT UNITS 21, 21A, 22, 145, 147, AND 150 

DATA VALIDATION REPORT 

EXECUTIVE SUMMARY 

The Scope of Work encompassed Solid Waste Management Units (SWMUs) 21, 21A, 22, 145, 147, and 

150 located at White Sands Missile Range (WSMR), New Mexico. 

Dow Environmental Incorporated (DEI) ~tasked to provide the necessary work plans to ensure 

complete cleanup of the site. Initial plans included a General Work Plan, a Chemical Data Acquisition 

Plan (CDAP), and a Site Specific Health and Safety Plan (SSHP). Additional plans and reports included 

Hazard Determination and Data Reports, Disposal Plans, and a Data Validation Report. 

Various solids (soil) and liquids at the SWMUs were sampled and analyz.ed to identify haz.ardous and/or 

contaminated materials. The results of these analyses were reviewed, and the materials were 

characteriz.ed according to the constituents and concentrations detected. Upon characterization approval, 

disposal plans were developed and executed to dispose of the material. 

The following narrative and data describe and illustrate the types of samples taken, the types of analyses 

performed, the results of these analyses, and the validity of these analyses and findings. 

1 



1.0 INTRODUCTION 

Sampling at SWMUs 21, 21A, 22, 145, 147, and 150 consisted of soil and liquid sampling to 

determine whether the soils and/or liquids were hazardous or non-hazardous. The sampling activity 

was conducted by DEI for the USACE, Tulsa District. Fifty-three (53) soil samples were collected 

including two (2) quality control or field duplicate samples. In addition, one aqueous sample was 

collected from SWMU 147. All samples were sent to the Talem Environmental Services, Inc . . 
laboratory in Fort Worth, Texas. The Data Summary outlines each individual sample's laboratory 

and field identification numbers, type of sample, results for each parameter analyz.ed by each 

analytical method, and post-validation qualification flags (if any) for the SWMUs. 

All soil samples were prepared and analyzed for one or more of the following parameters: volatile 

organic chemicals (VOCs), BTEX (benz.ene, toluene, ethylbenz.ene, and xylenes), semivolatile 

organic chemicals (SVOCs), polychlorinated biphenyls (PCBs), total RCRA metals, various target 

analyte metals (total), diesel and gas range total petroleum hydrocarbons, toxicity characteristic 

leaching procedure (fCLP) VOCs, TCLP SVOCs, TCLP pesticides, TCLP herbicides, TCLP 

metals, corrosivity, flashpoint (ignitability), pH, and fluoride. Sample 0147-01 from SWMU 147, 

which was the only aqueous sample collected, was analyz.ed for VOCs, SVOCs, PCBs, pesticides, 

herbicides, total gas and diesel range petroleum hydrocarbons, total RCRA metals, corrosivity, 

flashpoint, and pH; All these analyses were performed according to the appropriate U.S. EPA SW-

846 methodologies and guidelines, as specified in the data summary of this report. 

Data validation has been performed by examining the QA/QC summary reports prepared by Talein 

and is considered to be a data quality objective (DQO) level m review. All organic and inorganic 

aDalytical data were evaluated by the following quality assurance/quality control (QA/QC) parameters 

where applicable: holding times and preservation,· system monitoring compound/surrogate spike 

recoveries, method blanks, laboratory control samples (LCSs), matrix spike/matrix spike duplicates 

(MS/MSDs), field and laboratory duplicates, and transcription. All data were evaluated and assessed 

according to the respective U.S. EPA SW-846 method requirements and National Functional 
Guideline criteria, where applicable. The final results are presented in the Data Summary of this 

report and should be accepted as qualified. 
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2.4 SWMU 145 

2.4.1 Fluoride 

• Accuracy 

The LCS and matrix spike/matrix spike duplicate percent recoveries were all found to be 

acceptable. 
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• Precision 

The relative percent difference (RPD) between the MS/MSD percent recoveries was 

acceptable. 

Also, the RPD between the two field replicates, 0145-05 (0-0.5) and 0145-q5 (0-0.5) QC, 

was found to be acceptable. Note that the RPD of 33.2 percent was less than the 50 percent 

control limit. 

• Representativeness 

All samples were properly preserved, packed and shipped using proper chain of custody 

(COC) procedures, and received by the laboratory in good condition. No contamination 

above Talem's practical quantitation limit (PQL) was identified in the method blank. 

• Analytical Method 

All samples were analyz.ed within the prescribed technical holding times and by the method 

listed in the CDAP. 

• Sensitivity 

The detection limits for fluoride in this SWMU were below RCRA "D" coded regulatory 

levels; therefore, they met the data quality objectives and were adequate for the intended use 
of the data. 
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3.0 CONCLUSION 

The laboratory results for these SWMUs, as presented in the Data Summary of this report, should be 

accepted as qualified. Laboratory analysis problems are considered to be very minor, .in that none of 

the sample data were rejected. Other than transcription errors, anomalies were primarily limited to 

percent recovery and relative percent difference exceffiaoc.es. Section two thoroughly discusses these 

qualified data results for each method of analysis performed on this site and their effect on data . 
quality objectives. All results and data meet the requirements of the data quality objectives for this 

site as outlined in the CDAP, and they are deeined acceptable and valid for the intended use. The 

CDAP field completeness goal of 90 percent was met. 
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GLOSSARY OF _DATA QUALIFIER CODES 

CODES RELATING TO IDENTIFICATION 

(confidence concerning presence or absence of compounds) 

U = . Not detected. The associated number indicates approximate sampl~ concentration 

necessary to be detected. 

(NO CODE) = Confirmed identification. 

R = Unreliable result. Analyte may or may not be present in the sample. Supporting 

data necessary to confirm result. The result is unusable. 

CODES RELATED TO QUANTITATIQN 

(can be used for positive results and sample quantitation limits) 

I Analyte present. Reported value may not be accurate or precise. 

UJ Not detected. Quantitation limit may be inaccurate or imprecis~. 



SWMU #145 Soils Beneath Uner 

Sample No. 0145-01 (0.5) 0145-02 (0.5) 0145-03 (0.5) 0145-04 (0.5) 0145-05 (0.5) 0145-05 (0.5) oc 

Fluoride (mg/K2) 9.0 6.1 4.2 11 9.3 13 t 





Photograph 145-1: SWMU 145, looking southeast, after removal of the two steel troughs. 
Remaining concrete footers can be seen in lower right of photo. 

Photograph 145-2: SWMU 145, looking southwest, steel plates were installed where the 
troughs had been removed. Steel plates were painted white and silicone 
sealed. 



Photograph 145-3: SWMU 145, looking west, after excavation of two feet of soil below the 
lagoon floor . 

Photograph 145-4: SWMU 145, looking northwest, after excavation of two feet of soil 
below the lagoon floor. 



Photograph 145-5: SWMU 145, looking north, west end of excavation where concrete 
footers were removed . 

Photograph 145-6: SWMU 145, looking south, two concrete footers prior to transport to the 
WSMR concrete recycling area. 



Photograph 145-7: SWMU 145, looking northwest, during backfilling and compaction 
activities . 

Photograph 145-8: SWMU 145, looking east, during final grading activities. 



Photograph 145-9: SWMU 145 , looking east, following paving activities . 

Photograph 145-10: SWMU 145, looking west, following paving activities. 
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6.26 SWMU 145 - TEST CELL 4 LAGOON 

6.26.1 Unit Description 

WSMR 
6.0 
l 
12-12-94 
6 .26-1 

Test Cell 4 Lagoon is located approximately 600 ft west of the sewage lagoons (SWMUs 27-30) 

in the south central section of HELSTF (Figure 6.26-1). The dimensions of the unit are 105 by 

60 by 6 ft deep. In 1989, a one time discharge of 30,000 gallons of sodium fluoride wastewater 

was released into the lined lagoon. The wastewater level in the lagoon reportedly dropped 2 ft 

over a two to three day time frame, which indicated that the integrity of the liner may have been · 

compromised. Constituents suspected of being released from SWMU 145 (Test Cell IV Lagoon) 

include calcium fluoride, sodium fluoride, and sodium hydroxide. 

6.l6.2 Summary of Phase.I Findings 

Samples collected during Phase-I at SWMU 145 were analyzed for VOCs, SVOCs, TI>H, 

fluoride and metals. No visual discoloration, odor or PID readings indicated contamination in · 

the boring samples. The Phase-I analytical results showed that a shallow background soil sample 

contained low levels of arsenic and fluoride. A sediment composite, from within the lagoon, 

contained low levels of lead, arsenic, fluoride and TPH (all below background and/or regulatory 

levels). Soil ·samples from a Phase-I 60 t\'monitoring well. HMW-9, collected on S ft centers 

from 10 to . 35 ft, contained arsenic, barium, lead and fluoride, all generally at or below 

backgrounq levels (with the exception of 6 mg/kg arsenic ac 20 ft, which was anributed to an 

anomalous naturally-occurring level associated with adsorption to a clay horizon). A 

groundwater sample collected from HMW-9 revealed selenium and fluoride at levels at or below 

background and/or regulatory action levels. The chloroform level slightly exceeded the proposed 
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Subpart S action level (0.006 mg/L) with a value of 0.017 mg/L. The pH of the water was 

nonnal for the HELSTF area. 

Neither a concentrated waste source nor a release was indicated by the data collected from the 

Phase-I investigation. 

6.26.3 Phase-n Findings 

6.26.3.1 Soil 

During the Phase-II RF!, three monitoring wells (HMW-44, HMW-45 and HMW-46) were 

installed as shown on the site location map (Figure 6.26-1). A total of five soil samples were 

collected on approximately 20 ft intervals and analyzed for voes, SVOCs, the eight RCRA 

metals, and fluoride . 

VOCs and SVOCs were not detected above their respective quantitation limits. The soil samples 

from HMW-44, HMW-45 and HMW-46 contained decectable arsenic, barium, chromium, lead, 

silver and fluoride concentrations as shown on Table 6.26-1 . The detectable concencrations are 

below the Pha~I reported background levels and/or regulatory levels. Similar to the Phase-I 

arsenic detection of 6 mg/kg at 20 ft in HMW-9, arsenic was elevated with a value of 14.8 Jin 

HMW-46 ac a depth of 18 ft . Again, this appears to potentially be an anomalous nawrally

occurring level. 

OOOOl!IPHAlili _l l.RFl\11£V. I \SECT6-26. TIM Pl!llSE·ll RFI 



..__, 
Site: 
Section: 
Revision: 
Date: 
Page: 

6.26.3.2 Groundwater 
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The three newly installed monitoring wells and the existing Phase-I monitoring well (HMW-9) 

were sampled during the Phase-II RFI for a total of four groundwater samples at SWMU 145. 

The samples were analyzed for VOCs, SVOCs, metals (total and dissolved), fluoride and TDS. 

Two of the samples (HMW-9 and HMW-45) were additionally analyzed for TPH and hexavalent 

chromium due to their location with respect to other local SWMUs under investigation during 

Phase-II. 

SVOCs were not detected during the .Phase-II RFI. however, it should be noted that the 

analytical results for the acid fraction of the semi-volatile analysis of HMW-9, HMW-44 and 

HMW-46 are not useable due co poor.surrogate recovery. Table 6.26-2 identifies three voes 
which were detected during the Phase-II RFI. 1,1-Dichloroethene was detected above its MCL 

of 7 ug/l in HMW-44 at a concentration of 205 J ug/I. Monitoring wells HMW-9 and HMW-46 

had chloroform (Proposed Subpart S Action Level - 6 ug/l; MCL = 80 ug/1) detected at 6.4 

~ 6.0 J ug/l, respectively. 1.1,1-Trichloroethane (MCL = 200 ug/l; New Mexico 

Groundwater Standard = 60 ug/I) was detected in HMW-44 at 1450 Jug/I. 

Table 6.26-3 shows that lead, selenium and fluoride were detected at levels which exceeded their 

respective regulatory levels. Dissolved lead was detected at 49 ug/l (Federal action level = lS 

ug/l) in HMW-44. Selenium and dissol vcd selenium (MCL =- 10 ug/l) were reported in HMW -

44 at 74 and 66 ug/l, respectively. Dissolved selenium was also detected in HMW-4S and 

HMW-46 at respective levels of 10 and 20 ug/l. Fluoride (MCL -= 2000 ug/1; New Mexico 

Groundwater Standard = 1600 ug/l) was defected in HMW-44, HMW-4S and HMW-46 at 

respective levels of 3200. 2250 and 2000 ug/l. Additionally, the TDS detected at HMW-44 was 
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16,398 mg/l which exceeds the State's limit of 10000 mg/1 to be a protected groundwater source. 

Hexavalent chromium (MCL = SO ug/l) was detected at an elevated level of 41 ug/l in HMW-9. 

Total chromium was reported as being less than the quantitation limit of 2S ug/l. 

6.26.4 Bydrogeologlc Conditions 

The shallow stratigraphy beneath SWMU 14S can be characterized from down-hole geophysical 

logs and the lithologic descriptions made by the field geologists during the Phase-I installation 

of monitoring well HMW-9 and the Phase-II imtallation of monitoring wells HMW-44, HMW-

4S and HMW-46. Like the existing well, HMW-9, the three newly installed monitoring wells 

were screened acrosa the first encountered water bearing transmissive zone. The stratigraphy, 

as noted in the boring logs of HMW-44, HMW-4S and HMW-46, consists of alternating layers 

of discontinuous unconsolidated sand, silt and clay mixtures underlying clayey gypsiferous silt. 

This description is consistent with the Phase-I description. Refer to Appendix I for a detailed 

stratigraphic description of each well and Appendix VJ for the down-hole geophysical report. 

The water bearing transmissive unit, as described by the field geologists, is primarily a silty 

fine-grained sand. Grain size distribution curves completed during the Phase-II RPI using sieve 

end hydrometer analyses of samples collected in the transmissive units of each well characterize 

the unit as fine-grained sand (81 to 84%) with· silt (8 to 123) and clay (and colloids) (4 to 

11 %), as detailed in Appendix Il. 

The hydraulic conductivity, estimated from a rising head slug test in Phase-I, for HMW-9 is 

1.36 feet/day (4.8 x 10"' cm/sec). The hydraulic conductivities. estimated from slug test data 

obtained durini Phase-II, of the three Phase-II installed monitonng wells at SWMU 145 ranged 
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from 1. 77 ft/day (6.25 x lo-4 cm/sec) in HMW-44 to 2.73 ft/day (9.62 x 10-4 cm/sec) in HMW-

46 as shown in Table 111-3 of Appendix III. The Phase-II slug test data. assumptions and 

estimations can also be found in Appendix III. 

Depths from top-of-casing to water ranged from 31.99 ft in HMW-45 to 37.95 ft in HMW-44 

on February 8, 1994. The groundwater elevation across the site ranged from a high of 3924.80 

ft MSL (29.6 ft bgs) at HMW-4.S to a low of 3920. 71 ft MSL (35.5 ft bgs) at HMW-44 (Table 

6.0-2). Based on the four SWMU 145 monitoring well water level elevations taken on February 

8, 1994, the first groundwater bearing zone beneath SWMU 145 appears to have a gradient_ 

toward the west-northwest, as indicated in Figure 6.10-2. 

Due to the proximity of SWMU 145 to SWMUs 27-30, 143 and 146, refer to Sections 6.10, 

6.24 and 6.27 for information on surrounding hydrogeologic conditions. 

6.26.S Conclusions and Recommendations 

1. In comparison of the Phase-I detected values of selenium (19 ug/l) and fluoride (2420 

ug/l) in HMW-9 with the results of Phase-II (scleniwn • 8 ug/I; fluoride - 1420 ug/l). 

it appears that both constituents have decreased from S/31191 to 1119/94. In 

consideration of the reported one-time discharge in 1989, it appears as if natural 

attcwation over time is potentially reducing the level of these constituents beneath the 

SWMU. 

2. Even though the selenium levels detected in the groundwater at SWMU 145 exceed 

its MCL, they appear to be indicative of the naturally occurring high selenium levels for 
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the HELSTF pouadwat.cr quality and are not the result at a releuc at SWMU 145. 

3. The 10Urce of the laavalem ~bromium detected in HMW-9. an apparent uplfldient 

well from SWMU 145, ls not known. It could be a ruult of a one-time point source 

dildw'p. The two dowqrad.ient wells were not w1yZl:d for hexavalent chromium 

becauae it was not a comtitueDt of concern at thil SWMU. 

4. l,l·Didlloroctbem and l,l, 1-tricbloroetbanc were detected in the downaradient RU. 

HMW-44 at levdl which exccc:ded their respective MCI.a. Neither ot these compounds 

were den:ctcd in eilber of the SWMU's two apparent up&radlent weU1. Tbe source(s) 

of these compound.I Is unknown, bowcvw, there ii no known bistork:al information 

reJatins solvcnu to die llp>n. 

5. Chloroform wu dclect.ed above its Subpart S level in an apparent upgiadient well, 

· HMW ·9, at irl Subpart S level in. a CZ'Ollpadicnt well, HMW-46, and jua below ks 

Subpart S Jcve1 in the apparent dawngradieat wen. BMW ..W. 

Neither a concenrrated wute ~ nor ID lf'S*'enl release from the Jaaoon ls indicated by tbe 

soil sample dara coU.Cred during the Phuc-U investi&llion. ft ii, thedore, ~~ that 

the RFI for this SWMU be dhconthmed. A request for a C1ua 3 permit moclfftcation lhoUld 

be submitted by WSMJt 10 cerminate the RPI/CMS proce11 for the SWMU. In addition. it is 

recommend.od that die lmpity o! the liner be ratored if there is 1 chance that this pit will be 

releued to &pin. If tile pit ii DOC planned ro ever be utilized apia it sbculd be properly closed 

(e.g., backfilled). Addiliooal moaitofiDI of the "111 i1 recommended u part of an o"enll 
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OIPTH lftl 

Arsenic 
Barium 

Chromium 

Lead 

Silver 

fluOnde 

0145UW44 

( 

TABLE 6.26-1 
WSMR PHASE-II RFI 

SWMU 145 
SOIL ANALYSIS 

DETECTED METALS 
014511W44 

014fiMW44C011.0I 0141illW44t038.0I 

11118193 11/18193 

18.0 38.0 

3.18 <2.89 
31.2 75. 1 

11.6 10.6 

6 .42 5.86 

8 .88 <6.76 

l .14 0.570 

0145MW45 

0146MW41il0t9.0I 

11121193 

19.0 

<3.34 
81.6 

11.6 

6.98 

11.Q 

10.4&1) J 

Values repntaent total concentrations unless noted < •Not detected st il'ldicated reporting limit n/ll=Not anillvzed 

(I -LHe then Detection Limit 

( 

Page: 1A of lA 

0145MW46 · 0145MW46 

014SllW451039.0I 0145MW4i(018.0I 

11/21193 11/06193 

39.0 111 .0 

<3.37 14.8 J . 
32.4 3£>.2 J 

<6.76 8.24 J 

5.55 4.05 J 

<6.76 6.54 J 

(0.3911 J 2.96 

I 
I 
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SITE 
. SAllW"l..E I> 

CONSllTVSfT l\lhlt• In uglU DATE 

1, 1-0ichloroethem• 

~oform \ 

1, 1, 1-TrichlDroethane 

0146llW09 

( 

TABLE 6.26~2 

WSMR PHASE-II RFI 
SWMU 145 

GROUNDWATER ANALYSIS 
DETECTED VOLATILES 

0146MW44 0146UW46 

014tiMW09IWTRI 014611W44CWTRI 014511W451WTRI 

01119194 01/09/94 01119194 

<S 205 J <5 
6.40 5.00J <5 
<5 14SOJ <5 

Values represent total concentrations unless noted < ~ Not detected et indicated reporting limit nl• •Not analyzed 
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0146UW44i 

014611W48CWTRI 

01m194 

<5 
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TABLE 6.26·3 Page: 1A Of lA 
WSMR PHASE-I RFI 

SWMU 145 
GROUNDWATER ANALYSIS 

DETECTED METALS 
SITE 014611WOI 0145MW44 014611VM6 D145MW46 

SAMPLE ID 014~W09CWTRI 0146MW441WTRI 014611W451WTRI D1'5111W46CWTRI 

CONSTTIUEllT DATE 01/19194 01/09194 01/19194 01'09194 

ArHniC (u9/U 1 6 <5 6 

Arseric IDl1&0lvBd) (ug/U 7 10 <5 6 

Banum (ug/U l70 70 <5~ <50 

Bmium (°"'5Ulvedl (u9/L) <50 <50 <50 <50 

Cadmium (UglU <5 UJ <5 <5 UJ <5 

Cadmium (OiHolved) (ugll.) <5 <5 <6 <5 

CIYomium (ug/U <25 UJ <25 <25 UJ <25 

CITOmium (Oici;olvedl (ug/U <25 <°25 <25 <25 

CIYomium (+61 (Ug/U 41 • n/a <10. n/a 

lead (ugll) 8 4 <3 10 

lead (Diaaolvedl (ug/U 8 @.~ <3 GD . 

Mercuy (Ug/U <0.2 UJ <0.2 0 .22 J <0.2 

M111cury (DiaaolvocO lug/L) <0.2 UJ <0.2 <0.2 UJ <O.Z 

Selenium {ug/L) 8 74 6 <125 

Selenium (Dinolvedl (ug/U <6 66 10 20 

Silver (ug/U <25 UJ <25 <25 UJ <25 

Silv8' (Disioolved) (ug/Ll <25 <25 <25 <25 

TOTAL DISSOLVED SOLIDS lmg/11 n/• 18898 3574 8520 

pH 7.48 7 .64 7.26 "7.52 

Specific oonductanco fµS/cm) 3660 18790 3880 10100 

Temperature l°CI 20 19.2 20.8 19.6 

!-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-·~ 

Value5 repro&ent total co111:entr1tiom unless noted <-Not dotocted at indi<:etod reporting limit n/a•Noi 1nelyzed 

• Resampled l(RS) on COCI due lo expired holding time 
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PHASE-II MONITORING WELL 
PHASE-I MONITORING WELL 
PHASE-I COMPOSITE GRAB SAMPLE 
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00 

014~W45 

SITE PLAN 
SWMU 145 

TEST CELL 4 LAGOON 
WHITE SANQ~ MISSILE RANGE, NEW MEXICO 

0~M ,~~~M 

LOCATION MAP 
(HELSTF) 

~ 
a 

0 20 40 

FEET 

PROJECT NO.: 

85 
rHKO: rPPO: 

1 SJB SMH FIGURE NO.: 

OAlE: REV.: 6.26-1 OR-23-94 _...___ ___ .____ 
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SOIL SAMPLE LOG SHEET 
PAGEloF____.f___,_~ 
PROJECT NO. ~015 

Dow Environmental -&'SURFACE SOIL 
/[j SUBSURFACE SOIL 

D SEDIMENT LAGOON/ 
fl POND 

PROJECT NAME WS Mn o OTHER _____ _ 

BY ________ _ 

PROJECT NO. ____ _ 
SAMPLE LOCATION S\AJMU# flf-6' SAMPLE 1.D. 
SAMPLE METHOD: AAHV'fiilAFFF SAMPLE DATA 

SAMPLE TIME I DESCRIPTION 
DEPTH SAMPLED: 

11- p ~ ~t- (tf-f; - ;;( 09SS 
14-<- I oq~o · · 

SAMPLE DATE/& Tl~E: 
\ ),{;/ 9t, 

"fig-~ /000 
It<-+ (")9 58 . 

100 i I I 

SAMPLED BY: 1n n J] 

V~A Ca~ \kt '~-.>. 
('f.6- ~ 
/t5 -6 -oriJ 

I ~rE{S); 0 
• o-1 I I I 

--~ 01" :;AMl'LE 

0 

,t 
0 

NOTES: 

LOW CONCENTRATION 
HIGH CONCENTRATION 
GRAB 
COMPOSITE 
GRAB-COMPOSITE 

<:il.llovd. b ~ <6 ~ 
cu ~ ~ ·tip '16 ·-(N 

~'- -to~ 
~~
Cv.;t~ ~ ~ 
lo~~ 

I 
'.J 

ANALYSIS: 'PO LI Kiili 0 

SAMPLE DATA 
DESCRIPTION:(Color, Material, Water Content, Etc.) 

SAMPLE LOCATION SKETCH (INCLUDE LANDMARKS) 

-- I' 
• J / - / - / 

- c {?)) 
Jri; ~ (l ~ 

1 ( [ 

o ol o ~ 
L.:.--"l~~'r"'q. 

/-.;__---=-~~~---". 

>,( >' > ( '-1 .........,,,,. 

DATE SHIPPED 
TIME SHIPPED 

LAB 

VOLUME 



CHAIN-OF-CUSTODY RECORD 

TEL (817) 335-1186 306 W. Broadway Ave., Fr. Worth, TX 76104 FAX (817) 335-9830 

Address: \ 'S '1 () \.\ ()\AA ..... IA \)/ 

~r\..i · \\~ 'Jv\Ll 20~5"~ 
Project No: Project Name/Location: 

Remarks : 

telepho~\ 'ii.\%' ©4U 
Samplers: f'ct... "t f='L 

~0\< 'WSVV\R ~V"""v \'-''<' 
LAB SAfvlPLE INrORMAT ON COLLEC110N 

No . Sample Identification Matrix Date• 

/~ o \ \.\S" - b \ ~a .... ~-] ~\\ \-l~1 

I~ f) \ 4 s - () 2 ( 0 ... 's ~,\ \-U"Jj 
Fl D \~~- n~ lo- ,-s) I~\\- 1~-'f4 

'B D Po\ " - () 4 l o ·- . ')-) ~,\ \~~ 
14 h\4s--n~ lo- . .,-) I~.\ l·n-~ 
},[) b\ '-\ 5'"- Os- to-.->) -QC. ~l\ )~~ 

Rehnqu1shed by : (Sign) 

f)<::C 
~~~/ 

!Date/ nme \IJ:C' J ece1ved by: (Sign) 

\-=Zlo w 1 b ;:::-~ 
Relinquished'oy: (Si~ Daterfime Jleceived by: (Sign) 

• A separate Cham-of-Custody muat be completed for each day of sample collection. 

Time 

ldtst 
1cii5.5 
lOOO 

~S'8 
){)t)J 

1001 

I YI'!:. CON I AINERIPRESERVATION 

G c II Volume G p Preserva1ion 

)I \ "11'7 ' ~ \ lf O't. ' ·~ l 141'1? ' :X \ Lt~ ' x \ 41\'> I 

IX \ 4t~ ' 

elmquishe< by: (Sign) 

- --r [:::_ 
Relinquished by : (Sign) 

~ .. -ti ., 
tt='. 
,...., . 

ZH 
']: 
('() 

c/ 
/ 
/ 
./ 
,/ 

ii 

Jater 1me 

IDaterfime 

TAT: 

P.O.#: 

ANALYTES 

Received by (Sign) 

/ / 

~eceived by (Sign) 

3 
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~ SOIL SAMPLE LOG SHEET ._.. . 
PAGE_l_OF___....~~-
PROJECT NO. (o 0 ( £ 

Dow Environmental 

BY ______ _ 

0 SURFACE SOIL 
psuBSURFACE SOIL 
0 SEDIMENT LAGOON/ 

PONO 
PROJECT NAME vJSwl(l/ O OTHER _____ _ 
SAMPLE LOCATION s ·WMV * fi-fS-

PROJECT NO. _____ _ 

SAMPLE 1.0 . 
SAMPLE METHOD: COMPOSITE SAMPLE DATA 
~b f1vb~ SAMPLE TIME DESCRIPTION 

DEPTH SAMPLED: 145"-0L/-IJ-z. t/ZO 
. 

-5011.--. 
2-, s ;&GT 1"-15 -04-11- -3 1126 

~'fhDATE & TIME: /'-15- O I-A, , 2- 1/36 
~ & 1120- 12-05 il/5"- 0 /-fl -3 1!'-16 

SAMPLED BY: iL/5-D2 -4- 2. 11'1~ 
M~ BF-fnlL-~? !'Is - 02 -14 - 3 11~-.s , 

SIGNATURE~ Be M-o"'1 - D I I z_,oS- ~,. 

(Jr\ ] 

lYPE Or"'SAMPLE 

0 LOW CONCENTRATION 
~ HIGH CONCENTRATION 

GRAB 
0 COMPOSITE SAMPLE DATA 
0 GRAB-COMPOSITE DESCRIPTION:{ Color, Material, Water Content. Etc.) 

NOTES: SAMPLE LOCATION SKETCH (INCLUDE LANDMARKS) \.f 
A1 

I'-- _/ 

• t>'I •01 •4 >2-
I 

1/ ') 
~ 

ANALYSIS: 

145" ""'~ : vii R . 
l~..oo..J i rvu. Tc..;.,1' 11w 9'01~-

DATE SHIPPED J.//11 /1<-
TIME SHIPPED 1.500 
LAB 
7'/tl~V\, 

VOLUME 
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(\ \)( c ~,:)cg~ 

~D 
# 

~ 
- r·.,.,,,,.,.,,, ..... ,.,. ..... , .. ,, .. ,,,, ...... ,, ..... ,, ...... ,,,,.,,,, ...... ,, ... ,.,,,,,, ... ,,,.w .... ,,,,,, .. ,,,, .... 1 

1o~q Dow Environmental 
lil CHAIN-OF-CUSTODY RECORD(\\\ 
:::::::::::::::::::::::::::::::::::::::::::::::::: .. ·::::::::::::::::::::::::::::::::::::::::::::: 

PROJECT NO.: 
&01 .s-

PROJECT NAl.IE: t__/ :iJ 4. 'SO\ L. ~e:~~\~ ¢ Sl.\AC)CW: 0 

SAl.IPLERS (PRINT): SAIAP47-RE): NO. "~" .,~ <l~ 
M AC'.K .-/-- ><? OF t QI. Li b REI.I ARKS 

·~u..c H AV'-.\\> 
CON-

TAINERS 1·~ . ..J.i: & ~~ 
SAMPL! DATE TIME COMP CftAB 

SAMPL£ 
SAi.Cyr{ L~jON "..: ;:'IJ. "Q. 

NO. TYPE "4 1'f.. 

r lf /19/<i 1J 11 :-z.o x So'\\ 14>-o~-z. I x x 
:<., lf/11 11 .''lS' '/..._ ~\\ /'ft::- D'l-11- 3 I )( x 
--:s q !tcr /I :7..' 'I... So\\ l'IS-01-A--z_ I 'I.. x. 
'{ 9/;q 11:40 ):. ~-,, l'IS--01 -14 -S.3 J '/.. )(. 

s 4/tq 11: 't'i'J. '( ~,\ /'IS- O'"'t-A --z. I )(. '/.. 

~ Lf /;9 II.SS- 'I... ~~,\ /'Ir- o-i..- J4 -3 I )( 'J.. 

·7 ·Cfh<:t 1-z. :o~ x s;o\ \ Borrow - 6 I I 'I.. 'I- x FAx 1{~sw.1<.. Pr<.. f\\I A\L~~LG" 

.-rr:;, $t}S-- {a/~-() 17 ~ 

~D BY (SIGNATURE): DATE/ Til.IE REC£1VED BY (SICNA TURE): RELINQUISHED BY (SICNA TURE): DATE I Tll.IE 

~EQ~R~:L~~ ~/---? '1h9/cJ ~~co-. 1~ ~Qx ~d GJJ. ~~jq(o I l ;( 
RELINQUISHED B~l\JRE): DATE/ TIME RECEIVED BY (SIGNATURE): RELINQUISHED BY C'ICNA l\JRE): I DAtt / Tll.IE RECEIVED BY (SICNAl\JRE): 

I 
RELINQUISHED BY (SIGNATURE): DATE I TIME RECEIVED f'Oft LABORATORY BY REMARKS: Pl-~~·'i&: ,C/11)( AL<- /lf£S"4.i.7"S TO MA~~ °5G;P.1.M:.~A r-'\? 

I 
(SICNA l\JRE): 

"'T <sos-) <Pl'6-017-S • . 



l 

SHEET ~ SOIL SAMPLE LOG 
Dow Environmental -SURFACE SOIL PAGE_j_OF~-' -...,,,,...-

PROJECT NO. <R6 1~ 
9y _______ _ 

~SUBSURFACE SOIL 
D SEDIMENT LAGOON/ 

POND 
PROJECT NAME VJj vvtlL D OTHER 
SAMPLE LOCATION ~.JM-LJ ,,.p; ------

PROJECT NO. ____ _ 

SAMPLE METHOD: 
J#rN u Au0£W-

DEPTH SAMPLED: 
I .1 6 i::Gt7( 

SAMPJ.-E DfffE & TIME: 
4/24 tctv 

SAMPLED BY: 
J11.Pl 

SIGNATURE\S}": 

lYPE OF SAMPLE 

0 LOW CONCENTRATION 
0 HIGH CONCENTRATION 

;g:' GRAB . 
0 COMPOSITE 
0 GRAB-COMPOSITE 

NOTES: 

/4~ - 51 fhN 53 
Cl> I ( ec t 4 ~ft,12. 1- ' . 1=-6llfJm1brJ 

~ 
ANALYSIS: 

!/kl : J>JI. I f I -I rt"" I ryt._f ~ b I ; > 

SAMPLE 1.0. 
COMPOSITE SAMPLE DATA 

SAMPLE TIME I DESCRIPTION 
l~o&R.o~-0'2- •• ~L, 

16-/3 I- 3 / eA6 T 

I 11.j.£; -13 i- 3 ('ccN-;), 
IJ'fs--BJ ~ 3 (j,,J~s• 
Po-20~ - DI I 

IZD-201(- t> I 7 
1<.D- 5DJ- t>I 
fli>- ?.bw - D I 
1'20- 302-/ - 0 ) 

i2o - un.-t> I 
on· ~ zo- e>I 

£D - II f.-6/ w 
SAMPLE DATA 

OESCRIPTION:{Color. Material. Water Content. Etc.) 

SAMPLE LOCATION SKETCH (INCLUDE LANDMARKS) 

~ ?1 L1~ 
BJ 131 ., B2--

~ • 

1/ "\.j 

~OFF~ 

Z.03 3Dt 3l>2../ t . 'I r: . ' · 1 [' .. :1 
ZC11 2Llw ~ 

(~~ ,3 ~ -=r L::; 
~ 
1- A 3 

DATE SHIPPED I l//v//qf, ~ 
TIME SHIPPED I /t:::TJD 

~l: 'LAB '-= IA L- ~IV\ 
a. VOLUME 



. . vJ ·O tv1.5 
Account# 

Environmental Services 
CHAIN-OF-CUSTODY RECORD 

TEL (817) 335-1186 306 W. Broadway Ave., Ft. Worth , TX 76104 FAX (817) 335-9830 

Contact: (_' lu·i~ ~W\i+k.. 1Remarka: ~ '<' ~~, ... \.tt A I.,... '.\a..l:i \~ TAT: ~d...M. .......... ~ '-
'"'ompany· J<o.J ,\e_ ~ .. \ .-1-tl c.~"'~ SM\-\-\...... l ""!>OD q~~-o-z~z P.O.#: ~ 

~· . ,\o.. V°'. -r.V\ r"'o.: ·°"'"'- LLC... 
Address : 

/SZCl4 t\w..e.a ..... ~r ~ l "- i:),., "L. a~ 
1elephone: ( ;') G\ so' "\&-oo4c.. 

ANALYtt.S 

1<(\c.k.\l\\\..e ' 
.. 

Sampl~lt..\_ 0 1 t-\bi. Lr\~S\J ~V...C.\'\ ~ '? 

~1 Project No : .. n'l>Jeet Name/Location: " G?o 's- \J.JSf'-\R- S~fv\\k. 
l 

\ \...\ s-
·~J J LAB SAMPLE INl-UKMA 1 Ul'I 1 .. ." ULLI:.<..: 110N l Irr. CON t AtNt.RtPRt:.:>t.RVAI ION :i: ~e 

No . Sample Identification Matrix Date• Time G c # Volume G p Preservation ZH Q tl Q 

J Bof'C"ow - 07- c~~b Ll/z_if )< x "" ~ ~ /t.;_c::-R I -~ (!=A~-r) c.th.'i ~ y:_ )'. )<.. 

"3 /'-IS- B7. - 3 ( C E#JTEJ...') '-'/.,.~ ~ ~ "" 
~ 

'I /'I~- ~3 -> (. We:sr') 'Vt"( )'; 

"' '/.... 1' 

"" Rl""\ - -z.o ~ -o \ 'l}z.'{ -1.. }( '/.. 'j.. 
la Ro --z.o '' - l'i \ ~/t'( y., ii ~ '/.. 
7 Rn-'3~\ - C \ ~lt'i .£. '/.._ '/... j... 

~ R c -7-o\JV -C'i \ '1-t.'{ '/.. '{.. 'I-- 'I-. 
9 Ro- '10'2..' - <.:> ~ 'i/t"l 'i. )<, j... 'J... 
It> J<o- -Z.<YZ -o \ 1~\( "' '/.. 1-.. '{.. 

I \ 'Ro - "2.f1 -c \ 'Yt.li 'I. "I-- ~ y.. 
rz. ~c- 1\cg-0\ '<h'i "/... 'j.. j. ~ 

. 

,?J;i~ D~wi~y/q(o ~ ece1ved by: (Stan> 

~d& ~Cjq(o 7ii8 ~~~~'-~~-~~Vo I>~ lT'W"l 
K~linquilhed by : (Sign[/ DatefTtme Received by: (Sign) ~elinqu11hed by : (Si.en) Datetrim-e- Received by (Sign) 

• A 1e irate Chain-of-Custod must be co p y mp leted for ~ da oha y mp le collection, 




