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ATTACHMENT A 

NOTICE OF DEFICIENCY: 

TECHNICAL ADEQUACY REVIEW OF PART B PERMH· APPLICATION 
SUBMITTED TO HRMB BY LOS ALAMOS NATIONAL LMf(JRA'fORY (LANL), 

NEW MEXICO. 

JUNE 10~ 1997 

A. General Description of the Facility as required by 20NMAC 4.1.900 incorporating 40 f:!FR 
§270.14(b)(1). LANL (The Permit Applicant) must: 

1. Provide general dimensions and a structural description of tPie Open Burning/Open 
Detonation (OBIOD) treatment units located at Teihnical Area 14 (TA-14). (This may 
include an active trench with adjacent buried trenches, a single active trench that is 
groomed and reused, an open burn containment device, and-secondary containment or 
other design configurations.); 

Response: The general dimensions and structural-description df·the OB unit were 
provided in Section 4.1 of the OB/OD Part B Pl!finit Application submitted to NMED 
in September 1996. The burn cage sits in a steel~tray, whi'l!h provides secondary 
containment. The general dimensions and description of the OD Unit were also provided 
in Section 4.1 of the OB/OD Part B. There are no'ttenches associated with theOD.unit. 
A berm will be constructed downslope of the OB/OD units to:pfeventhinoff from both 
units and to minimize the erosion potential. The benil :will be inspected routinely and 
maintained, as necessary. A natural drainage just north of the':~b uhif(along the dirt 
road) and the paved road just west of the OD unit divert potential run-on away from the 
unit (see Map 2 in Appendix A of this NOD response for the locations of these roads 
and the proposed berm). 

2. Submit to the New Mexico Environment Department (NME'D) Hazardous and 
Radioactive Materials Bureau (HRMB), engineering· drawings that approximate the 
units' dimensions horizontally and vertically, shows Yifimbs/t.Ntrms, fencing and any other 
man-made features used in association with th'e OBIOD units; 

Response: An engineering drawing for the OB unit showing approximate dimensions 
and other pertinent features has been developed and is, fri.clua.e!i in Appendix B of this 
NOD response. Because the OD unit is simply an 'area ~n soil-covered tuff, an 
engineering drawing cannot be developed for the OD unit. The topography and areal 
extent of the OD unit were shown on Map 2 of the OB/OD Part A Permit Application, 
submitted with the Part B in September 1996. The locations of a berm to be constructed 
for the OB/OD units, an existing natural drainage, and the existing road adjacent to the 
OD unit are shown on Map 2 in Appendix A of this NOD response. 
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3. Provide the best available description of all wastes that have ever been managed or 
treated at the OB and OD units. Include a summary of historical information on the 
volume and composition of these wastes; 

Response: The best available descriptions ofthe wastes managed at the TA-14 OB/OD 
units were provided in the OB/OD Part B, Table 3-1 and Attachment 3-1. Table 3-1 
shows that the wastes treated are both homogeneous (e.g., solid explosives, scrap 
explosives) and heterogeneous{e.g., explosives-contaminated paper, rags, wood). These 
wastes have been assigned the following EPA Hazardous Waste Numbers: D001 for 
ignitability; D003 for reactivity; D005 (for the barium in the HE); and F005 (for spent 
nonhalogenated solvents, which here include toluene and methyl ethyl ketone on the HE
contaminated rags and wipes). Historically, there have been no significant changes in 
waste compositions. The wastes are treated to remove the characteristic of reactivity, 
although other characteristic (ignitability, toxicity for barium) and listed (solvents on the 
HE-contaminated rags and wipes) hazardous waste may be present in the wastes being 
treated. Waste treatment capacity was provided in Section 4.1 of the OB/OD Part B; 
a maximum of 50 pounds may be treated at the OB unit, and a maximum of 20 pounds 
may be treated at the OD unit. Since RCRA Subtitle C regulations became effective in 
November 1980, an average of 100 to 150 pounds of waste has been treated at the OB 
unit annually, and an average of 40 to 80 pounds of waste has been treated annually at 
the OD unit. 

B. Topographic Map as required by 20 NMAC 4.1.900 incorporating 40 CFR §270.14(b)(19). 
Since the map ofTA-14 that HRMB received.from LANL was compiled on a scale other than 
1 inch to 200, LANL must submit to HRMB, a topographic which: 

1. Shows the terrain for a distance of 1, 000 feet (radius) outside the Open Burning/Open 
Detonation units, at a map scale of 1 inch equal to not more than 200 feet, with 
appropriate contour lines shown on the map; 

Response: The note at the end ofthe requirements of20 NMAC 4.1.900 incorporating 
40 CFR §270.14(b)(19) states that "For large HWM facilities the Agency will allow the 
use of other scales on a case-by-case basis." LANL has routinely provided topographic 
maps at various scales due to the areal extent of the facility. As was stated in 
Sections 2.1 and 2.1.1 of the OB/OD Part B, the OB/OD units at TA-14 are shown on 
Map 2 of the OB/OD Part A permit application. This topographic map shows the terrain 
for a distance exceeding 1,000 feet beyond the units, is at a scale of 1 inch equals 
250 feet, and has contour lines to clearly show the pattern of surface water flow in the 
vicinity of and from each unit. 

2. Contains a wind rose diagram showing prevailing wind directions and velocities; 

Response: As stated in the introduction to Section 2.0 of the OB/OD Part B, a 
LANL-wide facilitytdescription addressing additional regulatory requirements is provided 
in Section 2.0 of the "General Part B Permit Application Information for Los Alamos 
National Laboratory" (the General Part B), submitted to NMED in August 1996. The 
General Part B was developed to consolidate general, LANL-wide facility information, 
applicable to all of LANL' s current and future hazardous waste management units, into 
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a single document for submittal to NMED to eliminate repetitive information. NMED 
verbally approved the General Part B strategy in December 1996. LANL is providing 
a copy of the General Part B with this NOD Response package. 

Wind roses were discussed in Section 2.1.4 and were shown on Figures 2-3 and 2-4 of 
the General Part B. As presented therein, average wind directions at LANL are 
measured at four sites. T A-6, located approximately 1 mile north of TA-14, is the site 
closest to TA-14; therefore, its wind rose data are most applicable. 

3. Shows the legal boundaries of the OBIOD units. (The map should also have a title); 

Response: The boundaries of the OB/OD units were shown on Map 2 [titled "Contour 
Map Showing Hazardous Waste Units at Technical Area (TA) 14"] of the OB/OD 
Part A. The legal boundary of LANL, the HWM facility, was shown on Map 1 [titled 
"Contour Map Showing All Technical Areas (T A) at Los Alamos National Laboratory 
(LANL)"] of the OB/OD Part A. 

4. Contains access control to the OBIOD treatment units; and 

Response: Access control to the OB/OD treatment units was shown on Map 2 of the 
OB/OD Part A. An industrial fence surrounds the entire area (see map legend), a gate 
is located at the roadway entrance to the area (see map), and a second gate is located 
adjacent to TA-14-23 (see map). The gates are locked when operations are not being 
conducted at TA-14. The fence and site entry gate were also shown on Figure 5-1 of 
the OB/OD Part B. A revised Map 2 is provided in Appendix A of this NOD response 
to clarify the map symbols used. 

Access is controlled administratively through implementation of SOPs (e.g., 
DX-4:SOP 1.0, DX-4:SOP 3, DX-4:SOP 4, and DX-4:SOP 27). Copies of these SOPs 
are included in Appendix C of this NOD response. 

5. Shows the SWMUs, on-site or off-site wells, buildings, and drainage and flood control 
barriers at, and in the vicinity of TA -14. 

Response: The locations of SWMUs in the vicinity of the OB/OD units at TA-14 were 
shown on Figure 10-1 of the OB/OD Part B. All existing water supply wells, 
monitoring wells, test wells, springs, and surface water sampling stations within the 
LANL boundary (i.e., on-site) and surrounding LANL (i.e., off-site) were shown on 
Map 6 of the OB/OD Part A. Buildings in the vicinity ofthe OB/OD units were shown 
on Map 2 of the OB/OD Part A, and buildings at the LANL facility were shown on 
Map 1 of the OB/OD Part A. The locations of a proposed berm downslope of the 
OB/OD units and of the existing natural drainage upslope of and the road adjacent to 
the units to provide drainage control are shown on Map 2 in Appendix A of this NOD 
response. 
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C. Description ofthe OBIOD Treatment Units as required by 20 NMAC 4.1.900 incorporating 
40 CFR §270.23. The Permit Applicant must: 

1. Provide detailed plans and engineering drawings of the OB container device in addition 
to the description that was provided in the Permit Application of September 1996. 
Include a description of the lining material within and below the OB container device, 
and the secondary containment that will be located around it. 

Response: A detailed engineering drawing of the OB unit (container device) is provided 
in Appendix B of this NOD response. The OB unit is constructed of 114-inch-thick 
steel, and measures 3 feet high by 2 feet in diameter; the device is not lined. A wire 
mesh and steel door, measuring 2 feet 1 0 inches high and 1 foot 7 inches wide, is 
attached to the front of the unit; this door closes with a latch. A steel mesh screen is 
located inside the unit one foot above the containment tray. HE-contaminated wastes 
to be burned are placed on this screen. A wire mesh screen also covers the top of the 
OB unit. Secondary containment for the OB unit is provided by a steel tray with 3-inch 
raised edges, as shown on the engineering drawing in Appendix B of this NOD 
response. 

2. Describe how the OBIOD treatment units will be designed, constructed, operated and 
maintained to minimize run-off of hazardous constituents during the active life of the 
units, in compliance with 20 NMAC 4.1.500 incorporating 40 CFR §264.273(b). 

Response: The OB unit is designed with secondary containment and is covered with 
a tarp when not in use to prevent accumulation of precipitation in the unit that could 
potentially result in run-off to the environment. Ash resulting from OB operations is 
removed from the secondary containment tray within approximately 24 hours after each 
burn; it is not allowed to accumulate. The ash is placed in a 55-gallon drum and stored 
in a satellite accumulation area near TA-14-23. The OB unit is covered with a tarp once 
the ash is removed. Operations at the OD unit require post-detonation visual surveys 
for materials not consumed by the detonation. This practice minimizes the potential for 
precipitation contacting untreated hazardous waste, if any. In addition, a berm will be 
constructed downslope of the OB/OD units to prevent run-off of hazardous constituents. 
The proposed location of the berm is shown on Map 2 in Appendix A of this NOD 
response. 

3. Explain how a run-on control system will be designed, constructed, operated, and 
maintained to prevent flow onto the OBIOD units during peak discharge from at least 
a 24-hour, 25-year storm, as required by 20 NMAC 4.1.500 incorporating 40 CFR 
§264.273(c). Include a description of how ditches, berms or other diversion structures 
may need to be designed and constructed to prevent vertical and horizontal migration 
of waste constituents into the environmental media at and around TA -14. 

Response: The OB unit is designed with a secondary containment tray, which prevents 
run-on into the burn cage. This unit is also covered with a tarp when not in use to 
prevent accumulation of precipitation within the containment tray. The natural drainage 
upslope of the OB/OD units and the road just west of the OD unit prevent run-on at 
both units. In addition, the parking lot adjacent ·o the control building (TA-14-23) is 
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upgradient of the OB/OD units and slopes to the east, which further prevent potential 
run-on to the OB/OD units. 

4. Explain how the OBIOD units will be managed to control the releases of propellants, 
explosives, pyrotechnics as well as wind dispersal of ash and particulate matter to the 
environment, in order to meet standards required by 20 NMA C 4.1. 5 00 incorporating 
40 CFR §264.601(a) and 20 NMAC 4.1.900 incorporating §270.23(c). 

Response: Releases of propellants, explosives, or pyrotechnics are minimized by 
following the procedures in DX-4:SOP 3, DX-4:SOP 4, and DX-4:SOP 27 (see 
Appendix C of this NOD response) to ensure maximum burns or detonations and to 
minimize misfires. Materials that are not consumed during a burn or detonation are 
collected and treated until consumed. During OB treatment operations, the heavy gauge 
wire mesh door and screen control dispersion of materials. Materials not consumed 
during a burn are collected after the cooling period (i.e., after 24 hours); ash that has 
collected in the containment tray is removed and managed appropriately. Materials not 
consumed during a detonation are collected after the Firing Leader ensures that the area 
is safe. Treatment operations are not conducted during adverse conditions (see response 
to Comment J.1) in order to minimize wind dispersal of ash and particulate matter to the 
environment. 

5. Provide a description of methods to control the deterioration of the open burning 
devices, and the installation of a cover to prevent the accumulation of precipitation in 
the OB device during periods of inactivity. Explain how accumulation of precipitation 
in the OB container device will be handled. 

Response: The OB unit is covered with a tarp when not in use to minimize the 
potential for deterioration of the unit and prevent the accumulation of precipitation. 
Accumulation of precipitation would only occur while the OB unit is not covered during 
the cooling period after a burn; in such a case, the wet residual ash would be removed 
from the containment tray, placed in appropriate containers, and stored temporarily in 
a nearby satellite accumulation area. 

D. Contingency Plan as required by 20 NMAC 4.1.900 incorporating 40 CFR §270.14(b)(7) 
and 20 NMAC 4.1.500 incorporating 40 CFR §264.53. The Permit Applicant must submit 
information that: 

1. Identifies where copies of the Contingency Plan will be located; and 

Response: As stated in Section 7.1 of the General Part B, a current copy of the 
contingency plan will be retained by the appropriate facility operators. A copy of the 
General Part B contingency plan and the OB/OD Part B contingency plan will be located 
at TA-14-23, Room 101. In addition, copies will be maintained at DOEILAAO, 
ESH-19, and the DX Facility Management Office. 
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2. Describes a schedule of remedial action. 

Response: There is no regulatory requirement in 20 NMAC 4.1.500 incorporating 
40 CFR Part 264 Subpart D to provide a schedule of remedial action for contingency 
or emergency measures. By definition, these events are unanticipated "fires, explosions, 
or any unplanned sudden or non-sudden release of hazardous waste ... " for which a 
schedule of remedial actions cannot be reasonably ascertained. Any remedial actions 
carried out under the provisions of the contingency plan will be performed as soon as 
possible to ensure protection of human health and the environment, as was described in 
Section 7.0 of the OB/OD Part B and in Section 7.0 of the General Part B. As stated 
in the General Part B, these remedial actions include site cleanup; proper handling of 
recovered waste, contaminated soil, or contaminated surface water; decontaminating 
equipment, as needed; replacing or repairing equipment, as needed; and testing to verify 
successful cleanup. 

E. Traffic Patterns in accordance with 20 NMAC 4.1.900 incorporating 40 CFR 
§270.14(b)(10). Submit to HRMB additional information as follows: 

1. Provide an estimate of the number and types of vehicles at and around the TA -14 
OBIOD units; 

Response: LANL has typically provided traffic pattern and volume information for the 
HWM facility (LANL); this facility information was provided in Section 2.3 of the 
General Part B. 

Due to the nature of operations at TA-14 and because theTA is in a secured area, traffic 
volume in the area of the OB/OD units is minimal (typically about 10 vehicles per 
month). Vehicle types are generally cars and light- and medium-duty trucks and vans. 
Vehicles are usually parked in the parking area adjacent to TA-14-23; occasionally, a 
truck or van may drive on the gravel road adjacent to the OB/OD units. 

2. Provide information about hazardous waste transfer or pick-up stations and the 
loading/unloading procedures; 

Response: Information on the hazardous waste transfer/pick-up stations and loading/ 
unloading procedures was introduced in Section 4.5 of the OB/OD Part B. Detailed 
information was provided in the SOPs (e.g., DX-16:SOP 1.9) referenced in Section 4.5 
and included in Appendix A of the OB/OD Part B. In summary, wastes to be treated 
are picked up from various nearby buildings. When loading, the cargo compartment is 
checked to ensure that it is clean and contains no loose items such as tools or pieces of 
metal. For transport, the wastes are placed in an enclosed compartment or secured with 
tie-downs. A visual examination is conducted after unloading to ensure that no 
explosive material remains. Preparation room operations and HE charge handling and 
assembly are addressed in DX-4:SOP 3; packaging and transportation procedures are 
presented in DXIDO:SOP 3. Additional and/or updated SOPs are included in 
Appendix C of this NOD response. 
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3. Include a descrintion of the quantity of waste moved per movement per vehicle; and 

Response: A brief description of the waste management practices at the OB/OD units 
was presented in Section 4.5 of the OB/OD Part B. Detailed waste management 
information, including information on the quantity of waste moved per movement per 
vehicle, was contained in SOPs (e.g., DX-16:SOP 1.9) referenced in Section 4.5 and 
included in Appendix A of th•· 0B/OD Part B. As stated in DX-16:SOP 1.9, the load 
limit for transporting explosiv. .;; 55 pounds, and as stated in Section 4.5 ofthe OB/OD 
Part B, waste is transported to the treatment units on the day of planned treatment. As 
noted in the response to Comment A.3, the OB unit treatment capacity is 50 pounds, and 
the OD unit treatment capacity is 20 pounds. 

4. Present a description of the route surface composition and load bearing capacity. 

Response: As was noted in Section 2.3.6 of the General Part B, roads within TAs are 
generally two-lane roads with asphaltic concrete surfaces. Load-bearing capacity for 
these roads is 32,000 pounds per axle. They are typically constructed with a 6-inch
thick base overlain with a 6- to 8-inch asphaltic concrete surface and are designed and 
constructed to meet American Association of State Highway Transportation Officials 
standards. 

F. Soil and Vadose Zone Monitoring in accordance with 20 NMAC 4.1.500 incorporating 
40 CFR §264.278; §264.601(b) and §264.13(b). 

Provide the following additional information on soil and vadose zone monitoring program: 

1. Describe sample collection, sample preservation, shipment, sampling and analysis 
procedures, and chain of custody control; 

Response: LANL proposes the following Soil Monitoring Program as the preferred 
approach to meet the monitoring and analysis requirements of 20 NMAC 4.1.500 
incorporating 40 CFR 264.602. Vadose zone monitoring is discussed in the response 
to Comment F.6. Details of the proposed Soil Monitoring Program are presented below. 

Annual Soil Sampling/Risk Assessment Approach. This approach for a Soil 
Monitoring Program will require one soil sampling event during the first year of the 
program, and using the data collected as additional input to the baseline risk assessment 
conducted for the response to Item K (Risk Analysis) of this NOD. The baseline risk 
assessment concludes that, after 40 years of operations at TA-14, the current level of 
contaminants for both surface soil and surface water does not pose a potential significant 
risk to human health. In addition, the overall ecological risks at the site are expected 
to be low. The annual soil sampling/risk assessment approach will meet the monitoring 
and analysis requirements of 20 NMAC 4.1.500 incorporating 40 CFR 264.602 and 
ensure protection e f human health and the environment. After the samples have been 
analyzed and the additional risk assessment is conducted, LANL proposes to meet with 
NMED to determine a reasonable schedule for potential additional activities using the 
risk assessment approach for the Soil Monitoring Program. 
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For the annual soil sampling/risk assessment approach, 10 soil samples will be collected 
from the area of the OB/OD treatment units during a single sampling event the first year 
of the Soil Monitoring Program. For the combined OB/OD area, LANL personnel will 
collect 10 discrete (non-composited) samples. One sample will be collected from 
approximately the center of the OD area and 5 equally spaced samples will be collected 
along a circle with a radius of approximately 100 feet from the center of the OD area 
(for a total of 6 samples for the OD area). Four discrete samples equally spaced along 
a circle with a radius of approximately 15 feet will also be collected in the OB area. 

Sample collection, preservation, shipment, and chain-of-custody procedures and sampling 
and analysis procedures are discussed below. 

LANL and NMED have discussed a Soil Monitoring Program based on a quarterly 
sampling approach; as an alternative, however, LANL evaluated the two approaches 
described herein. The evaluation concludes that, while both approaches will meet the 
monitoring and analysis requirements of 20 NMAC 4.1.500 incorporating 40 CFR 
264.602 and ensure protection of human health and the environment, the annual soil 
sampling/risk assessment approach is LANL' s preferred approach because it also allows 
technical prudence and, most importantly, is a fiscally responsible alternative approach. 
LANL estimates that the expense of implementing this cost-effective alternative 
approach (including sampling, analysis, surveying, and the additional risk assessment) 
will be approximately one third the amount of implementing the quarterly sampling 
approach, described below. 

Quarterly Sampling Approach. This approach for a Soil Monitoring Program will 
require that soil samples be collected within 30 days following each OB/OD treatment 
operation, with a maximum sampling frequency of once every three months (i.e., 
quarterly). Data collected would be evaluated as presented in the response to 
Comment F .4 below. The quarterly sampling approach will meet the monitoring and 
analysis requirements of 20 NMAC 4.1.500 incorporating 40 CFR 264.602 and will 
ensure protection of human health and the environment; however, the estimated cost may 
exceed 3 times the cost of the risk assessment approach. After 1 year of quarterly 
sampling, LANL proposes to meet with NMED to evaluate the quarterly sampling 
approach to the Soil Monitoring Program to determine if the quarterly sampling 
frequency may be justifiably decreased (e.g., if the sampling data indicate no significant 
adverse effects to human health and the environment as a result of treatment activities). 

For the OD area, LANL personnel will collect 5 discrete samples. One sample will be 
collected from approximately the center of the OD area and 4 equally spaced samples 
will be collected along a circle with a radius of approximately 100 feet from the center 
of the OD area. For the OB area, LANL personnel will collect 4 discrete samples 
equally spaced along a circle with a radius of approximately 15 feet from the OB unit. 

Procedures. Each discrete sample will be placed in a labeled glass sample container. 
To ensure that representative discrete soil samples are collected, all soil sampling 
activities will be conducted in accordance with the LANL Hazardous and Solid Waste 
Group (ESH-19) Sampling and Analysis Plan (SAP). 
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Protective gloves will be worn during soil sampling activities and the spade and scoop 
method will be used by LANL personnel collecting samples. Sample containers will be 
labeled with the date, time, exact sampling location, and the name of the individual 
collecting the sample. For any sampling event, a field duplicate soil sample will be 
collected from one of the sample locations and analyzed to assess laboratory quality 
control. The field duplicate will be collected and handled in the same manner as the 
field samples. In addition, a trip blank and a field blank will be collected for each 
sampling event, as appropriate. Following the collection of each sample, the disposable 
scoops used will be containerized and stored appropriately, pending receipt of analytical 
results. Therefore, equipment rinsate blanks will not need to be collected. 

Following each soil sampling event, LANL personnel will transport the field and QC 
samples to LANL's High Explosives Science and Technology Group (DX-2) for HE 
analysis, to LANL's Organic Analysis Group (CST-12) for organics analysis, and to 
LANL's Inorganic Trace Analysis Group (CST-9) for metals analysis, or will arrange 
for transport to LANL-approved off-site analytical laboratories. Samples will be 
transported to the respective analytical laboratories in a timely manner to ensure that 
sample holding times specified in the U.S. Environmental Protection Agency (EPA) 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods" (SW-846) are 
met. In addition, samples will be preserved, as appropriate, as specified in SW-846. At 
the time of sample collection, sample collection personnel will complete chain-of
custody forms and will place custody tape on all sample containers to ensure that sample 
custody is maintained. Sample collection personnel will maintain physical custody of 
the samples until the samples are relinquished to laboratory personnel. Upon receiving 
the soil samples, the laboratory technician will assume custody of the samples, noting 
the date, time, and name of the person relinquishing custody of the samples to the 
laboratory. All samples will be analyzed using SW-846 methods for the parameters 
described in the response to Comment F.2 below. 

2. Indicate the parameters selected and the EPA approved or equivalent acceptable 
analytical method for each parameter; 

Response: The analytical parameters, EPA Hazardous Waste numbers, rationale for 
parameter selection, and EPA SW-846 analytical methods to be used for the samples 
collected as part of the Soil Monitoring Program for the TA-14 OB/OD units are 
presented in Table 1 below. 
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Table 1 

Selected Parameters and Test Methods 

General Parameter EPA Rationale for SW-846 Test 
Chemical Hazardous Parameter Selection Method8 

Class Waste No. 

Explosives HMXb D003 Determine the presence of 8330 
HE waste residues 

RDXC D003 Determine the presence of 8330 
HE waste residues 

1,3,5-TNBd D003 Determine the presence of 8330 
HE waste residues 

1,3-DNBe D003 Determine the presence of 8330 
HE waste residues 

Tetrylf D003 Determine the presence of 8330 
HE waste residues 

NBg D003 Determine the presence of 8330 
HE waste residues 

2,4,6-TNTh D003 Determine the presence of 8330 
HE waste residues 

4-Am-DNTi D003 Determine the presence of 8330 
HE waste residues 

2-Am-DNTj D003 Determine the presence of 8330 
HE waste residues 

2,4-DNTk D003 Determine the presence of 8330 
HE waste residues 

2,6-DNT D003 Determine the presence of 8330 
HE waste residues 

2-NT1 D003 Determine the presence of 8330 
HE waste residues 

3-NT D003 Determine the presence of 8330 
HE waste residues 

4-NT D003 Determine the presence of 8330 
HE waste residues 
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Table 1 (Continued) 

Selected Parameters and Test Methods 

General Parameter EPA Rationale for SW-846 Test 
Chemical Hazardous Parameter Selection Method a 

Class Waste No. 

Metals Barium 0005 Determine the presence of 7081 
barium metal associated with 
the HE-contaminated waste 
treated at the OB/OD units 

Chromiumm D007 Determine the presence of 7191 
chromium metal which may 
originate from detonator 
caps used in OD waste 
treatment process 

V0Cs0 Methyl F005 Determine the presence of 8260 
Ethyl methyl ethyl ketone which 

Ketone may be present on HE-
contaminated rags and wipes 
treated at the OB unit 

Toluene F005 Determine the presence of 8260 
toluene which may be ' 
present on HE-contaminated 
rags and wipes treated at the 
OB unit 

U.S. Environmental Protection Agency, 1986, "Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods," SW-846. 
Octahydro-1 ,3,5, 7-tetranitro-1 ,3,5, 7-tetrazocine 
Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine 
TNB = trinitrobenzene 
DNB = dinitrobenzene 
Methyl-2,4,6-trinitrophenylnitramine 
NB =nitrobenzene 
TNT = trinitrotoluene 
4-Amino-2,6-dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
DNT = dinitrotoluene 
NT = nitrotoluene 
Analyzed for in OD area samples only. 
VOCs=volatile organic compounds; analyzed for in OB area samples only. 
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3. List background values for each proposed monitoring parameter or hazardous 
constituent; 

Response: Because high explosives and the two volatile organic compounds proposed 
for monitoring are not naturally occurring, background values for these compounds will 
likely be below instrument detection limits. The background concentrations of the 
metals proposed for monitoring (barium [from the HE] and chromium [from the 
detonator caps]) were estimated using data collected as part of LANL' s Environmental 
Surveillance Program; these existing data include a number of on-site (within LANL 
boundaries) and off-site perimeter (within approximately 5 kilometers of LANL 
boundaries) sample locations. The values given in Table 2 below represent the average 
concentrations of samples collected at the 16 on-site and off-site perimeter locations 
during 1995. The background sample data and locations are provided in Appendix D 
of this NOD response. If the quarterly sampling approach to the Soil Monitoring 
Program is implemented, these data will be supplemented with data obtained from the 
"area-specific" background samples to be collected as described in the response to 
Comment F.8; all of the background data will be used to calculate a background mean 
and variance, per the guidance in Appendix IV of 20 NMAC 4.1, Subpart V, 
incorporating 40 CFR 264. 

a 

Table 2 

Average Background Concentrations for Selected Metals a 

Element Average Background Concentration 
(ppm) 

Barium 108 

Chromium 9.7 

Source: Environmental Surveillance at Los Alamos During 1995, 1996, Los Alamos 
National Laboratory. 

4. Give details of the proposed sampling, analysis and statistical comparison procedures 
for the soil sample analytical results; 

Response: If the quarterly sampling approach to the Soil Monitoring Program is 
implemented, the statistical analysis to be used in the interpretation of analytical data 
will be Cochran's Approximation to the Behrens-Fisher Students' t-test~ Appendix IV 
of 20 NMAC 4.1, Subpart V, incorporating 40 CFR 264. This methOd of statistical 
analysis will be performed by LANL to identify statistically significant differences 
between background mean and background variance. If at any time during the permitted 
life of the OB/OD units, analysis reveals statistically significant differences between 
background concentrations and waste constituent concentrations attributable to OB/OD 
treatment operations, LANL will notify NMED in writing. However, after one year of 
performing quarterly soil sampling (if this approach is implemented), LANL proposes 
to meet with NMED to evaluate the Soil Monitoring Program and to determine if the 
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quarterly sampling frequency may be justifiably decreased (e.g., if the sampling data 
indicate no significant adverse effects to human health and the environment as a result 
of treatment activities). 

5. Specify the sampling method which will be used to obtain a representative sample of the 
contaminated soil to be analyzed. [A representative soil sample may be obtained using 
either one of the sampling methods found in Appendix I of 20 NMAC 4.1.200 
incorporating 40 CFR §261 or an equivalent acceptable method]; 

Response: Sampling will be conducted according to the spade and scoop method 
described in ESH-19's SAP. 

6. Provide details of the sampling and analysis plan for monitoring the vadose zone during 
treatment operations and for the potential of waste constituents to migrate into the 
ground water as required by 20 NMAC 4.1.500 incorporating 40 CFR §264.273; 

Response: Previous hydrogeologic studies at LANL ("Hydrogeologic Assessment of 
Technical Area 54, Areas G and L" [LANL, 1987]) have shown that the combination 
of very low moisture content in the Bandelier Tuff, the empirical determination that 
moisture from precipitation does not infiltrate below a depth of 10 to 22 feet, and very 
low calculated flux rates all suggest that aqueous transport of contaminants through the 
tuff is not a viable mechanism for contaminant migration from mesatops. In addition, 
the "RFI Work Plan for Operable Unit 1085" (LANL, 1994), which includes TA-14, 
does not consider the vadose zone to be a major exposure pathway for contaminant 
transport; the major pathways discussed therein include surface water runoff and 
soil/sediments in surrounding drainages. Furthermore, the risk assessment conducted for 
the response to Item K (Risk Analysis) of this NOD concludes that after 40 years of 
operations at TA-14, the current level of contaminants for both surface soil and surface 
water does not pose a threat to human health. Therefore, rather than conducting vadose 
zone monitoring for the OB/OD units at TA-14, LANL proposes to first address surface 
systems (surface water, soil, and sediments) and use resulting surface systems analytical 
data in conjunction with existing data in an iterative manner to reassess additional data 
needs and thus optimize characterization and monitoring activities. Soil and sediment 
data will be collected as described above for soil monitoring; surface water runoff data 
will be collected in accordance with the National Pollutant Discharge Elimination 
System Storm Water Permit for the site. This proposed iterative process is similar to 
the iterative characterization and well installation process proposed in the Hydrogeologic 
Workplan (LANL, 1996). The purpose of the Hydrogeologic Workplan is to 
characterize the hydrogeologic setting beneath LANL; new data will be incorporated 
with existing data as input to modeling activities and will be used in an iterative manner 
in reassessing additional data needs. Similarly, the proposed iterative process for the 
OB/OD units at TA-14 will allow technical prudence by first addressing the surface 
systems; proceeding with vadose zone monitoring would then be conducted only if 
continuing reassessments indicate a need, depending on the interpretation of the surface 
data. If surface sampling data indicate that RCRA contaminants resulting from OB/OD 
treatment are present and the mobility of these contaminants so warrant, a vadose zone 
monitoring program will then be established and conducted. 
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7. Describe how "kick-out" residues and unexploded ordnance will be managed. Some 
types of reactive waste will not detonate but rather deflagrate. Results of detonation of 
these types of wastes can cause dispersions of untreated explosives into the environment. 
Explain how this has been considered in the management of the reactive wastes at TA -14 
OBIOD sites; 

Response: Unexploded ordnance is not treated at the T A-14 OB/OD units. LANL 
minimizes the impact to the environment by conducting treatment operations in strictly 
controlled, remote areas within the LANL boundaries. Residues (metallic shards and 
occasional pieces of propellants, explosives, or pyrotechnics) are managed in accordance 
with SOPs for the OB/OD units; the SOPs require a thorough survey of the area after 
each detonation and collection of all identifiable pieces of material not consumed by the 
detonation. Pieces not consumed are collected for detonation. Trained operators ensure 
that sufficient and appropriate initiating explosives are used so that these materials 
detonate rather than deflagrate. Any deflagrating material is carefully collected for 
detonation. 

8. Describe how background soil samples will be taken, the appropriate locations of the 
background samples, and depths from which the samples will be obtained; and 

Response: In addition to the background soil data presented in the response to 
Comment F.3 above, four "area-specific" background soil samples will be collected at 
TA-14 and analyzed in the same manner and for the same parameters as the field 
samples described in the responses to Comments F .1 and F .2. The area-specific 
background soil samples will be collected only if the quarterly sampling approach is 
implemented. These additional background soil samples will be collected from a 
distance of 750 to 1250 feet to the north, east, west-northwest, and northeast of the 
OB/OD area. The proposed distances will allow samples to be collected beyond the 
hazard zone yet within the flatter regions of the mesatop. (Note: A canyon located 
approximately 600 feet south of the units prevents the collection of a background sample 
from the area 750 to 1250 feet due south of the units). All background samples will be 
collected from the 0 to 6-inch depth interval. 

9. Explain how the results of soil and soil pore liquid monitoring will be expressed for the 
determination of statistically significant changes over background values for Arsenic, 
Barium, Cadmium, Chromium, Lead, Mercury, Selenium, Beryllium, Silver and 
Antimony. [20 NMAC 4.1.500 incorporating 40 CFR §264.278(/)]. 

Response: LANL proposes to analyze only for the metals that may be in the waste 
stream (barium) and in the detonator caps (chromium). See response to Comments F.2 
and F.4. 

G. Waste Analysis Plan as required by 20 NMAC 4.1.500 incorporating 40 CFR §264.13(b) 
and 20 NMAC 4.1.900 incorporating 40 CFR §270.14(b)(3). 

1. Land Disposal Restrictions as required by 20 NMAC 4.1.800 incorporating 40 CFR 
§268. 30 and §268. 35. 
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a. Explain the chemical composition, and the nature of F005 wastes listed in the 
Part A Permit Application on Page 6 of 7. Are these spent solvent wastes, solvent 
wastes contaminated with soil and debris, 2-ethoxy ethanol, 2-nitropropane, or 
benzene? 

Response: As was indicated in Table 3-1 of the OB/OD Part B, the F005 wastes 
are spent non-halogenated solvents. They may include toluene and methyl ethyl 
ketone potentially present on HE-contaminated rags or wipes treated at the OB unit. 

b. What is the characteristic toxicity of the Barium-bearing D005 waste based upon? 
Also, explain why LANL plans to detonate these D005, and F005 wastes contrary 
to the Land Disposal Restrictions that apply to them. 

Response: Barium in the form of barium nitrate or barium carbonate is a common 
component of explosives (e.g., the explosive Baratol may be 76 wt% barium 
nitrate). Because the barium level in these wastes could potentially exceed the 
regulatory level (100 mg/L), LANL assigned the EPA Hazardous Waste 
Number D005 to these wastes. Treatment of these highly reactive wastes by open 
detonation is an appropriate treatment method under RCRA, is necessary to mitigate 
hazards associated with HE-contaminated waste, and is the preferred waste 
management practice for health and safety concerns. Although LDR treatment 
standards for D005 and F005 specified in 40 CFR 268 are not met, attempts to 
remove the toxicity characteristic (D005) or the spent non-halogenated solvents 
(F005) prior to treatment by OB/OD to render the wastes no longer reactive (D003) 
or ignitable (DOO 1) pose unacceptable safety risks. LANL intends to attempt clean 
closure of these units; if clean closure cannot be achieved, a post-closure plan will 
be prepared and all post-closure care requirements will be met. 

2. Submit separate lists of all the waste propellants, explosives, and pyrotechnics that will 
be treated at the OB and the OD units by re-categorizing the list of waste munitions that 
were provided in Attachment 3 of the September 1996 Part B Permit Application. 

Response: All of the compounds listed in Attachment 3-1 of the OB/OD Part B are 
highly reactive. They may be used as propellants, explosives, or pyrotechnics, 
depending on their intended use. For example, black powder may be used as a 
pyrotechnic (e.g., fireworks), as a propellant (e.g., to propel projectiles/ammunition), or 
as an explosive, depending on confinement conditions. Thus, for the sake of brevity, 
the established explosives listed in Attachment 3-1 of the OB/OD Part B were not 
recategorized for this NOD response. 

3. Present a detailed Quality Assurance/Quality Control Program (QAIQC), or QAIQC 
Management Plan that will be applied during soil sampling and analysis to ensure that 
representative discrete soil samples are taken. 

Response: QA/QC for soil sampling to be conducted as part of the proposed Soil 
Monitoring Program is addressed in the response to Comment F above. LANL proposes 
to conduct the Soil Monitoring Program as a distinct activity separate from waste 
analysis. This approach is supported by the U.S. Army Environmental Hygiene 
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Agency's "RCRA Part B Permit Writer's Guidance Manual for Department of Defense 
Open Burning/Open Detonation Units," which does not require soil sampling as part of 
waste analysis. The presence of potential waste residues on the soil as a result of OBI 
OD treatment will be determined and monitored via implementation of the proposed Soil 
Monitoring Program, which will meet the monitoring and analysis requirements of 
20 NMAC 4.1.500 incorporating 40 CFR 264.602. 

4. Describe how LANL plans to monitor non-reactive hazardous waste treated 
simultaneously with reactive waste at the OB and OD units. Such non-reactive wastes 
include lead projectiles of small arms munitions and hazardous constituents of 
containers, housings, and casings. 

Response: LANL does not treat non-reactive wastes at the OB/OD units at TA-14. 
Ancillary components (e.g., containers, housing, and casings) used during waste 
treatment consist of nonhazardous materials only (e.g., aluminum, plastic). See response 
to Comment G.l.b. 

5. Specify where copies ofthe Waste Analysis Plan (WAP) will be located at TA-14. 

Response: Copies of the W AP from the OB/OD Part B and the General Part B will be 
located at TA-14-23, Room 101. 

6. Identify the designated personnel position(s) and organization responsible for updating 
the WAP. 

Response: Personnel from LANL's Hazardous and Solid Waste Group (ESH-19) will 
be responsible for updating the W AP, when required. 

7. If post-detonation soil monitoring or ground water monitoring is chosen as the method 
of compliance with the Waste Analysis Plan, describe sampling methods that will be 
used to obtain discrete representative samples of the soil or water to be analyzed List 
the parameters that will be analyzed for in each reactive and non-reactive hazardous 
waste, the rationale for the selection of these parameters, and the test methods which 
will be used for these parameters. 

Response: See responses to Comments F, G.3, and G.4 above and responses to 
Comment I. 

8. Submit to HRMB, the analytical results of soil samples taken from Building 35 located 
in TA-14. The "Results Summary of the Soil Sampling Survey" presented in 
Attachment 4-3 of the unit-specific Part B Permit Application is insufficient for NMED 
to interpret. 

Response: The analytical results (raw data) of soil samples collected near T A-14-23 are 
included as Appendix E of this NOD response. (Note: A typographical error in a 
LANL memo incorrectly stated the building number [Building 35]. The data are 
actually from near Building 23, which is the control building near the OB/OD units at 
TA-14.) 
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H Closure and Post-Closure Plans in accordance with the requirements contained in 20 NMAC 
4.1.500 incorporating 40 CFR §264.112 through §264.115, §264.117-118, and 20 NMAC 
4.1.900 incorporating 40 CFR §270.14(b). 

1. Explain why closure activities are described for container storage areas, tanks, and 
surface impoundments on page 9-3, Section 9.1. 3 of LANL 's General Part B Permit 
1pplication. Since these units are not part of the OBIOD units LANL must: 

a. Provide specific information on the container storage areas and tanks, their 
locations, and the purpose for which they are used at TA -14. 

Response-: As explained in the response to Comment B.2, the General Part B was 
developed to consolidate general, LANL-wide information, applicable to all of 
LANL' s current and future hazardous waste management units, into a single 
document to eliminate repetitive information. NMED verbally approved this 
strategy in December 1996. Certain sections of the General Part B (e.g., 
Section 9.1.3) include language that is broad or generalized in nature. It is 
indicated throughout the General Part B that units for which a permit is sought will 
be addressed in T A- or unit-specific Part B permit applications (e.g., the OB/OD 
Part B) to be submitted separately. LANL is not seeking permitted status for 
container storage areas, tanks, or surface impoundments at T A-14 because there are 
none of these unit types subject to RCRA regulation at TA-14. Permitted status is 
being sought for the OB/OD units located at TA-14 and described in the OB/OD 
Part B. 

b. Submit a separate Part B permit application for the surface impoundments, 
container storage units, and tanks mentioned on page 9-3 of the LANL General 
Part B Permit Application of August 1996. 

Response: See previous response. 

2. Provide information on the TA-14 OBIOD units which must include the following 
information: 

a. Provide a description of the maximum extent of the unclosed portion of the OBIOD 
units during their permitted life; 

Response: The maximum extent of the operations which will be unclosed during 
the active life of the facility (i.e., during their permitted life) is 50 pounds per 
treatment at the OB unit and 20 pounds per treatment at the OD ur: LANL does 
not intend to reduce the areal extent of either unit during the active Hie of the units. 
Both units will eventually undergo closure; LANL does not anticipate leaving 
unclosed portions of these units. Both the design capacity and the areal extent are 
addressed in this response, as provided in the "RCRA Guidance Manual for 
Subpart G Closure and Post-Closure Care Standards and Subpart H Cost Estimating 
Requirements" (EPA, 1987). 
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b. Submit an outline of the procedures for removal of hazardous waste, residues or 
post investigation derived waste, and contaminated soils as well as the location of 
disturbed soils when removed; 

Response: As was stated in Section 9.3 of the OB/OD Part B, hazardous wastes 
will be treated at or removed from the unit to be closed prior to initiation of closure 
activities. If removal is required, the wastes will be transported to an active, 
permitted treatment unit in accordance with the most current and approved 
applicable SOPs (e.g., DX-16:SOP 1.9). See response to Comment F.7 for 
procedures regarding removal of residues. When LANL decides to close the 
OB/OD units, the existing closure plan will be revised to present detailed 
information, including procedures on removal of investigation-derived waste (e.g., 
contaminated soils, borehole cuttings, decontamination fluids). LANL typically 
revises closure plans to address conditions at the time of actual closure. The revised 
closure plan will be submitted to NMED for review and approval. The location and 
disposition of all wastes generated during closure will be documented in the final 
closure report. 

c. Provide the estimated year of closure of the OBIOD units; 

Response: The estimated year of closure of the OB/OD units is 2100. 

d Submit a description of the location and number of copies of the Closure and Post
Closure Plans for OBIOD; 

Response: At a minimum, copies of the closure plan for the OB/OD units at 
TA-14 will be located at TA-14-23, Room 101. In addition, copies will be 
maintained at DOEILAAO, ESH-19, and the DX Facility Management Office. See 
response to Comment H.2.g. 

e. Name the personnel responsible for storage, updating of facility copies of the 
Closure and Post-Closure Plans, and the procedure for updating all other copies 
of the subject plans. 

Response: As stated above, personnel at DOEILAAO, ESH-19, the DX Facility 
Management Office, and TA-14 will be responsible for storing their respective 
copies of the closure plan. Personnel from ESH-19 at LANL will be primarily 
responsible for updating the plan. The names of these personnel are not provided 
here because they are subject to frequent change. Updated plans will be identified 
with the latest revision number throughout the document. See response to 
Comment H.2.g. 

f Explain the potential request for extension of closure time. 

Response: LANL does not anticipate the need to request an extension of the time 
allowed for closure of these units. However, as was stated in Section 9.1.3 of the 
General Part B and as allowed by the regulations cited therein, LANL may request 
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an extension if unforeseen events occur prior to or during closure activities and 
these events necessitate such a request. 

g. Submit a detailed contingency Post-Closure Plan and Post-Closure Care 
mechanisms as per 20 NMAC 4.1.500 incorporating 40 CFR §264.603 in order to 
fulfill the requirements of 40 CFR §264. 601. This required information was not 
included in the Subject Application. 

Response: LANL fully intends to achieve clean closure of the OB/OD units at 
T A-14 by decontamination or removal of contaminated structures, equipment, or 
media. However, should clean closure not be achieved, a post-closure plan meeting 
the requirements of 20 NMAC 4.1.500 incorporating 40 CFR §264.603 will be 
developed for the TA-14 OB/OD units and submitted to NMED for approval. 

I Protection of Ground Water 

1. Hydrology as required by 20 NMAC 4.1.900 incorporating 40 CFR §270.23(b). The 
Permit Applicant must provide a detailed description of the hydrology below the OBIOD 
units at TA-14. (This may be available through published or private reports. Include 
a copy or copies of the references used.) 

Response: As stated in Section 4.6 of the OB/OD Part B, geologic and hydrologic 
characteristics of the LANL facility are discussed in Section 2.0 of the General Part B. 
A detailed description of the hydrogeologic characteristics immediately below the 
OB/OD units at TA-14 is not currently documented in published or internal reports. 
However, a conceptual hydrologic model of the area is presented in Section 3.5 of the 
"RFI Work Plan for Operable Unit 1085" (LANL, 1994). 

The U.S. Army Environmental Hygiene Agency's "RCRA Part B Permit Writer's 
Guidance Manual for Department of Defense Open Burning/Open Detonation Units" 
states that "ground-water monitoring would only be required for OB units that bum 
directly on the ground without leak detection and containment systems" and that "OD 
units, where proper operational procedures are followed (particularly management of 
residuals), are exempt from the ground-water protection requirements" presented in the 
manual. It goes on to state that "ground-water monitoring at OD units was deemed to 
be both impractical and unnecessary." The OB unit's design prevents burning directly 
on the ground and the unit has a containment system. Proper operational procedures are 
followed at the TA-14 OD unit and materials not consumed in a detonation are collected 
for detonation. Together, the OB unit design and operation and the proper operating 
procedures at the OD unit meet the criteria for exemptions from groundwater 
monitoring. 

NMED's August 17, 1995, letter to DOEILAAO (see Appendix F ofthis NOD response) 
required LANL to develop a RCRA site-wide hydrogeologic workplan and to submit this 
workplan to NMED and EPA for review and approval. Part of the workplan objective 
was to address RCRA groundwater monitoring requirements for regulated units; 
implementation of the plan will also provide information on the hydrology below the 
OB/OD units at TA-14. Because the workplan will address groundwater monitoring 
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requirements and because its implementation will provide hydrologic information for 
TA-14, LANL wishes to defer to that plan where appropriate for relevant issues 
addressed in this NOD. NMED and LANL are currently addressing LANL's 
groundwater monitoring program and hydrogeologic characterization requirements under 
the "Hydrogeologic Workplan," submitted to NMED in December 1996. 

The "Hydrogeologic Workplan" proposes the construction and subsequent sampling of 
4 alluvial wells and 4 regional aquifer wells upgradient from, adjacent to, and 
downgradient from TA-14 in Cation de Valle and in Water Canyon. Well installation 
will characterize the alluvial, intermediate perched, and regional aquifer zones for a 
more complete understanding of the hydrogeologic setting. However, the proposed 
iterative characterization and well installation process will incorporate new data with 
existing data as input to modeling activities and then be used to reassess additional data 
needs; therefore, it may be determined that one or more of the wells are not necessary. 
In any case, the general objectives of the 8 proposed wells near TA-14 are described in 
Sections 4.35.2 and 4.3.6.4 of the plan and are summarized herein. 

The planned alluvial wells include A-45 and A-46 upgradient in Cation de Valle, A-47 
downgradient near the confluence of Cation de Valle and Water Canyon, and A-48 
further downgradient in Water Canyon. Alluvial wells A-45 and A-46 are proposed to 
confirm the presence of alluvial saturation, to measure the parameters in the alluvium 
that control contaminant migration, and to analyze the quality of the alluvial water. The 
well A-45 location is upgradient of LANL activities and will provide background water 
quality characteristics of the alluvial water. Well A-46 will identify the presence of 
alluvial water, and data from the well may be compared to that from well A-45 to assess 
impacts of operational practices upgradient from the OB/OD units at TA-14. Alluvial 
wells A-47 and A-48 are proposed to evaluate the presence of alluvial water and the 
possible migration of contaminants from Cation de Valle into Water Canyon alluvium. 
Well A-47 will also be used to measure the saturated thickness, water quality, and 
parameters controlling infiltration and contaminant migration. Well A-48 will be used 
to determine the downstream extent of alluvial water. 

The planned regional aquifer wells include R-24 and R-25 upgradient in Cation de Valle, 
R-27 downgradient near the confluence of Cation de Valle and Water Canyon, and R-28 
further downgradient in Water Canyon. All of the regional aquifer wells will 
characterize the intermediate perched zone(s) as the wells are drilled. Well R-24 will 
be located near the trace of the Pajarito Fault system west of the LANL boundary. Its 
purpose will be to provide water quality on the upthrown block of a major splay of the 
fault system. Water level data from this well will be compared to similar data from 
well R-25 to evaluate the influence of the Pajarito Fault system on the regional aquifer 
piezometric surface and the role of the fault as a recharge zone for the regional aquifer. 
'Vater quality data from R-24 will define the expected background distribution of 
constituents upgradient from LANL operations. These background data will be used to 
estimate the impact of LANL operations and provide input data for geochemical and 
hydrological modeling of the groundwater systems. Well R-25 will be located adjacent 
to MDA Pat TA-16, which is upgradient from the TA-14 OB/OD units. This well will 
provide needed regional aquifer water level and water quality information and water 
quality data for any intermediate perched zones encountered. Core will be collected 
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from R-25 to support sitewide studies of the hydrogeologic framework and constrain 
geologic and hydrologic relationships in surrounding cored boreholes (e.g., wells R-24 
and R-27). Data from wells R-24 and R-25 will also provide important information on 
flow conditions near the LANL boundary that will enhance groundwater flow modeling. 
Well R-27 will be located below the confluence of Water Canyon and Canon de Valle, 
which is downgradient from the OB/OD units at TA-14. This well will be used to 
identify intermediate perched zones and the depth to the regional aquifer, and data from 
this well will be used to characterize the water quality of the intermediate perched zones 
and in the regional aquifer. Well R-28 will be located downgradient of well R-27. It 
will also be used to provide water quality information for any intermediate perched 
zones and the regional aquifer. 

2. Provide site-specific data for initially characterizing the OBIOD units and the 
surrounding area. Hydrology and geology supportive of published reports must be 
confirmed through direct methods of data collection. Any saturated zones must be 
identified. Discuss appropriate spacial and temporal intervals for data collection prior 
to initiating any data collection program. 

Response: See previous response. 

3. Prevention of Releases - Explain what measures will be incorporated into the OBIOD 
treatment unit design to exclude water from entering the units. [Direct rainfall entering 
the open burn device and the open detonation pit (created by the blast) could cause a 
hydraulic head that would drive waste constituents into the vadose zone. Some facilities 
have used weather covers over their OD pits and burn container devices during periods 
of inactivity]. 

Response: The OB unit (burn cage) is covered with a tarp when not in use, per 
DX-2:SOP 6.1.5 (see Appendix A of the OB/OD Part B). The OD unit is located on 
the ground surface (tuff overlain by a thin layer of sandy soil). There is no pit 
associated with this unit; therefore, no hydraulic head will be created to drive waste 
constituents into the vadose zone. In addition, a natural drainage north of and the road 
west of the OB/OD units divert potential run-on away from the units. 

4. The location map of water supply wells (Map Number 6 in Part A Permit Application) 
that LANL submitted to HRMB does not show any ground water monitoring or test wells 
in the vicinity of TA-14. NMED acknowledges receipt of the December 6, 1996 
Hydrogeologic Work Plan from LANL. HRMB will evaluate this section within the 
context of that Plan. However, LANL is required to present the following information 
to HRMB: 

a. Submit a Ground Water Detection Monitoring Program in accordance with all the 
requirements contained in 20 NMAC 4.1.500 incorporating 40 CFR §264.98. The 
ground water monitoring wells must include one upgradient and at least two 
downgradient monitoring wells. Attach a topographic map that shows the location 
of background water quality monitoring wells at the site of the OBIOD treatment 
units. 
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Response: As was shown on Map 6 of the 08/0D Part A, there currently are no 
groundwater monitoring or test wells in the vicinity of TA-14. LANL has been 
working with HRM8 to plan and develop a facilitywide groundwater program. The 
placement of a detection monitoring well(s), if deemed necessary, will be 
determined by implementation of the "Hydrogeologic Workplan." See response to 
Comment I.l for additional information on this issue. 

b. Provide a description of well design, sample collection, preservation, shipment, 
QA/QC procedures, sampling and analysis procedures, data evaluation and 
reporting that satisfy the requirements of 20 NMA C 4.1. 5 00 incorporating 40 CF R 
§264. 97. List the indicator parameters and hazardous waste constituents that will 
be anaf.~;,edfor, and how monitoring well evacuation will be conducted at TA-14. 

Response: Well designs will follow specifications in Section 4.1.1 of the 
"Hydrogeologic Workplan" (LANL, 1996). As presented in Sections 4.1.3 and 
4.1.4 of the "Hydrogeologic Workplan," sample collection, preservation, shipment, 
QA/QC procedures, sampling and analysis procedures, data evaluation, and reporting 
will be conducted according to Environmental Restoration (ER) Project Quality 
Assurance Project Plans (QAPjP), SOPs, RFI Work Plans, and sampling and 
analysis plans (SAP). The parameters that will be analyzed for include those listed 
in the response to Comment F.2 (Table 1). Monitoring well evacuation will be 
conducted in accordance with guideline in EPA's "RCRA Ground-Water Monitoring 
Technical Enforcement Guidance Document" (EPA, 1986). 

5. Provide a description of any plume of contamination that has entered the ground water 
due to previous OBIOD activities. Indicate on the topographic map the vertical and 
horizontal extent of the plume. 

Response: Currently, there are no wells in place near the 08/0D units at TA-14. The 
risk assessment conducted in response to Item K (Risk Analysis) of this NOD concludes 
that after 40 years of operations at T A-14, the current level of contaminants for both 
surface soil and surface water does not pose a potential significant risk to human health. 
Therefore, it is highly unlikely that contaminants from previous 08/0D activities have 
migrated to the groundwater and created a plume of contamination. However, the 
"Hydrogeologic Workplan" described in the response to Comment I.1 will provide 
information on water quality in this area. 

6. Present a description of the proposed sampling and analysis and the statistical 
comparison procedures and data evaluation that will be applied to ground water 
samples in accordance with 20 NMAC 4.1.900 incorporating 40 CFR §270.14(c)(6)(iv). 

Response: Procedures to be followed for proposed sampling and analysis, statistical 
comparison procedures, and data evaluation will adhere to those contained in ER Project 
QAPjPs, SOPs, RFI Work Plans, and SAPs. 

7. Provide an account of how background values for each proposed monitoring parameter 
or constituent will be determined to meet the requirements contained in 20 NMAC 
4.1. 900 incorporating 40 CFR §270.14(c)(6)(iii). 
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Response: Background groundwater values for barium and chromium will be collected 
from planned alluvial well A-45 and planned regional aquifer well R-24. These 
background data will be used to calculate a background mean and variance, per the 
guidance in Appendix IV of 20 NMAC 4.1, Subpart V, incorporating 40 CFR 264. 

8. Describe how LA VL would determine the direction, ground water flow rate, and the rate 
of plume migru.;un in case of ground water contamination. [20 NMAC 4.1.500 
incorporating 40 CFR §264.601(a)(5)}. 

Response: According to current published reports, the direction of groundwater flow 
in the Los Alamos area is generally southeast, as was shown on Figure 2-9 of the 
General Part B. The flow rate depends on which rock formation the groundwater is 
located in, as was discussed in Section 2.2.5 of the General Part B. Data collected 
during activities performed for the "Hydrogeologic Workplan" (described in the response 
to Comment I.1) will provide more detailed information on groundwater direction and 
flow rate, and on plume migration rate in case of groundwater contamination. 

9. Provide an account of the precipitation patterns at TA -14, proximity to and withdrawal 
rates of current and potential ground water users in accordance with the standards 
required by 20 NMAC 4.1.500 incorporating 40 CFR §264.60J(b)(3) and 40 CFR 
§264. 601 (b)(5). 

Response: Published precipitation data for TA-14 do not exist; however, a precipitation 
measurement site is located at TA-16, just south of and adjacent to TA-14, and annual 
precipitation at this site is 23.28 inches per year ("Environmental Surveillance at 
Los Alamos during 1995," p. 94 and p. 128). As was stated in Section 4.6.1.1 of the 
OB/OD Part B, no supply wells are located within 3,500 feet of any of the OB/OD units 
at LANL, and there are no supply wells located within the boundaries of TA-14. In 
addition, there are no supply wells located at T A-15, TA-36, and T A-39; these are the 
locations of the remaining OD units at LANL. Therefore, withdrawal rates are not 
applicable to any of the OB/OD units at LANL. 

10. Provide an account of water quality standards, water quality data and uses. These data 
will allow NMED to evaluate the impact of the activities at the OBIOD units on surface 
aquatic environment in compliance with the requirements of 20 NMAC 4.1.500 
incorporating 40 CFR §264.601(b)(7), and 40 CFR §264.601(b)(8). 

Response: Water quality standards are contained in 20 NMAC 6.1, effective 
January 23, 1995. General standards that apply to LANL are contained in 20 NMAC 
6.1, Section 1102. Surface water runoff sampling was conducted downslope of the 
OB/OD units during the summer of 1995 to quantify the concentrations of potential 
hazardous constituents. Gas chromatography/mass spectrometry results showed no 
detectable amounts of volatile and semivolatile organic compounds. Graphite furnace 
atomic absorption spectroscopy results for metals showed the following: barium, 
120 J..lg/L; beryllium, 3 J..lg/L; cadmium, 1.0 J..lgiL; chromium, 5.8 J..lgiL; and lead, 
11 J..lgiL (see QEW-1 data in Appendix G of this NOD response). As was stated in 
Section 4.6.2.1 of the OB/OD Part B, surface waters in the vicinity of the OB/OD units 
at TA-14 are limited to ephemeral streams in Cafion de Valle; thus, these surface waters 
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do not provide municipal or industrial water supply. Under LANL's NPDES permit 
issued August 1, 1994, water uses include livestock and wildlife watering. Wildlife 
habitat standards are contained in 20 NMAC 6.1, Section 3101, Paragraph L. 

J Air Quality Assessments as required in 20 NMAC 4.1.500 incorporating 40 CFR 
§264.60J(c)(l) and 20 NMAC 4.1.900 incorporating 40 CFR §270.23(b). 

LANL must submit the following information to NMED: 

I. Provide a description of the operating conditions of the OB and OD units on a case-by
case basis. [Examples are: not to expose ash residues from the OB unit to the open air 
when wind speed is greater than 15 miles per hour (24 kmlhr), allowable quantities of 
waste per unit, operating time frames, acceptable meteorological conditions, ambient air 
monitoring requirements, meteorological, monitoring etc.]. 

Response: Operating conditions for the OB and OD units at TA-14 were described in 
Sections 4.1 and 4.5 and in the SOPs (e.g., DX-2:SOP 6.1.5; DX-16:SOP 6.1) provided 
in Appendix A of the OB/OD Part B. In summary, operating conditions for the OB unit 
include removing ash residue after a safe period of time (approximately 24 hours) and 
then covering the OB unit with a tarp; accepting only 50 pounds of combustibles per 
bum, which is the maximum allowable quantity of waste for this unit; transporting waste 
to the OB unit on the day of the treatment; conducting only one bum per day due to the 
24-hour post-bum waiting period; and not conducting burning operations during adverse 
weather conditions (e.g., electrical storms, high winds). OB operations are postponed 
if the mean wind speed is equal to or greater than 10 meters per second, atmospheric 
stability conditions are unsuitable, and/or the mixing depth is less than 200 meters (see 
Appendix H). Operating conditions for the OD unit include not conducting detonation 
operations during adverse weather conditions (e.g., electrical storms, high winds); 
accepting only 20 pounds of waste HE per detonation, which is the maximum allowable 
quantity of waste for this unit; and transporting wastes to the OD unit on the day of the 
treatment. Beginning in 1990, NMED operated the LANL-owned criteria pollutant 
(ambient air) monitoring station at TA-49, adjacent to Bandelier National Monument and 
approximately 10,000 feet SSE of TA-14. The original purpose of this site was to 
collect baseline data for Bandelier National Monument over a three-year period. In 
1994, the National Park Service, NMED, and LANL all agreed that the original purpose 
of the study was fulfilled and that the low levels of pollutants measured did not warrant 
further study at the site. Therefore, the ambient air monitoring was discontinued on 
September 30, 1994. Because the measured pollutants are so low and because air 
quality impact modeling results do not indicate the need (see response to Comment J.2 
below), ambient air monitoring is not conducted at TA-14. The closest meteorological 
monitoring station is located at TA-6, approximately 1 mile north of TA-14. Wind 
speed data are available from this station. 

2. Submit a description of the effectiveness and reliability of any systems and structures 
used to reduce or prevent emissions of hazardous constituents to the air. This may be 
demonstrated by semi-annual sampling and analysis programs following the last semi
annual waste treatment event; [20 NMAC 4.1.500 incorporating 40 CFR 
§264. 601 (c)(2)]. 
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Response: By definition (see 20 NMAC 4.1.101 incorporating 40 CFR §260.10), "open 
burning means the combustion of any material without ... control of emissions of the 
gaseous combustion products." As such, emissions of hazardous constituents to the air 
are not prevented; however, the burn cage is operated with a wire mesh cover during 
treatment operations to reduce the potential for releases of burning particles to the 
environment. Air quality impact modeling was performed assuming a worst-case waste 
treatment and receptor location for open detonation; results of this modeling were 
provided in Attachment 4-9 of the OB/OD Part B. Air quality impact modeling was 
also performed for the TA-14 OB unit; results of this modeling are provided in Table 9 
of Appendix I of this NOD response. Ambient air sampling is not conducted at the site 
because the air quality impact modeling results for the OB unit at TA-14 and for a 
worst-case OD scenario do not support the need for ambient air sampling. 

K. Risk Analysis 

Provide a Risk Ann!ysis that includes the following issues: 

I. A description of the existing air quality, other sources of contamination and the potential 
cumulative impact on human health and the environment. Present an estimate of the 
individual excess lifetime cancer risk. 

Response: At a meeting on August 12, 1997, NMED requested that the language in 
Comments K.1 and K.2 be modified and treated as one comment. 

An evaluation of human health risks was conducted and included a complete description 
of available on-site analytical data and off-site modeled concentrations (including those 
for air, surface water, and soil). This evaluation also included an exposure assessment 
(with potential receptors and complete exposure pathways), a toxicity assessment, and 
a risk characterization which, together, assess the potential cumulative impact on human 
health and the environment. The evaluation of human health risks is included in 
Appendix J of this NOD response, and includes both hazard quotients and incremental 
lifetime cancer risks. An estimate of the individual excess lifetime cancer risk is 
summarized in Table 3-4 of Appendix J. The potential receptors at TA-14 include 
residential, occupational, and recreational. An evaluation of complete and incomplete 
exposure pathways for each of the potential receptors is also presented in Appendix J 
of this NOD response. For OB/OD operations at TA-14, the primary receptor is an on
site worker. 

2. An outline of the potential for health risks caused by human exposure (including the 
explosive ordnance disposal personnel) to hazardous waste constituents; 

Response: See response to Comment K.l. 

3. A discussion of potential damage to domestic animals, wildlife, crops, vegetation, and 
physical structures caused by exposure to hazardous waste constituents from the OBIOD 
units. Discuss other exposure pathways such as: plant ingestion by herbivores, prey 
consumption by carnivores, and water ingestion pathways; 
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Response: At a meeting on August 12, 1997, NMED requested that the language in 
Comment K.3 be modified to read only "Evaluate the food web." 

An evaluation of ecological pathways and predicted risk is presented in Appendix J of 
this NOD response. The ecological receptors selected include: a non-specific perennial 
plant, vagrant vole (insectivore), western harvest mouse (omnivore), Montane vole 
(herbivore), gray fox (omnivore), American kestrel (insectivore), and Mexican spotted 
owl (carnivore). Using the 95 percent upper confidence limit of the mean concentration, 
potential ecological risk was only predicted for the mouse, vole, and fox exposed to 
HMX, RDX, and TNT; and the kestrel exposed to bis(2-ethylhexyl) phthalate (hazard 
quotient = 1 0.3). T A -14 is not utilized by domestic animals or crops. Surface water 
associated with the site consists of infrequent runoff and was not evaluated as a source 
of drinking water. However, potential impacts to aquatic biota in surface water 
associated with the drainage in Canon de Valle were assessed. For this evaluation, 
barium, beryllium, cadmium, and total lead were included as the constituents in surface 
runoff that may be hazardous to aquatic biota using the 95 percent upper confidence 
limit as the exposure concentration. 

4. An account about the presence of the following endangered or threatened species at or 
around the TA-14 OB/OD treatment units: 

a. Bald Eagle (Haliaeetus leucocephalus alascanus); 
b. Jemez Mountains Salamander (Plethodon neomexicanus); 
c. American Peregrine Falcon (Falco peregrinus anatum); 
d Whooping Crane (Grus americana); 
e. Broad-billed Hummingbird (Cynanthus latirostris magicus); 
f Southwestern Willow Flycatcher [Empidonar ludovicianus (3ssp.) ]; 
g. Gray Vireo (Vireo vicinior); and 
h. Meadow Jumping Mouse (Zapus hudsonius luteus) 

Response: At a meeting on August 12, 1997, NMED requested that the language in 
Comment K.4 be modified by deleting "An account about the presence of' and replacing 
this language with "In the evaluation, consider the potential exposure of'. In addition, 
NMED requested that LANL add the Mexican Spotted Owl (Strix occidentalis Iucida) 
as Item K.4.i. 

The following accounts describe the potential for exposure of each of the species as a 
result of thermal treatment operations at the T A-14 OB/OD units. 

a. Bald Eagle. Bald eagles migrate and winter along the Rio Grande, roosting in 
White Rock Canyon and hunting on Cochiti Reservoir, as far upstream as Alamo 
Canyon. Storm water runoff from the area of the OB/OD units is hydrologically 
connected to this part of the Rio Grande through Cafion de Valle and Water 
Canyon, over a distance of about 9 miles, making possible a pathway for chemicals 
from this site to enter the food chain for this species. However, the large degree 
of dilution occurring along the path to the Rio Grande coupled with dilution within 
the reservoir itself would make this exposure pathway insignificant. 
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b. Jemez Mountains Salamander. The Jemez Mountains salamander has been 
recorded in several canyons that cross LANL boundaries. The species occurs in 
moist locations, such as rotting logs, and especially on north-facing slopes with 
slopes greater than 37 percent. It has been recorded at elevations ranging from over 
10,000 feet down to 7,180 feet (in Los Alamos Canyon). In Cafion de Valle, the 
Jemez Mountains salamander has been found at an elevation of 8,101 feet. Thus, 
the OB/OD units are situated at the lower extreme of the known elevation range of 
this species and nearly 700 feet below its known occurrence in Cafion de Valle. 
Because the slopes below this site are south-facing, it is highly unlikely that the 
moist microhabitat conditions necessary for this species exist on these slopes. 
Therefore, due to the absence of favorable habitat conditions, it is unlikely that this 
species will be affected by thermal treatment operations at the OB/OD units. 

c. American Peregrine Falcon. American peregrine falcon nesting habitat (cliffs) has 
been identified in Los Alamos County, north of LANL. The species has been 
observed on occasion in the area of LANL, but no nests have been recorded there. 
Lower Water and Ancho Canyons are marginally suitable for falcons, but no 
observations of the species have been made in the area of TA-14. Therefore, the 
potential for exposure of this species to chemical constituents resulting from thermal 
treatment operations at the OB/OD units is very low. 

d. Whooping Crane. Whooping cranes migrate with sandhill cranes along the 
Rio Grande to and from their wintering areas in central New Mexico (e.g., the 
Bosque del Apache National Wildlife Refuge) and other locations farther south. 
They use open fields and shallow bodies of water for feeding and resting during 
migration. Migratory flights between these locations tend to be at high altitudes for 
extended distances. Because open habitats favorable to this species do not occur at 
LANL, it is not expected that this species will be present within LANL boundaries 
except possibly as a fly-over. Thus, the potential for exposure of this species as a 
result of thermal treatment operations at the TA-14 OB/OD units is very low. 

e. Broad-billed Hummingbird. The broad-billed hummingbird nests in arid 
scrublands of southern New Mexico and occurs as far north as LANL as a vagrant. 
Thermal conditions limit the northern extent of successful breeding in this species. 
Therefore, its potential for occurrence at or near the OB/OD units is low, and the 
possibility of it nesting in the area is very remote. Consequently, the potential for 
exposure of this species to hazardous constituents resulting from thermal treatment 
operations at the TA-14 OB/OD units is low. 

f. Southwestern Willow Flycatcher. The southwestern willow flycatcher is known 
to occur in the Jemez Mountains, but breeding has not been confirmed there. 
Willow flycatchers nest in wooded riparian areas, particularly in willow-cottonwood 
associations. This species has been detected on LANL property. Although potential 
habitat exists for this species in Pajarito Canyon, it is unlikely to occur at or near 
the TA-14 OB/OD units due to the lack of favorable habitat in Cafion de Valle. 
Consequently, the potential for exposure of this species to hazardous constituents 
resulting from thermal treatment operations at the TA-14 OB/OD units is very low. 
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g. Gray Vireo. The gray vireo nests in pinon-juniper woodlands throughout much of 
central New Mexico, occasionally being as far north as Santa Fe. It has not been 
recorded in the area of TA-14. Consequently, the potential for exposure of this 
species to hazardous constituents resulting from thermal treatment operations at the 
TA-14 OB/OD units is very low. 

h. Meadow Jumping Mouse. The meadow jumping mouse is typically found in 
dense, tall, grassy vegetation, especially near streams, meadows, and other wetlands. 
The species occurs at higher elevations and populations have been found along the 
Rio Grande in the central part of New Mexico. It has not been recorded in 
Los Alamos County and species-specific surveys at LANL have failed to document 
it in areas of favorable habitat. Because favorable habitat for this species does not 
occur at or near the OB/OD units at TA-14, it is highly unlikely that this species 
will be affected by thermal treatment operations at the site. 

1. Mexican Spotted Owl. The Mexican spotted owl has been documented at LANL, 
and nesting and roosting habitat for this species has been identified along Cafion de 
Valle, adjacent to TA-14 (LANL, 1997). Therefore, the potential exists for this 
species to occur at or near the OB/OD units. This species was used in the 
evaluation of ecological pathways. 

References: 
Los Alamos National Laboratory (LANL), 1995, Biological and 
Floodplain/Wetlands Assessment for Environmental Restoration Program Operable 
Unit 1085, TAs 14 and 67 (Draft), LAUR 95-648, Los Alamos National Laboratory, 
Los Alamos, New Mexico. 

Los Alamos National Laboratory (LANL ), 1997, Preliminary Risk Assessment of the 
Mexican Spotted Owl under a Spatially-Weighted Foraging Regime at the 
Los Alamos National Laboratory, LA-13259-MS, Los Alamos National Laboratory, 
Los Alamos, New Mexico. 

5. A description of any sensitive receptors within a 2 kilometer radius, and an estimate of 
exposed individuals living and/or working on the OBIOD premises; 

Response: At a meeting on August 12, 1997, NMED requested that the language in 
Comments K.5, K.6, and K.9 be modified to read only "Evaluate the potential residential 
and workers exposure scenarios. Consider all potentially affected media and relevant 
exposure pathways." 

As summarized in the response to Comment K.3, all potential receptors within a 
2 kilometer radius are evaluated in Appendix J of this NOD response. For the human 
health evaluation, the only receptors within a 2 kilometer radius are LANL employees. 

As stated in the response to Comment K.1, calculations of lifetime cancer risk are 
summarized in Table 3-4 of Appendix J of this NOD response. Included in these 
calculations are risks to on-site personnel during routine operations using on-site 
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analytical data, and risks to off-site personnel usmg available a1r modeling 
concentrations. 

As outlined in the responses to Comments K.1 and K.2, all potential receptors at TA-14 
are evaluated in Appendix J of this NOD response. All major exposure pathways are 
included in the risk calculations. For surface soil, these pathways include ingestion, 
dermal contact, and inhalation of fugitive dust. A complete description of the exposure 
models used in the risk calculations is also provided in Appendix J of this NOD 
response. 

6. Calculations of the lifetime cancer risk as a function of downward concentrations, unit 
risk value, and exposure duration; 

Response: Calculations of lifetime cancer risk are presented in Table 3-4 of Appendix J 
of this NOD response. 

7. An explanation of how atmospheric air quality will be monitored to detect air borne 
hazardous waste contaminants and constituents during the active life of the OBIOD 
units. Section 4. 6.4. 2 of LANL 's Part B Permit Application mentioned that efforts to 
detect "air borne contaminants at TA-14 have not yet been established", explain why. 

Response: Section 4.6.4.2 ofthe OB/OD Part B stated "Atmospheric monitoring efforts 
to detect airborne contaminants at TA-14 have not yet been established." Air quality 
impact modeling, provided as Attachment 4-9 of the OB/OD Part B, shows that a worst
case scenario using 100 times the allowable volume capacity of the OD unit at T A-14 
resulted in concentrations far below the ambient air quality standards. Air quality 
impact modeling, provided in Table 9 of Appendix I of this NOD response, for the OB 
unit at T A -14 also resulted in concentrations below the ambient air quality standards. 
In addition, as discussed in the response to Comment 1.1, the National Park Service, 
NMED, and LANL all agreed in 1994 that the low levels of ambient air criteria 
pollutants measured over a three-year period at the site of the nearest receptor did not 
warrant further ambient air monitoring. Therefore, ambient air quality monitoring is not 
warranted at the TA-14 OB/OD units. 

8. Provide a detailed network of receptor points to permit the estimation and identification 
of receptor points that are exposed to maximum contaminant concentrations. 

Response: As discussed in the response to Comment K.3, several ecological receptors 
occupying different trophic levels were used in the ecological risk assessment for TA-14 
(see Appendix J of this NOD response). In each instance, the lower value of either the 
maximum detected concentration in soil or the 95 percent upper confidence limit of the 
mean concentration was used as the exposure concentration. 

9. Provide a detailed estimation of the exposed population. The noninhalation pathways 
(ingestion and dermal) must be addressed using appropriate pathway exposure models. 
(The U.S. Army Environmental Hygiene Agency Guide may be used for reference}. 

Response: See response to Comment K. 5. 
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10. If operating procedures will require wetting of the open burn area before and after each 
operation, describe how this will be accomplished and what measures will be taken to 
minimize release of hazardous waste to the environmental media. 

Response: SOPs do not require wetting of the open burn area before and after each 
operation. Measures taken to minimize releases of hazardous waste from the open burn 
area to environmental media include using sufficient fuel to aid in ignition and enhance 
waste destruction, covering the top of the burn cage with wire mesh to minimize the 
release of burning material, not conducting operations during adverse weather conditions 
(e.g., high winds [see response to Comment J.1]), and using secondary containment 
beneath the OB unit to contain treated or undestroyed material and ash residue. 

11. Provide a brief historical description ofTA-14 and the OB/OD areas, and the presence 
of any archeological sites. 

Response: A brief historical description ofT A-14 and the OB/OD areas was provided 
in Section 2.1.1 of the OB/OD Part B. There are 4 archeological sites within a 
1,200-foot radius of the OB/OD units; the closest site is approximately 800 feet from 
the units ("Firing Site Impacts to Cultural Resources," Beverly M. Larson and Don A. 
McClure, Cultural Resources Assessment Report No. 131, September 1996 draft). There 
~e no archeological sites within the hazard zone (a radius of approximately 700 feet) 

surrounding the OB/OD units. 

L. Potential Pathways of Exposure and Potential Exposure Magnitude as required in 
20 NMAC 4.1.900 incorporating 40 CFR 270.23(c). The Permit Applicant must describe the 
potential for the public to be exposed to hazardous wastes. Include 

1. Information on how long waste will remain in the unit before it is detonated, the length 
of time after operation of the unit before re-entry of personnel to the detonation site is 
allowed, and 

Response: Waste to be detonated is transported to the OD unit on the day of treatment. 
Only the amount of waste that can be treated in one day is transported to the unit (i.e., 
20 pounds for the OD treatment unit). Depending on preparation activities, the time 
during which waste may remain at the unit typically ranges from several minutes to a 
few hours. The Firing Leader determines when it is safe to re-enter the detonation site, 
as described in DX-16:SOP 6.1. 

2. Procedures for management of ash residues, unexploded ordnance, and post-detonation 
soils. 

Response: Ash residues from the OB unit are removed 24 hours or more after 
treatment (a time sufficient to allow complete cooling) and are containerized and 
managed appropriately outside of TA-14-23. Unexploded ordnance is not treated at 
TA-14. SOPs for OD require a thorough survey of the area after detonation, collection 
of identifiable pieces of material not consumed by the detonation, and subsequent 
detonation of these materials. See response to Comment F for information regarding 
post-detonation soils. 
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M Health and Safety Plan 

Provide health and safety procedures during waste management operations in the form of 
a stand-alone health and safety plan for routine operations at the OBIOD units. 

Response: The health and safety procedures followed by site personnel during routine 
operations are discussed in the SOPs that were included in Appendix A of the OB/OD 
Part B. LANL is providing additional and/or updated SOPs, where applicable, in 
Appendix C of this NOD response. 

N Noise Considerations and the distance of OBIOD units from off-plant inhabited buildings, 
and minimum safety distances to the property of others in compliance with 20 NMAC 4.1. 600 
incorporating 40 CFR §265. 382. 

1. Describe how noise from open detonation activities will be controlled, since noise will 
be carried in the direction of the wind towards the city of Los Alamos. 

Response: Noise resulting from treatment activities is controlled by conducting 
treatment in a remote area within LANL boundaries. Impulse noise measurements were 
made at TA-14 during the detonation of HE on two separate occasions in 1991. The 
T A -14 noise level data are provided in Appendix K of this N 0 D response. The noise 
levels of three 20-pound detonations were recorded at four locations in relatively close 
proximity to the detonation area. (Note: 20 pounds of HE is the maximum amount of 
waste that can be treated by OD at TA-14). The average noise level at the TA-14 site 
gate, located approximately 460 feet away, was 145 decibels (dB). Although noise level 
readings were not taken beyond the distance to the site gate, it is reasonable to assume 
that the noise level exposure to the nearest public receptor located over 6,000 feet away 
would be within acceptable limits. (For comparison purposes, six noise measurements 
made in White Rock [located more than four miles to the southeast] during detonations 
at the TA-15 PHERMEX site yielded a maximum peak noise level of 71.6 dBA for a 
100-pound HE detonation. The TA-14 OD site is nearly six miles from White Rock and 
over two miles from the nearest approach to the Los Alamos townsite.) Workers 
involved in actual OD operations are stationed in the control room during detonation 
and, based on the levels measured, would receive exposure to approximately 122 dB, 
which is below the occupational exposure limit of 140 dB set by the American 
Conference of Governmental Industrial Hygienists. 

LANL fully meets the minimum distance requirements of 20 NMAC 4.1.600 
incorporating 40 CFR §265.382. The maximum amount of waste that can be treated at 
the OD unit at TA-14 is 20 pounds; this amount requires a minimum distance of 
670 feet from the property of others. As can be seen on Map 2 of the OB/OD Part A, 
LANL maintains a safe distance greatly exceeding the minimum required distance. 

2. Describe a method for determination of ground vibration at the OD unit, and specify the 
maximum ground vibration resulting from OD blasts. 

Response: LANL does not measure ground vibration during OD treatment operations. 
Due to the unit's remote location, the limited amount of waste treated per detonation, 

H:\766969\0BODSPEaNOD\NODRESPO.NSE 766969.10.00.00.00 
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and the infrequency of treatment operations (up to 6 OD treatment operations per year), 
potential impacts to human health and the environment resulting from ground vibration 
are reasonably assumed to be minimal. 

H:\ 766969\0BODSPEC\NOD\NODRESPO.NSE 766969.10.00.00.00 
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Appendix A 

Revised Map 2 from the OB/OD Part A Permit Application 





Appendix B 

Engineering Drawing of the Technical Area 14 Open Burning Unit 
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Appendix C 

Additional and/or Updated Standard Operating Procedures 
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1.0 INTRODUCfiON 

The Dynamic Experirrentation Division (DX) conducts operations and performs ~xperiments 

requiring the use of various hazardous materials (HAZMA T) such as: Explosives, Gases, 

Aammable liquids and solids, Oxidizers, Poisons, Radioactive materials, Corrosives, and 

miscellaneous hazardous materials. Laboratory policy requires that all hazardous materials be 

packaged and shipped safely and in full compliance with all applicable regulations. This policy 

is intended to help ensure that personal, public and envirorurental exposures associated with 

the packaging and transportation of hazardous materials are minimized. Packaging and 

transportation of hazardous materials is regulated by the federal govei1111I!nt and the DOE 

Explosives Safety Manual This Standard Operating Procedure (SOP) describes methods to 

ensure DX Division personnel involved with all aspects of packaging and transportation of 

hazardous materials are in compliance with these regulations and policies. 

2.0 PURPOSE 

The purpose of this SOP is to describe the requirerrents and procedures to facilitate the safe 

handling and shiprrent of hazardous materials for rnoverrent within or outside of the Division. 

3.0 SCOPE 

This SOP is applicab1e to all OX-Division personnel involved the packaging and transportation 

of hazardous materials within the OX-Division Technical Areas (On-site), on public roads 

within Los Alamos County (Intra-Laboratory), and outside the Laboratory (Off-site). 

4.0 DEFINITIONS 

Authorized Personnel 

Hazardous Material 
(HAZMAn 

A OX-Division employee who has demonstrated to his/her line 
manager the skills required to perform tasks associated with 
handling and transportation of hazardous materials. Individual 
is specifica1ly authorized, in writing, by naire, group, task and 

hazardous materials. 

A material or substance that has been determined by the 
Secretary of Transportation to be capable of posing an 

umeasonable risk to health, safety aui property when 
transported in conmerce. The term includes hazardous 
substances, hazardous wastes, marine pollutants, and elevated 
temperature materials as defined in 49 CFR 171.8, materials 
listed in the Hazardous Materials Table 49 CFR 172.101 and 
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HAZMA T Employee 

HAZMAT Employer 

l. 
2. 

3. 
4. 
5. 

Hazardous Materials 
Tnm~erFonn{H~ 

Intra-Laboratory 

Material Safety 
Data Sheet {MSDS) 

172.102, and materials that meet the defining criteria for hazard 

classes and divisions listed in 49 CFR 173.2. 

A person employed by a HAZMA T employer who in the 

course of employrrent directly affects hazardous materials 

transportation safety. 1bis term includes owner-operators of 

trotor vehicles that transport hazardous materials in co11'11'rerce. 

It also includes any individual who during the course of 

employrrent: 

Loads. unloads or handles hazardous materials; 
Tests, reconditions, repairs, mxlifies, marks or otherwise 

represents containers, drums, or packaging as being qualified 

for use in the transportation of hazardous materials; 

Prepares hazardous materials for transportation; 

Is responsible for safety of transporting hazardous materials; or 

Operates a vehicle used to transport hazardous materials. 

An employer who uses one or roore of its employees in 

connection with the activities listed for a HAZMA T employee. 

The Los Alarms National Laboratory and its subcontractors 

are HAZMA T Employers. 

The Laboratory form that acts as a shipping manifest for non

radioactive hazardous materials shipped within the Laboratory. 

It contains such information as the narres of the hazardous 

materials being transported, the quantities of HAZMA T being 

transported and an errergency response telephone number. 

(See attachrrents for an example of this form). 

Tile rooverrent of hazardous materials between Laboratory 

buiJdings, Technical Areas or across public roadways to which 

the public has uncontrolled access. Intra-Laboratory shiprrents 

nmst conform to DOT regulations. 

The docwrent that provides detailed technical information 

relating to a specific hazardous material Required by OSHA 

to accompany hazardous materials in the workplace. 
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Off-Site 

On-Site 

Originator (Customer) 

Packager 

Qualified Personnel 

Radioactive Material 
Transfer Fonn (RMTF) 

Shipper 

UN Packaging 

Packaging and Transportation of • 

Hazardous Materials Page 5 of 12 

The moverrent of h8-·'U"dous materials beyond the confines of 
the Laboratory to an·..-tller site. The shiprrent must conform to 
DOT regulations. 

'The transfer of hazardous materials between Laboratory 
buildings within controlled areas (not across roadways to 
which the public has access). The tranSfer must conform to the 
requirerrents of the LANL Packaging and Transportation 
Manual On-Site is sorretirres referred to as "behind the 
fence". 

1be person or organization that owns the hazardous material 
and wishes to make an off-site, intra-laboratory or on-site 
shiprrent. 

Performs the physical preparation of HAZMA T packaging, i.e. 
pJaces material in packages, assembles internal packaging 
components. secures and fastens packaging, marks and labels 
the package. 

Personnel trained and certified to perform tasks associated with 
hazardous material packaging and transportation. 

Saire as HMTF. Specifically for Radioactive Materials. 

The person or organization shipping the hazardous material. 
Shipping includes classifying, preparing or signing shipping 
docurrents to ship or offer materials for shiprrent. LANL 
training requirerrents must be tret before a person can be 
authorized as a qualified shipper at I.ANL. 

A packaging which conforms to the specifications in 49 CFR 
or the International Air Transport Association (IA T A) 

Dangerous Goods Regulations. Sorretiires referred to as UN 
Standard or Perfonnance Oriented Packaging (POP). 
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5.0 RESPONSffill..ITIES 

5.1 OX-Division Line Management 

DX-DO: SOP3 
Original 

• Ensures that the necessary policies, procedures, and resources are provided for 

Division personnel to perform the tasks required to safely package and transport 

hazardous materials. 
• Provide a current listing of personnel within OX-Groups authorized to perform tasks 

associated with the handling and rmve~nt of hazardous materials within the Group. 

5.2 OX-Division Packaging & Transportation Coordinator 

• Identify, package, handle, mark, label and transport hazardous material and non

hazardous material for ship~nt on-site, intra-Laboratory and off-site. 

• Prepare required shipping documentation for hazardous materials and non-hazardous 

materials. Documentation includes: HMIFs, RMTFs, Purchase Requests (PRs) 

Checklists and Shipping Manifests (SMs). 

• Coordinate with Laboratory "Shippers of Record" for Division hazardous material 

shiprrents. 
• Implerrent DOT, DOE, LANL, OX-Division, and OX-Group P&T policies and 

procedures. 
• Develop and maintain the OX-Division P&T database for HAZMAT ship~nts. 

• Earn and maintain certifications and qualifications as a LANL HAZMAT Shipper, 

Packager, Shipper by Air, RAM Shipper, Waste Shipper, and Explosives Shipper. 

Provide technical guidance for training require~nts for OX-Division HAZMAT 

employees. 
• Ensure that OX-Division P&T activities are in full compliance with all established 

directives. 
• Mitigate improperly prepared HAZMA T ship~nts. 

• Act as and coordinate oversight for all OX-Division internal and external P&T audits 

and assessrrents. 

• Develop OX-Division P&T policies and procedures. 

• Receive hazardous materials for the Division. 

5.3 P&TCusomer 

• Submit OX-Division P&T Request for services in a ~ly manner to provide P&T 

Coordinators reasonable ~ to prepare slriprrent and rreet Customer's required 

delivery date. 
• Provide adequate information to enable P&T Coordinators to properly identify, 

package, mark, label and prepare required shipping papers to facilitate ship~rent. This 

includes an accurate, up-to-date MSDS for the material being shipped. 

• Ensure that Consignee is authorized to receive HAZMA T. 
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6.0 PRECAUTIONS AND LIMITATIONS 

6.1 Many of the chemicals used in horres on a daily basis are not regulated; however, once 
they are put to use in a "Laboratory Envirorurent." they may be regulated and require that 
specific P&T procedures be followed for on-site, intra-laboratory and off-site shiprrent. If 
there is doubt whether a material is hazardous or not. contact the P&T Coordinators for a 

determination. 

6.2 Currently, the Laboratory is permitted to move hazardous materials On-Site- within the 

confines of Laboratory recognized controlled access areas (behind the fence). These 

moverrents of HAZMA Tare authorized by DOE because of controls demonstrated by the 
Laboratory. These controls, in the form of access control, employee training, and written 
safety procedures, allow for relief from DOT regulations and pennit moverrent of hazardous 
materials as what nonnally would be a prohibited practice. DOE requires that On-Site 
moverrent of hazardous materials demonstrate the maximum control and safety of operation as 

practicable to accomplish the mission. 

All Intra-Laboratory and Off-Site shiprrents of hazardous materials form DX Division shall be 

coordinated through the Division P&T Team 

6.3 OX-Division Line Managerrent is required to identify and designate authorized 
personnel within specific groups who are permitted to handle and transport hazardous materials 

on-site. The OX-Division P&T Coordinators are the Laboratory certified/qualified shippers of 
HAZMA T for intra-Laboratory and off-site hazardous material shiprrents for the Division. 
OX-Division Waste Management Coordinators are the recognized shippers of waste for the 

Division. 

6.4 A HAZMA T employee who perfonns any function regulated by hazardous material 

regulations may not perform that function unless he or she has received training as described in 
Subpart H of Part 172 of 49 CFR. Every HAZMAT employee nmst receive both initial and 

recurrent training that includes--

• General awareness/familiarization training 
• Function-specific training 
• Safety training 
• Testing 

In DX Division, personnel assigned to the P&T Team and the Waste Manage~nt 
Coordination Team are trained/certified HAZMA T Employees. 
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6.5 The P &T Custorrer is responsible for ensuring that materials being shipped are 

correctly identified as either hazardous or nonhazardous. Nonhazardous materials shall be 

screened to ensure they contain no explosive or radioactive contamination. 

6.6 General Explosives Transportation Requirerrents (See attadurent VII). 

6.7 The P&T Custorrer is responsible for ensuring that persons or organizations intended 

to receive hazardous materials shipped from OX-Division are authorized and prepared to 

receive these shiprrents and that approved storage facilities exist for the materials shipped. For 

On-Site and Intra-Laboratory shiprrents this requirerrent is addressed in the I.ANL 

Administrative Manual, AR 6-6. Explosive shiprrents intended for non-OOE facilities shall be 

approved by the LANL Explosives Review Committee prior to shiprrenL 

6.8 Off-Site shiprrents of hazardous materials are required to be processed through the 

Laboratory "Shipper of Record." Explosives, classed 1.1, 1.2 and 1.3, are transferred from 

OX-Division to ESA-WMA for Off-site shiprrenL Explosives, classed 1.4, may be transferred 

to ESA-WMA or BUS-4 for Off-Site shiprrenL Gases are transferred to the LANL Gas Plant 

for Off-site shiprrent Wastes are transferred to CST for Off-site shiprrenL All other 

hazardous materials, to include Radioactive Materials, are transferred to BUS-4 for shiprrent 

Off-site. 

7.0 · PROCEDURAL STEPS 

7.1 On-Site, Intra-Laboratory & Off-Site Shipments 

7.1.1 On-Site 

See Attachment X for On-Site P&T procedures. 

On-Site shiprrents of hazardous materials are not regulated by DOT; however, 

Laboratory policy requires that site-specific activities be described and defeDSible with 

respect to the methodology and compliance process used to rreet packaging and 

transportation safety requirements. Only authorized personnel may participate in 

packaging and shipping functions. These shipments may be of a routine nature, 

customary, usual, and/or repetitive to the organization. Routine shipments are 

normally conducted using approved packaging that rreets the requirerrents of the DOE 

Explosives Safety Manual and DOT Regulations. Nonroutine On-Site shipments are 

errergency or one-time shiptrents of hazardous materla1s within controlled access areas 

for which there is no approved packaging. Line managerrent shaD deckle that 

deviation from standard procedures is necessary to mission acco~J.islurent and pennit 

the deviation. Packages used in the transportation of nomoutine On-Site shiprrents of 

HAZMA T shall be adequate and prom the maxinnun safety possible. The package 

shall be designed to ensure that there will be no significant release of hazardous 



.. . .. 
DX-DO: SOP-3 Packaging a~d Transportation off _ _ I 

~o_r_i_g_in_a_l __________ h-____ H __ a_za_r_d_o_u_s_~ __ a_t_e_r_ia_ls _ ____jl__ Pa~ 

material into the envirorurent 1be conta.irurent IreaSllii!S shall take into account the 

likelihood and com:equences of accidents. route and tirre of transit An HM1F or 

RM1F shall be completed as appropriate and shall accompany the shiprrent 

Emergency response infonnation shall be entered on the transfer form with the person 

identified as the point of contact available/reachable during the tirre the shipment is in 

transit. The package shall be marked and labeled as appropriate to describe the hazards 

of the material being shipped. V ~hicles used to transport hazardous materials shall be 

approved for such purposes. have the necessary installed safety and errergency 

equipment and shall be placarded when applicable (See Attachrrent Vll). Personnel 

perfonning On-Site hazardous material P&T functions shaD be authorized to 

perfonn those tasks by their Group Management. (See Attachrrent IX) 

7 .1.2 Intra· Laboratory 

See Attachment XI for Intra-Laboratory P&T procedures. 

Intra-Laboratory shipments of hazardous materials must comply with the requirerrents 

of DOE Orders. 49 CFR, other applicable regulations and Laboratory policies and 

procedures. Intra-Laboratcry shipments of hazardous materia1s, in packaging that does 

not meet DOT requirements. become On-Site shipments and Il1llSt be transferred over 

closed roads. Intra-Laboratory shipments of hazardous materials shall be made in 

authorized govemrrent vehicles operated by qualified Laboratory personneL Training 

and safety requirements of 49 CFR and the Federal Motor Carrier Safety Regulations 

1pply. An HMTF or RM1F, as appropriate, shall be completed and approved, to 

indude emergency response infonnation, for each Intra-Laboratory shiprrent and shall 

act as the Shipping Docwrent Procedural steps governing Off-site shiprrents shall be 

followed for Intra-Laboratory shipments of hazardous materials. 

Only qualified HAZMAT personnel may perfonn Intra-Laboratory hazardous 

material P&:T tasks. 

7.1.3 Oft'-Site 

See Attachment XI for Off-Site P&T procedures. 

Off-site shipments of hazardous materials Il1llSt be packaged, documented and 

transported by certified personnel in full compliance witL applicable international. 

federal. state and Laboratory regu]ations. Off-site shiprrents of hazardous materials 

shall be processed through the appropriate Laboratory Shipper of Record. Before 

shipping hazardous materials off-site, the originator must include errergency response 

infonnation in the shipping papers. The etrergency response point of contact IlClimi 

on the shipping docwrent must then be a·1ailable to be conu:.cted on a 24 hour basis 
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while the shiprrent is in transit The Laboratory Shipper of Record shall forward the 

errergency response infonnation to the Laboratory errergency response organization 

before the shlprrent is released to the cornrrercial carrier. A Shipping Manifest, HMTF 

or RMTF, as appropriate, shall be completed and approved and together with the 

MSDS, Errergency Response Guide Book extracts and any applicable exemptions, 

accompany the shiprrent to the Shipper of Record. 

Only qualified HAZMA T personnel may perform Off-Site hazardous material 

P&Ttasks. 

7.2 Shipment Preparation 

7.2.1 On-Site Shiprrents: (See Attachrrent X) 

7 .2.2 Intra-Laboratory Shiprrents: (See Attachrrent XI) 

7 .2.3 Off-Site Shlprrents: (See Attachrrent XI) 

7.3 Quality Assurance 

OX-Division P&T activities are conducted under the "wnbreUa" of the LANL Quality 

Assurance Plan for Hazardous Material Packaging and Transportation dated May 20. 1993. 

7.4 Emergency Procedures 

In case of a spill the Division Waste Managerrent Coordinator, the DX Division Facility 

Managerrent Designee and the Building Contact shall be notified. If the spill occurs outdoors, 

the Team Leader with ownership for the area wiD be notified. If errergency help is needed, call 

911. During all errergencies or incidents, Group Managerrent shall be ca.I1ed as soon as 

possible. 

Shouki an errergency situation arise while transporting explosives on-site, the driver is 

expected to use a two-way radio. Radios shall be available in HE transport vehicles to enable 

employees to call for assistance should an errergency or breakdown situation occur. 

Instructions and guidelines to follow in the event of an errergency or breakdown with a vehicle 

carryingHighExpJosives 

7 .4.1 Accilent I Ftre 

• Inspect the load for evidence of fire. If there is a fire but the explosive material is 

not presently or imminently involved, attempt to prevent the fire from spreading to 
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the load. The fire may be fought using the vehicle's fire extinguisher. If •?xplosive 
items are removed from the vehicle, ensure their security. 

• If there is a fire that presently or imminently involves the load. evacuate till 
personnel to a minimum distance of 1250 feet from the vehicle. Block or diven 
traffic from the accident or fire. Notify and/or evacuate any potentially affected 
personneL 

• Unless the explosive cargo is imminently involved in the fire, the operator shall stay 
with the vehicle until proper disposition of the cargo is accomplished. Imrrediately 
notify the fire departtrent of the accident I fire and provide infonnation on the 
general type and a quantity of explosives involved. Notify the Group office. 

• Because of the potential of toxic and radioactive furres in the event of a fire, the 
transpOner should move ''upwind" if possible from the burning vehicle. 1be 
errergency radiation exposures and risk of injury to indivXiuals involved in rescue 
and recovery shall be kept AlARA per l 0 CFR 835.1302 and RPP 107-7 of the 
Radiation Protection Standards. 

7.4.2 Mechanical Breakdown 

• Remove the vehicle from the roadway as far as practical 

• Notify the appropriate authorities of the situation. 

• Maintain visual contact with the vehicle 

• If necessary, unload the vehicle to facilitate repair. 

8.0 REQUIRED RECORDS· Not Applicable 

9.0 REFERENCES 

• Depa.rt:Irent of Transportation (001) Code of Federal Regulations (CFR) 49 

• International Air Transport Association (IA T A) Dangerous Goods Regulations 

• Deparnrent of Energy (DOE) Orders 460.1/460.2, "Packaging and Transportaticn Safety'' 

• DOE Explosives Safety Manual 

• Lcs Alamos National Laboratory (LANL) Environrrent, Safety and Health Manual 

• lANL Packaging and Transportation Manual 

• U..NL BUS-4 Site Specifx: Work Procedures 

• ESA-WMA Hazardous Materials (HAZMA'D Transportation Procedures 
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• OX-Division Operations Manual 

• OX-Division Training and Qualification Manual 

• 10 CFR 835 and RPP 107-7 (Radiation Protection Standards) 

10.0 ATTACHMENTS 

I. OX-Division P&T Request 

DX-DO: SOP3 
Original 

II. LANL Hazardous Materials Transfer Form (HMTF), Form 1468 (2/95) 

ill. LANL Radioactive Materia1s Transfer Form (RMTF), Form 1586 (2/95) 

IV. OX-Division HAZMA T Olecklist for Off-Site I Intra-Laboratory Shiprrents 

V. OX-Division Checklist for On-Site Explosives Shiprrents 

VI. OX-Division Checklist for Off-Site I Intra-Laboratory Explosives Shiprrents 

VTI. General Explosives Transportation Requirerrents 

VIII. OX-Division Personnel Authorized to Perform HAZMAT Functions 

IX. Hazardous Materials Advisory Council Hazardous Materials 

Regulatory Reminder (HMAC HMRR) Checklist 

X. OX Division On-Site P&T Procedures 

XI. OX Division Intra-Laboratory and Off-Site P&T Procedures 

XII. Record Of Annual Inspection 

XIII. Driver's Vehicle Inspection Report 
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~Tia~ 
I Name 

T . 
~ IT elepnone Group JTA 

Butldang Room 0 Telephone 'Group rA 
6wldlng Room 

-··~ No. ol 1 Proper Shlpp&ng Name Hazard Class 
UNINA Quantity 

llern Pkgs. 
Number (Grams I 

A 

1=-----
R.i;,;nv -.;,:lS (s ) Physical Form Chemical Fonn Ac1ivity 

Utlel Transport 

Catagory lnaex 

. F1sslie Class I DOE or USNRC ldenlilicalion Number Addillonal OescnpiiOn (s) 

---
GlOSS Rad. Level Required Packaging Used Packaged By Z Number Daze 

Netght (SurfaCII) Placards 

I 

' litem 

No.ot 
1 
Proper Sh1ppang Name Hazard Class 

UN/NA Cuantny 

?kgs. 
Number (Grams) 

. a 

·Radio""' elide (S ) Physical Form Chemical Fonn Ac1ivity 
Label Transport 

Catagory Index 

,.r=,sr.• Class I DOE or USNRC ldenlillc:alion Number Addillonal Descnpoon (s) 

--- Required r,ross Rad. Level Packaging Used Packaged By Z Number Date 

·Ne,gtlt ( Surlae~~) Placards 

i Rad&aiiC'n ~onzrol T echnaaan ( S1gnature) ,Z Number I Data 

, ~ro-Fc.-ca ;;epresemaiMI (S1gnature) 1
zNumber Data ramper ID 

. 
1-----
J_ EMERGENCY RESPONSE "'I"ELEPHONE NUMBER: (505) 667-6211 

EMERGENCY CONTACT ";ELEPHC•NE NUMBERS FOR ON-SITE TRANSFERS 

r~ama IZ Number Group Telephone NumiiNir I ~•ncy Response Gud Nurr.llef1 s ) 

Item A 

Name IZ Number Group I Telephone Numb« ltemB 

SHIPPER'S Ct:RTIFICATION 

This is 10 cenity that the above-named materials are.~ c:tasaified, described, ~· rnaril.ed. and labeled'placarded, and .,. in proper conc:1tian 

tor nnsportalion according to lhe applic:able regulatiOns of • Department of Traniporta . 

~~~S1gnatLft) tNumber I Mail Steip tea• 

f ADDITIONAL TRANSPORT AnON INFORMATION 

1 Onv£r, T ransponer IZ N~.mber [Transpon Vel"'IQe License Tag N~.mber 

f~•1ated Data and Tme ot Amval 

L __ 
Matenoll '-···- 6y Jz Number IDa• 



ATTACHMENT IV 

DX DIVISION HAZARDOUS MATERIAL CHECKLIST 

FOR OFFSITE/INTRA-LABORATORY SHIPMENTS 

f \CKAGED BY and DATE 

. ; 'cSTINA TIOtJ OF SHIPMENT 

~,;:ORK ORDER. NUMBER 

ITE~lS BEING SHIPPED 

r:R.EQLTESTER 

CLASSIFICATION OF ITEMS CRD UNCL 

PACKAGING PROCEDURES 

1. Obtain a completed OX-DIVISION P& T REQUEST FORM 

__ 2. Verify that shipping address is an approved one for CAD or UNCL 

3. Obtain MSDS 

__ 4. Obtain items to be shipped 

__ 5. If exemption is used 

_ a) obtain and follow exemption 

__ 6. Fill out a HMTF 

_a) If CAD make sure it is indicated and highlighted on HMTF 

7. Obtain appropriate shipping container in accordance with 49 CFA I exemption 

8. Obtain packing matenals ( loam, tape, trays. ect. ) 

9. Package securely 

__ 10. If CAD ensure CAD label is on outside of inner package only 

__ 11. Place inner package inside outer package if CAD (per security requirements) 

__ 12. Mark box in accordance with 49 CFA I exemption 

__ 13. Place Hazard class & compatibility group labels on box in accordance with 49 CFA I exemption 

__ 14. Move~ent of material by 

_a) ESA-WMA or BUS P& T 

_ 1) Arrange for transfer 

_ 2) Rough draft shipping manife:>t 

__ 3) HMTF approval 

_ 4) Offer placards (if needed) 

_b) DX-1 with exemotion Only 

__ 1) Type shippin-g mani4est (if needed) 

__ 2) HMTF apprcval 

15. Package with the following items must accompany the shipment 

__ a) Emergency Response Guide 
( include: PSN, HC, UN, PG, NeL I) 

_b) Shi;:.ping Manifest (if required) 

_c) HMTF 

16. Retain a copy o! HMTF/ Shi~ing Manifest for OX-1 records 

17. Notify consignee of shipment 

Ched.::is; approved by: 

_d) MSOS 

_e) Exemption (if step #5 is used) 

.. .. 



ATTACHMENT V 

OX DIVISION CHECKLIST 
...• '. . . 

FOR ONSITE EXPLOSIVE SHIPMENTS 

PACKAGED BY and DATE 

DESTINATION OF SHIPMENT 

WORK ORDER. NUMBER 

iTEMS BEING SHIPPED 

REQUESTER 

CLASSIFICATION OF ITEMS CRD U~CL 

PACKAGING PROCEDURES 

1. Obtain a completed OX-DIVISION P& T REQUEST FORM 

2. Verify that shipping address is an approved or.e for CAD or UNCL 

3. Obtain MSDS 

4. Obtain items to be shipped 

5. Take to OC if required 

6. Record issues using HE accountability form and give copy to HE Inventory Custodian (if not already done) 

7. If exemption is used 

_ a) obtain exemptton 

_b) obtain and proceed with exeiT'ption checklist 

8. Obtain appropriate shipping container 

9. Obtain packing materials (foam, tape, trays, ect.) 

1 0. Package securely 

11. Mark box in accordance with 49 CFR 

12. If CRD, place CAD label on outside of container 

13. Place Hazard class & compatibility group labels on box 

14. Fill out a HMTF 

_a) If CAD make sure rt is indic;oted and highlighted on HMTF 

15. Movement of material by 

_ ;.) ESA-WMA or BUS-4 P& T VAN 

1) Arrange for transfer 

__ a)ESA 

_b) BUS-4 

_b) DX-1 

1) Get group office apc'oval 

2) Must take radio 

3) HE vehicle must be used 

1 6. Package with the following items must accompany the shipment 

_a) Emergency Response Guide _d) MSDS 

( include: PSN. HC, UN. PG, Net I) 

_b) HMTF _e) ac (if required) 

_c) Exemption (if step #7 is used) 

1 7. Retain a copy of HMTF/ Shipping Manifest for OX-1 records 

1 8. Nc:ify co~signee cf shipment 

t:rt:.::klist ar~~:Jved bv: 



ATTACID1ENT VI 

OX DIVISION CHECKLIST 
FOR OFFSITE/I~TRA-LABORATORY EXPLOSIVES SHIP!\fENT 

PACKAGED BY and DATE -
DESTINATION OF SHIPMENT 

\VOR.K ORDER. NUMBER -
ITEMS BEING SHIPPED -·-
REQUESTER 

CLASSIRCATION OF ITEMS CRD UNCL 
PACKAGING PROCEDURES 

1. Obtain a completed OX-DIVISION P& T REQUEST FOAM 

2. Verify that shipping address is an approved one for CAD or UNCL 

3. Obtain MSDS 

4. Obtain rtems to be shipped 

5. Take to OC if required 

6. Record issues using HE accountability form and give copy to HE Inventory Custodian (if not already done) 

7. If exe~~tion is used 

_a) obtain exemption 

_b) obtain and proceed wrth exemption checklist 

8. Obtain appropnate shipping container 

9. Obtain packing materials ( foam, tape, t•ays, ect. ) 

10. Package securely 

__ 1 1. If CAD ensure CAD label is on outside of inner package only 

12. Place inner package inside outer package if CAD (per security requirements) 

__ 13. Mark box in accordance with 49 CFA 

1 4. Place Hazard class & compatibility group labels on box 

__ 15. Fill out a HMTF 

_a) If CAD make sure it is indicated and highlight&d on HMTF 

16. Movement of material by 

_a) ESA·WMA _b) DX-1 with Exemption Only 

1) Arrange f~r transfer 1) Gtlt group ofke approval/ rad;o 

2) Rough draft shipping manifest (offsite only) 2) Type shipping manifest (offsite only) 

3) HMTF approval (intra-lab only) 3) HMTF approval 

_ 17. Package with the following items must accompany the shipment 

_a) Emergency Response Guide 
( include: PSN. HC. UN. PG, ~eLI) 

_b) Shipping Manifast (if r-~quired) 

_c) HMTF 

18. Retain a copy of HMTF/ Shipping Manifest for DX-1 records 

19. NOTIFY concignee of shipment 

C"ecklist aooroved bv: 

_d) MSDS 

-e) ac (if step #5 was required) 

_ f) Exemption (if step #7 is used) 

Wrin= bv S.J. DcP ... Ia. 4-l-%. 'Rc:visioa 



~· 

ATIACHMENT VTI 

GENERAl. EXPLOSIVES TRANSPORTATION REQUIREMENTS 

1. Vehicles used to transpon HE shall have wheel chocks, tie down straps and tie down 

points/rings to secure the load. 

2. When transponing HE, there shall be no loose items, such as handling gear, in the 

cargo comp~nt of the vehicle. 

3. Rear view mirrors shall be installed/mounted on each side of an HE designated vehicle. 

4. One fire extinguisher with a minimum rating of 2A: 1 OBC shall be installed on all HE 

vehicles. 

5. An annual inspection of all HE vehicles shall be accomplished during the annual review 

of this SOP (See Attachrrent XII). An operational safety inspection shall be 
conducted on each HE vehicle prior to daily operation (See Attaclun!nt XIII). 

6. Safety related equiprrent checY..s and repairs shall be perfol"Ired by maintenarn..e 

personnel during regularly scheduled maintenance periods. 

7. The speed limit for vehicles transponing HE within OX-Division Technical Areas 
(T As) is 25 MPH. The speed limit for vehicles transponing HE on roads between T As 

is 35 MPH-unless a lower speed limit is posted. 

8. Explosives shall not be left in vehicles overnight or in unattended vehicles (out of sight 
of operator). 

9. When parking an HE vehicle equipped with a manual transmission, the ignition switch 

shall be turned off, the vehicle transmission placed in first gear and the errergency 

brake seL Vehicles equipped with automatic transmissions shall be placed in "park" 

and the errergency brake set when parked. 

10. A rear wheel shall be secured front and rear with wheel chocks when an HE vehicles is 

parked on a significant grade. 

11. Group manage~nt approvals shall be obtained prior to transporting explosjves. 

12. The driver shall, at all tirres, dem:m~trate professional actions, behavior, marmers and 

attitude. 

13. Fueling or maintenance of vehicles containing explosives is forbidden. 

14. No smolcing or spark/flalre producing devices are allowed within 100 feet of vehicles 

containing explosives. 

15. Explosive containers shall not be opened while inside a vehicle. An exception to this 

requirerrent is when explosives must be inspected in an errergency. 

16. Governrrent vehic1es transporting HE shall not push or tow other vehicles. 

1'1. Vehic1e engines shall be off during loading and unloadiftg of HE. 



18. Vehicles shall not be operated closer than 25 feet of exposed explosives, magazines, or 

other HE buildings when the facility doors are open. 

19. Low energy electro-explosive devices (EEDs) shall not be transported with other 

explosives. 

20. Personnel are forbidden from riding in the cargo compa.rttrent of a vehicle transponing 

explosives. 

21. Explosives shall not be transported during poor visibility, heavy snowfall. fog or 

during heavy rainfall 

22. Transportation of explosives during a lightning storm is forbidden. 

23. When transpOrting explosives, the driver shall keep a two-way radio with hirn'her at all 

tirres. 

24. A physical barrier shall be installed{m-place between the driver and the cargo 

compartirent of vehicles transporting explosives. 



•'#If' •. 

Name 

.\ttachment vm 

DX PERSONNEL AUTHORIZED TO PERFORM 

HAZMAT FUNCfiONS ON-SITE 

Group HAZMAT I Tasks/ Authorizati:J 



TTACHMENT LlC HAZARDOUS MATERIALS AOVf~ COUNCIL 
1101 VERMONT AVENUE, NW 

SUITE 301 
WASHINGTON. DC 20005-3521 

HM Regulation~ Reminder (HMRR} 49 CFR Non-Bulk Bv Bigbwav · 

IDENTIFICATION 

ProperShippingName(§l72.101(c))[l] ---------------------

T~c:aJ Name(s) (§ 172.203(k))[IS] ---------------------

Class /Division (§172.101(d))[2] ___ _ UNJNAJ# (§172.101(e))[2] ----------

Packi.ne Group (§172.101(t))[3] __ _ 

Other(§ 171.8) .Hazardous Substance [17] ___ Materials Poisalous By lnbalatiaa [27] __ _ 

,ljtCKAGING {Part 1731 

A. Quurtity PER Package [30] -------

B. Packaging Authorizations(§ 172.101(i))[30] Colamn (8A) ----- Column (88) -----

C. Spec:W Provisions (§172.102(a))[31] -------------

0. Packagina Selection(172.1 Ol(i))[31] Single_ Comb-=in:;;m,;;;;.'o;;..;;n;.-_....;.,;:.::_: 

E. General Patkagine (172.101(i))[32] __ ...., 

MARKING 

A. Proper Shipping Name (§172.30l(a)){43] 

B. TKhnial Na.me(s) <§172.30t(b)){43J 

C. UNINA Number (§172.301(a)){43] 

D. Name and Address (§172.301(d)){43] 

E. Orient:.tion Arr11ws (§17231.2(a))[44] 

F. Haz.Sub~ce (§172.324){45] 

G. Pacbging ~pee. Marla <ft78.503){4SJ 

H. Inhalation Hazard (§172.313(a)) (4S] 

H. 6.1 Pwtic Packa&inp (f172.313(b)){4SJ 

I. Exemption (DOT-FJ#IW)<§l72.301(c)){46] 

!. Radioactive M3lcriab (46] 

K. Overpack (§173..25(a)){46} 

L. Olt.'\f Designation (§l72.316(a))(46] 

Appendix IV 



SHIPPING PAPERS(Sub Part C) 

BASIC DESCRIPTION (§172.!02) ADDmONAL DESCRIPTION !§172.103} 

A. Proper Shippinc Name (§172.202(3Xl))(S3] A. DOT-E Number <§I7:.:03(a))(S5] 

B. Tedmical Name(s) <1172.203(k))(S31 B. Ltd Qty (§172.20J<b)){551 

C. llazard CianDivision (§172.20:{a)(2))(54J C. Hazardous Substance (RQ/Name) (§172.203(c}){56] 

D. UNINA Number <§172.202(aX3)){54J D. Dangerous Whea Wet (§172.203(j)){56] 

E. Patkinc Group (§17U02(a)(4)){S4J E. Poison/Name(§172..203(m)(l))[S6] 

F. Sequence (§172.202(b))(S4] 
E. lnh•l•tion Hazard/Zone (§172.203(m)(3)){57] 

F. Hszardous WUII::I [57] 

G. Total Qty.(Gross or Net) (§172.20Z(a)(S))I.S4J G. RESIDUE: Last Colltained <fl12-"03(c)(3))[51J 

H. Emer.Response Tele. No.(§172 604(a)){SS] 

:-;..,_ AT)'pl ~ 
a(Uiill 

Straight BiD 

(Praplr ~~ N-. .liaz:ltd CJ-. UNINA Nua!Der. hdaa& Group) 

A. Certification (§172.204 (a)){61] 

This is to certify that the abc7w DlllXlCd rnatcrialt a properly clavifi«t 

·ic3nilio.i. paci:api. mm:ked aud labcicd , aud are iD proper CODditioa 

for tr:m.sponatiao accordiu3 to the 3pp1icablc rquJ.ations oC 1be .Depart

UlaltofT~ 

B. Sipatu.re <§172.204(d))[611 (Signature) 

PLACARDING <Sub Part f) Initial Emergepcv Remonse Information <Sub Part Gl 

A. Placards Selected and OfFered (§172.504/SOS)(621 -----------

Ntl an. 
QalaalJ WeiF& 

B. Placanb Not ProvidediRelued [64}: Placarded ____ <454 kg Table 0 ----Ltd Qty ---

C. Property Af!Ued/Displayed (fl~16)[0. oo 65} --------

D. EmeJ'ieDcy Response Information (§172.602(a)){87] 

General Notes and Comments 

.... 

C '"' KMAC. V.'IIIIDC (lc.1QOIGI1X~ 
~ _..,.~---* --~ 



~.. .. . 

. ~'"·' . . 

ATIACHMENTX 

DX DIVISION ON-SITE P&T PROCEDURES 

-· 
N/A YES NO TASK 

I Authorized to perform P&T task. 

Authorized to handle this hazardous material 

Recipient authorized to receive this hazardous material 

Vehicle inspected and Q.f~vru for transporting HAZMAT 

HAZMA T Identified 
Proper ShlJ>ping Narre 
Technical Narre (if required) 
Hazard Class and Division 
UN Number 
Other (Hazardous Substance, Materials Poison By InhaJation) 

Packagin_g_ 
Quantity per package 
Authorized packaging (Group Managerrent approval required if packaging 
used is non-standard) 
General packaging requirerrents rret 

Marking 
Proper S_hlJ>ping_ N arre 
Technical Narre (s) 
UN Number 
To and From Address 

1----
Orientation Arrows (if required) 
Hazardous Substance (if required) 
InhaJation Haw'd (if required) 
Exemption # (if used) 

I Radioactive Materials (if~t!ired) 
Class 1 EX Number (if required) 

Labelin& 
PJ.;.. • .w. 1 Hazard 
Sub.,~~ Hazard (if required) 
Placerrent 

N/A YES NO TASK 
HMTForRMTFcompleted 



Hazardous Materials securely tied-down 

Vehicle Placarded (if required) 

Obtain Group Managerrent (or designee) approval to transport 

Consi~ available to receive hazardous material 

Consig.&"lee signs HMTF or RM1F as receipt 

HMTF or RM1F filed 



····If· .. ·. . .... ,. 

ATTACHMENT X 

DX DMSION ON-S1TE P&T PROCEDURES 

N/A YES NO TASK 

Autho.Qz.ed to ~rform P&T task. 

AuthoriZed to handle this hazardous material 

Recipient authorized to receive this hazardous material 
-

Vehicle inspected and equipped for transporting HAZMA T 

HAZMA T Identified 
Proper Shipping Ncure 
Technical Ncure (if required) 

Hazard Oass and Division 

UN Number 
Other (Hazardous Substance, Materials Poison By Inhalation) 

Packaging 
Quantity per package 
Authorized packaging (Group Managetrent approval reqllired if packaging 

used is non-standard) 
General packaging requiretrents tret 

Marking 
Proper Shipping Ncure 
Technical Ncure (s) 

UN Number 
To and Fro:n Address 
Orientation Arrows (if required) 

Hazardous Substance (if required) 

InhaJation Hazard (if_~uired) 

Exemption # (if used) 
Radioactive Materials (if required) 

Class 1 EX Number (if required) 

LabelinR 
P1~u:uy Hazard 
Subsidiary Hazard (if required) 

P1acement 

N/A YES NO TASK 

HMTF or RM1F con1>leted 



., 

Hazardous Materials securelytied-down 

Vehicle Placarded (if required) 

Obtain Group Management (or designee) approval to transport 

Consignee available to receive hazardous material 

Consignee signs HMTF or RMTF as receipt 

HMTF or RMTF filed 



A. Identification 

.. . ..... 

XIT ACHMENT XI 

0: . ... 

The first step in the procedure to be followed by all HAZMA T employees, who offer products 
for transportation, is to determine if the material that is being shipped is regulated as a 
hazardous material If the material is regulated as a hazardous material. it rrwst be shipped 
using the prescribed shipping na.rre and description, packaging, labeling, marking, and must be 
handled as required by regulations. 

You must also be aware of any exceptions which may be authorized within the regulations for 
specific quantities or hazard classes of materials. An exception rreans that, when authorized 
within the regulations, and when specific conditions are rret, certain materials may not require 
full compliance with all of the regulations. 

The key to proper identification of a hazardous material is information. Gather as much 
information as possible prior to beginning the shipping process. Sources of information 
include: MSDSs, asking specific questions about the material and past practices, if they were 
done correctly. 

Detennine if the material is regulated as hazardous material. in the intended mode of 
transportation, in the quantity being shipped. Using the Hazardous Materials Table (HMT) in 
49 CFR 172.101 and the following checklist, detennine the proper shipping narre (PSN): 

1. Is the material listed by technical name in Column (2)? 

Yes. It is a regulated hazardous material Go to Item 2. 
No. It MAY be a regulated hazardous material Go to Item 6. 

2. Is the material listed in Column (2) in Roman Type (not italics)? 

Yes. It IS a proper shipping name. Go to Item 3. 
No. It MAY NOT be used as a proper shipping na.tre. 

See the entry following the nan~ in italics. Go to Item 3. 

3. Is the material listed in Column (2) technically pure? 

Yes. It may be used as the proper shipping narre, Go to Item 5. 
No. You may need to select an alternate proper shipping narre. Go to Item 4. 



4. Is the material in a mixture or solution with other materials, either hazardous or 

non-hazardous? 

Yes. Select an alternate PSN using the infonnation in Step #1, such as n.o.s., 

mixture or solution descriptions, etc. For materials which Jreet the definition 

of more than one hazard class, consult the Precedence of Hazard Table ( 49 

CFR 173.2(b)). Go to Item 5. 
No. Go to Item 5. 

5. After selecting the PSN for the material, check Column (1) of the HMT. Is there 

a symbol in Column (1), preceding the entry you have selected? 

Yes. Review 49 CFR 172.10 1 (b) that describes the applicability of the symbol in 

Column (1) to detennine if the material is regulated in the intended mode of 

transportation and if the PSN is authorized. Go to Item 6. 

No. The material is regulated by all modes using the PSN you have selected, unless 

otherwise excepted. Go to Item 6. 

6. If the material identified by the PSN is listed in Appendix "A" of the HMT ( 49 

CFR 172.101) and meets or exceeds the reportable quantity (RQ) listed, it is also 

an environmentally hazardous substance. 

• Is the material being shipped a hazardous substance? 

• Is the material being shipped a marine pollutant? 

• Is it both a hazardous substance and a marine pollutant? 

Yes. Review Step #1 to select the PSN. 

No. Continue- Go to Item 7. 

7. Do the PSN, Hazard Class/Division, UN Identification Number, Packing Group, 

Special Provisions, Packaging authorization, Quantity limitations, and physical 

characteristics meet the regulatory requirements and modal considerations for 

this shipment? 

Yes. Go to Item 8. 
No. Re~w Step #1. 

8. Are the materials poisonous by inhalation? 

Yes. (Keep in miM for Marking· 7.2.3 Item 7, Labe1ing am Shipping Papers) 

No. Olecklist compJete. Proceed to Package SeJcction. 



B. Package Selection 

Each hazard class presents its own unique characteristics which have been take into 

consideration for determining the safest and most efficient packaging to be use during 

transportation. As a result of historical experience and extensive testing, specific packaging has 

been selected for each r.1aterial to be shipped. This selected packaging is referred to as 

"authorized" packaging. Only authorized packaging may be used to transpon hazardous 

materials. 

When specification packaging is required, hazardous materials shiprrents must only be offered 

for transportation when the applicable packaging has been used and the required performance 

testing has been conducted to qualify the packaging for use. The criteria for testing packages 

and packaging are found in 49 CFR 178.602-609. 

When tests are conducted and packages or pa~g are certified as rreeting the UN 

Standard, the packaging manufacturer or other persons conducting the testing, must mark each 

container with the required specification marking which serves as the official certification. 

Records of the testing, llalreS and locations where the testing was conducted and the results of 

those tests are retained for two years and are subject to DOT review at any tirre. The 

standards for packaging and the codes for each are found in 49 CFR 178.504 through 178.523. 

HM 181 and 49 CFR require that all packages and packaging rreet or exceed UN Standards. 

Using the Proper Shipping Name (PSN) selected, use the following checklist to determine the 

appropriate package/packaging for each hazardous material to be shipped. 

1. Does an entry appear in Column (SA)? 

Yes. Go to Item 2. 
No. Go to Item 3. 

2. Read the section listed in Column (SA) and proceed to Section 173.--. Does the 

material to be shipped qualify for an exception in the quantity and type of 

packaging selected? 

Yes. Follow the packaging instructions fi>r the "exceptions" as authorized. Co to 

Item 8. 
No. Go to Item 3. 

3. Will the material be shipped in a non-hulk packaging (49 CFR 171.8)? 

Yes Read the section listed in Cohmm (8B) and se1ect authorized packaging. Go to 

1~5. 

No. Go to Item 4. 



.. 

4. Will the material be shipped in Bulk packaging (49 CFR 171.8)? 

Yes. Read the section listed in Colunm (8C) and select authorized packaging. Go to 

Item 5. 
No. Go to Item6. 

5. Are special provisions listed in Column (7)? 

Yes. Read and follow the appropriate Special Provisions in 172.102 which 

correspond to the code in Colwm (7), in addition to the packaging 

authorization in Colwm (8). Go to Item 6. 

No. Go to Item 6. 

6. Check Column (5) of the HMT. Check the performance level (X, Y ;z for Packing 

Gr:oup qualification) code within the UN package marking. H a Packing Group 

is listed in Column (5) does the packaging selected meet or exceed the 

performance level testing criteria and marking for that Packing Group? 

Yes. Go to Item 7. 
No. Select an alternate packaging which Ill!ets the perfonnance level for the 

Packing Group listed. Go to Item 7. 

7. Is the packaging marked "ith the proper code within the UN marking to qualify 

it for use with the material which wiD be put in the container? 

Yes. Go to Item 8. 
No. Select an alternate packaging which qualifies for use with the intended 

contents. Go to Item 8. 

8. Does the completed package comply with the General Packaging Standards for 

aU packages in 49 CFR 173? 

Yes. Go to Item 9. 
No. Make necessary corrections. Go to Item 9. 

9. Hspecification packaging is required, has the package been tested and marked to 

show that it is qualified to be used in transportation, for the material contained 

within the package, by displaying the appropriate UN or DOT specification 

markin~ and packaging manufacturers symbol? 

Yes. Olecldist completed. 
No. Review Step #1. Select alternate packaging. 

NOTE!!! DO NOT EXCEED THE QUAN'ITfY PER PACKAGE. 



C. ~.larking 

Markings on packaging containing hazardous materials offered for transportation provide 

essential information for conununicating the hazards which may be present in the package, and 

for verifying that the package is appropriate for the contents. 

Using the PSN and the package selected, use the following checklist to detennine the 

appropriate Marking for the shipment. 

1. The container is a non-bulk package. 

Yes. Go to Item 2. 
No. It is a bulk package. Go to Item 9. (Item 9 deleted) 

2. - The material has been re-named Consume Commodity and re-classified as 

ORM-D as permitted in Column (SA) of the HMT~ 

Yes. Mark the package with the PSN and the ORM-D marking. Go to Item 8. 

No. Go to Item 3. 

3. The material is being shipped under the Limited Quantity exception as 

permitted in Column (8A) of the HMT. 

Yes. Mark the package with the PSN and the words "Limited Quantity." Go to 

Item4 
No. Go to Item4. 

4. Has the PSN, Technical Name, and any other required additional descriptions, 

and the identification number with the UN or NA prefix been legibly marked in 

English on the package? 

Yes. Go to ItemS. 
No. Review tre marking requirerrents in 49 CFR 172.300 and make corrections as 

appropriate. Go back to Item l. 

S. Does the package contain inside containers with liquid contents? 

Yes. Pack with closure upward and mark with orientation arrows to show "this end 

up". Go to Item6. 
No. Go to Item 6. 

6. Does the package require marking with the name and ad~ of the consignee 

or consignor? 

Yes. Check for the required marking. Go to Item 7. 

No. Go to Item 7. 

... 



7. Does the package contain Division 2.3 materials or 6.1 poisonous liquids which 

"ill be identified as "Poison--Inhalation Hazard" on the shipping paper? 

(reference 7.2.1, Item 8) 

Yes. Check the package for the marking "Inhalation Hazard" in association with the 

required 1abels. Go to Item 8. 
No. Go to Item 8. 

8. Does the package contain material identified as a Hazardous Substance? 

Yes. Check the package for the letters "RQ" in front of the PSN. Go to Item 9. 

No. Go to Item 9. 

9. Item 9 deals with Marine Pollutants. Disregard unless shipping by water. Go to 

Item 10. 

10. Are all required markings visible on the package and unobstructed by labels or 

other markings that could make them ineffective? 

Yes. Go to Item 11. 
No Review marking requirerTY:nts in 49 CFR and make corrections. Go to Item 

11. 

11. Have additional markings, when appropriate, been applied such as Warning for 

Oass 6.1 (toxic) plastic containers, DOT-E Radioactive Materials, 

Overpack, Class 1 EX Number? 

Yes. Checklist completed. 
No. Review additional marking requirements in 49 CfR make corrections. 

Checklist completed. 

D. Labeling 

Labels are a very important means of comnmnicating the fact that hazardous materials are 

contained in a package offered for transportation, and also provide an easily recognized means 

of identifying the type of hazards involved. Labels comnmnicate the hazards of the material 

contained within a package by rreans of their shape, color, and content Each label required by 

DOT to be disp1ayed on a package containing hazardous materials must be produced according 

to specifications in 49 a<R 172.4fJ7. 

Using the PSN selected, detennine the appropriate 1abeling to be applied to package of 

hazardous materials using the following checklist: 
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1. Is the material identified as a regulated material in the HMT? 

Yes. Check Colwnn (6) of the HMT, note all labels listed. Go to Item 2. 
~o. No labels required Checklist completed. 

2. Is the material being sllipped under an exception as "limited quantity", "small 
quantity", or other as listed in Column (SA) of the HMT? 

Yes. Check the requirerrents of the 49 CFR 173 Section found in Colwnn (8A). Go 
to Item 3. 

No. Go to Item 3. 

3. Has the material been classified as an ORM-D (Consumer Commodity) as 
authorized by Part 173? 

Yes. No labels required. Checklist completed. 
No. Go to Item 4. 

4. Does the material meet the definition of any other hamrd class, even though 
additional labels are not listed in Column (6)? 

Yes. Follow Subsidiary Hazard Labels Table in 49 CFR. Go to Item 5. 
No. Go to Item 5. 

5. Does the package require labels representing the hamrd class of the materials 
actually contained th~? 

Yes. Affix the required labels to the package. Go to Item 6. 
No. No labels may be displayed on the package. Go to Item 6. 

6. Are labels affixed as indicated below? 

• s~urely affixed to any surface other than the bottom 
• On the SAME si:fe as the PSN marking if the package is large !nough 
• On a backgrowxi of contrasting color or have a contrasting border 
• Visible and 'lOt obscured by markings or attachrt'ents 

• Multiple labels, when required, displayed next to each other (subsidiary shou1d be 
adjacent to the right and below primary) 

• Primary hazard label with Oass and/or Division number in lower quadrant 
• Subsidiary hazard with NO Oass or Division number displayed in lower quadrant 
• Multiple labels when required for larger packages 
• Proper color, size, specification aiXi orientation (diarmnd on point, writing horizontal, 

readable ]eft to right) 
• AIL labels vistb1e when overpacked or p1aced inside an outer container OR additional 

labels on the outsite container 



• All modal label require~nts checked and labels or stick-on type markings affixed if 

required (CARGO AIRCRAFT ONLY, MARINE POLLUTANTS, etc.) 

Yes. Labels comply. Checklist completed. 

No. Review 49 CFR 172.401-450, make corrections and complete checklist again 

E. Prepare Shipping Papers 

The Shipping Paper is a very important part of the corrununication process for identifying 

hazardous materials which are offered in transportation and, if properly prepared, provides vital 

information for e~rgency response personnel in the event of an accident 

OX-Division personnel do not prepare shipping papers since shipping papers are prepared by 

the Laboratory "Shipper of Record" for the hazardous material being shipped. However, the 

Shipper ofRecord will require specific infonnation from OX-Division P&T personnel to 

facilitate the ship~nt OX-Division P&T personnel shall provide shipping paper information 

in draft form to the Laboratory Shipper of Record. 

The following infonnation is required as appropriate: 

• Proper Shipping Nrure 

• Teclmical N arre 
• Hazard Oass/Division 

• UN/NANumber 
• Packing Group 
• Total Quantity (Gross or Net) 

• 24 Hour E~rgency Response 
Nrures (2) 

Work Telephone Number 

Horre Telephone Number 

F. Placarding 

• DOT- E Nwnber 
• Limited Quantity 
• Hazardous Substance (RQ I Nrure) 

• Dangerous When Wet 

• Poison/ Nazre 
• Inhalation Hazard I Zone 

• Hazardous Wastes 
• RESIDUE: Last Contained 

Placards are used to communicate the hazards within a cargo transport vehicle which contains 

certain packages of hazardous materials when offered for transportation. Placards are 

required to be constructed of durable material with minimum dilrensions specified in 49 CFR 

172.519. 'When properly displayed in transportation, pJacards provide el'lWgency responders 

with a warning sign identifying hazardous materia1s which may pose hea1th or safety problems 

in an acciienL 

OX-Division personnel are not nonnally required to transport hazardous materials in 

comrerce. Placarding of vehicles transporting hazardous materials Off-site am Intra

Laboratory is the responsibility of the Laboratory Shipper of Record and the Carrier. 

However, OX-Division HAZMA T personnel may be required to transport HAZMA TOn-Site, 

thus requiring placards. 



... 

OX-Division HAZMAT personnel transporting hazardous materials ON-Site shall placard the 
transport vehicle as required by 49 CFR 172.504, Table 1 or 2. If Placards are required, they 
shall comply with display requirements outlined in 49 CFR 172.504-519. 

G. Exceptions 

1. General Procedures 

Elen-ents of OX-Division as well as other organizations in the DOE Complex create new 
explosives to be used and tested for future projects. A new explosive is (1) an explosive 
produced by a person who has not previously produced that explosive or (2) an explosive 
previously produced by a person who has made a change in the fomrulation, design or process 
so as to alter any of the properties of the explosive. 

Transportation regulations require new explosives be approved by a competent authority. The 

cuthority in the United States is the Associate Administrator for Hazardous Material Safety. 

New explosives made by or under the supervision of the DOD or the DOE may be approved in 
t..1.e sarre manner as collU'rercial explosives producers through Bureau of Explosives or the 

Bureau of Mines: or through examination, testing and approval by either the designated Army, 
Navy, or Air Force component of DOD, or by the D!partrrent of Energy. The classifying 
entity sponsoring developrrent of an explosive item or assembly is responsible for developing 
necessary data. This data is used to assign an appropriate hazard class/division, compatibility 
group, DOT shipping description, DOT label and UN number. A report of each approval 
granted by DOD or DOE( with supporting laboratory data) must be filed with the DOT 
Associate Administrator and an acknowledgrrent must be received prior to offering the new 
explosive for transportation. 

2. Interim Hazard Classifications 

An Interim Hazard Oassification (lliC) exemption temporarily authorizes transportation of 
new explosives wh~n offered by DOE contractors under comrrercial bills of Jading. The lliC 

is not applicable for shiprrent of explosives by private contractors for non-DOE contracts. The 

organization sponsoring development of an explosive substance or assem'>ly is responsible for 

requesting the lliC and for providing supporting data to the responsible DOE lliC authority. 
Any change in packaging or explosive components in an item requires reexamination of the 

item by the responsible IHC authority to ascertain the need for revision of the IHC. An IHC 
exemption may be issued for a period up to one year. Extension beyond one year requires a 
request from the originator, with justification, for renewal by the issuing organization. 

3. Explosive Numbers <EX Numbers) 

EX Numbers are assigned to new explosives after considerable testing and analysis. A written 

request for a permanent classification action is prepared stating the proposed classification, 



rrethod of packaging, marking, labeling, and mode of transportation. Applicable supporting 

data is submitted along with the request to the responsible DOE Operations Office. Upon 

review and determination that the request is proper and the data supports the hazard 

classification assigrurent, the operations office will approve the request, assign pennanent 

classification. and issue a classification approval document. Copies of the classification 

approval docurrent and supporting data are submitted tO DOE Headquarters for a submittal 

review and filing with DOT. The official submittal by HQ/DOE to DOT formally requests the 

DOT registration of the material being classified. Under DOTs new explosives classification 

program DOT Competent Authority Approval is provided along with the registration (EX

Number). 

4. DOT Exemptions 

The use of DOT Exemptions for the packaging and transportation of hazardous materials is 

authorized in accordance DOT regulations specified in 49 CFR 171-180. The DOT exemption 

procedures for DOE contractors are detailed in DOE Order 1540.2, "Hazardous Material 

Packaging for Transport - Administrative Procedures." 
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OX . , ANNUAL VEHICLE CHECKLIST 

DATE: 
TAG NUMBER: 
INSPECTOR: 

I SECTION TO CHECK 
NOT 

OK OK NA COMMENTS 

G "RES 
f---

BODY 
DOORS & LOCKS 
TAILGATE 
WINDSHIELD 
\VINDOWS 
:MIRRORS 
HEADLIGHTS 

Brights 
Dims 

TuRN SIGNALS 
I BRAKE LIGHTS 
,-
· ~ACK -UP LIGHTS 
-
1 ~'ARKING LIGHTS 

L~lORN 
I \VIPERS 
\VINDSHIELD WASHER 

RADIO 
'HEATER 

tDEFROSfER 
-\IR CONDITIONER 
UPHOLSTERY 
GENERAL INTERIOR 
SPARE TIRE 
BRAKES 
EMERGENCY BRAKE 
NOISES 
LEAKS (Gas, Oil, Ect.) -EMERGENCY FlASHERS 

1 FIRE EXTINGUISHEPS 

TIE DOWNS 
\VHEEL CHOCKS 
OTHER 

.... --



ATTAC!{}1ENT XIII 

DX VEHICLE CHECKLIST 

DATE: 
'l'AG NUMBER: 
COORD INA TOR: 

NOT 
SECTION OK OK NA COMMENTS I SIGNATURE 

Radiological Check 
Tires 
Wheel wells 
Under frame 
Engine air filter 
Trunk 
Bed 
Floorboard 
Under seats 

I Glove box 
Passenger area 
Driver area 
Other 

Explosive Check 
Visual 

Explosive Check 
Smear 

J Hazardous Material 
~:heck 

~---

' Glove box --
I Behind seats 

Floor 
Trunk 

f-
Bed 
Toolbox 

' Other 
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Access Control prevents people from accidentally being in the vicinity of an explosives test 

or other hazardous operation such as radiography, by imposing physical barriers and also 

administrative restrictions. DX Division personnel conduct test-firing operations involving 

explosives at DX Division firing sites at TA-15, TA-36, TA-39, and TA-40, and the TA-14 

outdoor chemical laboratory. DX Division personnel and visitors must be assured of a safe 

working environment while they are in the DX Division firing areas. 

1.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the general precautions and 

procedures for administering access to the DX Division firing areas. 

3.0 SCOPE 

This SOP applies to all individuals who require access to firing areas ofTA-15, TA-36, 

TA-39, TA-40 and the test area at TA-14. Maps and site descriptions are given as 

Attachment 1. 

This SOP does not describe detailed area Clearance Procedures conducted at each Firing 

Site. Clearance Procedures are described in DX-4 General Firing Operations and Site

specific SOPs. 

"Firing area" refers to a large geographical area containing several firing sites, for 

example T A-40. "Fuing site" refers to an individual Firing Point or Chamber, for 

example Eenie Site. 

4.0 DEFINITIONS 

Access Control: Access Control is governed by three Access Control Offices. The 
Access Control Office in TA-l 5-183 administers access into firing 
areas at TA-15, TA-36, and TA-39, and oversees the exchange 
badge process and controls visitor access into these firing areas. 

Access to T A-40 is administered by the DX-1 Group Office at TA-
22-90. Access to TA-14 is via the DX-2 Group Office at TA-9-21. 
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Access Gates: 

Perimeter Gate: 

Safety Gate: 

Area K-1: 

Area m: 

Barricade: 

Oearance Plans: 

Oeared Area: 

Escort: 

Firing Area: 

Firing Point 
or Site: 
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Access to T A-39 is also handled through the Administrative Office 
at TA-39-2. 

Gates or chains that can be locked. The keys are administratively 
controlled by the Access Control Office and Local Access Offices. 

A gate at the boundary of explosives buffer area. Keys are kept in 
the Access Control Office at R-183. 
A gate that marks the entrance to a Firing Point. The last gate 
before hazard is encountered, the safety gate may be interlocked. 

Encompasses Kappa Site (TA-36), and the northern part ofR
Site (T A-1 5) mesa east of the safety fence. 

Encompasses the south leg of R-Site mesa where the PHERMEX 
firing site is located. It includes all of the mesa leg east of the 
North-South-running safety fence with the north, east, and south 
bounded by canyon rims. 

A portable device, such as a sawhorse, with an appropriate sign, 
used to halt traffic into an area that is hazardous or is about to 
become hazardous. 

Procedures that protect personnel within the firing areas by 
controlling access during explosive experiments, radiographic 
operations, or other potentially hazardous operations. The level of 
the clearance plan determines the control procedures to be 
followed, an the extent of the cleared area. 

An area that has been physically patrolled by a person performing 
assigned duties, or an area in which all personnel have been 
accounted for. A Cleared Area bas been declared safe for firing 
operations to proceed. 

During hazardous operations, an escort is defined as a 
Knowledgeable Person, who is familiar with procedures and 
operations in the tiring areas and who assumes responsibility 
for the safety of assigned visitors at the firing site. 

During non-firing operations, escort refers to a Q-cleared person 
accompanying a non-Q-cleared person in secure areas. 

The areas where firing operations are conducted. Access to these 
areas is controlled, and is through an Access Gate. These areas are 
Area K-1, Area lli, T A-40 Firing Area, TA-39 Firing Area, and 
TA-14. 

The actual location of an explosive test and its exclusion area 
behind the appropriate safety gate. 
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Firing Leader: 

Knowledgeable 
Person: 

Local Access 
Office: 

Radiological Control 

General Access Control 

A full-time DX Division employee, authorized by DX-4 line 
management to supervise, conduct, and be responsible for 
operations at the site of the test. This person's accumulated 
knowledge and experience are crucial to all explosives firing 
operations. 
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A person, designated by the Group Leader or the Deputy Group 
Leader, deemed eligible for a pictured exchange badge because of 
specified training and experience. All other personnel are visitors. 

Access to TA-14, TA-39, and TA-40 is governed by Local Access 
Offices at TA-9, TA-39, and TA-22, respectively. These offices 
supplement the Access Control Office, and handle some visitor 
access. (See Access Control.) 

Technician (RCf): An ESH-1 Employee who is DOE certified to perform and 
document radiological surveys according to specified Laboratory 
and DOE procedures. A specialist who monitors personne~ 
equipment, or firing sites for radioactivity, and documents the 
results. 

Roadblock: 

Safety Fence: 

TLD Badges: 

Visitor: 

A roadblock is established by having a DX Division employee or 
trained Knowledgeable Person (Clearance Patrolman) in the road to 

stop traffic. The roadblock may be an employee with a radio, or an 
employee with a radio and a vehicle. This person maintains contact 
with the Firing Leader and the Access Control Office as necessary. 
The roadblock may be a barricade in the center of the road with a 
sign stating that hazardous operations are in progress. 

A fence placed to indicate a separation of areas, usually a 
supplement to, and continuation of, a safety gate or an access gate. 

Thennoluminescent Dosimeter - A dosimeter which is in the form 
of a badge, intended to record the radiation dose received by the 
whole body of the wearer. 

A person in a firing area who has not met the requirements for a 
"Knowledgeable Person." 

Escorted - Visitors who have not received site-specific 
training or are unfamiliar with operations, or who lack a Q 
clearance, and are escOrted into firing areas. 

Unescorted - A visitor who has received site-specific 
access orientation, and a Visitor's Badge, and may be in a 
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progress. 
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Visitor's Badge 
(V Badge): A badge bearing a "V" instead of a picture, to be given to visitors 

who are not knowledgeable in local operations and procedures, but 

have received site-specific training. 

S.O RESPONSmiLITIES 

5.1 Knowledgeable Penon 

• Responsible for safety and security of firing operations. 

• Responsible for ensuring that access control and clearance procedures 

are properly conducted. 

• Accepts personal ownership of working areas. 

• In case of ES&H concerns, takes personal responsibility to see that 

proper actions are requested and implemented. 

• May escort visitors. 

5.2 Firing Leader 

• Determines who is allowed access during firing or other hazardous 

operations. 

• Oversees the safety of personneL equipment, and facilities at the 

firing site. 

5.3 Access Control Officer 

• Administers personnel access into firing areas, and manages 

exchange badges where they are used. 

• Verifies that requirements for visitor access are met. Maintains 
visitor access documents and records. 
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• Participates in clearance procedures as appropriate. Interacts with 

Firing Leader for firing operations. 

• Enforces prohibition on matches and lighters. 

6.0 PRECAUTIONS AND LIMITATIONS 

6.1 Oearance Plans 
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Clearance Plans have been developed to protect personnel within the firing areas. Clearance 

Plans are specified for explosives firing operations, for radiographic operations. or pulsed

power operatic~ or for shots that may release toxic material. 

For specific details of clearance plans, see Area-specific SOPs for Oearance and Fuing 

Operations. 

It is stricdy forbidden to pass any barricade or roadblock. Vasiton encountering these 

should return to the Access Control Omce or Local Access Omce or wait untn the 

restriction is removed. Tnvelen should check with the Local Access Office before 

starting. 

6.2 Smoking, Matches, and Flame-Producing Devices in Firing Areas 

• No one may take matches, lighters, or other flame-producing devices 

into the firing areas. Matches and lighters must be left at the Access 

Control Office at Rl83 or at TA-22. At TA-39, a box is provided at 

the gate for these items. At TA-14, they are left at the DX-2 Group 

Office. 

• Exceptions are discussed in DX-4 SOP "General Safety." 

6.3 Fire Department Notices 

• _ Fu-e Department notices for Firing Operations are given by the Access 

Control Office at TA-l 5-183, for every firing site. 
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• Fire Department access procedures are specific to individual firing 
sites and are discussed in Site-specific SOPs. 

7.0 PROCEDURAL STEPS 

7.1 Genenl Access Requirements 

• Access Control Personnel administer access into the firing areas. 
They instruct visitors on site hazards, make arrangements for 
enhanced visitor training for off-road access, oversee visitor 
orientation, and issue the required exchange and dosimetry (TLD) 

badges. Access Control Personnel appropriate matches, lighters, 
and other flame-producing items. Access Control Personnel may 
issue radios or cell phones to visitors who might otherwise be out 
of communication with firing site stafl: allowing personnel in 
firing areas to be located or warned when firing or other hazardous 
operations are about to begin. 

• Access to TA-l 5 and T A-36, and visitor access to T A-39 sites is 
via the Access Control Office, located at TA-15-183. TA-40 
Fuing Sites are administered by the DX-1 Group Office at T A-22-
90. Access to TA-14 is via the DX-2 Group Office at TA-9-21. 

• Safety orientations will be given fo all visitors entering "Firing 
Areas, to inform them of special rules. Details vary from area to 
area. The orientation need only be given once a year to each 
particular visitor, but may be requested at any time. The visitors 
register is signed for every entry and exit. Access Control 
personnel will retain records of orientation. 

• Fire department access to firing areas must be controlled to avoid 
exposing the firemen to explosive hazards, but access must be 
rapid in case of a fire. The Access Control Office at R183 will 
communicate with and advise the Fire Department when they are 
needed, and arrange for access to be available and safe. Access 
Control at TA-l 5-183 will be notified of emergency Frre Department 
activities. 

March 1996 
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• Exchange badges are issued by Access Control Personnel to personnel 
crossing certain boundaries. Exchange badge systems may serve a 
variety of functions; badges .may be used as a counting system to 
locate personne~ they may serve as a token that specific training has 
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bear necessary keys, and denote who has these keys. 
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• When exchange badges are used, they are received upon every entry and 

exchanged immediately upon exiting from a faring area. Exceptions may 

be granted by he DX-4 Group Leader in Area m under special 

circumstances when there are no explosive operations planned for an 

extended period. 

• The DX-4 Group Leader may establish deviations from normal exchange 

badge policy. 

• Uncleared personnel shall be escorted into all areas. L-Cleared 

personnel shall be escorted into all Q-Cleared areas. Neither uncleared 

nor L-Cleared personnel will be issued exchange badges. DoD . 
clearances are treated on a case-by-case basis. -

• Special keys are found on visitor exchange badges. These. keys unlock 

access gates. These keys must not be removed from the exchange 

badges. 

• Perimeter gate keys are controlled by the Access Control Office at T A-1 5-

183. Perimeter gates and barricades are listed in Attachment 1, "Site 

Description." 

• The Access Control Office will be manned after hours for explosives 

operations at all sites, and in Area m, for A Minor radiation operations if 

visitors are present. After hours, hazardous operations in any area require 

Access Control at TA-15-183 to be informed before the close ofbusiness 

( 4:00 PM), so that a central point of contact exists for informing all 

emergency personnel or other traffic in the area. Any visitors remaining at 

T A-15 or T A-36 firing areas will inform the Access Control Office before 

4:00PM, and make appropriate arrangements for recovering their regular 

technical badges from the exchange badge rack. The TA-22 DX-1 Group 

Office will inform the T A-15-183 Access Control Office of any personnel 

conducting hazardous operations at T A-40 after hours. Personnel conducting 

hazardous operations at TA-39 after hours will inform the Access Control 

Office before the close of business. 

7.2 Visitors 

All visitors must report to the Access Control Office or to the proper Local Access Office 

(TA-9, TA-15, TA-22, or TA-39) for permission to enter firing areas. 
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7.2..1 Access Control Office at Rl83 

• Normal working hours at TA-15-183 are 8:00AM-4:00PM. 

Work after normal working hours needs to be arranged through 

Access Control. 

• Before entering the firing area for the first time, visitors will 

receive safety instructions, read a visitor orientation packet, and 

sign the visitor information sheet to certify that they have read 

and understand the information. They must also sign the visitor 

log book on each entry and departure. 

• Persons holding a Secret-National Security Information (SNSI) 

security badge will be given permission to enter tiring areas on a 

case-by-case basis to assure that they have the appropriate sigma 

levels. 

7.2.2 Toun 

Tours of a tiring area are not given while tiring operations or other hazardous 

operations are in progress in that area. Shot Observation is not considered a tour. 

The DX-4 Group Leader or ES&H Officer may waive any Exchange Badge 

requirement for tours involving a large number of people. In such cases, the escort will 

have a pictured exchange badge where required, and will report the number of people 

in the tour to the Access Control Office, where appropriate information will be 

attached to the escort's technical badge. 

7 .2.3 Shot Observation List 

A person on site solely to passively observe a shot is classed as a visitor. Shot 

Observation does not constitute a tour. Observers will be escorted, and their presence 

at the observation point will be checked against the Shot Observation list at 

appropriate times. 
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7.3 Vehicle Access 

General Access Control March 1996 
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It is strictly forbidden to pass any barricade or roadblock. Visiton encountering these 

should return to the Access Control Office or Local Access Office or wait until the 

restriction is removed. Travelen should check with the Local Access Office before 
• I 

startmg. 

The Lead Clearance Patrolman and the Firing Leader are authorized to restrict any travel that 
would affect personnel safety or would delay any firing operation. 

7.4 Emergency Procedures 

7 .4.1 Building or Site Emergency 

If an emergency situation should occur, follow the Building Emergency Plan 
(BEP)/Site Emergency Plan (SEP). The BEP/SEP must be available in the building 
and the operators shall be familiar with its contents. 

7.4.2 Penonal Injury 

In any emergency involving injury to a person or persons, the employee encountering 
the accident should use good judgment on the procedures to be followed, depending 
on the circumstances. Decisions made by a OX Division employee at the scene of an 
accident will be supported by the OX Division management. 

If there is a serious injury or accident, dial 911, aid victims, direct emergency vehicles, 
notify the Group Office, record accident details. 

8.0 REQUIRED RECORDS 

• Daily Visitor Log. 

• Visitor and Training Databases. 

• Visitor Information Sheet. 
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9.0 REFERENCES 

General Access Control 

• DOE Explosives Safety ManuaL 

• Los Alamos Environment, Safety, and Health Manual, AR 6-6, 

"Explosives." 

• DX Division Operations Manual 

10.0 ATIACBMENTS 

ATTACHMENT 1. Maps and Site Descriptions 

March 1996 
Page 12 of 13 
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Site Descriptions: 

General Access Control 

ATTACHMENT 1 

DF Site TA-40 Encompasses firing areas at the end ofTwo Mile 
Mesa. 

Ancho Canyon TA-39 Encompasses firing sites at the head of Ancho 
Canyon, north of State Road 4. 

March 1996 
Page 13 of 13 

Q site TA-14 The outdoor chemical laboratory associated with TA-
9, and located halfway between TA-9 and TA-15. 

Potrillo Canyon Potrillo Canyon separates K-I and Area m. The 
power line runs down Potrillo Canyon. The · 
canyon starts east ofR-243, runs east between K-
1 and Area IlL passing south of D Point and north 
of PHERMEX, and exiting at Eenie Site. 

Area K-1: Encompasses Kappa Site (T A-1 5), and the area 
previously known as Area I, situated on the northern 
part ofR-Site (TA-lS).mesa east of the safety 
fence, where five firing points are located. 

Area m: The south leg of R-Site (T A-1 S) mesa where the 
PHERMEX firing site is located. It includes all of the 
mesa leg east of the safety fence with the north, east, and 

south bounded by canyon rims. 

Redondo Road: Road west ofR40 and leading northeast from its 
intersection with R-Site Road (link between T A-9 and 

T A-1 S). Redondo Road is closed with a. chain. 
Redondo Road provides access to TA-67, formerly 

called TA-12. 

Ridge Road: The road leading from the immediate vicinity ofD firing 

point at TA-15 to Kappa Site, T A-36. 

IJ Road: The road leading from the intersection near R306 to U 

Point, at TA-15. 

Jumbo Road: A dirt road between Eenie Site, TA-36, and the 
PHERMEX firing point. 

Water Canyon: Located south ofR-Site (TA-tS) and bordered by 
State Route 4, on the east and T A-49 on the south. 
The Access Control Oftice in T A-1 S-183 controls 
access to Water Canyon.. 
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1.0 INTRODUCTION 

At Los Alamos, the group's primary mission is to support aperimeataJ. researdl and developmeat 
and application of explosives for the Los Alamos Nuclear Weapons Program and other customers. 
We provide the safety envelope, operational expertise, and experimental &cilities for an 
explosives firing operatioas in the Division. 

2.0 PURPOSE 

This SOP is one of the series ofDX-4 SOPs that provides necessary illfonDaticm, describes the 
hazards, and specifies safety procedures for an the areas IDd operations undec the purview of the 
Field Operations aad ExperimeDt Support Group, DX-4. The purpose of this SOP is to provide 
general information aad to identify the geaenl buards to which periODIIel may be exposed and to 
specify ways to mirrinriu: tbese hazards. This doannent provides part of the COIDIDOil reference 
material and the basic procedures and protocols that are part of easuriDa a safe workiDg 
envirolllllellt. 

3.0 SCOPE 

This SOP is applicable to an penmme1 who frequeat the ueas listed below, or who are authorized • 
to perform explosives firing operations at the areas operated by DX-4. 'l'bele Explosives ruing 
Areas are described below and icientified on the Maps attached u F"Jpre 1: 
• Area 3 (R-Site) includes the area East of the access pte Qeat' Buildiaa TA-IS-40 (R-40), IDd 

the areas East ofBuildiag TA-15-183 (R-183). . 
• Kl (Kappa Site) iDcludes all DX Division ueas between the ll40 pte IDd the east gate. 
• TA-39 (Ancho Canyon) indudes aB areas North of the firiDa area access gate (but excludes 

the gas gun building 69 and support buildiup S6 and 89). 
• TA-40 (DF Site) iDcludes an TA-40 DX-4 ficilities South ofBuildiDp lad 23. 
• TA-14 (Q-Site) includes TA-14, Q-Site buildings 

This SOP applies to an periODDel, operations, and equipment involved in these experimental areas. 

4.0 DEFINI110NS 

• Access Cootrol - ~ Control is guided by the General Access Control SOP 1.0. 
Access Control is govcmcd by the Access Control Office, and by Local Access OfJices. The 
Access Control Oftice in TA-IS-183 adrninisters access into firiDa areas at TA-1S, TA-36, 
and TA-39, and oversees the exchange badge process IDd controls visitor access into these 
firing areas. Access to TA-40 is administered by the DX-1 Group Oflice at TA-22-90. 
Access to TA-14 is via the DX-2 Group O&ice at TA-9-21. Acceu to TA-39 is also hancDed 
through the Administrative 08ice at TA-39-2. 
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• Accea Gates - Gates or chaiDs that can be locked. Tbe keys are admiDistrativel 
controlled by the Aa:ess Coutrol Office and Local Access OfJices. 

• Area K-1 - Kappa Site Area I includes R.-306 at TA-15, aD (five) firiDs lites at TA-36, 
aud the northern part ofR.-Site mesa east of the safety fence. 

• Area m - Encompasses the south leg ofR.-Site mesa where the PHERMEX firing site is 
located. It iDdudea aD oftbe mesa leg east oftbe Nortb-South-rwmiDg safety fence with 
the north, east, aDd south bouuded by cmyon rims. 

• Authorizatioas aad Aaipmeatl Documeat - A DX Division doc:umeat that lists those 
individuals with special authorizatious IDdlor assignments in the areas of explosives firing 
operations, firing area access, general industrial safety, special operations, and other areas of 
ES&H. . 

• Barricade - A portable device, sudl u a awhone, with an apprOpriate lip, uSed to 
halt traffic into an area that is bazudous or is about to become bazudoul. 

• Clearuce Plus - Procedures that protect periOIIIIel within the firiDa areas by 
controlliDg access chuiDg explosive apea:iment•, J'ldiosrapbic operatioal, or other 
poteDtially hazudous operations. Tbe level of the deanDCe plan detenDiDel the CODtrol 
procedures to be followed, aad the meat of the cleared area. 

• Oeared Area - AD area that bas been phylicaDy patroDed by a periOD performiDa 
assigned duties, or an area in which aD penoDDel have been acc:ouated for. A Ceued Area 
bu beeD declared safe for firing operatious to proceed. 

• EED - Elect:roexplosive DeYice 
• EllC - Ezplosive Review Committee 

• ES&B - Environment, Safety, aad Health 
• Escort -

During hazardous operations, an escort is defined u a ICtaowledpable Penon, who is familiar 

with procedures aDd operatioDs in tbe firiDa areas aDd who .,.DMI respcmsimlity for the 
safety of assigned visitors at the firiDa site. 
During non-firing operations, escort refers to a Q-cleared penoniCCOIIIplll)'iD a non-Q
cleared person in leCUI'e areas. 

• Explosives - Explosives are defined in the DOE &plo.rWa Sqfety Mlllllllll u Ill)' chemical 
compound or mechanical mixture that wiD burn or explode ifbeated, apoled to impact, 
pinched between moving surfices, or subjec:ted to an electric disc:harp or strong shock. The 
term applies to materials that eitbef detonate or deflapate. Bec•n• aplolivea do DOt aD 
behave in the same way, they are divided into cJuses. Those ofiDOit iaterat to DX Division 
are initiating, boosteriDg, aDd bursting-c:barge (seccmdary) apJoliws, propeQants, and some 
types of military •IDDimition. A list of approved explosives is given in Attachment 1. 

• Explosives ADowed Area - AJJy area where explosives or~ 
components are stored, manipulated, prepued, or set-up for firiDa. 

• Explosives Exdaded Area - AD area where no explosive. explosive contamination, or 
operations with explosives are aBowed. Generally, these are firiDa aad diapnstic bunkers, 
offices, aDd buildinp DOt spec:i&caDy designated for explosives uae or operaticms. 

• YlriD& Areal - Tbe areas where firiDg opentioDs are conducted A£:cea to these area 
is controlled administrativeliDd by an area Access Gate. n.e areas are Area K-1, Area 
In, TA-40 Firing Area, TA-39 Firing Area, and TA-14. 
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• FiriD& Keys - Strictly comroDed keys that unlock firins circuits. 
• Fll'ia& Leader - A fbll-time DX Division employee, authorized by DX-4 line 

management to supervise, conduct, and be responsible for operations at the site of the test. 
This penon's accnnmlated knowledge and experience are crucial to aD explosives firing 
operations. 

• F'"ll'ia& Mound - Filing mound refers to the sud pile or steel firing pad on which the 
shot assembly is placed. 

• F'"lrin& Point or Site - The actual location of an explosive test and its exclusion area behind 
the appropriate safety gate. 

• Hazard Cin:le - A region, not always circular in shape, thai is evaaJated in a clearance 
plan because shrapDel fi'om the shot is &:peCted to land within that region. May alsO be caDed 
a bazard zone or a hgment area. However, the definition of a hazard circle is only a 
guideliDe, ftagmeDtt occasionaDy land outside of them. · 

• BE - High ExplOiive 
• Kaowledaeable Penon or Employee - A person, designated by tbe DX-4 Group Leader 

or the Deputy Group Leader, deemed efisible for a pictured exchanp badge because of 
specified training aud experience. An other penonnel are visiton. An required reacting, 
institutional trainin& and OJT requiremeats must be completed before becoming a 
knowledgeable penon or employee. These requiremeDts are specified in Site Specific SOPs 
or the Authorizations and Assignmems Documeut. 

• Local Accea Office - Access to TA-14, TA-39, and TA-40 is Jow:med by Local Access 
Offices at TA-9, TA-39, aud TA-22, respectively. These oftices supplemeat the Access 
Control Office, Bud handle some visitor access. (See Access Control.) 

• Low EHIV EEDI -Hot-wire iDitiaton, squibs, blasting cap1, etc. 
• Pictured Euhaaae Badge - A badge bearing the emploYees picture, given to employees 

who are knowledgeable in operations and procedures. 
• Primary Explosives - Explosives with a semitivity greater than PETN 
• Safety Fence - A feDce pJaced to indicate a separation of areas, usually a supplement to, 

and continuation o( a safety gate or an access pte. 
• Safety Gate - A pte that marks the eatrance to a Filing Point. The last pte before 

hazard is encountered, the safety gate may be interlocked. 
• SOP -Standard (or Safe) Operating ProcedW'e 
• SWP - Special Wort Permit 
• Vasitor's Badae (V Badae) - A badge bearing a "r instead of a picture, to be given to 

visitors who are not knowledgeable in local operations and procedures, but have received 
site-specific training. 

• Vasitor - a person in a firing area who has not met the requiremeats for a "Knowledgeable 
Person.• 

Escorted - VISitors who have not received site-specific training or are unfamiliar with 
operatiODS, or wbo lack a Q clearance, llld are escorted into firing areas. 

Unescorted - A visitor who bas received lite-specific 1CCe11 orieataticm, and a Vllitots 
Badge, and may be in a firiDg area 1mescorted wbeD 110 firiDs operations are in 
progress. 
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5.0 RESPONSmiLITIES 

The responsibilities described below are common to all DX-4 SOPs. 

5.0.1 An Employees 

By Laboratory policy, the primary responsibility for ES&H rests with line management 
However, the individual employee is the one best able to assure his or her personal safety. 
Employees must not undertake any operation they believe wiD be UDSafe· or contribute to 
an unsafe condition; rather, they must report such to tb,ir tiDe supervisor or ES&H Officer 
who will resolve the concem or seek further guidauce &om 1iDe management 

UfleDCJ is aever aa acase for perfol'lllial aa .....,e operatioa or violatia1aa 
ES&:B rule. Line supenisors are responsible for estab&shing a life work eavironment; 
the employees, in tum, must foDow all ES&H rules for tbeir own safety and tbe 
protection oftbeir fellow employees and tbe eavironmeat 

5.0.1.1 AD iDdividuals should comply with tbe SOPt pwmiDa any ldivity 
in which they are e:ugapd. lporaDCe oftbe contents of 1D SOP does not excuse 
any violation. Any coDfbsion reprdins an SOP should be darified Wen an 
operation begins. 

5.0.1.2 AU Employees are encouraged, at all times, to mgest cbanps to an SOP 
or procedure. For enmple, a cbange might mike an SOP easier to read, or an 
operation safer or more efliciem. 

5.0.1.3 In situations where an approved SOP c:aDDOt or sbould not be strictly 
adhered to, the SOP must be revised or a deviation be fonDIIIy approved (i.e. 
SWP). Vaolations of SOPs (or any other acdon wbidljeopardizes safety), 
whether wiDfbl or uninteDtional, CIDilOt be tolerated ad must be reported to the 
Group Lader for appropriate action. If a violation is commjtted by someone 
other than an DX-4 employee, tbat penon's orpDization wiD be DOtified by the 
Group Lac*. 

5.0.2 Sapel'Tison 

Each line supervisor must know the SOPs that apply to opaations under their control 
and will be responsible for usuring tbat these SOPs are kept cumat and enforced. 

5.0.3 FlriD& Leader 

The ruing Leader sbaD have immediate responsibility for tbe operaticmal safety of an 
operation, and sbaD be the fiDaliUtbority on quatioaa of llfety and procedure duriDg 
operations at a F"lling Poiat. Allo, tbe F'lrina Leader is: 
• Kuowledgeable about J1'0UP SOPs and operatioas. 
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• R.espoasible for selecting or confirming the cboice of the appropriate clearance 

plan (bazard drcle) for the shot, based on c1etai1s oftbe experimem. 
• Responsible for owneeing the safety of the firiDa crew, otber penonnel, 

equipmeat, and ticilities at the firing site. Responsible for the safety aDd security 
of the firing operations. 

• Responsible for penoDDel control on the firing m.ouud or in the firing chamber. 
• Shill not permit firiDg UDtil Ill penonne1 within the hazard zoae of the shot are in 

safe shelters, or are ranoved from the hazard mae. 
• Responsible for firiDg keys during firiDg operations. 
• Ensures that safety and operational equipmeat is used properly. 
• Puticipates in inspections; ensures that my defects fouad duriDa routine . 

maintenance aDd inspection are comctecl by the appropriate personnel. · 
• Assists in critiques aDd accideat investigations; reports occurreoces. 
• May delepte IOJIIe responsibiJities to authorized penonnel. 

5.0.4 KDowledpable Penoas 

Kaowledgeable Persons sball obey the llfety aDd security pmc:edurea for firiDg operations, 
obey access control aDd dearaace procedura, ad aai1t otben ill the proper coaduct of 
firiDg area opa:atioaa. ICDowledplble Penonsllllllt exhibit periODII ownersbip of 
working areas and, if there are my ES&H CODCeiDI, tab periODIIresponsibility to see 
that proper actions are requested IDd implemented ICDowledplble pel'IODS may escort 
~n. - . 

5.0.5 Unescorted Vi*on 

Unescorted visitors sball have a Q-clearuce, obey Ill aspects of the lite-specific access 
oriem•tiou, IDd stay in comnmication with Access Control by cell phcme or radio. 
Unescorted visitors will be giveD Vbadges for eatryto TA-15, -36, -39, aad -40. 
Specifics of access will be determined by the Access CODirol Oflice aDd Local Access 
Offices. Unescorted visitors may escort Escorted Viliton. 

5.0.6 Escorted Vltitors 

Escorted VISitors sbaD obey aDd stay with their escort at Ill times while in a firing area. 

5.1 Required ReacfiDa 

5.1.1 Each employee must read all the SOPs that apply to their job at tbe time of tbcir 
assignment and yearly thereafter. Revisica 10 the SOPs must be read prior 10 
performing the operatioDS described. 

5.1.2 Line supervisors will be responsible for determiniDg which SOPs are required 
for their employees. 
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5.2.1 The line supervisors are responsible for on-tbe-job-traiaiDg. doc:mneotation of 
tbat training, detailed instruction, and monitoring of the operators' competeDce and 
adherence to instructions. 

5.2.2 Explosive operations sba11 be performed only by persoDDel with proper traiJ1iDa 
aDd supervisory approval. 

5.2.3 All traiJ1iDa is to be in accordaDce with tbe DX Division TraiDiDg aDd · 
Qualifications Manual. ' . 

5.3 Waste Minimization 

5.3.1 Waste minimization will be haDdled acconfina to 1be Waste Minimization section 
of the DX Division Operations Manual aDd tbe LANL ES&H Muual, AR 10-1. 

5.3.2 Waste aeuerated from operatious must be reduced u much u trcbnaJ.Iy aDd 
economically feasible. To meet this objective, 1be wa11e minimizamn practices of 
mau:rial substitution, good bousebepq, IDd hazard sepeption must be iDcorporated 
into all waste leneratiDa activides. All waste Jeantar1 are respcmsible for making 
every practical effort to reduce tbe UDOUDt of waste produced. 

5.3.3 All waste will be baDdled acconfina to tbe DX Division Waste SOP aDd the 
LANL ES&H Manual, AR 10-3. 

6.0 PRECAU110NS AND LIMITATIONS 

Precautions: The geueral hazards usocia1ed with DX-i operatious iDclude nw:banical 
equipment (from haDd tools to mobile cranes), electrical sources (wall outlets to hip voltage 
capacitors aDd power supplies), laser aDd X radiation, DU or orber ~ mataials, 
chemicals, and, foremost, high explosives. The precautions IDd Umitatioas for each of these 
hazards are given in tbe SOPs that cover particular operatious or locatious. BeCause explosives 
are the common element of most DX-4 operatious, tbe precautions IDd limitatimls for their use 
are detailed here. 

6.0.1 The hazards associated with explosives aDd explosive devices are blast, 
fragments, violent deflagration, aDd possible toxicity. 

6.0.2 Explosives are energetic mataiaJs that can react violently. Explosives will be 
protected from abnormal stimuli or environmen11, includiD&: 
• fiiction forces 
• excessive pressures 
• impact, shock, pinching 

6 ·# 
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• deformation 
• electrical sparks, abrasive or welding sparb, opal flame 
• contamin.ation 
• excessive temperature 

6.0.3 An approved SOP/SWP shall be available before any explosives operation is 
performed. Such SOPs/SWPs shall be readily available in tbe work areas to which 
tbey apply. 

6.1 BousekeepiDc and PersoDD.el Byaiene 

Housekeeping in all ueas shall be maintainM at extremely hiP Jew~~. Aisles, corridors, and 
safety exits shall not be blocked. 

6.1.1 Spilled explosives sbaD be cleaned up imiiWiiately, then, if uecessary, disposed 
of according 1D tbe DX Division Waste MaDipmeDt SOP. 

6.1.2 In addition ID being an explosive bazanl, explolives also are a possible toxic 
hazard, with respect both to inhalation and to contlet with tbe skin. Some people are 
more sensitive tban otbers and can for eumple develop a skin rash, or pt hc::adac:bes 
from the nittoJlycerln in propellams. For d.- reucms, pernmel shall maintain a 
high degree of personal h)'liene by washina tbeir buds after handJina exploaivea, 
especially-before eating or smotina. 

6.1.3 Personnel harvtUna explosives sball visua11J chect tbeir work clothiu& to be sure 
no explosives are carried from an explosives area to a aon-explosives area. Penonnel 
shall not c:onsume any food or drink item in any Explolives Allowed Area. 

6.1.4 All mainteDaDce and custodial penoanel shall be clearecl into any e.xploaive area 
prior to any mainteoance work. The DX-4 SOP aowniDI CusiDdial and Maintenance 
Activities in FiriDg Areas discusses the procedures and limitatka to be followed by all 
personnel doiDg such work. The removal of any equipment from an explosives work 
area shall meet tbe requjremen1s of this SOP. M•jntenaw:e wort in an Explosives 
Allowed Area may require an SWP. 

6.1.5 Use of flammable solvents in an explosives area considerably increases the 
explosive hazard because of the case-of-ignition of tbe solveal with a possible spread of 
fii'C to explosives. 'Ibclefore, solvent use aDd evaporation lball be kept to a minimum. 
Solvem use will take place in weD-ventilated areas, IDd with proper personal proteCtive 
equipment. 
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Hearin& protection must be provided at all operations where there is a potential for hearina 
damage, and must be worn when appropriate. 

6.3 Barricades, Gates, and Warnillg Sips 

It & strictly forbidden to pass any barricade, dosed aate, or warnillg sips. 

Typical warning sips are indicated below. All personnel are required to obey tbe restrictions 
indicated by any sign in all areas. A warniD& sip near tbe fniD& mouDd can read:. 

DANGER 
EXPLOSIVES 

Return to opts If hom or siren t. soundfn&. 

A warning sign used for barricadina an access road cluriD& a clearaDce procedure can read; 

-

DANGER 
KEEPOUI' 

Bigb-Esplosive OpentlODS In Propess 

A warning sign used for barricading an access road durin& a radioaraphic operation can read: 

DANGER· -·---·---- -

KEEPOUI' 
X-Ray Operation In Procress 

6.4 Warnillg IJpts, Boms, and Sireas 

The puticular sequence o!Iights, bo• sireas, and pauses difFers in deW1 at the various firing 
sites. An exact description of the hom-sirea sequeoce Cor a giveD FuiDa Point is fouDcl in the Site
Specific SOP for that FlfiDa PoiDt. In pDel'll: 
• Horns sounded alone (aDd fJashinali&hts where iDS1alled) indicate an 

experiment will commence in the next several minutes. All penoDDel should be UDder 
cover or at a safe distaDce. If DOt. they should seek safe shelter or dis1aDce imnwliately. 

• A siren SOUDdin& for more tban 30 seconds indicates tbat explosives will be fired within a 
few minutes. All penoDDel should be under cover or at a safe distance. 

• A sequence of at least two short siren soundinas indicates an • All CJear• or safe condition 
now exists on tbe Firing Point 



6.5 Radio COIIIID1IDicatlc 

Communication on the DX Division radio networks shall be brief, necessary, and unclassifJed. 

6.5.2 Multiple DivWon Radio Nets 

1bere are several frequencies available for DX Division operations. All of the nets are 
accessible from Division radios. A list of the net na.mes, call sips, frequencies, and 
normal use areas is given in Attachment 4. 

6.5.3 Use of Radios DariDc a Test ar Experh:ueut 

1bere is fma-cbanml radio communication amona all firiDI buukels, vehicles used for 
clearance operatiolls, the Al:t:as Control Office, tbe Group Office, several offices of 
DX Division, and Division memben wbole expertile is oftm nr:eded durin& shot 
operatiolls. DuriDg tbe time tbat tbe firin& circuit is unlocbcl. tbe radio should be 
reserved for commnnicatioo CODCerDing tbe shot beiDa fired and emergencies. 

6.5.4 ltlstrldlcms 

Hanclbeld radios and mobDe RF traDSJJliuers (e.g., cell phoDes} are generally allowed 
for use within tbe Explosives Flrin& Areas. However, in areas wbere low eDeiJY 
EEDs are stored or used in auemblies or test devices, special control must be 
exercised. Likely restricted areu include: 

• TA-22-34 
• TA-22-93 
• TA-22, all magazines 
• TA-40-5, 6, and 7 
• TA-36-11, 12 

6.5.4.1 Whenever low enerl)' EEDs are present, it sbaD be the responsibility 
of the authorized Firiil& Lader in tbe potentially restricted areas to inform tbe 
appropriale access control personnel tbat all RF ti'IDimitten in these areas are 
prohibited. 'Ibis will be ICCOIDplisbed by informing ICCeiS control personnel in 
the TA-22 (DX-1) Group Office, tbe R-183 Access Control Office, or theTA-
39 Administtative Office, wbo will tben restrict visiting personnel from using 
RF transmitten. Further, operators will place sips on all routine entrances to 
these areas informing personnel to tum off all RP ........,ittina devices before 
enterin& these areas. The Fbina Leader will aaure tbat all personnel widlin the 
restricted area are informed of tbe prohibitions. 
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6. 7 Motor Vehicles 

All motor vehicles shall be operated with extreme care, particularly when approaching or 
leaving the Firin& Points, or while in the proximity of placarded explosives-carryiua vehicles. 
Vehicles authorized to carry explosives will comply with all the requirements of the DOE 
Explosives Safety Manual. 

LimitatioDS: 

6.1 

An approved SOP/SWP sball be available before any explosives operatioD is performed. Such 
SOPs/SWPs sball be readily available in the wort areas 1D whidltbey apply. 

6.1.1 A hazard assessment must be wriUma far rm:ry aew, piopoeed tesrina propam 
or new process so tbat all foreseeable hazards iDvohecl may be eumjpat. This sball be 
done by the most lmowledaeable penon iDvolvecl in the tat or process with the advice 
aDd coment of the Division ES&H Committee, as appropriale. All SWPs will be 
written aDd approved accordiD& to the process aiveD in the DX DivisioD. Writen Guide. 

6.9 Approved Esploslves and Glues 

All explosives or explosive-containing devices that have been approved by the ERC or listed in 
(ESA) WX-3: SOP 1.1.0, Tables 1 & 2 may be used at DX-4. Attachment 1 is a list of HE 
routinely used at DX-4, aDd Explosives in (ESA) WX-3: SOP 1.1.0. 

6.9.1 No explosive powders or primary explosives will be baDdled at DX-4 without 
prior approval or appropriate SOPs/SWPs. 

6.9 .2 A list of approved &lues for use with ideDtified explosives is liven in 
Attachment 2. 

6.10 Control of Access 1brouah F'ldat-Aia Gates 

DX-4 knowledgeable pe:rBODDel aDd other lmowledgeable penoDDel pin access to the firing areas 
by using administrativel-c:oatrolled keys. AB other iDdividuaiJ 111111t dar throup either the 
Access Control Oftice (for TA-15, TA-36, llld TA-39), tbe DX-1 Group Oflice (for TA-40), the 
DX-2 Group Office (for TA-14), or the Administrative Oflice at TA-39 before they wiD be 
allowed access to a firiDg area. Qnatified 08ice periOIIIIel iDmuct viliton OD the site hazards, 
have them read the appropriate visitor iDformatiOD, IDd eater their aama in a 1oJ. Access 
Control Procedures are discussed in detail in DX-4 Access Coatrol SOPs, illdmlins •Genenl 
Access Conttol. • 



DX-4 employees with current safety trainiDg aud experieuced in explosive operations may 
work alone under appropriate circums1m:es, such as assembly, measurement, gluing, 
inspection, aud clampq of certain coDSOlidated explosives aud explosive devices. 

6.11.1 'Ibis worldDg aloae procedure authorizes persoDDel to work aloue in DX-4 HE 
operatiom. Wben worldDg aloue with HE, employees will use a procedure appropriate 
for the particuJar work area. Tbese procedures require Aa:as Control, Local Access 
Office, or a coworker to have tbe followiD& informatioD: 
• Wbo is worldDg aloae, 
• Where they are located, 
• How lema tbey will be worldDg aloue (with a completion time). 

6.11.2 All operatious shall be performed in accordaDce with existma SOPs/SWPs. 
PersoDDel shall be assiped in a manner such that each worker's presence is frequeDdy 
monitored for eumpte via radio or physical dKd. New, special, or DOD-routiue 
operaticms will require a separate asessment aud an SWP • 

. 
6.U Electrk:al Eqaipme11t 

All operations shall be performed in ac:cordaDce with LANL Electtical Safety Policies. 

6.U.l All permauent electrical equipment aud wiriDa tor diOie areas 
coutaining explosive hazards shill coDform to tbe staDdards of National 
Electrical Code (NEC), Hazardous LocatioDS, Class D or Class I & D (dual 
rated), as modified by tbe DOE Explosives Safety Muual. 

6.U.2 Certain electrical equipment DOt rated NBC C. I or D is permitted for 
administratively comrolled use within tbe Explosive Preparation Rooms. A list 
of those rooms is given in Attachment 3. The equipment listed in DX-4 SOP 
• Geueral Firing Operatiom • is approved as intrinsically safe wben used under 
the restrictioDs DOted. No eledrical equipment may be used unless it is 
CODSidered NEC Class I or D or listed in •Geuerai FiriD& OperatioDS. • 

6.13 Protective ClothiD& ad Equipiwent 

6.13.1 Eye Protection 

It is a requirement tbat eye pi'OU'.Ction be worn at all timea when there are eye hazards. 
Operatiom can involve a wide ranae of eye bazards makina it difficult aDd imprlctica1 
to categorize tbe type of eye protection oecessary for each specific operation involved. 
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• Eye protection must be worn in all areas in which eye bazards are known to exist, 
whether workin& with explosives or DOt (e.J., machine shops, carpenter shops, 
operatio111 involving chemicals). Eye protection may be removed only as required 
for use of optical aDd other inspection devices. 

• All persoonel enterina posted eye hazard areas must wear the appropriate eye 
protection for tbat area, except as permitted below. 

• 1be requirement for eye protection may be waived by the Group Leader or 
desipee for perscms who are included in a guided tour where operations have been 
suspeDdecl. 1be waiver may apply to a room. buildina, or to all buildings to be 
visited. 

• V11iton, other tban tbose desaibed above, must wear tbe appropriate . 
eye protection in the desipated eye hazard areas. It is the respoosibility 
of the penon being visi1ed to assure tbat tbe visitor is provided with the 
uecessary eye protection. -

6.13.2 ClotldD& 

GeDerally, clothina provided by the Laboratory for tbe prOieCtion of employees (e.J., 
safety shoes, clothing for worJdna out-of-doon, bard ball) sbould DOt be taken off tbe 
Laboratory premises. DX-4 employees are expected to wear appropriate aDd/or 
required protective c1othiD& accordin& to tbe operadoas beiDa performed. Questions 
reprding requirements aDd best practica wiD be resolved by line JDIDipmellt. 

• CcmraJJs (without cufli) or lab coats shall be wom, at aD times, if a-po1eDbal for 

explosive-contamination by dust or chips on c:lothi:D& exists. Explosive<Ontaminated 
clothiD& sball not be removed from tbe Exploliwls Allowed Area except for final 
disposal. 

• Certain SOPs or SWPs may require tbat DOIHpll'kiD& soles, conductive shoes or leg 
stats be worn. therefore a cbect of the SOP or SWP c:overina tbe operatioDs sbal1 
always be made. 

• Visitors sball wear shoe coveriDp if their footwear does DOt meet the 
requirements for workers in areas where tbey are visitiD&. 

6.14 Ezplosives Load IJmlts 

Each Magazine, Explosives Preparation Room, aDd FiriD& Point bu a maximum limit on the 
amount of explosive tbat can be present during normal operadoas. Tbese limits are geuerally 
expressed in terms of •pounds (or kg) of TNT explosive equivalent. • 1be limits for DX-4 
facilities are listed in AttachmentS, aDd in the Firing-Point, Prep Room or Mapzine SOPs. 

All operations involving explosives sball be suspended clurina elecuk:illtiJnDI in accordaDce 
with the DOE Explosives Safety Manual. PeriOimel shall be cleared from tbe Firina MOUDd 

. during this suspension. 
I, 



6.16 Explosives Exdoded AreM 

No explosives-contaminated equipment may be moved to an explosive-excluded area. Every 
effon should be made to avoid moving explosive contamination to an explosives-excluded 
area. 

7.0 PROCEDURAL S'I'EPS 

7.1 Emerpoey Procedures 

7.1.1 In all emergencies, call ttl. In tbe event of an emerpncy or iDcident, notify 
DX-4 management u soon u possible. Follow the OX DMsioa Operations Manual, 
Section 10.3 to report any incidents or accidents. 

7 .1.2 Tbe Builcling/Site Emapncy Plan will be followed. It covers wbat 10 do, 
dependiDg on tbe circumstaDCe. -

7 .1.3 If a spill occurs, the Building/Site Emeraency Plan will be foUowed, tben tbe 
Waste Mauagement Coordinators will be called. 

7 .1.4 · In the event of eye damage, suspected eye clamp, or tissue burns due to laser 
radiation, the source of injury shall be tu1'Ded off or removed (u practical and safe), 

and tbe injured person 1abn 10 tbe Occupational Medicine Group (FSH-2) for 
treatment. 

7.1.5 Any person receivin& an electrical shock must report 10 tbe Oc:cupatioual 
Medicine Group (ESH-2) for evaluation UIJ/or treatment. 

7.2 JlanciJinc of Explosives 

The following &eneral criteria apply to all operations that involve explosives: 
• Handlin& of HE should be minimiitd. · 
• Tbe distaDce tbat an item will fall if acciden1ally dropped must be minimized. 
• Hard surfaces or sharp edps tbat could be struck by a bare piece of HE in tbe event of an 

accidental drop should be padded or otherwise protected. 
• Floor areas where the hanciHng of HE items is most likely to occur should be covered with 

an approved tile to reduce tbe ctaDaer in the eveni of an acciclcmtal drop. 

• The work area surroundin& an HE item tbat is to be haDdled sball be bpt clear of 
extraneous tools, components, fiXtUreS, and other impedimelds tbat could interfere with 
bandlin& operations. 

• The sliding of bare HE on surfaces should be avoided because HE surfaces are relatively 
susceptible to marlin& by acratcb.ing or slipping. 1b.is is imponiDt from a quality u well 
as from a safety standpoint. 
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• The stability of an item must be maintaint4 durinJ all operatkms. The operator must 
evaluate the forces tbat will be actin& on an item c1uriJJa tbe operatioL · H tbe operatioDal 
forces will result in an unstable or umecured situation, altemate procedures must be 
developed. Any uucenainty or question should be din:cted to tbe liDe supervisor for 
appropriate action. 

• After an operation on an item bas been completed, tbe item must be placed in a secure 
location and left in a stable configuration. When possible, all items destined for storage or 
movement elsewhere should be placed in sui1ably designed containen. An item must not 
be left ID any position at any time where It am be easily toppled. 

7.3 F1res 

In the event of fire involvin& or imminendy t:b.reattc.aiJia e~plosiYa, 

Ia.. the ..... 111111. repeat the lire. Do aat ........ to IIPt .., !In ilmlhiD& aplaslns 
. iD any DX Dimlon aploslve area. 

7 .3.1 Fire extinpisbers at mapzines are for the pmpose of fiptinc small external 
fll'eS. 

7 .3.2 Vehicle mounted fire extiDguisben ahoold be used on fires where e~plosivea are 
not presently or imminently involved. Sbould a fire occur, an attempt to preveut the 
fire from spreadina to the load should be made. If safe IDd poaible, tbe e~plosiws 
sbould be removed. If tbe fire presently or jmmineudy iDvohel die e~plosive load, 
evacuate all persoDDel to a safe distance. 1bis disuuice sbould be at least 1,250 feet. 

7 .3.3 There shall be no smokina, except in desipated locatioas. No •atdaes, 
Jiabten, or other lire, IJIQIIe, or IJIIII'k-prodadaa detkes llaall be take& Jato u 
Explosives ABowed Area, aa:ept with writtm authorizatlon (SWP). There are 
electrical lighters provided at locatioDS. 

7.4 Penomael AuthorizatiODS 

7 .4.1 FlriDI Leader - The list of authorized Fuina Leaden, IDd tbe Firin& Points 
they are authorized for, is given in the Autborizations IDd Assipmenls Document. 
Only the Group Leader or Deputy Group Leader can autborize additions or deletions 
from the list of authorized Firing Leaden. 

7 .4.2 Knowleclpable Persomael have at least four IIIOIIIbs experieDce workiDg in a 
firing area as verified or excepted by tbe Group. Lader CX' Deputy Group Leader. 
Kuowledgeable penons will meet tbe 1r1iDiDa requiremeallltipuJated by DX-4. 
Persons will be designated as •KDowledpab1e• wbeD IIIey are judpd competent to 
perform safely in an authorized firing area. Each of tbe five firiDa areas requires 
separate authorization. 



1.0 REQUIRED RECORDS 

• Daily Visitor Loa 
• Visitor aDd Training Databases 
• Visitor Information Sheet 
• Authorizations 8Dd Assignments Document 

9.0 REFERENCES 

• DOE Explosives Safety Manual 
• Los Alamm Environment, Safety, and Health Manual, AI. 6-6, Explosives 
• OX-Division OperatioDs Manual 
• OX-Division Electrical Safety SOP 

10.0 ATI'ACBMENTS 

Attachment 1. HE routiDe1y used at DX Division Firina Areas 
Attachment 2. Adhesives aDd Glues routiDely used at DX Division Firina Areas 
Attachment 3. DX Division Preparation Rooms 
Attachment 4. List of tbe uet DaJDeS, call sips, flequencies, aDd normal 111e areas for radios. 
Attachment S: Load Limits for DX Division FICilities 
Attachment 6: TNT Equivalent of some Common Explosives 
Attachment 7: Definition of explosive contamination. Memo from the ERC. 
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General Safety 
Attachment 1 

Attachn't!Jd 1 
BE routinely used at DX Dimioa F1riD& Areas 

NORMAL EXPLOSIVES 

All explosives or explosive-containing devices that have been approved by the 
ERC or listed in (ESA) WX-3: SOP 1.1.0, Tables 1 &t 2 may be used at DX-4. 

This list contains the names and identification numbers of all explosives and 
detonators approved for normal explosives operations. ExplosiVes on this ~may 
be received or handled by Group DX-4, unless a separate SWP or SOP exists 
covering the operations, or a request for Jimited tests is approved. . 
• Primary explosives - Explosives with a semitivity greater than PETN (for example, lead azide, lead styplmate or mercury fidminate) are DOt uaed by DX-4 except with speciaJ1y 
approved procedures. 

SINGLE-COMPONENT EXPLOSIVES 

Explosives ESA-2Mat. Other Names, Com.poaiti~ or Storage 
Code Reference Rev. 

Period 
AN 130LN Ammonium nitrate 20yean 
DATB 1201 diaminotrinitrobenzene 20years 
DINGU Dinitrotdvcouril 
DINA Di(nitroethyl) nitramine, dioxyethyl 20years 

dinitrate 
EDNA 1101 ethylenedinitramine, Halite 20years 
HMX 03NN cyclotetramethylenetetranitrami 20years 

()c'" ""J't'l;;'&l 

LAX-112 
NM Nitromethane 10years in 

55 gal 
drum 

NQ 01NN Nitroguanidine, Piaite 20years 
NTO 1.24-nitro-tiazole-5-one 
PETN 06NN penta,.., y ;:uitoltetranitrate 20years 
PiaicAcid 1,3,5-tri.nitrophenol 2years 

note: Picric add forms impact-sensitive 
compunds with metal ions. 

RDX 02NN cyclo-1,3,5-trimethylene-2,4,6- 20yean 
trinitramine; Hexogen, Cvdonite 

TATB 1701 1,3,5-triamino-2,4,6-tri.nitrobenzene 20yean 
Tetryl* 04NN 2,4,5-U:i.ai~.n~"henvlmethvlnitramine 20years 
HNS 3001 Hexanitrostilbene 20yean 

4A ,.._ ... 
• 
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I TNT I OlON 12..4,6-trinitrotoluene; Trotyl · 120 years 
• Tetryl bas sreater toxicity aDd pater seositivity to electric spark than the other permitted 
explosives 

UQUID EXPLOSIVES 

Explosive ESA-2 Other Names, Compositi~ or Refermce Storage 
Mat. Rev. 
Code Period 

FEFO Ll'-[methylene bis(oxy))bis(2-fluoro-~- 90days 
dinitroethane] 

Nitro methane NM, see also under single-component tO years 
explosives . in 55 gal 

drum 

MIXED EXPLOSIVES 
INCLUDING CAST AND PRESSED FORMULATIONS 

Explosives ESA-2 Other Names, Compositi~ or RefereJXe Storage 
Mat. Rev. 
Code Periocl 

ANFO Ammonium nitrate/fuel oil 90days 
Boracitols 60~ boricacid/40~ TNT 20years 
Baratol 76NN 76 ~ barium nitrate/24 ~ TNT 20years 
Calcitol 40 ~ TNr/55-60 ~ CaC.Os/0-2 ~ 90days 

talc/1-2 ~' microbaDoons, X-0533 

MIXED EXPLOSIVES 
INCLUDING CAST AND PRESSED FORMULATIONS, CcmtiDued 

Plastic Bonded Explosives - Formed &om one or more of the aplosm compouDds listed 
individually in •single-component Explosives, • above, mixed with biDden llld, in some 
cases, nonexplosive ingredients. Production forms of plastic boDded aplOiives are 
identified in numbered series denoted by the letter "PBX-" (Ofisimrted by Los Alamos); 
•LX-• (originated by Lawrence Livermore); "EDC-" (origin•ted by the Uaited Kmgdom); 
and "PBXN-• ( origjnated by the US Navy). Also permitted are experimeata1 plastic boDded 
formulations originated at Los Alamos and identified by the prefix -x-• ad a four-cfisit 
number. 
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CH-6 

Comp.A 
Comp.A-2 
Comp.A-3 
Comp. A-4 
Comp.A-5 
Comp. B 

Comp. B-3 
Comp.C-3 
Comp. C-4 

Cyclotol 
75/25 
Cyclotol 
70/30 
Detasheet 
c 
Detasheet 
D 

EDC-8 
EDC-28 

EDC-32 
EDC-37 
EDC-38 
HBX-1 

LX-04 
LX-07 
LX-10 
LX-14 

MDF 
Nonel 
Octogen 

9085 

60NN 

60NN 
9080 
9081 

750N 

700N 
-

6300 

6301 

LX04 
LX07 
LX10 
LX14 

General Safety 
Attachment 1 

W.S wt% RDX/1.5 wt% calcium 
stearate/0.5 wt% polyisobutylene/0.5 wt% 
_graphite 

.. 

9085, 91 wt% RDX/9 wt% beeswax 
W wt% RDX/3 wt% beeswax 
98.5 wt% RDX/1.5 wt% beeswax 
64 wt% RDX/36 wt% TNT, Comp B, 
Hexolite, Hexotol 
60 wt% RDX/40 wt% TNT 
9080, 88 wt% RDX/12 wt% wax 
9081, 91 wt% RDX/2.1 wt% 
polyisobutylene/ 1.6 wtS motor oil/5.3 
wtS di(2-ethylhexyl) sebacate 
75 wt% RDX/25 wt% TNT 

70 wtS RDX/30 wtS TNT 

63 wtS PETN/8 wt% NC/29 wtS 
elastDmeric binder 
75 wtS PETN/25 wtS elastomeric binder 
NOTE: TIDS MATERIAL IS USUALLY RID, BVT 
ITIS AN EXPLOSIVE, NOT AN INIRT 
76.0 wtS PETN/24.0 wtS R'lV Silicone 
94wt% RDX/6 wt% FPC 461 

85wt% HMX/15 wtS Viton A 

40 wt% RDX/38 wtS TNT/17 wtS AI/ 4.5 
wtS wax/0.5 wt% CaCL 
85.5 wt% HMX/15.0 wtS Viton 
90 wt% HMXL10 wtS Viton 
95.0 wtS HMX/5.0 wtS Viton A 
95.5 wtS HMX/ 4.5 wtS F.mne 5702-Fl 
(X-0282}_ 
Mild Detonating Fuse 
RDX lined metal tubing 
94.5 wtS HMX/ 4.5 wtS wax/1 wtS 
ttraPhite 

20years 

20years 
20years 
20years 
20years 

20years 
20years 
20years 

20years 

20years 

10years 

10years 

20years 
20years 

20vears 
20years 
20years 
20years 

20years 
20years 
20years 
20years 

20years 
20yeus 
20years 
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Octo I 
PBX9001 

PBX9007 

PBX9010 
PBX9011 
PBX9205 

PBX9206 

740N 
9001 

9007 

9010 
9011 
9205 

9206 

·General Safety 
Attachmeat 1 

75 wt% HMX/25 wt% TNT 
90 wt% RDX/8.5 wt% polystyrene (PS)/ 
1.5 wt% dioctyl phthalate {UUI"J 

90 wt% RDX/9.1 wt% polystyrene (PS)/ 
0.5 wt% dioctyl phthalate /0.4 wt % resin 
90 wt% RDX/10 wt% Kei-F 3700 
90 wt% HMX/10 wt% Estane-5703 
92 wt% RDX/6 wt% polystyrene (PS)/ 
2 wt% dioctyl phthalate {JJUI"J , 

92 wt% HMX/8 wt% I<el-F elastomer 

MIXED EXPLOSIVES 

20years 
20years 

20years 

20years 
20vears 
20years 

20years 

INCLUDING CAST AND PRESSED FORMULATIONS, Coatlmaecl 

PBX9404 9404 94 wt% HMX/3 wt% NC/3 wtS tris(b- 1st period-
chloroelhyl) phosphate (CEF) 20years, 
Date: PBX-9404 iJ 11D11a110y seasitiYe to 10years 
certain types or· .... ill · .I. mddiag. thereafter 

PBX9401 9401 94.2 wt% RDX, 3.6 wt% polysiJ•ea~ 
2.2 wt% trioctyl phosphate 

PBX9405 9405 93j wt% HMX, 3.15 wt% nitrocelulose, 20years 
3.15 wt% tricl .d. 1 phosphate 

PBX9407 9407 94 wt% RDX/6 wt% Exon-461 20years 
PBX9501 9501 95 wt% HMX/2.5 wt% Estane/2.5 wtS 20years 

BDNPA or BDNPF, X-0242 
PBX9502 9502 95 wt% TATB/5 wt% Kel-F 800, X-0290 20years 
PBX9503 9503 80 wt% TATB, superfine/15 wtS HMX/5 20years 

wt% I<el-F, X-o351 
PBXN-5 Seei..X-10 20years 
PBXN-110 88 wt% HMX/5.4 wt% polybutadiene/5 20years 

wt% isodecyl ~iu,;;Onate 
PBXW-113 SeePBXN110 
Prima cord Assorb!c:l PETN IE RDX loaded commercial 20yeus 

detonating fuse 
Pentolite 5001 50 wt% PETN/50 wt% TNT 20years 
Tritonal 80 wt% TNT/20 wt% aluminum powder 20yeus 
X-0208 X-0208 See XTX-8004 20yeus 
X-0233 X-0233 5-tO wt% HMX; 40-95 wt% tun~ 0-10 90days 

wt% ~h~~~~J'Ali:'AIII:t 0-5 wtS plasticizer 
X-0242 SeePBX9501 20yeua 
X-0282 X-0282 Seei..X-14 20years 
X-0290 X-0290 SeePBX9502 20yean 
X-0309 X-0309 75% TNT, 19% aluminum powder, 5% D-2 90days 



DX-4: SOP3 ... 
X-0351 
X-0407 

X-0533 
X-0534 

XT)(:8003 

XTX-8004 

Explosives 

Black 
powder 

Benite 
Commer-
dal 
sporting 

HARP-1,-2 

HELP-1,-2 

Smokeless 
Powder 
Single, 
Double, or 
Triple Base 
VTP25540 

X-0407 

X-0533 
X-0534 

ESA·2 
Mat. Code 

·-

Geaeral Safety 
Attacbaaeat 1 

wax, 11 acetylene black (carbon) 
SeePBX9503 
69.8 wtl TATB, 25.0 ~ PETN, 0.2 ~ 
dve, 5 wtl kel F800 
SeeCaldtol 
50 wt1 TNT/16-24 wtl CaC0,/25-33 
wtl talc/1-2 wtl microballoons 
80 wt1 PETN/20 wtl Sylgard 182 
80 wt1 RDX/20 wtl Sylgard 1~ 
formerly X-0208 

PROPELLANTS 

Other Names, Compositio~ 01' RefeRDCe 

Standard commercial and militaly grades 
only 

Black powder based mixture 
Any commercially available smokelesl 
gun propellant for sport use is approved 

HARP propellants are AI/ AP /HMX 
composites 
HELP propellants are NC/NG/HMX 
composites 
Standard_ military grades. 

Military research explosives are specifically 
not included. 

HMX based High EnelltV Propellant 

DETONATORS 

20years 
90days 

90days 
90days 

20vears 
20years 

StorageRew 
Period 
20years if 
unopened, 
2yeusif 

.JI 

2years 
20yearsif 
unopened, 
2years if 
0 

...1 

2years 

2years 

2years 

2years 

The following high-energy detonators have been approved for use in test devices. 
All listed detonators have a storage review period of 20 years. 

I ER-213 
ER-235 

I EX-12 
EX-12B 
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1E268 
1E27 
1E29 
1E30 
1E31 
1E33 
1E34 
1E36 
1E38 
1E38 T.F. 

ER-312 
ER-3128 
ER-344 
ER-347 
ER-352 
ER-353 
ER-370 
ER-349 
ER-350 
ER-351 

General Safety 
Attachment 1 

MC1991 
MC2320 
MC2427 

MK13C 
MK20 
MIC22A 

RL1 

DETONATORS, CoatiDued 

ER-371 RL2 
ER-377 
ER-379 RP-1 
ER-380 RPl/31 
ER-383 RP-2 
ER-396A RP-80 
ER-3968 RP-83 
ER-400 RP-84 
ER-402 RP-87 
ER-403 

MVNITIONS 

SC101 

. 

Military munitions are allowed if no further aswmbly or disassembly operations 
are involved. An adequate description should be in~ DX-4 file. Jntemal devices 
that contain primary explosive are aDo~ if they are •out-of-line• and are not 
used as the initial initiation point Thi Initiator must remain in a safe state until 
the first ignition source is activated following standard operating procedures. 
Any configuration where the primary explosive unit is external or is to be used as 
the first initiation or ignition source becomes a special operation requiring a 
separate SOP or SWP. 

Some of the DX-4 milituy munitions are listed as rejects or defective lots because 
they do not meet either physical specifications or performance testin& 
specifications. There are no safety issues related to their rejection. Any arriving 
munitions marked as rejects wiD be treated as Storage Compatibilfl¥ Group L until 
the reason for rejection is known. 
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. General Safety 
Attachmeat 1 

SPECIAL EXPLOSIVES 

Tile use of these explosives is limited to the provisions of the indicated SOPs. 

Explosive Pertinent SOP References Storage Rev. 
Period 

Liquid Gun DX-11 SOP: 15-11-4.20, 2years 
Propellant -u;p 1846, TA-36-3" 
LGP1846 
3E-1 Detonator 3E-1SWP 20years 

COMPOUNDS FOUND in TA-16 SOP 1.1.0, "Established Explosives atTA-16," 

but not listed in any DX Division list 

Al-ANFO 

BDNPA 

BDNPF 

BTX ( 5,7-dinitro-1-picrylbenzotriazole) (transportation only) 

DNP A (2,2-dinitropropyl aaylate polymer) 

DNT 

HBX-1 

Methane/ Oxygen mixtures 

Nitrocellulose (Nq 
PYX (~6-Bis picryllcamino0-3,5-dinitropyridine) 

STRATABLAST C (storage and transportation only) 

TAGN ( triamino guanadine nitrate) 

TAL-lOOSE (storage and transportation only) 

TNS (Trinitrosti.lbene) 

TNT/NC 

TPM (tripicryl melamine) 
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Geaeral Safety 
Attachment 2 

Attadameat 2 

Adhesives, alaes, ud coatiap roatiaeiJ aed at DX Dmsioa ll'iriJII Areas. 

• Methylmethacrylate/ solvent glues (Duco, Testor' s model cemen1;, other 
propriebuy materials of equivalent composition). 

• 3M Industrial Adhesive-226. 
• CI'A-21inoleum cement for Detasheet only. 
• ElvanoL 
• CPR-1009-18 adhesive. 
• Silastic TRV-140, -731,-732,-892,-3145 
• Eastman 910, Perma Bond 910 adhesive, Loctite 495 adhesive, and other 

cyanoacrylate ester adhesives • 
• 3M Aerosol spray adhesive. 
• Aralhex. 
• GE Silicone Rubber R1V 162. 
• Polad [10 wt% Polacure-740M diamine (Polaroid Corp.)/38 wt% Adiprene 

5333/52 wt% acetone]. 
• Polyurethane 7200, with sets A and B. 

When necessary, the following chemicals IDd gases may be used for light imensification or 
quenching. 

Aluminum Fluorosilicate (This is a poisoa; wuh haads after 111e.) 
Aluminum Oxide 
Butane 
Krylon Spray Paint. 
Magnesium Oxide 
PETNpaint 
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Approved Glues aad Adhesives 

Geaeral Safety 
Attachmeat 2 

• An epoxy -polyamide adhesive know u "Green Glue" IDd formulated fi'om Epon 828 and 
Versamid 140 is approved for use in detonator and HE usembties. This adhesive is covered 
under Mound Facility's Specification 1-9600. 

• CyanoaayJate adhesives such u £utrrum 910 may DOt be used in direct contract with PETN. 

• Devcon S-minnte epoxy is approved for permitted explosivea, except TNT and explosive 
compositions containina TNT, IDd ia permitted for ewmblies which wiD hold Jiquid 
explosives after the adhesive is c:ured. 

• Barco Bond 16S IIIII liS - The c:uriDa reaction for tbis material is emthermic: therefore, tbe 
thickness of the adhesive layers must not ex.ceed l.Smm (tn6 iD.). 

• Sylgard 182, 184, IDd 186 
• DC 93-119 
• GE630 
• CPR-1009-78 +Component "T' 

Adhesive 

Aerobond 2017 

VEEP 1S79 
VEEP 1579T 

Torr Seal 

Po) amine 1000 
cured polyurethanes 

Adclitiu or Cataly!t 

Venamid 140 
DMP-30 

Polyamide 

........ 
Compatible with HE. Bmthermic 
reaction. non•t make more tban so g 
at a time. 

Not CClCIIpEble with aB HE. May be 
· used on PBX 9502, TATB, and 

mixtures ofTATB and inert 
materiala. 

em be Uled on HE u described in 
report #1250. Ideal for vacuum licatioDs, lin ._.__ 
app Ml4&aaa. 

Compatible with HE. Slight foaming 
&om moisture. Do not breathe 
Vlp01'I. 

"'' :._ I 
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Attacbmeat 3 

DX Division Preparation Rooms 

Location of charge preparation rooms at TA -15 and TA-:36: 
Building TA-15-242 

Building TA-36-4, Room A (Eenie Site) 
Building TA-36-5, Room A (Meenie Site) 
Building TA-36-7, Room A (Minie Site) 
Building TA-36-11, Room A (Lower Slobbovia) 
Building TA-36-82 (Daisy Mae-Kup) 

Assembly and preparation areas at TA-40: 
Building TA-40-14 serves Firing Chamber 15 
Building TA-40-11 room 106 administered by DX-1 u part of aystal growing operation at TA-40-12 .· 
Building TA-40-6 serves Firing Chamber 5 
Building TA-40-41 serves Firing Chamber 4, and miscellaneous large shots 
Building TA-40-3 is administered by DX-1, as a part of gas gun operations. 

The assembly and preparation area at TA-14 Q Site is 
Building TA-14-23 rm 104. 

Shot preparation facilities at TA-39 are: 

Building TA-39-4 
Building TA-39-111 

trim shack 
shot assembly building 

Building TA-39-77 propellant assembly for gas guns is administered by DX-1. 
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Attachment 4 

July 1996 
P e I oft 

List or the net names, caD sips, frequencies, and normal use areas ror radios. 

DX Radio Channel Orpnizaljon CaD lettm 

1 DXI 

2 DX-2 

3 DX-3 

4 DX-4 

5 DX-S 

' DX-6 

7 DX-7 

I DX-00 

' DXFJeet·· 

10 Emergeacy 

11 Emergeacy 

12 Emergeacy 

13 Emergency 

14 Emergeacy 

15 Emergency 
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Attacbmeat S 

Attacbmeat S 

Load Limits for DX Division FacDides 

July 1996 
Page 1 of4 

Explosive (Load) Limits Durin& Faria& OperadoDL The firing load limit is the maximum 
.iiDOUDt of explosive that may be fired at a firing site without special authorization. The 
maximum amount may be fi.uther modified by location of the shot relative to the portglass and 
the bunker. See site-specific SOPs. · · 

Usual HE ruing Limits at ruing Sites 

Buildia2 or Site U.it(ka) U.it(lbs) 
TA-14-34 see site-specific see site-specific 

SOP SOP 
TA-1S-306* 68 ISO 
TA-1S-310* 68 ISO 
TA-36-3 227 soo 
TA-36-6 907 2000 
TA-36-8 907 2000 
TA-36-12 2268 sooo 
TA-39-6 91 200 
TA-39-57 227 soo 
TA-39-88 908 2000 
TA-40-4 2S ss 
TA-40-5 0.45 1 
TA-40-8 10 22 
TA-40-15 2S 5S 

*Limits away ftom the nmways at R31 0 and R306 firing 1re11 can be exceeded only 
with the approval of the DX-4 Group Leader or designee. 

These limits may be modified by permission of the Group Leader through the SWP 
process. 

Storace Mqaziae Load Limits ·aad Penoaael Limits 

Each Magazine bas a maximum limit on the amount of explosive that can be present during 
Normal operations. The limits for DX Division magazines are listed below, and in the Firing
Point-Specific SOPs. 
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Explosives Load aud PersoDDel Limits at 

TA-14 

TA-15 

TA-22 

TA-36 

TA-39 

· DX Division Magazines 

structure 

Q-22 
Q-24 

TA-lS-41 

TA-15-42 
wing vault 

TA-15-43 

TA-15-241 
TA-15-243 

TA-22-18 

TA-3~83 
Promoe 
TA-36-83 

;(2) 

Promoe side rooms 
(2) 
TA-36-10 
Moe 
TA-36-9 
DetMoe 

TA-36-7, south ead 
MiDie Site 

TA-36-11, 
southeod 
Lower Slobovia 
TA-36-4, 
westead 
Eeaie 
TA-36-205 
Amrmmi1ion 
U-fA'rtainer 

TA-39-3 

load limit, kg 

300 lbs 
2Sibs 
(cldaDalon) 

200 lbs 
,_ -" .... 
\, :1 

20001bs 

3001bs 

1000dets. 
100 lbl 

20001bs 

500 

70,454 

1000 each part of 
70,454 total 

4500 

200 

200 

200 

450 

7.500 lb. 

persoDDellimit 

c 

2 

3 

3 
3 

3 D 

7 

7 

5 

2 

5 

5 

5 

3 
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TA-39-S 

Vauhsleach 
TA-39-77 

TA-40 
TA-40-13 

magazette 
TA-40-10 

(DX-1) 
TA-40-7 

TA-40-2 

TA-40-40T 
TA-40-40 
TA-40-38 
TA-40-37 
TA-40-36 
TA-40-39 {DX-11 

Geaeral Safety 
Attacbmeat 5 

3,000 Jb. 

10 lb. 
3001b. 

180 
2.0 

2.0 
2.0 

40 
2.0 

36 
165 
360 
360 
S1 

3 

-
3 DX-1 iurisdiction 

3 D 
NIA 

"4 D 
NIA 

3 L 
N/A A 
NIA HA 

4 D 
3 D 
3 
3 D 
3 D 

Preparation Room Penonnel ud Esplosiva Load LilllitJ 

Each Explosives Preparation Room has a maximum limit on tbe amount of explosive that can be present during normal operations. Tbe limits for DX Division Preparation Rooms are listed on the door of the Preparation Room. 

Personnel limits are established to preveD1 crowding oftbe preparation room &om causing an accident, and to limit casualties in case of an accideut. 
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Attachment S 

PenoDDel md Explosive Load Umill at DX Dirilioa PftparatiOD Roolll8 

Ba.DctiDg No. Opera taD Cuull Explosives (kg) 
TA-14 

TA-14-23 2 1 so 
room 104 
TA-14-23 6 0 0 
room 104 

TA-15 
TA-15-242 

TA-36 
TA-36-4 2 2 100 
TA-36-5 2 2 100 
TA-36-7 2 2 100 
TA-36-11 3 2 100 
TA~ 3 2 No explosive storage, 
each room except shot usemblies in 

process or waiting to be 
- fired. 

TA-39-4 Trim 
Shack 
TA-39-111 
Assembly 
Building 

TA-40 
TA-40-3 3 0 2 
TA-40-6 5 0 2 
TA-40-11 5 0 2 
(room 106) 
TA-40-14 4 0 25 
TA-40-41 5 0 36 
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Attacbmeat 6 

TNT Equivalent of some Common Explosives 

Traditionally, load limits are expressed in terms of "Pounds (or kg) of TNT Equivalent. • Because 
the explosive power of aome explosives exceeds that of TNT, the actual weight of these 
explosives needed to reach the load limits are less the number of Pounds of TNT Equivalent. 

TNT Eqaivaleat Wejptl . 

BARATOL 
COMPB 
C-4 
HMX 
LX-01 
LX-10 
LX-11 
LX-14 
NG 
NQ 
OCTOL70/30 
PBX-9007 
PBX-9010 
PBX-9011 
PBX-9502 
PBX-9404 
PBX-9407 
PBX-9501 
PENTOUTE 
PETN 
RDX 
TATB 
TETRYL 

0.525 
1.092 
1.129 
1.042 
1.222 
1.101 
0.874 
1.119 
1.136 
0.75'2 
1.113 
1.108 
1.044 
1.087 
1.037 
1.108 
1.136 
1.129 
1.085 
1.169 
1.149 
1.037 
1.071 
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Attachment 7 

DermitioD of explosive CODtamiDatioL 

Memo from the ERC attached. 

July 1996 
Paae 1oft 



I lOP Rabie. 02•41 PI ""'' -. C:ODt111Waat1oa 

Date: ~ed, ' Mar ltt' 14ztlt1' -0700 
X-Sender: u084,t71pobox1,,3.1anl.gov 
To a vasilik_geralcLc:IILul. Ct:N 
Froa: ~abiriLanl.ODV (Ron Rabie) 
SUbjec~: Cont~nation 

Jerry: 

Here is a draft of a ...o on the subject of firing site contamination. 

~ith reference to the memorandum to Distribution dated November 2t, 
1993 t==• Lucht at' DX-1,, and the statment therein, •tt ... which only have 
trace . :ton-visible) a110unts of non toxic HE on tb- and are not hazardous 
in any "4Y, should not be labeled contaminated•, the Explosive Review 
colllllit:ee (£RC) wishes to add the following. •'!'be word It- is not 
restri::ive in any senae and .. Y be assumed to apply to shot standa, 
insula:ion, shot assembly aida, firing cables, optical co.ponents including 
mirrors, sand bags, barriers, electrical equis-enta, -tal aas-.bliea, etc. 
The presence of aoot on various Mterials used, abused or consumed in the 
course cf firing a shot does not, of itself, constitute HI conta.ination.• 

This elaboration of the original text is ..ant to clarify the 
meanir.; of the original and not to alter the spirit of the original. 

kon R&:ie, Acting ERC Chai~ 

. ' 
' 

1 



LOS ALAMOS To/liS: DlsUibadall 

NA110NAL LABORATORY F....nl!: ..., Lact&t~C920(i'i' 
memorandum I'IIMwiFAX: ~.011117.QD 

EXPLOSIVES TB:HNOLOGY Sy.UOI: DX-16 

EXPLOSIVES REVIEW C0MMrTJEE 0..: ~O¥CIIIber 29. 1993 

1 na:ady naiwd a request(~ fmaa Tcm TUI'IIII' (I)X-1()) far a •olidal'" defln"i9D ct aplaliw 
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This SOP covers the conduct of explosives test-firing operations and nonexplosive tests 

conducted at OX Di,.ision firing sites. This document is not to be used as a "stand alone·· 

document. Further training and understanding a site-specific SOP are required before conducting 

firing operations at any OX Division firing area or site. 

2.0 PURPOSE 

This SOP provides necessary information, descnbes the hazard~ and specifies safety procedures 

common to all Fuing Areas. Detailed descriptions of operations at particular firing sites may be 

found in the Site-specific SOPs for those firing sites. This SOP also generaDy descnbes the 

procedures for preliminary preparations, circuit testing, clearance, firing operations, misfires, test 

failures, and postshot activities at DX Division firing sites. 

3.0 SCOPE 

This SOP is applicable to all personnel who frequent the areas listed below, or who are authorized 

to perform explosives firing operations at the areas operated by DX-4. In addition, DX-4 support 

personnel (staff members, appropriate clerical personnel, etc.) shall also be familiar with this SOP. 

This SOP covers operations at the following firing sites. 

Building or Site Common Reference 

TA-14-34 Q Site 

TA-15-306 R306 

TA-15-310 
:-"1~ R31 0, PHERMEX/MOC 

TA-36-3 Eenie Site 

TA-36-6 Meenie Site 

TA-36-8 Minie Site 

TA-36-12 Lower Slobbovia 

TA-39-6 Point 6 

TA-39-57 Point S7 

TA-39-88 Point 88 

TA-40-4 Cbamber4 

TA-40-5 ChamberS 

TA-40-8 Chamber 8 {1 0-kg vessel) 

TA-40-15 Chamber JS 

These Explosives Firing Sites are identified on the Maps in Attachment 1. 

Gun facilities at TA-39 and at TA-40 are under the jurisdiction ofDX-1. 
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Access to the firing areas is covered in the DX-4 SOP, •General Access Centro~ • and by area

specific SOPs forT A- I 4, TA-39, T A-40, Area III, and Area K-1. 

4.0 

• 

• 

• 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 
• 
• 

• 

DEfTh1TIONS 

Aborted Shot - An aborted shot is one that for any reason cannot be fired as planned 

and is to be returned to storage. 
Access Gates - Gates or chains that can be locked. The keys are administratively 

controlled by the Access Control Office and the Local Access Offices. 

Barricade - A portable device, such as a sawhorse, with an appropriate sign. used to 

halt traffic into an area that is hazardous or is about to become hazardous. 

Bunker - The main protective building at a firing site, housing the control room, and 

usually the CDU, camera and diagnostics. · 

CDU - Capacitor Discharge Unit . 
Chamber - Bunker. The main protective building at a firing site, housing the control 

room, and usually the CDU, camera and diagnostics. 

Oearance - Process by which an exclusion area is established and determined to be 

free of unprotected per so nne~ and safe for a firing operation. 

Oearance Checklist - A step by step guide to ensure that each element of the clearance 

plan is executed and documented. 
Oearanc:e Patrolman - A Knowledgeable Person who physically inspects a clearance 

area or manually observes a barricade to assure that people are excluded from hazard 

zones. 
Oearanc:e Plans - Procedures that protect personnel within the firing areas by 

control!ing conditions during explosive experiments, radiographic operations, or other 

potentially hazardous operations. The level of the clearance plan determines the control 

procedures to be followed. 
Oeared Area - An area that has been physically patrolled by a Clearance Patrolman 

performing assigned duties, or an area in which all personnel have been accounted for. A 

Cleared Area has been declared safe for firing operations to proceed. 

Detonator Cable - The electrical conductor connecting a detonator to a CDU, or any 

initiating device to a firing unit 
EED - Electroexplosive Device 
EBW - Exploding Bridgewire 
Firin& Area - The areas where firing operations are conducted. Access to these areas is 

controlled, aDd is through an Access Gate. These areas are K-1, Area m, TA-40 Fuing 

Area, TA-39 Firing Area, and TA-14. 
Firin& Cable - The electrical conductor conveying a trigger or firing pulse to a CDU or 

other firing unit. 
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• Firing Checklist •• (may include clearance checklist) A list of steps to be taken in 

preparing to fire and firing. Used as a reminder to ensure that no steps are forgotten, and 

all steps are documented. 

• Firing Keys - Strictly controlled keys that unlock firing circuits. 

• Firing Leader - A DX Division employee, authorized by DX--41ine management to 

supervise, conduct, and be responsible for operations at the site of the test. This person's 

accumulated knowledge and experience are crucial to all explosives firing operations. 

• Firing Point or Site • The actual location of an explosive test and its exclusion area 

behind the appropriate safety gate. 
· 

• Firing mound - Firing mound refers to the sand pile or steel firing pad on which the 

shot assembly is placed. 

• Hazard Cirde - A region, not always circular in sha~ that is evacuated in a clearance 

plan because shrapnel from the shot is expected to land within that region. May also be 

called a hazard zone or a fragment area. However, the definition of a Hazard Circle is 

only a guideline, fragments occasionally land outside of them. 

• Hazard Zone - Hazard Circle 

• Ht - High Explosives. 

• HV - High Voltage 

• HVPS --High Voltage Power Supply 

• Low Energy EEDs -- Hot-wire initiators. squibs, blasting caps, etc. 

• 1\lisfire - That which occurs when there is no e\.idence of detonation or energy release 

after pulsing the firing circuit. 

• Partial Firing - When one or more of the explo~'C charges in an experiment fail to 

initiate. Often significant quantities ofunreacted explosives are scattered on and around 

the firing mound. 

• PFN -- Pulse Forming Network. (includes pin boards and pulse boosters) 

• Roadblock - A roadblock is established by having a DX Division employee or trained 

Knowledgeable Person (Clearance Patrolman) in the road to stop traffic. The roadblock 

may be an employee with a radio, or an employee with a ndio and a vehicle. This person 

maintains contact with the Firing Leader and the Access Control Office as necessary. 

• Safety Gate - A gate at the entrance to a Firing Site. The last gate before hazard is 

encountered. A safety gate may be interlocked. 

• Shot Infotmation Patket - For the rtre Department, a list of hazardous materials 

included in shots that they attend, and MSDS fonns for those materials. 

• Test Mode (Firing circuit) - A condition in which firing circuits may have power on 

them, while clearance conditions are not met, by use of a special key and a special 

procedure. Administrative requirements for usma test mode are defined in site-specific 

SOPs. Neither detonators nor explosives are coDDeded to the firing circuit in test mode. 
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Shall have immediate responsibility for the operational safety of an operation, and shall 

be the final authority on questions of safety and procedure during operations at a Firing 

Point. 
• Knowledgeable about group SOPs and operations. · · 

• Responsible for selecting or confirming the choice of the appropriate clearance plan 

(hazard circle) for the shot, based on experience, Jmowledg~ of shot design, 

calculations, DOE or DoD guidelines. aud weather conditions. 

• Responsible for overseeing the safety of the firing crew, other persoooe~ equipment, 

and facilities at the firing site. Responsible for the safety and security of the firing 

operations. 
• Responsible for persoMel control on the firing mound or m· the firing chamber. 

• Shall not permit firing until all persoMel within the hazard zone of the shot are in safe 

shelters, or are removed from the hazard zone. 

• Responsible for firing keys during firing operations. 

• Ensures that safety and operational equipment is used properly. 

• Participates in inspections; ensures that auy defects found during routine maintenance 

and inspection are corrected by the appropriate persoonel. 

• Assists in critiques and accident investigations~ reports occurrences. 

• May delegate some responsibilities to authorized personnel. 

5.1.3 Access Control Officer 

• Participates in clearance procedures as appropriate. Interacts with Firing Leader for 

firing operations. 
• Interacts with Lead Clearance Patrolman during a clearance. 

• Administers personnel access into firing areas. 
• Responsible for managing the exchange badge process, both pictured exchange badges 

when used for Knowledgeable employees. and visitor badges. 

• Responsible for the flow of personnel to aud from firing areas. 

• Verifies that requirements for visitor access are met. Maintains visitor access 

documents and recon1s. 
• Is the single point of contact between the firiDs sites and the FR Department. 

• Frequently baudles communication to DX-4 Group Office, DX Division Office, and 

security personne~ on bebalfofthe Fuing Leader. 
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• Assists activities in the firing area, including communications, traffic, and visitor 

centro~ when a clearing or firing operation is in progress. 

• Responsible for the successful performance of clearance processes and post·shot 

sweeps. 
• Erects and controls barricades as cecessary alol)g access routes. Locks safety gates 

with key controlled by the Firing Leader or Lead Clearance Patrolman as necessary; 

posts warning signs for approaching traffic and removes barricades when clearance is 

lifted. 

S.2 Required Reading 

5.2.1 Each en.pJoyee who participates in firing operations must read this SOP, other 

applicable general SOPs, and the Site-specific SOP(s) applying to the firing site(s) used. 

5.2.2 The DX-4 Group Leader or designated line supervisors wiD determine who must 

read these SOPs, and who will be authorized to work in the OX Division firing areas. 

5.3 Training 

5.3.1 All training is to be in accordance with the OX Division Training and 

Qualifications Manual. Explosive operations shall be performed only by personnel \\ ith 

proper training and supervisory approval. 

5.3.2 Supef\isors are responsible for on-the-job training, documentation of on-the·job 

training (as required), detailed instruction, and for monitoring the operators for 

competence and adherence to instructions. 

5.3 .3 All personnel conducting or involved in on-site preparation or firing acti\ities shall 

have read, understood, and agreed to adhere to the established procedure and 

requirements of this SOP. the DX Division Operations Mauual, the LANL Electrical 

Safety Program, the DX Division ES&H Charter, and the local Building and Site 

Emergency Plans. 

5.3.4 All visitors present during a f~ring operation shall have read, understood, and 

agreed to adhere to the Visitor lnsU'Uction Packet and to the instructions given by the 

Firing Leader or his designee. 
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5.3.5 Fire Department Trainin& 

The Fire Department shall be provided with the Visitor Information Packet, Off-Road 

training, and the Shot Information packet (MSDSs of hazardous materials) for each 

shot they attend. 

5.4 \Vaste Minimization 

5.4.1 Waste minimization will be handled according to the Waste Minimization 

section of the OX Division Operations Manual and the LANL ES&H Manual, 

AR 10-8. 

5.4.2 Waste generated from fll'ing operations must be reduced as much as technically 

and economically feasible. Material substitution, good housekeeping, and hazard 

segregation must be incorporated into all waste generating activities, in order to meet 

this objective. 

5.4.3 All waste will be handled according to the OX Division SOPs 1, and 6, 

governing waste and the LANL ES&H Manual, AR 10-3. 

6.0 PRECAUTIONS AJ'l> LL\fiTATIONS 

6.1 

6.1.1 Appropriate Standard Operating Proc.edures (SOPs) or Special Work Permits 

(S\VPs) shall be available before any explosives operation is performed. Such SOPs or 

SWPs shall be available at the site of the operation and shall be understood and obeyed. 

When operations will be performed that wilJ change or bypass these procedures or 

introduce additional hazards, a Special Work Permit (SWP) or another SOP wilJ be 

written and approved to cover each operation. 

6.1.2 Any major departure from previously approved shot configuratioos must be 

reviewed by the DX-4 Group Leader or designee before fll'ing. A change in 

configuration includes any change in hazard resultin& from alterations in fll'in& 

protocol, materials, shrapnel potential or direction, beatin& methods, invasive 

diagnostics, electrical equipment, location on firing mound, or any other modifications. 

6.2 Identified Hazards 

Explosives, high voltage, x radiation, laser radiation, chemicals, DU, and normal industrial 

hazards are the hazards identified with fll'ing operations. These and other hazards associated 

with fll'ing and other DX-4 operations are described here, in the General Safety SOP, and 

other operation- or site-specifiC SOPs. Some of the general hazards to be aware of are: 
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• Explosives testing is loud. Hearing protection must be provided at aU operations where 

there is a potential for hearing damage. 

• Electrical hazards exist due to the firing circuits and High Voltage circuits or those used to 

power the circuits that are used to gather data. 

• Lightning is a hazard, particularly where explosives are present. AJJ operations involving 

explosives are suspended during electrical storms in accordance with the DOE Explosives 

Safety Manual. Any person perceiving a safety hazard from lightning may suspend the 

operation. 
• Cranes, crane operations, and forklift use are discussed in the DX-4 Hoisting and Rigging 

SOP. 
• Vacuum and high pressure lines or vessels, or use of HE under vacuum, present serious 

mechanical and explosive hazards which are discussed in the DX-4 Vacuum SOP. 

• Radiography is covered by site-specific Firing SOPs, the DX-4 Portable X-ray Operation 

SOP, and the DX Division Radiation Protection SOP. 

6.3 General Considerations 

6.3.1 Access to F'uing Areas and Fuing Sites 

Access to all OX-Division Firing Areas is administratively controlled by the issuance of 

keys and through access control procedures detailed in the General Access SOP and 

Firing-Area-specific SOPs. Firing Areas are entered through key-operated gates. During 

hazard operations. firing sites are entered only With permission of Firing Leader. 

DX-4 knowledgeable personnel and other knowledgeable persoMel gain access to the 

firing areas by using administratively-controlled keys. All other indi,iduals must clear 

through either the Access Control Office (for TA-15, TA-36, and TA-39), the DX-1 

Group Office (for TA-40), the DX-2 Group Office (for TA-14), or the Administrative 

Office at T A-39 before they wiD be allowed access to a firing area. Qualified Office 

persoMel instruct visitors on the site hazards, have them read the appropriate visitor 

information, and enter their names in a log. Access Control Procedures are discussed in 

detail in DX-4 Access Control SOPs, including "General Access Control ... 

6.3.2 E"J)Iosh·e (Load) Limits During Fui.ng Operations 

The firing load limit is the maximum amount of explosive that may be fued at a fu ing 

site without special authorization. The maximum amount may be reduced by location 

of the shot relative to the ponglass and the bunker. See site-specific SOPs. 
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Typical BE Firing Limits at Firing Sites 

Building or Site Limit (kg) Limit (lbs) 

TA-14-34 see site-specific see site-specifJC 

SOP SOP 

TA-lS-306* 68 ISO 

TA-15-310* 68 ISO 

TA-36-3 227 soo 

TA-36-6 907 2000 

TA-36-8 907 2000 

TA-36-12 2268 5000. 

TA-39-6 91 200 

TA-39-S7 227 soo 
TA-39-88 908 2000 

TA-4().4 2S ss 
TA-40-S 0.45 1 

TA-40-8 10 22 

TA-40-IS 2S ss . 
*L1m1ts away from the runways at R310 and R306 finng areas can be exceeded only 

with the approval of the DX-4 Group Leader or designee. 

These limits may be modified by permission of the DX-4 Group Leader through the 

SWP process. 

6.3.3 Personnel Limits During firing Operations 

The number of personnel present on the firing mound during shot preparation must be 

minimized, to minimize the number of people injured or killed in an accident and to 

reduce/disturbance of firing crew. 

The maximum number of personnel allowed at the firing site when explosives are present 

is given in the site specific SOP for each firins site. For stated times and purposes, 

changes in the personnel limits may be authorized by the DX-4 Group Leader or designee. 

6.4 Pre-shot 

There are a number of limitations that are determined prior to the firing of a shot. These 

include identification of the hazard zone, clearance plan, and requirements for Fire 

DepaninentsupporL 
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Hazard circles (zones) are pre-defined, and the appropriate size area (not necessarily 

circular) is chosen for each shot, according to the hazards associated with the size, 

materials. configuration. and explosives in the shot. The choice of hazard circle dictates 

the particular Clearance Plan which will be used. The area inside the Hazard circle is 

cleared before the shot. according to the Clearance Plan for the panicular Firing Site. 

Specifics of clearance plans, and maps of most hazard circles, can be found in site

specific SOPs for the Firing Sites. 

6.4.2 Clearance Plans 

Clearance Plans have been developed to protect persoDDeJ within the hazard zones. 

Clearance Plans are specified for explosives firing operations, for the production of 

radiation or pulsed-power discharges, or for shots that may release toxic material. 

Specific details of clearance plans are given in Site-specific SOPs for Firing 

Operations. Each Clearance Plan is based on a defmed hazard circle within which aU 

personnel must either be excluded or inside a bunker. Before the shot, a clearance 

procedure is used to locate personnel within the hazard area, remove them. and then 

physically block entrance to the area until the shot is done and the area is safe again. 

• At TA-15 and 36, Clearance Plans are call~d A-Minor, A, B, and C, increasing in 

radius by increments of 250 meters. 

• At TA-39. Plans are called levels 1, 2, 3, 4, and 5, and a separate safety gate exists 

for each level. at greater and greater distances from the Firing Site. 

• At TA-40-4, two hazard circles exist. 

• At TA-40-5, -8. and -15 and TA-14, a single hazard circle and Clearance Plan is 

used for every shot at a given Firing Site, based on the largest shot that will 

normally. be fired at that site. 

Provision for large shots can be made for any area at any time, using the SWP process. 

6.4.3 Clearance Notices 

When a shot is planned, a notice will be posted in one of four places, depending on the 

firing area: 

• Area K-1. Area III- in the Access Control OffJCe at TA-15-183 

• TA-40 firing area- at both TA-22-90 and TA-40-1 

• TA-39- on the shot board in TA-39-2 

• TA-14- in R183 and the DX-2 Group OffiCe at TA-9-21. 
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The Access Control Office at R 183 will be informed of every shot, or series of shots, 
regardless of location. The notice will include the firing point, the date and time 
scheduled for firing, the level of the Clearance Plan, the Firing wder, shot number, 
and other pertinent details as appropriate. This notice will remain in place until a safe 

condition exists. 

6.4.4 Clearance Checklists 

A Clearance Checklist is used by the Firing Leader. and the Access Control Office for 
each Clearance Plan. Checklists may indicate tbe area to be cleared, the hazard radius, 
traffic control requirements, firing data, clearance announcement requirements, tbe 
names of the Lead Clearance Patrolman (if applicable) and Firing Leader, and other 
information about the shot. Clearance checklists are included ill Firing Site SOPs. 
They may be part of the firing checklist. 

6.4.5 Fare Department Notices 

Fire department access to firing areas is controlled to avoid exposing the firemen to 
explosive or other hazards, but access must be rapid in case of a fue. 

6.4.5.1 Tbe Access Control Office at TA-15-183 will be notified ifF1re Department 
activity is needed at any firing area. Access Control PersoMel communicate with and 
advise the Fire Department when they are needed, and arrange for access to be available, 

rapid, and safe. 

6.4.5.2 \\'hen the Fire Department is called to stand by. the hazardous materials in each 
experiment must be identified, and a packet of MSDS forms prepared. in case of a fire 
involving the experimental assembly. If the Fire Department is caJled to fight an 
unexpected fire that is caused by a shot, it is the Firing Leader's responsibility to inform 
the Fire Department of the presence and identity of hazardous materials. 

6.4.5.3 Fire Department access is discussed in the site specific SOP for 
each Firing Site. 

6.4.5.4 If more than one shot is fired with the Fire Department on standby, the 
Firing Leaders, Access Control, and the Fire Department will be in agreement 
that the first shot is complete and the area is safe, before the second shot can 
proceed. 
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Explosives operations usually begin with the receipt and storage of explosives and explosives

containing devices. Preparations of tests (assembly, gluing. etc.) can then be performed. 

These operations are described in the SOPs on Packaging and Transportation. Explosive 

Storage, and Preparation Room Operations. 

6.5.1 Handling and Transfer of Explosives 

The general precautions for handling HE are given in cbe General Safety SOP. 

PanicuJar caution should be exercised in the movement of HE. Explosives wiU not be 

transported over walkways which are hazardous because of ice. snow. weed 

overgrowth, or ocher adverse conditions. Explosive baDdling shall be permitted onJy 

where handling areas are free of obstructions. 

• Shots should be carried to the Firing Point with attention to footing and to tripping 

hazards such as sand. weeds. and cables. 

• Shots must be placed by OX-Division knowledgeable personnel under the direction 

of the Firing Leader. 

• Only qualified crane operators may operate cranes used to place shots. All Ufts 

in,·oh·ing explosh·es are to be considered high-consequence Ufts. 

6.S.l Tools and ~faterials 

Various tools and materials may be used in the assembly of a shot and the associated 

diagnostics. Equipment and materials not specifically allowed by this and other DX-4 

SOPs ("'ith attachments) and S\\'Ps is forbidden. In experiments involving other groups, 

equipment needed to prepare their part of the experiment is permitted on the firing point 

only if it is covered by a DX-4 SOP or SWP, or an approved SOP from that group; and if 

its use is not prohibited by the Firing Leader. 

!\ltchanical 
• Ordinary band tools may be used near the charge, but may not be used to strike, 

cut, or otherwise work on the charge. The only forming and cutting operations on 

solid explosives which may be performed as a pan of the assembly procedure are 

the hand forming of Composition C, and the cutting ofPrimacord and DuPont 

Detasheet with a razor blade. Bending of DuPont Detasheet explosive is aiJowed, 

as long as the radius of the curvature is greater than four times the sheet explosive 

thickness, to prevent tears. 

• A staple gun may be used to secure wires or other non-explosive items to the 

charge stand or container. 

• Equipment listed in Attachment 4 may be used on the firing point during the 

setting of the shot. 

• When any of this equipment is used, appropriate sbielamg shaD be used to prevent 

sparks. heat, or impact from reaching the explosive. 
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• Any II 0 volt alternating current that is used when persoMel are present on the 
firing mound shall be Ground Fault Circuit lntenupt (GFCI) protected, unless 
GFCI renders the equipment inoperable (e.g. inductive motors). Equipment using 
a J J 0 volt alternating current must be kept a minimum of one meter from exposed 
explosives, or else an SWP wiJI be used. Appropriate measures shall be taken to 
prevent such equipment from any contact with explosive(s). An insulating barrier 
such as Plexiglas between the IIOV and the explosive allows closer proximity. 
After the mound area is clear of persoMel:, a nonnal I I 0 volt alternating current 
circuit may be used. 

• No powered hand tool or appliance (except for a soldering gun) shall be used 
within 60 em (2ft) of bare explosive without an SWP. Bare explosive is 
explosive that is not protected by a barrier that can withstand fragments, sparks, 
heat, or tool bits (and broken tool bits) from damaging the explosive. 

• Soldering may be done with a banery powered soldering gun or a soldering gun 
that does not remain bot when not in use. The hot tip is always kept at least 30 
em (1 ft) from any bare exposed explosive(s), and is kept one meter (3 ft) or 
more from any exposed explosive(s) when not in use. 

6.5.3 Electronic Devices and Diagnostics 

Many shots have electrically charged pins or switches incorporated into the assembly 
for diagnostic purposes. A variety of pin and gauge diagnostics are used in contact 
with bare explosive and propellant assemblies. lt may be necessary to test experimental 
equipment and pin circuits with pulse-forming-network (PFN) pin voltage or other 
electrical sources turned on. General precautions for energizing these devices are given 
here. Details are specific to individual diagnostics and frring sites. 

• Pin circuits may be assembled and attached to the transit-time electrodes with 
crimp connectors or alligator clips. Pin circuits and potential shorts in explosive 
monitoring pin and foil circuits may be checked using an approved ohmmeter 
powered with a 1.5-V battery such as a Simpson 160 or 260. Tbe meter must 
be certified as specified in DOE Explosives Stzfny Manual r~ 7, Chapter II, 
Section 13.8, and be approved by DX-1. 

• Pins that are in direct contact with the explosive (co-ax, foil, painted switches, 
etc.) are often wired to separate plugs (known as H.E. pluas) so they can be 
identified and isolated from the PFN vohaae supply. These plup must be 
specifically labeled and verified by DX staff. These special plup must never be 
connected to the PFN when the power is on. Before the frring party retires to 
the control room for a f1ring operation, tbe explosive pin and foil monitors are 
connected to the PFN with the power off. 
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• If the voltAge and current are limited to less than S V and to 200 mA, then the 

power can be applied to the diagnostics without clearing the firing site. 

• If the diagnostic power supply applies voltage greater than S V, or current 

> 200 rnA, then the supply is controlled by the firing control panel so that 

voltage cannot be applied to the gauge unless the firing panel/voltage key is 

used in the test or Fire Mode. If a test mode is available and is used, then the 

clearance for the shot must be in place, before applying current or voltage to the 

diagnostic on the bare explosive. After all personnel are in the control room or 

bunker, the PFN voltage can be turned on. If it is necessary to return to the 

firing point, the voltage to the HE plugs will be turned off and remain off until 

everyone has returned to shelter. 

6.5.4 Vacuum 

Some shot designs call for the use of a vacuum chamber. Any shot that requires a 

vacuum wilJ comply with the procedures in the DX-4 SOP governing Vacuum Use in 

Field Tests. 

6.5.5 FISSile Material 

All weapons-mockup shot assemblies are monitored for flSSiJe material according to pit

verification procedures described in the SOP, •storage, Handling, and Verification of 

Uranium. • The Firing Leader is responsible for overseeing monitoring. Another 

member of the flring crew verifies the monitoring. 

6.5.6 Gas Handling 

If the experiment involves filling a pressure vessel with gas or using methane in a 

confined assembly. special gas-handling procedures must be followed. These are 

described in the SOP, •filling Pits with Gases at Firing Points. • AU other gas 

handling operations (e.g. Ar, Xe flashers, X-rays, and low pressure hydrogen fills) 

will be done in accordance with AR 14-1. 

6.5. 7 Assembling Experiments on the Fuin& Mound 

Shots may be assembled at the fuing mound. Shots delivered as separate components 

are assembled by tbe fll'ing crew and placed on the shot stand. The ruing crew shall 

take special care to ensure that aU piece numbers have been recorded during assembly 

to allow accurate and complete reporting of expended materials. 

• Ordinarily the firing crew will not bring more explosive to the frring mound 

than will be fued in one experiment. Extra explosive, or shots in a series, will 

be kept in a service mapzioe or a preparation room until the pm·ious shot is 

complete. Rounds for small arms are an excepdoD. 

• Explosives handling on the fuiD& mound should be kept to a minimum. 
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• All shot assemblies and suppon stands shall be designed to be stable once the 

assembly is placed on the shot stand. 
• Explosive charges may be assembled on the firing mound or in the charge 

preparation rooms using approved glues, tapes, clamps and jigs, and chemicals, 

as described in the DX-4 SOP, ·aperation of Charge Preparation Rooms. • 

When necessary, argon, methane, propane, and xenon gases may be used for 

light generation, intensification or quenching. Chemicals not listed as permitted 

in preparation rooms require an SWP for use in conjunction with explosives on 

the firing mound. 
• All fu'ing cables, vacuum lines, electrical cables, etc., used in an explosive 

assembly must be protected and secured so that the shot will not move if anyone 

accidentally steps on or trips over the lines. It is good practice to route firing 

cables well away from diagnostic cables. 
• Sandbags, shot design, or other measures will be used when necessary to 

mitigate (or control) blast and fragments per TIC-11268, DOE Manual for the 

Prediction of Blast and Fragment Loading on Structures, AMCP 706-181 

(Army Material Command Pamphlet), and NWC-TP 5780 (Naval Weapons 

Center-Technical Publication). 
• Whenever possible, detonators shall be attached to the explosive as a last step in 

the assembly of the shot. 

6.5.8 Charge Protection from "'eather 

A cover or tent may be set up on the firing mound to shield the charge and associated 

equipment from the sun and weather. The Firirig Leader will make sure that the CO\'er 

or tent is secured against wind: if necessary, solid anchors will be used, including the 

anchor points on the firing chamber. 

6.5.9 Unattended Assemblies 

Shot assemblies may be left unattended on the firing mound during normal working 

hours, provided the exclusion area is cleared of all personnel, the safety gate is closed 

and locked, and the group offJce as appropriate, see 6.4.3, and Access Control Office 

are notified. Prudent practice dictates that the number and duration of unattended shot 

assemblies on the f~ring mound shall be kept to a minimum. 

6.5.10 Working Alone 

DX-4 knowledgeable employees may only work alone in an area that has an approved 

•working alone• procedure in the site-specifiC SOP for that Firing Site. When working 

alone with HE. employees will use the •working alone• procedure appropriate for the 

particular work area. The minimum requirements for workin& alone are given in the 

• General Safety SOP. Performing fJrina operations alone bas the followiDg 

requirements: 
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• All operations shall be performed in accordance with existing SOPs/SWPs. 

• Working alone on firing operations is permitted only during normal 

working hours or when Access Control is manned. 

• Personnel shall be assigned in a manner such that each worker's presence is 

periodically monitored via radio or a physical check, in case assistance becomes 

necessary. 

• Any person conducting firing operations alone will be in contact with the Access 

Control OffJCe. 

• A Firing Leader working alone will notify Access Control before taking explosives 

to the firing mound. 

• When a proper clearance can be accomplished and assured, Firing Leaders may 

conduct f~ring operations alone. 

6.6 Safety Keys 

Each safety key described in this section operates a switch that must be in the off or open 

position before the key can be removed. (The high-voltage disconnect key at R306 and R310 

is the sole exception. because it unlocks a padlocked junction box, rather than a switch). The 

keys and their function described are typical. Detailed descriptions of functions are found in 

the site-specific SOPs. 

Keys will nenr be left in unattended equipment. This includes portable x-ray 

machines, 38 and 4 lasers. microwave sources. and other equipment. The Firing 

Leader wiJJ control keys to portable x-ray machines wben people are on the firing 

mound. 

• Fuing Control Key Each frring circuit is locked, and each unit can only be 

operated with tbe safety key. Only authorized Firing Leaders have keys to these 

locks. Spare keys are locked in the Acc:ess Control key box, and require DX-4 

Group OffiCe approval for removal. These keys will be under the control of the 

Firing Leader during shot assembly. 

• CDU Key - The CDU key controls the power supply that furnishes tbe high 

volta&e to the CDU. 1be Firing Leader or Chamber Operator bas control of tbe 

CDU key when personnel are working on or around the f1ring point when 

explosives are presenL 

• Voltage Key -The voltage key(s) control(s) aJI high voltage to diagnostic circuits 

on the fuing mound. 
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There are several tiring systems used at OX-Division firing sites. Although configurations can 

be quite different, a faring system generally consists of a control system. a power supply (low 

or high voltage), a CDU, triggering units, and the connections (cables) to the detonators or 

EEDs. Any changes or modification to firing control equipment must be approved by the 

·Firing System Safety Review Panel. • 

6.7.1 Fll'ing UnJts 

Descriptions of the various types with common precautions follow: 

6. 7 .1.1 Category I CD Us. This category is restricted to firing ·units where both the 

CDU and the high-voltage supply are located inside the f~rin& bunker, or the CDU is in 

the CDU bunker. They are designed to fire several detonators on long(> 5 m) firing 

cables. (For example, the standard 50-point unit.) All current f~ring units in this 

category attach to an external high-voltage supply. Detonator cable connections are 

made at the CDU after the hazard zone has been cleared and the bunker door shut, 

except at TA-40-8 and TA-40-5. 

6. 7 .1. 2 Category II CD Us. There are two groups of Category II CD Us, those with the 

HVPS remote from the firing unit, and those in which the HVPS is incorporated in the 

unit. 
• Separate HVPS. Certain detonator types and shot assemblies must be fired with 

the CDU less than 2 m from the charge. These fuing units have the CDU located 

on the faring mound. The control circuit, and HVPS, triggering unit are usually 

located in the bunker. The detonator may be connected to the CDU before clearing 

the hazard zone. 
• Incorporated BVPS. Firesets 'With unique applications may have the HVPS 

incorporated into them. No firesets \\ith self.charging capability will be used unless a 

sit~specific SOP or a current SWP sanctions that use. 

6. 7 .1.3 Low-Voltage Initiator Systems. These specialized systems are generally used to 

ignite low eoergy EEDs such as sqwDs, blasting caps. aDd igniton. These operations often 

require an SWP, although some of these operations are covered under Site-specific SOPs 

for some firing sites, and do not require an SWP to be used at those sites. 

• Low VoJtaae CDU. This is a low-voltage (50-V) CDU system used to ignite 

pyrofuse initiators, electronically initiated primers, and similar devices. This CDU 

has an internal supply, but it is powered through relays controlled by the firing key, 

arming switch, and firing switch. 
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• AC Firing Unit. This is an isolated 11 S-V ac and 300-V ac firing unit used primarily 

to operate solenoids that operate mechanical primers to fire guns, a."ld to fire other 

experiments requiring mechanical initiation. The output is supplied by a relay 

controlled by the firing key, arming 5\\itch, and firing switch so that power cannot 

accidentally be applied at the output of the firing unit. The firing sequence is identical 

to that used for high-voltage CD Us. The 115-V ac and 300-V ac outputs use Reynolds 

21 and 310 connectors, respectively, so that they cannot be confused \\ith each other 

or with other connectors. 

6. 7 .l Faing Cables 

Firing Cables must be c:learly identified and identifiable. Care will be taken to protect 

these cables from damage by routing them outside normal walkways (where possible) and 

avoiding blast mats or other objects with sharp edges. They are separated from other 

cables associated with the shot as much as possible, to avoid confusion leading to 

misidentification, and to prevent any possibility of induction of spurious current in 

diagnostic: cables. 
• When all firing cables have been laid out, they wiD be taped to the shot table or 

othef\\ise secured to prevent any strain when they are connected to the detonator. 

• Firing cables shall not be inserted into the CDU enclosure nor connected to an 

expendable CDU until people are accounted for and in protected areas, and the Firing 

Leader is ready to begin the arming process. 

6. 7.3 Faring System Interlocks 

The ability to flfe a shot is limited, as a safety measure, by a set of interlocks which 

assure that doors and gates are closed and other safety measures are met before the shot 

can be fired. The interlocks operate a relay that activates the high voltage power 

supply (HVPS) when the interlocks are made. Other interlocks activating the HVPS 

include a delay siren relay and a foot switch or a second hand switch. A firing key 

switch controls the high voltage to the firing unit(s). Details of the interlock systems 

are given in tbe site-specifiC SOPs. In &eneral: 

• The frring-bunker doors are interlocked with the frriq circuit and must remain 

secured throughout the frring sequeoce. Tbe sole exceptions are the Control Room 

doors at T A-40-S and T A-40-8. If any special f1ring pr~ure requires the door to 

be open, an SWP will be written for each. 

• All HVPS units used in the frrin& S)Stem or deliveriDJ HV to the mound will be 

connected to interlocked power. 
• All safety systems and devices associated with f1ring will be checked and 

documented at least annually. The most recent and best schematic of the f1ring 

circuits is to be on file at the site of the operation aDd will be updated as required. 
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A bypass system exists at some OX Division firing sites. These bypasses may allow 

the CDUs to be charged and triggered without the usual audible and visual warnings 

and/or without closing the interlock systems. Extensive constraints on the use of these 

systems are described in site-specific SOPs for individual Firing Sites. 

6. 7 .S Final Arming and Energizing 

Final arming procedures are specific to each Firing Site and are described in site

specific SOPs. 

6.8 Camera and Optical Diagnostics Room 

Direct optical access to an experiment can present hazards inside the firing bunker, either from 

port-glass shards or shot fragments. In general, rooms in which there is line-of sight access to 

a shot, such as through the port glass in a camera room, should be evacuated and have the 

door closed during shots, whenever possible. The Firing Leader may prohibit people from 

entering the optical diagnostics room during any given shot or operation. 

6.8.1 Commercial Rotating-:Mirror Cameras 

Most commercial rotating-mirror cameras used in DX Division will contain any debris 

from a broken mirror. Even so, it is prudent practice to keep the door to the camera 

room closed and permit no one in the camera room when the rotating mirror in the 

camera is operating. This also protects operators from the noise generated by the 

spinning mirror. Some firing sites do not have a separate camera room, and may use 

commercial cameras in the bunker. 

6.8.1 Home-Made Rotating ~lirror Cameras 

Home-made rotating mirror cameras used in DX Division are not proven to contain 

debris from a broken mirror. Therefore, they may onJy be used in a separate camera 

room, and it is required to keep the door to the camera room closed and permit no one 

in the camera room when the rotating mirror in the camera is operating. 

6.9 "r arning Signals 

Warning signals that may consist of lights, horns, and sirens are present at alJ DX Division 

firing sites. Site-specifiC SOPs describe the exact warning to be found at any particular f1ring 

site. 
• At all f1ring sites, an audible signal, a horn or siren. is sounded for more than one minute 

prior to f~ring. An •an clear• signal of two or more short blasts shall be used to denote tbe 

•all clear• condition on all operations involving a siren. 
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• When warning signals are tested, or if a •nonhazard• test includes warning signals, this 

should first be announced over the radio and public address (PA) system. 

u.IO Explosive Contamination of Firing Point 

If the firing point is contaminated with HE by a partial or incomplete detonation. or with 

pieces or powder from explosives, the point shall be decontaminated before it is used again. 

7.0 PROCEDURAL STEPS 

7.1 Test Assembly 

• Upon delivery of explosive at the site, the Firing Leader shall make sure that the safety 

keys (at TA-39, the control panel key) are secured in the Jock box or under the control of 

the Firing Leader. Keys will stay secured until the appropriate point in the firing 

sequence. 
• When a charge is on the firing mound, the Firing Leader or an assistant will control access 

to the firing mound. At least one knowledgeable person shall be present at the firing site 

and be responsible for (ref. 6.5.9) the explosive while it is on the firing mound, or else the 

firing site will be dosed and appropriate notices posted. 

7.2 Fire Department Procedures 

For shots requiring the Fire Department, the Firing Leader will contact the Access Control 

Office at least the day preceding the scheduled shot. The Access Control Office will contact 

the Fire Department and will notify the DX Division Office of the scheduled firing time and 

advise them that the Fire Department has been called. 

• On the day of a shot, the Access Control Officer will be responsible for maintaining 

communications with the Fire Depanment according to the needs of the Firing 

Leader. 
• \Vhen the shot is frr:d and c!earance(s) lifted, the Fire Department is allowed to 

enter the area. A DX Divisiou employee will remain on-site until the Fire 

Department leaves. 

• Fire Department access procedures are discussed in Site specific SOPs for Firing 

Sites. 

7.3 Clearance Procedures 

It is imperative that the hazard zone be carefully cleared before any potentiaJly hazardous 

operation is initiated, because people might mistakenly be within the anticipated hazard area 

for explosive tests. Only DX·Division Knowledgeable PersoDDd or people accompanied by 

such will be allowed to remain within the hazard zooe. Persom remaining within the hazard 

zone must be in a fJTing bunker or desiguated hardened buDdiDa. IDd DOt in either a magazine 

or a charge preparation room, unless the preparation room is hardened. 



DX-4: SOP 4 
Ori inal 

General Firing Operations 

Detailed clearance procedures for each firing site are given in the site-specific SOPs. 

However, a number of procedural steps and restrictions are common to all OX-Division firing 

activities: 

• The Firing Leader will make every effort to notify the Access Control Office the day 

before the scheduled flfing time. Posting of the Clearance Notice is the first step in 

assuring safe operations. Explosives shall never be moved to the flfing mound for 

firing without notification of Access Control (if Clearance Notice was not posted). 

• The extent of the clearance for a given shot is the responsibility of the Firing Leader 

conducting the flfing operation. A Firing Leader may decide to clear to a larger hazard 

zone because of a larger explosive mass, a new energetic compound, a special shot 

configuration or fragment potential, or for any other appropriate reason. 

• It is strongly recommended that there be DO work done on explosives nor handling of 

explosives while a shot is being flfed nearby. 

• Simultaneous firing site clearances are discouraged for nearby flfing sites. If 

operational necessity or efficiency requires, two or more sites may fife under the same 

clearance operation if the Firing Leaders determine that no unusuaJ hazards will be 

created by more than one flfing operation under a single clearance. However, under no 

circumstances shall one firing site commence a clearance while a nearby firing site is 

proceeding with a Firing Sequence if radio net communication may be confused, or 

clearance personnel may be endangered. 

• More than one shot at a flfing site may be fired under a single clearance for efficiency. 

Clearance procedures in this case are site-specific. More than one shot under a single 

clearance shall DOt be permitted if a fire is probable. 

• If the Fire Department is on standby, the Firing Leaders, Access Control, and the Fire 

Department will be in agreement that the flfst shot is complete and the area is safe, 

before the second shot can prcx=d. 

7 .3.1 Steps Before the CJearance 

• Selection of clearance plan 
• Determination of fife department requirements 

• Posting of clearance notice and fife department notice 

• Announcement of clearance (site specifiC) 

• Briefing of clearance patrolmen and access control 

7 .3.2 CJearing the Fuing Site (Hazard Zone) 

During clearance procedures, the cleared area is established and maintained by using 

locked gates, interlocked gates, barricades, and/or roadblocks. The emergency 

warning lights on a roadblock vehicle will be operated throupout the clearaDce 

operation. 1be clearance procedure lists locations and procedures for closing the 
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hazard zone. The clearance checklist will be filled out as clearance is established. 

Personnel remaining within the area must take shelter. 

In the process of checking and clearing buildings within the hazard area, a building 

with all of the doors locked or external padlocks in place will be considered empty with 

exceptions covered in site specific SOPs. The Clearance Patrolman will enter or 

contact all unlocked buildings and notify the occupants, if any, of the planned shot and 

that they must either leave the hazard area or remain in a shelter area until the AU 

Clear is sounded. If a building is unlocked and there is ~ response to hailing. then 

the door will be locked, if possible. from the outside, and the building will be 

considered empty. An unattended vehicle will be considered evidence that a person is in 

the hazard area, and that person must be found and directed to a safe location before 

the clearance is considered complete. The Clearance Patrolman will repon the 

Jocation(s) of all personnel within the hazard area to the Firing Leader. 

When the preparation of the shot is complete, the clearance is started. During the 

clearance. patrolmen conduct the site-specific plan to assure that personnel are out of 

the hazard area or otherwise protected, and that no unaccounted for person is in the 

hazard zone. Specific clearance procedures generally include the following: 

• Clearance checklist 

• Access Control informed 

• Other Firing Leaders informed, if necessary 

• Clearance patrolman executes site-specific procedures, usually includes: 

• sweeps, visual and physical 

• closes gates and interlocks . 

• establishes roadblocks, barricades 

• informs Firing Leader that tasks are done and the area is cleared 

7.3.3 Post-Sbot Procedures 

• Firing staff waits for area to be cleared of explosive products and shrapnel hazard. 

• Firing Leader inspects f1ring area. 

• Firing Leader makes preliminary check for fifes. 

• Firing Leader declares area safe. 
With regard to explosive hQZQrds. 

• All flfing staff make a thorough inspection for fifes. 

• Firin& Leader lifts the clearance: informs clearance patrolmeD and Access Control 

of safe area. 
• Fire Department and other at:eeSS allowed. 
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7.3.4 Unexpected Breaking of a Clearance 

7 .3.4.1 If anyone passes a roadblock and enters a hazard zone: 

• The person manning the roadblock shall immediately notify the Firing Leader to 

STOP the frring sequence. 
• The person manning the roadblock shall remain at his station and shall not attempt 

to chase the persons who have passed the roadbloek. 

• The Firing Leader shall immediately discontinue the firing sequence and 

confirm receipt of the message. 

7.3.4.2 If any Firing Point interlock is opened, the Firing Leader must: 

• immediately discontinue the frring sequence~ investigate. 

• reclear the area before restarting the frring sequence. -

7.3.5 Clearance Outside Normal Working Boun 

• If a shot will be fired outside of the normal work day (8:00AM to 4:00PM), or if 

explosives ~ill be left overnight, the Firing Leader will notify the Access Control 

Office, Access Control will call DX-00, PTLA, and EM&R. Clearance procedures 

modified under an SWP may be used for shots fired outside normal working hours. 

• For a late shot, or if explosives are left ovemig~t on a firing pad, the firing area access 

gate \\ill be left in the closed position. Wben the hazard zone extends beyond the 

boundaries of the site at which the shot is to be fired, a more extensive exclusion area 

will be used. 

7.4 Detonator Connections and Arming 

Arming begins when any part of the frring system is energized. Arming commences only 

when clearance procedures are completed. 

7 .4.1 Continuity Measurement (Resistance Measurement, '"DCOiDg1 

Resistance of a detonator is checked only with a meter (DCO) certified by DX-1. 

This step may also be undertaken before clearance is established. 

• Cate&OI'J I CD Us: UsuaDy the resistance of the detonator and cable is measured 

from within the bunker, just before bookiDg the cables to the CDU. The clearance 

is in place. 
• Category D CD Us: The resistance of a detonator and cable is measured on the 

firing mound, before connection to the fireset or duriug connection to the fireset 

(depending on the connector type.) 
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HV monitor cable is connected to both the CDU and the HV monitor to 

assure that no HV is on the COO. 

3. With the Firing Leader's authorization, connect the detonator cable to 

the CDU. 
4. After the hazard area has been cleared and the firing sequence started, 

connect the high-voltage supply to the CDU from within the firing bunker. 

S. After the shot, check the high-voltage monitor to ascertain that the CDU is 

totally discharged. Disconnect the high voltage supply, monitor, and 

trigger cables. 
· 

7.5 General Firing Steps 

The following steps illustrate the procedural steps used for faring shots. Exact procedures are 

found in the site-specific SOPs. 

7 .5.1 Using a Category I CDU 

• exclusion area cleared 

• detonators connected to cables (not to CDU) 

• final alignment check 

• everyone inside, door shut, dropouts set 

• interlocks shut, made 

• safe condition to fire ascertained (mterJocks, observation) 

• firing sequence engaged (computer timing sequence, if present) 

• DCO 
• firing cables connected to Cat. I CDU (CDU inside) 

• siren runs for 1 min. or more 

• ready-fire switch closed (foot5'\itch or handS\\ itch) 

• HV applied to CDU 

• Shot is fired 

• check that CDU discharged 

.. allow time for fragmc:nts to fall 

• disconnect firing cables 

• allow prudent time for detonation product gases to clear before going outside. 

• all clear- 2 or more short blasts 

• complete post shot operations 

7 .5.2 Usin& a Category n CDU 

• exclusion area cleared 

• detonators connected to cables (not to CDU) 

• fmal alignment check 

• connect the detouators cables to CDU (with at least ooe interlock open) 

• everyone inside, door shut, dropouts set 
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• safe condition to fire ascertained 

• CDU connected to HVPS and trigger (CDU outside) 

• Firing Leader makes connections as last step, then retires to fuing bunker. 

• computer timing sequence. if present. engaged 

• siren runs for 1 min. or more 

• ready-fire switch closed (footswitcb or handswitch) 

• HV applied to CDU 
• Shot is fired 
• allow time for fragments to fall 

• all clear- 2 or more shon blasts 

• check that CDU discharged, especially if outside 

• disconnect fuing cables 
• allow prudent time for detonation product gases to clear before going outside. 

• complete post shot operations 

7.6 Special Procedures 

The following gives the procedures used for situations that occur occasionally during firing 

operations. 

7 .6.1 f\lisflRS 

• In case of a misfue, reduce the fuing voltage to zero. Check the HV monitor to be 

sure that the CDU(s) is discharged. 

• Turn off the camera/turbine supply (if in use). Once all the circuits are deemed safe 

and the appropriate fuing system cables have been disconnected, personnel shall 

first attempt to view the firing pad through the optical pon or through the camera 

periscope. Without terminating the fuing sequence, look for possible obvious causes 

(such as an unconnected detonator cable). 

• At this time, the fuing cable and detonator(s) may be checked for continuity, if 

possible. This check will be done from within the safety of the bunker. If it is 

necessary to go to a CDU bunker to do this check, the ten minute wait described 

below must be completed before the CDU check. · 

• One or more attempts to file may be made, at the descretion of the Firing Leader. 

If the shot still does not fire, inform Access Conttol and wait ten minutes. Visual 

inspection may be performed by the person blocking the road, or a person coming 

from outside the exclusion area to a safe distance from the mouod. If it is necessary 

to go to a CDU bunker to do this check, the Firing Leader aud one other person may 

go, after waiting for ten minutes. 

• Be sure the CDU is disarmed before approachin& the shot. Before other personnel 

are allowed to leave the cover of the bunker, one qualified person shall carefully 

approach aDd examine tbe setup to verify that it is safe. 
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• If an unexpected situation develops on the firing pad posing apparent danger. seek 

safety inside the bunker then notify the Access Control Office. 

• For shots at elevated temperatures, 10 minutes may be an insufficient wait time, and 

Group Management should be consulted before anyone ventures near the tiring 

mound. 

7 .6.2 Partial FiriDgs 

fn the case of known or suspected partial faring, aU personnel wUI remain inside the 

bunker. Notify the DX-4 Group Office and Access Control. A 30 minute waiting 

period shall be observed. If the explosive is burning, or if there is smoke in the 

general vicinity, wait at least 15 minutes after these signs have disappeared before 

approaching the assembly. The foUowing steps and precautions shaJJ be followed: 

• Notify Access Control and the DX-4 Group Office. 

• Continue to run siren. 

• Disconnect and deenergize all electrical power sources connected to the shot, 

and turn off the camera/turbine supply (if in use). Disconnect aU faring 

cables (and/or charge and trigger cables) from the CDU. where feasible 

• Ensure that all personnel in the hazard area are aware that a failure bas 

occurred and that they must remain under cover until notified otherwise. 

• Check all possibilities for the cause of the test failure from inside the bunker. 

When all circuits are deemed safe, attempt to view the shot via the pon glass 

or camera periscope. Alternately, a person can view the faring mound from a 

safe distance. 
• Before any personnel are permitted to leave the cover of the bunker, a 

30-minute waiting period shall be observed. 

• A carefulJy prepared review of the situation in consultation with another 

knowledgeable person such as line management, a line supervisor, or the 

ES&H Coordinator should be initiated. 

• Before personnel are allowed to leave the cover of the bunker. one qualified 

person shall arefully approach and examine the setup to verify that it is safe. 

• In the event of an expected test failure containing only detonators or actuators 

and no HE charge, a S minute waiting period shall be observed before going 

out onto the faring mound. 

See the DX-4 SOP, •firing Small- aDd Large-Bore Guns• for procedures covering 

shots involving projectiles (bullets, shaped charges, etc.) that are fared into targets 

containing energetic material. 

7 .6.3 DisconnectiD& 

• The Firing Leader and no more than one assistant will disarm all shots. 
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• The Firing Leader and the assistant (if present) will observe and certify on the Firing 

Point Checklist that all firing cables are disconnected from the CDU. Cables are 

removed from the CDU chamber or firing bunker (whichever is appropriate). 

• ff a Category II CDU is being used, disconnect and short the high-voltage supply 

cable and the uigger cable. 

7 .6.4 Aborted Shots 

Either the exper~~ the Firing Leader decides if a shot should be aborted. 

together determi~~~the explosives assembly is safe for return to storage. 

7 .6.5 Firinl Sequence InteJTUpt or Shutdown 

Both 

In some cases, it may be necessary for the f~ring procedure to be interrupted or 

reversed (e.g. a person inuudes into a hazard area or equipment has malfunctioned). If 

any of these instances should occur, follow the steps listed in the site-specifiC SOPs. In 

general: 
• Release the redundant ready-fife switch (foot switch or hand switch). 

• First turn off the HV key switch. This allows the voltage to return to zero. 

• Check the HV monitor to be sure that the CDU(s) is discharged. 

• Disconnect all DET, HV, power supply, and trigger cables going to the flTing pad, 

as appropriate. 

Firing wiJJ be prevented if the drop-out relay of the flTing site safety gate interlock 

circuit or any other interlock is not in a closed position. This can occur because 

someone bas entered the area after the gate was closed. Do not resume the ruing 

sequence until a complete check of the area inside the gate bas been made. After 

such a check. the interlocks can be reset and the flTing procedure repeated. 
I 

7 .6.6 Rotating Mirror Cameras 

In general. it is prudent practice to stay out of the camera room aod leave the camera 

room door shut when the mirror is running and for one minure after the camera air is 

turned off, or untll the mirror bas stopped rotatin&. 

Many rotating mirror cameras have mirrors made of beryllium, which is poisonous 

when present as a dusL If it is determined that a beryllium mirror bas broken while in 

operation, do not open the camera room door or the camera bousiDa. Turn off the 

camera air and high voltage. Evacuate tbe buDdin& IDd do DOt reeuter until ESH-S has 

evaluated any possible hazards and given permission to reenter. If the housing of the 

shut down camera needs to be opened to determine that the mirror has failed, leave the 

room as soon as the failure is apparent. 
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If an emergency situation should occur, follow the Building Emergency Plan 

(BEP)/Site Emergency Plan (SEP). The BEP/SEP must be available in the building 

and the operators shall be familiar with its contents._ 

7. 7.2 Personal Injury 

In any emergency involving injury to a person or persons, the employee encountering 

the accident should use good judgment on the procedures to be followed, depending on 

the circumstances. Decisions made by a DX employee at the scene of an accident wiJJ 

be supponed by the OX management. If there is a serious injury or accident, follow 

this procedure: 

1. Dial 911 to contact the Fire Department Rescue Squad and ambulance. Say where 

the emergency is and stay on the line until the operator has finished getting 

information from you. 

2. Aid victims if possible, but do not endanger them, yourself, or others. Request 

first aid and CPR help if needed. Take measures necessary to prevent further 

damage or injury. 

3. Dispatch individuals to direct emergency vehicles. 

4. Notify the Group OffiCe. The Group Office will: 

• notify the DX Division Offace, 

• alen guard stations to expect emergency vehicles and personnel: 

• For TA-15: Station 431 (7-4850) 

• For TA-36: Station 460 (7-4051) 

• For TA-40: Station 431 (7-48SO) 

• T A-39 Local Access Office personnel will open the main gate to the site, to 

allow emergency vehicles to enter. 

• call the FMD (Facility Manager Designee) at 8-1-(505) 699-1765. 

• call the Emergency Management Offac:e to notify them of the incident (7-

6211 durinJ working hours, 7-1080 after hours). 

S. Inspect the accident site to see if anything mi&ht cause injury to rescue personnel. 

If possible, coasult with the Group Leadet or other senior DX-4 employees. 

Otherwise, the people at tbe .:cideal JCeDe have the authorby to proceed or limit 

access at their discretion. rileS involvin& explosives, or imminently involvina 

explosives, will not be fought. AU personnel will instead seek shelter in a bunker. 
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7. Record accident dei.;.d1s including personnel invol\'ed, injuries, property damage, 

and witnesses. 

8. Remain at your regular location if you are not directly providing aid. 

9. Do not disturb evidence that may be important f~r later investigation. 

7. 7.3 Electrical Shock 

Any employee who receives an electrical shock must repon u, ESH-2 for evaluation. 

7.7.4 Lasers 

Any employee who receives an injury from a laser must repon to ESH-2 for 

evaluation. 

8.0 REQUIRED RECORDS 

• Shot request form 
• Shot schedule 
• Expended materials reports 

• Explosives Inventory Reports 

• Post-Shot Reports (on file at TA-15-183 Access Control) 

• Site Log Books, if applicable 

• Clearance checklists (on ftle at TA-15-183 Access Control) 

• Firing checklists 

9.0 REFERENCES 

• DOE Explosives Safety Manual, DOE M440.1-1, REV 8 

• Army Material Command Pamphlet, 706-181 (Blast and Fragments) 

• DOE Manual for the Prediction of Blast and Fragment Loading on Structures, TIC-11268 

• Naval Weapons Center-Technical Publication, 5780 (Blast and Fragments) 

• LANL Electrical Safety PJoaram 
• DX Division Operations Manual 
• DX Division Training and Qualifacations Manual 

• Building/Site Emergency Plans 
• DX-10: SOP 71, •Exposure of Explosive to Elevated Temperature• 

• Los Alamos Natioual Laboratory ES&H Manual 

• DX Division SOP 6, Radiola&ical Controls 
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• SOP OX-I J-2.5, •firing Small- and Large-Bore Guns. • 

• OX Division SOP 1, Hazardous Waste 
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• Los Alamos National Laboratory's Environment, Safety and Health Manual Administrative 

Requirement (AR) 6-6, ·explosives: (AR) 12-1. ·Personal Protective Equipment; and 

(AR) 7-1, • LANL Electrical Safety Program. • 

10.0 A TIACIL\IENTS 

ATTACHMENT 1: Maps 

ATTACHMENT 2: Soldering, details of operations 

ATTACHMENT 3: Specific Hazard Circles and Clearance Plans 

A IT ACHMENT 4. Equipment ApprO\'ed for Use on the Firing Point During the Setting of a 

Shot 
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As a final step in constructing the shot assembly, it may be necessary to solder electrical 

leads to it. This operation must be performed carefully, using a soldering gun with a 

momentary switch, a battery-operated soldering too~ or other soldering gun that does not 

remain hot when not in use. 
-

The Firing Leader is responsible for ensuring that only proper soldering equipment is used. 

The bot tip is always kept at least 30 em (I Ft) meters from any bar: exposed explosive(s) 

and is kept one meter or more from any exposed explosive(s) when not in use. 

The soldering iron, and especiaUy the flexible cord, must be examined for defects before it 

is used. 

Any AC soldering gun used at a firing site must meet UA and OSHA standards for 

electrical safety. 

AJl personnel who use soldering equipment near explosives must be aware that heat could 

reach the explosive by conduction. All soldering-operations shall be perfonned so that 

material in contact with the explosive never becomes more than warm to the 

touch. 

Interposed barriers must be used to ensure that neither the bot soldering iron nor molten 

solder dropping from it comes in contact with the explosive. 

Soldering directly to pins or other objects that are in contact \\itb explosives and can 

conduct beat to the explosive is prohibited. 

Whenever pos;~ole, soldering operations sball be done beside or below the assembly rather 

than above it. 

When soldering is completed, the solderina gun must be unplugged and placed in a stable 

position at least 60 em (2 ft) from any exposed explosive. 
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6.2a.S Tablt of Hazards and Hazard Circles for Oearance Plans at TA-IS and TA-36 

Plan Hazard Radius Application 
A-Minor 15m (250ft) Contained detonator firing. 

Pulsed-power discharges. 
Radiation production. 
Faring-point access control. 
Small-arms firing. 

A-Minor 15m (250ft) Contamination control. . 
Special Specific to PHERMEX. 
A 250m (1250 ft) Explosive shots. 
B 500 m (1640 ft) Explosive shots. 
c 150 m (2460 ft) Explosive shots. 
C Special 150 m (2460 ft) Contamination control. Confined shots 

with potential for a hazardous material 
release. 
Specific to PHER.\.f:EX 

D 1000 m (3280 ft) Explosive shots. 
E 1250 m (4100 ft) Explosive shots. 

TA-39: 
Clearance Plans - Each test using HE must be evaluated by the shot leader to 
determine its hazard potential and what safety plan must be used The safety plans 
listed below are in ascending order as risk increases. For new operations, or for those 
with which we have little experience, the highest reasonable hazard level shall be 
chosen. Each safety plan uses barriers to control traffic. Barriers may never be 
crossed without explicit permission of the Firing Leader. 

TA-39: 
Level-l. Level-l hazard areas are approximately 46 m (I SO ft) from the firing points 
and have barricade with a sign stating "Level-l Hazard - Do Not Pw." Operations 
that do not involve the detonation of HE may be conducted using Level-l safety plan 
(see SOP DX-15-55). In peril, the firiDa of detonators requires Level-2 (or higher) 
safety plan; however capacitor bank operations may use a Level-l plan. This safety 
plan is also used to exclude personnel &om the firing pad when HE is present and 
there is no hazardous operation in progress. 
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Level-2. Gate 21ocated 750 m (2460 ft) from Point S7, labeled "Level-2 Hazard 

Area - Do Not Pass," defines the hazard area for the safety plan available for shots 

meeting the general criteria or explicitly listed in Attachment I. 

Le\·el-3. Systems that do not meet the criteria for a Level-2 hazard are automatically 

Level-3 hazard shots. Gate 3 (near the entrance to Firing Point 6) provides a hazard 

circle of 1350 m (4400 ft). This gate is labeled "Level-3 Hazard- Do Not Pass. 

Level-4. Shots that have the following properties should use the gate labeled, "Gate 

4 • Do Not Pass," unless there is specific: experience with the system or rather 

extensive shrapnel mitigation techniques are being used. 

Confined explosives systems with more than 1 00-lb. HE and having metal (e.g., 

stee~ Cu) walls of 2 in. thick or more. 

Shots with completely random shrapnel containing more thaD 100 lb. ofHE. 

Shots with heavy metal shrapnel that must be directed down the canyon. 

NOTE: Remember that State Road 4 is closer to the firing points in two locations 

than Gate 4, and T A-36 firing points are roughly the same distance from Gate 4 

but in the opposite direction. If the shrapnel in the specific shot in question cannot 

be directed away from the road with certainty, extra mitigation for shrapnel in 

these directions must be us~. 

Level-S. A final option is to close the gate labeled, "GateS- Do Not Pass." One 

may utilize this closure option when particle trajectories wiD be in the direction of the 

explosive magazines and ex1.ensive shrapnel mitigation measures have been taken to 

protect State Road 4 and TA-36. The shrapnel mitigation measures must be in place 

before the HE-containing assembly is brought to the firing area, or must be installed 

simultaneously with the placing of the HE. The c:Josure of Gate S provides additional 

persoMel protection ~ithin Ancho Canyon. A safety plan using Gate S to define the 

hazard area will be approved by the Group Leader and the Safety Committee 

TA-40 Beard Circles 

Chamber 15 The hazard circle for Chamber IS extends from the safety gate. 

Chamber 5 Tbe hazard circle for ChamberS is defiDed by the c:onfinemem on the firing 

pad, because of the very smaO load limit at this chamber. 

Chamber 4 The hazard circle for Chamber 4 extends from the safety gate. 

Chamber I The hazard circle for Chamber 8 is defined by the ruing Vessel. There is 

no hazard area outside the F'&ring Vessel 
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EQUIPMENT APPROVED FOR USE ON THE FIRlNG POINT DURING THE 

SETTING OF A SHOT 

J. Portable electric screwdriver or drill motor. 

2. Normal band tools such as hammers, screw drivers, pliers, saws, wrenches, tape 

measures, and knives. 

3. DCO meters approved by DX-1 for checking resistance of detonator bridge

wires. 
4. Battery-operated V/Ohm meters to check continuity in cables and circuits isolated 

from explosive. 

S. meters to check for shorts in explosive-monitoring pin and foil circuits. 

6. Scintiltators with incorporated power supplies. 

7. Sources for checking scintillators. 

8. Soldering gun (see Attachment 2). 

9. T eJephone, microphones, and loud speakers. 

JO. Vacuum pumps and gauges. 

11. Pressurized bottled gases, regulators, and gauges. 

12. Cameras. (see the DX-4 SOP, • Shot IDumination. ") 

13. Optical alignment apparatus. Mirrors, lasers up to class JA 

14. Films, intensifier screens, and cassettes for radiography. 

15. Electric water heater (element not exposed). 

16. Radios. 

Optical equipment, flashlamps and lasers are discussed in detail in the DX-4 SOP on Shot 

IIJumination, or in the DX Di\ision Laser SOP. 

General Firing Operations Tools typically used on Firing 1\lound 

Hammers Crimpers Cutting Tools 

Wrenches Handsaws Circular Saw 

Socket sets Ftles Jig Saw 

Screwdrivers C-Ciamps DriU Motors 

Levels Tape Measures Alignment Lasers 

Squares Pry Bars Impact Wrenches 

Chalkline Chisels Volt Ohm Meter 

Pliers Micrometers 
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This SOP describes the methods to be used in the preparation of explosive charges for firing at 

DX Division firing sites. Explosives handling, assembly, measuring, trimming, and gluing 

operations are discussed. All requirements of this SOP are in accordance with the DOE 

Explosives Safety Manual. Long-term storage is described in the DX-4 SOP, "HE Storage." 

2.0 PURPOSE 

This Standard Operating Procedure (SOP) provides guidelines and rules for the safe performance 

of the operations used in the preparation and assembly of explosive charges in DX Division 

charge preparation rooms. It describes the precautions and procedures for safely performing 

explosive charge preparation operations. 

3.0 SCOPE 

This SOP covers all explosive assembly and preparation operations at DX Division Preparation 

Rooms. This SOP applies to all personnel who are authorized to perform operations in DX 

Division charge preparation rooms. 

Location of charge preparation rooms at T A-15 and T A-36: 

Building TA-15-242 
Building TA-36-4, Room A (Eenie Site) 

Building TA-36-5, Room A (Meenie Site) 

Building T A-3 6-7, Room A (Minie Site) 

Building TA-36-11, Room A (Lower Slobbovia) 

Building TA-36-82 (Daisy Mae-Kup) 

Assembly and preparation areas at TA-40: 

Building T A-40-14 serves Firing Chamber 15 

Building T A-40-11 room 106 is administered by DX-1 as part of crystal growing 

operation at TA-40-12 
Building T A-40-6 serves Firing Chamber 5 

Building TA-40-41 serves Firing Chamber 4, and miscellaneous large shots 

Building TA-40-3 is administered by DX-1, as a part of gas gun operations. 

Assembly and preparation area at TA-14 Q Site is 

Building TA-14-23 room 104. 
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Building T A-3 9-77 propellant assembly for gas guns, is administered by DX-1. 

Ignorance of the contents of an SOP does not excuse any violation. Any confusion regarding an 

SOP should be clarified before an operation begins. 

In situations where an approved SOP cannot or should not be strictly adhered to, the SOP must 

be revised or a deviation be formally approved in an SWP. 

4.0 DEFINITIONS 

• Approved explosive, propellant, or detonator- Those detonable materials which DX 

Division allows in magazines, preparation rooms, and operations. Approved explosives are 

listed in Attachment 1 of this SOP. 

• Assembly - Operations that involve installing explosives as part of an experimental assembly. 

• Assembly Building - A large preparation room (T A-39-111) designated for the assembly of 

large systems containing explosives. The Assembly Building may be used for explosive 

storage under rigid restrictions. Only the HE for the assembly being worked on may be in the 

assembly building. 
• EED - Electroexplosive Device 

• EP - Explosion Proof 
• ERC - Explosive Review Committee. A laboratory committee that has final authority on 

many explosives safety issues within the Laboratory, including acceptance of explosives not 

on the "Approved Explosives" list. 

• l\ISDS - Material Safety Data Sheet 

• Explosives - Explosives are defined in the DOE Explosives Safety Manual as any chemical 

compound or mechanical mixture that will bum or explode if heated, exposed to impact, 

pinched between moving surfaces, or subjected to an electric discharge or strong shock. The 

term applies to materials that either detonate or deflagrate. Because explosives do not all 

behave in the same way, they are divided into classes. Those of most interest to DX Division 

are initiating, boostering, and bursting-charge (secondary) explosives, propellants, and some 

types of military ammunition. A list of approved explosives is given in Attachment 1. 

• Explosives Allowed Area - Any area where explosives or explosive-containing components 

are stored, manipulated, prepared, or set up for firing. 

• Explosives Excluded Area - An area where no explosive, explosive contamination, or 

operations with explosives are allowed. Generally, these are firing and diagnostic bunkers, 

offices, and buildings not specifically designated for explosives use or operations. 

• Explosives Load Limit - The amount of explosives permitted in a magazine or preparation 

room, as posted on the building of each magazine or preparation room. 

• HE - High Explosive 
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• Incompatible materials- Materials that may produce unsafe conditions when in contact with 

explosives. Glues and solvents are commonly encountered incompatible materials. 

• Knowledgeable Personnel: A knowledgeable person (includes "knowledgeable visitors") can 

only be designated by the DX-4 Group Leader or the DX-4 Deputy Group Leader. All other 

personnel are visitors. Knowledgeable persons have at least four months experience working 

in a firing area, as verified by the DX-4 Group Leader. They have met the training 

requirements stipulated by DX-4, and are judged competent to safely perform various 

assigned tasks. Knowledgeable Personnel are eligible for pictured exchange badges where 

they are required. All required reading, institutional training and OJT requirements must be 

completed before becoming a knowledgeable person or employee. These requirements are 

specified in Site Specific SOPs or the Authorizations and Assignments Document. They may 

escort visitors. 
• Low Energy EEDs - Hot-wire initiators, squibs, blasting caps, etc. 

• Magazine, Storage Magazine - A structure designed for long term storage of explosives. 

No operations may be carried out in magazines. 

• Personnel Limit - The number of personnel allowed in a magazine or preparation room for 

either explosive operations or inspections. The personnel limit is posted on the door of each 

magazme. 
• Preparation Areas- Rooms and buildings designated as explosive preparation and assembly 

areas. 
NOTE: If necessary, the firing pads may be used as preparation areas for final assembly. If 

this is done, extra caution must be exercised since there are steel floors and uneven surfaces. 

• Storage - Operations that involve storing explosives until time for its use. During storage, no 

operation may be done to the HE. 

• Suitable Storage Container - A container for storing explosives that is constructed 

according to the DOE Explosives Safety Manual, 11.1 7. 5 under "approved containers." 

5.0 RESPONSffill..ITIES 

5.1 Required Reading 

5.1.1 Each employee who holds a key to, or uses explosives preparation rooms in DX 

Division must read this SOP yearly, and should suggest and review revisions to the 

SOP as required. 

5.1.2 Line supervisors will be responsible for determining which SOPs are required 

for their employees. 

5.2 Training 

All training is to be in accordance with the DX Division Training and Qualifications Manual. 

5.2.1 Personnel Training Requirements. Personnel with less than four months• 

training with explosives at DX Division may work in a preparation room only under 
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the direct supervision of a qualified group member who has been granted access to the 

preparation room. 

The DX-4 Group Leader or Deputy Group Leader may waive this requirement for 

individuals with other pertinent experience and knowledge. 

5.2.2 The team leaders will determine, with input from the Group ES&H officer and 

the Division Training Generalist, what type of training is required for their team 

members. 

5.2.3 Required reading is an important part of each employee's training and 

qualification. All employees shall be required to read and understand all the 

appropriate SOPs and other procedures for each assigned task and for each piece of 

equipment that they use. A required reading list will be maintained for each employee 

by the Group ES&H Officer and will be part of the employee's qualification,. if 

required. 

5.2.4 The line supervisors are responsible for on-the-job-training, detailed instruction, 

and monitoring of the operators' competence and adherence to instructions. 

5.2.5 Documentation of on-the-job-training (OJT), and job-related or job-required 

training will be maintained by the Division Training Generalist in individual training 

files. 

5.3 Waste Minimization 

5.3.1 Waste minimization will be handled according to the Waste Minimization section 

of the DX Division Operations Manual and the LANL ES&H Manual, AR 10-8. 

5.3.2 Waste generated from Prep Room operations must be reduced as much as 

technically and economically feasible. To meet this objective, the waste minimization 

practices of frugality, material substitution, and hazard segregation must be incorporated 

into waste generating activities in Prep Rooms. All operators should make every practical 

effort to reduce the amount of waste produced. 

5.3.3 All waste will be handled according to the DX Division Waste Management SOP, 

DX Division SOP 6, Rad Con, DX Division SOP 1, Haz Waste, and the LANL ES&H 

Manual, AR 10-3. 

6.0 PRECAUTIONS AND LIMITATIONS 

6.1 Hazards 

The principle hazards associated with explosive operations are blast, fragment production and 

propulsion, and rapid deflagration (burning) of the explosive charge or assembly. Explosives can 



DX-4: SOP 5 
Original 

Preparation Room Operations 

Explosive Charge Handling and Assembly 
July 1996 

Page 8 of 20 

develop violent chemical reactions from such stimuli as being heated, burned, impacted, or 

dropped. Even small quantities may pose a life threatening hazard. 

Explosives will be protected from abnormal stimuli or environments, including: 

• friction forces 

• excesstve pressures 

• impact, shock, pinching 

• deformation 
• electrical sparks, abrasive or welding sparks, open flame 

• contamination. 

Explosives may be toxic, irritant, or provoke a skin rash or other physiological effects. In 

particular, propellants and materials containing nitroglycerine can have a physiological effect, and 

gloves should be worn when handling these materials. Personnel should contact their supervisor 

and ESH-2 should symptoms arise. Personnel shall wash their hands after handling explosives, 

especially before eating or smoking. In addition, when assembling and preparing explosive 

charges, the potential exists for exposure of personnel to solvents, glues, and other chemicals that 

may be irritating or harmful. Hazards from contact, ingestion, or inhalation are listed in MSDSs 

for the explosives and chemicals in question, which are available at the Preparation Rooms: 

Personnel should be familiar with the MSDSs for the explosives and chemicals they use. These 

chemicals are used in small quantities which normally do not require ventilation hoods. 

Personnel must ensure there is adequate ventilation when required. 

6.2 Handling of Explosives: General Precautions 

.. 

• Handling of HE should be minimized. 

• Explosives shall be kept in a stable position, away from the edges of workbenches, tables, and 

away from other objects which may tip or fall onto them. 

• After an operation on an item has been completed, the item must be placed in a secure 

location and left in a stable configuration. When possible, items should be placed in suitably 

designed containers. An item must not be left in any position at any time where it can be 

easily toppled. 
• Special care shall be taken to prevent and protect explosives from dropping, bumping, or 

scraping. 
• The distance that an item will fall if accidentally dropped must be minimized. 

• Floor areas where the handling of HE items is most likely to occur should be covered with an 

approved tile to reduce the danger in the event of an accidental drop. Floors must be kept 

clean, to prevent abrasion should a part be dropped. 

• Hard surfaces cr sharp edges that could be struck by a bare piece of HE in the event of an 

accidental drop should be padded or otherwise protected. 
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• The sliding ofbare HE on surfaces should be avoided because HE surfaces are relatively 
susceptible to marring by scratching or slipping. This is important from a quality as well as 
from a safety standpoint. 

• The work area surrounding an HE item that is to be handled shall be kept clear of extraneous 
tools, components, fixtures, and the like that could interfere with handling operations. 

• An explosive sign or placard shall be placed on or next to all unattended explosives. 

• All explosives shall be transported in accordance with the OX Division Packaging and 

Transportation SOP. 

Limitations 

• Mechanical force cannot be applied in such a manner that stress concentrations are developed 

in explosive parts, e.g. a sharp object in contact with the explosives. 

• Mechanical clamps cannot be used in a manner that creates sufficient tensile stresses within 
the explosives to cause fracture. 

• Abrasion of explosive charges by rough or sharp edges is not allowed. 

• Hair felt material is not to be used with Detasheet because ir '!uilds static charges. 

• Acetone is used directly only on particular explosives, and ,;:.,illy with caution. In general, no 

solvents should ever be poured on explosives. 

6.3 Personnel and Explosives Load Limits 

Each Explosives Preparation Room has a maximum limit on the amount of explosive that can be 

present during normal operations. The limits for DX Division Preparation Rooms are listed on 

the door of the Preparation Room. 

Personnel limits are established to prevent crowding of the preparation room from causing an 

accident, and to limit casualties in case of an accident. 

The DX-4 Group Leader may approve a temporary change in occupancy limits. 

6.3.1 Personnel and Explosive Load Limits at TA-15 Preparation Room 

Building No. Person Limit Explosives (lbs) 
operators/casuals 

TA-15- 242 4 200 
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6.3.2 Personnel and Explosive Load Limits at TA-36 Preparation Rooms 

Building No. Person Limit Explosives (kg) 
operators/casuals 

TA-36-4 4 100 

TA-36- 5 4 100 

TA-36-7 4 100 

TA-36-11 5 100 

TA-36-82, 5 100 

each room 

If the weight of a single shot exceeds the specified limits or if a shipment must be received 

that exceeds the specified limits, the DX-4 Group Leader may approve an increase to 250 

kg in Buildings 4, 5, 7, and 11 for up to two weeks. These actions must be recorded in 

the Site Record Log Book. 

6.3.3 Personnel and Explosive Load Limits at T A-39 Preparation Rooms 

Building Persons Limit Explosives 
operators/casuals (Jbs) 

TA-39-4 6 500 

Trim Shack 

TA-39-111 9 1000 

Assembly Building 

6.3.4 Personnel and Explosive Load Limits TA-40 The personnel and explosive load 

limits for the Prep Room facilities used by DX-4 are listed below. 

·-
Building No. Person Limit Explosives (kg) 

operators/casuals 

TA-40-6 5 2 

TA-40-11 5 2 

(room 106) 

TA-40-14 4 25 

TA-40-41 5 36 
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• A limit of 150 approved detonators (see Attachment 1, "Allowable Explosives") and 

100 booster pellets may be kept in all charge preparation rooms for use in making up 

charges. Note: This is 6 trays. 

• Detonators and pellets must not be stored in the same container. 
Each category must be stored in nonpropagating containers approved or supplied by 

DX-1. These limits do not include detonators or pellets incorporated in charges 

delivered to the preparation rooms from a source outside DX Division. 

• Detonators, pellets, and explosives consumed in shots must be documented on the 

shot sheet so that HE inyentory is always current. 

6.4 Explosives Allowed in Charge Preparation Rooms 

No explosive powders or primary explosives will be handled by DX-4 without prior approval or 

appropriate SOPs/SWPs. 

All explosives or explosive-containing devices that have been approved by the ERC or listed in 

(ESA) WX-3: SOP 1.1.0, Tables 1 & 2 may be used at DX-4. See Attachment 1 for a list of 

Explosives routinely used at DX-4. 

• Special allowable explosives that are specifically permitted in Attachment 1 under "Special 

Explosives Operations," may be kept and handled in the charge preparation rooms. 

6.5 Compatible Materials 

Compatibility rules must be observed when working with explosives. Substances incompatible 

with explosives can produce heat or a chemical reaction that leads to a more sensitive or less 

stable explosive. Only compatible materials can be used in contact with explosives. Gr '1Up DX-2 

approves all materials for compatibility. 

6.5.1 Adhesives and Coatings 

Only approved adhesives and coatings, listed in Attachments 2 and 3, may be 

allowed in contact with explosives. Care must be taken in cleaning explosives with 

solvents, since many explosives will dissolve in common solvents such as acetone. 
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Use of flammable solvents in an explosives area considerably increases the explosive 

hazard because of the greater ease-of-ignition ofthe solvent may lead to a fire involving 

explosives. Therefore, solvent use and evaporation shall be kept to a minimum. Solvent 

use will take place in well-ventilated areas, or with proper personal protective equipment. 

Prudent practice dictates storage of no more than one day's supply of solvents and other 

flammables in a preparation room. 

6.6 Storage of Explosives in Preparation Rooms 

Preparation areas are not normally used for the storage of explosives. However, prepared 

assemblies of explosive components and assemblies of explosives and inert materials may be left in 

preparation areas, provided this is necessary to avoid compromising the integrity of the assembly 

by moving it or storing it in a magazine. Only HE for the shots being assembled may be kept in 

the preparation room. Shots under construction or explosives otherwise in process may be kept 

in the preparation room. 

6.6.1 Temporarily Storing Assembled Charges 

• If charges are approved for storage in a Preparation room, either they must not 

interfere with other operations, or else operations will be suspended. 

• Every effort should be made to limit the amount of explosives in the Preparation 

Room to the minimum necessary for the experiment or test being assembled. 

• If charges stored in the charge preparation room significantly reduce the available floor 

space, the DX-4 Group Leader or responsible Firing Leader shall reduce the 

occupancy limit until the charges are removed. Such explosives should be moved to a 

magazine, if possible, before this constraint is needed. 

• If an experiment is canceled, the charge for that experiment will be disposed of or 

will be moved to an appropriate storage magazine before a new operation is started. 

• Explosive assemblies not scheduled for firing within a reasonable length of time 

should be moved to an appropriate storage location. 

6.6.2 Emptied Containers 

Before reusable high explosive storage containers can be returned for reuse, the containers 

shall be inspected, to be sure they are empty. The inspection requires the removal of all 

inner liners and packing materials to verify that all high explosives have been removed. An 

"empty" tag shall be affixed to the empty container after the inspection. 

Empty containers should not be stored in preparation areas. 
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Safety glasses or goggles (ANSI Z87.1) are to be worn in accordance with DX-4 SOP, 

"General Safety," except when eye protection must be removed for the use of optical 

and other inspection devices. 

6. 7.2 Gloves 

Suitable gloves are recommended to be worn when working with solvents and adhesives, 

unless other means of preventing their contact with the skin are used. In cases where the 

gloves do not compromise the safety of the operation, surgeons gloves may be worn when 

handling small or precision pieces of explosive, primarily to keep the explosive free of skin 

oils, but also to protect the operator against skin rashes that may result from exposure to 

explosives. 

In particular, propellants and materials containing nitroglycerine can have a physiological 

effect, and gloves should be worn when handling these materials. 

6.7.3 Protective Clothing 

• Flame-retardant or nonstatic clothing is not required for normal DX-4 operations. 

• Personnel working with explosives should wear Laboratory-issued coveralls or 

laboratory coats, depending on the operation, to prevent contaminating personal 

apparel. 
• Explosive-contaminated clothing shall not be removed from the Explosives Allowed 

Area except for cleaning or final disposal. 

• If protective clothing has been contaminated, or if contamination is suspected, the 

clothing must be monitored for HE contamination, properly packaged, and delivered 

to ESA for cleaning. 
• When working with DU, see SOP 2.14 DU Components. 

6.8 Approved Electrical/Electronic Equipment 

6.8.1 Explosion-proof (EP) outlets and equipment will be used in environments that 

have an explosive atmosphere. 

6.8.2 Equipment using a 110 volt alternating current must be kept a minimum of one 

meter from exposed explosives, or else an SWP will be used. Appropriate measures 

shall be taken to prevent such equipment from any contact with explosives. An 
insulating barrier such as plexiglas between the 11 OV and the explosive allows closer 

proximity. 



DX-4: SOP 5 

Original 
Preparation Room Operations 

Explosive Charge Handling and Assembly 
July 1996 

Paue 14 of 20 

6.8.3 Tools producing sparks or high velocity chips or tools with any potential 

for producing fragments (such as grinding wheels and high speed drill motors) shall 

not be used around explosives. 

6.8.4 Certain electrical equipment not rated NEC Class I or II is permitted for 

administratively controlled use within the Explosive Preparation Rooms. The equipment 

listed in Attachment 4 is approved as intrinsically safe when used under the restrictions 

'Oted. No electrical equipment may be used unless it is considered NEC Class I or II as 

modified by the DOE Explosives Safety Manual, or listed in Attachment 4. 

6.8.5 Cellular phones and other RF Equipment 

Handheld radios and mobile RF transmitters (e.g., cell phones) are generally allowed for 

use within the Explosives Firing Areas. However, in areas where low energy EEDs are 

stored or used in assemblies or test devices, special control must be exercised. 

Likely restricted areas include: 

• TA-22-34, 

• TA-22-93, 

• T A-22-Magazines 

• TA-40-5, 6, and 7, 

• TA-36-11,12. 

6.8.5.1 Whenever low energy EEDs are present, it shall be the responsibility of 

the Firing Leader in the potentially restricted areas to inform the appropriate 

access control personnel that all RF transmitters in these areas are prohibited. This 

will be accomplished by informing access control personnel in the T A-22 (DX-1) 

Group Office, the TA-15-183 Access Control Office, or the T A-39-2 

Administrative Office, who will then restrict visiting personnel from using RF 

transmitters. Further, operators will place signs on all routine entrances to these 

areas informing personnel to tum off all RF transmitting devices before entering 

these areas. The Firing Leader will assure that all personnel within the restricted 

area are informed of the prohibitions. 

6.9 Spilled Explosives 

Spilled explosives shall be cleaned up immediately, then disposed of per the DX Division Waste 

Management SOP if necessary. 

6.10 Eating 

Personnel shall not consume any food or drink item in any Preparation Room. 
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6.11 Operating Vehicles Near Charge Preparation Rooms 

Do not drive private or government vehicles that do not have spark arrestors or catalytic 

converters closer than 25 ft. to any charge preparation building or a charge that is on a firing 

mound. Turn off the engine before opening any door to a charge preparation area. 

Vehicles authorized to carry explosives will comply with all the requirements ofthe DOE 

Explosives Safety Manual. 

6.12 \Vorking Alone 

DX-4 employees with current safety training and who are experienced in explosive operations 

may work alone under appropriate circumstances, such as assembly, measurement, gluing, 

inspection, and clamping of certain consolidated explosives and explosive devices. 

6.12.1 This working alone procedure authorizes personnel to work alone in DX 

Division HE Operations. When working alone with HE, employees will use a 

procedure appropriate for the particular work area. These procedures require 

Access Control, Local Access Office, or a coworker to have the follo\\<1ng 

information. 
• Who is working alone, 

• Where they are located, 

• How long they will be working alone (with a completion time). 

6.12.2 All operations shall be performed in accordance with existing SOPs/SWPs. 

Personnel shall be assigned in a manner such that each worker's presence is 

frequently monitored, for example, via radio, or by a physical check. New, special, 

or nonroutine operations will require a separate assessment and an SWP before 

being performed by a person working alone. 

6.13 Lightning 

All operations involving explosives in Preparation Rooms shall be suspended during 

electrical storms, as described in the DOE Explosive Safety Manual. 

7.0 PROCEDURAL STEPS 

7.1 Assembly Practices 

7.1.1 Permitted Operations in Charge Preparation Rooms 

• Gluing of plastic, metal, and other approved materials to explosives is aile · ed with 

approved adhesives listed in Attachment 2. Assembly may involve application of metal 

foils or pins to charges. 
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• Mechanical fixtures used to hold parts together during the gluing process must be 

approved by the DX-4 Group Leader or a designee. This approval process may 

include review by the ERC for novel applications. 

• Inclusion of explosive parts in a close tolerance mechanical assembly is allowed, as 

long as there is no mechanical force brought to bear on the charge. 

• Inspection and measurement of explosive pieces and assemblies is permitted, using 

rulers, local or commercially manufactured micrometers, dial indicators, 

cathetometers, chemical balances, microscopes, height gauges, and similar 

measuring equipment. 

• Equipment such as microscopes or electronic balances, and approved meters may be 

used if the electrical wiring is protected from contamination with explosive dust. 

• A portable low-voltage ( < 12-V) flashlight may be used for local illumination during 

assembly and measurement operations. 

• Battery powered soldering pencils with momentary switches may be used, provided 

the HE is protected from hot solder or the hot iron. 

• Working Comp C-4 or XTX by hand is allowed. 

• Painting on or spraying on of coatings is allowed. Approved coatings are listed in 

Attachment 3. 

• Cleaning inert portions of an assembly with alcohol or acetone is allowed. 

• Cleaning explosives charges with water, alcohol, or a dry tissue is allowed. 

Acetone may be used if it doesn't dissolve explosive or binder. 

• Detonators and boosters may be assembled to a charge in the Preparation Room or 

on the Firing Pad. It is good practice to attach detonators as late in an operation as 

possible. 

• See Photo and lllumination SOP. 

7.1.2 Cutting and Boring Operations 

Cutting Primacord, Detasheet, and XTX-8003 with a razor blade or other sharp blade is 

allowed. Inspect the tool for cleanliness and sharpness before cutting. Cut the Detasheet 

on a plastic or rubber surface. 
Detasheet may also be cut with a cork-boring tool. Use the cork-boring tool only for 

cutting Detasheet. 
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• Bend or roll the detasheet to a radius of curvature not less than four times the 

sheet thickness, to prevent tearing. 

• Grinding operations at TA-40-41 v.rill be covered under a separate SOP/SWP. 

7.1.3 Housekeeping 

Prior to any HE operation, the operators must inspect the floor to ensure that it is free 

from debris such as coarse sand or larger particles. If the floor is dirty, it must be swept 

prior to beginning the explosive operation. 

Similarly, the benchtops, flats, and other work areas are to be kept free of grit and 

particles. 

7.1.4 Handling Explosives 

Charges may be moved by hand within and between buildings in storage containers. · 

• One person can handle up to 25 kg. 

• Two people can handle up to 50 kg. 

• Good footing conditions must exist, with no snow, ice, or weeds on the pavement. 

7.2 Unapproved Adhesives 

To avoid mistakes, do not take unapproved glues into the charge preparation rooms, except for 

short times on occasions when they will be used. Store these adhesives outside the preparation 

rooms. 

Glues not approved for use on explosives may be used to assemble nonexplosive parts of charge 

assemblies when 
• the glue will not be in contact with explosives, and 

• if possible, the gluing should be done elsewhere than the charge preparation room. 

These glues must be cured before the assembly is combined with explosives parts. 

If a detonator assembly must be sealed so that it can be immersed in water or other liquid, use GE 

Silicone Rubber RTV 162, 732, Barco Bond, Green Glue, urethane 7200, or Sylgard. 

The above materials function with detonators. However, in general, if a liquid smells like vinegar, 

do not use it on a detonator~ there is evidence that acetic acid and other organic vapors may 

desensitize the PETN in detonators which could negatively affect detonator performance. 

Consult Group DX-1 for their recommendation about the suitability of any other glue, even those 

allowable for HE, for use in assembling detonators. 
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Nitromethane may be mixed with acetone or toluene, B4C particles, cabosil or diethylene triamine. 
Obtain approval from the Group Leader before using any other solvent. 

7.5 Attaching Diagnostics to Charges 

1. Attach metal foils or pins to charges with glue or tape. 

2. Pins may be inserted in Primacord, Detasheet, or plastic explosive. 

3. Attach "pin" circuits with clips or crimp connectors, or with a battery-powered 
soldering pencil with a momentary switch, and test the assembly with a battery
operated volt-ohmmeter certified for use i_n the charge preparation room by DX-1. 

7.6 Applying Protective Coatings 

Coat explosives when necessary to protect the surface, to reduce light, and for other purposes. 
Select coating fluid to be used in contact with explosives from the list in Attachment 3. If a 
coating fluid is not on the list, it must be approved by the DX-4 Group Leader before it is used. 

7.7 Using Band Tools 

Tools producing high velocity chips or tools with any potential for producing fragments (such as 
grinding wheels and high speed drill motors) should not be used around explosives. 
• Do not use tools that are designed to produce sparks, without an SWP. 
• :Maintain and use hand tools as needed. 
• Do not use tools directly on the explosive, except as explicitly described under "cutting and 

boring" in this procedure. 
• Measuring tools such as micrometers may be used with care. 

7.8 Performing Continuity Checks 

Test the detonator before mounting on the main charge. 
• Use a continuity meter supplied or approved by DX-1 to check continuity of detonators. 

7.9 Emergency Procedures 

7.9.1 In all emergencies, call911. In the event of an emergency or incident, notify DX-4 
management as soon as possible. Follow the DX Division Operations Manual, Section 
10.3 to report any incidents or accidents. 

7.9.2 The Building/Site Emergency Plan will be followed. It covers what to do, 
depending on the circumstance. 
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7 .9.3 If a spill occurs, the Building/Site Emergency Plan will be followed, then the 

Waste Management Coordinators shall be called. The DX Division Waste Handling and 

Management SOP shall be followed. 

7.9.4 In the event of eye damage or suspected eye damage the injured person will be 

taken to the Occupational Medicine Group (ESH-2) for treatment. 

7.9.5 Any person receiving an electrical shock must report to the Occupational 

Medicine Group (ESH-2) for evaluation and/or treatment. 

7.10 Fires 

In the event of fire involving or imminently threatening explosives, 

CLEAR THE AREA AND REPORT THE FIRE. 

DO NOT ATTEMPT TO FIGHT Ar;ry FIRE INVOLVING OR THREATENING 

EXPLOSIVES IN ANY DX DIVISION EXPLOSIVE AREA. 

7.10.1 There shall be no smoking at DX-4 Preparation Rooms. No matches, lighters, 

or other fire, flame, or spark-producing devices shall be taken into an Explosive 

Allowed Area, except with written authorization (SWP). 

8.0 REQUIRED RECORDS 

• Site Record Log Book 

• Hazardous Material Transfer form. 

• Lists of Allowed Explosives and Adhesives 

9.0 REFERENCES 

• DX-4 SOP General Safety 

• DX-4 SOP, "HE Storage" 

• SOP DX-4-1.0, "General Access Control" 

• DX Division SOP," Disposal of Explosive Waste and Explosive Contaminated Waste" 

• DX Division Training and Qualifications Manual 

• DX Division Operations Manual 

• DX Division SOP, "Shipping, Receiving, and Transporting Explosives" 

• DOE Explosives Safety Manual 

• LANL Environment, Safety and Health Manual, AR 6-6, "Explosives" and AR 12-1, 

"Personnel Protective Equipment, and AR 10-3, "Chemical, Hazardous, and Mixed 

Waste DX-11 SOP: 15-11-4.5, "Loading and Reloading Ammunition" 
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Attachment 1 

List of Explosives routinely used at DX Division Firing Areas 

NORMAL EXPLOSIVES 

This list contains the names and identification numbers of all explosives and 

detonators approved for normal explosives operations. Only explosives on this 

list may be received or handled by Group DX-4, unless a separate SWP or SOP 

exists covering the operations, or a request for limited tests is approved. 

Primary explosives - Explosives with a sensitivity greater than PETN (for 

example, lead azide, lead styphnate or mercury fulminate) that are not used by 

DX-4 except with specially approved procedures. 

SINGLE-COMPONENT EXPLOSIVES 

Explosives ESA-2 Other Names, Composition, or Reference 

Mat. 
Code 

AN 130LN Ammonium nitrate 

DATB 1201 diaminotrinitrobenzene 

DINGU Dinitroglycouril 

DINA Di(nitroethyl) nitramine, dioxyethyl dinitrate 

EDNA 1101 ethvlenedinitramine, Halite 

HMX 03NN cyclotetramethylenetetranitramine, Octo_g_en 

LAX-112 -

NM Nitro methane 

NQ 07NN Nitroguanidine, Picrite 

NTO 1. 2.4-nitro-tiazole-5-one 

PETN 06NN _pentaerythritoltetranitrate 

Picric Acid 1,3,5-trinitrophenol 
note: Picric acid forms impact-sensitive 

compounds with metal ions. 

RDX 02NN cyclo-1 ,3,5-trimethylene-2,4,6-trinitramine; 

Hexogen, Cyclonite 

TATB 1701 1,3 ,5-triamino-2,4,6-trinitrobenzene 

Tetryl* 04NN 2, 4 ,5-trinitrophenylmethylnitramine 

HNS 3001 Hexanitrostilbene 

TNT OlON 2,4,6-trinitrotoluene; Trotyl 
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Storage 
Rev. 
Period 
20 years 
20 years 

20 years 
20_years 
20years 

10 years in 
55 gal drum 
20 years 

20 years 
2 years 

20 years 

20 years 
20 years 
20 years 
20 _years 

* Tetryl has greater toxicity and greater sensitivity to electric spark than the other 

permitted explosives 
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LIQUID EXPLOSIVES 

Explosive ESA-2 Other Names, Composition, or Reference 

Mat. 
Code 

FEFO 1,1 '-[methylene bis(oxy)]bis[2-fluoro-2,2-

dinitroethane] 

Nitromethane NM, see also under single-component 

explosives 

MIXED EXPLOSIVES 

INCLUDING CAST AND PRESSED FO~ruLA TIONS 

Explosives ESA-2 Other Names, Composition, or Reference 

Mat. 
Code 

ANFO Ammonium nitrate/fuel oil 

Boracitols 60 wt% boric acid/40 wt% TNT' 

Baratol 76NN 76 wt% barium nitrate/24 wt% TNT 

Calcitol 40 wt% TNT/55 60 wt% CaC03/0 2 wt% 

talc/1 2 wt%, microballoons, X-0533 

Plastic Bonded Explosives - Formed from one or more of the explosive 

compounds listed individually in "Single-component Explosives," above, mixed 

with binders and, in some cases, nonexplosive ingredients. Production forms of 

plastic bonded explosives are identified in numbered series denoted by the letter 

"PBX-" (originated by Los Alamos); "LX-" (originated by Lawrence Livermore); 

"EDC-" (originated by the United Kingdom); and "PBXN-" (originated by the US 

Navy). Also permitted are experimental plastic bonded formulations originated at 

Los Alamos and identified by the prefix "X-" and a four-digit number. 

Storage 
Rev. 
Period 
90 days 

10 years in 
55 gal 
drum 

Storage 
Rev. 
Period 
90 days 
20 years 
20 years 
90 days 
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MIXED EXPLOSIVES 

INCLUDING CAST AI\'D PRESSED FORMULATIONS, Continued 

CH-6 97.5 wt% RDX/1.5 wt% calcium stearate/0.5 
wt%. Q_olyisobuty_Iene/0.5 wt% graj)hite 

Comp.A 
Comp. A-2 
Comp. A-3 9085 9085, 91 wt% RDX/9 wt% beeswax 

Comp. A-4 97 wt% RDX/3 wt% beeswax 

Comp. A-5 98.5 wt% RDX/1.5 wt% beeswax 

Comp.B 60NN 64 wt% RDX/36 wt% TNT, Comp B, -
Hexolite, Hexotol 

Comp. B-3 60NN 60 wt% RDX/40 wt% TNT 

Comp. C-3 9080 9080, 88 wt% RDX/12 wt% wax 

Comp. C-4 9081 9081, 91 wt% RDX/2.1 wt% 
polyisobutylene/ 1.6 wt% motor oil/5.3 wt% 
di(2-ethylhexyl) sebacate 

Cyclotol 750N 75 wt% RDX/25 wt% TNT 

75/25 
Cyclotol 700N 70 wt% RDX/30 wt% TNT 

70/30 
Detasheet C 6300 63 wt% PETN/8 wt% NC/29 wt% 

elastomeric binder 

Detasheet D 6301 75 wt% PETN/25 wt% elastomeric binder 
NOTE: THIS MATERIAL IS USUALLY RED, BUT 

IT IS AN EXPLOSIVE, NOT AN INERT 

EDC-8 76.0 wt% PETN/24.0 wt% RTV Silicone 

EDC-28 94wt% RDX/6 wt% FPC 461 

EDC-32 85wt% HMX/15 wt% Viton A 

EDC-37 -

EDC-38 
HBX-1 40 wt% RDX/38 wt% TNT/17 wt% Al/4.5 

wt% wax/0.5 wt% CaCh 

LX-04 LX04 85.5 wt% HMX/15.0 wt% Viton 

LX-07 LX07 90 wt% HMX/10 wt% Viton 

LX-10 LX10 95.0 wt% HMX/5.0 wt% Viton A 

LX-14 LX14 95.5 wt% HMX/4.5 wt% Estane 5702-F1 (X-

0282) 
MDF Mild Detonating Fuse 
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20 years 

20 years 
20 years 
20 years 
20 years 

20 years 
20 vears 
20 years 

20 years 

20 years 

10 years 

10 years 

20 vears 
20 years 

20 vears 
20 vears 
20 years 
20 years 

20 vears 
20 years 
20 years 
20 years 

20 years 
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None! 
Octogen 

Octo! 
PBX 9001 

PBX 9007 

PBX 9010 
PBX 9011 
PBX 9205 

PBX 9206 
PBX 9404 

PBX 9401 

PBX 9405 

PBX 9407 
PBX 9501 

PBX 9502 
PBX 9503 

PBXN-5 
PBXN-110 

PB:XW-113 
Primacord 

Pentolite 
Tritonal 
X-0208 
X-0233 

X-0242 
X-0282 
X-0290 

740N 
9001 

9007 

9010 
9011 
9205 

9206 
9404 

9401 

9405 

9407 
9501 

9502 
9503 

5001 

X-0208 
X-0233 

X-0282 
X-0290 

Preparation Room Operations 
Explosive Charge Handling and Assembly 

RDX lined metal tubing 
94.5 wt% HMX/4.5 wt% wax/1 wt% 
graphite 
75 wt% HMX/25 wt% TNT 
90 wt% RDX/8.5 wt% polystyrene (PS)/ 
1.5 wt% dioctyl phthalate (DOP) 
90 wt% RDX/9.1 wt% polystyrene (PS)/ 
0.5 wt% dioctyl phthalate /0.4 wt % resin 
90 wt% RDX/10 wt% Kel-F 3700 
90 wt% HMX/10 wt% Estane-5703 

., 

92 wt% RDX/6 wt% polystyrene (PS)/ 
2 wt% dioctyl phthalate (DOP) 
92 wt% HMX/8 wt% Kel-F elastomer 
94 wt% HMX/3 wt% NC/3 wt% tris(b-
chloroethyl) phosphate (CEF) 
note: PBX-9404 is unusually sensitive to 
certain types of impact, in partucular, 
skidding. 
94.2 wt% RDX, 3.6 wt% polystyrene, 
2.2 wt% trioctyl phosQhate 
93.7 wt% HMX, 3.15 wt% nitrocelulose, 
3.15 wt% tricloroethyl phosphate 
94 wt% RDX/6 wt% Exon-461 
95 wt% HMX/2.5 wt% Estane/2.5 wt% 
BDNPA or BDNPF, X-0242 
95 wt% TATB/5 wt% Kel-F 800, X-0290 

80 wt% TATB, superfine/IS wt% HMX/5 
wt% Kel-F, X-0351 
See LX-10 
88 wt% HMX/5 .4 wt% polybutadiene/5 wt% 
isodecyl pelargonate 
See PBX N110 
Assorted PETN & RDX loaded commercial 
detonating fuse 
50 wt% PETN/50 wt% TNT 
80 wt% TNT/20 wt% aluminum powder 

See XTX-8004 
5-40 wt% HMX; 40-95 wt% tungsten, 0-10 
wt% polystyrene, 0-5 wt% plasticizer 

See PBX 9501 
See LX-14 
See PBX 9502 
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20 years 
20 years 

20 years 
20 years 

20 years 

20 years 
20 years 
20 years 

20 years 
1st period-
20 years, 10 
years 
thereafter 

20 years 

20 years 
20 years 

20 years 
20 years 

20 years 
20 years 

20 years 

20 years 
20 years 
20 years 
90 days 

20 years 
20 years 
20 years 
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X-0309 

X-0351 
X-0407 

X-0533 
X-0534 

XTX-8003 
XTX-8004 

Explosives 

Black 
powder 

Benite 
Commer-cial 
sporting 

HARP-1,-2 
HELP-1, -2 

Smokeless 
Powder 
Single, 
Double, or 
Triple Base 

UTP 25540 

X-0309 

X-0407 

X-0533 
X-0534 

ESA-2 
Mat. Code 

Preparation Room Operations 
Explosive Charge Handling and Assembly 

75% TNT, 19% aluminum powder, 5% D-2 

wax. 1% acetylene black (carbon) 

See PBX 9503 
69.8 wt% TATB, 25.0 wt% PETN, 0.2 wt% 

dye. 5 wt% kel F800 

See Calcitol 
50 wt% TNT/16 24 wt% CaC03/25 33 wt% 

talc/ 1 2 wt% microballoons 

80 wt% PETN/20 wt% S~lgard 182 

80 wt% RDX/20 wt% Sylgard 182, formerly 

X-0208 

PROPELLANTS 

Other Names, Composition, or Reference 

Standard commercial and military grades only 

Black powder based mixture 

Any commercially available smokeless gun 

propellant for sport use is approved 

HARP propellants are Al/AP/HMX composites 

HELP propellants are NC/NG/HMX 

composites 
Standard military grades. Single or multi-perforated 

grains of colloided NC. Stabilizers, plasticizers, 

inorganic nitrates, and other modifying agents may 

also be present. 
Military research explosives are specifically 

not included. 
HMX based High Energy Propellant 
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90 days 

20 years 
90 days 

90 days 
90 days 

20 years 
20 years 

Storage Rev 
Period 
20 years if 
unopened, 2 
years if 
opened 
2 years 
20 years if 
unopened, 2 
years if 
opened 
2 years 
2 years 

2 years 

2 years 
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DETONATORS 

Preparation Room Operations 
Explosive Charge Handling and Assembly 

The following high-energy detonators have been approved for Group DX-4 use in 

test devices. All listed detonators have a storage review period of 20 years. 

1E23 ER-213 EX-12 SE-1 

1E26 ER-235 EX-128 SE-1/31 

1E268 ER-312 

1E27 ER-3128 MC1991 SC-101 

1E29 ER-344 MC2320 

1E30 ER-347 MC2427 

1E31 ER-352 

1E33 ER-353 MK13C 

1E34 ER-370 MK20 

1E36 ER-349 MK22A 

1E38 ER-350 

1E38 T.F. ER-351 RL1 

ER-371 RL2 

ER-377 
ER-379 RP-1 

ER-380 RPl/31 

ER-383 RP-2 

ER-396A RP-80 

ER-3968 RP-83 

ER-400 RP-84 

ER-402 RP-87 

ER-403 

MUNITIONS 

Military munitions are allowed if no further assembly or disassembly operations 

are involved. An adequate description should be in the DX-4 ftle. Internal 

devices that contain primary explosive are allowed if they are out-of-line and ar·: 

not used as the initial initiation point. The initiator must remain in a safe state 

until the first ignition source is activated following standard operating procedures. 

Any configuration where the primary explosive unit is external or is to be used as 

the first initiation or ignition source becomes a special operation requiring a 

separate SOP or SWP. 

JULY 1996 
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Preparation Room Operations 
Explosive Charge Handling and Assembly 

Some of the military munitions are listed as rejects or defective lots because they 
do not meet either physical specifications or performance testing specifications. 
There are no safety issues related to their rejection. Any arriving munitions 
marked as rejects will be treated as Storage Compatibility Group L until the 
reason for rejection is known. 

SPECIAL EXPLOSIVES 

The use of these explosives is limited to the provisions of the indicated SOPs. 

JULY 1996 
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Explosive Pertinent SOP References Storage Rev. Period 

Liquid Gun DX-11 SOP: 15-11-4.20, 2 years 
Propellant LGP 1846, T A-36-3 
LGP 1846 
3E-1 Detonator 3E-1 SWP 20 years 

COMPOUNDS FOUND in TA-16 SOP 1.1.0, "Established Explosives at TA-16," 

but not listed in any DX Division list. 

Al-ANFO 

BDNPA 

BDNPF 

BTX ( 5,7-dinitro-1-picrylbenzotriazole) (transportation only) 

DNPA (2,2-dinitropropyl acrylate polymer) 

DNT 

HBX-1 

Methane/ Oxygen mixtures 

Nitrocellulose (NC) 

PYX (2,6-Bis(picrylkamino0-3,5-dinitropyridine 

STRA TABLAST C (storage and transportation only) 

TAGN ( triamino guanadine nitrate) 

TAL-lOOSE (storage and transportation only) 

TNS (Trinitrostilbene) 

TNT INC 

TPM (tripicryl melamine) 
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Attachment 2 
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Adhesives, glues, and coatings routinely used at DX Division Firing Areas. 

• Methylmethacrylatejsolvent glues (Duco, Testor's model cement, other 
proprietary materials of equivalent composition). 

• 3M Industrial Adhesive-226. 

• cr A-2 linoleum cement for Detasheet only. 

• Elvanol. 
• CPR-1009-78 adhesive. 
• Silastic TRV-140, -731, -732, -892, -3145 

• Eastman 910, Perma Bond 910 adhesive, Loctite 495 adhesive, and other 
cyanoacrylate ester adhesives. 

• 3M Aerosol spray adhesive. 

• Aralhex. 
• GE Silicone Rubber RTV 162. 

• Polad [10 wt% Polacure-740M diamine (Polaroid Corp.)/38 wt% 
Adiprene 5333/52 wt% acetone]. 

• Polyurethane 7200, with sets A and B. 

When necessary, the following chemicals and gases may be used for light intensification or 

quenching. 

Aluminum Flu oro silicate (This is a poison; wash bands after use.) 
Aluminum Oxide 
Butane 
Krylon Spray Paint 
Magnesium Oxide 
PETN paint 

Approved Glues and Adhesives 

• An epoxy -polyamide adhesive know as "Green Glue" and formulated from Epon 828 

and Versamid 140 is approved for use in detonator and HE assemblies. This adhesive 

is covered under Mound Facility's Specification 1-9600. 
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• Cyanoacrylate adhesives such as Eastman 910 may not be used in direct contract with 

PETN. 

• Devcon 5-minute epoxy is approved for permitted explosives, except TNT and 

explosive compositions containing TNT, and is permitted for assemblies which will 

hold liquid explosives after the adhesive is cured. 

• Barco Bond 165 and 185 - The curing reaction for this material is exothermic: 

therefore, the thickness of the adhesive layers must not exceed 1.5mm (1116 in.). 

• Sylgard 182, 184, and 186 

• DC 93-119 

• GE 630 

• CPR-1 009-78 + Component "T" 

Adhesive Additive or Catalyst Remarks 

Aero bond 20 17 T rimethoxy-boroxine Compatible with HE. Exothermic 
reaction. Don't make more than 
50 g at a time. 

VEEP 1579 V ersamid 140 Not compatible with all HE. M 

VEEP 1579T DMP-30 used on PBX 9502, T ATB, an 
mix-tures ofT ATB and inert 
materials. 

Torr Seal Polyamide Can be used on HE as described in 
report #250. Ideal for vacuum 
applications, sealing leaks. 

be 

Polamine 1000 Compatible with HE. Slight foaming 
cured polyurethanes from moisture. 

Do not breathe vapors. 
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Attachment 3 

LIST OF APPROVED COATING FLUIDS 
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Coating fluids used in contact with explosives must be selected from the following list. 
If a coating fluid is not on this list, it must be approved by the Group Leader before it 
is used. 

Microballoons in silicone, hydrocarbon grease, or in polyvinyl alcohol and water. 

Apiezon wax. 

Mineral oil. 
Petroleum greases and oils. 

Glazing compound, modeling clay, and putty. 

Krylon or other methyl methacrylate spray. 

Isopropyl alcohol or ethyl alcohol. 

Silicone grease. 
Water. 
Acetone. 

Aluminized Mylar. 

When necessary, the following chemicals and gases may be used for light 
intensification or quenching. 

Aluminum Fluorosilicate (This is a poison; wash hands after use). 
Aluminum Oxide 
Butane 
Krylon Spray Paint 
Magnesium Oxide 
PETN paint 
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Attachment 4 

APPROVED ELECTRICAL EQUIP:\IENT 
IN PREPARATION ROOMS 

Bendix height gauge indicator model - BXT -1 
Chicago multi tester 
Fluke Multimeter, Model 8012A/AD 
Fowler 12 calipers 
Fowler depth gauge 
Hewlett Package calculator, model 55 
Laser HE-NE-AERO-Tech. model LSR2P 
Ledu Corp., portable lamp. model 060333 
Mettler Balance, model PE360 
Mettler Scale, model PM-400 
Minolta 35mm camera, model X700 
Minolta Electro Flash, model 280 PX 
Mitutoyo height gauge, model519-106 
Mitutoyo height gauge, model519-302 
Mitutoyo height gauge readout, model 122 
Mitutoyo height gauge readout, model 8943G 
Mitutoyo indicator, model ID-ISOE 
Nikon camera, model F 
Ohaus Balance 
Ohaus Scale, model T600S 
Polaroid camera, model Spectra System 
Polaroid camera, model SX70 
Sartorius Scale, model P6 
Sartorius Scale, model P600 
Sunpack Autoflash, model 30DX 
Texas Instruments TI 55111 calculator 
Triplet YOM Meter, model630 
Unitron inverted microscope with light source, model 7530 
WAHL Soldering Station, model 7500 
Weller Soldering Station, model WTCPN 

(1) Balances will be inspected, cleaned, and calibrated biannually. 
(2) Not for use at work stations with loose powder. 
(3) Approved for use as a Detonator Circuit Ohmmeter (DCO). 
(4) Locate illuminator in ventilated enclosure. 
(5) For use in a work station with no HE present. 
(6) Not approved for DCO use. 

Restrictions 
(2) 
(6) 
(3) 

(2) 
(1) 
(1) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(1) 
(1) 
(2) 
(2) 
(1) 
(1) 
(2) 

(6) 
(2) 
(2) 
(2) 
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High-explosive (HE) firing operations are carried out at Q-Site in Technical Area 14 
(TA-14). This site is located south of the R-Site Road between TA-9 and R-Site. Q-Site 
is operated by DX-2 under the auspices ofDX-4. Q-Site East is a relatively small area 
that contains four buildings: one for general storage of equipment, two for storage of HE, 
and one that consists of the control room, laboratory, and make-up room. 

2.0 PURPOSE 

This Standard Operating Procedure (SOP) describes methods to be followed for firing 
tests and related operations at Q-Site East (TA-14), Buildings Q-6, Q-22, Q-23, and Q-24 
and outdoor firing areas located south of the control room. Building Q-5 is condemned 
and is not approved for any operations. 

3.0 SCOPE 

This document describes the procedures required for personnel to perform tests at Q-Site. 

3.1 Facilities and Uses 

This SOP covers the facilities in Q-Site East only and does not address the facilities in 
Q-site West. 

3.1.1 Building Q-6 

Building Q-6 is a frame structure used to store parts and instruments that are used 
in various experiments. No explosives are permitted in this building. 

3.1.2 Building Q-23 

Building Q-23 is a reinforced concentrate structure divided into four rooms (see 
Figure 1 for floor plan). The south face is protected by ¥2-inch steel boilerplate. 
The portholes are protected by sliding steel covers. 
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Fig\® I 

101 

~oAoom 

Ffr. I . . F1Dor Film of Bllildbag Q-23,. TA·l4. 

Room 101 is the firing control room. Various items necessary for safe firing 

(locked capacitor discharge unit (CDU) controls and timed interlocks) and the 

equipment for recording data from the tests are installed in this room. No 

explosives are allowed in this room at any time. 

3.1.2.2 Room 102 

Room 102 is the utility room and is not used for explosives work. This room 

contains the circuit breaker panels, the hot water tank, and the h·.:1ting s:~·stem. It is 

also used for storage offue-flghting equipment such as hoses, sr:-wels, w.1d hoes. 

No explosives are permitted in this room. 
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Room 103 is used as a chemical laboratory. This room also contains a hood with 
water, gas, and vacuum lines. The lights, switches and electrical outlets are 
explosion proof. 

3.1.2.4 Room 104 

Room 104 is the make-up room in which test components are made up in 
preparation for firing. Made-up tests or explosives components may be stored in 
this room during a firing operation involving a large number of tests that may take 
several days to fire. No HE is to be stored in this room except for on-going 
experiments where the HE is part of a set-up that cannot be placed in a magazine. 
The electrical wiring in the room is explosion proof. 

3.1.2.5 Ignitor Box 

The ignitor box is a small steel box attached to the west side of this building and 
is secured by a padlock. This box is used to store ignitors. This box contains 
only Group B explosives. The key is under the control of the Firing Leader. 

3.2 Firing Mounds 

Besides the structures described, Q-Site East has five firing mounds located along a 
conduit system extending toward the South from the firing control room. Each firing 
mount consists of sand-covered area about 50 ft in diameter. Each mound contains a 
steel-covered underground box (firing pit) that provides GFCI Protected electrical outlets, 
telephone connections and space for the high-voltage CDU. Figure 2 shows the layout of 
Q-Site East, and the firing pits are shown as structure numbers 25, 26, 27, 28, and 29. 
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3.2.1 Moundl 
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........ _ 
Ffr.L Q-sa.Eat. 

Mound 1 is shielded on three sides with a 3-ft-high, Y2-inch steel plate backed 

with sand. In addition to the 11 0-volt outlet, Mound 1 also has a 208-volt outlet 

3.l.l Mound 2 

Mound 2 has no shielding but has a heavy steel base plate and is in a direct line 

with the portholes in building 23. 

3.2.3 Mound 3 

Mound 3 is an open area used for general firing operations. ~is is 1lso the 

location of the OB/00 Thermal Treatment Area. 
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3.2.4 Mound 4 
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Mound 4 has a shrapnel barrier constructed of large concrete blocks. This barrier 
is used for tests that may produce shrapnel or metal fragments. 

3.2.5 Mound 5 

Mound 5 is located in the canyon and is a reinforced-concrete-lined area cut into 
the side of the hill, which can be sandbagged on the southern (open) face. 

4.0 DEFINITIONS 

Energetic Materials An energetic material is any material that liberates energy with or 
without oxygen which includes but is not limited to explosives, 
propellants, pyrotechnics and gas generants. 

Firing Leader A full time DX Division employee, authorized by DX-4 line 
management to supervise, conduct, and be responsible for 
operations at the site of the test. This persons accumulated 
knowledge and experience are crucial to all explosives firing 
operations. 

OB/OD RCRA Open Bum/Open Detonation. 

Staff Member Oversees Firing Operations and experiments conducted at Q-Site 
in charge of Q-Site 

Tests with Staff Experimental tests that have not been run before must be 
supervised by the requesting staff member and require a completed 
DX-2 Q-Site Test Sheet (Attachment 1 ), approved by the staff 
member in charge of Q-Site East. 

Tests Without Staff Tests that have been performed previously can be performed by a 
technician. It is not necessary that a staff member supervise the 
operation. This requires prior signature approval, on the test sheet, 
from the staff member in charge of Q-Site East. 

See DX-4 SOP 3 General Safety, DX-4 SOP 4 General Firing Operations, and 
DX-4 SOP 5 Preparation room Operations and Explosive Charge Handling for further 

definitions. 
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5.0 RESPONSIBLILITIES 

5.1 Staff Member in Charge of Q-Site East 

• Recommends to the DX-4 Group Leader personnel who may be authorized as the 

Firing Leader. 
• Is responsible for experiments conducted at Q-Site. 

5.2 All other responsibilities are identified in DX-4 SOPs 3 & 4 

6.0 PRECAUTIONS AND LIMITATIONS 

6.1 Electrical Work 

All electrical work shall be conducted in accordance with the LANL Electrical Safety 

Program. 

6.2 Explosive Load and Penonnel Limits for Buildings 

Limitations on explosive loads and personnel are given below for the different buildings 

covered in this SOP. 

Location Explosive Load Limit Personnel Limit 

Room 101 - Control Room N/A • 3 

Building Q-23 SO lb including no more • · If explosives present 3 

Room 103 - Laboratory than 5 lb scrap HE • If no explosives 
present, 6 

Room 104- Make-Up SO lb including no more • - If explosives present 3 

Room than 5 lb scrap HE • If no explosives 
present, 6 

Steel Box on NW comer of 1 00 ignitors N/A 
Building 
Building Q-6 0 lb No limit 

Personnel limits may be waived by the DX-4 Group Leader, or designee for tests, safety 

inspections, operational reviews, and demonstrations. 
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6.2.1 Explosive and Personnel Limits for Mounds 

6.2.1.1 Bare or Glass - or Plastic-Cased Explosives 

Mound Explosive Limit Personnel Limit 
Number (lb) (when HE present) 

1 5 The minimum required-not 
to exceed 3 

2 5 The minimum required-not 
to exceed 3 

3 20 The minimum required-not 
to exceed 3 

4 30 The minimum required-not 
to exceed 3 

5 30 The minimum required-not 
to exceed 3 

6.2.1.2 Metal-Cased Explosives 
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Metal-cased/clad tests may be fired within the shrapnel barrier of Mound 4, (See 
Attachment 4, Bill Davis' Rule for the Evaluation of Fragment Hazards 
Calculation). Tests may be also be fired at Mound 5, provided the test is 
sandbagged on the exposed south side. No metal-confined tests are allowed at the 
other mounds. 

6.3 AUowed Explosives 

Only explosives that satisfy both of the following criteria can be used in operations at 
Q-Site East: 

• Type 12 Drop-weight Impact> 12 em 
• Spark sensitivity >0.1 J for 3 mil foil 

Energetic materials to be tested at Q-Site that have been characterized or are known to be 
impact or spark sensitive will require that the DX-2 Group Leader, Deputy Group Leader, 
or Staff Member in charge ofQ-Site give written permission (SWP) before the material is 
taken to Q-Site. The handling procedure and precautions for this material must be stated 
on the Test Sheet. 

6.4 Operations Limitations 

No more than one firing operatio: .nay be carried out at Q-Site East at any one time. 
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Before starting a firing operation at Q-Site East, Q-Site West must be checked by doing a 

sweep of the area. Any personnel not associated with the testing will be escorted out of 

the area, and re-admitted after test completion. 

6.5 Smoking 

Smoking is not permitted at any time in or around any of the buildings, grounds, or firing 

mounds at Q-Site. 

6.6 Flame-Producing Devices 

No spark- or flame-producing devices, other than those used in firing or burning 

operations (such as ignitors), will be allowed in the area unless authorization has been 

given in an approved Special Work Permit (SWP). Firing site personnel are not to fight 

any frres involving HE. 

6. 7 Fire Protection 

All the explosives processing and storage buildings are of concrete construction. See the 

restrictions in Section 7.3 ofDX-4 SOP 3.0 General Safety. 

6.7.1 Pyrophoric Materials 

When materials of a pyrophoric nature are part of a test, Q-Site operators request 

the Fire Department to stand by with the necessary equipment to fight a possible 

frre in the surrounding woods (see DX-4 SOP 4 General Firing Operations, 

DX-4 SOP 1.0 General Access Control, Sections 6.3 and 7.1), (see7.1, this SOP 

"Preparations Before Firing). 

6.7.2. Fire Fighting Equipment 

6. 7 .2.1 Fire Extinguishers 

Fire extinguishers are mounted on the east, north, and west walls, of Building 

Q-23 and on the east outside wall of Building Q-6. These fire extinguishers are 

checked annually by the Fire Department and monthly by tr;~ responsible person 

for Q-Site. 

6.7.2.2 Other Tools 

Shovels, long hoses, rakes, and hoes are stored in Room 102 of Building -23 for 

emergency fire fighting. This equipment is intended to quench small fires that are 

considered normal during firing operations. The Firing Leader will call the 

Access Control for any off-normal fires. 
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6.8 Maintenance 
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Weeds and brush are cut and cleared from the firing area and around buildings and 
magazines when necessary. A standing work order allows this maintenance whenever the 
brush and weeds present a fire hazard. 

6.9 Visitor and Admittance Control 

All visitors must check in at TA-9-21 for admittance. 

6.9.1 Administrative Gate 

This gate will remain locked and closed at all times except during normal firing 
site operations. The only exception to this will be when an explosive test is left 
on the firing mound overnight. Then both the Administrative Gate and the 
Railroad Gate will be closed. In the event of this, the Access Control Office at 
T A-15-183 should be notified. Access Control will make all necessary 
notifications. The Firing Leader will post a sign on the Administrative Gate and · 
will notify the DX-2 Group Management. 

6.9.2 Railroad Gate (Safety Gate) 

A railroad gate, interlocked to the firing power source, is lowered at the entrance 
to Q-Site during any firing operation. A sign on this gate requires anyone 
entering the site, either by vehicle or on foot, to phone for entry from the 
telephone located on a post near the gate. The Q-Site East control room telephone 
number is 665-1787. Verbal clearance must be obtained from the Firing Leader 
before entering. 

6.9.3 Remote Area Access 

6.9.3.1 Access to Building Q-S 

A chain gate located between Q-6 and Q-23 controls access to Q-5. When 
personnel are at Q-5, the chain will be down; when no one is at the site, the chain 
will be up. 

6.10 Transportation of HE 

Transportation of HE by vehicles to and within this area is covered by DX-DO SOP 3 
Packaging and Transportation of Hazardous Materials. 
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6.11 Housekeeping 

Q-Site East (TA-14) Firing Operations Page 13 of21 

Special care must be taken to see that rooms 103 & 104 are kept free of loose explosive 

powder or dust that may be spilled during test makeup. After a day's operation, or more 

often if necessary, these rooms must be swept and the waste deposited in the appropriate 

HE waste cans. 

Only brooms or brushes with no metallic parts and non-metallic dust pans are to be used 

to clean up spills. If the amount of explosive involved is more than a few grams and/or 

has an impact sensitivity ofless than 10 em with Type 12 tools and a 3-millead foil 

spark sensitivity ofless than 0.05 J, the DX-2 Staff Member for Firing Operations or the 

Group Leader shall be informed and their advice obtained before the cleaning operation is 

performed. Attention should be paid to toxic hazards, as well as explosive hazards, and 

special protective clothing may be required. 

6.12 Detonator Circuit Testing 

A current-limited detonator current ohm (DCO) meter, meeting criteria set forth in the 

DOE Explosives Safety Manual, will be used if necessary, to check the resistance of 

exploding bridge wire detonators (EBWs). The meter shall be labeled "For Use on EBW 

Detonators Only". 

6.13 Diagnostic Electronics Testing 

A volt-ohm meter, such as a Fluke 77, will be used. It shall be prominently labeled "For 

Non-Initiating Circuits Only". 

6.14 Low-Voltage Electro Explosive Devices (EED's) 

Personnel that will be handling any low-voltage EED's will be properly trained. Training 

will consist of reading DX-1 SOP 175 and On the Job Training with ftring site 

operations. 

All electrical circuits will be grounded and shorted before continuity is established to the 

low-voltage EED. Personnel will be kept to the minimum needed to perform this 

operation. All others will remain in the control room during this operation. The 

procedure for connecting the CDU to the test assembly is as follows: 

1. Check the shorting plug with an approved VOM for continuity. The resistance 

will be approximately 0.2 ohms. 

2. Short the CDU end of the detonator cable with the shorting plug. 

3. While using a wrist grounding strap, connect the EED to the detonator cable. 

4. Attach the EED to the test assembly. 
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5. Remove the shorting plug from the detonator cable and connect the shorting plug 

to the load ring on the CDU. 
6. Connect the detonator cable to the CDU. 
7. Remove the shorting plug. 

6.15 Safety Features 

6.15.1 Railroad Gate 

The railroad gate at the Q-Site entrance must be closed before the interlock on the 

control room door will close. Until the interlock is closed, no power will be 

available to the firing control unit. 

6.15.2 Firing Control Unit 

During a firing operation, the firing control unit in the control room provides 

built-in safety features through a timing sequence and a mechanism that will 

automatically stop the operation by grounding and interlocking the system (the 

CDU) when certain situations occur. 

6.15.2.1 Timing Sequence 

The power switch to the firing control circuit is a key switch, and when turned on, 

after the interlocks have been closed the following sequence of events occurs after 

the "TIMER" button has been pushed. 

a. The siren sounds for 30 seconds. 
b. The siren is silent for 30 seconds. 
c. The siren sounds for 90 seconds. 
d. A pilot light indicates "READY''. 
e. An operator ensures that the proper firing voltage has been selected. For 

EBWs the voltage is 2000 to 2500 volts DC. 

f. The operator may then push the "POWER" and "ARM" buttons and wait 

for the CDU to charge. 
g. The operator ensures that the firing voltage has been attained. 

h. The operator may then push the "FIRE" button, and the test will fire. If 

this button is not pushed within 10 seconds, the entire circuit de-energizes 

and the cycle must be repeated. 

6.15.2.2 Capacitor Discharge Unit 

Characteristics of the the CDU are listed below. 

a. The CDU may be installed in any one of the firing pits 25 through 29. It is 

connected to the fire-control unit by a special multiconductor cable. 
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b. When the "ARM" button on the fire control unit is pushed, power is 

supplied to the transformer and the rectifier so that the capacitors may 

charge. 
c. A voltage divider network allows the capacitor voltage to be monitored at 

the fire control station with a 50-rnA calibrated meter. 

d. After firing or if a power interruption occurs during the firing sequence, 

the high-voltage capacitor are automatically shorted to ground. The 

ground circuit is routed through a set of contacts that are normally held 

closed by a spring. When the power circuit is energized, a solenoid 

overcomes the spring tension and breaks the ground circuit. The contact 

assembly is positioned so that, if there is a spring failure and/or a power 

interruption, the contacts will close and the system will be safely 

grounded. Timer interlocks prevent the ground circuit from being 

reopened until the timing and arming sequence has been re-established. 

6.16 Viewing Ports 

Visual inspection of the firing mounds or the general area may be made through portholes 

in the firing-room wall facing these mounds. These ports are equipped with three 

cylinders of 2-inch laminated safety glass to prevent fragments from entering the firing 

room. 

6.17 Mound Spacing 

The availability of five firing mounds at various distances from the control building 

provides safe distances for the tests. The most distant mound is located below ground 

level of the control room and space is cut into the side of the canyon wall to prevent 

fragments of from tests from reaching the control room or outside the designated 

clearance area. 

6.18 Shelter 

Building Q-23 is constructed of reinforced concrete with Y2 inch boilerplate covering the 

side facing the frring mounds. This type of construction provides more than adequate 

shelter for personnel from any test fired according to the provisions of this SOP. 

7.0 PROCEDURAL STEPS 

7.1 Preparation Before Firing 

Follow these steps when preparing a test for firing. 

Step Action 

1 If a test involves pyrophoric materials, 
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• Access Control at TA-15-183 arranges all Fire Department responses, except 
emergencies. 

2 Fill out a DX-2 Q-Site Test Sheet (Attachment 1) aria obtain approval from the 
staff member or the alternate in charge of Q-Site 

3 Observe the weather: No firing operations are allowed during electrical storms, or 
in some cases, high winds. 

4 The Firing key remains in the Firing Leaders possession. 
5 • Prepare the appropriate firing mound with all the required diagnostics and blast 

shielding; 
• - Record the diagnostic wiring on the Test Sheet (use additional pages if 

necessary); and 

• Make sure all diagnostics are working properly 
6 Ensure that 

• - the CDU is in place, 

• the load ring is shorted, 

• all necessary cables are connected, and 
• - the detonator cable end is shorted 

7 • -> Lower the (Safety) gate at the entrance to Q-Site and make sure that it is 
secured. 

Note: The green light on the firing panel will be lit when the gate is properly 
secured 

8 • Clear the area by driving to Q-Site West (TA-14-34). Check the lower area 
(Mound 5) to make sure that no unauthorized personnel are within the site. 

• Alert all personnel at Q-Site West that a firing is to occur and escort them out 
of the area. 

9 Take a head count to be sure all personnel are accounted for. 
10 • Make certain that all diagnostic and initiating cables, wires, and connectors do 

not have any electrical potential. 

•· Check all connections inside the control room, making sure that no cables or 
wires are hooked up to electrical generating devices. 

11 • Check the firing mound for any potential structural or mechanical hazards. 

• Make sure that the mound is safe and stable . 
12 • Instruct all personnel to stay in the control room in Building Q-23. 

7.2 Setting Up a Test 

To set up a test use the following steps. 

Step Action 
1 Take the test to be fired out to the appropriate mound. 
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Note: When the test is being set up on the mound, only the minimum number of 
personnel are allowed on the mound. All other personnel must stay in Building 
Q-23 Control room 101. 

2 Attach all diagnostic cables (not firing cables) and wires to the test. If an ohm 
meter is required, make sure it has been approved for explosives use. 

3 Once the test has been set up, casuals and observers may inspect the test under 
supervision of the firing site leader or operator. 

7.3 Arming a Test 

The Firing Leader or Operator should follow these steps when arming a test. 

Step Action 

1 Initiate all tests with EBW detonators; other detonators will require an SWP. 

2 • - Have all personnel go into Building Q-23, Room 101. 
• - Account for all personnel. 

3 Bring the detonator out to the appropriate mound unless the test set-up requires 

earlier installation. 
4 Perform one final check of the test and mound (see Steps 7, 11, and 12 in Section 

7.1 above). 
5 Instruct all remaining personnel to go into Building Q-23, Room 101. 

Note: Only the Firing Leader, who has the firing key in his possession, does not 
have to be in the Building. 

6 Check to make sure shorting plug is on CDU before attaching detonator cable. 

7 Connect the detonator cable to the detonator. 

8 • - Make sure the detonator and the receptacle are free from any debris (sand, 
grit). 

• Attach the detonator to the test by screwing down the locking nut, but only 
finger tight. 

• Make sure the detonator is in contact with the booster explosive . 

9 Remove the shorting plug from the CDU. 
10 Go into the control room. 

'7.4 Firinl! a Te!llt 

The Firing Site Leader or Operator should follow the steps listed below when fuir ·· a 

test. 

Step I Action 
1 I Review the firing check list (see Attachment nn. 
2 l Close the control room door. 
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3 Unlock the firing control box. 
4 • Start the semiautomatic firing sequence. 

• Continually monitor the fire-control system during the sequence until the 
capacitors are charged to at least 2000 volts (unless specified otherwise). 

IF TIIEN 
there is a malfunction stop the tiring sequence by 

interrupting the power. 
the Firing Leader, operator or the Firing supervisor or operator 
staff member feels there is a will stop all tiring operations 
potentially unsafe situation 

5 When the capacitors are charg~ 
• - push the "FIRE" button within 10 secon~ thereby firing the test. -

7.5 Post-Firing Operations 

After firing the test, the Firing Leader should follow the procedures below. 

Step Who Does It Aetion 

1 Firing Leader • ·· Decides when it is safe to leave the shelter 
after the test. 

2 Firing Leader • - Sounds the "All Clear" with two 5-second 
blasts of the siren. 

3 Firing Leader • Approaches the test area, 

• Ensures that area is safe, and 

• Notifies others in shelter of safe condition 
and that they may approach the area. 

4 Firing Leader or Designee • Pick up and place scrap and undetonated 
explosives in the approved HE waste 
container in Room 103 of Building Q-23. 

• Inspect entire firing area for explosives 
scran at the end of the day's firing. 

5 Firing Leader At day's end, 

• lock all the buildings, and 

• check doors . 
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7.6 Misfires 

In the event of a misfire, follow the procedure listed below. 

Step Who Does It Action 

1 All participants, including Do NOT leave the control room. 

observers 
2 Firing Leader Checks all electrical connections to the power 

supply in the control room. 

3 Firing Leader Attempts to fire the test again, if it seems 
appropriate. 

4 Firing Leader If the test still fails to fire, 
• ·· turn off all power to the power supply. 

5 Firing Leader Establishes a waiting period-at least 30 minutes if 

the cause of failure is not obvious. 

6 Firing Leader Observe the test assembly through the viewing 

ports in the control room, if possible, during the 
waiting period. 

7 · Firing Leader If no activity in the test assembly is evident during 
this time, 

• carefully approaches the firing mound . 

8 Firing Leader Disarms the test by disconnecting the detonator 

cable at the CDU, if possible, or by removing the 

detonator from the charge or cutting its leads. 
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9 Firing Leader Checks the leads for continuity and electrical 
connections to the firing unit using an 
approved DCO after disarming the test. 

IF the trouble mEN 
has been located check the operation of the unit 
and fixed by firing one or more detonators. 
cannot be • secure the site, leaving the 
located banicade down, and 

• contact the Group Leader or 
the DX-2 Staff Member for 
Firing Operations for further 
instructions. 

7.7 Cleaning Up Contamination from Firing Operations 

Sometimes normal firing activities will result in the incomplete detonation of the 
explosive and hence in the scattering of explosive in the area next to the test. For 
example, the standard gap test, by its inherent nature, will result in half of the tests 
scattering explosive. 

The following steps are taken to minimize the contamination and to reduce the hazard 

from it. 

Step Action 
1 The HE is collected from the test area after each test and put in the approved 

HE waste container kept in Room 104 of Building Q-23. 
2 The entire firing area is inspected for explosives at the end of each day's 

firing. 
3 The area is posted with a sign warning unauthorized personnel to remain out 

of the explosives-contaminated area. 
4 No work is permitted in the posted area by service personnel without 

permission of the area coordinator and the firing leader or Group 
management. 

7.7.1 Disposal of HE Operational Waste 

The HE waste accumulated at Q-Site is disposed of in two ways, 

(1) by arranging with the OX-Division Waste Coordinator to take away and 
dispose of such waste and 
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(2) by disposal at Q-Site 
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Waste minimization will be handled according to Section 13 of the OX-Division 

Operations Manual. 

7.8 Emergency Procedures 

The Building Emergency Plan (BEP) posted in Q-23 in TA-14 shall be followed in the 

event of an emergency situation. The BEP shall be available in the building, and the 

operators shall be familiar with its contents. 

8.0 REQUIRED RECORDS 

• -- Q-Site Test Sheet 
• DX-2 Q-Site Firing Check List 
• Adhesive and Potting Materials List 

• Waiver of Personnel Limits at Q-Site 

• Expended Material List 

9.0 REFERENCES 

• LANL Electrical Safety Program 
LIR402-600-0l.O "Electrical Safety" 
LIG402-600-01.0 "Electrical Safety Implementation Guide" 

• DOE Explosives Safety Manual, DOE M440.1-l Rev. 8 

• Los Alamos Environment, Safety, and Health Manual 

• OX-Division Operations Manual 
• DX-1 SOP 175 Manufacture Handling, and Inspection of Low Energy EEDs 

• DX-4 SOP 3.0 General Safety 

• DX-4 SOP 4.0 General Firing Operations 

• DX-4 SOP 5.0 Preparation Room Operations Explosive Charge Handling & 

Assembly 
• DX-DO SOP 01 Waste Management in DX-DO 

• DX-DO SOP 03 Packaging and Transportation of Hazardous Materials 

• DX-DO SOP 06 Radiological Controls 

• DX-DO SOP 08 HE Storage 

10.0 ATTACHMENTS 

1. DX-2 Q-Site Test Sheet 
2. Adhesive and Potting Materials List 

3. DX-2 Q-Site Firing Checklist 

4. Evaluation of Fragment Hazards 



Attachment 1 

DX-2 Q-Site Test Sheet 

Date --------
Type ofTest _______________ Time -------

Pwposeofshot ____________________________________________ __ 

Experimenter (s) ----------Program Code----------

Technicians (s) --------- Disk Name------------------

Deronaror ________________________________________________ _ 

Booster Dimensions ------------- -------------------

Mound Location ______________ _ 

Weight (grams)--------

ToncorR&lio~tiveMateri&s ____________________________________ _ 

(D-38, Lead, Tritium, Beryllium, etc.) 

Fire Dept. Requested Yes No 

Ifyes, why? -----------------------------------

ESH Requested Yes No 

Ifyes, why? -------------------------------------

Speci& Procedures or requirements-------------------------------

Diagnostics Used (Scope, TIM, Pulse Amp., DDG, Fanout, etc.) 

Approved by (Staff Member in charge ofQ-Site East or alternate)------
(Use back of sheet for results and comments) 
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Attachment III 
DX-2 Q-Site Firing Checklist 

Requester Charge Code Date Fired 

N/A OK 

a 1) Ensure Q-Site shot sheet is completed. 

a a 2) Notify Access Control7-6742 to arrange for Fire Department 

standby if pyrotechnics are involved in the shot. 

a. 3) Notify Access Control of all shots. 

a 4) Lower TA-14 gate and clear the area. 

a .. S) Move all personnel into Bldg. Q-23 and establish a head count. 

a. a_ 6) Ensure that there is no electrical potential to the firing mound and 

check all cables and connections. 
Q_ Q_ 7) Take photos as necessary. 
a_ Q_ 8) Verify CDU is shorted with the shorting plug, then arm the shot. 

a Q_ 9) Remove CDU shorting plug._ 

a a .. 10) Retake head count and start firing sequence. 
Q_ 11) Set correct firing voltage on the Control PaneL 

a a 12) Ensure shot diagnostics and rack are powered and in a ready state: 

OFF ON 

a. a DC Power Supply voltage set and connected. 

a Q Oscilloscope programmed and reset (recheck after 
charging). 

a Q TIM's, DOG's and Pulse Amplifiers programmed and 

reset. 

a a VCR programmed and recording. 

a Q 14) Record shot time on shot sheet. 

a a 15) Charge CDU and recheck diagnostics. 

a Q 16) Fire the shot. 

a a 17) Record data from shot diagnostics. 

a a 18) Check the area for shot-induced fire. 

a a 19) Verify a safe condition on the mound and short CDU. 

a a 20) Sound "all clear" when it is safe to leave Bldg. Q-23. 

0 a 21) Police the area for any unconsumed HE or hazardous debris and 

dispose of appropriately. 

Signature: Date 
Firing Leader 



DX-2 Q-Site Firing Checklist (Cant) 

In the event of a misfire the following procedure will be followed: 

N/A OK 

a 1) DO NOT LEAVE CONTROL ROOM 
a a 2) Check all electrical connections and firing voltage in the con1rol 

room. 
a a 3) Attempt to fire the shot again. 
a a-- 4) If the shot still does not tire, turn off all power to firing system. 

a a 5) Wait a time considered appropriate by Firing Leader (nominally 30 
minutes) observing the shot for any signs of smoke or activity. 

a a 6) If during the waiting period no activity is observed, gn;, person 
shall approach the firing mound pit and disconnect the detonator 
cable from the CDU. 

a a 7) Remove or disconnect the detonator from the shot. 

a a. 8) Check detonator leads and cable for continuity with an approved 

DCO. 
a a 9) If the problem has been identified and corrected, firing operations 

may be checked by firing one or more detonators. 

a a 10) If the problem cannot be identified, notify the DX-2 Group Office 
7-4411 ), secure the area, and await further instructions. 



Attachment IV 

Evaluation of Fragment Hazards 

BILL DAVIS' RULE 

Fragment Distance = Density of Fragment 
Density of Air 

where: 

x Thickness of Fragment /(Ft.) 
in direction of travel 

Density of Air= 10-3 g/cm3 at Los Alamos altitude 

Safety Factor: 5 for cars, and buildings 
8 for people 

FOR TYPICAL FRAGMENTS (NO BARRIER OR BARRICADES) 

Density Fragment Fragment Distance (FL) 

Material glcm3 Thickness (in.) (Safety Factor= 8) 

Aluminum 2.7 1,4" 450 
Y.a" 900 
1" 1800 

Brass 8.4 1,4" 1400 
Y.a" 2800 
1" 5600 

DU 18.7 1,4" 3116 
Y.a" 6233 
1" 12,466 (2.3 miles) 



Appendix D 

Background Sample Data and Locations from 
"Environmental Surveillance at Los Alamos During 1995" 



Environmental Surveillance 
at Los Alamos during 1995 

Environmental Surveillance Program: 
Air Quality, ESH-17 
Water Quality and Hydrology, ESH-18 
Hazardous and Solid Waste, ESH-19 
Ecology, ESH-20 

Los Alamos 
NATIONAL LABORATORY 

Los Alamos, New Mexico 87545 

LA-13210-ENV 

UC-902 
Issued: October 1996 
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Tables 6-3. Total Recoverable Trace and Heavy Metals (Jlglg) in Soils Collected in 19958 

Location Ag As Ba Be Cd Cr Hg 

Off-Site Regional (Bal"kground) Stations: 
Rio Chama 3.1 0.9 
Embudo <3.0 2.0 
Otowi <3.0 2.0 
Santa Cruz <3.0 4.0 
Cochiti <3.0 3.0 
Bernalillo <3.0 4.0 
Jemez <3.0 3.0 

Mean (±2SD) 

RSRL" 

SALd 

<3.0 (0.1) 2.6 (2.8) 

<4.4 

400.0 

6.0 

6.0 

Off-Site Perimeter Stations: 
Sportsman's Club <3.0 4.0 

4.0 
4.0 
4.0 
3.0 
1.0 

North Mesa <4.0 
TA-8 <3.0 
TA-49 -1.0 
White-Rock 
Tsankawi 

Mean (±2SD) 

On-Site Stations: 
TA-21 
East of TA-53 
TA-50 
2-Mile Mesa 
East ofT A-54 
R-Site-RD-E 
Potrillo-OR 
S-Site 
Near Well D-T9 
NearTA-33 

Mean (±2S[}) 

d.O 
<3.0 

<3.2 (0.8) 3.3 (2 4) 

<3.0 3.0 
3.5 1.0 

<3.0 3.0 
<3.0 4.0 
<3.0 2.0 
<4.0 4.0 
<3.0 4.0 
<4.0 3.0 
<4.0 3.0 
<4.0 3.0 

<3.5 (I 0) 3.0 ( 1.9) 

36.0 <0.08b <0.4 
<0.4 
<0.4 
<0.4 
<0.4 
<0.4 

120.0 0.44 
150.0 0.37 
140.0 0.47 
110.0 0.30 
160.0 0.63 
86.0 0.32 <0.4 

114.6 (85.7) <0.37 (0.34) <0.4 (0.0) 

220.0 

5,600.0 

120.0 
120.0 
76.0 

150.0 
120.0 
47.0 

105.5 (74.3) 

91.0 
22.0 

110.0 
81.0 
92.0 

170.0 
150.0 
150.0 
120.0 
110.0 

109.6 (84.8) 

<0.90 

0.90 

<0.5 

80.0 

0.56 <0.4 
0.64 <0.4 
0.40 <0.4 
0.63 <0.4 
0.79 <0.4 
0.68 <0.4 

0.62 (0.26)f <0.4 (0.0) 

0.74 <0.4 
0.27 <0.4 
0.53 <0.4 
0.47 <0.4 
0.65 <0.4 
0.74 <0.4 
0.93• <0.4 
0.74 <0.4 
0.73 <0.4 
0.54 <0.4 

0.63 (0.37)r <0.4 (0.0) 

a Analysis by EPA Method 3051 for total recoverable metals. 

2.8 
11.0 
9.2 

13.0 
8.0 

13.0 
8.4 

9.3 (7.1) 

17.4 

400.0 

0.04 
0.05 
0.04 
0.04 
0.04 
0.05 
0.05 

0.04 (0.01) 

<0.05 

24.00 

11.0 0.05 
13.0 0.06• 
10.0 0.06• 
12.0 0.04 
12.0 0.04 
5.3 <0.40 

10.6 (5.5) <0.05 (0.02) 

11.0 
2.7 
8.6 
9.6 
8.4 

11.0 
14.0 
8.8 

10.0 
8.2 

9.2 (5.8) 

0.05 
0.04 
0.07• 
0.05 
0.04 
0.05 
0.05 
0.05 
0.05 
0.04 

0.05 (0.02) 

bThe less than symbol ( <) means the analysis was below the specified detection limit of the analytical method. 

Ni 

~ 
5.1 
9.0 
5.0 
9.9 
4.0 

6.2 (5.3) 

<14.8 

1,600.0 

6.0 
<3.0 

3.4 
6.2 
6.7 

<2.0 

<4.6 (4.0) 

~I 

<2~ 

3~ 

A~ 

29 
d~ 

92 
43 
5~ 

7~ 

<5.1 (4.3) 

Pb 

<8.0 
<14.0 

18.0 
12.0 
9.8 

16.0 
<14.0 

<13.1 (6.9) 

<21.8 

500.0 

19.0 
26.oe 
25.0' 
22.0' 
19.0 
25.0' 

22.7 (6.3)f 

Sb 

<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 

<0.3 (0.0) 

<0.4 

32.0 

<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 

<0.3 (0.0) 

40.oe <0.3 
19.0 <0.3 
15.0 <0.3 
22.0' <0.3 
13.0 <0.3 
21.0 <0.3 
21.0 0.3 
14.0 <0.3 
14.0 <0.3 
21.0 <0.3 

20.0 ( 15.7)f <0.3 (00) 

cRegional Statistical Reference Level; this is the upper-limit background concentration (mean+ 2 std dev) from Fresquez 1995. 
dSAL (Los Alamos National Laboratory Screening Action Level). 
e Higher than the RSRL. 
f Statistically significant mean from background mean using a Wilcoxon Rank Sum test at the 0.05 probability level. 

Se Tl 

0.2 <0.3 
0.5 <0.3 
0.5 <0.3 
0.6 <0.3 
0.4 <0.3 
0.8 <0.3 
0.4 <0.3 

0.5 (0.4) <0.3 (0.0) 

<2.0 <2.4 

400.0 6.4 

0.5 <0.3 
0.5 <0.3 
0.4 <0.3 
0.4 <0.3 
0.5 <0.3 
0.3 <0.3 

0.4 (0.2) <0.3 (0.0) 
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6. Soil, Foodstuffs, and Biological Resources 
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Figure 6-2. Off-site perimeter and on-site Laboratory soil sampling locations. (Map denotes general 
location~ only. Refer to Table 6-l for specific coordinates.) 
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6. Soil, Foodstuffs, and Biological Resources 

D. Tables 

Table 6-1. Location of Soil Sampling Stations8 

Map Northing Easting 
Location Denotation Coordinateb Coordinateb 
Regional 

Rio Chama 1844693.096 1677875.228 
Embudo 1816440.315 1744693.086 
Otowi 1777182.637 1668721.670 
Near Santa Cruz 1816438.561 1744700.759 
Cochiti 1644216.892 1647114.194 
Bernalillo 1572864.707 1549601.021 
Jemez 1719495.437 1502276.101 

Perimeter 
L.A. Sportsman Club S1 1788136.211 1636493.387 
North Mesa S2 1780072.446 1630330.015 
Near TA-8 (GT Site) S3 1768805.627 1609433.446 
NearTA-49 S4 1755456.289 1620318.345 
White Rock (East) S5 1758301.447 1655116.466 
Tsankawi S6 1768110.302 1647985.099 

On-Site 
TA-21 (DP Site) S7 1774989.218 1631266.389 
East ofTA-53 S8 1772914.010 1629196.631 
TA-50 S9 1769548.575 1626390.047 
Two-Mile Mesa S10 1769494.453 1615386.422 
East ofTA-54 S11 1757882.733 1645162.755 
R-Site Road East S12 1761923.229 1625863.108 
Potrillo Drive S13 1759475.770 1635153.829 
S-Site (TA-16) S14 1759328.803 1618868.688 
Near Test Well DT-9 S15 1752337.978 1629594.961 
NearTA-33 S16 1740806.015 1638487.987 

3 Soil sampling locations are given in Figures 6-1 and 6-2. 
bNew Mexico State Planar Coordinates, NAD 1983. 

Environmental Surveillance at Los Alamos during 1995 317 



Appendix E 

Analytical Data for Soil Samples Collected Near 
Technical Area 14, Building 23 
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EM-9 SEMIVOLATILE ORGANIC ANALYSIS 
SUMMARY OF ANALYTICAL RESULTS 

TO: Philip R. Fresquez 
FROM: Bridgid Brug, EM-9 Organic section 
THROUGH: Chris Leibman, EM-9 Organic section leader} 

Anthony Lombardo, EM-9 Organic section 'fl.- S lfo 
REQUEST NUMBER: 14401 
MATRIX: Soil 
SUMMARY DATE: May 4, 1993 

SAMPLE TARGET COMPOUNDS AMOUNT LOQ 
ID FOUND (ugjKg) (ugjKg) 

. 93.04902 (Blank) NONE <330 330 
93.04903 (Blank) NONE <330 330 
93.04845 NONE <330 330 
93.04846 NONE <330 330 
93.04847 330 

TICs 

N 
N 
y 
y 

NONE 
r::')) 93.04848 BIS-2-ETHYLHEXYLPHTHALATE 

DI-N-OCTYPHTHALATE 

<330 
690 
690 

330 N L. s-o r.f ;z,t vl- L
y ~iliA 0v,ooll PI'V\-1 t: 

i-c')0 93. 04849* BIS-2-ETHYLHEXYLPHTHALATE 1100 330 N (tJ 
93.04850 NONE <330 330 y 
93.04851 NONE <330 330 y 
93.04852 NONE <330 330 y 
13.04853* NONE <330 330 y 
J3. 04854 NONE <330 330 y ;\ 

St-5093. 04855* BIS-2-ETHYLHEXYLPHTHALATE 870 330 y fl-" 
y 93.04856 NONE <330 330 

93.04857* NONE <330 330 y 
93.04858 NONE <330 330 y 
93.04859 NONE <3300 3300 N 
93.04860* NONE <330 330 N 
93.04861 NONE <330 330 N 
93.04862* NONE <330 330 y 
93.04863 NONE <330 330 y 
93.04864 NQHE 

) 
<330 330 

S-gt 93.04865* UYRENE 3800 3300 
y 
N C:::..r5°ff'~ 

93.04866 NONE· <330 330 y 
93.04867* NONE <3300 3300 N 

v..·t->·93.04868 BIS-2-ETHYLHEXYLPHTHALATE 540 330 y cY 
y L.(). 93. 04869* NONE <330 330 

LOQ: Limit Of Quantitation 
TICs: Tentatively identified compounds 
*: Low internal standard responses (confirmed by reanalysis) 

Samples were extracted by mixing approximately 30 grams of sample with 60 
grams of sodium sulfate and sonicating with 100 ml of methylene chloride. 
The methylene chloride was separated from the solids and sonication was 
repeated with two additional 100 ml aliquot of methylene chloride. Most of 
he sample extracts were combined and concentrated to 1.0 ml final volume. 



~ne following samples were combined and concentrated to 10.0 ml final volume: 
J3. 04859, S93. 04865, M93. 04865, 093.04865, arid S93. 04867. Appropriate 

durrogate standards were added prior to extraction. Analysis was performed 
by capillary column GC/MS methods. Extraction and analysis methods are 
consistent with EPA SW-846 methods 3500 and 8270. Analytical column used was 
a J&W scientific DB5.625 30 M X .25 mm ID. 

Some of the samples were found to contain HSL target compounds above the 
specified limit of quantitation (see above). Non-target peaks were not 
identified or quantitated for this request. 

Surrogate recoveries were within EPA criteria for all analyses. Many of the 
samples had low internal standard responses. All of these samples were 
analyzed twice in order to confirm matrix interference. 

All analytical hold times were met for this request. If you have any 
question regarding this data, please call either Anthony Lombardo or Laura 
Kelly at 667-5889. 



LOS ALAMOS NATIONAL LABORATORY 
HEALTH, SAFETY AND ENVIRONMENT DIVISION 

HSE·9 
SURROGATE RECOVERIES FOR SEMI-VOLATILES 

IN SOIL TYPE MATRICES 

REQUEST II: 14401 

NUMBER OF SAMPLES: 22 
MATRIX s 
ANALYST: AJL 
Date: 05/14/93 

SURROGATE RECOVERIES 

SURROGATE 
RECOVERIES IN PERCENT CX> 

NITRO· 2,4,6· 
2·FLUORO· PHENOL BENZENE 2·FLUORO· TRIBROMO· TERPHENYL 

SAMPLE NUMBERS TYPE PHENOL (D6) (05) BIPHENYL PHENOL CD14) 
-------------------------------------------------------------------------------------------------1 B93.04903 BLANK 19 • 24 26 35 64 89 

2 893.04902 BLANK 18 * 29 36 48 71 95 
3 S93.04899 SAMPLE 63 73 75 74 89 88 
4 S93.04900 SAMPLE 56 67 64 69 85 78 
5 M93.04845 MATRIX SPIK 54 74 67 76 94 86 
6 D93.04845 MATRIX SP·D 41 63 55 67 86 85 

S93.04845 SAMPLE 30 48 46 66 82 78 
S93.04846 SAMPLE 38 58 52 68 88 86 
S93.04847 SAMPLE 39 61 52 75 91 96 

10 S93.04848 SAMPLE 31 54 46 63 89 102 
11 S93.04849 SAMPLE 43 69 61 95 108 123 
12 593.04850 SAMPLE 28 48 43 60 92 100 
13 S93.04851 SAMPLE 38 57 54 69 76 89 
14 S93.04852 SAMPLE 42 66 58 73 93 98 
15 S93.04853 SAMPLE 40 55 54 66 78 90 
16 S93.04854 SAMPLE 41 63 53 71 90 94 
17 S93.04855 SAMPLE 36 65 52 80 110 108 
18 S93.04856 SAMPLE 41 61 53 66 95 87 
19 S93.04857 SAMPLE 54 75 71 91 115 115 
20 S93.04858 SAMPLE 52 78 64 81 101 85 
21 S93.04859 SAMPLE 60 82 74 83 102 93 
22 S93.04860 SAMPLE 58 78 68 82 106 109 

Average X Surrogate Recovery ••• 39 55 52 64 84 88 
Defined Lower QC Limits CX) •••• 23 24 23 30 19 18 
Defined Upper QC Limits CX) •••• 121 113 120 115 122 137 

Observed Lower QC Limits CX) ••• 18 24 26 35 64 78 
Observed Upper QC Limits CX) ••• 63 74 75 76 94 102 

.. , If X Surrogate Recovery is Followed by a 11*11 , it is out of QC Limits. 

~ By: 



LOS ALAMOS NATIONAL LABORATORY 
HEALTH, SAFETY AND ENVIRONMENT DIVISION 

HSE-9 
SURROGATE RECOVERIES FOR SEMI-VOLATILES 

IN SOIL TYPE MATRICES 

REQUEST #: 14401 

NUMBER OF SAMPLES: 11 
MATRJX s 
ANALYST: AJL 
Date: 05/14/93 

SURROGATE RECOVERIES 

SURROGATE 
RECOVERIES IN PERCENT (X) 

NITRO- 2,4,6-
2-FLUORO- PHENOL BENZENE 2-FLUORO· TRIBROMO- TERPHENYL 

SAMPLE NUMBERS TYPE PHENOL (D6) (D5) BIPHENYL PHENOL (D14) 
-------------------------------------------------------------------------------------------------1 M93.04865 MATRIX SPIK 73 90 79 88 83 113 

2 D93.04865 MATRIX SP-D 73 93 78 92 90 116 
3 S93 .4861 SAMPLE 36 51 44 57 93 88 
4 S93.04862 SAMPLE 56 80 68 80 90 104 
5 S93. 04863 SAMPLE 46 65 61 86 124 * 122 
6 S93.04864 SAMPLE 67 84 82 89 101 127 

S93.04865 SAMPLE n 86 84 84 81 114 
S93.04866 SAMPLE 43 59 54 65 94 95 
S93.04867 SAMPLE 79 88 75 90 97 118 

10 S93. 04868 SAMPLE 67 86 74 85 109 95 
11 S93.04869 SAMPLE 83 99 90 91 115 117 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Average X Surrogate Recovery ••• 61 78 70 82 96 109 
Defined lower QC limits (X) •••• 23 24 23 30 19 18 
Defined Upper QC limits (X) ••.• 121 113 120 115 122 137 

Observed lower QC limits CX) ••• 36 51 44 57 81 88 
Observed Upper QC limits (X) ••• 79 93 84 92 124 127 

.. ~~- If X Surrogate Recovery is Followed by a "*", it is out of QC limits. 

Re By: 



LOS ALAMOS NATIONAL LABORATORY 
HEALTH, SAFETY AND ENVIRONMENT DIVISION 

HSE-9 
MATRIX SPIKE RECOVERIES FOR SEMI-VOLATILES 

DRY WT/VOL AMOUNT SPIKED 
REQUEST t: 14401 (G or L) IN UG/KG 
NUMBER OF SAMPLES: 22 ACIDS BASES LOQ (UG/KG) 
SPIKE ID: (STARTS M OR E) M93.0484S SPIKE 28.662 3489 1744 330 
SPIKE DUP ID: (STARTS D OR f) D93.0484S SPIKE-DUP28.277 3S36 1768 330 
RAW DATA WITH: 14401 
ANALYST: AJL 

SPIKE SPIKE-DUP LOW. UPP. 
SPIKE SPIKE-DUP X X REC. REC. RPD 

REC. REC. REC. REC. RPD LIM. LIM. LIM. 

2300 1900 66X S4X 20X 26 90 3S 

2· ~ .. -<lROPHENOL 2400 1900 69X S4X 2SX 2S 102 so 

1,4-DICHLOROBENZENE 1100 870 63X 49X 2SX 28 104 27 

N-NITROSO-DI-N-PROPYLAMINE 1300 1100 75X 62X 18X 41 126 38 

1,2,4-TRICLOROBENZENE 1200 950 69X S4X 2SX* 38 107 23 

4-CHLOR0-3-METHYLPHENOL 2300 2200 66X 62X 6X 26 103 33 

ACENAPHTHENE 1300 1200 75X 68X 9X 31 137 19 

4-NITROPHENOL 2SOO 2600 72X 74X 3X 11 114 so 

2,4-DINITROTOLUENE 1400 1300 sox 74X 9X 28 89 47 

PENTACHLOROPHENOL 3000 2800 86X 79X 8X 17 109 47 

PYRENE 1SOO 1SOO 86X 8SX 1X 35 142 36 

If X Matrix Recovery is Followed by a"*", it is out of QC Limits. 

Rev1ewed By: 



LOS ALAMOS NATIONAL LABORATORY 
HEALTH, SAFETY AND ENVIRONMENT DIVISION 

HSE·9 
MATRIX SPIKE RECOVERIES FOR SEMI-VOLATILES 

DRY WT/VOL AMOUNT SPIKED 
REQUEST #1: 14401 (G or L) IN UG/KG 
NUMBER OF SAMPLES: 11 ACIDS BASES LOQ (UG/KG) 
SPIKE ID: (STARTS M OR E) M93.04865 SPIKE 27.931 3580 1790 3300 
SPIKE DUP ID: (STARTS D OR F) D93.04865 SPIKE·DUP27.493 3637 1819 3300 
RAW DATA WITH: 14401 
ANALYST: AJL 

SPIKE SPIKE·DUP LOW. UPP. 
SPIKE SPIKE·DUP X X REC. REC. RPD 

REC. REC. REC. REC. RPD LIM. LIM. LIM. 

<LOQ <LOQ OX* OX* ERR ** 26 90 35 

2-~ .. ~UROPHENOL <LOQ <LOQ OX* OX* ERR ** 25 102 50 

1,4-DICHLOROBENZENE <LOQ <LOQ OX* OX* ERR ** 28 104 - 27 

N·NITROSO·DI·N·PROPYLAMINE <LOQ <LOQ OX* OX* ERR ** 41 126 38 

1,2,4·TRICLOROBENZENE <LOQ <LOQ OX* OX* ERR ** 38 107 23 

4·CHLOR0·3·METHYLPHENOL <LOQ <LOQ OX* OX* ERR ** 26 103 33 

ACENAPHTHENE <LOQ <LOQ OX* OX* ERR ** 31 137 19 

4·NITROPHENOL <LOQ <LOQ OX* OX* ERR ** 11 114 50 

2,4·DINITROTOLUENE <LOQ <LOQ OX* OX* ERR ** 28 89 47 

PENTACHLOROPHENOL <LOQ <LOQ OX* OX* ERR ** 17 109 47 

PYRENE <LOQ <LOQ OX* OX* ERR ** 35 142 36 

•·- · tf X Matrix Recovery is Followed by a 11*", it is out of QC Limits. 

Reviewed By: 



EM-9 SEMIVOLATILE ORGANIC ANALYSIS 
SUMMARY OF ANALYTICAL RESULTS 

TO: Philip R. Fresquez 
FROM: Bridgid Brug, EM-9 Organic section 
THROUGH: Chris Leibman, EM-9 Organic section leader ~> 

Anthony Lombardo, EM-9 Organic section 1'-- 0\,~ 
REQUEST NUMBER: 14401 
MATRIX: Water 
SUMMARY DATE: May 4, 1993 

SAMPLE 
ID 

TARGET COMPOUNDS 
FOUND 

93.05027 (Blank) NONE 
93.04870 BENZOIC ACID 

LOQ: Limit Of Quantitation 
TIC: Tentatively Identified Compound 

AMOUNT 
(ug/L) 

<10 
58 

LOQ 
(UCJ/L) 

10 
10 

TICs 
(Y/N) 

y 
y 

Samples were extracted by liquid-liquid extraction method. Methylene 
chloride was used as the extraction sol vent. Sample extracts were then 
concentrated to 1.0 ml final volume. Appropriate surrogate standards were 
added prior to extraction. Analysis was performed by capillary column GC/MS 
methods. Extraction and analysis methods are consistent with EPA SW-846 
~ethods 3520 and 8270. Analytical column used was a J&W Scientific DB.625 
30M by 0.25 mm ID, 0.5 micron film. 

The sample extract was found to contain HSL target compounds above the 
specified limit of quantitation (see above). Non-target compounds were not 
identified or quantitated for this request. 

Surrogate recoveries were within EPA criteria for all analyses. 
standard responses were within criteria for all analyses. 

Internal 

All analytical hold times were met for this request. If you have any 
questions regarding this data, please call either Anthony Lombardo or Laura 
Kelly at 667-5889. 



1 
2 
3 
4 
5 

10 
11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 

22 

REQUEST #1: 

NUMBER OF SAMPLES: 
MATRIX 
ANALYST: 
Date: 

SURROGATE 
RECOVERIES IN PERCENT (X) 

SAMPLE NUMBERS TYPE 

B93.05027 BLANK 
S93.04762 SAMPLE 
E93.04764 BLANK SPIKE 
F93.04764 BLANK SP·DU 
S93.04870 SAMPLE 

Average X Surrogate Recovery ••• 
Defined Lower QC Limits (X) •••• 
Defined Upper QC Limits (X) •••• 

Observed Lower QC Limits (X) ••• 
Observed Upper QC Limits (X) ••• 

LOS ALAMOS NATIONAL LABORATORY 
HEALTH, SAFETY AND ENVIRONMENT DIVISION 

HSE·9 
SURROGATE RECOVERIES FOR SEMI-VOLATILES 

IN WATER 

14401 

5 
w 

AJL 
05/26/93 

SURROGATE RECOVERIES 

NITRO· 2,4,6· 
2·FLUORO· PHENOL BENZENE 2-FLUORO· TRIBROMO· TERPHENYL 

PHENOL (D6) 

57 72 
40 52 
30 35 
26 35 
54 67 

41 52 
21 10 

100 94 

26 35 
57 72 

(D5) BIPHENYL PHENOL (D14) 

63 
47 
56 
36 
72 

55 
35 

114 

36 

72 

57 
53 
56 
42 * 
72 

56 
43 

116 

42 
72 

52 
58 
40 
42 
96 

58 
10 

123 

40 
96 

86 
81 
77 

86 

30 * 

72 
33 

141 

30 
86 

'f X Surrogate Recovery is Followed by a "*", it is out of QC Limits. 

Re\ By: 



LOS ALAMOS NATIONAL LABORATORY 
HEALTH, SAFETY AND ENVIRONMENT DIVISION 

HSE·9 
MATRIX SPIKE RECOVERIES FOR SEMI-VOLATILES 

DRY WT/VOL AMCXJNT SPIKED (50 OR 100 ug/ml) 
REQUEST f#: 14401 (G or L) IN UG/KG or UG/L 
NUMBER OF SAMPLES: 5 ACIDS BASES LOQ (UG/KG) 
SPIKE ID: (STARTS M OR E) E93.04764 SPIKE 100 50 10 
SPIKE OUP ID: (STARTS D OR F) F93.04764 SPIKE·DUP 100 50 10 
RAW DATA WITH: 14388 
ANALYST: AJL 

SPIKE SPIKE·OUP LOW. UPP. 
SPIKE SPIKE·DUP X X REC. REC. RPD 

REC. REC. REC. REC. RPD LIM. LIM. LIM. 

35 36 35X 36X 3X 12 89 42 

2-~ _ .. ROPHENOL 36 32 36X 32X 12X 27 123 40 

1,4-DICHLOROBENZENE 22 14 44X 28X* 44X* 36 97 28 

N·NITROSO·DI·N·PROPYLAMINE 31 20 62X 40X* 43X* 41 116 38 

1,2,4-TRICLOROBENZENE 23 15 46X 30X* 42X* 39 98 28 

4·CHLOR0·3·METHYLPHENOL 44 41 44X 41X 7X 23 97 42 

ACENAPHTHENE 31 24 62X 48X 25X 46 118 31 

4-NITROPHENOL 31 <LOQ 31X OX* 200X* 10 80 50 

2,4-DINITROTOLUENE 39 15 78X 30X 89X* 24 96 38 

PENTACHLOROPHENOL 47 <LOQ 47X OX* 200X* 9 103 50 

PYRENE 43 46 86X 92X 7X 26 127 31 

If X Matrix Recovery is Followed by a "*", it is out of OC Limits. 

Reviewed By: 



REPORT NUt. ... ~~!: 18672 Page: 1 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 26-May-1993 

REQUEST NUMBER: 14401 MATRIX: II ANA~YST: ANTHONY LOMBAROO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 39 

OWNER: Philip R. Fresquez GROOP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA Sll-846 3RD 

Customer Sample Results, Sample# 93.04870 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/05/93 Date Analyzed: 4/28/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOOND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-RIN 93.04870 83329 < 10. UG/L 5/25/93 Acenaphthene 
14-35-RIN 93.04870 208968 < 10. UG/L 5/25/93 Acenaphthylene 
14-35-RIN 93.04870 62533 < 10. UG/L 5/25/93 Aniline 
14-35-RIN 93.04870 120127 < 10. UG/L 5/25/93 Anthracene 
14·35-RIN 93.04870 103333 < 10. UG/L 5/25/93 Azobenzene 
14-35-RIN 93.04870 92875 < 10. UG/L 5/25/93 m-Benzidine 
14-35-RIN 93.04870 56553 < 10. UG/L 5/25/93 Benzo[a]anthracene 
14-35-RIN 93.04870 50328 < 10. UG/L 5/25/93 Benzo[a]pyrene 
14-35-RIN 93.04870 205992 < 10. UG/L 5/25/93 Benzo[blfluoranthene 
14-35-RIN 93.04870 191242 < 10. UG/L 5/25/93 Benzo[g,h,iJperylene 
14-35-RIN 93.04870 207089 < 10. UG/L 5/25/93 Benzo[klfluoranthene 
14-35-RIN 93.04870 65850 58. 17.4 UG/L 5/25/93 Benzoic acid 
14-35-RIN 93.04870 100516 < 10. UG/L 5/25/93 Benzyl alcohol 
14-35-RIN 93.04870 111911 < 10. UG/L 5/25/93 Bis(2-chloroethoxy)~ethane 

14-35-RIN 93.04870 111444 < 10. UG/L 5/25/93 Bis(2-chloroethyl)ether 
14-35-RIN 93.04870 108601 < 10. UG/L 5/25/93 Bis(2-chloroisopropyl)ether 
14-35-RIN 93.04870 117817 < 10. UG/L 5/25/93 Bis(2-ethylhexyl)phthalate 
14-35-RIN 93.04870 101553 < 10. UG/L 5/25/93 4-Bromophenylphenyl ether 
14-35-RIN 93.04870 85687 < 10. UG/L 5/25/93 Butyl benzyl phthalate 
14-35-RIN 93.04870 59507 < 10. UG/L 5/25/93 4-Chloro-3-~ethylphenol 

14-35-RIN 93.04870 106478 < 10. UG/L 5/25/93 4-Chloroaniline 
14-35-RIN 93.04870 91587 < 10. UG/L 5/25/93 2-Chloronaphthalene 
14-35-RIN 93.04870 95578 < 10. UG/L 5/25/93 o-Chlorophenol 
14-35-RIN 93.04870 7005723 < 10. UG/L 5/25/93 4-Chlorophenylphenyl ether 
14-35-RIN 93.04870 218019 < 10. UG/L 5/25/93 Chrysene 
14-35-RI' ~.04870 84742 < 10. UG/L 5/2,.. Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-RIN 93.04870 117840 < 10. UG/L 5/25/93 Di-n-octyl phthalate 
14-35-RIN 93.04870 53703 < 10. UG/L 5/25/93 Dibenzo[a,hlanthracene 
14-35-RIN 93.04870 132649 < 10. UG/L 5/25/93 Dibenzofuran 
14-35-RIN 93.04870 95501 < 10. UG/L 5/25/93 a-Dichlorobenzene (1,2) 
14-35-RIN 93.04870 541731 < 10. UG/L 5!25/93 m-Dichlorobenzene (1,3) 
14-35-RIN 93.04870 106467 < 10. UG/L 5/25/93 p-Dichlorobenzene (1,4) 
14-35-RIN 93.04870 91941 < 10. UG/L 5/25/93 3,3'-Dichlorobenzidine 
14-35-RIN 93.04870 120832 < 10. UG/L 5!25/93 2,4-Dichlorophenol 
14-35-RIN 93.04870 84662 < 10. UG/L 5/25/93 Diethyl phthalate 
14-35-RIN 93.04870 131113 < 10. UG/L 5/25/93 Dimethyl phthalate 
14-35-RIN 93.04870 105679 < 10. UG/L 5!25/93 2,4-Dimethylphenol 
14-35-RIN 93.04870 51285 < 10. UG/L 5!25/93 2,4-Dinitrophenol 
14-35-RIN 93.04870 121142 < 10. UG/L 5/25/93 2,4-Dinitrotoluene 
14-35-RIN 93.04870 606202 < 10. UG/L 5!25/93 2,6-Dinitrotoluene 
14-35-RIN 93.04870 206440 < 10. UG/L 5/25/93 Fluoranthene 
14-35-RIN 93.04870 86737 < 10. UG/L 5/25/93 Fluorene 
14-35-RIN 93.04870 118741 < 10. UG/L 5/25/93 Hexachlorobenzene 
14-35-RIN 93.04870 87683 < 10. UG/L 5/25/93 Hexachlorobutadiene 
14-35-RIN 93.04870 77474 < 10. UG/L 5/25/93 Hexachlorocyclopentadiene 
14-35-RIN 93.04870 6m1 < 10. UG/L 5/25/93 Hexachloroethane 
14-35-RIN 93.04870 193395 < 10. UG/L 5/25/93 I ndeno [1, 2, 3-cd] pyrene 
14-35-RIN 93.04870 78591 < 10. UG/L 5/25/93 Isophorone 
14-35-RIN 93.04870 534521 < 10. UG/L 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-RIN 93.04870 91576 < 10. UG/L 5/25/93 2-Methylnaphthalene 
14-35-RIN 93.04870 95487 < 10. UG/L 5/25/93 2-Methylphenol 
14-35-RIN 93.04870 106445 < 10. UG/1 5/25/93 4-Methylphenol 
14-35-RIN 93.04870 91203 < 10. UG/L 5/25/93 Naphthalene 
14-35-RIN 93.04870 88744 < 10. UG/L 5/25/93 2·Nitroanil ine 
14·35-RIN 93.04870 99092 < 10. UG/L 5/25/93 3-Nitroanil ine 
14·35-RIN 93.04870 100016 < 10. UG/l 5/25/93 4-Nitroanil ine 
14·35-RIN 93.04870 98953 < 10. UG/l 5/25/93 Nitrobenzene 
14·35-RIN 93.04870 88755 < 10. UG/l 5/25/93 2-Nitrophenol 
14·35-RIN 93.04870 100027 < 10. UG/L 5/25/93 4-N i trophenol 
14·35-RIN 93.04870 621647 < 10. UG/L 5/25/93 N·Nitrosodi·n-propylamine 
14-35-RIN 93.04870 62759 < 10. UG/l 5/25/93 N-Nitrosodimethylamine 
14-35-RH ~.04870 86306 < 10. UG/L 5/2'" N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTCJ4ER SAMPLE ANALYTICAL ANALYTICAL CCJ4PLETION CCJ4POOND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE CCJ4MENT NAME 

14-35-RIN 93.04870 87865 < 10. UG/L 5/25/93 Pentachlorophenol 
14-35-RIN 93.04870 85018 < 10. UG/L 5/25/93 Phenanthrene 
14-35-RIN 93.04870 108952 < 10. UG/L 5/25/93 Phenol 
14-35-RIN 93.04870 129000 < 10. UG/L 5/25/93 Pyrene 
14-35-RIN 93.04870 120821 < 10. UG/L 5/25/93 1,2,4-Trichlorobenzene 
14-35-RIN 93.04870 95954 < 10. UG/L 5/25/93 2,4,5-Trichlorophenol 
14-35-RIN 93.04870 88062 < 10. UG/L 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04870 

none 



REPORT NUMBER: 18672 

*************** EM-9 QUALITY ASSURANCE REPORT ************** 

EPA SEMIVOLATILES Prepared by: BWB on 26-May-1993 

REQUEST NUMBER: 14401 MATRIX: W ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 39 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

SUMMARY OF CONTROL STATUS OF OPEN CNON·BLIND) QA SAMPLES RUN WITH THIS BATCH 

There were no open (non-blind) Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Blind QC samples run with this batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within EM-9 

Page: 4 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

SUMMARY OF CONTROL STATUS OF BLANK QC SAMPLES RUN WITH THIS BATCH 

Blank Results. Sample# 93.05027 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/05/93 Date Analyzed: 4/28/93 

CUST~ER SAMPLE ANALYTICAL ANALYTICAL QC QC C~PLETION C~POUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE C~ENT NAME 

00.20226 93.05027 83329 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Acenaphthene 
00.20226 93.05027 208968 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Acenaphthylene 
00.20226 93.05027 62533 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Aniline 
00.20226 93.05027 120127 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Anthracene 
00.20226 93.05027 103333 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Azobenzene 
00.20226 93.05027 92875 < 10. UG/L 0.0 5/25/93 UNDER CONTROL m-Benzidine 
00.20226 93.05027 56553 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Benzo[a]anthracene 
00.20226 93.05027 50328 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Benzo[a]pyrene 
00.20226 93.05027 205992 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Benzo[b]fluoranthene 
00.20226 93.05027 191242 < 10. UG/L 0.0 5/25/93 UNDER CONTP.Ol Benzo[g,h,i]perylene 
00.20226 93.05027 207089 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Benzo[k)fluoranthene 
00.20226 93.05027 65850 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Benzoic acid 
00.20226 93.05027 100516 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Benzyl alcohol 
00.20226 93.05027 111911 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Bis(2·chloroethoxy)methane 
00.20226 93.05027 111444 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Bis(2·chloroethyl)ether 
00.20226 93.05027 108601 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Bis(2·chloroisopropyl)ether 
00.20226 93.05027 117817 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Bis(2·ethylhexyl)phthalate 
00.20226 93.05027 101553 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 4-Bromophenylphenyl ether 
00.20226 93.05027 85687 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Butyl benzyl phthalate 
00.20226 93.05027 59507 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 4-Chloro-3-methylphenol 
00.20226 93.05027 106478 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 4·Chloroaniline 
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CUSTI:J4ER 
NUMBER 

00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 

SAMPLE 
NUMBER 

93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 

ANALYSIS 

91587 
95578 
7oo5n3 
218019 
84742 
117840 
53703 
132649 
95501 
541731 
106467 
91941 
120832 
84662 
131113 
105679 
51285 
121142 
606202 
206440 
86737 
118741 
87683 
77474 
67721 
193395 
78591 
534521 
91576 
95487 
106445 
91203 
88744 
99092 
100016 
98953 

ANALYTICAL 
RESULT 

< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 

*************** EH-9 QUALITY ASSURANCE REPORT 

ANALYTICAL 
UNCERTAINTY UNITS 

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 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

QC 

VALUE 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

QC 

UNCERTAINTY 

************** 

CI:J4PLETION 
DATE CI:J4HENT 

5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 

CI:J4POUND 
NAME 

Page: 6 

2-Chloronaphthalene 
o-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo[a,h]anthracene 
Dibenzofuran 
o-Dichlorobenzene (1,2) 
m-Dichlorobenzene (1,3) 
p-Dichlorobenzene (1,4) 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno[1,2,3-cdlpyrene 
lsophorone 
2-Methyl-4,6-dinitrophenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroanil ine 
4-Nitroaniline 
Nitrobenzene 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION COMPOUND NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT NAME . 
00.20226 93.05027 88755 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 2-Nitrophenol 00.20226 93.05027 100027 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 4-Nitrophenol 00.20226 93.05027 621647 < 10. UG/L 0.0 5/25/93 UNDER CONTROL N·Nitrosodi-n-propylamine 00.20226 93.05027 62759 < 10. UG/L 0.0 5/25/93 UNDER CONTROL N·Nitrosodimethylamine 00.20226 93.05027 86306 < 10. UG/L 0.0 5/25/93 UNDER CONTROL N·Nitrosodiphenylamine 00.20226 93.05027 87865 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Pentachlorophenol 00.20226 93.05027 85018 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Phenanthrene 
00.20226 93.05027 108952 < 10. UG/L 0.0 5!25/93 UNDER CONTROL Phenol 
00.20226 93.05027 129000 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Pyrene 
00.20226 93.05027 120821 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 1,2,4-Trichlorobenzene 00.20226 93.05027 95954 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 2,4,5-Trichlorophenol 00.20226 93.05027 88062 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 2,4,6-Trichlorophenol 



,, 
REPORT NUMBER: 18672 

Page: 8 

*************** EM-9 QUALITY ASSURANCE REPORT ************** 

Blank Spike Results. Sanple_ft 93.Qit764 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/05/93 Date Analyzed: 4i28/93 

CUSTc:J4ER SAMPLE AMruNT AMOUNT QC QC Cc:J4PLETION Cc:J4POUND 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS VALUE UNCERTAINTY DATE Cc:J4MENT NAME 

00.20226 93.04764 83329 50. 31. UG/L 0.0 5/25/93 Acenaphthene 
00.20226 93.04764 59507 100. 44. UG/L 0.0 5!25/93 4-Chloro-3-methylphenol 
00.20226 93.04764 95578 100. 36. UG/L 0.0 5/25/93 a-Chlorophenol 
00.20226 93.04764 106467 50. 22. UG/L 0.0 5!25/93 p-Dichlorobenzene (1,4) 
00.20226 93.04764 121142 50. 40. UG/L 0.0 5/25/93 2,4-Dinitrotoluene 
00.20226 93.04764 100027 100. 31. UG/L 0.0 5/25/93 4-Nitrophenol 
00.20226 93.04764 621647 50. 31. UG/L 0.0 5/25/93 N-Nitrosodi-n-propylamine 
00.20226 93.04764 87865 100. 47. UG/L 0.0 5/25/93 Pentachlorophenol 
00.20226 93.04764 1081}52 100. 35. UG/L 0.0 5/25/93 Phenol 
00.20226 93.04764 129000 50. 43. UG/L 0.0 5/25/93 Pyrene 
00.20226 93.04764 120821 50. 23. UG/L 0.0 5/25/93 1,2,4-Trichlorobenzene 



'!~ 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

Blank Spike Duplicate Results. Sample I 93.04764 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/05/93 Date Analyzed: 4/28/93 

CUSTOMER SAMPLE AMOUNT AMOUNT QC QC COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS VALUE UNCERTAINTY DATE COMMENT NAME 

00.20226 93.04764 83329 50. 24. UG/L 0.0 5/25/93 Acenaphthene 
00.20226 93.04764 59507 100. 41. UG/L 0.0 5/25/93 4-Chloro-3-methylphenol 
00.20226 93.04764 95578 100. 32. UG/L 0.0 5/25/93 a-Chlorophenol 
00.20226 93.04764 106467 50. 14. UG/L 0.0 5/25/93 p-Dichlorobenzene (1,4) 
00.20226 93.04764 121142 50. 15. UG/L 0.0 5/25/93 2,4-Dinitrotoluene 
00.20226 93.04764 100027 100. 10. UG/L 0.0 5/25/93 4-Nitrophenol 
00.20226 93.04764 621647 50. 20. UG/L 0.0 5/25/93 N·Nitrosodi-n-propylamine 
00.20226 93.04764 87865 100. 10. UG/L 0.0 5/25/93 Pentachlorophenol 
00.20226 93.04764 108952 100. 36. UG/L 0.0 5/25/93 Phenol 
00.20226 93.04764 129000 50. 46. UG/L 0.0 5/25/93 Pyrene 
00.20226 93.04764 120821 50. 15. UG/L 0.0 5/25/93 1,2,4-Trichlorobenzene 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

SUMMARY OF CONTROL STATUS OF BLIND OA SAMPLES RUN WITH THIS BATCH 

Blind QC Results. Sample# 93.04762 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/05/93 Date Analyzed: 4/28!93 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT COMPaJND-NAME 

93-04762 83329 < 10. UG/L 0.0 5!10/93 UNDER CONTROL Acenaphthene 
93.04762 208968 < 10. UG/L 0.0 5!10/93 UNDER CONTROL Acenaphthylene 
93.04762 62533 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Aniline 
93.04762 120127 59. 17.7 UG/L 78. 4. 5/10/93 UNDER CONTROL Anthracene 
93.04762 103333 < 10. UG/L 0.0 5!10/93 UNDER CONTROL Azobenzene 
93.04762 92875 < 10. UG/L 0.0 5/10/93 UNDER CONTROL m-Benzidine 
93.04762 56553 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Benzo[a]anthracene 
93.04762 50328 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Benzo[a]pyrene 
93.04762 205992 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Benzo[b]fluoranthene 
93.04762 191242 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Benzo[g,h,i1perylene 
93.04762 207089 < 10. UG/L 0.0 5!10/93 UNDER CONTROL Benzo[k]fluoranthene 
93.04762 65850 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Benzoic acid 
93.04762 100516 < 10. UG/L 0.0 5!10/93 UNDER CONTROL Benzyl alcohol 
93.04762 111911 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Bis(2-chloroethoxy)methane 
93.04762 111444 < 10. UG/L 0.0 5!10/93 UNDER CONTROL Bis(2-chloroethyl)ether 
93.04762 108601 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Bis(2-chloroisopropyl)ether 
93.04762 117817 < 10. UG/L 0.0 5!10/93 UNDER CONTROL Bis(2-ethylhexyl)phthalate 
93.04762 101553 < 10. UG/L 0.0 5/10/93 UNDER CONTROL 4-Bromophenylphenyl ether 
93.04762 85687 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Butyl benzyl phthalate 
93.04762 59507 < 10. UG/L 0.0 5/10/93 UNDER CONTROL 4-Chloro-3-methylphenol 
93.04762 106478 65. 19.5 UG/L 84. 4. 5/10/93 UNDER CONTROL 4-Chloroaniline 
93.04762 91587 < 10. UG/L 0.0 5!10/93 UNDER CONTROL 2-Chloronaphthalene 
93.04762. 95578 < 10. UG/L 0.0 5/10/93 UNDER CONTROL o-Chlorophenol 
93.04762 7005723 < 10. UG/L 0.0 5/10/93 UNDER CONTROL 4-Chlorophenylphenyl ether 
93.04762 218019 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Chrysene 
93.04762 .,42 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Di-n-butyl phthalate 



93.Q!.762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 

117840 
53703 
132649 
95501 
541731 
106467 
91941 
120832 
84662 
131113 
105679 
51285 

93.04762 121142 
93.04762 606202 
93.04762 206440 
93.04762 .86737 
93.04762 118741 
93.04762 87683 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 

n474 
6m1 
193395 
78591 
534521 
91576 
95487 
106445 
91203 
88744 
99092 
100016 
98953 
88755 
100027 
621647 
62759 
86306 

87865 
85018 
108952 
129000 
120821 
95954 
88062 

< 10. 
< 10. 
< 10. 
< 10. 

27. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 

81. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 

34. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 

66. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 

8.1 

24.3 

10.2 

19.8 

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 
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 

0.0 
0.0 
0.0 
0.0 

80. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

102. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

103. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

97. 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 

4. 

5. 

5. 

5. 

5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 OUT OF CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROl 
5/10/93 OUT OF CONTROL 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROl 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5!10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5!10/93 UNDER CONTROL 
5!10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5!10/93 UNDER CONTROl 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5!10/93 UNDER CONTROl 
5/10/93 UNDER CONTROL 

Di·n-octyl phthalate 
Dibenzo[a,hJanthracene 
Dibenzofuran 
o-Dichlorobenzene (1,2) 
m-Dichlorobenzene (1,3) 
p-Dichlorobenzene (1,4> 
3 ,3' -D i cht"or~z idi ne 
2,4-Dichlorophenol 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno£1,2,3-cdJpyrene 
lsophorone 
2-Methyl-4,6-dinitrophenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodi-n-propylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 



REPORT NUMBER: 186n 

*************** 

SURROGATE RESULTS FOR EPA SEMIVOLATILES 

Surrogate 1 = 2-Fluorophenol (CAS # = 367124) 
Surrogate 2 = Phenol·d5 (CAS # = 4165622) 
Surrogate 3 = Nitrobenzene-d5 (CAS # = 4165600) 
Surrogate 4 = 2-Fluorobiphenyl (CAS # = 321608) 
Surrogate 5 = 2,4,6-Tribromophenol (CAS # = 118796) 
Surrogate 6 = p·Terphenyl-d14 (CAS # = ) 

EM-9 QUALITY ASSURANCE REPORT ************** 

SAMPLE COMPLETION 
NUMBER UNITS Surrogate 

93.04762 X 40.15 
93.04764 X 29.8 
93.04764 X 25.54 
93.04870 X 53.55 
93.05027 X 57.14 

EPA limits: 
Water X 21 - 100 
Soil X 25 - 121 

Surrogate 2 Surrogate 3 Surrogate 4 Surrogate 5 Surrogate 6 

52.24 46.8 52.9 58.12 80.66 
34.91 56.42 55.6 39.79 76.8 
35.36 35.86 41.98 42.4 85.76 
66.69 71.66 72.04 95.85 30.18 
71.66 63.16 56.92 51.74 86.38 

10 - 94 35 - 114 43 - 116 10 - 123 33 - 141 
24 - 113 23 - 120 30 - 115 19 - 122 18 - 137 

DATE 

10-May-1993 
25-May-1993 
25-May-1993 
25-May-1993 
25-May-1993 

REPORT NUMBER: 186n .¢A.td9d~ ~ --!L 
~ Analyst Section Leader QA Officer 

¢ll1:l- ~ s4..G(n 5h,h3 
ate Date Date 

No San.,le Discrepancies Noted by San.,le Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'ity Assurance for Health and Environmental Chemistry: 1986,' LA-1111' pp. 3-4. 

Page: 11 



REPORT NUh. 18666 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BIJB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM COOE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA S~-846 3RD 

Customer Sample Results. Sample# 93.04845 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

CUSTOMER 
NUMBER 

14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 

SAMPLE 
NUMBER ANALYSIS 

93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 
93.04845 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
10;553 
85687 
59507 
106478 
91587 
95578 
7oo5n3 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5125/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a]anthracene 
Benzo[aJpyrene 
Benzo[bJfluoranthene 
Benzo[g,h,i]perylene 
Benzo[kJfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzy~ 1 ~thalate 
4-Chloro-3-methylphenol ,. 
4-Chloroanillne 
2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

Page: 



REPORT NI.Jr,it. - 18666 age: 2 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NIJ4BER NIJ4BER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-0-0 93.04845 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-0-0 93.04845 53703 < 330. UG/KG 5/25/93 Dibenzo[a,hlanthracene 

14-35-0-0 93.04845 132649 < 330. UG/KG 5/25/93 Dibenzofuran 

14-35-0-0 93.04845 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 

14-35-0-0 93.04845 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-0-0 93.04845 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-0-0 . 93.04845 91941 < 330. UG/KG 5/25/93 3,3 1 -Dichlorobenzidine 

14-35-0-0 93.04845 120832 < 330. UG/KG 5/25/93 21 4-Dichlorophenol 

14-35-0-0 93.04845 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 

14-35-0-0 93.04845 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 

14-35-0-0 93.04845 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 

14-35-0-0 93.04845 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 

14-35-0-0 93.04845 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 

14-35-0-0 93.04845 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 

14-35-0-0 93.04845 206440 < 330. UG/KG 5/25/93 Fluoranthene 

14-35-0-0 93.04845 86737 < 330. UG/KG 5/25/93 Fluorene 

14-35-0-0 93.04845 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 

14-35-0-0 93.04845 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 

14-35-0-0 93.04845 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 

14-35-0-0 93.04845 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 

14-35-0-0 93.04845 193395 < 330. UG/KG 5/25/93 I ndeno [1 1 21 3-cd] pyrene 

14-35-0-0 93.04845 78591 < 330. UG/KG 5/25/93 lsophorone 

14-35-0-0 93.04845 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinftrophenol 

14-35-0-0 93.04845 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 

14-35-0-0 93.04845 95487 < 330. UG/KG 5/25/93 2-Methylphenol 

14-35-0-0 93.04845 106445 < 330. UG/KG 5/25/93 4·Methylphenol 

14-35·0-0 93.04845 91203 < 330. UG/KG 5/25/93 Naphthalene 

14-35-0-0 93.04845 88744 < 330. UG/KG 5/25/93 2-Nitroanilfne 

14·35·0-0 93.04845 99092 < 330. UG/KG 5/25/93 3-Ni troanil ine 

14-35·0·0 93.04845 100016 < 330. UG/KG 5/25/93 4-Nitroanilfne 

14-35-0-0 93.04845 98953 < 330. UG/KG 5/25/93 Nitrobenzene 

14-35-0-0 93.04845 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 

14-35-0-0 93.04845 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 

14-35-0-0 93.04845 621647 < 330. UG/KG 5/25/93 N·Nitrosodi-n-propylamine 

14-35-0-0 93.04845 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 

14-35-0-0 93.04845 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 



REPORT NUMio ..... : 18666 l'age: 3 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUST(JoiER SAMPLE ANALYTICAL ANALYTICAL C(JoiPLETION C(JoiP!lJND 
Nl.JIBER Nl.JIBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-D-0 93.04845 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-0-0 93.04845 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-0-0 93.04845 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-0-0 93.04845 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-0-0 93.04845 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-0-0 93.04845 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-0-0 93.04845 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04845 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

Matrix Spike Results for Slii!Ole 1_9J.04842_ Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

CUSTOMER SAMPLE AMOUNT AMOUNT COMPLETION COMPOOND 
NUMBER Nl.ttBER ANALYSIS SPIKED RECOVERED UNITS DATE COMMENT NAME 

14-35-0-0 93.04845 83329 1744.42 1300. UG/KG 5/25/93 Acenaphthene 
14-35-0-0 93.04845 59507 3488.84 2300. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35-0-0 93.04845 95578 3488.84 2400. UG/KG 5/25/93 o-Chlorophenol 
14-35-0-0 93.04845 106467 1744.42 1100. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-0-0 . 93.04845 121142 1744.42 1400 • UG/KG 5!25/93 2,4-Dinitrotoluene 
14-35-0-0 93.04845 100027 3488.84 2500. UG/KG 5/25/93 4-Nitrophenol 
14-35-0-0 93.04845 621647 1744.42 1300. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 
14-35-0-0 93.04845 87865 3488.84 3000. UG/KG 5/25/93 Pentachlorophenol 
14-35-0-0 93.04845 108952 3488.84 2300. UG/KG 5/25/93 Phenol 
14-35-0-0 93.04845 129000 1744.42 1500. UG/KG 5/25/93 Pyrene 
14-35-0-0 93.04845 120821 1744.42 1200. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

Matrix Spike Duplicate Results for Sample I 93.04845 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

CUSTOMER SAMPLE AMOUNT AMOUNT COMPLETION COMPOOND 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS DATE COMMENT NAME 

14-35-0-0 93.04845 83329 1768.22 1200. UG/KG 5/25/93 Acenaphthene 
14-35-0-0 93.04845 59507 3536.44 2200. UG/KG 5/25/93 4-Chloro·3·methylphenol 
14·35·0·0 93.04845 95578 3536.44 1900. UG/KG 5/25/93 o·Chlorophenol 
14·35·0·0' 93.04845 106467 1768.22 870. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14·35-o-d' 93.04845 121142 1768.22 1300. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-0-0 93.04845 100027 3536.44 2600. UG/KG 5/25/93 4-Nitrophenol 
14-35-0-0 93.04845 621647 1768.22 1100. UG/KG 5/25/93 N-Nitrosodi·n·propvlemine 
14·35-0-0 93.04845 87865 3536.44 2800. UG/KG 5/25/93 Pentachlorophenol 
14-35-0-0 93.04845 108952 3536.44 1900. UG/KG 5/25/93 Phenol 
14·35-0·0 93.04845 129000 1768.22 1500. UG/KG 5/25/93 Pyrene 
14-35·0-0 93.04845 120821 1768.22 950. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BW on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04846 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/04/93 

CUSTOMER 
NUMBER 

14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14·35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 

SAMPLE 
NUMBER ANALYSIS 

93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a)anthracene 
Benzo[aJpyrene 
Benzo[bJfluoranthene 
Benzo[g,h,iJperylene 
Benzo[kJfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2·chloroisopropvl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

t 



REPORT NUMB.. _ 18666 
ge: 6 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

Nl-"BER Nl-"BER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-5 93.04846 117840 < 330. UG/KG 5/25/93 Di·n·octyl phthalate 

14·35-E-5 93.04846 53703 < 330. UG/KG 5/25/93 Dibenzo[a,hJanthracene 

14·35-E-5 93.04846 132649 < 330. UG/KG 5!25/93 Dibenzofuran 

14·35-E-5 93.04846 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2> 

14·35-E-5 93.04846 541731 < 330. UG/KG 5/25/93 m·Dichlorobenzene (1,3) 

14-35-E-5 93.04846 106467 < 330. UG/KG 5/25/93 p·Dichlorobenzene (1,4) 

14-35-E-5 93.04846 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 

14-35-E-5 93.04846 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 

14-35-E-5 93.04846 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 

14-35-E-5 93.04846 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 

14·35-E-5 93.04846 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 

14·35-E-5 93.04846 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 

14·35-E-5 93.04846 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 

14·35-E-5 93.04846 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 

14·35-E-5 93.04846 206440 < 330. UG/KG 5/25/93 Fluoranthene 

14·35-E-5 93.04846 86737 < 330. UG/KG 5/25/93 Fluorene 

14·35-E-5 93.04846 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 

14-35-E-5 93.04846 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 

14·35-E-5 93.04846 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 

14·35-E-5 93.04846 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 

14·35-E-5 93.04846 193395 < 330. UG/KG 5/25/93 lndeno[1 ,2,3-cdJ pyrene 

14-35-E-5 93.04846 78591 < 330. UG/KG 5/25/93 lsophorone 

14·35-E-5 93.04846 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 

14·35-E-5 93.04846 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 

14-35-E-5 93.04846 95487 < 330. UG/KG 5/25/93 2-Methylphenol 

14·35-E-5 93.04846 106445 < 330. UG/KG 5/25/93 4-Methylphenol 

14·35-E-5 93.04846 91203 < 330. UG/KG 5/25/93 Naphthalene 

14·35-E-5 93.04846 88744 < 330. UG/KG 5/25/93 2-Nitroaniline 

14·35-E-5 93.04846 99092 < 330. UG/KG 5/25/93 3-Nitroaniline 

14·35-E-5 93.04846 100016 < 330. UG/KG 5/25/93 4-Nitroaniline 

14·35-E-5 93.04846 98953 < 330. UG/KG 5/25/93 Nitrobenzene 

14·35-E-5 93.04846 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 

14·35-E-5 93.04846 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 

14·35-E-5 93.04846 621647 < 330. UG/KG 5/25/93 N·Nitrosodi·n·propylamine 

14·35-E-5 93.04846 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 

14·35-E-5 93.04846 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-5 93.04846 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14·35-E-5 93.04846 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14·35-E-5 93.04846 108952 < 330. UG/KG 5/25/93 Phenol 
14·35-E-5 93.04846 129000 < 330. UG/KG 5/25/93 Pyrene 
14·35-E-5 93.04846 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14·35-E-5 93.04846 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-E-5 93.04846 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04846 

none 



REPORT NUMD~~: 18666 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BIJII on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

~NER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA S~-846 3RD 

Customer Sample Results, Sample# 93.04847 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

CUSTOMER 
NUMBER 

14·35-E-10 
14·35-E-10 
14·35-E-10 
14·35-E-10 
14·35-E-10 
14·35-E-10 
14-35-E-10 
14-35-E-10 
14-35-E-10 
14-35-E-10 
14·35-E-10 
14-35-E-10 
14-35-E-10 
14-35-E-10 
14-35-E-10 
14-35-E-10 
14-35-E-10 
14·35-E-10 
14-35-E-10 
14-35-E-10 
14-35-E-10 
14-35-E-10 
14-35-E-10 
14-35-E-10 
14·35-E-10 
14·35-E-10 

SAMPLE 
NUMBER ANALYSIS 

93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 
93.04847 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7oo5n3 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[aJanthracene 
Benzo [a) pyrene 
Benzo[bJfluoranthene 
Benzo[g,h,iJperylene 
Benzo[kJfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2·ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroani line 
2-Chloronaphthalene 
o·Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

Page: 8 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-10 93.04847 117840 < 330. UG/KG 5!25/93 Di·n·octyl phthalate 
14-35-E-10 93.04847 53703 < 330. UG/KG 5/25/93 Dibenzo[a 1 h)anthracene 
14·35-E-10 93.04847 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14·35-E-10 93.04847 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1 1 2) 
14·35-E-10 93.04847 541731 < 330. UG/KG 5/25/93 m·Dichlorobenzene (1 1 3) 
14·35-E-10 93.04847 106467 < 330. UG/KG 5/25/93 p·Dichlorobenzene (1 1 4) 
14·35-E-10 . 93.04847 91941 < 330. UG/KG 5/25/93 31 31 -Dichlorobenzidine 
14·35-E-10 93.04847 120832 < 330. UG/KG 5/25/93 21 4-Dichlorophenol 
14·35-E-10 93.04847 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14·35-E-10 93.04847 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14·35-E-10 93.04847 105679 < 330. UG/KG 5/25/93 21 4-Dimethylphenol 
14·35-E-10 93.04847 51285 < 330. UG/KG 5/25/93 21 4-Dinitrophenol 
14·35-E-10 93.04847 121142 < 330. UG/KG 5!25/93 21 4-Dinitrotoluene 
14·35-E-10 93.04847 606202 < 330. UG/KG 5/25/93 21 6-Dinitrotoluene 
14·35-E-10 93.04847 206440 < 330. UG/KG 5!25/93 Fluoranthene 
14·35-E-10 93.04847 86737 < 330. UG/KG 5/25/93 Fluorene 
14·35-E-10 93.04847 118741 < 330. UG/KG 5!25/93 Hexachlorobenzene 
14·35-E-10 93.04847 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14·35-E-10 93.04847 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14·35-E-10 93.04847 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14·35-E-10 93.04847 193395 < 330. UG/KG 5/25/93 I ndeno [1 1 21 3-cdJ pyrene 
14·35-E-10 93.04847 78591 < 330. UG/KG 5/25/93 lsophorone 
14·35-E-10 93.04847 534521 < 330. UG/KG 5/25/93 2-Methyl-4 1 6-dinitrophenol 
14·35·E·10 93.04847 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14·35-E-10 93.04847 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14-35-E-10 93.04847 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14·35-E-10 93.04847 91203 < 330. UG/KG 5/25/93 Naphthalene 
14·35-E-10 93.04847 88744 < 330. UG/KG 5/25/93 2-Nitroanil fne 
14·35-E-10 93.04847 99092 < 330. UG/KG 5/25/93 3-Nitroanil ine 
14·35-E-10 93.04847 100016 < 330. UG/KG 5!25/93 4-Nftroanil ine 
14·35-E-10 93.04847 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14·35-E-10 93.04847 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14·35-E-10 93.04847 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14·35-E-10 93.04847 621647 < 330. UG/KG 5!25/93 N·Nitrosodi·n·propylamine 
14·35-E-10 93.04847 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 
14·35-E-10 93.04847 86306 < 330. UG/KG 5!25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTC»4ER SAMPLE ANALYTICAL ANALYTICAL CC»4PLETION CC»4POUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE CC»4MENT NAME 

14-35-E-10 93.04847 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35·E-10 93.04847 85018 < 330. UG/KG 5!25/93 Phenanthrene 
14-35-E-10 93.04847 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-E-10 93.04847 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-E-10 93.04847 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-E-10 93.04847 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-E-10 . 93.04847 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04847 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample# 93.04848 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-25 93.04848 83329 < 330. UG/KG 5!25/93 Acenaphthene 
14-35-E-25 93.04848 208968 < 330. UG/KG 5/25/93 Acenaphthylene 
14-35-E-25 93.04848 62533 < 330. UG/KG 5!25/93 Aniline 
14-35-E-25 93.04848 120127 < 330. UG/KG 5/25/93 Anthracene 
14-35-E-25 93.04848 103333 < 330. UG/KG 5/25/93 Azobenzene 
14-35-E-25 93.04848 92875 < 330. UG/KG 5!25/93 ,:i ,: m-Benzidine 
14-35-E-25 93.04848 56553 < 330. UG/KG 5!25/93 Benzo[a]anthracene 
14-35-E-25 93.04848 50328 < 330. UG/KG 5/25/93 Benzo[a]pyrene 
14-35-E-25 93.04848 205992 < 330. UG/KG 5/25/93 Benzo[blfluoranthene 
14·35-E-25 93.04848 191242 < 330. UG/KG 5/25/93 Benzo[g,h,iJperylene 
14-35-E-25 93.04848 207089 < 330. UG/KG 5/25/93 Benzo[klfluoranthene 
14-35-E-25 93.04848 65850 < 330. UG/KG 5!25/93 Benzoic acid 
14-35-E-25 93.04848 100516 < 330. UG/KG 5!25/93 Benzyl alcohol 
14-35-E-25 93.04848 111911 < 330. UG/KG 5/25/93 Bis(2-chloroethoxy)methane 
14-35-E-25 93.04848 111444 < 330. UG/KG 5/25/93 Bis(2-chloroethyl)ether 
14-35-E-25 93.04848 108601 < 330. UG/KG 5/25/93 Bis(2-chloroisopropyl)ether 
14-35-E-25 93.04848 117817 690. 207. UG/KG 5/25/93 Bis(2-ethylhexyl)phthalate 
14·35-E-25 93.04848 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14-35-E-25 93.04848 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14-35-E-25 93.04848 59507 < 330. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14·35-E-25 93.04848 106478 < 330. UG/KG 5/25/93 4-Chloroaniline 
14-35-E-25 93.04848 91587 < 330. UG/KG 5!25/93 2-Chloronaphthalene 
14·35-E-25 93.04848 95578 < 330. UG/KG 5!25/93 a-Chlorophenol 
14·35-E-25 93.04848 7005723 < 330. UG/KG 5!25/93 4-Chlorophenylphenyl ether 
14-35-E-25 93.04848 218019 < 330. UG/KG 5/25/93 Chrysene 
14-35-E-25 93.04848 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER Nl.ttBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-25 93.04848 117840 690. 207. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-E-25 93.04848 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 
14-35-E-25 93.04848 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-E-25 93.04848 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-E-25 93.04848 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-E-25 93.04848 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-E-25 . 93.04848 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-E-25 93.04848 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-E-25 93.04848 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35-E-25 93.04848 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-E-25 93.04848 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35-E-25 93.04848 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-E-25 93.04848 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-E-25 93.04848 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-E-25 93.04848 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-E-25 93.04848 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-E-25 93.04848 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-E-25 93.04848 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-E-25 93.04848 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-E-25 93.04848 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-E-25 93.04848 193395 < 330. UG/KG 5/25/93 lndeno [1, 2,3-cd] pyrene 
14-35-E-25 93.04848 78591 < 330. UG/KG 5/25/93 lsophorone 
14-35-E-25 93.04848 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-E-25 93.04848 91576 < 330. UG/KG 5!25/93 2-Methylnaphthalene 
14-35-E-25 93.04848 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14-35-E-25 93.04848 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14-35-E-25 93.04848 91203 < 330. UG/KG 5!25/93 Naphthalene 
14-35-E-25 93.04848 88744 < 330. UG/KG 5/25/93 · 2-Nitroanil ine 
14-35-E-25 93.04848 99092 < 330. UG/KG 5!25/93 3-Nitroaniline 
14-35-E-25 93.04848 100016 < 330. UG/KG 5/25/93 4-Nitroanil ine 
14-35-E-25 93.04848 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14-35-E-25 93.04848 88755 < 330. UG/KG 5!25/93 2-Nitrophenol 
14-35-E-25 93.04848 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-E-25 93.04848 621647 < 330. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 
14-35-E-25 93.04848 62759 < 330. UG/KG 5/25/93 N-Nitrosodimethylamine 
14-35-E-25 93.04848 86306 < 33D. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-E-25 93.04848 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14·35-E-25 93.04848 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14·35-E-25 93.04848 108952 < 330. UG/KG 5/25/93 Phenol 
14·35-E-25 93.04848 129000 < 330. UG/KG 5!25/93 Pyrene 
14·35-E-25 93.04848 120821 < 330. UG/KG 5/25/93 1,2,4·Trichlorobenzene 
14·35·E-25 93.04848 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14·35·E-25 . 93.04848 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04848 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BW on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

~ER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04849 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/03/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NlMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-E-50 93.04849 83329 < 330. UG/KG 5/25/93 Acenaphthene 

14-35-E-50 93.04849 208968 < 330. UG/KG 5!25/93 Acenaphthylene 

14-35-E-50 93.04849 62533 < 330. UG/KG 5/25/93 Aniline 

14-35-E-50 93.04849 120127 < 330. UG/KG 5/25/93 Anthracene 

14-35-E-50 93.04849 103333 < 330. UG/KG 5/25/93 Azobenzene 

14-35-E-50 93.04849 92875 < 330. UG/KG 5!25/93 m-Benzidine 

14-35-E-50 93.04849 56553 < 330. UG/KG 5/25/93 Benzo[a]anthracene 

14-35-E-50 93.04849 50328 < 330. UG/KG 5/25/93 Benzo[a]pyrene 

14-35-E-50 93.04849 205992 < 330. UG/KG 5/25/93 Benzo[blfluoranthene 

14-35-E-50 93.04849 191242 < 330. UG/KG 5/25/93 Benzo[g,h,ilperylene 

14·35-E-50 93.04849 207089 < 330. UG/KG 5/25/93 Benzotklfluoranthene 

14-35-E-50 93.04849 65850 < 330. UG/KG 5/25/93 Benzoic acid 

14-35-E-50 93.04849 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 

14·35-E-50 93.04849 111911 < 330. UG/KG 5/25/93 Bis(2-chloroethoxy)methane 

14-35-E-50 93.04849 111444 < 330. UG/KG 5/25/93 Bis(2·chloroethyl)ether 

14-35-E-50 93.04849 108601 < 330. UG/KG 5/25/93 Bis(2-chloroisopropyl)ether 

14-35-E-50 93.04849 117817 1100. 330. UG/KG 5/25/93 Bis(2·ethylhexyl)phthalate 

14-35-E-50 93.04849 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 

14-35-E-50 93.04849 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 

14-35-E-50 93.04849 59507 < 330. UG/KG 5/25/93 4-Chloro-3-methylphenol 

14-35-E-50 93.04849 106478 < 330. UG/KG 5/25/93 4-Chloroani line 

14-35-E-50 93.04849 91587 < 330. UG/KG 5/25/93 2·Chloronaphthalene 

14-35-E-50 93.04849 95578 < 330. UG/KG 5/25/93 o-Chlorophenol 

14-35-E-50 93.04849 70o5n3 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether 

14-35-E-50 93.04849 218019 < 330. UG/KG 5/25/93 Chrysene 

14-35-E · 93.04849 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUST!»tER SAMPLE ANALYTICAL ANALYTICAL Cl»tPLETI ON C!»tPOUND 
NlltBER NlltBER ANALYSIS RESULT UNCERTAINTY UNITS DATE Cl»tMENT NAME 

14-35-E-50 93.04849 117840 < 330. UG/KG 5!25/93 Di-n-octyl phthalate 
14-35-E-50 93.04849 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 
14-35-E-50 93.04849 132649 < 330. UG/KG 5!25/93 Dibenzofuran 
14-35-E-50 93.04849 95501 < 330. UG/KG 5/25/93 o-Dichlorobenzene (1,2) 
14-35-E-50 93.04849 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-E-50 93.04849 106467 < 330. UG/KG 5/25/93 p·Dichlorobenzene (1,4) 
14-35-E-50 . 93.04849 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-E-50 93.04849 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-E-50 93.04849 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35-E-50 93.04849 131113 < 330. UG/KG 5!25/93 Dimethyl phthalate 
14-35-E-50 93.04849 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35-E-50 93.04849 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-E-50 93.04849 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-E-50 93.04849 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-E-50 93.04849 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-E-50 93.04849 86737 < 330. UG/KG 5!25/93 Fluorene 
14-35-E-50 93.04849 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-E-50 93.04849 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-E-50 93.04849 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-E-50 93.04849 6n21 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-E-50 93.04849 193395 < 330. UG/KG 5/25/93 lndeno [1, 2,3-cd] pyrene 
14-35-E-50 93.04849 78591 < 330. UG/KG 5/25/93 lsophorone 
14-35-E-50 93.04849 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-E-50 93.04849 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-E-50 93.04849 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14-35-E-50 93.04849 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14-35-E-50 93.04849 91203 < 330. UG/KG 5/25/93 Naphthalene 
14-35-E-50 93.04849 88744 < 330. UG/KG 5/25/93 2-Ni troanil ine 
14-35-E-50 93.04849 99092 < 330. UG/KG 5/25/93 3-Ni troanil ine 
14-35-E-50 93.04849 100016 < 330. UG/KG 5/25/93 4-Nitroanil ine 
14-35-E-50 93.04849 98953 < 330. UG/KG 5!25/93 Nitrobenzene 
14-35-E-50 93.04849 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14-35-E-50 93.04849 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-E-50 93.04849 621647 < 330. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 
14-35-E-50 93.04849 62759 < 330. UG/KG 5!25/93 N-Nitrosodimethylamine 
14-35-E-50 93.04849 86306 < 330. UG/KG 5!25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-50 93.04849 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-E-50 93.04849 85018 < 330. UG/KG 5!25/93 Phenanthrene 
14-35-E-50 93.04849 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-E-50 93.04849 129000 < 330. UG/KG 5!25/93 Pyrene 
14-35-E-50 93.04849 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-E-50 93.04849 95954 < 330. UG/KG 5!25/93 2,4,5-Trichlorophenol 
14-35-E-50 93.04849 88062 < 330. UG/KG 5!25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample# 93.04849 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: !JWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

~ER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample I 93.04850 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NlJoiBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-E-100 93.04850 83329 < 330. UG/KG 5!25/93 Acenaphthene 

14·35-E-100 93.04850 208968 < 330. UG/KG 5/25/93 Acenaphthylene 

14-35-E-100 93.04850 62533 < 330. UG/KG 5!25/93 Aniline 

14·35-E-100 93.04850 120127 < 330. UG/KG 5!25/93 Anthracene 

14·35-E-100 93.04850 103333 < 330. UG/KG 5!25/93 Azobenzene 

14-35-E-100 93.04850 92875 < 330. UG/KG 5!25/93 m·Benzidine 

14-35-E-100 93.04850 56553 < 330. UG/KG 5!25/93 Benzo[a]anthracene 

14-35-E-100 93.04850 50328 < 330. UG/KG 5!25/93 Benzo[alpyrene 

14-35-E-100 93.04850 205992 < 330. UG/KG 5!25/93 Benzo[b]fluoranthene 

14-35-E-100 93.04850 191242 < 330. UG/KG 5/25/93 Benzo[g,h,ilperylene 

14-35-E-100 93.04850 207089 < 330. UG/KG 5!25/93 Benzo[klfluoranthene 

14-35-E-100 93.04850 65850 < 330. UG/KG 5!25/93 Benzoic acid 

14-35-E-100 93.04850 100516 < 330. UG/KG 5!25/93 Benzyl alcohol 

14-35-E-100 93.04850 111911 < 330. UG/KG 5/25/93 Bis(2-chloroethoxy)methane 

14-35-E-100 93.04850 111444 < 330. UG/KG 5/25/93 Bis(2-chloroethyl)ether 

14-35-E-100 93.04850 108601 < 330. UG/KG 5!25/93 Bis(2-chloroisopropyl)ether 

14-35-E-100 93.04850 117817 < 330. UG/KG 5!25/93 Bis(2-ethylhexyl)phthalate 

14-35-E-100 93.04850 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 

14-35-E-100 93.04850 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 

14-35-E-100 93.04850 59507 < 330. UG/KG 5!25/93 4-Chloro-3-methylphenol 

14-35-E-100 93.04850 106478 < 330. UG/KG 5/25/93 4-Chloroani line 

14-35-E-100 93.04850 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 

14-35-E-100 93.04850 95578 < 330. UG/KG 5/25/93 a-Chlorophenol 

14-35-E-100 93.04850 70o5n3 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether 

14-35-E-100 93.04850 218019 < 330. UG/KG 5!25/93 Chrysene 

14-35-E-100 93.04850 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-100 93.04850 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-E-100 93.04850 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 
14-35-E-100 93.04850 . 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-E-100 93.04850 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-E-100 93.04850 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-E-100 93.04850 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-E -100 . 93.04850 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-E-100 93.04850 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-E-100 93.04850 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35-E-100 93.04850 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-E-100 93.04850 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35-E-100 93.04850 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-E-100 93.04850 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-E-100 93.04850 606202 < 330. UG/KG 5!25/93 2,6-Dinitrotoluene 
14-35-E-100 93.04850 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-E-100 93.04850 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-E-100 93.04850 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-E-100 93.04850 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-E-100 93.04850 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-E-100 93.04850 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-E-100 93.04850 193395 < 330. UG/KG 5/25/93 Indeno£1 ,2,3-cd] pyrene 
14-35-E-100 93.04850 78591 < 330. UG/KG 5/25/93 Isophorone 
14-35-E-100 93.04850 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-E-100 93.04850 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-E-100 93.04850 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14-35-E-100 93.04850 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14-35-E-100 93.04850 91203 < 330. UG/ICG 5/25/93 Naphthalene 
14-35-E-100 93.04850 88744 < 330. UG/KG 5/25/93 2-Ni troanil ine 
14-35-E-100 93.04850 99092 < 330. UG/ICG 5/25/93 3-Nitroanil ine 
14-35-E-100 93.04850 100016 < 330. UG/KG 5/25/93 4-Nitroanil ine 
14-35-E-100 93.04850 98953 < 330. UG/ICG 5/25/93 Nitrobenzene 
14-35-E-100 93.04850 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14-35-E-100 93.04850 100027 < 330. UG/ICG 5/25/93 4-Nitrophenol 
14-35-E-100 93.04850 621647 < 330. UG/ICG 5/25/93 N-Nitrosodi-n-propylamine 
14-35-E-100 93.04850 62759 < 330. UG/ICG 5/25/93 N-Nitrosodimethylamine 
14-35-E-100 93.04850 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTCJ4ER SAMPLE ANALYTICAL ANALYTICAL CCJ4PLETION CCJ4POUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-100 93.04850 87865 < 330. UG/KG 5!25/93 Pentachlorophenol 
14-35-E-100 93.04850 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-E-100 93.04850 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-E-100 93.04850 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-E-100 93.04850 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-E-100 93.04850 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-E-100. 93.04850 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04850 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BW on 25-May- 1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample# 93.04851 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-10R 93.04851 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14-35-E-10R 93.04851 208968 < 330. UG/KG 5!25/93 Acenaphthylene 
14-35-E-10R 93.04851 62533 < 330. UG/KG 5!25/93 Aniline 
14-35-E-10R 93.04851 120127 < 330. UG/KG 5!25/93 Anthracene 
14-35-E-10R 93.04851 103333 < 330. UG/KG 5/25/93 Azobenzene 
14-35-E-10R 93.04851 92875 < 330. UG/KG 5/25/93 m-Benzidine 
14-35-E-10R 93.04851 56553 < 330. UG/KG 5/25/93 Benzo[aJanthracene 
14-35-E-10R 93.04851 50328 < 330. UG/KG 5/25/93 Benzo[aJpyrene 
14-35-E-10R 93.04851 205992 < 330. UG/KG 5/25/93 Benzo[bJfluoranthene 
14-35-E-10R 93.04851 191242 < 330. UG/KG 5/25/93 Benzo[g,h,iJperylene 
14-35-E-10R 93.04851 207089 < 330. UG/KG 5/25/93 Benzo[kJfluoranthene 
14-35-E-10R 93.04851 65850 < 330. UG/KG 5/25/93 Benzoic acid 
14-35-E-10R 93.04851 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 
14-35-E-10R 93.04851 111911 < 330. UG/KG 5/25/93 Bis(2-chloroethoxy)methane 
14-35-E-10R 93.04851 111444 < 330. UG/KG 5/25/93 Bis(2-chloroethyl)ether 
14-35-E-10R 93.04851 108601 < 330. UG/KG 5/25/93 Bis(2-chloroisopropyl)ether 
14-35-E-10R 93.04851 117817 < 330. UG/KG 5/25/93 Bis(2-ethylhexyl)phthalate 
14·35·E·10R 93.04851 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14·35-E-10R 93.04851 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14-35-E·10R 93.04851 59507 < 330. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35·E·10R 93.04851 106478 < 330. UG/KG 5/25/93 4-Chloroaniline 
14-35-E-10R 93.04851 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 
14·35-E-10R 93.04851 95578 < 330. UG/KG 5/25/93 o·Chlorophenol 
14-35-E·10R 93.04851 1oosn3 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether 
14-35-E-10R 93.04851 218019 < 330. UG/KG 5/25/93 Chrysene 
14-35-E-10R 93.04851 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-1DR 93.04851 11784D < 330. UG/KG 5/25/93 Di-n-octyl phthalate 

14-35-E-10R 93.04851 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 

14-35-E-10R 93.04851 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-E-10R 93.04851 95501 < 330. UG/KG 5/25/93 o-Dichlorobenzene (1,2) 

14-35-E-10R 93.04851 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 

14-35-E-10R 93.04851 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 

14-35-E-10R . 93.04851 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 

14-35-E-10R 93.04851 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 

14-35-E-10R 93.04851 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 

14-35-E-10R 93.04851 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 

14-35-E-10R 93.04851 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 

14-35-E-10R 93.04851 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 

14-35-E-10R 93.04851 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 

14-35-E-10R 93.04851 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 

14-35-E-10R 93.04851 206440 < 330. UG/KG 5/25/93 Fluoranthene 

14-35-E-10R 93.04851 86737 < 330. UG/KG 5/25/93 Fluorene 

14-35-E-10R 93.04851 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 

14-35-E-10R 93.04851 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 

14-35-E-10R 93.04851 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 

14-35-E-10R 93.04851 6n21 < 330. UG/KG 5/25/93 Hexachloroethane 

14-35-E-10R 93.04851 193395 < 330. UG/KG 5125/93 lndeno[1 ,2,3-cdlpyrene 

14-35-E-10R 93.04851 78591 < 330. UG/KG 5/25/93 lsophorone 

14-35-E-10R 93.04851 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 

14-35-E-10R 93.04851 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 

14-35-E-10R 93.04851 95487 < 330. UG/KG 5/25/93 2-Methylphenol 

14-35-E-10R 93.04851 106445 < 330. UG/KG 5/25/93 4-Methylphenol 

14-35-E-10R 93.04851 91203 < 330. UG/KG 5/25/93 Naphthalene 

14-35-E-10R 93.04851 88744 < 330. UG/KG 5/25/93 2-Ni troanH ine 

14-35-E-10R 93.04851 99092 < 330. UG/KG 5/25/93 3-Nitroanil ine 

14-35-E-10R 93.04851 100016 < 330. UG/KG 5/25/93 4·NitroanH ine 

14-35·E·10R 93.04851 98953 < 330. UG/KG 5/25/93 Nitrobenzene 

14-35-E·10R 93.04851 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 

14·35-E·10R 93.04851 100027 < 330. UG/ICG 5/25/93 4-Nftrophenol 

14-35-E·10R 93.04851 621647 < 330. UG/KG 5/25/93 N·Nitrosodi·n-propylamine 

14·35·E-10R 93.04851 62759 < 330. UG/KG 5/25/93 N-Nitrosodimethylamine 

14-35·E-10R 93.04851 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-10R 93.04851 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-E-10R 93.04851 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-E-10R 93.04851 108952 < 330. UG/ICG 5/25/93 Phenol 
14-35-E-10R 93.04851 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-E-10R 93.04851 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-E-10R 93.04851 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-E-10R. 93.04851 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04851 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROOP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RO 

Customer Sample Results, Sample# 93.04852 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOOND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-5 93.04852 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14-35-SE-5 93.04852 208968 < 330. UG/KG 5/25/93 Acenaphthylene 
14-35-SE-5 93.04852 62533 < 330. UG/KG 5/25/93 Ani! ine 
14-35-SE-5 93.04852 120127 < 330. UG/KG 5/25/93 Anthracene 
14-35-SE-5 93.04852 103333 < 330. UG/KG 5/25/93 Azobenzene 
14-35-SE-5 93.04852 92875 < 330. UG/KG 5/25/93 m·Benzidine 
14·35-SE-5 93.04852 56553 < 330. UG/KG 5/25/93 Benzo(a]anthracene 
14-35-SE-5 93.04852 50328 < 330. UG/KG 5/25/93 Benzo[a]pyrene 
14-35-SE-5 93.04852 205992 < 330. UG/KG 5/25/93 Benzo(blfluoranthene 
14-35-SE-5 93.04852 191242 < 330. UG/KG 5/25/93 Benzo[g,h,ilperylene 
14-35-SE-5 93.04852 207089 < 330. UG/KG 5/25/93 Benzo[klfluoranthene 
14·35-SE-5 93.04852 65850 < 330. UG/KG 5/25/93 Benzoic acid 
14-35-SE-5 93.04852 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 
14·35-SE-5 93.04852 111911 < 330. UG/KG 5/25/93 Bis(2-chloroethoxy)methane 
14-35-SE-5 93.04852 111444 < 330. UG/KG 5/25/93 Bis(2·chloroethyl)ether 
14·35-SE-5 93.04852 108601 < 330. UG/KG 5!25/93 Bis(2-chloroisopropyl)ether 
14-35-SE-5 93.04852 117817 < 330. UG/KG 5/25/93 Bis(2·ethylhexyl)phthalate 
14-35-SE-5 93.04852 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14-35-SE-5 93.04852 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14·35-SE-5 93.04852 59507 < 330. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35-SE-5 93.04852 106478 < 330. UG/KG 5/25/93 4-Chloroaniline 
14·35-SE-5 93.04852 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 
14-35-SE-5 93.04852 95578 < 330. UG/KG 5/25/93 a-Chlorophenol 
14·35-SE-5 93.04852 7005723 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether 
14-35-SE-5 93.04852 218019 < 330. UG/KG 5/25/93 Chrysene 
14-35-SE-5 93.04852 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUST<J4ER SAMPLE ANALYTICAL ANALYTICAL C<J4PLETION C<J4POUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE C<J4MENT NAME 

14-35-SE-5 93.04852 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-SE-5 93.04852 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 
14-35-SE-5 93.04852 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-SE-5 93.04852 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-SE-5 93.04852 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-SE-5 93.04852 106467 < 330. UG/KG 5!25/93 p-Dichlorobenzene (1,4) 
14-35-SE-5 . 93.04852 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-SE-5 93.04852 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-SE-5 93.04852 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35-SE-5 93.04852 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-SE-5 93.04852 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35-SE-5 93.04852 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-SE-5 93.04852 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-SE-5 93.04852 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-SE-5 93.04852 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-SE-5 93.04852 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-SE-5 93.04852 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-SE-5 93.04852 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-SE-5 93.04852 77474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-SE-5 93.04852 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-SE-5 93.04852 193395 < 330. UG/KG 5/25/93 lndeno[1,2,3-cd]pyrene 
14-35-SE-5 93.04852 78591 < 330. UG/KG 5/25/93 lsophorone 
14-35-SE-5 93.04852 534521 < 330. UG/KG 5!25/93 2-Methyl-4,6-dinltrophenol 
14-35-SE-5 93.04852 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-SE-5 93.04852 95487 < 330. UG/ICG 5/25/93 2-Methylphenol 
14-35-SE-5 93.04852 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14-35-SE-5 93.04852 91203 < 330. UG/KG 5/25/93 Naphthalene 
14-35-SE-5 93.04852 88744 < 330. UG/KG 5/25/93 2-Nitroaniline 
14·35-SE-5 93.04852 99092 < 330. UG/KG 5/25/93 3-Ni troanil ine 
14-35-SE-5 93.04852 100016 < 330. UG/KG 5!25/93 4-Ni troanll ine 
14-35-SE-5 93.04852 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14-35-SE-5 93.04852 88755 < 330. UG/ICG 5!25/93 2-Nitrophenol 
14-35-SE-5 93.04852 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-SE-5 93.04852 621647 < 330. UG/ICG 5/25/93 N-Nitrosodi-n-propylamine 
14-35-SE-5 93.04852 62759 < 330. UG/KG 5/25/93 N-Nitrosodimethylamine 
14-35-SE-5 93.04852 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-5 93.04852 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 14-35-SE-5 93.04852 85018 < 330. UG/KG 5/25/93 Phenanthrene 14-35-SE-5 93.04852 108952 < 330. UG/KG 5/25/93 Phenol 14-35-SE-5 93.04852 129000 < 330. UG/KG 5/25/93 Pyrene 14-35-SE-5 93.04852 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 14-35-SE-5 93.04852 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 14-35-SE-5 . 93.04852 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04852 

none 
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******************** EM-9 ANAlYTICAl REPORT ********************* 

EPA SEMIVOlATilES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANAlYST: ANTHONY LOMBARDO PROGRAM CODE : M1 06 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAll-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANAlYTICAl PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample I 93.04853 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

SAMPlE CUSTOMER 
NUMBER NUMBER ANAlYSIS 

14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93-04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35~SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANAlYTICAl 
RESUlT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANAlYTICAl 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPlETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5!25/93 
5!25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5!25/93 
5!25/93 
5!25/93 
5/25/93 
5!25/93 
5/25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthyl ene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a]anthracene 
Benzo[a]pyrene 
Benzo[blfluoranthen, 
Benzo[g,h,ilperylene 
Benzo[k]fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis<2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
o-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

Page: 26 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPWND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-10 93.04853 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-SE-10 93.04853 53703 < 330. UG/KG 5/25/93 Dibenzo[a,hlanthracene 
14-35-SE-10 93.04853 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-SE-10 93.04853 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-SE-10 93.04853 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-SE-10 93.04853 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-SE-10. 93.04853 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-SE-10 93.04853 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-SE-10 93.04853 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35-SE-10 93.04853 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14·35-SE-10 93.04853 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14·35-SE-10 93.04853 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-SE-10 93.04853 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14·35-SE-10 93.04853 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-SE-10 93.04853 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-SE-10 93.04853 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-SE-10 93.04853 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-SE-10 93.04853 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14·35-SE-10 93.04853 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14·35-SE-10 93.04853 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-SE-10 93.04853 193395 < 330. UG/KG 5/25/93 lndeno[1,2,3-cdlpyrene 
14·35-SE-10 93.04853 78591 < 330. UG/KG 5/25/93 lsophorone 
14·35-SE-10 93.04853 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-SE-10 93.04853 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14·35-SE-10 93.04853 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14·35-SE-10 93.04853 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14·35-SE-10 93.04853 91203 < 330. UG/KG 5/25/93 Naphthalene 
14-35-SE-10 93.04853 88744 < 330. UG/KG 5/25/93 2-Ni troanil ine 
14-35-SE-10 93.04853 99092 < 330. UG/KG 5/25/93 3-Nitroanil ine 
14·35-SE-10 93.04853 100016 < 330. UG/KG 5125/93 4-Ni troanil ine 
14·35-SE-10 93.04853 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14·35-SE-10 93.04853 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14·35-SE-10 93.04853 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14·35-SE-10 93.04853 621647 < 330. UG/KG 5/25/93 N-Nitrosodi·n-propylamine 
14-35-SE-10 93.04853 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 
14-35-SE-10 93.04853 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-10 93.04853 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-SE-10 93.04853 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-SE-10 93.04853 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-SE-10 93.04853 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-SE-10 93.04853 120821 < 330. UG/KG 5!25/93 1,2,4-Trichlorobenzene 
14-35-SE-10 93.04853 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-SE-10. 93.04853 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04853 
~~ I I 

none 

"I 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: Bill! on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM COOE: M106 NOTEBOOK: R8142 PAGE: 53 
OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample# 93.04854 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 
SAMPLE CUSTOMER 

NUMBER NUMBER ANALYSIS 

14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14·35-SE-25 93.04854 
14·35·SE·25 93.04854 
14·35·SE·25 93.04854 
14·35·SE·25 93.04854 
14-35-SE-25 93.04854 
14·35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

;.OMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a]anthracene 
Benzo [a] pyrene 
Benzo[b]fluoranthene 
Benzo[g,h,iJperylene 
Benzo[kJfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2·chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2·chloroisopropvl)ether 
Bis(2·ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4·Chloro·3·methylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
o-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

Page: 29 
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******************** EM-9 ANAlYTICAl REPORT ********************* 

CUSTOMER SAMPlE ANAlYTICAl ANAlYTICAl COMPLETION COMPOUND 
NUMBER NIJIIBER ANALYSIS RESUlT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SE-25 93.04854 117840 < 330. UG/KG 5/25/93 Di-n·octyl phthalate 
14-35-SE-25 93.04854 53703 < 330. UG/KG 5/25/93 Dibenzo[a,hlanthracene 
14-35-SE-25 93.04854 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-SE-25 93.04854 95501 < 330. UG/KG 5/25/93 o·Dichlorobenzene (1,2> 
14·35-SE-25 93.04854 541731 < 330. UG/KG 5/25/93 m·Dichlorobenzene (1,3) 
14-35-SE-25 93.04854 106467 < 330. UG/KG 5/25/93 p·Dichlorobenzene (1,4) 
14-35-SE-25 . 93.04854 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14·35-SE-25 93.04854 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-SE-25 93.04854 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14·35-SE-25 93.04854 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-SE-25 93.04854 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14·35-SE-25 93.04854 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-SE-25 93.04854 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-SE-25 93.04854 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-SE-25 93.04854 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-SE-25 93.04854 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-SE-25 93.04854 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14·35-SE-25 93.04854 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14·35-SE-25 93.04854 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14·35-SE-25 93.04854 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14·35-SE-25 93.04854 193395 < 330. UG/KG 5/25/93 I ndeno [1, 2 ,3-cdl pyrene 
14-35-SE-25 93.04854 78591 < 330. UG/KG 5!25/93 lsophorone 
14·35-SE-25 93.04854 534521 < 330. UG/KG 5!25/93 2-Methyl-4,6-dinitrophenol 
14·35-SE-25 93.04854 91576 < 330. UG/KG 5!25/93 2-Methylnaphthalene 
14·35-SE-25 93.04854 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14·35-SE-25 93.04854 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14·35-SE-25 93.04854 91203 < 330. UG/KG 5/25/93 Naphthalene 
14·35-SE-25 93.04854 88744 < 330. UG/KG 5/25/93 2-Ni troanil ine 
14·35-SE-25 93.04854 99092 < 330. UG/KG 5!25/93 3-Nitroaniline 
14·35-SE-25 93.04854 100016 < 330. UG/KG 5/25/93 4-Nitroanfl ine 
14·35-SE-25 93.04854 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14·35-SE-25 93.04854 88755 < 330. UG/KG 5!25/93 2-Nitrophenol 
14·35-SE-25 93.04854 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14·35-SE-25 93.04854 621647 < 330. UG/KG 5!25/93 N·Nitrosodi·n-propylamine 

35-SE-25 93.04854 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 
14·35-SE-25 93.04854 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-25 93.04854 87865 < 330. UG/ICG 5/25/93 Pentachlorophenol 
14-35-SE-25 93.04854 85018 < 330. UG/ICG 5/25/93 Phenanthrene 
14-35-SE-25 93.04854 108952 < 330. UG/ICG 5/25/93 Phenol 
14-35-SE-25 93.04854 129000 < 330. UG/ICG 5/25/93 Pyrene 
14-35-SE-25 93.04854 120821 < 330. UG/ICG 5/25/93 1,2,4-Trichlorobenzene 
14·35-SE-25 93.04854 95954 < 330. UG/ICG 5/25/93 2,4,5-Trichlorophenol 
14·35·SE-25 . 93.04854 88062 < 330. UG/ICG 5/25/93 2,4,6·Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04854 

none 
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******************** EM·9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

~ER: Philip R. Fresquez GROOP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA S~·846 3RD 

Customer Sample Results. Sample# 93.04855 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/03/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOOND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SE-50 93.04855 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14·35-SE-50 93.04855 208968 < 330. UG/KG 5/25/93 Acenaphthylene 
14·35-SE-50 93.04855 62533 < 330. UG/KG 5/25/93 Aniline 
14·35-SE·SO 93.04855 120127 < 330. UG/KG 5/25/93 Anthracene 
14·35-SE·SO 93.04855 103333 < 330. UG/KG 5/25/93 Azobenzene 
14·35-SE·SO 93.04855 92875 < 330. UG/KG 5/25/93 m·Benzidine 
14·35-SE·SO 93.04855 56553 < 330. UG/KG 5/25/93 Benzo[aJanthracene 
14·35-SE·SO 93.04855 50328 < 330. UG/KG 5/25/93 Benzo[aJpyrene 
14·35-SE·SO 93.04855 205992 < 330. UG/KG 5/25/93 Benzo(bJfluoranthene 
14·35-SE·SO 93.04855 191242 < 330. UG/KG 5/25/93 Benzo(g,h,ilperylene 
14·35-SE·SO 93.04855 207089 < 330. UG/KG 5/25/93 Benzo[kJfluoranthene 
14·35-SE·SO 93.04855 65850 < 330. UG/KG 5/25/93 Benzoic acid 
14·35-SE·SO 93.04855 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 
14·35-SE·SO 93.04855 111911 < 330. UG/KG 5/25/93 Bis(2·chloroethoxy)methane 
14·35-SE·SO 93.04855 111444 < 330. UG/KG 5/25/93 Bis(2·chloroethyl)ether 
14·35-SE·SO 93.04855 108601 < 330. UG/KG 5/25/93 Bis(2·chloroisopropyl)ether 
14·35-SE·SO 93.04855 117817 870. 261. UG/KG 5/25/93 Bis(2·ethylhexyl)phthalate 
14·35-SE·SO 93.04855 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14·35·SE·SO 93.04855 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14·35-SE-50 93.04855 59507 < 330. UG/KG S/25/93 4-Chloro-3-methylphenol 
14·35-SE·SO 93.04855 106478 < 330. UG/KG 5/25/93 4-Chloroaniline 
14·35-SE·SO 93.04855 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 
14·35-SE·SO 93.04855 95578 < 330. UG/KG 5/25/93 o·Chlorophenol 
14·35-SE-50 93.04855 7005723 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether 
14·35-SE·SO 93.04855 218019 < 330. UG/KG 5/25/93 Chrysene 
14·35-SE·SO 93.04855 84742 < 330. UG/KG 5/25/93 Di·n·butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOOND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-50 93.04855 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-SE-50 93.04855 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 
14-35-SE-50 93.04855 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-SE-50 93.04855 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene <1,2) 
14-35-SE-50 93.04855 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-SE-50 93.04855 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-SE-50 . 93.04855 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-SE-50 93.04855 120832 < 330. UG/KG 5!25/93 2,4-Dichlorophenol 
14-35-SE-50 93.04855 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14 ;E-50 93.04855 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-SE-50 93.04855 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35-SE-50 93.04855 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-SE-50 93.04855 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-SE-50 93.04855 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-SE-50 93.04855 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-SE-50 93.04855 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-SE-50 93.04855 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-SE-50 93.04855 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-SE-50 93.04855 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-SE-50 93.04855 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-SE-50 93.04855 193395 < 330. UG/KG 5/25/93 I ndeno [1 , 2, 3-cd] pyrene 
14-35-SE-50 93.04855 78591 < 330. UG/KG 5/25/93 lsophorone 
14-35-SE-50 93.04855 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-SE-50 93.04855 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-SE-50 93.04855 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14-35-SE-50 93.04855 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14-35-SE-50 93.04855 91203 < 330. UG/KG 5/25/93 Naphthalene 
14·35-SE-50 93.04855 88744 < 330. UG/KG 5/25/93 2-Nitroaniline 
14-35-SE-50 93.04855 99092 < 330. UG/KG 5/25/93 3-Nitroanil ine 
14·35-SE-50 93.04855 100016 <330. UG/KG 5/25/93 4-Nitroani line 
14-35-SE-50 93.04855 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14-35-SE-50 93.04855 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14-35-SE-50 93.04855 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-SE-50 93.04855 621647 < 330. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 
14-35-SE-50 93.04855 62759 < 330. UG/KG 5/25/93 N-Nitrosodimethylamine 
14·35-SE-50 93.04855 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-50 93.04855 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-SE-50 93.04855 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-SE-50 93.04855 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-SE-50 93.04855 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-SE-50 93.04855 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-SE-50 93.04855 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-SE-50 . 93.04855 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04855 

none 



REPORT NL. 18666 

******************** 

EPA SEMIVOLATILES 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO 

EM-9 ANALYTICAL REPORT 

Prepared by: BloiS 

' ·~ j· ,. 

********************* 

on 25-May-1993 

PROGRAM COOE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sanple Results. Sanple # 93_._~856_ Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/04/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SE-100 93.04856 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14·35-SE-100 93.04856 208968 < 330. UG/KG 5/25/93 Acenaphthylene 
14-35-SE-100 93.04856 62533 < 330. UG/KG 5/25/93 Aniline 
14·35-SE-100 93.04856 120127 < 330. UG/KG 5/25/93 Anthracene 
14·35-SE-100 93.04856 103333 < 330. UG/KG 5/25/93 Azobenzene 
14·35-SE-100 93.04856 92875 < 330. UG/KG 5/25/93 m·Benzidine 
14·35-SE-100 93.04856 56553 < 330. UG/KG 5/25/93 Benzo[alanthracene 
14·35-SE-100 93.04856 50328 < 330. UG/KG 5/25/93 Benzo[a]pyrene 
14·35-SE-100 93.04856 205992 < 330. UG/KG 5/25/93 Benzo[blfluoranthene 
14·35-SE-100 93.04856 191242 < 330. UG/KG 5/25/93 Benzo[g,h,ilperylene 
14-35-SE-100 93.04856 207089 < 330. UG/KG 5/25/93 Benzo[klfluoranthene 
14·35·SE·100 93.04856 65850 < 330. UG/KG 5/25/93 Benzoic acid 
14·35-SE-100 93.04856 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 
14·35-SE-100 93.04856 111911 < 330. UG/KG 5/25/93 Bis(2·chloroethoxy)methane 
14·35-SE-100 93.04856 111444 < 330. UG/KG 5/25/93 Bis<2·chloroethyl)ether 
14·35·SE·100 93.04856 108601 < 330. UG/KG 5/25/93 Bis(2·chloroisopropyl)ether 
14·35·SE·100 93.04856 117817 < 330. UG/KG 5/25/93 Bis(2·ethylhexyl)phthalate 
14·35·SE·100 93.04856 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14·35·SE·100 93.04856 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14·35-SE-100 93.04856 59507 < 330. UG/KG 5/25/93 4·Chloro·3·methylphenol 
14·35-SE-100 93.04856 106478 < 330. UG/KG 5/25/93 4·Chloroaniline 
14·35-SE-100 93.04856 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 
14·35-SE-100 93.04856 95578 < 330. UG/KG 5/25/93 o·Chlorophenol 
14·35-SE-100 93.04856 7005n3 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether 
14·35·SE·100 93.04856 218019 < 330. UG/KG 5/25/93 Chrysene 
14·35-SE-100 93.04856 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-100 93.04856 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 

14-35-SE-100 93.04856 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 

14-35-SE-100 93.04856 132649 < 330. UG/KG 5/25/93 Dibenzofuran 

14-35-SE-100 93.04856 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2> 

14-35-SE-100 93.04856 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 

14-35-SE-100 93.04856 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 

14-35-SE-100 93.04856 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 

14-35-SE-100 93.04856 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 

14-35-SE-100 93.04856 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 

14-35-SE-100 93.04856 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 

14-35-SE-100 93.04856 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 

14-35-SE-100 93.04856 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 

14-35-SE-100 93.04856 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 

14-35-SE-100 93.04856 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 

14-35-SE-100 93.04856 206440 < 330. UG/KG 5/25/93 Fluoranthene 

14-35-SE-100 93.04856 86737 < 330. UG/KG 5/25/93 Fluorene 

14-35-SE-100 93.04856 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 

14·35-SE-100 93.04856 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 

14-35-SE-100 93.04856 77474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 

14-35-SE-100 93.04856 67721 < 330. UG/KG 5/25/93 Hexachloroethane 

14·35-SE-100 93.04856 193395 < 330. UG/KG 5/25/93 lndeno[1 ,2,3-cdlpyrene 

14-35-SE-100 93.04856 78591 < 330. UG/KG 5/25/93 lsophorone 

14·35-SE-100 93.04856 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 

14·35-SE·100 93.04856 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 

14-35-SE-100 93.04856 95487 < 330. UG/KG 5/25/93 2-Methylphenol 

14·35-SE-100 93.04856 106445 < 330. UG/KG 5/25/93 4-Methylphenol 

14-35-SE-100 93.04856 91203 < 330. UG/KG 5/25/93 Naphthalene 

14-35-SE-100 93.04856 88744 < 330. UG/KG 5/25/93 2-Ni troani line 

14·35-SE-100 93.04856 99092 < 330. UG/KG 5/25/93 3-N i troani line 

14-35-SE-100 93.04856 100016 < 330. UG/KG 5/25/93 4-Nitroanil ine 

14-35-SE-100 93.04856 98953 < 330. UG/KG 5/25/93 Nitrobenzene 

14·35·SE·100 93.04856 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 

14·35·SE·100 93.04856 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 

14·35·SE·100 93.04856 621647 < 330. UG/KG 5/25/93 N·Nitrosodi·n·propylamine 

14·35-SE-100 93.04856 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 

14·35-SE-100 93.04856 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-100 93.04856 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-SE-100 93.04856 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-SE-100 93.04856 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-SE-100 93.04856 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-SE-100 93.04856 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-SE-100 93.04856 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-SE-100 93.04856 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04856 

none 



REPORT NUM~~R: 18666 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04857 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/03/93 

CUSTOMER 
NUMBER 

14-35-SW-5 
14-35-SW-5 
14-35-SW-5 
14-35-SW-5 
14-35-SW-5 
14-35-SW-5 
14·35-SW-5 
14-35-SW-5 
14-35-SW-5 
14·35-SW-5 
14·35-SW-5 
14-35-SW-5 
14·35-SW-5 
14·35-SW-5 
14·35-SW-5 
14·35-SW-5 
14·35-SW-5 
14·35-SW-5 
14-35-SW-5 
14-35-SW-5 
14·35-SW-5 
14·35-SW-5 
14-35-SW-5 
14·35-SW-5 
14·35-SW-5 
14-35-SW-5 

SAMPLE 
NUMBER ANALYSIS 

93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5!25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5!25/93 
5!25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a]anthracene 
Benzo[a]pyrene 
Benzo[blfluoranthene 
Benzo[g,h,ilperylene 
Benzo[klfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
o·Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

Page: 38 



REPORT NU 18666 age: 39 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SW-5 93.04857 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 

14-35-SW-5 93.04857 53703 < 330. UG/KG 5!25/93 Dibenzo[a,h]anthracene 

14·35-SW-5 93.04857 132649 < 330. UG/KG 5/25/93 Dibenzofuran 

14·35-SW-5 93.04857 95501 < 330. UG/KG 5!25/93 o-Dichlorobenzene (1,2> 

14·35-SW-5 93.04857 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 

14-35-SW-5 93.04857 106467 < 330. UG/KG 5!25/93 p-Dichlorobenzene (1,4) 

14·35-SW-5 . 93.04857 91941 < 330. UG/KG 5!25/93 3,3'-Dichlorobenzidine 

14-35-SW-5 93.04857 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 

14-35-SW-5 93.04857 84662 < 330. UG/KG 5!25/93 Diethyl phthalate 

14-35-SW-5 93.04857 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 

14-35-SW-5 93.04857 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 

14-35-SW-5 93.04857 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 

14-35-SW-5 93.04857 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 

14-35-SW-5 93.04857 606202 < 330. UG/KG 5!25/93 2,6-Dinitrotoluene 

14-35-SW-5 93.04857 206440 < 330. UG/KG 5/25/93 Fluoranthene 

14·35-SW-5 93.04857 86737 < 330. UG/KG 5/25/93 Fluorene 

14·35-SW-5 93.04857 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 

14·35-SW-5 93.04857 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 

14·35-SW-5 93.04857 77474 < 330. UG/KG 5!25/93 Hexachlorocyclopentadiene 

14·35-SW-5 93.04857 6m1 < 330. UG/KG 5!25/93 Hexachloroethane 

14-35-SW-5 93.04857 193395 < 330. UG/KG 5/25/93 lndeno[1,2,3-cd]pyrene 

14-35-SW-5 93.04857 78591 < 330. UG/KG 5/25/93 lsophorone 

14·35-SW-5 93.04857 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 

14-35-SW-5 93.04857 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 

14-35-SW-5 93.04857 95487 < 330. UG/KG 5/25/93 2-Methylphenol 

14-35-SW-5 93.04857 106445 < 330. UG/KG 5/25/93 4-Methylphenol 

14-35-SW-5 93.04857 91203 < 330. UG/KG 5/25/93 Naphthalene 

14·35-SW-5 93.04857 88744 < 330. UG/KG 5/25/93 2-Nitroani line 

14·35-SW-5 93.04857 99092 < 330. UG/KG 5!25/93 3-Ni troanil ine 

14-35-SW-5 93.04857 100016 < 330. UG/KG 5/25/93 4-Nitroani line 

14-35-sw-5 93.04857 98953 < 330. UG/KG 5/25/93 Nitrobenzene 

14-35-SW-5 93.04857 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 

14-35-sw-5 93.04857 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 

14-35-sw-5 93.04857 621647 < 330. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 

14-35-SW-5 93.04857 62759 < 330. UG/KG 5!25/93 N-Nitrosodimethylamine 

14·35-SW-5 93.04857 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ·················~ 

CUST<J4ER SAMPLE ANALYTICAL ANALYTICAL C<J4PLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE C<J4MENT NAME 

14-35-SW-5 93.04857 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 

14-35-SW-5 93.04857 85018 < 330. UG/KG 5/25/93 Phenanthrene 

14-35-SW-5 93.04857 108952 < 330. UG/KG 5/25/93 Phenol 

14-35-SW-5 93.04857 129000 < 330. UG/KG 5/25/93 Pyrene 

14-35-SW-5 93.04857 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

14-35-SW-5 93.04857 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 

14-35-SW-5 ' 93.04857 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04857 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BW on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM·8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample# 93.04858 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/12/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35·SW-10 93.04858 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14-35-SW-10 93.04858 208968 < 330. UG/KG 5/25/93 Acenaphthylene 
14-35·SW-10 93.04858 62533 < 330. UG/KG 5/25/93 Aniline 
14-35-SW-10 93.04858 120127 < 330. UG/KG 5/25/93 Anthracene 
14-35-SW-10 93.04858 103333 < 330. UG/KG 5/25/93 Azobenzene 
14-35-SW-10 93.04858 92875 < 330. UG/KG 5/25/93 m·Benzidine 
14-35-SW-10 93.04858 56553 < 330. UG/KG 5/25/93 Benzo[a]anthracene 
14-35-SW-10 93.04858 50328 < 330. UG/KG 5/25/93 Benzo[a]pyrene 
14-35-SW-10 93.04858 205992 < 330. UG/KG 5/25/93 Benzo[blfluoranthene 
14-35-SW-10 93.04858 191242 < 330. UG/KG 5/25/93 Benzo[g,h,ilperylene 
14-35-SW-10 93.04858 207089 < 330. UG/KG 5/25/93 Benzo[k]fluoranthene 
14-35-SW-10 93.04858 65850 < 330. UG/KG 5/25/93 Benzoic acid 
14-35-SW-10 93.04858 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 
14-35-SW-10 93.04858 111911 < 330. UG/KG 5/25/93 Bis(2·chloroethoxy)methane 
14-35-SW-10 93.04858 111444 < 330. UG/KG 5/25/93 Bis<2-chloroethyl)ether 
14-35-SW-10 93.04858 108601 < 330. UG/KG 5/25/93 Bis(2-chloroisopropyl)ether 
14-35-SW-10 93.04858 117817 < 330. UG/KG 5/25/93 Bis(2-ethylhexyl)phthalate 
14-35-SW-10 93.04858 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14·35-SW-10 93.04858 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14-35-SW-10 93.04858 59507 < 330. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35-SW-10 93.04858 106478 < 330. UG/KG 5/25/93 4-Chloroaniline 
14-35-SW-10 93.04858 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 
14-35-SW-10 93.04858 95578 < 330. UG/KG 5/25/93 o-Chlorophenol 
14-35-SW-10 93.04858 7005723 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether. 
14-35-SW-10 93.04858 218019 < 330. UG/KG 5/25/93 Chrysene 
14-35-SW-10 93.04858 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPWND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SW-10 93.04858 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-SW-10 93.04858 53703 < 330. UG/KG 5/25/93 Dibenzo[a,hlanthracene 
14·35-SW-10 93.04858 132649 < 330. UG/KG 5125/93 Dibenzofuran 
14·35-SW-10 93.04858 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-SW-10 93.04858 541731 < 330. UG/KG 5/25/93 m·Dichlorobenzene (1,3) 
14-35-SW-10 93.04858 106467 < 330. UG/KG 5125/93 p·Dichlorobenzene (1,4) 
14-35-SW-10. 93.04858 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14·35-SW-10 93.04858 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-SW-10 93.04858 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14·35-SW-10 93.04858 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14·35-SW-10 93.04858 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14·35-SW-10 93.04858 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14·35-SW-10 93.04858 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14·35-SW-10 93.04858 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14·35-SW-10 93.04858 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14·35-SW-10 93.04858 86737 < 330. UG/KG 5/25/93 Fluorene 
14·35-SW-10 93.04858 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14·35-SW-10 93.04858 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14·35-SW-10 93.04858 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14·35-SW-10 93.04858 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14·35-SW-10 93.04858 193395 < 330. UG/KG 5/25/93 lndeno[1 ,2,3-cd] pyrene 
14·35-SW-10 93.04858 78591 < 330. UG/KG 5/25/93 lsophorone 
14-35-SW-10 93.04858 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-SW-10 93.04858 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-SW-10 93.04858 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14-35-SW-10 93.04858 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14-35-SW-10 93.04858 91203 < 330. UG/KG 5/25/93 Naphthalene 
14-35-SW-10 93.04858 88744 < 330. UG/KG 5/25/93 2-Ni troanil ine 
14-35-SW-10 93.04858 99092 < 330. UG/KG 5/25/93 3-Nitroanil ine 
14-35-SW-10 93.04858 100016 < 330. UG/KG 5/25/93 4-Nitroanil ine 
14-35-SW-10 93.04858 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14-35-SW-10 93.04858 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14-35-SW-10 93.04858 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-SW-10 93.04858 621647 < 330. UG/KG 5/25/93 N·Nitrosodi-n·propylamine 
14·35-SW-10 93.04858 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 
14-35-SW-10 93.04858 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPCXJND 

NUMBER NlJIIBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SW-10 93.04858 87865 < 330. UG/KG 5!25/93 Pentachlorophenol 

14-35-SW-10 93.04858 85018 < 330. UG/KG 5/25/93 Phenanthrene 

14-35-SW-10 93.04858 108952 < 330. UG/KG 5/25/93 Phenol 

14-35-SW-10 93.04858 129000 < 330. UG/KG 5/25/93 Pyrene 

14-35-SW-10 93.04858 120821 < 330. UG/KG 5!25/93 1,2,4-Trichlorobenzene 

14-35-SW-10 93.04858 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 

14-35-SW-10 . 93.04858 88062 < 330. UG/KG 5!25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04858 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BW on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

~NER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04859 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/12/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SW-25 93.04859 83329 < 3300. UG/KG 5/25/93 Acenaphthene 
14-35-SW-25 93.04859 208968 < 3300. UG/KG 5/25/93 Acenaphthylene 
14·35-SW-25 93.04859 62533 < 3300. UG/KG 5/25/93 Aniline 
14-35-SW-25 93.04859 120127 < 3300. UG/KG 5/25/93 Anthracene 
14-35-SW-25 93.04859 103333 < 3300. UG/KG 5/25/93 Azobenzene 
14·35-SW-25 93.04859 92875 < 3300. UG/KG 5/25/93 m-Benzidine 
14-35-SW-25 93.04859 56553 < 3300. UG/KG 5/25/93 Benzo[a]anthracene 
14-35-SW-25 93.04859 50328 < 3300. UG/KG 5/25/93 Benzo[a]pyrene 
14-35-SW-25 93.04859 205992 < 3300. UG/KG 5/25/93 Benzo[b]fluoranthene 
14-35-SW-25 93.04859 191242 < 3300. UG/KG 5/25/93 Benzo[g,h,i]perylene 
14-35-SW-25 93.04859 207089 < 3300. UG/KG 5/25/93 Benzo[klfluoranthene 
14-35-SW-25 93.04859 65850 < 3300. UG/KG 5/25/93 Benzoic acid 
14-35-SW-25 93.04859 100516 < 3300. UG/KG 5/25/93 Benzyl alcohol 
14-35-SW-25 93.04859 111911 < 3300. UG/KG 5/25/93 Bis(2-chloroethoxy)methane 
14-35-SW-25 93.04859 111444 < 3300. UG/KG 5/25/93 Bis(2-chloroethyl)ether 
14-35-SW-25 93.04859 108601 < 3300. UG/KG 5/25/93 Bis<2-chloroisopropyl)ether 
14·35-SW-25 93.04859 117817 < 3300. UG/KG 5/25/93 Bis(2-ethylhexyl)phthalate 
14-35-SW-25 93.04859 101553 < 3300. UG/KG 5!25/93 4-Bromophenvlphenyl ether 
14-35-SW-25 93.04859 85687 < 3300. UG/KG 5!25/93 Butyl benzyl phthalate 
14·35-SW-25 93.04859 59507 < 3300. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35-SW-25 93.04859 106478 < 3300. UG/KG 5/25/93 4-Chloroaniline 
14-35-SW-25 93.04859 91587 < 3300. UG/KG 5!25/93 2-Chloronaphthalene 
14-35-SW-25 93.04859 95578 < 3300. UG/KG 5/25/93 o-Chlorophenol 
14·35-SW-25 93.04859 7005723 < 3300. UG/KG 5/25/93 4-Chlorophenylphenyl ether 
14-35-SW-25 93.04859 218019 < 3300. UG/KG 5!25/93 Chrysene 
14-35-SW-25 93.04859 84742 < 3300. UG/KG 5!25/93 Di-n-butyl phthalate 
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CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SW-25 93.04859 117840 < 3300. UG/KG 5/25/93 Di-n-octyl phthalate 

14-35-SW-25 93.04859 53703 < 3300. UG/KG 5/25/93 Dibenzo[a,hlanthracene 

14-35-SW-25 93.04859 132649 < 3300. UG/KG 5/25/93 Dibenzofuran 

14-35-SW-25 93.04859 95501 < 3300. UG/KG 5/25/93 o-Dichlorobenzene (1,2) 

14-35-SW-25 93.04859 541731 < 3300. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 

14-35-SW-25 93.04859 106467 < 3300. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 

14-35-SW-25 . 93.04859 91941 < 3300. UG/KG 5/25/93 ),3'-Dichlorobenzidine 

14-35-SW-25 93.04859 120832 < 3300. UG/KG 5/25/93 2,4-Dichlorophenol 

14-35-SW-25 93.04859 84662 < 3300. UG/KG 5/25/93 Diethyl phthalate 

14-35-SW-25 93.04859 131113 < 3300. UG/KG 5/25/93 Dimethyl phthalate 

14-35-SW-25 93.04859 105679 < 3300. UG/KG 5/25/93 2,4-Dimethylphenol 

14-35-SW-25 93.04859 51285 < 3300. UG/KG 5/25/93 2,4-Dinitrophenol 

14-35-SW-25 93.04859 121142 < 3300. UG/KG 5/25/93 2,4-Dinitrotoluene 

14-35-SW-25 93.04859 606202 < 3300. UG/KG 5/25/93 2,6-Dinitrotoluene 

14-35-SW-25 93.04859 206440 < 3300. UG/KG 5/25/93 Fluoranthene 

14-35-SW-25 93.04859 86737 < 3300. UG/KG 5!25/93 Fluorene 

14-35-SW-25 93.04859 118741 < 3300. UG/KG 5/25/93 Hexachlorobenzene 

14-35-SW-25 93.04859 87683 < 3300. UG/KG 5!25/93 Hexachlorobutadiene 

14-35-SW-25 93.04859 n474 < 3300. UG/KG 5!25/93 Hexachlorocyclopentadiene 

14-35-SW-25 93.04859 6m1 < 3300. UG/KG 5/25/93 Hexachloroethane 

14-35-SW-25 93.04859 193395 < 3300. UG/KG 5/25/93 lndeno[1 ,2,3-cd)pyrene 

14-35-SW-25 93.04859 78591 < 3300. UG/KG 5!25/93 Isophorone 

14-35-SW-25 93.04859 534521 < 3300. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 

14-35-SW-25 93.04859 91576 < 3300. UG/KG 5/25/93 2-Methylnaphthalene 

14-35-SW-25 93.04859 95487 < 3300. UG/KG 5/25/93 2-Methylphenol 

14-35-SW-25 93.04859 106445 < 3300. UG/KG 5!25/93 4-Methylphenol 

14-35-SW-25 93.04859 91203 < 3300. UG/KG 5/25/93 Naphthalene 

14-35-SW-25 93.04859 88744 < 3300. UG/KG 5/25/93 2-Nitroanil ine 

14-35-SW-25 93.04859 99092 < 3300. UG/KG 5/25/93 3-Nitroani line 

14·35-SW-25 93.04859 100016 < 3300. UG/KG 5/25/93 4-Nitroanil ine 

14·35-SW-25 93.04859 98953 < 3300. UG/KG 5/25/93 Nitrobenzene 

14·35-SW-25 93.04859 88755 < 3300. UG/KG 5/25/93 2-Nitrophenol 

14-35-SW-25 93.04859 100027 < 3300. UG/KG 5/25/93 4-Nitrophenol 

14-35-SW-25 93.04859 621647 < 3300. UG/KG 5/25/93 N-Nitrosodi·n-propylamine 

14-35-SW-25 93.04859 62759 < 3300. UG/KG 5/25/93 N-Nitrosodimethylamine 

14·35-SW-25 93.04859 86306 < 3300. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION C!JtPWNO 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE CtMIENT NAME 

14-35-SW-25 93.04859 87865 < 3300. UG/KG 5!25/93 Pentachlorophenol 
14-35-SW-25 93.04859 85018 < 3300. UG/KG 5125/93 Phenanthrene 
14-35-SW-25 93.04859 108952 < 3300. UG/KG 5/25!93 Phenol 
14-35-SW-25 93.04859 129000 < 3300. UG/KG 5/25!93 Pyrene 
14-35-SW-25 93.04859 120821 < 3300. UG/KG 5/25!93 1,2,4-Trichlorobenzene 
14-35-SW-25 93.04859 95954 < 3300. UG/KG 5!25!93 2,4,5-Trichlorophenol 
14-35-SW-25. 93.04859 88062 < 3300. UG/KG 5!25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample# 93.04859 

none 
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EPA SEMIVOLATILES Prepared by: BW on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM COOE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04860 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SW-50 93.04860 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14-35-SW-50 93.04860 208968 < 330. UG/KG 5/25/93 Acenaphthylene 
14-35-SW-50 93.04860 62533 < 330. UG/KG 5/25/93 Aniline 
14-35-SW-50 93.04860 120127 < 330. UG/KG 5/25/93 Anthracene 
14-35-SW-50 93.04860 103333 < 330. UG/KG 5/25/93 Azobenzene 
14-35-SW-50 93.04860 92875 < 330. UG/KG 5/25/93 m-Benzidine 
14-35-SW-50 93.04860 56553 < 330. UG/KG 5/25/93 Benzo[aJanthracene 
14-35-SW-50 93.04860 50328 < 330. UG/KG 5/25/93 Benzo[a)pyrene 
14-35-SW-50 93.04860 205992 < 330. UG/KG 5125/93 Benzo[bJfluoranthene 
14-35-SW-50 93.04860 191242 < 330. UG/KG 5/25/93 Benzo[g,h,i)perylene 
14-35-SW-50 93.04860 207089 < 330. UG/KG 5/25/93 Benzo[kJfluoranthene 
14·35-SW-50 93.04860 65850 < 330. UG/KG 5!25/93 Benzoic acid 
14-35-SW-50 93.04860 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 
14-35-SW-50 93.04860 111911 < 330. UG/KG 5/25/93 Bis(2·chloroethoxy).ethane 
14·35-SW-50 93.04860 111444 < 330. UG/KG 5125/93 Bis(2-chloroethyl)ether 
14-35-SW-50 93.04860 108601 < 330. UG/KG 5/25/93 Bis(2-chloroiaopropyl)ether 
14-35-SW-50 93.04860 117817 < 330. UG/KG 5/25/93 Bis(2-ethylhexyl)phthalate 
14-35-SW-50 93.04860 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14-35-SW·SO 93.04860 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14·35-SW-50 93.04860 59507 < 330. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35-SW-50 93.04860 106478 < 330. UG/KG 5/25/93 4-Chloroanilfne 
14·35-SW·SO 93.04860 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 
14-35-SW·SO 93.04860 95578 < 330. UG/KG 5/25/93 a-Chlorophenol 
14·35-SW-50 93.04860 7005723 < 330. UG/KG 5125/93 4-Chlorophenylphenyl ether 
14-35-SW·SO 93.04860 218019 < 330. UG/KG 5/25/93 Chrysene 
14·35-SW-50 93.04860 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SW-50 93.04860 117840 < 330. UG/ICG 5/25/93 Di-n-octyl phthalate 
14-35-SW-50 93.04860 53703 < 330. UG/ICG 5/25/93 Dibenzo[a,hlanthracene 
14-35-SW-50 93.04860 132649 < 330. UG/ICG 5/25/93 Dibenzofuran 
14-35-SW-50 93.04860 95501 "< 330. UG/ICG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-SW-50 93.04860 541731 < 330. UG/ICG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-SW-50 93.04860 106467 < 330. UG/ICG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-SW-50. 93.04860 91941 < 330. UG/ICG 5/25/93 3,3'-Dichlorobenzidine 
14-35-SW-50 93.04860 120832 < 330. UG/ICG 5/25/93 2,4-Dichlorophenol 
14-35-SW-50 93.04860 84662 < 330. UG/ICG 5/25/93 Diethyl phthalate 
14-35-SW-50 93.04860 131113 < 330. UG/ICG 5/25/93 Dimethyl phthalate 
14-35-SW-50 93.04860 105679 < 330. UG/ICG 5/25/93 2,4-Dimethylphenol 
14-35-SW-50 93.04860 51285 < 330. UG/ICG 5/25/93 2,4-Dinitrophenol 
14-35-SW-50 93.04860 121142 < 330. UG/ICG 5/25/93 2,4-Dinitrotoluene 
14-35-SW-50 93.04860 606202 < 330. UG/ICG 5/25/93 2,6-Dinitrotoluene 
14-35-SW-50 93.04860 206440 < 330. UG/ICG 5/25/93 Fluoranthene 
14-35-SW-50 93.04860 86737 < 330. UG/ICG 5/25/93 Fluorene 
14-35-SW-50 93.04860 118741 < 330. UG/ICG 5/25/93 Hexachlorobenzene 
14-35-SW-50 93.04860 87683 < 330. UG/ICG 5/25/93 Hexachlorobutadiene 
14-35-SW-50 93.04860 n474 < 330. UG/ICG 5/25/93 Hexachlorocyclopentadiene 
14-35-SW-50 93.04860 6m1 < 330. UG/ICG 5/25/93 Hexachloroethane 
14-35-SW-50 93.04860 193395 < 330. UG/ICG 5/25/93 lndeno[1 ,2,3-cdl pyrene 
14-35-SW-50 93.04860 78591 < 330. UG/ICG 5/25/93 lsophorone 
14-35-SW-50 93.04860 534521 < 330. UG/ICG 5/25/93 2-Methyl-4,6-dinitrophenol 
14·35-SW-50 93.04860 91576 < 330. UG/ICG 5!25/93 2-Methylnaphthalene 
14-35-SW-50 93.04860 95487 < 330. UG/ICG 5/25/93 2-Methylphenol 
14-35-SW-50 93.04860 106445 < 330. UG/ICG 5/25/93 4-Methylphenol 
14-35-SW-50 93.04860 91203 < 330. UG/ICG 5/25/93 Naphthalene 
14-35-SW-50 93.04860 88744 < 330. UG/ICG 5/25/93 2-Nitroani line 
14·35-SW-50 93.04860 99092 < 330. UG/ICG 5/25/93 3-Ni troanil ine 
14·35-SW-50 93.04860 100016 < 330. UG/ICG 5/25/93 4-Nitroanil ine 
14-35-SW-50 93.04860 98953 < 330. UG/ICG 5!25/93 Nitrobenzene 
14-35-SW-50 93.04860 88755 < 330. UG/ICG 5/25/93 2-Nitrophenol 
14-35-SW-50 93.04860 100027 < 330. UG/ICG 5!25/93 4-Nitrophenol 
14-35-SW-50 93.04860 621647 < 330. UG/ICG 5/25/93 N-Nitrosodi-n-propylamine 
14-35-SW-50 93.04860 62759 < 330. UG/ICG 5/25/93 N-Nitrosodimethylamine 
14-35-SW-50 93.04860 86306 < 330. UG/ICG 5/25/93 N·Nitrosodiphenylamine 
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CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NIACBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SW-50 93.04860 87865 < 330. UG/ICG 5/25/93 Pentachlorophenol 
14-35-SW-50 93.04860 85018 < 330. UG/ICG 5/25/93 Phenanthrene 
14-35-SW-50 93.04860 108952 < 330. UG/ICG 5/25/93 Phenol 
14-35-SW-50 93.04860 129000 < 330. UG/ICG 5/25/93 Pyrene 
14-35-SW-50 93.04860 120821 < 330. UG/ICG 5/25/93 1,2,4-Trichlorobenzene 
14-35-SW-50 93.04860 95954 < 330. UG/ICG 5/25/93 2,4,5-Trichlorophenol 
14-35-SW-50 . 93.04860 88062 < 330. UG/ICG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Conpounds in Customer Sanple tl 93.04860 

none 
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EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

~ER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample# 93.04861 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/04/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SW-100 93.04861 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14-35-SW-100 93.04861 208968 < 330. UG/KG 5/25/93 Acenaphthylene 
14-35-SW-100 93.04861 62533 < 330. UG/KG 5/25/93 Aniline 
14-35-SW-100 93.04861 120127 < 330. UG/KG 5/25/93 Anthracene 
14-35-SW-100 93.04861 103333 < 330. UG/KG 5/25/93 Azobenzene 
14-35-SW-100 93.04861 92875 < 330. UG/KG 5/25/93 m-Benzidine 
14-35-SW-100 93.04861 56553 < 330. UG/KG 5/25/93 Benzo[a]anthracene 
14-35-SW-100 93.04861 50328 < 330. UG/KG 5/25/93 Benzo[aJpyrene 
14-35-SW-100 93.04861 205992 < 330. UG/KG 5/25/93 Benzo[blfluoranthene 
14-35-SW-100 93.04861 191242 < 330. UG/KG 5/25/93 Benzo[g,h,ilperylene 
14-35-SW-100 93.04861 207089 < 330. UG/KG 5/25/93 Benzo[klfluoranthene 
14-35-SW-100 93.04861 65850 < 330. UG/KG 5!25/93 Benzoic acid 
14-35-SW-100 93.04861 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 
14-35-SW-100 93.04861 111911 < 330. UG/KG 5!25/93 Bis(2-chloroethoxy)methane 
14·35-SW-100 93.04861 111444 < 330. UG/KG 5!25/93 Bis(2-chloroethyl)ether 
14-35-SW-100 93.04861 108601 < 330. UG/KG 5/25/93 Bis(2-chloroisopropyl)ether 
14-35-SW-100 93.04861 117817 < 330. UG/KG 5!25/93 Bis(2-ethylhexyl)phthalate 
14-35-SW-100 93.04861 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14-35-SW-100 93.04861 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14-35-SW-100 93.04861 59507 < 330. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35-SW-100 93.04861 106478 < 330. UG/KG 5/25/93 4-Chloroaniline 
14-35-SW-100 93.04861 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 
14·35-SW-100 93.04861 95578 < 330. UG/KG 5/25/93 a-Chlorophenol 
14·35-SW-100 93.04861 7005723 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether 
14-35-SW-100 93.04861 218019 < 330. UG/KG 5/25/93 Chrysene 
14-35-SW-100 93.04861 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SW-100 93.04861 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-SW-100 93.04861 53703 < 330. UG/KG 5/25/93 Dibenzo[a 1 h)anthracene 
14-35-SW-100 93.04861 132649 < 330. UG/KG 5!25/93 Dibenzofuran 
14·35-SW-100 93.04861 95501 < 330. UG/KG 5/25/93 o-Dichlorobenzene (1 1 2) 
14·35-SW-100 93.04861 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1 1 3) 
14-35-SW-100 93.04861 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1 1 4) 
14-35-SW-100 93.04861 91941 < 330. UG/KG 5/25/93 31 31 -Dichlorobenzidine 
14-35-SW-100 93.04861 120832 < 330. UG/KG 5/25/93 21 4-Dichlorophenol 
14-35-SW-100 93.04861 84662 < 330. UG/KG 5!25/93 Diethyl phthalate 
14-35-SW-100 93.04861 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-SW-100 93.04861 105679 < 330. UG/KG 5!25/93 21 4-Dimethylphenol 
14·35-SW-100 93.04861 51285 < 330. UG/KG 5/25/93 21 4-Dinitrophenol 
14-35-SW-100 93.04861 121142 < 330. UG/KG 5/25/93 21 4-Dinitrotoluene 
14·35-SW-100 93.04861 606202 < 330. UG/KG 5/25/93 21 6-Dinitrotoluene 
14·35-SW-100 93.04861 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14·35-SW-100 93.04861 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-SW-100 93.04861 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-SW-100 93.04861 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14·35-SW-100 93.04861 77474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-SW-100 93.04861 6m1 < 330. UG/KG 5!25/93 Hexachloroethane 
14-35-SW-100 93.04861 193395 < 330. UG/KG 5/25/93 I ndeno [1 1 21 3-cdJ pyrene 
14-35-SW-100 93.04861 78591 < 330. UG/KG 5/25/93 lsophorone 
14·35-SW-100 93.04861 534521 < 330. UG/KG 5/25/93 2-Methyl-4 1 6-dinitrophenol 
14-35-SW-100 93.04861 91576 < 330. UG/KG 5!25/93 2-Methylnaphthalene 
14·35-SW-100 93.04861 95487 < 330. UG/KG 5!25/93 2-Methylphenol 
14-35-SW-100 93.04861 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14·35-SW-100 93.04861 91203 < 330. UG/KG 5!25/93 Naphthalene 
14-35-SW-100 93.04861 88744 < 330. UG/KG 5/25/93 2-Nitroanil ine 
14-35-SW-100 93.04861 99092 < 330. UG/KG 5/25/93 3-Nitroaniline 
14-35-SW-100 93.04861 100016 < 330. UG/KG 5/25/93 4-Nitroaniline 
14-35-SW-100 93.04861 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14·35-SW-100 93.04861 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14·35-SW-100 93.04861 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14·35-SW-100 93.04861 621647 < 330. UG/KG 5/25/93 N·Nitrosodi-n-propylamine 
14-35-SW-100 93.04861 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 
14-35-SW-100 93.04861 86306 < 330. UG/KG 5!25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOOND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SW-100 93.04861 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 

14-35-SW-100 93.04861 85018 < 330. UG/KG 5/25/93 Phenanthrene 

14·35-SW-100 93.04861 108952 < 330. UG/KG 5/25/93 Phenol 

14·35-SW-100 93.04861 129000 < 330. UG/KG 5/25/93 Pyrene 

14·35-SW-100 93.04861 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

14·35-SW-100 93.04861 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 

14-35-SW-100 93.04861 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04861 

none 



REPORT NUHb~R: 18666 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROOP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04862 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTOMER 
NUMBER 

14-35-S-5 
14-35-S-5 
14-35-S-5 
14-35-S-5 
14-35-s-s 
14-35-S-5 
14-35-S-5 
14-35-S-5 
14-35-S-5 
14-35-S-5 
14-35-S-5 
14-35-S-5 
14-35-S·S 
14-35-S-5 
14·35-S-5 
14-35-S-5 
14·35-S-5 
14-35-s-s 
14-35-s-s 
14-35-S-5 
14-35-S-5 
14-35-s-s 
14-35-s-s 
14-35-S-5 
14-35-S-5 
14-35-S-5 

SAMPLE 
NUMBER ANALYSIS 

93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
roosnJ 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5125/93 
5/25/93 
S/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
S/25/93 
5/25/93 
5/25/93 
S/25/93 
5/25/93 
5/25/93 
5/25/93 
S/25/93 
5/25/93 
5/25/93 
S/25/93 
5/25/93 
S/25/93 
5/25/93 
5/25/93 
5/25/93 

COMMENT 
COMPOOND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a)anthracene 
Benzo [a) pyrene 
Benzo[blfluoranthene 
Benzo[g,h,i)perylene 
Benzo[k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis<2-chloroethoxy)~thane 

Bis(2-chloroethyl)ether 
Bis(2·chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
o-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

Page: 53 



REPORT NUM .. 18666 .'lge: 54 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S-5 93.04862 11784D < 330. UG/KG 5!25/93 Di-n-octyl phthalate 

14-35-S-5 93.04862 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 

14-35-S-5 93.04862 132649 < 330. UG/KG 5/25/93 Dibenzofuran 

14-35-S-5 93.04862 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 

14-35-s-5 93.04862 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 

14-35-S-5 93.04862 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 

14-35-S-5 . 93.04862 91941 < 330. UG/KG 5/25/93 3,3 1 -Dichlorobenzidine 

14-35-S-5 93.04862 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 

14-35-S-5 93.04862 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 

14·35-S-5 93.04862 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 

14-35-S-5 93.04862 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 

14-35-S-5 93.04862 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 

14·35-S-5 93.04862 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 

14·35-S-5 93.04862 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 

14-35-S-5 93.04862 206440 < 330. UG/KG 5/25/93 Fluoranthene 

14·35-S-5 93.04862 86737 < 330. UG/KG 5/25/93 Fluorene 

14-35-s-5 93.04862 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 

14·35-S-5 93.04862 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 

14-35-S-5 93.04862 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 

14·35-S-5 93.04862 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 

14·35-S-5 93.04862 193395 < 330. UG/KG 5/25/93 lndeno[1 ,2,3-cd]pyrene 

14·35-S-5 93.04862 78591 < 330. UG/KG 5/25/93 lsophorone 

14-35-S-5 93.04862 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 

14-35-S-5 93.04862 91576 < 330. UG/KG 5/25/93 2·Methylnaphthalene 

14-35-s-5 93.04862 95487 < 330. UG/KG 5/25/93 2-Methylphenol 

14-35-S-5 93.04862 106445 < 330. UG/KG 5/25/93 4-Methylphenol 

14-35-s-5 93.04862 91203 < 330. UG/KG 5/25/93 Naphthalene 

14-35-S-5 93.04862 88744 < 330. UG/KG 5/25/93 2-Nitroaniline 

14-35-S-5 93.04862 99092 < 330. UG/KG 5/25/93 3-Nitroaniline 

14-35-s-5 93.04862 100016 < 330. UG/KG 5/25/93 4-Nitroaniline 

14-35-s-5 93.04862 98953 < 330. UG/KG 5/25/93 Nitrobenzene 

14-35-S-5 93.04862 88755 < 330. UG/KG 5/25/93 2-Ni trophenol 

14-35-S-5 93.04862 100027 < 330. UG/KG 5/25/93 4-Ni trophenol 

14-35-s-5 93.04862 621647 < 330. UG/KG 5!25/93 N·Nitrosodi-n-propylamine 

14-35-S-5 93.04862 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 

14-35-S-5 93.04862 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 



REPORT NUMBt.... 18666 ,ge: 55 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPWND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-S-5 93.04862 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 

14·35-S-5 93.04862 85018 < 330. UG/KG 5/25/93 Phenanthrene 

14-35-S-5 93.04862 108952 < 330. UG/KG 5!25/93 Phenol 

14-35-S-5 93.04862 129000 < 330. UG/KG 5/25/93 Pyrene 

14-35-S-5 93.04862 120821 < 330. UG/KG 5!25/93 1,2,4-Trichlorobenzene 

14·35-S-5 93.04862 95954 < 330. UG/KG 5!25/93 2,4,5-Trichlorophenol 

14-35-S-5 . 93.04862 88062 < 330. UG/KG 5!25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04862 

none 



REPORT NUMb~... 18666 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM COOE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04863 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/04/93 

CUSTOMER 
NUMBER 

14-35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14-35-S-10 
14-35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14-35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 

SAMPLE 
NUMBER ANALYSIS 

93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 

93.04863 
93.04863 
93.04863 
93.04863 
93.04863 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

S/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
S/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
S/25/93 
5/25/93 
S/25/93 
S/25/93 
5/25/93 
5/25/93 
5/25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[aJanthracene 
Benzo[a)pyrene 
Benzo[bJfluoranthene 
Benzo[g,h,iJperylene 
Benzo[kJfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2·chloroethoxy)methane 

Bis(2·chloroethyl)ether 

Bis(2·chlorotsoprapyl)ether 

Bis(2·ethylhexyl)phthalate 

4-Bromophenylphenyl ether 

Butyl benzyl phthalate 

4·Chloro·3·methylphenol 

4-Chloroaniline 
2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

1ge: 56 



REPORT MI. ; 18666 age: 57 

******************** EM-9 AI~<IL YT I CAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE C!M4ENT NAME 

14-35-S-10 93.04863 117840 < 330. UG/ICG 5/25/93 Di·n·octyl phthalate 
14·35-S-10 93.04863 53703 < 330. UG/ICG 5/25/93 Dibenzo[a,hJanthracene 
14·35-S-10 93.04863 132649 < 330. UG/ICG 5/25/93 Dibenzofuran 
14-35-S-10 93.04863 95501 < 330. UG/ICG 5/25/93 o·Dichlorobenzene (1,2> 
14·35-S-10 93.04863 541731 < 330. UG/ICG 5/25/93 ~-Dichlorobenzene <1,3) 
14-35-S-10 93.04863 106467 < 330. UG/ICG 5/25/93 p·Dichlorobenzene (1,4) 
14-35-S-10 93.04863 91941 < 330. UG/ICG 5/25/93 3,3'-Dichlorobenzidine 
14-35-S-10 93.04863 120832 < 330. UG/ICG 5/25/93 2,4-Dichlorophenol 
14·35-S-10 93.04863 84662 < 330. UG/ICG 5/25/93 Diethyl phthalate 
14·35-S-10 93.04863 131113 < 330. UG/ICG 5/25/93 Dimethyl phthalate 
14-35-S-10 93.04863 105679 < 330. UG/ICG 5/25/93 2,4-Dimethylphenol 
14-35-S-10 93.04863 51285 < 330. UG/ICG 5/25/93 2,4-Dinitrophenol 
14-35-S-10 93.04863 121142 < 330. UG/ICG 5/25/93 2,4-Dinitrotoluene 
14-35-S-10 93.04863 606202 < 330. UG/ICG 5/25/93 2,6-Dinitrotoluene 
14-35-S-10 93.04863 206440 < 330. UG/ICG 5/25/93 Fluoranthene 
14·35-S-10 93.04863 86737 < 330. UG/ICG 5/25/93 Fluorene 
14-35-S-10 93.04863 118741 < 330. UG/ICG 5/25/93 Hexachlorobenzene 
14·35-S-10 93.04863 87683 < 330. UG/ICG 5/25/93 Hexachlorobutadiene 
14·35-S-10 93.04863 n474 < 330. UG/ICG 5/25/93 Hexachlorocyclopentadiene 
14·35-S-10 93.04863 6m1 < 330. UG/ICG 5/25/93 Hexachloroethane 
14·35-S-10 93.04863 193395 < 330. UG/ICG 5/25/93 lndeno(1 ,2,3-cd) pyrene 
14·35-S-10 93.04863 78591 < 330. UG/ICG 5/25/93 lsophorone 
14·35-S-10 93.04863 534521 < 330. UG/ICG 5/25/93 2·Methyl·4,6·dinitrophenol .., 
14·35-S-10 93.04863 91576 < 330. UG/ICG 5/25/93 2-Methylnaphthalene 
14·35·S·10 93.04863 95487 < 330. UG/ICG 5/25/93 2-Methylphenol 
14·35·5·10 93.04863 106445 < 330. UG/ICG 5/25/93 4·Methylphenol 
14·35·5·10 93.04863 91203 < 330. UG/ICG 5/25/93 Naphthalene 
14·35·5·10 93.04863 88744 < 330. UG/ICG 5/25/93 2·Nitroanil fne 
14-35·5·10 93.04863 99092 < 330. UG/KG 5/25/93 3·Nitroanil ine 
14·35·5·10 93.04863 100016 < 330. UG/ICG 5/25/93 4·Nitroaniline 
14·35·5·10 93.04863 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14·35·5·10 93.04863 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14-35·5·10 93.04863 100027 < 330. UG/KG 5/25/93 4·Nitrophenol 
14·35·5·10 93.04863 621647 < 330. UG/KG 5/25/93 N·Nitrosodi·n·propylamine 
14·35·5·10 93.04863 62759 < 330. UG/KG 5/25/93 N-Nitrosodimethylamine 
14·35·S·10 93.04863 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 



I' 

REPORT NlJio, •.• : 18666 age: 58 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE CCM4ENT NAME 

14-35-S-10 93.04863 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 

14-35-S-10 93.04863 85018 < 330. UG/KG 5/25/93 Phenanthrene 

14·35-S-10 93.04863 108952 < 330. UG/KG 5/25/93 Phenol 

14-35-S-10 93.04863 129000 < 330. UG/KG 5/25/93 Pyrene 

14-35-S-10 93.04863 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

14-35-S-10 93.04863 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 

14-35-S-10 93.04863 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Conpot!!ds in Customer Sanple tl 93.04863 

none 

II!AH 



REPORT NUl 18666 "'ge: 59 

******************** Elf,-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBAROO PROGRAM COOE: M1 06 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GRCl.IP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample 1_23.04864 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/03/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPCl.IND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S-25 93.04864 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14-35-S-25 93.04864 208968 < 330. UG/KG 5/25/93 Acenaphthylene 
14-35-S-25 93.04864 62533 < 330. UG/KG 5/25/93 Aniline 
14-35-S-25 93.04864 120127 < 330. UG/KG 5/25/93 Anthracene 
14-35-S-25 93.04864 103333 < 330. UG/KG 5/25/93 Azobenzene 
14-35-S-25 93.04864 92875 < 330. UG/KG 5/25/93 m-Benz idine 
14-35-S-25 93.04864 56553 < 330. UG/KG 5/25/93 Benzo[a]anthracene 
14-35-S-25 93.04864 50328 < 330. UG/KG 5/25/93 Benzo[a]pyrene 
14-35-S-25 93.04864 205992 < 330. UG/KG 5/25/93 Benzo[blfluoranthene 
14-35-S-25 93.04864 191242 < 330. UG/KG 5/25/93 Benzo[g,h,ilperylene 
14-35-S-25 93.04864 207089 < 330. UG/KG 5/25/93 Benzo[k]fluoranthene 
14-35-S-25 93.04864 65850 < 330. UG/KG 5/25/93 Benzoic acid 
14-35-S-25 93.04864 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 
14-35-S-25 93.04864 111911 < 330. UG/KG 5/25/93 BisC2-chloroethoxy)methane 
14-35-S-25 93.04864 111444 < 330. UG/KG 5/25/93 BisC2-chloroethyl)ether 
14-35-S-25 93.04864 108601 < 330. UG/KG 5/25/93 Bis(2·chlorolaopropyl)ether 
14-35-S·25 93.04864 117817 < 330. UG/KG 5/25/93 Bis(2-ethylhexyl)phthalate 
14-35-S-25 93.04864 101553 < 330. UG/KG 5/25/93 4-Branophenylphenyl ether 
14-35-S-25 93.04864 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14-35-S-25 93.04864 59507 < 330. UG/KG 5/25/93 4-Chloro-3-.ethylphenol 
14-35-S-25 93.04864 106478 < 330. UG/KG 5/25/93 4-Chloroaniline 
14-35-S-25 93.04864 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 
14-35-S-25 93.04864 95578 < 330. UG/KG 5/25/93 a-Chlorophenol 
14-35-S-25 93.04864 7005723 < 330. UG/ICG 5/25/93 4-Chlorophenylphenyl ether 
14-35-S-25 93.04864 218019 < 330. UG/KG 5/25/93 Chrysene 
14-35-S-25 93.04864 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 



REPORT NlA 18666 1ge: 60 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S-25 93.04864 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 

14-35-S-25 93.04864 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 

14-35-S-25 93.04864 132649 < 330. UG/KG 5/25/93 Dibenzofuran 

14-35-S-25 93.04864 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 

14-35-S-25 93.04864 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 

14-35-S-25 93.04864 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 

14-35-S-25 . 93.04864 91941 < 330. UG/KG 5/25/93 l,l'-Dichlorobenzidine 

14-35-S-25 93.04864 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 

14-35-S-25 93.04864 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 

14-35-S-25 93.04864 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 

14-35-S-25 93.04864 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 

14-35-S-25 93.04864 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 

14-35-S-25 93.04864 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 

14-35-S-25 93.04864 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 

14-35-S-25 93.04864 206440 < 330. UG/KG 5/25/93 Fluoranthene 

14-35-S-25 93.04864 86737 < 330. UG/KG 5/25/93 Fluorene 

14-35-S-25 93.04864 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 

14-35-S-25 93.04864 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 

14-35-S-25 93.04864 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 

14-35-S-25 93.04864 6n21 < 330. UG/KG 5/25/93 Hexachloroethane 

14-35-S-25 93.04864 193395 < 330. UG/KG 5/25/93 lndeno£1 ,2,3-cdl pyrene 

14-35-S-25 93.04864 78591 < 330. UG/KG 5/25/93 lsophorone 

14-35-S-25 93.04864 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 

14-35-S-25 93.04864 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 

14-35-S-25 93.04864 95487 < 330. UG/KG 5/25/93 2-Methylphenol 

14-35-S-25 93.04864 106445 < 330. UG/KG 5/25/93 4-Methylphenol 

14-35-S-25 93.04864 91203 < 330. UG/KG 5/25/93 Naphthalene 

14-35-S-25 93.04864 88744 < 330. UG/KG 5/25/93 2-Nitroanil ine 

14-35-S-25 93.04864 99092 < 330. UG/KG 5/25/9~ 3-Nitroanil ine 

14-35-S-25 93.04864 100016 < 330. UG/KG 5/25/93 4-Nitroani line 

14-35-S-25 93.04864 98953 < 330. UG/KG 5/25/93 Nitrobenzene 

14-35-S-25 93.04864 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 

14-35-S-25 93.04864 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 

14-35-S-25 93.04864 621647 < 330. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 

14-35-S-25 91.04864 62759 < 330. UG/KG 5125/93 N-Nitrosodimethylamine 

14-35-S-25 93.04864 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-S-25 93.04864 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 

14·35-S-25 93.04864 85018 < 330. UG/KG 5/25/93 Phenanthrene 

14·35-S-25 93.04864 108952 < 330. UG/KG 5/25/93 Phenol 

14·35-S-25 93.04864 129000 < 330. UG/KG 5/25/93 Pyrene 

14·35-S-25 93.04864 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

14-35-S-25 93.04864 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 

14·35-S-25 93.04864 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample I 93.04864 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GRWP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample t 93.04865 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTOMER 
NUMBER 

14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14·35-S-50 
14-35-S-50 
14·35-S-50 
14·35-S-50 
14·35-S-50 
14·35-S-50 
14·35-S-50 
14·35-S-50 
14·35-S-50 
14·35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 

SAMPLE 
NUMBER ANALYSIS 

93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
roo5n3 
218019 
84742 

ANALYTICAL 
RESULT 

< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3!10. 
< 3300. 
< 3300. 
< 3300. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5!25/93 
5!25/93 
5!25/93 
5!25/93 
5!25/93 
5/25/93 
5!25/93 
5!25/93 
5!25/93 
5!25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5!25!93 
5!25/93 
5/25!93 
5!25/93 
5!25/93 
5!25/93 
5/25/93 

COMMENT 
COMPWND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a)anthracene 
Benzo[a)pyrene 
Benzo[b)fluoranthene 
Benzo[g,h,iJperylene 
Benzo[k)fluoranthene 
Benzoic ac:id 
Benzyl alcohol 
Bis(2·chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2·chloroisopropyl)ether 
Bis(2·ethylhexyl)phthalate 
4-Branophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroani line 
2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

1ge: 62 
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******************** EM-9 ANAlYTICAl REPORT ********************* 

CUSTC»4ER SAMPlE ANAlYTICAl ANAlYTICAl CC»4PlETJON CC»4POUND 
NUMBER NUMBER ANAlYSIS RESUlT UNCERTAINTY UNITS DATE CC»4MENT NAME 

14·35-S-50 93.04865 117840 < 3300. UG/ICG 5/25/93 Di·n·octyl phthalate 
14·35-S-50 93.04865 53703 < 3300. UG/ICG 5/25/93 Dibenzo(a,hlanthracene 
14-35-S-50 93.04865 132649 < 3300. UG/ICG 5/25/93 Dibenzofuran 
14-35-S-50 93.04865 95501 < 3300. UG/ICG 5/25/93 a-Dichlorobenzene (1,2) 
14·35-S-50 93.04865 541731 < 3300. UG/ICG 5!25/93 m-Dichlorobenzene (1,3) 
14·35-S-50 93.04865 106467 < 3300. UG/ICG 5/25/93 p·Dichlorobenzene (1,4) 
14·35-S-50 93.04865 91941 < 3300. UG/ICG 5!25/93 3,3'-Dichlorobenzidine 
14·35-S-50 93.04865 120832 < 3300. UG/ICG 5/25/93 2,4-Dichlorophenol 
14-35-S-50 93.04865 84662 < 3300. UG/ICG 5/25/93 Diethyl phthalate 
14·35-S-50 93.04865 131113 < 3300. UG/ICG 5/25/93 Dimethyl phthalate 
14·35-S-50 93.04865 105679 < 3300. UG/ICG 5/25/93 2,4-Dimethylphenol 
14·35-S-50 93.04865 51285 < 3300. UG/ICG 5!25/93 2,4-Dinitrophenol 
14·35-S-50 93.04865 121142 < 3300. UG/ICG 5/25/93 2,4-Dinitrotoluene 
14·35-S-50 93.04865 606202 < 3300. UG/ICG 5/25/93 2,6-Dinitrotoluene 
14-35-S-50 93.04865 206440 < 3300. UG/ICG 5/25/93 Fluoranthene 
14·35-S-50 93.04865 86737 < 3300. UG/ICG 5/25/93 Fluorene 
14·35-S-50 93.04865 118741 < 3300. UG/ICG 5/25/93 Hexachlorobenzene 
14·35-S-50 93.04865 87683 < 3300. UG/ICG 5/25/93 Hexachlorobutadiene 
14·35-S-50 93.04865 n474 < 3300. UG/ICG 5/25/93 Hexachlorocyclopentadiene 
14-35-S-50 93.04865 6m1 < 3300. UG/ICG 5/25/93 Hexachloroethane 
14-35-S-50 93.04865 193395 < 3300. UG/ICG 5/25/93 lndeno(1 ,2,3-cdlpyrene 
14·35-S-50 93.04865 78591 < 3300. UG/ICG 5/25/93 lsophorone 
14·35-S-50 93.04865 534521 < 3300. UG/ICG 5/25/93 2-Methyl-4,6-dinitrophenol 
14·35-S-50 93.04865 91576 < 3300. UG/ICG 5/25/93 2-Methylnaphthalene 
14·35-S-50 93.04865 Y:.<t87 < 3300. UG/ICG 5/25/93 2-Methylphenol 
14·35-S-50 93.04865 106445 < 3300. UG/ICG 5/25/93 4-Methylphenol 
14·35-S-50 93.04865 91203 < 3300. UG/ICG 5/25/93 Naphthalene 
14·35·5·50 93.04865 88744 < 3300. UG/ICG 5/25/93 2-Nitroanil ine 
14·35·5·50 93.04865 99092 < 3300. UG/ICG 5/25/93 3-Ni troanil ine 
14·35-S-50 93.04865 100016 < 3300. UG/ICG 5/25/93 4-Ni troanil ine 
14·35-S-50 93.04865 98953 < 3300. UG/ICG 5/25/93 Nitrobenzene 
14·35-S-50 93.04865 88755 < 3300. UG/ICG 5/25/93 2-Nitrophenol 
14·35-S-50 93.04865 100027 < 3300. UG/ICG 5/25/93 4-Nitrophenol 
14·35-S-50 93.04865 621647 < 3300. UG/ICG 5/25/93 N-Nitrosodi·n·propylamine 
14-35-S-50 93.04865 62759 < 3300. UG/ICG 5/25/93 N·Nitrosodimethylamine 
14·35-S-50 93.04865 86306 < 3300. UG/ICG 5/25/93 N·Nitrosodiphenylamine 
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******************** tM·9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-S-50 93.04865 87865 < 3300. UG/KG 5/25/93 Pentachlorophenol 
14·35-S-50 93.04865 85018 < 3300. UG/KG 5/25/93 Phenanthrene 
14·35-S-50 93.04865 108952 < 3300. UG/KG 5/25/93 Phenol 
14-35-S-50 93.04865 129000 3800. 1140. UG/KG 5/25/93 Pyrene 
14-35-S-50 93.04865 120821 < 3300. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-S-50 93.04865 95954 < 3300. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-S-50 93.04865 88062 < 3300. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample I 93.04865 

none 

,, 

lfJ 
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******************** EM-9 ANALYTICAL REPORT ********************* 

Matrix Spike Results for Sample I 93.04865 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTIJIIER SAMPLE AMOUNT AMOUNT CIJIIPLETION CIJIIPOUND 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS DATE CIJIIMENT NAME 

14-35-S-50 93.04865 83329 < 1790.07 3300. UG/KG 5!25/93 Acenaphthene 
14-35-S-50 93.04865 59507 < 3580.14 3300. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35-S-50 93.04865 95578 < 3580.14 3300. UG/KG 5!25/93 a-Chlorophenol 
14-35-S-50 93.04865 106467 < 1790.07 3300. UG/KG 5!25/93 p-Dichlorobenzene (1,4) 
14·35-S-50 . 93.04865 121142 < 1790.07 3300. UG/KG 5!25/93 2,4-Dinitrotoluene 
14-35-S-50 93.04865 100027 < 3580.14 3300. UG/KG 5!25/93 4-Nitrophenol 
14-35-S-50 93.04865 621647 < 1790.07 3300. UG/KG 5!25/93 N-Nitrosodi-n-propylamine 
14·35-S-50 93.04865 87865 < 3580.14 3300. UG/KG 5!25/93 Pentachlorophenol 
14-35-S-50 93.04865 108952 < 3580.14 3300. UG/KG 5!25/93 Phenol 
14-35-S-50 93.04865 129000 < 1790.07 3300. UG/KG 5/25/93 Pyrene 
14·35-S-50 93.04865 120821 < 1790.07 3300. UG/KG 5!25/93 1,2,4-Trichlorobenzene 

Matrix Spike Duplicate ResY.lts for S~J~ I 93.04865 Date Collected: 3/31!93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 
I 

CUSTIJIIER SAMPLE AMOUNT AMOUNT CIJIIPLEHON CIJIIPOUND 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS DATE CIJIIMENT NAME 

14·35-S-50 93.04865 83329 < 1818.64 3300. UG/KG 5/25/93 Acenaphthene 
14·35-S-50 93.04865 59507 < 3637.27 3300. UG/KG 5!25/93 4-Chloro-3-.ethylphenol 

14·35-S-50 93.04865 95578 < 3637.27 3300. UG/KG 5!25/93 a-Chlorophenol 
14-35-S-50 93.04865 106467 < 1818.64 3300. UG/KG 5!25/93 p-Dichlorobenzene (1,4) 
14-35-S-50 93.04865 121142 < 1818.64 3300. UG/KG 5/25/93 2,4-Dinitrotoluene 
14·35-S-50 93.04865 100027 < 3637.27 3300. UG/KG 5/25/93 4-N i trophenol 

14-35-S-50 93.04865 621647 < 1818.64 3300. UG/KG 5/25/93 N·Nitrosodi-n·propylemine 
14-35-S-50 93.04865 87865 < 3637.27 3300. UG/KG 5/25/93 Pentachlorophenol 
14-35-S-50 93.04865 108952 < 3637.27 3300. UG/KG 5/25/93 Phenol 
14·35·5·50 93.04865 129000 < 1818.64 3300. UG/KG 5!25/93 Pyrene 

14-35-S·S~ 93.04865 120821 < 1818.64 3300. UG/KG 5!25/93 1,2,4-Trichlorobenzene 
I I. 
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··.,. 
******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM COOE: M1 06 NOTEBOOK: R8142 PAGE: 53 

~ER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample I 93.04866 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/04/93 

SAMPLE CUSTOMER 
NUMBER NUMBER ANALYSIS 

14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-tOR 93.04866 
14-35-S·10R 93.04866 
14-35-S-10R 93.04866 
14-35-s-10R 93.04866 
14·35-S·10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35·S-10R 93.04866 
14-35-S·10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 
14-35-S-10R 93.04866 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
' 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5125/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5125/93 
5125/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo(a]anthracene 
Benzo (a] pyrene 
Benzo(blfluoranthene 
Benzo(g,h,ilperylene 
Benzo(klfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2·chloroethoxy)methane 
Bis(2-chloroethyl>ether 
Bis(2-chlorotsopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroani line 
2-Chloronaphthalene 
o-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

"age: 66 



REPORT NUHr· 18666 Page: 67 

.:_ 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOJND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S-10R 93.04866 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 

14-35-S-10R 93.04866 53703 < 330. UG/KG 5/25/93 Dibenzo[a,hJanthracene 

14-35-S-10R 93.04866 132649 < 330. UG/KG 5/25/93 Dibenzofuran 

14-35-S-10R 93.04866 95501 < 330. UG/KG 5!25/93 a-Dichlorobenzene (1,2) 

14-35-S-10R 93.04866 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 

14-35-S-10R 93.04866 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 

14-35-S-10R. 93.04866 91941 < 330. UG/KG 5!25/93 3,3'-Dichlorobenzidine 

14-35-S-10R 93.04866 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 

14-35-S-10R 93.04866 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 

14-35-S-10R 93.04866 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 

14-35-S-10R 93.04866 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 

14-35-S-10R 93.04866 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 

14-35-S-10R 93.04866 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 

14-35-S 10R 93.04866 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 

14-35-S-lOR 93.04866 206440 < 330. UG/KG 5!25/93 Fluoranthene 

14-35-S-10R 93.04866 86737 < 330. UG/KG 5!25/93 Fluorene 

14-35-S-10R 93.04866 118741 < 330. UG/KG 5!25/93 Hexachlorobenzene 

14-35-S-10R 93.04866 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 

14-35-S-10R 93.04866 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 

14-35-S-10R 93.04866 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 

14-35-S-10R 93.04866 193395 < 330. UG/KG 5/25/93 lndeno[1 ,2,3-cd]pyrene 

14-35·S-10R 93.04866 78591 < 330. UG/KG 5/25/93 lsophorone 

14-35-S-10R 93.04866 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 

14-35-S·10R 93.04866 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 

14·35·S·10R 93.04866 95487 < 330. UG/KG 5/25/93 2-Methylphenol 

14-35·S-10R 93.04866 106445 < 330. UG/KG 5/25/93 4-Methylphenol 

14-35·S-10R 93.04866 91203 < 330. UG/KG 5/25/93 Naphthalene 

14-35·S·10R 93.04866 88744 < 330. UG/KG 5/25/93 2-Ni troani line 

14·35·S·10R 93.04866 99092 < 330. UG/KG 5/25/93 3-Ni troanil ine 

14·35-S·10R 93.04866 100016 < 330. UG/KG 5/25/93 4-Nitroaniline 

14·35·S-10R 93.04866 98953 < 330. UG/KG 5/25/93 Nitrobenzene 

14-35·S-10R 93.04866 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 

14·35-S·10R 93.04866 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 

14-35-S-10R 93.04866 621647 < :rro. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 

14·35-S-10R 93.04866 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 

14·35·S-10R 93.04866 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S·10R 93.04866 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 

14·35-S-10R 93.04866 85018 < 330. UG/KG 5!25/93 Phenanthrene 

14·35-S-10R 93.04866 108952 < 330. UG/KG 5/25/93 Phenol 

14-35-S-10R 93.04866 129000 < 330. UG/KG 5!25/93 Pyrene 

14-35-S-10R 93.04866 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

14-35-S-10R 93.04866 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 

14·35-S·10R. 93.04866 88062 < 330. UG/KG 5!25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample t 93.04866 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM COOE: M106 NOTEBOOK: R8142 PAGE: 53 

~ER: ,Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

!,LJ 

Customer Sample Results, Sample I 93.04867 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S-100 93.04867 83329 < 3300. UG/KG 5/25/93 Acenaphthene 

14-35-S-100 93.04867 208968 < 3300. UG/KG 5/25/93 Acenaphthylene 

14·35-S-100 93.04867 62533 < 3300. UG/KG 5/25/93 Aniline 

14·35-S-100 93.04867 120127 < 3300. UG/KG 5/25/93 Anthracene 

14·35-S-100 93.04867 103333 < 3300. UG/KG 5/25/93 Azobenzene 

14·35-S-100 93.04867 92875 < 3300. UG/KG 5/25/93 11·Benzidine 

14·35-S-100 93.04867 56553 < 3300. UG/KG 5/25/93 Benzo[a]anthracene 

14·35-S-100 93.04867 50328 < 3300. UG/KG 5/25/93 Benzo[a)pyrene 

14·35-S-100 93.04867 205992 < 3300. UG/KG 5/25/93 Benzo[blfluoranthene 

14·35-S-\00 93.04867 191242 < 3300. UG/KG 5/25/93 Benzo[g,h,i]perylene 

14-35-S-100 93.04867 207089 < 3300. UG/KG 5/25/93 Benzolklfluoranthene 

14·35-S-100 93.04867 65850 < 3300. UG/KG 5/25/93 Benzoic acid 

14·35-S-100 93.04867 100516 < 3300. UG/KG 5/25/93 Benzyl alcohol 

14-35-S-100 93.04867 111911 < 3300. UG/KG 5/25/93 Bis(2-chloroethoxy)methane 

14·35-S-100 93.04867 111444 < 3300. UG/KG 5/25/93 Bis(2-chloroethyl)ether 

14·35-S-100 93.04867 108601 < 3300. UG/KG 5/25/93 Bis(2-chloroisopropyl)ether 

14·35-S-100 93.04867 117817 < 3300. UG/KG 5/25/93 Bis(2·ethylhexyl)phthalate 

14-35-S-100 93.04867 101553 < 3300. UG/KG 5/25/93 4-BrOIIIOphenylphenyl ether 

14-35-S-100 93.04867 85687 < 3300. UG/KG 5/25/93 Butyl benzyl phthalate 

14-35-S-100 93.04867 59507 < 3300. UG/KG 5/25/93 4-Chloro-3-methylphenol 

14-35-S-100 93.04867 106478 < 3300. UG/KG 5/25/93 4-Chloroaniline 

14·35-S-100 93.04867 91587 < 3300. UG/KG 5/25/93 2-Chloronaphthalene 

14·35-S-100 93.04867 95578 < 3300. UG/KG 5/25/93 a-Chlorophenol 

14-35-S-100 93.04867 1oosn3 < 3300. UG/KG 5/25/93 4-Chlorophenylphenyl ethe. 

14-35-S-100 93.04867 218019 < 3300. UG/KG 5/25/93 Chrysene 

14-35-S-100 93.04867 84742 < 3300. UG/KG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUST(J4ER SAMPLE ANALYTICAL ANALYTICAL C(J4PLETION C(J4POUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE C(J4MENT NAME 

14-35-S-100 93.04867 117840 < 3300. UG/KG 5/25/93 Di-n-octyl phthalate 

14-35-S-100 93.04867 53703 < 3300. UG/KG 5/25/93 Dibenzo[a,hlanthracene 
14-35-S-100 93.04867 132649 < 3300. UG/KG 5/25/93 Dibenzofuran 
14-35-S-100 93.04867 95501 < 3300. UG/KG 5/25/93 o-Dichlorobenzene (1,2) 

14-35-S-100 93.04867 541731 < 3300. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 

14-35-S-100 93.04867 106467 < 3300. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 

14-35-S-100 93.04867 91941 < 3300. UG/KG 5/25/93 3,3'-Dichlorobenzidine 

14-35-S-100 93.04867 120832 < 3300. UG/KG 5/25/93 2,4-Dichlorophenol 

14-35-S-100 93.04867 84662 < 3300. UG/KG 5/25/93 Diethyl phthalate 

14-35-S-100 93.04867 131113 < 3300. UG/KG 5/25/93 Dimethyl phthalate 

14-35-S-100 93.04867 105679 < 3300. UG/KG 5/25/93 2,4-Dimethylphenol 

14-35-S-100 93.04867 51285 < 3300. UG/KG 5/25/93 2,4-Dinitrophenol 

14-35-S-100 93.04867 121142 < 3300. UG/KG 5/25/93 2,4-Dinitrotoluene 

14-35-S-100 93.04867 606202 < 3300. UG/KG 5/25/93 2,6-Dinitrotoluene 

14-35-S-100 93.04867 206440 < 3300. UG/KG 5/25/9:. Fluoranthene 

14-35-S-100 93.04867 86737 < 3300. UG/KG 5/25/93 Fluorene 

14-35-S-100 93.04867 118741 < 3300. UG/KG 5/25/93 Hexachlorobenzene 

14-35-S-100 93.04867 87683 < 3300. UG/KG 5/25/93 Hexachlorobutadiene 

14-35-S-100 93.04867 n474 < 3300. UG/KG 5/25/93 Hexachlorocyclopentadiene 

14-35-S-100 93.04867 6n21 < 3300. UG/KG 5/25/93 Hexachloroethane 

14·35-S-100 93.04867 193395 < 3300. UG/KG 5/25/93 I ndeno [1, 2, 3-cd] pyrene 

14·35·5·100 93.04867 78591 < 3300. UG/KG 5/25/93 lsophorone 

14·35·5·100 93.04867 534521 < 3300. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 

14·35·5·100 93.04867 91576 < 3300. UG/KG 5/25/93 2-Methylnaphthalene 

14·35·5·100 93.04867 95487 < 3300. UG/KG 5/25/93 2-Methylphenol 

14-35-5·100 93.04867 106445 < 3300. UG/KG 5/25/93 4-Methylphenol 

14·35·5·100 93.04867 91203 < 3300. UG/KG 5/25/93 Naphthalene 

14-35·5·100 93.04867 88744 < 3300. UG/KG 5!25/93 2-Nitroani line q, 

14·35·5·100 93.04867 99092 < 3300. UG/KG 5/25/93 3-Nitroanil ine 

14·35·5-l..;o 93.04867 100016 < 3300. UG/KG 5/25/93 4-Nitroaniline 

14-35-5·100 93.04867 98953 < 3300. UG/KG 5/25/93 Nitrobenzene 

14·35-5·100 93.04867 88755 < 3300. UG/KG 5/25/93 2-Nitrophenol 

14-35-S-100 93.04867 100027 < 3300. UG/KG 5/25/93 4-N i trophenol 

14-35-S-100 93.04867 621647 < 3300. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 

14-35-S-100 93.04867 62759 < 3300. UG/KG 5/25/93 N-Nitrosodimethylamine 

14-35-S-100 93.04867 86306 < 3300. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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...... ************** EM·9 ANALYTICAL REPORT ********************* 

CUST04ER SAMPLE ANALYTICAL ANALYTICAL C04PLETION C04POUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAHE 

14·35-S-100 93.04867 87865 < 3300. UG/KG 5/25/93 Pentachlorophenol 

14·35-S-100 93.04867 85018 < 3300. UG/KG 5/25/93 Phenanthrene 

14·35-S-100 93.04867 108952 < 3300. UG/KG 5/25/93 Phenol 

14·35-S-100 93.04867 129000 < 3300. UG/KG 5/25/93 Pyrene I 'I 

14·35-S-100 93.04867 120821 < 3300. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

14·35-S-100 93.04867 95954 < 3300. UG/KG 5/25/93 2,4,5-Trichlorophenol 

14·35-S-100 93.04867 88062 < 3300. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Custoner Sample t 93.04867 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GRClJP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA S~·846 3RD 

customer Sample Results. Sample I 93.04868 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTOMER 
NUMBER 

14-35-UD 
14-35-UD 
14-35-UD 
14·35-UO 
14·35-UO 
14·35-UD 
14·35-UO 
14·35-UO 
14·35-UO 
14·35·UO 
14·35-UO 
14·35-UD 
14·35-UD 
14·35-UD 
14·35-UD 
14·35-UD 
14·35-UO 
14·35-UD 
14·35-UD 
14·35-UD 
14·35-UD 
14·35-UD 
14·35-UO 
14-35-UD 
14·35-UO 
14-35-UD 

SAMPLE 
NUMBER ANALYSIS 

93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

540. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

162. 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5!25/93 
5/25/93 

COMMENT 
COMPClJND 

NAME 

Acenaphthene 

Acenaphthylene 

Aniline 
Anthracene 

Azobenzene 
m-Benzidine 
Benzo[a]anthracene 

Benzo [a] pyrene 

Benzo[blfluoranthene 

Benzo[g,h,ilperylene 

Benzo[klfluoranthene 

Benzoic acid 
Benzyl alcohol 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyl)ether 

Bis(2·ethylhexyl)phthalate 

4-Bra.ophenylphenyl ether 

Butyl benzyl phthalate 

4-Chloro-3-.ethylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

o·Chlorophenol 

4-Chlorophenylphenyl ether 

Chrysene 
Di-n-butyl phthalate 

3e: 72 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUST(J4ER SAMPLE ANALYTICAL ANALYTICAL C(J4PLET IOM C(J4POUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE C(J4MENT NAME 

14-35-UD 93.04868 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 

14-35-UD 93.04868 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 

14-35-UD 93.04868 132649 < 330. UG/KG 5/25/93 Dibenzofuran 

14-35-UD 93.04868 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 

14·35-UD 93.04868 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 

14·35-UD 93.04868 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 

14·35-UD 93.04868 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 

14·35-UD 93.04868 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 

14-35-UD 93.04868 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 

14-35-UD 93.04868 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 

14·35-UD 93.04868 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 

14-35-UD 93.04868 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 

14-35-UD 93.04868 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 

14-35-UD 93.04868 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 

14-35-UD 93.04868 206440 ' 330. UG/KG 5/25/93 Fluoranthene 

14·35-UD 93.04868 86737 < 330. ./KG 5/25/93 Fluorene 

14-35-UD 93.04868 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 

14-35-UD 93.04868 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 

14·35-UD 93.04868 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 

14-35-UD 93.04868 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 

14-35-UD 93.04868 193395 < 330. UG/KG 5/25/93 lndeno[1,2,3·cdlpyrene 

14·35-UD 93.04868 78591 < 330. UG/KG 5/25/93 lsophorone 

14·35-UD 93.04868 534521 < 330. UG/!CG 5/25/93 2-Methyl-4,6-dinitrophenol 

14·35-UD 93.04868 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 

14-35-UD 93.04868 95487 < 330. UG/KG 5/25/93 2-Methylphenol 

14·35-UD 93.04868 106445 < 330. UG/KG 5/25/93 4-Methylphenol 

14·35·UD 93.04868 91203 < 330. UG/KG 5!25/93 Naphthalene 

14·35-UD 93.04868 88744 < 330. UG/KG 5!25/93 2·Nitroaniline 

14·35-UD 93.04868 99092 < 330. UG/KG 5/25/93 3·Ni troanil ine 

14·35-UD 93.04868 100016 < 330. UG/KG 5/25/93 4-Nitroaniline 

14·35-UD 93.04868 98953 < 330. UG/KG 5!25/93 Nitrobenzene 

14·35-UD 93.04868 88755 < 330. UG/KG 5!25/93 2-Nitrophenol 

14·35-UD 93.04868 100027 < 330. UG/KG 5/25/93 4·Nitrophenol 

14·35-UD 93.04868 621647 < 330. UG/KG 5/25/93 N·Nitrosodi·n·propylamine 

14·35-UD 93.04868 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 

14-35-UD 93.04868 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTC»4ER SAMPLE ANALYTICAL ANALYTICAL CC»4P LE Tl ON CC»4POUNO 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE CC»4MENT NAME 

14-35-UO 93.04868 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 

14-35-UO 93.04868 85018 < 330. UG/KG 5125/93 Phenanthrene 

14-35-uo 93.04868 108952 < 330. UG/KG 5/25/93 Phenol 

14-35-UL; 93.04868 129000 < 330. UG/KG 5/25/93 Pyrene 

14-35-UO 93.04868 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

14-35-UO 93.04868 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 

14-35-UO 93.04868 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample I 93.04868 

none 

\.ill 

,.u 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM COOE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample I 93.04869 Date Collected: 3!31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-LD 93.04869 83329 < 330. UG/KG 5!25/93 Acenaphthene 

14·35-LD 93.04869 208968 < 330. UG/KG 5!25/93 Acenaphthylene 

14·35-LD 93.04869 62533 < 330. UG/KG 5!25/93 Aniline 

14·35-LD 93.04869 120127 < 330. UG/KG 5!25/93 Anthracene 

14-35-LD 93.04869 103333 < 330. UG/KG 5!25/93 Azobenz.ene 

14·35-LD 93.04869 92875 < 330. UG/KG 5/25/93 •-Benzidine 

14-35-LD 93.04869 56553 < 330. UG/KG 5!25/93 Benzo[a)anthracene 

14-35-LD 93.04869 50328 < 330. UG/KG 5/25/93 Benzo[a)pyrene 

14-35-LD 93.04869 205992 < 330. UG/KG 5!25/93 Benzo[blfluoranthene 

14-35-LD 93.04869 191242 < 330. UG/KG 5/25/93 Benzo[g,h,ilperylene 

14-35-LD 93.04869 207089 < 330. UG/KG 5/25/93 Benzo[klfluoranthene 

14-35-LD 93.04869 65850 < 330. UG/KG 5/25/93 Benzoic acid 

14·35-LD 93.04869 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 

14·35-LD 93.04869 111911 < 330. UG/KG 5/25/93 Bis(2-chloroethoxy)methane 

14·35-LD 93.04869 111444 < 330. UG/KG 5/25/93 Bis(2-chloroethyl)ether 

14-35-LD 93.04869 108601 < 330. UG/KG 5/25/93 Bis(2-chloroisopropyl)ether 

14·35-LD 93.04869 117817 < 330. UG/KG 5/25/93 Bis(2·ethylhexyl)phthalate 

14·35-LD 93.04869 101553 < 330. UG/KG 5/25/93 4-BrOIIOphenylphenyl etner 

14·35-LD 93.04869 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 

14·35-LD 93.04869 595W· < 330. UG/KG 5/25/93 4-Chloro-3-.ethylphenol 

14-35-LD 93.04869 106478 < 330. UG/KG 5/25/93 4-Chloroaniline 

14-35-LD 93.04869 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 

14-35-LD 93.04869 95578 < 330. UG/KG 5!25/93 o·Chlorophenol 

14-35-LD 93.04869 1oo5n3 < 330. UG/KG 5!25/93 4-Chlorophenylphenyl ether 

14·35-LD 93.04869 218019 < 330. UG/KG 5/25/93 Chrysene 

14·35-LD 93.04869 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 
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···~A•************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

IU4BER IU4BER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-LD 93.04869 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 

14·35-LD 93.04869 53703 < 330. UG/KG 5/25/93 Dibenzo[a,hlanthracene 

14-35-LD 93.04869 132649 < 330. UG/KG 5/25/93 Dibenzofuran 

14-35-LD 93.04869 95501 < 330. UG/KG 5/25/93 o·Dichlorobenzene 1 

14-35-LD 93.04869 541731 < 330. UG/KG 5/25/93 m·Dichlorobenzene (1,3) 

14-35-LD 93.04869 106467 < 330. UG/KG 5/25/93 p·Dichlorobenzene <1,4) 

14-35-LD 93.04869 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 

14-35-LD 93.04869 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 

14-35-LD 93.04869 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 

14-35-LD 93.04869 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 

14-35-LD 93.04869 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 

14-35-LD 93.04869 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 

14-35-LD 93.04869 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 

14-35-LD 93.04869 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 

14-35-LD 93.04869 206440 < 330. UG/KG 5/25/93 Fluoranthene 

14-35-LD 93.04869 86737 < 330. UG/KG 5/25/93 Fluorene 

14-35-LD 93.04869 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 

14-35-LD 93.04869 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 

14·35-LD 93.04869 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 

14-35-LD 93.04869 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 

14·35-LD 93.04869 193395 < 330. UG/KG 5/25/93 lndeno[1,2,3-cd)pyrene 

14-35-LD 93.04869 78591 < 330. UG/KG 5/25/93 lsophorone 

14·35·LD 93.04869 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 

14·35-LD 93.04869 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 

14-35-LD 93.04869 95487 < 330. UG/KG 5/25/93 2-Methylphenol 

14-35-LD 93.04869 106445 < 330. UG/KG 5/25/93 4-Methylphenol 

14·35-LD 93.04869 91203 < 330. UG/KG 5/25/93 Naphthalene 

14·35-LD 93.04869 88744 < 330. UG/KG 5/25/93 2-Nitroanil ine 

14·35-LD 93.04869 99092 < 330. UG/KG 5/25/93 3-Ni troanil ine 

14-35-LD 93.04869 100016 < 330. UG/KG 5/25/93 4-Nitroaniline 

14·35-LD 93.04869 98953 < 330. UG/KG 5/25/93 Nitrobenzene 

14-35-LD 93.04869 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 

14-35-LD 93.04869 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 

14-35-LD 93.04869 621t;, < 33D. UG/KG 5/25/93 N·Nitrosodi·n·propylamine 

14·35-LD 93.04869 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 

14-35-LD 93.04869 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 



REPORT NUMU~K: 18666 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-LD 93.04869 87865 < 330. UG/KG 5!25/93 Pentachlorophenol 

14-35-LD 93.04869 85018 < 330. UG/KG 5/25/93 Phenanthrene 

14-35-LD 93.04869 108952 < 330. UG/KG 5/25/93 Phenol 

14-35-LD 93.04869 129000 < 330. UG/KG 5/25/93 Pyrene 

14-35-LD 93.04869 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

14-35-LD 93.04869 95954 < 330. UG/KG 5!25/93 2,4,5-Trichlorophenol 

14-35-LD 93.04869 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively identified Compounds in Customer Sample M 93.04869 

none 



REPORT NUMBER: 18666 

*************** EM-9 QUALITY ASSURANCE REPORT ************** 

EPA SEMIVOLATILES Pn:pared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-SHlP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QA SAMPLES RUN WITH THIS BATCH 

There were no open (non-blind) Quality Control materials run with the s~les reported above for one of the following reasons: 

0 

Only qualitative data requested 

Only Blind QC sa.ples run with this batch. 

No QC sa.ples run with this sa.ple batch. 

No QC samples for this constituent and matrix type available within EM-9 

Page: 78 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

SUMMARY OF CONTROL STATUS OF BLANK QC SAMPLES RUN WITH THIS BATCH 

Blank Resylts. liMPll~ I 93.04902 Date Collected: 4/01/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4!28/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION COMPWND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT NAME 

00.20227 93.04902 83329 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Acenaphthene 

00.20227 93.04902 208968 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Acenaph thy l ene 

00.20227 93.04902 62533 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Aniline 

00.20227 93.04902 120127 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Anthracene 

00.20227 93.04902 103333 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Azobenzene 

00.20227 93.04902 92875 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL m-Benzidine 

00.20227 93.04902 56553 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzo[a]anthracene 

00.20227 93.04902 50328 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzo[a]pyrene 

00.20227 93.04902 205992 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzo[b]fluoranthene 

00.20227 93.04902 191242 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzo[g,h,ilperylene 

00.20227 93.04902 207089 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzo[klfluoranthene 

00.20227 93.04902 65850 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzoic acid 

00.20227 93.04902 100516 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzyl alcohol 

00.20227 93.04902 111911 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Bis(2-chloroethoxy)methane 

00.20227 93.04902 111444 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Bis(2-chloroethyl)ether 

00.20227 93.04902 108601 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Bis(2-chloroisopropyl)ether 

00.20227 93.04902 . 117817 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Bis(2-ethylhexyl)phthalate 

00.20227 93.04902 101553 < 330. UG/KG 0.0 5/25/93 UNOER CONTROL 4-Bromophenylphenyl ether 

'· 20227 93.04902 85687 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Butyl benzyl phthalate 

00.20227 93.04902 59507 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 4-Chloro-3-methylphenol 

00.20227 93.04902 106478 < 330. UG/KG 0.0 5/25/93 UNOER CONTROL 4-Chloroaniline 



REPORT NUMBER: 18666 

CUSTOMER 
NUMBER 

00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 

SAMPLE 
lllMBER ANALYSIS 

93.04902 91587 

93.04902 95578 

fi:.04902 7oo5n3 

93.04902 218019 

93.04902 84742 

93.04902 117840 

93.04902 53703 

93. 04902 132649 

93.04902 95501 

93.04902 541731 

93.04902 106467 

93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 

91941 
120832 
84662 
131113 
105679 
51285 
121142 
606202 
206440 
86737 
118741 
87683 
77474 
6m1 
193395 
78591 
534521 
91576 
95487 
106445 
91203 
88744 
99092 

100016 
98953 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

*************** EM-9 QUALITY ASSURANCE REPORT 

ANALYTICAL 
UNCERTAINTY UNITS 

J, 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/KG 
UG/KG 
UG/KG 

QC 

VALUE 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

QC 

UNCERTAINTY 

•I 

"!!• 

************** 

COMPLETION 
DATE COMMENT 

COMPC:.UIO 

NAME 

Page: 80 

5/25/93 UNDER CONTROL 2-Chloronaphthalene 

5/25/93 UNDER CONTROL o-Chlorophenol 

5/25/93 UNDER CONTROL 4-Chlorophenylphenyl ether 

5/25/93 UNDER CONTROL Chrysene 

5/25/93 UNDER CONTROL Di-n-butyl phthalate 

5/25/93 UNDER CONTROL Di-n-octyl phthalate 

5/25/93 UNDER CONTROL Dibenzo[a,h]anthracene 

5/25/93 UNDER CONTROL Dibenzofuran 

5/25/93 UNDER CONTROl o-Dichlorobenzene (1,2) 

5/25/93 UNDER CONTROL m-Dichlorobenzene (1,3) 

5/25/93 UNDER CONTROL p-Dichlorobenzene (1,4) 

5/25/93 UNDER CONTROL 3,3'-Dichlorobenzidine 

5/25/93 UNDER CONTROL 2,4-Dichlorophenol 

5/25/93 UNDER CONTROL Diethyl phthalate 

5/25/93 UNDER CONTROL Dimethyl phthalate 

5/25/93 UNDER CONTROL 2,4-Dimethylphenol 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROl 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROl 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 
Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno£1,2,3-cdlpyrene 

lsophorone 
2-Methyl-4,6-dinitrophenol 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 

Nitrobenzene 



REPORT NUMBER: 18666 
r'age: 81 

*************** EM-9 QUALITY ASSURANCE REPORT ************** 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION COMPOOND 

NUMBER IUilER ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT NAME 

00.20227 93.04902 88155 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL 2-Nitrophenol 

00.20227 93.04902 100027 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL 4-Nitrophenol 

00.20227 93.04902 621647 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL N·Nitrosodi·n·propylamine 

00.20227 93.04902 62159 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL N·Nitrosodimethylamine 

00.20227 93.04902 86306 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL N·Nitrosodiphenylamine 

00.20227 93.04902 81865 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL Pentachlorophenol 

00.20227 93.04902 85018 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL Phenanthrene 

00.20227 93.04902 108952 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL Phenol 

00.20227 93.04902 129000 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL Pyrene 

00.20227 93.04902 120821 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL 1,2,4-Trichlorobenzene 

00.20227 93.04902 95954 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL 2,4,5-Trichlorophenol 

00.20227 93.04902 88062 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL 2,4,6-Trichlorophenol 

Blank Results. Sanple 1_91.!!49~ Date Collected: 4/01/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/28/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION COMPOOND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE 1,,, COMMENT NAME 

00.20227 93.04903 83329 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL Acenaphthene 

00.20227 93.04903 208968 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL Acenaphthylene 

00.20227 93.04903 62533 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL Aniline 

00.20227 93.04903 120127 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL Anthracene 

00.20227 93.04903 103333 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL Azobenzene 

00.20227 93.04903 92815 < 330. UG/ICG 0.0 5/25/9~ ~DER CONTROL m·Benzidine 

00.20227 93.04903 56553 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL Benzo[a)anthracene 

00.20227 93.04903 50328 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL Benzo[aJpyrene 

00.20227 93.04903 205992 < 330. UG/ICG o.o 5/25/93 UNDER CONTROL Benzo[b)fluoranthene 
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CUSTOMER 
NUMBER 

00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 

SAMPLE 
NUMBER 

93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 

ANALYSIS 

191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 
117840 
53703 
132649 
95501 
541731 
106467 
91941 
120832 
84662 
131113 
105679 
51285 
121142 
606202 
206440 
86737 
118741 
87683 
77474 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

*************** EM·9 QUALITY ASSURANCE REPORT 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 

QC 

VALUE 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

QC 

UNCERTAINTY 

************** 

COMPLETION 
DATE COMMENT 

5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTRQL 
5/25/93 UNDER CONTRQl 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 

COMPOUND 
NAME 

Benzo[g,h,ilperylene 
Benzo[klfluoranthene 
Benzoic acid 
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Benzyl alcohol 
Bis(2·chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2·chloroisopropyl)ether 
Bis(2·ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
o·Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 
Di·n·octyl phthalate 
Dibenzo[a,hlanthracene 
Dibenzofuran 
o·Dichlorobenzene (1,2) 
m·Dichlorobenzene (1,3) 
p·Dichlorobenzene (1,4) 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
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CUSTOMER SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT NAME 

00.20227 93.04903 6m1 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Hexachloroethane 

00.20227 93.04903 193395 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL lndeno[1,2,3-cd)pyrene 

00.20227 93.04903 78591 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL lsophorone 

00.20227 93.04903 534521 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 2-Methyl-4,6-dinitrophenol 

00.20227 93.04903 91576 < 330. 
'l,IJ 

UG/KG 0.0 5/25/93 UNDER CONTROL 2-Methylnaphthalene 

00.20227 93.04903 95487 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 2-Methylphenol 

00.20227 93.04903 106445 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 4-Methylphenol 

00.20227 93.04903 91203 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Naphthalene 

00.20227 93.04903 88744 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 2-Ni troanil ine 

00.20227 93.04903 99092 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 3-Ni troanil ine 

00.20227 93.04903 100016 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 4-Ni troanil ine 

00.20227 93.04903 98953 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL Nitrobenzene 

00.20227 93.04903 88755 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 2-Nitrophenol 

00.20227 93.04903 100027 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 4-Nitrophenol 

00.20227 93.04903 621647 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL N-Nitrosodi-n-propylamine 

(19,20227 93.04903 62759 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL N-Nitrosodimethylamine 

00.20227 93.04903 86306 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL N-Nitrosodiphenylamine 

00.20227 93.04903 87865 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Pentachlorophenol 

00.20227 93.04903 85018 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Phenanthrene 

00.20227 93.04903 108952 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Phenol 

00.20227 93.04903 129000 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Pyrene 

00.20227 93.04903 120821 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 1,2,4-Trichlorobenzene 

00.20227 93.04903 95954 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 2,4,5-Trichloropher~• 

00.20227 93.04903 88062 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 2,4,6-Trichlorophenol 

Blal"'l~ike Results: none 

Blank Spike puplicate Results: none 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

SUMMARY OF CONTROL STATUS OF BLIND QA §AMPLES RUN WITH THIS BATCH 

Blind QC Results. Sample I 93.04899 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/28/93 

SAMPLE ANALYTICAL ANALYTICAL QC QC C1»4PLETION 

NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE C(JIMENT C1»4PWND·NAME 

93.04899 83329 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Acenaphthene 

93.04899 208968 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Acenaphthylene 

93.04899 62533 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Aniline 

93.04899 120127 3.8 1.14 MG/KG 4.83 0.25 5/25/93 UNDER CONTROL Anthracene 

93.04899 103333 < 0.33 MG/KG 0.0 5!25/93 UNDER CONTROL Azobenzene 

93.04899 92875 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL m·Benzidine 

93.04899 56553 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Benzo[a)anthracene 

93.04899 50328 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Benzo[aJpyrene 

93.04899 205992 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Benzo[bJfluoranthene 

93.04899 191242 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Benzo[g,h,ilperylene 

93.04899 207089 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Benzo[kJfluoranthene 

93.04899 65850 < 0.33 MG/KG 0.0 5!25/93 UNDER CONTROL Benzoic acid 

93.04899 100516 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Benzyl alcohol 

93.04899 111911 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Bis(2-chloroethoxy)methane 

93.04899 111444 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Bis(2-chloroethyl)ether 

93.04899 108601 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Bis(2·chloroisopropyl)ether 

93.04899 117817 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Bis(2-ethylhexyl)phthalate 

93.04899 101553 < 0.33 MG/KG o.o 5/25/93 UNDER CONTROL 4-Bromophenylphenyl ether 

93.04899 85687 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Butyl benzyl phthalate 

93.04899 59507 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 4-Chloro-3-methylphenol 

93.04899 106478 1.7 0.51 MG/KG 5.22 0.27 5/25/93 WT OF CONTROL 4-Chloroaniline 

93.04899 91587 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 2-Chloronaphthalene 

93.04899 95578 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL o-Chlorophenol 

93.04899 7005723 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 4-Chlorophenylphenyl ether 

93.04899 218019 < 0.33 MG/KG 0.0 5!25/93 UNDER CONTROL Chrysene 

93.04899 84742 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Di-n-butyl phthalate 



93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 

117840 
53703 
132649 
95501 
541731 
106467 
91941 
120832 
84662 
131113 
105679 
51285 

93.04899 121142 
93.04899 606202 
93.04899 206440 
93.04899 86737 
93.04899 118741 
93.04899 87683 
93.04899 77474 
93.04899 67721 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 

193395 
78591 
534521 
91576 
95487 
106445 
91203 
88744 
99092 

100016 
98953 
88755 
100027 

93.04899 621647 
93.04899 62759 
93.04899 86306 
93.04899 87865 
93.04899 85018 
93.04899 108952 
93. 04899 129000 
93.04899 120821 
93.04899 95954 
93.04899 88062 

< 0.33 
< 0.33 
< 0.33 
< 0.33 

3.3 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

3.1 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

4.5 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

4.5 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

0.99 

0.93 

1.35 

1.35 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/ICG 
MG/ICG 
MG/KG 
MG/ICG 
MG/ICG 
MG/KG 
MG/KG 

0.0 
0.0 
0.0 
0.0 
4.94 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6.28 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6.37 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6.02 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.26 

0.33 

0.33 

0.31 

5/25/93 UNDER CONl~OL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 OUT OF CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 

Di-n-octyl phthalate 
Dibenzo[a,hlanthracene 
Dibenzofuran 
o-Dichlorobenzene (1,2) 
m-Dichlorobenzene (1,3) 
p-Dichlorc,l. nzene (1,4) 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno[1,2,3-cdlpyrene 
lsophorone 
2-Methyl-4,6-dinitrophenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroani line 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodi-n-propylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenyla.ine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 



Blind QC Results. Sample I 93.04900 

93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 

83329 

208968 

62533 
120127 
103333 
92875 

56553 
50328 

93.04900 205992 
93.04900 191242 

93.04900 207089 
93.04900 65850 
93.04900 100516 
93.04900 111911 

93.04900 
93.04900 
93.04900 
93.04900 

111444 
108601 
117817 
101553 

93.04900 85687 
93.04900 59507 
93.04900 106478 
93.04900 91587 
93.04900 95578 
93.04900 1oosn3 
93.04900 218019 
93.04900 84742 
93.04900 117840 

93.04900 53703 
93.04900 132649 

93.04900 95501 
93.04900 541731 
93.04900 106467 
93.04900 91941 
93.04900 120832 

93.04900 84662 
93.04900 131113 
93.04900 105679 
93.04900 51285 
93.04900 121142 
93.04900 606202 
93.04900 
93.04900 
93.04900 

206440 
86737 
118741 

< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

1.8 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

2.5 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

2. 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

1.8 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

0.54 

0.75 

0.6 

0.54 

MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.11 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4.51 
0.0 
0.0 
0.0 
0.0 
2.59 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.16 

0.23 

0.13 

0.15 

5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 WARNING 2·3 SIG 

5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 WARNING 2·3 SIG 

5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 

5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m·Benzidine 
Benzo[a)anthracene 
Benzo [a) pyrene 
Benzo[bJfluoranthene 
Benzo[g,h,ilperylene 
Benzo[kJfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2·chloroethoxy)methane 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyl)ether 

Bis(2-ethylhexyl)phthalate 

4-Bromophenylphenyl ether 

Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroani line 
2-Chloronaphthalene 

o-Chlorophenol 
4-Chlorophenylphenyl ether 

Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo[a,h)anthracene 

Dibenzofuran 
o-Dichlorobenzene (1,2) 

•·Dichlorobenzene (1,3) 

p-Dichlorobenzene (1,4) 

3,3•-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
Di.ethyl phthalate 
2,4-Di.ethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 



93.04900 tS7683 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Hexachlorobutadiene 

93.04900 77474 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Hexachlorocyclopentadiene 

93.04900 6m1 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Hexachloroethane 

93.04900 193395 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL lndeno[1,2,3·cdJpyrene 

93.04900 78591 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL lsophorone 

93.04900 534521 < 0.33 MG/KG 0.0 5!25/93 UNDER CONTROL 2-Methyl-4,6-dinitrophenol 

93.04900 91576 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 2-Methylnaphthalene 

93.04900 95487 2. 0.6 MG/KG 2.56 0.13 5/25/93 UNDER CONTROL 2-Methylphenol 

93.04900 106445 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 4-Methylphenol 

93.04900 91203 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Naphthalene 

93.04900 88744 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 2-Nitroaniline 

93.04900 99092 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 3-Nitroaniline 

93.04900 100016 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 4-Nitroaniline 

93.04900 98953 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Nitrobenzene 

93.04900 88755 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 2-Nitrophenol 

93.04900 100027 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 4-N i trophenol 

93.04900 621647 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL N·Nitrosodi·n·propylamine 

93.04900 62759 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL N·Nitrosodimethylamine 

93.04900 86306 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL N·Nitrosodiphenylamine 

93.04900 87865 < 0.33 MG/KG 0.0 5!25/93 UNDER CONTROL Pentachlorophenol 

93.04900 85018 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Phenanthrene 

93.04900 108952 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Phenol 

93.04900 129000 < 0.33 MG/KG 0.0 5!25/93 UNDER CONTROL Pyrene 

93.04900 120821 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 1,2,4-Trichlorobenzene 

93.04900 95954 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 2,4,5-Trichlorophenol 

93.04900 88062 < 0.33 MG/ICG 0.0 5/25/93 UNDER CONTROL 2,4,6-Trichlorophenol 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

SURROGATE RESULTS FOR EPA SEMIVOLATILES 

Surrogate 1 = 2-Fluorophenol (CAS I • 367124) 
Surrogate 2 = Phenol·dS (CAS I • 4165622) 
Surrogate 3 = Nitrobenzene·dS (CAS I c 4165600) 
Surrogate 4 = 2·Fluorobiphenyl (CAS I ,. 321608) 
Surrogate 5 = 2,4,6-Tribra.ophenol (CAS I • 118796) 
Surrogate 6 = p·Terphenyl·d14 (CAS I "' ) 

SAMPLE COMPLETION 

NlJitBER UNITS Surrogate 1 Surrogate 2 Surrogate 3 surrogate 4 Surrogate 5 Surrogate 6 DATE 

93.04845 X 54.43 73.87 66.76 76.08 94.2 86.16 25-May-1993 

93.04845 X 40.67 62.6 54.6 67.48 86.23 85.18 25-May-1993 

93.04845 X 30.47 48.47 46.14 65.98 81.55 n.94 25-May-1993 

93.04846 X 38.15 57.7 51.58 68.4 87.68 85.78 25-May-1993 

:13.04847 X 38.63 61.28 51.96 74.72 91.29 95.6 25-May-1993 

93.04848 X 31.3 53.95 45.9 62.96 89.39 102.2 25-May-1993 

93.04849 X 42.96 69.21 60.7 95.1 108.22 123.14 25-May-1993 

93.04850 X 28.49 47.9 42.52 59.96 92.37 100.14 25-May-1993 

93.04851 X 37.62 57.41 53.94 68.98 75.97 88.76 25-May-1993 

93.04852 X 41.95 65.93 58.1 72.66 92.71 98.28 25-May-1993 

93.04853 X 39.73 55.07 53.66 66.18 n.54 90.24 25~May·1993 

93.04854 X 40.52 63.29 53.38 71.06 90.23 93.84 25-May-1993 

93.04855 X 36.28 65.14 51.8 79.78 110.28 108.3 25-May-1993 

93.04856 X 41.4 60.98 52.8 66.18 94.n 87.32 25-May-1993 

93.04857 X 54.28 75.27 70.84 90.7 114.69 114.78 25-May-1993 

93.04858 X 51.88 n.64 63.64 81.44 100.51 84.92 25-May-1993 

93.04859 X 60.1 81.5 74.2 82.8 102.4 93.4 25-May-1993 

93.04860 X 57.5 78.14 67.82 82.48 105.67 109.44 25-May-1993 

93.04861 X 35.51 50.95 44.26 56.5 92.66 88.18 25-May-1993 

93.04862 X 55.61 79.57 68.32 80.28 89.92 103.56 25-May-1993 

93.04863 X 45.87 64.63 60.76 85.8 123.6 121.68 25-May-1993 

93.04864 X 67.43 84.22 82.46 88.5 101.4 127.16 25-May-1993 

93.04865 X 72.8 90. 79.2 87.8 82.5 113.4 25-May-1993 

93.04865 X 73.2 92.9 77.6 92. 90.2 116.4 25-May-1993 

93.04865 X 72.4 85.6 84.4 84.4 80.9 114.4 25-May-1993 

93.04866 X 42.56 58.64 53.72 65.02 94.29 95.02 25-May-1993 



REPORT NUMBER: 18666 

*************** EM-9 QUALITY ASSURANCE REPORT •••••••••••••• 

SAMPLE 
NUMBER UNITS 

93.04867 X 
93.04868 X 
93.04869 X 
93.04899 X 
93.04900 X 
93.04902 X 
93.04903 X 

EPA Li 11i ts: 
Water X 
Soil X 

Surrogate 1 

78.5 
66.6 
83.24 
63.01 
55.67 
18.12 
19.21 

21 - 100 
25 - 121 

REPORT NUMBER: 18666 

Surrogate 2 

87.6 
86. 
98.92 
72.8 
66.71 
28.73 
24. 

10 - 94 
24 - 113 

Surrogate 3 

74.6 
74.28 
89.58 
75.38 
63.64 
36.2 
26.02 

35 - 114 
23 - 120 

.&~,d~a-
Analyst 

..;s/,ztCfJ. 
I Da e 

llo 5allple Discrepancies Noted by S~~~~ple Mllnagemnt Section 

Surrogate 4 

90.4 
85.34 
90.58 
74. 
68.6 
47.92 
34.66 

43 - 116 
30 - 115 

Surrogate 5 

97.1 
108.82 
115.21 
88.51 
85.37 
70.98 
63.85 

10 - 123 
19 - 122 

Surrogate 6 

117.8 
94.68 

116.72 
87.78 
78.2 
94.74 
88.96 

33 - 141 
18 - 137 

COMPLETION 
DATE 

25-May-1993 
25 -May-1993 
25-May-1993 
25-May-1993 
25-May-1993 
25-May-1993 
25-May-1993 

A--~ 
Section Leader 

-;I LV ( '\ 'J 
Date # 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 

af:ffi! 
!l'~'-r3 

Date 

•Quality Assurance for Health and Environ.ental Cheaistry: 1986,' LA-11114-MS, pp. 3-4. 

************************************************************************************************************************************************** 
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Los Alamos 
Los Alamos National Laboratory 

Los Alamos, New Mexico 87545 

TO: 

FROM: 

Philip Fresquez, EM-8 

Cynthia Mahan, EM-9 r)P-

suBJECT: Results Associated with Request 14399. 

memorandum 

DATE: September 15, 1993 

MAIL STOPrrELEPHONE: E518/7 -6011 

I apologize for the delay in reporting the analytical data for request 14399. The delay was 

due in part because Hg results were missing on three of the samples, numbers 93.04868-

70. Unfortunately, these soil extracts were consumed during the metals analysis and Hg 

information could not be obtained. We regret this inconvenience, but if it is possible for 

you to resample, we would certainly analyze the samples for you at our cost. The blind 

qc results for all elements except Ag were "under control". However the Ag run-time qc's 

were all statistically acceptable. Ag is likely precipitating from the qc samples. If you 

have any questions, please give me a call. 
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REPORT NUMBER: 20562 

********** EM-9 ANALYTICAL REPORT *********** 

Prepared by: CMAHAN on 15-Sep-1993 

REQUEST NUMBER: 14399 MATRIX: ~ ANALYST: CYNTHIA MAHAN PROGRAM CODE: M106 

OWNER: Philip R. Fresquez GROJP: EM-8 

NOTEBOOK: R8149 PAGE: 233 

CUSTOMER SAMPLES: 

CUSTOMER 
NUM 

SAMPLE 
NUM 

ANALYTICAL 
ANALYSIS TECHNIQUE 

14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-0-0 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
~10 
14-35-E-10 
14-35-E-10 
14-35-E-10 
14-35-E-10 
14-35-FtS 
14-35-E-25 
14-35-E-25 
14-35-E-25 
14-35-E-25 

93.04845 AG 
93.04845 BA 
93.04845 CD 
93.04845 CR 
93.04845 PB 
93.04846 AG 
93.04846 BA 
93.04846 CD 
93.04846 CR 
93.04846 PB 
93.04847 AG 
93.04847 BA 
93.04847 CD 
93.04847 CR 
93.04847 PB 
93.04848 AG 
93.04848 SA 
93.04848 CD 

93.04848 CR 
93.04848 PB 

14-35-E-50 93.04849 AG 
14-35-E-50 93.04849 BA 
14-35-E-50 93.04849 CD 
14-35-E-50 93.04849 CR 
14-35-E-50 93.04849 PB 
14-35-E-100 93.04850 AG 
14-35-E-100 93.04850 BA 
14-35-E-100 91.04850 CD 
14-35-E-100 93.04850 CR 
14-35-E-100 93.04850 PB --14-35-E-10R 93.04851 AG 

~14-35-E-10R 93.04851 BA 
14-35-E-10R 93.04851 CD 

14-35-E-10R 93.04851 CR 
14-35-E-10R 93.04851 PB 
14-35-SE-5 93.04852 AG 
14-35-SE-5 93.04852 BA 

ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 

MAIL-STOP: K490 PHONE: 7-0815 

ANALYTICAL 
RESULT 

< 0.01 

ANALYTICAL 
UNCERTAINTY 

ff ,,~ 
UNITS 

2.5 0.3 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

< 0.003 

< 0.004 / 
56. 6. 
0.02 0.007 
1.4 
0.004 

< 0.004 
1.2 
0.016 
1.1 
0.003 

< 0.004 
0.32 

< 0.01 
0.94 
0.004 

< 0.004 
0.36 
0.011 
1.1 
0.004 

< 0.004 
1.1 

0.02 
1. 
0.003 

< 0.004 
0.05 

< 0.01 
1.2 
0.007 

< 0.004 
0.66 
0.022 
1.4 

0.1 MG/L 
0.002 MG/L 

MG/L 
0.1 MG/L 
0.008 MG/L 
0.1 MG/L 
0.0004 MG/L 

0.04 

0.01 
0.001 

0.04 
0.003 
0.1 
0.002 

0.1 
0.01 
0.1 
0.003 

0.03 

0.1 
0.003 

0.06 

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 

0.008 MG/L 
0.1 MG/L 

COMPLETION 
DATE COMMENT 

7/23/93 07061H 
7!23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7!23/93 07061 H 
7/23/93 07061 H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061 H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7!23/93 07061H 
7/23/93 07061H 

.Ct) p /' YVI 

< ).JO ff"" 

.:::::I J't'"" /{_ 
c::...l rr"" 
7 J fOJYVI 

··-1-
IJ 



14·35-SE·S 93.04852 CD 
14·35-SE-5 93.04852 CR 
14·35-SE·S 93.04852 PB 
~35-SE-10 93.04853 AG 
14-35-SE-10 93.04853 SA 
14-35-SE-10 93.04853 CO 
14·35-SE-10 93.04853 CR 

~0 93.04853 PB 
14·35-SE-25 93.04854 AG 
14·35-SE-25 93.04854 BA 
14·35-SE-25 93.04854 CD 
14·35-SE-25 93.04854 CR 
14-35-SE-25 93.04854 PB 
~50 93.04855 AG 
14-35-SE·SO 93.04855 BA 
14·35-SE-50 93.04855 CD 
14·35-SE-50 93.04855 CR 
14·35-SE-50 93.04855 PB 
14-3S-sg:1oo 93.04856 AG 
14·35-SE-100 93.04856 BA 
14-35-SE-100 93.04856 CD 
14·35-SE-100 93.04856 CR 
14·35-SE-100 93.04856 PB 
14·35-SW-5 93.04857 AG 
14·35-SW-5 93.04857 SA 
14-35-sw-5 93.04857 CD 
14·35-SW-5 93.04857 CR 

~-5 93.04857 PB 
14·35-SW-10 93.04858 AG 
14·35-SW-10 93.04858 BA 
14·35-SW-10 93.04858 CD 
14·35-SW-10 93.04858 CR 
14·35-SW-10 93.04858 PB 
~ 93.04859 AG 
14-35-SW-25 93.04859 BA 

14·35-SW-25 93.04859 CD 

14-35-SW-25 93.04859 CR 

~ 93.04859 PB 
14·35-SW-50 93.04860 AG 
14·35-SW-50 93.04860 BA 
14·35-SW-50 93.04860 CD 
14-35-SW-50 93.04860 CR 
14-35-SW-50 93.04860 PB 
14·35-SW-100 93.04861 AG 
14·35-SW-100 93.04861 lA 

14-35-SW-100 93.04861 CD 
14-35-SW-100 93.04861 CR 

14-35~00 93.04861 PI 
'1'4-'35-s-5 93.04862 AG 
14-35-S-5 
14·35-S-5 
14·35-S-5 

~ 14·35-S-10 
14·35-S-10 
14·35-S-10 
14-35-S-10 
14·35-S-10 
~25 

93.04862 BA 
93.04862 CD 
93.04862 CR 
93.04862 PB 
93.04863 AG 
93.04863 BA 
93.04863 co 
93.04863 CR 
93.04863 PB 
93.04864 AG 

14·35-S-25 93.04864 SA 

ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 

0.005 
< 0.004 

1.1 
0.014 
1.6 
0.006 

< 0.004 
3.3 
0.025 
1.2 

< 0.003 
< 0.004 

0.73 
0.03 
0.91 

< 0.003 
< 0.004 
< 0.03 

0.024 
0.61 
0.003 

< 0.004 
< 0.03 

0.024 
1.2 
0.005 
0.004 
1.5 
0.018 
1. 1 

0.005 
< 0.004 

1.3 
< 0.01 

1. 
< 0.01 
< 0.01 

0.76 
< 0.01 

0.72 
< 0.01 
< 0.01 
< 0.04 

0.01 
0.41 

< 0.01 
< 0.01 

0.05 
< 0.01 

1.5 
< 0.01 
< 0.01 

1.8 
0.01 
0.78 

< 0.01 

< 0.01 / 
4.6 
0.02 
0.89 

0.0008 MG/L 
MG/L 

0.1 MG/L 
0.006 MG/L 
0.2 MG/L 
0.002 MG/L 

MG/L 
0.3 MG/L 
0.005 MG/L 
0.1 MG/L 

MG/L 
MG/L 

0.07 . MG/L 
0.004 MG/L 
0.09 MG/L 

MG/L 
MG/L 
MG/L 

0.008 MG/L 
0.06 MG/L 
0.0007 MG/L 

MG/L 
MG/L 

0.002 MG/L 
0.1 MG/L 
0.0007 MG/L 
0.002 MG/L 
0.2 MG/L 
0.002 MG/L 
0.1 MG/L 
0.001 

0.1 

0.1 

0.08 

0.07 

0.01 
0.04 

0.01 

0.2 

0.2 
0.01 
0.08 

0.5 
0.01 
0.09 

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 

7!23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
1!23!93 07061H 
1!23!93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7!23/93 07061H 
7!23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7!23/93 07061H 
7/23/93 07061H 
7!23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
1!23!93 07061H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8!09!93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8!09!93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 

:l--

d-



14-35-S-25 93.04864 CD ICPES < 0.01 MG/L 8/09/93 07021H ~tr-14-35-S-25 93.04864 CR ICPES < 0.01 MG/L 8!09!93 07021H 

~ 93.04864 PB ICPES < 0.04 MG/L 8/09/93 07021H 
14-35-S-50 93.04865 AG ICPES 0.02 0.01 MG/L 8/09/93 07021H 
14-35-S-50 93.04865 BA ICPES 1.2 0.1 MG/L 8/09/93 07021H 
14-35-S-50 93. 04.865 co ICPES < 0.01 MG/L 8/09/93 07021H 
14-35-S-50 93.04865 CR ICPES < 0.01 MG/L 8/09/93 07021H 
14-35-S-50 93.04865 PB ICPES '0.43 0.04 MG/L 8/09'/93 07021H 
14=:rs':S-fOR 93.04866 AG ICPES < 0.01 MG/L 8/09/93 07021H 
14-35-S-10R 93.04866 SA ICPES 0.85 0.09 MG/L 8/09/93 07021H 
14-35-S-10R 93.04866 CD ICPES < 0.01 MG/L 8/09/93 07021H F 14-35-S-10R 93.04866 CR ICPES < 0.01 MG/L 8/09/93 07021H 
14-35-S-10R 93.04866 PB ICPES 0.3 0.03 MG/L 8/09/93 07021H 

'14-35-S-100 93.04867 AG ICPES 0.01 0.01 MG/L 8/09/93 07021H 
14-35-S-100 93.04867 BA ICPES 0.64 0.06 MG/L 8/09/93 07021H ) 

14-35-S-100 93.04867 CD ICPES < 0.01 MG/L 8/09/93 07021H ~---
14-35-S-100 93.04867 CR ICPES < 0.01 MG/L 8/09/93 07021H 
14-35-S-100 93.04867 PB ICPES -- < 0.04 MG/L 8/09/93 07021H 
14-35-UD 93.04868 AG ICPES < 0.01 MG/L 8/09/93 07021H uL 14-35-UD 93.04868 BA ICPES 1.6 0.2 MG/L 8/09/93 07021H 
14-35-UD 93.04868 CD ICPES 0.04 0.01 MG/L 8/09/93 07021H 
14-35-UD 93.04868 CR ICPES < 0.01 MG/L 8/09/93 07021H 
14-35-UD 93.04868 PB ICPES 0.06 0.01 MG/L 8/09/93 07021H 
14-35'"To 93.04869 AG ICPES < 0.01 MG/L 8/09/93 07021H 
14-35-LD 93.04869 BA ICPES 1.1 0.1 MG/L 8/09/93 07021H 
14-35-LD 93.04869 CD ICPES < 0.01 MG/L 8/09/93 07021H (Jt;(_ 
14-35-LD 93.04869 CR ICPES < 0.01 MG/L 8/09/93 07021H 
14-35-LD 93.04869 PB ICPES < 0.04 MG/L 8/09/93 07021H 
14-35-RIN 93.04870 AG ICPES < 0.01 MG/L 8/09/93 07021H 
14-35-RIN 93.04870 BA ICPES 0.38 0.04 MG/L 8/09/93 07021H tfv 14-35-RIN 93.04870 CD ICPES < 0.003 MG/L 8/09/93 07021H 
14-35-RIN 93.04870 CR ICPES 0.027 0.003 MG/L 8/09/93 07021H 
14-35-RIN 93.04870 PB ICPES 0.12 0.01 MG/L 8/09/93 07021H 

************************************************************************************************************************* 



REPORT NUMBER: 20562 (continued) 

•••••••••• EM-9 QUALITY ASSURANCE REPORT ••••••••• 

Prepared by: CMAHAN on 15_-Sep-1993 

REQUEST NUMBER: 14399 MATRIX: SE ANALYST: CYNTHIA MAHAN PROGRAM CODE: M106 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 

NOTEBOOK: R8149 PAGE: 233 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND> QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 

NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.00895 AG < 10. UG/L 9.8 0.8 8/10/93 UNDER CONTROL 

00.00895 BA 100. 10. UG/L 44. 2. 8/10/93 OUT OF CONTROL 

00.00895 co 19. 2. UG/L 20. 1. 8/10/93 UNDER CONTROL 

10.00895 CR 15. 2. UG/L 18.6 0.4 8/10/93 UNDER CONTROL 

00.00895 PB 40. 10. UG/L 23.7 0.7 8/10/93 UNDER CONTROL 

00.28333 AG 2.3 0.2 MG/L 2. 0.09 7/23/93 UNDER CONTROL 

00.28333 AG 2. 0.2 MG/L 2. 0.09 8/10/93 UNDER CONTROL 

00.28333 BA 11. 1. MG/L 10. 0.43 8/10/93 UNDER CONTROL 

00.28333 BA 11. 1. MG/L 10. 0.43 7/23/93 UNDER CONTROL 

00.28333 co 11. 1. MG/L 9.96 0.43 7/23/93 UNDER CONTROL 

00.28333 CD 10. 1. MG/L 9.96 0.43 8/10/93 UNDER CONTROL 

00.28333 CR 11. 1. MG/L 9.97 0.43 7/23/93 UNDER CONTROL 

00.28333 CR 9.7 0.9 MG/L 9.97 0.43 8/10/93 UNDER CONTROL 

00.28333 PB 11. 1. MG/L 10.1 0.43 7/23/93 UNDER CONTROL 

00.28333 PB 11. 1. MG/L 10.1 0.43 8/10/93 UNDER CONTROL 

SUMMARY OF CONTROL STATU$ OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 

NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

93.04918 AG 190. 20. UG/L 3059. 132. 8/09/93 OUT OF CONTROL 

93.04918 BA 1800. 200. UG/L 1793. 77. 8/09/93 UNDER CONTROL 

93.04918 CD 2100. 200. UG/L 2211. 95. 8/09/93 UNDER CONTROL 

93.04918 CR < 4. UG/L 0.0 8/09/93 UNDER CONTROL 

. • 04918 PB 23000 • 2000. UG/L 22697. 976. 8/09/93 UNDER CONTROL 

• 04919 AG 220 • 20. UG/L 311. 13. 8/09/93 OUT OF CONTROL 

93.04919 BA 5100. 500. UG/L 4955. 213. 8/09/93 UNDER CONTROL 

93.04919 co 3000. 300. UG/L 2988. 128. 8/09/93 UNDER CONTROL 

93.04919 CR 290. 30. UG/L 311. 13. 8/09/93 UNDER CONTROL 



93.04919 PB 31000. 3000. UG/l 29339. 1262. 8!09!93 UNDER CONTROL 
93.04920 AG 190. 20. UG/l 4012. 173. 8!09!93 OUT OF CONTROL 93.04920 BA 1400. 100. UG/l 1394. 60. 8!09!93 UNDER CONTROL 

. • 04920 CD < 3 • UG/l 0.0 8!09!93 UNDER CONTROL ..~.04920 CR 2800 • 300. UG/l 3104. 133. 8/09/93 UNDER CONTROL 93.04920 PB 17000. 2000. UG/l 16758. n1. 8!09!93 UNDER CONTROL 

.. 

REPORT NUMBER: 20562 116? ~ ~ L1:2J.4.f! Analyst Section Leader QA Offic~ 

91's leu -f.f.- ~~o~Shj 11t1k Date 
Date 

No San.,le Discrepancies Noted by S~le Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 'Quality Assurance for Health and Environmental Chemistry: 1991,' LA-12436-HS, Vol. I, pp. 21·22. 

*********•····································································································· 



REPORT NUMBER: 20563 

•••••••••• EM·9 ANALYTICALR;PORT *********** 

Prepared by: CMAHAN on 15·Sep·1993 

REQUEST NUMBER: 14399 MATRIX: SE ANALYST: HARRY PATTERSON PROGRAM COOE: M106 

0\JNER: Philip R. Fresquez GROUP: EM·8 MAIL·STOP: K490 PHONE: 7·0815 

NOTEBOOK: Y004330 PAGE: 130 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL fPb COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

14·35·0·0 93.04845 AS ETVAA < 2. UG/L 6/18/93 ...:.s 1 f""" ') 

of_ 14·35·0·0 93.04845 HG CVAA < 0.2 UG/L 6/25/93 ~ '-n,.YI 
14·35·0·0 93.04845 SE ETVAA ___ <_?. UG/L 6/18/93 4.\ df(l, 
14·35·E·5 93.04846 AS ETVAA 2.79 2. UG/L 6/18/93 
14·35·E·5 93.04846 HG CVAA < 0.2 UG/L 6/25/93 rlr-14·35·E·5 93.04846 SE ETVAA < 2. UG/L 6/18/93 

- ------- ---
14:3s:e~1093.04847 AS ETVAA < 2. UG/L 6/18/93 
14·35·E·10 93.04847 HG CVAA < 0.2 UG/L 6/25/93 vF 14·35·E·10 93.04847 SE ETVAA < 2. UG/L 6/23/93 
14·35·E·25 93.04848 AS ETVAA < 2. UG/L 6/18/93 
14·35·E·25 93.04848 HG CVAA < 0.2 UG/L 6/25/93 
14·35·E·25 93.04848 SE ETVAA < 2. UG/L 6/18/93 l)--
14·35-E-50 93.04849 AS ETVAA < 2. UG/L 6/18/93 
14·35·E·50 93.04849 HG CVAA 0.2 UG/L 6/25/93 
14·35·E·50 93.04849 SE ETVAA < 2. UG/L 6/18/93 
14·35·E·100 93.04850 AS ETVAA < 2. UG/L 6!18/93 
14·35-E-100 93.04850 HG CVAA < 0.2 UG/L 6/25/93 
14·35-E-100 93.04850 SE ETVAA < 2. UG/L 6/18/93 
14·35·E·10R 93.04851 AS ETVAA < 2. UG/L 6/18/93 
14·35·E·10R 93.04851 HG CVAA < 0.2 UG/L 6/25/93 
14·35·E·10R 93.04851 SE ETVAA < 2. UG/L 6/18/93 
14·35·SE·5 93.04852 AS ETVAA _, 2.86 2. UG/L 6/18/93 •1, 14·35·SE·5 93.04852 HG CVAA ~ 0.2 UG/L 6/25/93 
14·35·SE·5 93.04852 SE ETVAA < 2. UG/L 6/18/93 
14·35·SE·10 93.04853 AS ETVAA < 2. UG/L 6/18/93 
14·35·SE·10 93.04853 HG CVAA < 0.2 UG/L 6/25/93 
14·35·SE·10 93.04853 SE ETVAA < 2. UG/L 6/18/93 
14·35·SE·25 93.04854 AS ETVAA < 2. UG/L 7/08/93 
14·35·SE·25 93.04854 HG CVAA < 0.2 UG/L 6/25/93 
14·35·SE·25 93.04854 SE ETVAA < 2. UG/L 7/08/93 
14·35·SE·50 93.04855 AS ETVAA < 2. UG/L 7/08/93 
14·35·SE·50 93.04855 HG CVAA < 0.2 UG/L 6/25/93 
14·35·SE·50 93.04855 SE ETVAA < 2. UG/L 7/08/93 
14·35·SE·100 93.04856 AS ETVAA < 2. UG/L 7/08/93 
14·35·SE·100 93.04856 HG CVAA < 0.2 UG/L 6/25/93 
14·35·SE·100 93.04856 SE · ETVAA < 2. UG/L 7/08/93 
14·35·SW·5 93.04857 AS ETVAA 2.5 2. UG/L 7/08/93 



! f l') 
14-35-SW-5 93.04857 HG CVAA < 0.2 UG/l 6/25/93 

14·35-SW-5 93.04857 SE ETVAA < 2. UG/l 7/08/93 

14-35-SW-10 93.04858 AS ETVAA < 2. UG/l 7/08/93 

14·35-SW-10 93.04858 HG CVAA < 0.2 UG/l 6/25/93 

14-35-SW-10 93.04858 SE ETVAA < 2. UG/l 7/08/93 

14·35-SW-25 93.04859 AS ETVAA < 2. UG/l 7/08/93 

14-35-SW-25 93.04859 HG CVAA < 0.2 UG/l 6/25/93 

14-35-SW-25 93.04859 SE ETVAA < 2. UG/l 7/08/93 

14·35-SW-50 93.04860 AS ETVAA < 2. UG/l 7/08/93 

14·35-SW-50 93.04860 HG CVAA < 0.2 UG/l 6/25/93 

14-35-SW-50 93.04860 SE ETVAA < 2. UG/l 7/08/93 

~ 14-35-SW-100 93.04861 AS ETVAA 3.1 2. UG/L 7/08/93 

14-35-SW-100 93.04861 HG CVAA < 0.2 UG/l 6/25/93 

14-35-SW-100 93.04861 SE ETVAA < 2. UG/l 7/08/93 

14-35-S-5 93.04862 AS ETVAA < 2. UG/l 7/08/93 

14-35-S-5 93.04862 HG CVAA < 0.2 UG/l 6/25/93 

14-35-S-5 93.04862 SE ETVAA < 2. UG/L 7/08/93 

14-35-S-10 93.04863 AS ETVAA 2.7 2. UG/L 7/08/93 

14-35-S-10 93.04863 HG CVAA < 0.2 UG/L 6/25/93 

14-35-S-10 93.04863 SE ETVAA < 2. UG/l 7/08/93 

14-35-S-25 93.04864 AS ETVAA 2.7 2. UG/L 7/08/93 

14-35-S-25 93.04864 HG CVAA < 0.2 UG/L 6/25/93 

14-35-S-25 93.04864 SE ETVAA < 2. UG/L 7/08/93 

14-35-S-50 93.04865 AS ETVAA < 2. UG/L 7/08/93 

14-35-S-50 93.04865 HG CVAA < 0.2 UG/L 6/25/93 

14-35-S-50 93.04865 SE ETVAA < 2. UG/L 7/08/93 

14-35-S-10R 93.04866 AS ETVAA 2.9 2. UG/l 7/08/93 

14-35-S-10R 93.04866 HG CVAA < 0.2 UG/L 6/25/93 

14-35-S-10R 93.04866 SE ETVAA < 2. UG/L 7/08/93 

14-35-S-100 93.04867 AS ETVAA < 2. UG/l 7/08/93 

14-35-S-100 93.04867 HG CVAA < 0.2 UG/L 6/25/93 

14-35-S-100 93.04867 SE ETVAA < 2. UG/l 7/08/93 

14-35-UD 93.04868 AS ETVAA 3. 2. UG/L 7/08/93 

14-35-UO 93.04868 SE ETVAA < 2. UG/L 7/08/93 

14-35-LD 93.04869 AS ETVAA < 2. UG/L 7/08/93 

14-35-LD 93.04869 SE ETVAA < 2. UG/L 7/08/93 

14-35-RIN 93.04870 AS ETVAA < 2. UG/L 7/08/93 

14-35-RIN 93.04870 SE ETVAA < 2. UG/L 7/08/93 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

14-35-SE-10 93.04853 AS ETVAA < 2. UG/L 6/18/93 

14-35-SE-liJ 93.04853 SE ETVAA < 2. UG/L 6/18/93 

14-35-SW-5 93.04857 HG CVAA < 0.2 UG/L 6/25/93 

14-35-SW-5 93.04857 HG CVAA < 0.2 UG/L 6/25/93 

14-35-S-100 93.04867 AS ETVAA < 2. UG/L 7/08/93 

14-35-S-100 93.04867 SE ETVAA < 2. UG/L 7/08/93 

MATRIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT COMPLETION 

NUM NUM ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS DATE COMMENT 

14-35-SE-10 93.04853 AS ETVAA 10. 13. UG/L 6/18/93 

14-35-SE-10 93.04853 SE ETVAA 10. 8.96 UG/L 6/18/93 



14·35·5·100 
14·35·5·100 

93.04867 AS 
93.04867 SE 

ETVAA 
ETVAA 

1. 

1. 
1. 
1.4 

UG/L 
UG/L 

1!08!93 
7!08!93 

************************************************************************************************************************* 



REPORT NUMBER: 20563 (continued) 

********** EM-9 QUALITY ASSURANCE REPORT ********* 

Prepared by: CMAHAN on 15-Sep-1993 

REQUEST NUMBER: 14399 MATRIX: SE ANALYST: HARRY PATTERSON PROGRAM CODE: M106 

~NER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: IC490 PHONE: 7-0815 

NOTEBOOK: Y004330 PAGE: 130 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 

NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.00895 AS 55.7 11.1 UG/L 49. 7/08/93 UNDER CONTROL 

00.00895 SE 8.5 1.7 UG/L 9.7 0.5 7/08/93 UNDER CONTROL 

00.23653 HG 4. 0.4 UG/L 4. D.2 6/25/93 UNDER CONTROL 

)0.26379 AS 75.37 15.7 UG/L 70. 3. 6/18/93 UNDER CONTROL 

00.26379 AS 75.3 15. UG/L 70. 3. 7/08/93 UNDER CONTROL 

00.26379 SE 49.8 9.8 UG/L 50. 2. 7!08!93 UNDER CONTROL 

00.26379 SE 44.26 8.8 UG/L 50. 2. 6/18/93 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 

NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

93.04912 HG 1. 1 0.2 UG/L 1. 0.06 6/25/93 UNDER CONTROL 

93.04913 HG 3.9 0.4 UG/L 4. 0.24 6!25/93 UNDER CONTROL 

93.04914 HG 4. 0.4 UG/L 4. 0.24 6/25/93 UNDER CONTROL 

93.04915 AS 26.5 5.3 UG/L 26. 1.2 7/08/93 UNDER CONTROL 

93.04915 SE 10.4 2.1 UG/L 10. 0.4 7/08/93 UNDER CONTROL 

93.04916 AS 28.3 5.6 UG/L 30. 1.3 7/08/93 UNDER CONTROL 

93.04916 SE 64.8 13. UG/L 65. 2.8 7/08/93 UNDER CONTROL 

93.04917 AS 36. 7.2 UG/L 37.5 1.6 7/08/93 UNDER CONTROL 

93.04917 SE < 2. UG/L 0.0 7/08/93 UNDER CONTROL 

"PORT NUMBER: 20563 '-:JJ .@. '~~ 6#A QA~ Analyst Section Leader 

ct(t s l q 3 # Cf[K0d r/J~h3 
I I 



Date Date Date Date 

Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1991,' LA-12436-MS, Vol. I, pp. 21-22. 

*************************************************************************************************************** 



REPORT NUMBER: 18315 

********** EM-9 ANALYTICAL RE RT *********** 

Prepared by: JDMORGAN on 28-Apr-1993 

REQUEST NUMBER: 14400 MATRIX: SS ANALYST: CYNTHIA MAHAN PROGRAM CODE: M106 

OWNER: Philip R. Fresquez GRClJP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: ICPES ANALYTICAL PROCEDURE: NOTEBOOK: R8149 PAGE: 111 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL {ftl' COMPLETION 

NUM N~ ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT 

14-35-0-0 93.04871 BE 0.15 0.03 UG/G 4/27/93 DB0416H 
&-::;. ;J_~8U.L• I 

14·35·0·0 93.04871 PB __ 410~---- 41._ lLG/!i_ _41.2.1J.'a- DSQ!U6.li _ fV-= S'<f ft"'IA ,L -------. 14-35-E-5 93.04872 BE 1.7 0.4 UG/G 4/27/93 DB0416H 

14·35-E-5 93.04872 PB 85. 8. UG/G 4/27/93 DB0416H 

~~ 14-35-E.:;o 93.04873 BE 0.28 0.06 UG/G 4/27/93 DB0416H 

14·35-E-10 93.04873 PB 49. 5. UG/G 4/27/93 DB0416H 

14-35-E-25 93.04874 BE 0.37 0.07 UG/G 4/27/93 DB0416H u ( 5 b (:;.. l.) • tea. 

14-35-E-25 93.04874 PB 225. 23. UG/G 4/27/93 DB0416H 
fb_ 

jql11-

14-35-E-50 93.04875 BE 0.22 0.04 UG/G 4/27/93 DB0416H 

14-35-E-50 93.04875 PB 97. 9. UG/G 4/27/93 DB0416H 4o tx Z2YjP""! 

14-35-E-100 93.04876 BE 0.5 0.1 UG/G 4/27/93 DB0416H q )- ( ±- ~ +)I P• 
14-35-E-100 93.04876 PB 75. 7. UG/G 4/27/93 DB0416H 

14-35-E·10R 93.04877 BE 0.38 0.07 UG/G 4/27/93 DB0416H 

14-~!77 ~ ------ _40. 5. UG/G 4/27/93 DB0416H 
---------~-

·-14-35-SE-5 93.04878 BE 0.38 0.07 UG/G 4/27/93 DB0416H f :ye -
14-35-SE-5 93.04878 PB 45. 5. UG/G 4/27/93 DB0416H • ~- () (, 

14-35-SE-10 93.04879 BE 0.36 0.07 UG/G 4/27/93 DB0416H 0 • ~) iA: L 1 
) 

14-35-SE-10 93.04879 PB 150. 15. UG/G 4t27t93 DB0416H c.t.ioCt- Cdl 
14-35-SE-25 93.04880 BE 0.33 0.06 UG/G 4/27/93 DB0416H rltj 
14-35-SE-25 93.04880 PB 39. 5. UG/G 4/27/93 DB0416H 

14-35-SE-50 93.04881 BE 0.6 0.1 UG/G 4/27/93 DB0416H -~~ (fv(]f.,.. 

14-35-SE-50 93.04881 PB < ~ UG/G 4/27/93 DB0416H q-; (± fli JJJ"" 
14-35-SE-100 93.04882 BE J.36 0.08 UG/G 4/27/93 DB0416H 

14-35-SE-100 93.04882 PB < 15. UG/G 4/27/93 DB0416H 

·--147'35-SII-5 93.04883 BE 0.2 0.1 UG/G 4/27/93 DB0416H JM._ 
14-35-SII-5 93.04883 PB 73. 7. UG/G 4/27/93 DB0416H 

14-35-SII-10 93.04884 BE 0.33 0.06 UG/G 4/27/93 DB0416H ~ z..·-i-:r I·+ U• J 

14-35-SII-10 93.04884 PB 64. 6. UG/G 4/27/93 DB0416H o~~ir6hcYd 
14·35-SII-25 93.04885 BE 0.36 0.07 UG/G 4/27/93 DB0416H 

14-35-SII-25 93.04885 PB 60. 6. UG/G 4/27/93 DB0416H _f!2,_ 
14-35-SII-50 93.04886 BE 1.1 0.2 UG/G 4/27/93 DB0416H j/ {-;; -::t-3 ff~ 
14-35-SII-50 93.04886 PB 31. 3. UG/G 4/27/93 DB0416H 

(~ [1) 
14·35-SW-100 93.04887 BE 1.4 0.2 UG/G 4/27/93 DB0416H (;0 

14-35·SII·1Q!L2l...Q4887 PB ------Z!!· ---- 7. UG/G 4/27/93 DB0416H 

~:s:s 93.04888 BE 
-- --~·- ·-·---------

0.5 0.1 UG/G 4/27/93 DB0416H 

14-35-S-5 93.04888 PB 125. 13. UG/G 4/27/93 DB0416H 

14-35-S-10 93.04889 BE 0.13 0.02 UG/G 4/27/93 DB0416BH 



14·35-S-10 93.04889 PB 45. 5. UG/G 4/27/93 DB0416BH u_ 
14-35-S-25 93.04890 BE --0- 0.9 0.2 UG/G 4/27/93 DB0416BH OJ3~ Oti 
14-35-S-25 93.04890 PB 19. 2. UG/G 4/27/93 DB0416BH C tlfT l~ o 3~ 14-35-S-50 93.04891 BE 0.41 0.08 UG/G 4/27/93 DB0416BH 
14-35-s-50 93.04891 PB 43. 4. l.iG/G 4/27/93 DB0416BH (l J 
14-35·S·10R 93.04892 BE 0.22 0.04 UG/G 4/27/93 DB0416BH 

.::.../)--/:7; {?Sff' 14-35·S·10R 93.04892 PB < 15. UG/G 4/27/93 DB0416BH 
14-35-S-100 93.04893 BE 0.7 0.1 UG/G 4/27/93 DB0416BH ~(5 ( ~- 'fO )tD! 14-35-S-100 93.04893 PB 41. 4. UG/G 4/27/93 DB0416BH ----------·-- -

- --- -·---------~ --···--· 14-35-UO 93.04894 BE 0.9 0.2 UG/G 4/27/93 DB0416BH 
·~ 14·35-UO 93.04894 PB 75....._ 8. UG/G 4/27/93 DB0416BH -----------14-35-LD 93.04895 BE -- 1.1 0.2 UG/G 4/27/93 DB0416BH 

14·35-LD 93.04895 PB 35. 4. UG/G 4/27/93 DB0416BH 

************************************************************************************************************************* 



REPORT NUMBER: 18315 (continued) 

********** EM-9 QUALITY ASSURANCE REPORT ********* 

Prepared by: JDMORGAN on 28-Apr-1993 

REQUEST NUMBER: 14400 MATRIX: SS ANALYST: CYNTHIA MAHAN PROGRAM CODE: M106 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 

NOTEBOOK: R8149 PAGE: 111 

SUMMARY OF CONTROL STATUS OF OPEN <NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC 
VALUE 

QC COMPLETION 
NUM ANALYSIS 

00.27503 BE 
00.27503 PB 

RESULT _ .,UNCERTAINTY 

2.5 
10. 

0.3 
1. 

UNITS 

MG/L 
MG/L 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL 
NUM ANALYSIS RESULT UNCERTAINTY UNITS 

93.04897 BE 0.3 0.1 MG/L 
93.04897 PB 2.4 0.2 MG/L 
93.04898 BE 1.2 0.1 MG/L 
93.04898 PB 17. 2. MG/L 
93.04904 BE 0.27 0.05 MG/L 
93.04904 PB 2.1 0.2 MG/L 

REPORT NUMBER: 18315 ::}Q :ra~ac h nD-t{£tJ1 
Analyst Reviewer 

LJ/-!:!"1Lr:t.. ~ :Jj_zal2.3 
D~te Date 

' Sample Discrepancies Noted by S~le Management Section 

UNCERTAINTY DATE COMMENT 

2.5 
10. 

0.1 
0.4 

QC QC 
VALUE UNCERTAINTY 

0.25 0.01 
2.06 0.09 
1.15 0.05 

16.8 0.7 
0.25 0.01 
2.06 0.09 

~ 
>ection Leader 

• 

4/27/93 UNDER CONTROL 
4/27/93 UNDER CONTROL 

COMPLETION 
DATE COMMENT 

4/27/93 UNDER CONTROL 
4/27/93 UNDER CONTROL 
4/27/93 UNDER CONTROL 
4/27/93 UNDER CONTROL 
4/27/93 UNDER CONTROL 
4/27/93 UNDER CONTROL 

QA.a::t'!r 

1~r&J. 
Date 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1986,' LA-11114-MS, pp. 3-4. 



REPORT NUMBER: 18384 

REQUEST NUMBER: 14400 

OWNER: Philip R. Fresquez 

········- EM-9 ANALYTICAL REPORT ••••••••••• 

Prepared by: JDMORGAN 

MATRIX~ ANALYST: CYNTHIA MAHAN 

on 5-May-1993 

PROGRAM CODE: M106 

GRClJP: EM-8 MAIL·STOP: K490 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: ICPES ANALYTICAL PROCEDURE: NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTCII:R SAMPLE ANALYTICAL ANALYTICAL ~~. COMPLETION 

NUM NUM ANALYSIS RESULT UNCERTAINTY DATE 

14·35-RIN 93.04896 BE 1.3 0.1 UG/L 5/03/93 

14·35-RIN 93.04896 PB 98. 40. UG/L 5/03/93 

~~ 

************************************************************************************************************************* 



REPORT NUMBER: 18384 (continued) 

********** EM-9 QUALITY ASSURANCE REPORT ***:****** 

Prepared by: JDMORGAN on 5-May-1993 

REQUEST NUMBER: 14400 MATRIX: W ANALYST: CYNTHIA MAHAN 

OwNER: Philip R. Fresquez GROOP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 
NOTEBOOK: PAGE: 

SUMMARY OF CONTROL STATUS OF OPEN <NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

00.27503 BE 
00.27503 PB 

ANALYTICAL 
RESULT 

2.5 
11. 

ANALYTICAL 
UNCERTAINTY 

0.3 
1. 

UNITS 

MG/L 
MG/L 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

QC 
VALUE 

2.5 
10. 

QC 
UNCERTAINTY 

0.1 
0.4 

PROGRAM CODE: M106 

COMPLETION 
DATE COMMENT 

5/03/93 UNDER CONTROL 
5/03/93 UNDER CONTROL 

There were no blind OUI!ity Control materials run with the samples reported above for one of the following reasons: 
Only qualitative data requested 

,/ Only Open Cnon-bl ind) QC s~les r111 with this s~le batch. 

No QC samples rill with this sample batch. 

No QC samples for this constituent and matrix type available within EM-9 

~.~~ ~ !H4f 
REPORT NUMBER: 18384 

Reviewer Section Leader 

s/s/93 
~, 

s)s}c?j shiv Date Date Date Date 

Sample Discrepancies Noted by S~le Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 



•Quality Assurance for Health and Environmental Chemistry: 1986,• LA-11114-MS, pp. 3-4. 

************************************************************************************************************** 



Los Alamos 
NATIONAL LABORATORY 

memorandum 
EXPLOSIVES TECNIOLOGY 
M-1 

SUBJECT: SOIL SAMPLES (U) 

T()'MS: Phil Fresquez, EM-8, K490 

Thru: T. Spontarelli, M-1, MS C920 

FromiMS: Wayne King, M-1, MS C920 

PhonwFAX: (505)667-6751/(505)667-0500 

Symbol: M-1 :92-169 

Date: July 1, 1993 

Seventy-four soil samples and three water samples were received from EM-8 for explosive 

residue analysis. The predominant explosives of interest were HMX, RDX, TetryJ., TNT, and 

2,4-DNT. 

Three quality control samples were analyzed, along with the 77 environmental samples, to verify 

the method. The average per cent recovery data is given in Table 1. 

The detection limits (as shown in Table 2) were established by preparing a series of calibration 

standards with the concentration of analyses in solution that can be detected with a 95% certainty. 

WK/pdg 

Cy: D. B. Griechen, M-00, MS P915 

T. Spontarelli, M-1 
W. King, M-1 
M-1 File 



TABLE 1 

Recovery data from quality control samples 

EXPLOSIVE RESULT UNITS QCVALUE %RECOVERY 

HMX 1.2 uglg 0.9 125 

RDX 1.1 ug[g_ 1.0 107 

TEfRYL 0.9 ug/g 1.0 90 

TNT 1.0 ug/g 1.0 100 

2,4DNT 1.1 ug/g 1.0 109 

HMX 11.2 uglg 10.0 111 

RDX 10.2 uglg 10.0 102 

TETRYL 15.3 uglg 10.0 135 

TNT 13.2 ug/g 10.0 124 . . 
2,4DNT 10.9 ug/g 10.0 108 

HMX 113.8 ug/g 1003 112 

RDX 99.5 ug/g 100.1 99 

TETRYL 170.1 uglg 100.0 141 

TNT 143.6 uglg 100.0 130 

2,4DNT 109.7 ugl_g_ 100.1 109 

TABLEl 

COMPOUND ua/a 

HMX <03 

RDX <0.3 

TETRYL <0.4 

TNT <0.4 

2,4DNT <0.2 



8ttli ~01- (Jft>.·f t;~'1rJI (fl)th [{/) j ,4; rrvr) I 

GROUP M~1 ANALYTICAL LABORATORY REPORT 
~ 

Requestor Phil Fresquez Lab. No. 21764 

SamDfe r fm·,;;TA~ 14:35 .. 
P.O./P.C M-106 

Analysts Req'd HE Detection Date Rec'd 4/14/93 

Operator Wayne King ReDorted 6/28193 

/-~"'~ / --:-""' _.______ --
------ ~ 

SAMPLE "-u_M~g/g (RD~I l/ TETRYL _pg/r. f)' TNT prJg 2,4 DNT pg/g - I'-. -TA-14-35-0-0 198.7 <0.3 IZ.7 181.6 <0.2 
----- -- . 

TA-14-35-E-5 391.4 <0.3 1.1 27.5 <0.2 

TA-14-35-E-10 200.5 <0.3 <0.4 0.7 <0.2 

TA-14-35-E-25 210.5 <0.3 <0.4 <0.4 <0.2 

TA-14-35-E-50 270.8 <0.3 <0.4 <0.4 <0.2 

TA-14-35-E-100 110.4 ( 1:9 ) <0.4 <0.4 <0.2 -· -~-

TA-14-35-E-IOR 141.2 <0.3 <0.4 2.1 <0.2 
. ··- -· 

TA-14-35-SE-5 264.5 <0.3 <0.4 11.8 <0.2 

TA-14-35-SE-10 876 <0.3 2.2 7.6 <0.2 

TA-14-35-SE-25 429.6 <0.3 <0.4 0.7 <0.2 

TA-14-35-SE-50 59.9 2.1 <0.4 <0.4 <0.2 
' 

T A-14-35-SE-1 00 5.6 2.1 <0.4 <0.4 <0.2 

TA-14-35-S-5 521 <0.3 3.7 38 <0.2 

TA-14-35-S-10 243.2 <0.3 <0.4 0.7 <0.2 

TA-14-35-S-25 17.4 2.1 <0.4 <0.4 <0.2 

TA-14-35-S-50 61.2 2.2 <0.4 <0.4 <0.2 

TA-14-35-S-100 264.4 <0.3 <0.4 <0.4 ~0.2 
--



TA-14-35-S-IOR 98.4 <0.3 <0.4 <0.4 <0.2 

SAMPLE HMX pg/g RDX pg/g TETKYL pg/g TNT pr)g 2,4 DNT pg/g 

TA-14-35-SW-5 231.6 <0.3 <0.4 1.4 <0.2 

TA-14-35-SW-10 371 <0.3 <0.4 <0.4 <0.2 
I 

' 

TA-14-35-SW-25 188.9 <0.1 <0.4 <0.4 <0.2 

TA-14-35-SW-50 1.5 1.6 <0.4 <0.4 <0.2 I 

TA-14-35-SW-100 2.2 4.3 <0.4 <0.4 <0.2 

TA-14-35-UD-117 64.7 1.2 <0.4 <0.4 <0.2 

TA-14-35-LD-133 1.1 2.4 <0.4 <0.4 <0.2 

SAMPLE HMX ug/ml RDX uglml TETRYL u_l!ml TNT ug/ml 2,4 DNT ug/ml 

I 
TA-14-35- <0.3 <0.3 <0.4 <0.4 <0.2 

I RINSATE 



REPORT NUMBER: 20099 

********** EM-9 ANALYTICAL REPORT *********** 

Prepared by: OK on 24-Aug-1993 • 
ANALYSIS: SR-90 REQUEST NUMBER: 14403 MATRIX: SS ANALYST: RICHARD PETERS 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 

ANALYTICAL TECHNIQUE: PC ANALYTICAL PROCEDURE: ER 190 

CUSTOMER SAMPLES: 

CUSTOMER 
NUMBER 

SAMPLE 
NUMBER 

14-35-0-0 93.04845 
14-35-E-5 93.04846 
14-35-E-10 93.04847 
14-35-E-25 93.04848 
14-35-E-50 93.04849 
14-35-E-100 93.04850 
14-35-E-10R 93.04851 
14-35-SE-5 93.04852 
14·35-SE-10 93.04853 
14-35-SE-25 93.04854 
14-35-SE-50 93.04855 
14-35-SE-100 93.04856 
14-35-SW-5 93.04857 
14-35-SW-10 93.04858 
14-35-SW-25 93.04859 
14-35-SW·50 93.04860 
14-35-SW·100 93.04861 
14-35-S-5 93.04862 
14-35-S-10 93.04863 
14-35-S-25 93.04864 
14-35-S-50 93.04865 
14-35·S·10R 93.04866 
14·35-5·100 93.04867 
14·35·UO 
14-35·LD 

93.04868 
93.04869 

ANALYTICAL 
RESULT 

0.1 
0.0 
0.0 
0.1 
0.2 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.1 
0.0 
0.0 
0.1 
0.1 
0.4 
0.0 
0.1 
0.2 
0.4 
0.1 
0.2 
0.3 

C9 

ANALYTICAL 
UNCERTAINTY 

0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 

UNITS 

PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G • 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 

NOTEBOOK: 0 

COMPLETION 
DATE 

8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 
8/06/93 

Page: 01 

PROGRAM CODE: M106 

PAGE: 0 

COMMENT 

C1 ~ L, ~W~5~r 

a-{~_--



REPORT NUMBER: 20099 (continued) Page: 02 

********** EM·9 QUALITY ASSURANCE REPORT ·····~··· 

Prepared by: OK on 24-Aug-1993 

REQUEST NUMBER: 14403 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM CODE: M106 

OWNER: Philip R. Fresquez GROUP: EM·8 MAIL-STOP: K490 PHONE: 7·0815 

• 

SUMMARY OF CONTROL STATUS OF OPEN CNON·BLIND) QC SAMPLES RUN WITH THIS BATCH 

There were no open (non-blind) Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Blind QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within EM·9 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC eft COMPLETION 
NUM RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

93.04908 6.1 0.4 PCI/G 6.4 0.19 8/06/93 UNDER CONTROL 
93.04909 21.9 1.4 PCI/G 22.6 0.7 8/06/93 UNDER CONTROL 
93.04910 0.0 0.2 PCI/G 12.8 0.4 8/06/93 OUT OF CONTROL .f.. 

-1--~ ~ ~ ~ ~ -~ ~ ~ c¥11()/n, ~~~LJ/93 
REPORT NUMBER: 20099 ..$Jl:;. Q /(. £) k.. ~ 

Analyst Reviewer Section Leader QA Offic 

~h !tt3 
~, 

Date Date Date Date 

Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1991,' LA-12436-MS, Vol. I, pp. 21·22 • 

• 



REPORT NUMBER: 19043 Page: 01 

********** EM·9 ANALYTICAL REPORT *********** 

Prepared by: AS on 23·Jun·1993 

ANALYSIS: U REQUEST NUMBER: 14403 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM COOE: M106 

OWNER: Philip R. Fresquez GROUP: EM·8 MAIL-STOP: K490 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: KPA ANALYTICAL PROCEDURE: 

CUSTOMER SAMPLES: 

ANALYTICAL ANALYTICAL CUSTOMER 
NUMBER 

SAMPLE 
NUMBER RESULT UNCERTAINTY UNITS 

14· 35·0·0 93:!.::.~04"'8tt.,..,_5 ___ _:.2:..:.·:=.:32:_._ 
14·35·E·5 93.04846 5.17 

r 
14·35·E·10 93.04847 2.27 

\~ 14·35·E·25 93.04848 3.34 
'\ ------ 14·35·E·50 93.04849 4.23 

14·35·E·100 93.04850 4.55 
l__14·35·E·10R 93.04851 6.4 
~ .~~~~~------~~~ 
14·35·SE·5' 93.04852 5.65 
14·35·SE·10 93.04853 
14·35·SE·25 93.04854 
14·35·SE·50 93.04855 
14·35·SE·100 93.04856 
14·35·SW·5 93.04857 
14·35·SW·10 93.04858 
14·35·SW·25 93.04859 
14·35·SW·50 93.04860 
14·35·SW·100 93.04861 
14·35·S·5 93.04862 

C
4·35·S·10 

0tjQ 4·35·S·25 
\"'"' \1 4·35·5·50 

14·35·S·10R 
14·35·5·100 

-14·35·1.0 
14·35-LD 

93.04863 
93.04864 
93.04865 
93.04866 
93.Q4867 

93.04868 
93.04869 

31.16 
4.88 
3.69 
1.8 
4.42 
7.36 
5.31 
3.63 
3.74 
5.06 
4.49 
2.09 
1.99 
6.22 
6.13 
2.45 
2.73 

0.16 
0.36 
0.16 
0.23 
0.3 
0.32 
0.45 
0.4 
2.18 
0.34 
0.26 
0.13 
0.31 
0.52 
0.37 
0.25 
0.26 
0.35 
0.31 
0.15 
0.14 
0.44 
0.43 
0.17 
0.41 

UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 

NOTEBOOK: 

COMPLETION 
DATE 

6/23/93 
6/23/93 
6/23/93 
6/23/93 
6/23/93 
6/23/93 
6/23/93 
6/23/93 
6/23/93 
6/23/93 
6/23/93 
6!23/93 
6!23/93 
6/23/93 
6/23/93 
6!23/93 
6!23/93 
6/23/93 
6/23/93 
6/23/93 
6/23/93 
6/23/93 

PAGE: 

CCMtENT 

-z, z-:t'br & .tf fP"" 
v-~ lh31 (t 1·4'3) 

3 ,(13-fx ~.'Jlo N'~ 
i. ~ <f,'io (tis~\ 

,,1'4 i;t" (p, 2 '2 (~ v~ 

--=7 ~ 1·3> (j:. /.d'1 ' 
6/23/93 
6/23/93 "). 
6/23/93 .) 
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REPORT NUMBER: 19043 (continued) Page: 02 

********** EM-9 QUALITY ASSURANCE REPORT ********* 

Prepared by: AS on 23-JU"'-1993 

REQUEST NUMBER: 14403 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM CODE: M106 

OWNER: Philip R. Fresquez GRCXJP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

There were no open (non-blind) Quality Control materials rl.l"' with the s~les reported above for one of the following reasons: 

Only qualitative data requested 

Only Blind QC s~les rl.l"' with this sample batch. 

No QC s~les rl.l"' with this sample batch. 

No QC s~les for this constituent and matrix type available within EM-9 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC C~PLETION 

NUM RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE CC»4MENT 

93.04905 0.676 0.047 UG/G 1.11 0.02 6!23/93 CXJT OF CONTROL 
93.04906 1.4n 0.103 UG/G 2.38 0.07 6/23/93 CXJT OF CONTROL 
93.04907 1.429 0.69 UG/G 1.11 0.05 6!23/93 UNDER CONTROL 

REPORT NUMBER: 19043 ~ p~ p~ 

QA~ Analyst Reviewer Section Leader 

~'f~\~ 1"'-1.~-t?; ~-J-'J -? -:3 ,.., JJ-f.J 
Date DaM Date Date ·. 

.,., S~le Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1986,' LA-11114-MS, pp. 3-4. 



REPORT NUMBER: 20599 

********** EM-9 ANALYTICAL REPORT *********** 

Prepared by: DMH on 18-Sep-1993 

ANALYSIS: U REQUEST NUMBER: 14403 MATRIX: W ANALYST: CYNTHIA MAHAN 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 

ANALYTICAL TECHNIQUE: ICPMS 

CUSTOMER SAMPLES: 

CUSTOMER 
NUMBER 

SAMPLE 
NUMBER 

ANALYTICAL PROCEDURE: 200.8 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY 

14-35-RIN 93.04870 12. 1. 

UNITS 

UG/L 

NOTEBOOK: 

COMPLETION 
DATE 

6/04/93 

Page: 01 

PROGRAM COOE: M106 

PAGE: 

COMMENT 
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REPORT NUMBER: 20599 (continued) Page: 02 

EM-9 QUALITY ASSURANCE REPORT ********* 
·" 

Prepared by: DMH on 18-Sep-1993 

REQUEST NUMBER: 14403 MATRIX: W ANALYST: CYNTHIA MAHAN PROGRAM CODE: M106 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 

SUMMARY OF CONTROL STATUS OF OPEN CNON·BLIND> QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COtltENT 

00.00895 1. 1. UG/L 0.0 6/18/93 UNDER CONTROL 
00.22907 82.9 25. UG/L 100. 10. 6/18/93 UNDER CONTROL 
00.22907 80.2 39. UG/L 100. 10. 6/18/93 UNDER CONTROL 
00.22907 88.8 14. UG/L 100. 10. 6/18/93 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC CC»>PLETION 
NUM RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE CtMtENT 

93.04911 149. 14. UG/L 140. 6. 6/04/93 UNDER CONTROL 

~ (j~ QA~ 
REPORT NUMBER: 20599 

Section Lellc:ler 

-#.- ~ rl.~ft;3 
Date 

No San.,le Discrepancies Noted by San.,le Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health end Environmental Chemistry: 1991,' LA-12436-MS, Vol. I, pp. 21-22. 

·************************************************************************************************************** 



Appendix F 

The New Mexico Environment Department's August 17, 1995, Letter to the Department of 
Energy/Los Alamos Area Office Regarding Comments Concerning Ground-Water 
Contamination and Protection at Los Alamos National Laboratory (LANL), Los Alamos, 
New Mexico 



!";,u~Y E. JOHsso~-..· 
liO~·~:JI.''Oit 

17 Auguse 1995 

Stene ol .Vew Me:ico 

E.¥VIRONME.VT DEPARTMENT 
Harold R~ozn~is Builtl.in6 

! 190 Sc. Fra.nci.s Dri~;e. P.O. Soz 26110 

Sar.ta Fe .• ':~:.· .~ftzico s;.;o2 
(50.5. 3;2;"-2850 

Mr. Larry Kirkman 
Aceinq Area Manager 
Deparemene of Energy 
Los Alamos Area Office 
528 35th Street, Mail Stop A3l6 
Los Alamos, NM 87544 

.\IAJ(J: E. :liE:/DLEil 
:F.CUTMtY 

E:DGA.Il i. 1110/l.VTO.'II :rt 

jj£,t7Y S£CUTAJCY 

RE& c,.....enu Concerning C:rou=.c!·watezo Cont••in•tion and. 

Protacticm at Loa Almaca Haticmal Laboratory (IJWL) , Los 

U..aa, Raw llezico 

Dear Mr. Kirkman: 

The New Mexico BDvironment Oepa~ent(NMED), Department of !nergy 

OVersigtlt B':lreau (DOE OB) and Hazardous and Radioactive Mater:.al 

Bureau(HRMB) staff have assessed LANL's ground-water protec:~on 

program, and nave concluded tha~ several problems concerni=g 

ground-waeer contaminaeion and ~roeection exist. The follc~lr.g 

summarizes major concerns of the NM£0 in relation to grour.d-wacer 

proeection ae LANL: 

o From 1989 to 1993, water a: a:;:proximately 271 ground· ·..,a:.e:

monitoring staeions(wells) exceeded Deparcment of Er.e=~'l· 

Enviromnental Proteceion Aqe!:.:y, New Mexico Staee d=:.:: . .-::..::g 

waeer sca.ndaras or ma.ximwr. ::c::t.aminanc levels, and ~== 

Water Quality Conerol Camm~ssion (WQCC) standards. 

0 Results of historical tritium concentration trend ar.a: i'Ses, 

performed for seven LANL regional aquiter monitoring ~~~ls 

indicate that past laborat:ory releases of tritium

cont:aminated waeer may have c:~gled with the reg:.:::~~ 

aquiter. 

o :::.;un.• s Enviromnental Surre:.:.:.=.nce group recenely re~-:- · . .: ~:. 

preliminary data wh1.cn 1.nC.:.ca-:e thae ehe regional ac ... ~:: 

::ear produceion well 0-4. c:::-::.:!..ns seroneium-SC a:: .:.:· ·-.; 
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Page 2 
NMED ~round-Water Concerns 
~7 Augus~ l995 

. 
four(4) times the New Mexico State drinking water standard 

and NMED WQCC standard. 

o Both I.ANL and NMED DOE OB analytical data obtained from on

site and off-site springs are showing elevated 
concentrations of chlorinated solvents, bigh explosives, 

nitrates/nitrites as nitrogen and radionuclides. 

o Preliminary modeling of the water balance in Mortandad 
Canyon by NMED suggeses radionuclide-bearing effluent from 

LANL's liquid radioaceive waste treatmaae facility(Tecb Area 

SO) can leak out of the sbal.low(aliuvium) aquifer and th\l.S 

percolate towards the regional aquifer. 

The al:;)ove conditions warrant NMED' s previOWI recaaaetldations to 

develop a site-wide ground-water maaitoriDg system to ascertain 

the impacts of laboratory operatiODS to the grouadwater regime. 

Curren ely, the impact to buznan health and the ez:rviromDe%1t is 

unknown. A plaa ia reqWz8cl co ~enrtn• adequaealy the effect 

paat, current, aDd future laboratory operatioruJ Ia-.. on ~e 

ground-water regime.'" The inaciequacy of LANL' s current ground

water monitoring system, the lack of baaic bydrologic 

infol:m&tion, and the lack of compliance with Doth BSWA and RCRA 

ground-water monitoring requirements have previously been 

conveyed by NMED through memoranda, presentations, and letters. 

(c.~. NMED illter.a&l letter, August 26, 1992; NIDlD letter to .re:ry 

Bellows, November 25, 1992; MmD I.a.iti&l Grozmd-fiater AssessmC!llt 

Report, December l992; NI!ED .t.atenza.l JDI!!IIIO, Februazy 5, 1993; NMED 

preseneatiozz at SaJz Ildl!~onso, Februazy 16, 1993; NlfED/LAlTL 

meeting Februa.ry 19, 1993; NIIED letter eo Diana Webb, March 10, 

1993; ~ letter to Diana Webb, July 1, 1993; NNED letter co 

distributiorJ, AU9'USt 6, 1993; NMED .memo to EPA, August 5, 1993; 

NMEO inter.aal memo, November 23, 1993; NNED letter to Diana Nebb, 

February 28, 1994; NMED inee%"Da.l .memo, Fe.bruazy 22, 1994; NM£rJ 

intenza.l presentations, May 13, 1994; .1\1liJEJ) letter eo Joseph 

vozella, July 1, 19!14; NMED letter eo .BPA, Jauuary 23, 1995: NMED 

letter eo EPA, Jaa~ 24, 1995; NHED/DOB meetiag, April 13, 

1995; NMED letter to Lar%y ICi.rk:zlllm, lilly 30, 1995; .NMEl) i.nte.:-..al 

memo, July S, 1995}. 

aa.ic geology, bydrogeolOCJY, ami paellwaya for ccmtamitlatlt 

transpor~ have noe been adequately addressed to daee. At 

presen~. the following fundamencal hydrogeologic issues/~~es::ons 

remain unresolved ac LANL. 



Page 3 
NMED Ground-Water Concerns 
17 August 1995 

. 
o Individual zones of saturation beneath LANL have not been 

adequately del~eat:ed, and the •hydraulic interconnection• 
between these is not understood. A facility-wide 
description of the hydrogeologic characteristics affecting 
ground-water flow beneath the facility cannot be made 
without adequate delineation of the perched-inter.mediate 
aquifer(&) beneath LANL. 

o The recharge area(s) for the main and perched-intermediate 
aqui!ers have not been identified. It is unknown at t.his 
t.ime if any significant quantity of water is recharging t.he 
ma.~ aquifer through fracture-,fault zones which occur on t.he 
Pajarito Plateau. Characterization of these site-wide fault. 
zones as potential pathways for aqueous migration is not 
complete. It is unknown what effect, if any, these zones 
may have on the direction of ground-water flow and hydraulic 
gradient of the main &l;1d perched- inte:z:mediate aquifers. 

o The gr0Wld-'4.ter flow directicm(s) of the main aquifer and 
perched.·inte=-diate aquifer(s), as influenced by pumping of 
production wells are unknown. 

o Aquifer characteristics cannot be dete~ned without 
additional monitoring wells installed within spe~ific 
intervals of the various aquifers beneath the facilit.y. 
Locations of wells designed for aquifer testing cannot. be 
addressed adequately without· the delineation of individual 
zones of saturation beneath LANL. 

At. present, it appears that several different organizations(i.e., 
Environmental Restoration, Environmental Surveillance and Ear~~ 
and Eaviroamental Science divisions) at LANL are perfor.ming 
activities related to ground-water protection, monitoring and 
characterization. ~ does not consider thac LARL's individual 
programa. U.··adequat:.aly addressing t:he necessary requirements for 
a ccmpraheaaiv. gTOUDd-water protect:.ioa pz:ogram. 

The hydrogeologic projects underway lack the integration 
necessary to meet the specific requirements of the BSNA pe~t. 
and to ~ess the tundamental hydrogeologic issues mentioned 
above. The lack of kDowledge surrouncling these tundamental 
hydrogeologic issues does not allow !or compliance with the 
regulatory requirements of a site-wide characterization. 



Page 4 
NMED Ground-Wate~ Concerns 
17 August 1995 

NMED is currencly evaluating what. work need.ll t.O be conduct.ec:i and 
to what. level of detail t.o assure comoliance wit.h bot.h t.he HSWA 
hydrogeologic permit requirements and-the requirements for 
ground-water monitoring of RCRA regulated unl.t•- This evaluation 
should be completed in October, 1995, and provided to EPA and 

then available to LANL. · 

During the course of NMED's iDVestiga~ion for the RC2A 
hydrogeologic evaluation, it has become evidaDE. r.o NMED c;ha.t. a 
RCRA site-wide b.ycirogeologic workplan -sbaulc:l be developed. and 

sul:xnir.r.ed to NMm aDd SPA for revi- and approvai. A site-wide 
hydrogeologic workplan developed UDCler the driver of RCRA will. 
provicie a meeha.Di .. to &S8UZ"e a CCIIIPlia.Dc:e 8Cbedule with specific 
tasks to meet th• pend. t obj ~1.,... The WOEkplaJI sbculc:l address 
both the HSWA ~eologie penaie requir••·x• &D4 R.CRA 
regulatory ground-water mcnitoring requiremant•~ 

Thank you for your attention in this matter. Should you have any 
questions concerning either t•chnie&l or regulatory issues please 
contact MS. Teri Davis of HRMB at (505) 827·1560. If you have 
any questions concerning technical matters please contact Mr. 
Michael Dale of COB OB at (505) 672-0449. 

Sincerely, 

Ed Xelley PhD, Director, Water and Waste Management. Division 
New Mexico Environment Oeparcment. 

cc: "nleodare Ta~·lor, DOE I.AAO, AAIGP, MS All& 
Joaeph Vozella, DOE LAAO, MS All& 
Ivaa ~jillo, DOE LAAO, MS All& 
Mat:t: Joha.n•en, DOE LAAO, MS AJU 
lCell %a1ora, Sc:ient:edl/ LAAO, liS All& 
Barbara Dri•c:oll, EPA iteCJioa 6 
Gil):)ert: Sanc:baz, San Ildafonao Pueblo, EDvi~t:&l Direc:t:or 

Mark Weidler, NMID, Sec:ret:ary 
Pet:er MaggJ.cre, RIIID, Environmeat:&l Prot:ec:t:ioa Di'ri.aioa. 
Neil Weber, NMED, Chief, DOE OVeraight: Bureau 
Benit:o G&rc~a. NHED, Chief. HRMB 
Jim Piat:t:, ~~, 01ief, SWQB 
Marcy Leavi::t:. NIIED. Chief. GWPR5 
Sig Hecker. :.;.m.., L&bcracory :lin«:1:0%. MS Al.OO 
1'CIIl B&c:a. :..;.::x., iM. MS J591 
Jorg Janser.. u.NL, EH/£R., MS M99~ 
St:eve Rae. ~. ESH·l8, MS K490 
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Appendix G 

Surface Water Runoff Data for Q-Site at Technical Area 14 



07/16197 14:40 'a"6654737 

Los Alamos 
NAT 10 NA L L Aa OR AT 01=1 Y 

memorandum 
Ctr.,i~f Sci•nce •nd T•el"'ology CST-12 - Organic Analy&l$ 
Los Alamos. New Mexico 87545 

U.NL CST-8 

· To/MS: 

Thrv.· 

~rom/MS: 

Phone/FA :X.· 

Symbol: 

D11te: 

Michael Alexander/ESH-16/MS K497
1 Gerald Ansell/CST-~2/MS E517 ~~/ 

Beny H"rris/CST-12/MS G740~ 
5-3410/5-934.5 
CST-12:~6" 188 
9{13/96 

CO NTA MIN ANTS AT T A-14, Q-SITE 

141002 

D~1ring the summer of 199.5 a university ream from Hobbs Junior College and I constructed sample collectors at twelve locations <tt Q·SlTE, TA-14. The purpose of the project was ro ~. quzuHify the concentrations of t..:Ont<.ln1il1:tnts of concern (COQ. W<lter and !>tOil samples were. collected 3nd analyzed for volatile orgMics, semi-volarile organics, e){plosives, and metal!\. Also. samples were screened for radiation. 

Results obtained using Gas Chromatography and Ma.ss Spectroscopy (GC/MS), showed no detectable amounts of volatile and semi~volatile organics. However, high performance liquid chromatography (HPLC) analy:;es confirmed pans per billion (ppb) levels of explosives in the soil at two sample poinrs QCS-3 and QWS-1. * Smnll pieces of uranium o~eide were found in and around a sump, Q·43 (west and neur Gun Facility), and along the lower bottom edge, QWW-1, of a recently installed access road. Otherwise, no radi<ttion was detec:red in the samples. 

The Unired. States Environmental Protection Agem:y (US-EPA) method SW846-700 series. which uses an atomic absorption spectrophotometer with :t graphite furnace derector, was employed to determine meml contamin~:~tion soil nnd waste samples. Parts per million (ppm) levels of barium, beryllium, c::adrnium, chromium, and lend were detected. 
US-EPA SW846 Method 8330 was used by Wayne King, DX-2, to analyze soil and water samples possibly conmn,innted with explo~ives. 

The concentrations of volatile ~tnd semi-volatile org•1nics in soil and wnter ~amples were determined by Jeff Robens of CST-12 by smnd:trd US-EPA merf'lods. 

The paper describing this work has not been published. Please c.;onract me if you need more information. 

* Consult ledger on Figure 1 for an explanation of s:o~mple nomenclature. 
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07/16197 14:41 !t66~4737 LANL CST-8 iaJOO!'l 

New Mexico ~ ~'- HOWE Laboratory 
z.~u 5317 Lo•;•gto• H;ghwav sos-392·5603 .... GJ4 Hobbs. NM aa2•o 

NMSU 

Cr. Betty Harris 
Los Alamos National Laboratories 
MS C920 
Los Alamos, NM 87545 

Dr. Harris, 

Junior Colftg• 

January 26, 1996 

The results for the 1 0 water samples submitted for analysis for the metals barium, 
beryllium, cadmium, chromft.Jm ilnd lead follow. Results are given in micrograms/liter. 

TOTAL METALS Cug/L) 

SAMPLt; Ia Ia .cd ~ METHOD 

QEW-1 120 3 1.0 5.8 11 SW-848 7000 Series 
QEW-3 1111 <0.1 1.0 5.1 <1.0 SW-846 7000 Series 
QEW-4 68 0.6 2.8 4.8 1.0 SW-846 7000 Series 

QWW·1 40 0.5 <0.1 2.1 <1.0 SW-846 7000 Series 
QWW-2,3 45 <0.1 <0.1 2.8 1.0 SW-846 7000 Series 
QWW-4 70 <0.1 <0.1 2.7 1.8 SW-846 7000 Series 
QWW-6 70 1.7 1.9 1.8 2.7 SW·846 7000 Series 

OCW-1 21 0.8 <0.1 4.2 2.8 SW·846 7000 Series 
QCW-2 28 0.8 <0.1 3.8 6.1 SW-846 7000 Series 
QCW-3 57 0.3 <0.1 4.3 5.1 SW-846 7000 Series 

NOTE: The SW-848 7000 series analyses by graphite furnace for the above metals bear 
the following method numbers: 

Metbgd 
Mm1 Number 

Barium 7081 
Beryllium 7091 
Cadmium 7131A 
Chromium 7191 
Lead 7421 

1 
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Appendix H 

Evaluation of Meteorological Conditions for Open Burning 



Air Quality Group =~ac:ive iJate: 

·I ;·-, ~~- I J -r ~ v 
ESH-17-314, RO I 

Page 1 of 6 , 
Los Alamos National Lal:loralory 

EVALUATION OF METEOROLOGICAL CONDITIONS 
FOR OPEN BURNING 

Purpose 

Scope 

In this 
procedure 

Signatures 

Los :\lamas 0 ational Laboratory (L-\;.~'L) 09erati.ng groups co::duct ope:1 
~urn.ing operations that are permitted and ao:Jroved by the New :Vfexico 
E:1vi::mmental Department's Air Pollution Conrrol Bureau. T."lli Air QL::ility 
Grc..:.~ p~ocedure describes the process used by ESH-17 to de:er:nine if ·;.:ind 
speed, :m::osphe:ic s:::.Jility, and mi.:.Ung depll-j are \vithin allowable limi:.s jefore 
issuiilg permission to L.~\TL operating groups to perform open ·ouming . 

. . , 
This proc ·::lie applies to alJ! open bu..."':'li'1g per: armed at L:\ . .:.'.1 ... 

Tnis procedure addresses the following major topics: 

I T . I OplC 
! Ger:eral Iri'ormation About this Procedure 
i Who Reauires Trainin!Z tO this Procedure? 
I Obtainin!Z and Eva.luatin!Z Meteorolo!Zica.l Conditions 
! Records Resulting frOm this Procedure 

I ?reoarea t::•;: /, / · ·'A'-' I. · ·_j/1 ;11 /' /r 
!/ 1/ iv/ . I , '/ '/ '( I '~..__,::y I .. 

\ '.e~ana Maez. Coen Bum F'~ina ?roteet Lea~r 

I Approv~ / "' . /.-

1

1 ,v;:/~/.,_ /0 //f .> I.?-- ~,......,_ . -~____..-,___._ 
~~ ~auueu. ESH-17 Caalatv Assurance ONicer 

~ ~}:;;' ' 
I ~---~---~C'-·~----i 
I ---------------------------------------=.~~e G;adnev :S!-1·17 Grouo Leaoer ' 

j 
--.......) 

See Page 1 

.1· 

6 

Cate: 

Date: 

1 Date: 

I J/4/7G 
i 



i ESH-17-314, RO 
, Pa2e 2 of 6 

Air Quality Group i 
Los Alamos National Laboratory 1 

General information about this procedure 

.-\ttachments T::ls procedure has no attachments. 

His tor;: of This table lis:s :he revision h.istory a.."'ld effective dates of this procedure. revision 

Revision ! Date Description Of Chan2es 
0 ::: ~/({f i )i"ew docume:n. 

\Vho requires The foilomng ~ersonnei require training before implementing this procedure: training to 
this 
procedure? 

Training 
method 

Prerequisite 

• ESH-17 personnel assigned to assess meteorological conditions before 
issuing perrrusszon for open burning. 

The training method for this procedure is "seif-study" (reading) and is 
documented in accordance with the procedure fortraining (ESH-17-024). 

Access to L-\.:."\""L Weather :\lachine (Imernet connection) 



Air Quality Group 
I -

ESH-17-314 Rv I ' . Los Alamos NatJonal Laboratory 
Pa2e 3 of 6 

General information, continued 

Definitions 
specific to this 
procedure 

References 

Note 

Mean wind speed: The mean wind speed is measured in meters per second at 11 meters above ground level over a 15 minute period. \Vind is a factor in issuing permission for a burn because high wind speeds increase fire danger. A burn should be postponed if the mean wind speed is equal to or greater than 10 meters per second. 

Atmospheric stabilitv: Stability is classified as A, B, C, D, E, or F. Atmospheric stability controls the rate of growth of the plume. When conditions are A, B, C. or D, mixing is quite rapid and concentrations fall off quickly with distance from the source. \Vhen conditions are categorized as E or F, the decrease in 
concentration with distance is slower. A burn should be postponed if the 
stability is E or F. 

Mixing depth: .Mixing depth is the depth of the layer in which most of the mixing will occur. A shallow mixing layer will impede vertical growth of the 
plume once it has reached the top of the mixed layer. If the mixing depth is less than 200 meters, the burn should be postponed. 

The following documents are referenced in this procedure: 

• ESH-17-024, "Personnel Training" 

Actions specified within this procedure, unless preceded with "should" or 
"may," are to be considered mandatory guidance (i.e., "shall"). 



ESH-17 -314, RO 
Pa2e 4 of 6 

Air Quality Group I 
Los Alamos National Laboratory 

Obtaining and evaluating meteorological conditions 

Background In order to assure proper dispersion of the smoke generated by open burning 
and to minimize fire risk, meteorological conditions must be within acceptable 
limits. ESH-17 personnel must evaluate meteorological conditions before 
granting permission to operating groups to perform a burn. 

Obtaining and To obtain and evaluate meteorological data, perform the following steps: evaluating 
data 

Step Action 
1 On the morning of the scheduled burn, log onto the LANL Weather 

Machine at address http://weather.lanl.gov. 
2 Under "Current and Recent Conditions around Los Alamos," select 

"Detailed Tabular Summary, Long Form." 
3 Scroll to the most recent meteorological data for the present date. If 

you cannot access the Weather Machine data, or the most current data 
is more than 30 minutes old, call an ESH-17 meteorologist at 667-7079 
to obtain the required information. 

4 Find the "PG Stability category EPA based on Sigma Phi" at the 
meteorology tower nearest to the burn site. 

If the stability is ... Then ... 

A, B, C, or D Continue with step 5 

E or F Notify the operating group that 
the burn must be postponed 

5 Find the 11 meter height wind speed at the meteorology tower nearest 
to the burn site. 

If the wind speed is ... Then ... 

Less than 5 m/s Go to step 7 

Equal to or greater than 5 m/s Continue with step 6 
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A..ir Quality Group 
Los Alamos National Laboratory 

ESH-17-314, Ry I 
Page 5 of 6 

Obtaining and evaluating met. conditions, continued 
Step Action 

6 Call an ESH-17 meteorologist at 667-7079 to consult about fire danger. 
The meteorologist will obtain the current fire danger index and 
determine if the wind speed is acceptable. 

If the meteorologist determines ... Then ... 

The wind speed is acceptable Perform step 7 while in 
telephone contact with the 
meteorologist 

The~ wind speed is excessive Notify the operating group that 
the burn must be postponed 

7 Call an ESH-17 meteorologist at 667-7079 and request the current 
estimate of mixing depth. 

If the mixing depth is ... Then ... 

Greater than 200 meters Immediately notify the operating 
group that the burn may be 
performed between the hours of 
10 A1'vf and 4 PM MST and 
must be started within 2 hours 
of the evaluated meteorology 
data time 

Less than or equal to 200 meters Notify the operating group that 
the burn must be postponed 

8 \Vhen verbal permission has been granted to perform a burn, record the 
following information in the applicable section of the Open Burning 
Log: 

• Operating group personnel to whom you verbally granted burn 
permission 

• Date and time period during which the burn may be performed 
• Evaluated mean wind speed, atmospheric stability, and mi-xing 

height values 
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ESH-17-314, RO 
Page 6 of 6 

Air Quality Group 
Los Alamos National Laboratory 

Records resulting from this procedure 

Records The following records generated as a result of this procedure are to be 
submitted as records to the records coordinator: 

• When an open burning permit expires, information recorded in the Open 
Burning Log applicable to that permit is submitted as a record 



Appendix I 

Air Quality Impact Modeling for the Open Burning Unit at Technical Area 14 (Included 
as Attachment D of Los Alamos National Laboratory's Five-Year Open Burn Permit 
Application, approved by the New Mexico Environment Department Air Quality Bureau 
on August 18, 1997.) 



ATTACHMENT D 

TECHNICAL APPROACH TO ESTIMATING EMISSIONS FROM OPEN BURNING 
OPER-\TIONS CONDUCTED AT TECHNICAL AREAS 11, 14, 16, AND 36 

The follo\ving is a comprehensive analysis w·hich provides detailed emission estimates for wood 
and fuel fire testing conducted at TA-11, HE contaminated waste burning at TA-14, equipment 
flashing and HE contaminated solvent/oil burning at T A-16, and DU contaminated wood waste 
burning and wood fire testing conducted at TA-36. Also, provided in this section are the impact 
analysis results from open burning emissions. 

This analysis is organized into two sections: l.) Emission Estimates from Open Burning 
Operations, and 2.) Ambient Air Quality Emission Impact Analysis. 

Radioactive air emission estimates and the resulting dose to the nearest off-site receptor 
from the burning of depleted uranium is included in this analysis for completeness and as 
a courtesy. 

SECTION 1 - EMISSION ESTIMATES FROM OPEN BURNING OPERATIONS 

Open Burning of Wood 

Air emissions from the combustion of wood were derived using emission factors developed by 
the Environmental Protection Agency (EPA) and found in AP-42 in the July 1995, Version 4.0 of 
Air Chief; available on CD ROM. Specifically, the combustion of wood in residential fireplaces 
with no emission control devices. 

Additional Information: 

TA-16 HE Contaminated Solvent/Oil Burning 
Because ofthe high combustion temperatures required to sustain burning of very 
dilute liquid mixtures, a wood fire may be built under the 3 foot tall bum tray and 
continually stoked until the HE contaminated liquids have been combusted. 
Wood is used only occasionally during this operation as an aid in the combustion 
of very dilute solvent/oil mixtures. This analysis conservatively assumes wood is 
present at every bum. 



TA-36 Open Burn Area 
Air emissions estimates for open burning of firing site wastes are based on a wood 
pile size of 300m3

• The quantity of\vood available for burning was estimated by 
assuming that the loosely piled mound consisted of 25% by volume wood, density 
of0.5 g/cm3 (from CRC Handbook of Chemistry and Physics, 62nd edition, 
p. F -1 ). The amount of DU present in the wood waste was estimated using 
monitoring studies and predictive methods. 

Open Burning of High Explosives 
In all operations containing HE contaminated waste, the quantity of HE is minimal with respect 
to the amount of the other associated combustible waste. Although the burning of HE is not 
regulated, combustion emissions are included in this analysis for completeness of impact 
modeling. 

Emission estimates for the combustion of HE were performed using emission factors compiled 
from data provided in the documents titled: "Emissions from the Open Burning or Detonation of 
High Explosives," R.V. Carter, U.S. Army Environmental Hygiene Agency, 1978; "Air Quality 
Impact Analysis, Open Burning of Explosives," Department of Energy, Pantex Plant, Amarillo, 
Texas, Radian Corp., 1990; "Lawrence Livermore National Laboratory (LLNL) Explosives 
Handbook Properties of Chemical Explosives and Explosive Simulants," B. M. Dobratz, 1981. 
Table I shows the typical profile of the HE burned at the Laboratory as well as their associated 
emissions. 

TABLE 1, EMISSIONS FROM THE OPEN BURNING OF HIGH EXPLOSIVES 

High Explosives, Composition Quantity Combustion Products 
Propellants, Fraction Burned (I b) 
and Binders (lb/burn) co NOx PM 

TATB(I,Z) 0.21 0.42 1.09E-02 2.92E-02 8.17E-02 
NTQII.:) 0.18 0.36 1.0 I E-02 2.70E-02 7.56E-02 
Pyroxylinll·11 0.04 0.08 2.24E-03 6.00E-03 1.68E-02 
Comp gti.ZI 0.04 0.08 2.00E-04 1.48E-03 N/A 
LAX IJ2<1.Zi 0.04 0.08 2.24E-03 6.00E-03 1.68E-02 
RDXli.Zl 0.04 0.08 2.09E-04 I.SOE-03 NIA 
DNT'1·:1 0.04 0.08 2.24E-03 6.00E-03 1.68E-02 
N itroguanidine1 1·"1 0.04 0.08 2.22E-04 I.SOE-03 2.34E-03 
HMXII.ZI 0.04 0.08 2.22E-04 I.SOE-03 2.34E-03 
PETNII.Z) 0.04 0.08 2.00E-04 1.48E-03 NIA 
TNT'1.21 0.04 0.08 2.24E-03 6.00E-03 1.68E-02 
HNSti.Z) 0.04 0.08 2.18E-04 I.ISE-03 6.48E-03 



Barium nitrate(J.-1) 0.01 0.02 N!A 7.00E-03 NIA 
Cyanuric acid13

·•1 0.01 0.02 2.20E-03 1.76E-02 1.76E-02 
Pentek''·•• 0.01 0.02 2.20E-03 1.76E-02 1.76E-02 
Exxon461 13

·•1 0.02 0.04 I.OOE-03 NIA NIA 
KFE0 ·•• 0.02 0.04 I.OOE-03 NIA NIA 
Polystyrene1H 1 0.02 0.04 2.20E-03 NIA NIA 
Estane''·•• 0.02 0.04 2.20E-03 NIA NIA 
Viton°·•• 0.02 0.04 l.OOE-03 NIA NIA 
BDNPA-Pl.-11 0.02 0.04 2.20E-03 NIA NIA 
DBP0

·•1 0.02 0.04 2.20E-03 NIA NIA 
DOf>\3

·•• 0.02 0.04 2.20E-03 NIA NIA 
CEF''·•• 0.02 0.04 I.OOE-03 N!A NIA 

TOTAL 1 2 5.06£-02 1.31£-01 2.71£-01 

Emission factors from Roy V. Carter (June 1978), Emissions from the Open Burning and Detonation of 
Explosives. 

2 Emission factors from U.S. Environmental Protection Agency (July 1995), AP-42 Air Pollution Emission Factors. 

3 Emission factors from Radian Corp. (July 1990), Air Quality Impact Analysis, Open Burning of Explosives, Department of Energy, Pantex Plant, Amarillo, Texas. 

4 Emission factors based on chemical structures from B. M. Dobratz (March 1981 ), LLNL Explosives Handbook Properties of Chemical Explosives and Explosive Simulants. 

Open Burning of Associated Waste 

Emissions from the associated waste burned during operations (i.e. paper, plastic, Kimwipes, 
Lexan or Plexiglas, burlap, etc.) was derived from the burning of municipal waste published in 
the Environmental Protection Agency's (EPA) Air Chief4.0 CD ROM (a.k.a. Compilation of Air 
Pollutant Emission Factors AP-42, 1995). Emissions from the burning of distillate oil to account 
for the kerosene used as a starter aid was derived from emission factors provided in EPA's AP-
42, Section 1.3 (Fuel Oil Combustion). 

Open Burning of HE Contaminated Solvents or Oil 

High explosives (HE) contaminated dilute solvents and lubricant oils are burned in a liquid bum 
tray at the TA-16 bum grounds and in solvent coated rags at the TA-14 bum cage. The average 
composition of the solvent solutions burned at LANL are: 30% methanol; 25% water; 20% 
acetonitrile; 20% tetrahydrofuran; and 5% of any the solvents shown in Table 2 (Sandoval, 
LANL-1995) . Table 2 also gives the chemical properties and assumptions required for the 
emission calculations. Combustion emissions except for NOx are estimated from a study 
performed by A. Tewarson entitled Prediction of Fire Properties of Fuels, Factory Mutual 



Research Corporation, 1985 (Attachment E). NOx emissions were estimated from emission 
factors provided in EPA's AP-42, Section 1.? Fuel Oil Combustion). 

TABLE 2, CHEMICAL PROPERTIES OF SOLVENTS AND PUMP OIL 

SOLVENT TYPE MOLECULAR DENSITY NUMBER OF ASSUMPTIONS USED FOR 
WEIGHT (g/mole) (g/ml) CARBONS CALCULATIONS 

pump oil* 72 0.9050 5 ** 
methanol 32 0.7914 1 experimental data available 
acetonitrile 41 0.7868 2 c2 linear alkanes 
tetrahydrofuran 72 0.8888 4 C3-C6 linear ketones 
methyl ethyl ketone 72 0.8054 4 C3-C6 linear ketones 
butyl acetate 116 0.8825 6 C5-C 10 acetate 
ethyl acetate 88 0.9003 4 c4 acetate 
toluene 92 0.8669 7 experimental data available 
ethanol 46 0.7893 2 experimental data available 
acetone 58 0.7899 3 experimental data available 
cyclohexane 84 0.7785 6 C5 -C,0 cycle alkane 

* Approxtmated as n-Pentane (C 5H1"). 

** Used average of values given for linear, branched, and cyclic alkanes (paraffins). 

Depleted Uranium Emission Estimates 

A study conducted by Pacific Northwest Laboratory found the fractional airborne release of 
uranium during controlled burning to be betv,:een 0.05 and 0.003 percent of the uranium mass 
burned. An open burning emission study was conducted at LANL in 1980 titled, 'Oxidation of 
Depleted Uranium Penetraters and Aerosol Dispersal at High Temperatures'. This study 
measured the amount of aerosolized DU during open burning using wood and paper as fuel. The 
study indicated that at temperatures ranging from 500 °C to I 000 °C, aerosol concentrations of 
DU in the respirable size range (<lOJ..l.m) are typically less than 0.001 percent ofthe DU mass 
burned. The average fuel fire burn temperature is estimated to be 1000 °C. 

Additional Information: 
TA-ll Fuel and Wood Fire Testing and TA-36 Wood Fire Testing 
These tests are performed to in order to study the etTects fire will have on 
transportation packing devices and explosive test assemblies. Test assemblies 
may contain as much as 40 kg ofDU. 

TA-36 Open Burn Area 
Wood consisting primarily of shot tables and stands used during detonation 
testing at the Laboratory's explosives sites. :-abies and shot stands aid in holding 
or securing assembljes for detonation. Some of these assemblies contain DU. 
When detonated, particles and shrapnel may become lodged in the wood. The 



majority of the explosive testing performed involves projectile firing. It is 
estimated that over 98% of the Du projectile strikes a predetermined target. 
Monitoring studies confirm that volumes of 20 cords of firing site debris (wood 
from tables and shot stands) can contain as much as 50 grams ofDU lodged as 
shrapnel. Air emissions estimates for open burning of firing site wastes are based 
on a wood pile size of 300m3

• The quantity of wood available for burning was 
estimated by assuming that the loosely piled mound consisted of 25% by volume 
wood, density of 0.5 g/cm3 (from CRC Handbook of Chemistry and Physics, 62nd 
edition, p. F-1). 

Emissions Summary 

Table 3 summarizes the analysis used to estimate emissions from the open burning operations 
included in the attached application. Table 4 provides a detailed summary of emissions from 
open burning operations on a per bum basis. 

Burn times approximate the average burn time length and are not intended to be used as terms 
or conditions of the permit. 



TA-14 Burn Cage 

Bum time 

I huur 

TABLE 3, EMISSIONS ANALYSIS (continued) 

40 kg DU 

45 kg HE material 

1980 LANL Study 'Oxidation of Depleted 

Uranium Penetrators' 

U.S Army Environmental Hygiene Agency, 

1978, 'Emissions From the Open Burning 

or Detonation of Explosives' 

13 lb (see type and AP 42, Wood Combustion in Residential 
quantity of material Fireplaces, July 1995, Version 4.0 of EPA's 

section) wood/ Air Chief 

cardboard 

35 lb (see type and 

quantity of material 

section) plastic/ paper 

2lb l-IE 

Yz gal fire starter 

aid/fluid 

AP 42 Burning of Municipal Waste, July 

1995, Version 4.0 of EPA's Air Chief 

U.S Army Environmental Hygiene Agency, 

197S, 'Emissions From the Open Burning 

or Detonation of Explosives' 

Factory Mutual Research Corporation, 

1986, A. Tewarson, 'Prediction of Fire 

Properties of Fuels' 

I o-Ol %of IIIUSS burned 

CO 48.56 lb/ton 

NOx 126.5 lb/ton 

PM-I 0 4.82 lb/ton 

CO 252.6 lb/ton 

NOx 2.6 lb/ton 

SOx 0.4 lb/ton 

PM-I 0 34.6 lb/ton 

CO 85 lb/ton 

NOx 6 lb/ton 

SOx 1.0 lb/ton 

PM 16lb/ton 

CO 48.56 lb/ton 

NOx 126.5 lb/ton 

PM-I 0 4.82 lb/ton 

CO 0.014 lb/gal 

NOx 0.66 lb/gal 

PM 0.177 lb/gal 



' 

TA BURN TYPE .. MATERIAL iA · QUANTITY co (lb)' NOx (lb) SOx (lb) PM·10 (lb) DU (gr) 
14 Burn Cage wood/cardboard 131b 1.6 0.02 0.003 0.2 

plastic/paper 351b 1.5 0.1 0.02 0.3 
HE 21b 0.05 0.1 0.005 

fire starter aid/fluid ~gal 0.01 0.3 0.1 
SUM 3.3 0.5 0.02 0.6 0 

16 Flash Pad wood 16001b 202.1 2.1 0.3 27.7 
rags/paper 501b 2.1 0.2 0.03 0.4 

SUM 204.2 2.2 0.3 28.1 0 
using propane propane 1001b 0.4 0.03 0.006 0.08 

rags/paper 501b 2.1 0.2 0.03 0.4 
SUM 2.5 0.2 0.04 0.5 0 

Solvent Burn solvent 55 gal 0.8 36.3 0 9.7 
oil 55 gal 1.6 0 0 16 

scrap wood 16001b 202.1 2.1 0.3 27.7 
SUM 204.5 38.4 0.3 53.4 0 

using propane propane 1001b 0.04 0.003 0.0006 0.008 
solvent 55 gal 0.8 36.3 0 9.7 

oil 55 gal 1.6 0 0 16 
SUM 2.44 36.303 0.0006 25.708 0 

36 Wood Burn wood 83000lb 10482.9 107.9 16.6 1435.9 
Lex an 2501b 10.6 0.75 0.125 2 

diesel or kerosene 10 gal 0.3 2.9 
DU 55 gr 0.00055 

SUM 10493.8 108.7 16.7 1440.8 0.00055 
Sled Track Test wood 20001b 252.6 2.6 0.4 34.6 

HE 99lb 2.4 6.3 0.2 
DU 40000 gr 0.4 

SUM 255 8.9 0.4 34.8 0.4 



SECTION 2 - AMBIENT AIR QUALITY EMISSION IMPACT ANALYSIS 

Air emission impacts from open burning are regulated under ambient air quality standards set 
forth by federal statutes and adopted by the State of New Mexico. Air emissions from LAt"\l"L 's 
open burning operation include criteria pollutants such as carbon monoxide (CO), oxides of 
nitrogen (NOx), particulate matter (PM), and sulfur dioxide (S02). In addition, impacts from 
depleted uranium (DU) must meet the NESHAP standards for radionuclide emissions as set forth 
in 40 CFR 61 Subpart H, emissions of radionuclides from Department of Energy facilities shall 
not exceed those amounts that would cause any member of the public to receive in any year an 
effective dose equivalent of 10 mrem. 

Compliance with the ambient air quality standards was determined using the SCREEN 3 air 
emissions dispersion model. Impact estimates from DU was determined using the HOTSPOT 8.0 
emissions dispersion model. 

Results of the impact analysis, the parameters supplied to the modeling programs, and the 
applicable standard for each regulated pollutant are shown in Tables 7- 12 for both the 
maximum impact and for the nearest off-site location for each open bum operation. The impacts 
from all regulated pollutants are shown to be well below the ambient standards at all affected 
locations. 

Air Quality Impacts 

Criteria Pollutants 

Air quality impacts of the combustion products CO, NOx, SO,, and PM were assessed at the 
maximum impact points and the nearest off-site receptors for each open bum operation. 
Compliance with the standard was evaluated using the SCREEN 3 air emissions dispersion 
model. The SCREEN 3 model was developed and approved by EPA as a screening procedure 
for estimating air quality impacts of stationary sources. SCREEN 3 is a conservative model 
which uses worst case meteorological data to determine emission impacts. In addition, the 
SCREEN 3 model assumes that emissions from a source or operation is continuous. Because 
open burning operations at LANL are intermittent with varying bum times, source terms 
supplied to the SCREEN 3 model were determined as follows: 

• 1-hr impacts are normally estimated by the SCREEN 3 model. Emission quantities supplied 
to the model came from the total emissions from a single bum divided by the number of 
hours the bum lasted. 

• 8 and 24-hr impacts were estimated by taking the 1-hr impact results and multiplying by 
constants developed by EPA (i.e. 0.7 and 0.4 respectively). 

• The conservative impact data generated by the model assumes the emission is continuous 
(lasts 24 hours a day, 365 days a year). 



TABLE 9, TA-14 BURN CAGE 

CHEMICAL MODELING AMBIENT AIR QUALITY STANDARD AIR CONCENTRATION AT: PARAMETERS 61 M (Max.) 2042 M (Pajarito Rd.) 2286 M (SR 4) co 8-hour average 0.5 mg/m3 (8.7 ppm) 0.5 ppm 4E-03 ppm 3E-03 ppm D Stability 1-hour average 2.0 mg/m3 (13.1 ppm) 0.8 ppm 6E-03 ppm 5E-03 ppm NOx 24-hour average 5.0 ).lg/m3 (0.1 ppm) 2E-02 ppm 1E-04 ppm ge-05 ppm 60 min burn Annual arithmetic 1.0 J.lg/m3 (0.05 ppm) 3E-03 ppm 2E-05 ppm 2E-05 ppm time average 
PM 24-hour average 150 ).lg/m 3 137 J.lg/m3 1 J.lglm3 1 J.lg/m3 2.5 meters/sec. ~-day average ·110 J.lg/m3 

wind speed 30-day average ·go J.lg/m3 

Annual geometric 60 J.lg/m3 27 J.lg/m3 0.2 ).lg/m3 0.2 J.lglm3 
mean 

so2 24-hour average 5.0 J.lg/m3 (0.1 ppm) 0.03 ppm 2E-04 ppm 2E-04 ppm Heat Released Annual arithmetic 1.0 J.lg/m3 (0.02 ppm) 0.01 ppm 4E-05 ppm 4E-05 ppm 15,748 cal/sec. average 

• Impacts were not averaged for standard. 

TABLE 10, TA-16 FLASH PAD AND SOLVENT/OIL BURNS 
CHEMICAL MODELING AMBIENT AIR QUALITY STANDARD AIR CONCENTRATION AT: 

co 

NOx 

PM 

502 

PARAMETERS 498 M (Max.) 1828 M (SR 4) 8-hour average 0.5 mg/m3 (8.7 ppm) 0.5 ppm 0.2 ppm D Stability 1-hour average 2.0 mg/m3 (13.1 ppm) 1 ppm 0.8 ppm 24-hour average 5.0 1-1g/m3 (0.1 ppm) 2E-03 ppm 6E-04 ppm 120 min burn Annual arithmetic 1.0 ).lg/m3 (0.05 ppm) 0.002 ppm 3E-04 ppm time average 
24-hour average 150 J.lg/m3 30 ).lg/m 3 

10 J.lg!m3 
2.5 meters/sec. 7 -day average •110 J.lg/m3 

wind speed 30-day average ·go J.lg/m3 

Annual geometric 60 J.lg/m3 2 ).lg/m3 
0.4 1-1g/m3 

mean 
24-hour average 5.0 1-1g/m3 (0.1 ppm) 2E-04 ppm 6E-05 ppm Heat Released Annual arithmetic 1.0 1-1Qim3 (0.02 ppm) 7E-06 ppm 2E-06 ppm 15,7 48 call sec. average 

1 8-hour and 24-hour evaluations took the maximum !-hour impacts from flash burning and multiplied by the factors of0.7 and 0.4 respectively supplied by EPA for averaging time adjustments. 

~ Annual arithmetic average and the annual geometric mean were derived by summing emissions from all burning operations and dividing by 8760 hours. 

3 The 7-day average and 30-day average were not evaluated. 

N/E - No Evaluation Perfonned. 
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1.0 Introduction 
This document addresses the overall baseline human health and ecological effects of exposure 

to chemicals of potential concern (COPC) in surface soil and sediment, surface water, and air 

at Technical Area (TA) 14 at Los Alamos National Laboratory (LANL). 

The human health risk assessment is an estimation of potential risk which may occur at T A-

14 under normal operating conditions. This risk assessment was performed in accordance 

with the "Risk Assessment Guidance for Superfund" (RAGS) (U.S. Environmental Protection 

Agency [EPA], 1989) and additional guidance provided by EPA. 

The ecological risk assessment process performed for the TA-14 site is a screening level 

assessment. Methodology used is based on screening level guidance presented by EPA (EPA, 

1992; 1996a; 1997) and by Wentsel et al. ( 1996) and is consistent with a phased approach. 

This assessment utilizes conservatism in the estimation of ecological risks; however, 

ecological relevance and professional judgement are also incorporated, as · :3mmended by 

EPA (1996a) and Wentsel et al. (1996), to ensure that the predicted exposures of selected 

ecological receptors reasonably reflect those expected to occur at the site. 

This report consists of the following major elements: identification of COPC (Section 2), 

human health risk assessment (Section 3), and ecological risk assessment (Section 4). 

2.0 Identification of Chemicals of Potential Concern 
This section identifies the COPC for TA-14 at LANL . Pertinent data collection 

considerations are discussed, and the data evaluation process is presented. 

Data collected during the investigations were evaluated for use in this risk assessment in 

accordance with EPA guidance (EPA, 1989). This process included evaluating the sample 

collection and analytical methods used, evaluating the quality of the data, and selection of the 

COPC. The goal of the COPC selection process was three-fold: (1) to identify those 

chemicals that are likely to be site-related, (2) to determine the acceptability of the analytical 

data for use in the risk assessment, and (3) to focus the risk assessment on those constituents 

that represent the dominant potential risks at these sites. The various analytical data used are 

provided in Appendices E and G of the TA-14 NOD Response, Attachment 4-9 of the OB/OD 

Part B Permit Application, or at the end of this document. 
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2. 1 Site Descriptions 
TA-14 is located within the west central area of LANL on the southern edge of Three-Mile 

Mesa. It is bounded on the south by Caiion del Valle and on the north by Three-Mile 

Canyon. The mesa tops are primarily woodlands and savanna. Topography includes steep 

canyon cliffs, a fairly level wooded mesa top, forested slopes, and canyon bottoms. Mesatop 

elevations range from approximately 7,350 to 7,450 feet above mean sea level (amsl); canyon 

bottom elevations range from 7,110 to 7,400 feet amsl. 

2.2 Methodology for Selection of Chemicals of Potential Concern 
This section presents the procedure used to identify the COPC for TA-14. The analytical data 

were organized by medium into individual data sets (e.g., surface soil data). For individual 

data sets that contained nondetections (i.e., data which were "U" or "UJ" qualified), the 

detection limit of the nondetected result was divided by two before any statistical calculation 

was performed. Samples with duplicates were averaged and treated as a single result for any 

statistical calculations. Both of these steps are in accordance with EPA guidance (EPA, 

1989). All statistical calculations were performed using STA TISTICA ® (Statsoft, 1996) for 

Windows, Version 5. The following statistical manipulations were performed on each of the 

individual data sets: 

• Frequency Sampled - Number of samples that were collected and analyzed for a 
particular chemical in a specific medium. Field duplicate samples for the same 
sample locations were averaged and counted as a single sample. 

• Number of Detections- Number of detections of a particular chemical in a 
specific medium. 

• Maximum Concentration - Highest concentration of a particular chemical in a 
specific medium. 

• Minimum Concentration - Lowest concentration of a particular chemical in a 
specific medium. This value may be one half of the detection limit for data 
sets which contain only nondetections. 

• Mean Concentration - Arithmetic mean of a particular chemical in a specific 
medium. 

• Standard Deviation - Sample standard deviation of a particular chemical in a 
specific medium. 
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• 

• 

Upper 95-Percent Confidence Limit of the Mean (UCL) - Upper 95-percent 
UCL was calculated for a chemical in a specific medium using the Student's t 
statistic and assuming that the analytical data were normally distributed. 

Upper 95-Percent Upper Tolerance Limit (UTL) - Upper 95-percent UTL was 
calculated for a chemical in a specific medium for comparison to background. 

Subsequent to the statistical calculations, analytical results were screened using criteria from 
EPA guidance (EPA, 1989) to focus the risk assessment process on those constituents that 
were COPC. The screening criteria included the following: 

• COPC which were 100 percent nondetections for a given medium were 
eliminated from consideration. 

• If inorganic chemicals were present in soil at naturally occurring background 
levels, they were eliminated from consideration. The 95-percent UTL for the 
T A-14 analytical data were compared to 95-percent UTL regional background 
concentrations. If the TA-14 UTL was less then the regional background UTL, 
the inorganic chemical was eliminated as a COPC. 

• All metals which are considered essential nutrients were eliminated from 
consideration. 

• Due to the presence of several laboratory contaminants in virtually all 
environmental sampling efforts, the EPA has developed guidance for 
eliminating these contaminants from consideration as COPC. A chemical is 
excluded from consideration if the maximum sample concentration does not 
exceed 1 0 times the highest blank concentration for all common laboratory 
contaminants (these include 2-butanone, acetone, methylene chloride, toluene, 
and phthalate) or does not exceed 5 times the highest blank concentration for 
other chemicals (EPA, 1989). This criterion was developed by the EPA to 
prevent the inclusion of chemicals that are most likely sampling or analytical 
artifacts. Although no COPC were detected in the TA-14 blank samples, it is 
possible that both of the phthalate compounds detected in surface soil samples 
from TA-14 are laboratory contaminants. 

• Constituents that are infrequently detected may be artifacts in the data due to 
sampling, analytical, or other problems (EPA, 1989). Constituents were 
eliminated from further consideration as COPC if they were detected in 
5 percent or less of the data from a particular source area. Class A 
carcinogens, however, were not eliminated on the basis of frequency of 
detection. 

The remaining COPC were carried through the risk assessment process. 
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2.3 Chemicals of Potential Concern 
Existing analytical data for surface soil and surface water at TA-14 are summarized in 

Tables 2-1 and 2-2. Included in this summary are the number of samples (N), the number of 

detections, the maximum and minimum values, mean, standard deviation, 95-percent UCL, 

95-percent UTL, the LANL regional background value (if it exists), the determination of 

whether the analyte is a COPC, and the reason for exclusion if the analyte is not a COPC. 

Table 2-3 summarizes the air modeling results for air emissions from the open detonation of 

wood and plastic waste at T A-36. TA-36 was selected as a worst-case waste treatment and 

receptor location for the modeled scenario because its treatment capacity (2,000 pounds) 

greatly exceeds the treatment capacity of the TA-14 OD unit (20 pounds). Open detonations 

at TA-14 are smaller in size and at a greater distance from potential receptors. Therefore, 

under baseline conditions, air emissions due to routine operations at TA-14 are minimal (i.e., 

no risk to potential occupational receptors). 
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Chemical of Number of 
Potential Concern N Detects 

Barium0 12 12 

Total Berylliumc 12 12 
Cadmiumc 12 12 

Chromiumc 12 12 

Total Lead0 12 12 
HMXC 25 25 

RDX0 25 9 

Tetrylc 25 4 

TNT" 25 10 

Bis-2- 25 3 
Ethylhexylphthalated 

Di-n- 25 I 
Octyphthalated 

Pyre ned 25 1 

"UCL = Upper Confidence Limit. 
bUTL = Upper Tolerance Limit. 
csampling results have units of ppm. 
dSampling results have units of ppb. 

Minimum 

120 

1.8 

0.08 

5.2 

13 

1.1 

0.15 

0.2 

0.2 

165 

165 

165 

Table 2-1 
Surface Soil Sampling Summary 

LANL Technical Area 14 

Standard 95% 
Maximum Mean Deviation UCLa 

550 249 144 340 

4.6 2.94 0.80 3.45 

3.4 0.53 0.92 1.11 

17 9.72 3.41 11.9 

79 37.5 18.30 49.13 

876 209 200 292 
4.3 0.89 1.13 1.36 

12.7 0.96 2.57 2.02 

181.6 11.0 36.72 26.2 

1100 238 219 329 

690 186 105 229 

3800 310 727 610 

e = Not a chemical of potential concern because on-site concentrations are less than background. 
f = Not a chemical of potential concern based on frequency of detection. 
N = Number of samples. 
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Reason 
95% Background Chemical of for 
UTLb 95% UTL Concern Exclusion 

638 1140 No e 
5.11 3.31 Yes 
3.02 2.70 Yes 

18.9 34.2 No e 
87.0 39 Yes 

665 NA Yes 
3.46 NA Yes 

6.82 NA Yes 

94.6 NA Yes 

738 NA Yes 

425 NA No f 

1966 NA No f 



Chemical of Number of 
Potential Concern N Detects 

Bariumc 10 10 

Total Berylliumc 10 7 

Cadmiumc 10 4 

Chromiumc 10 10 

Total Leadc 10 8 

"UCL = Upper Confidence Limit. 
bUTL = Upper Tolerance Limit. 
csampling results have units of ppb. 
dND = No data. 
N = Number of samples. 
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Minimum 

25 

0.05 

0.05 

1.9 

0.5 

Table 2-2 
Surface Water Sampling Summary 

LANL Technical Area 14 

Standard 95% 
Maximum Mean Deviation ucL• 

120 63.4 32.9 87.0 

3 0.79 0.93 1.45 

2.8 0.70 0.98 1.40 

5.8 3.79 1.28 4.71 

11 3.23 3.31 5.59 

6 

95% Background Chemical Reason for 
UTLb 95% UTL of Concern Exclusion 

158 NDd Yes 

3.46 ND Yes 

3.50 ND Yes 

7.48 ND Yes 

12.7 ND Yes 



Chemical of 
Potential Concern 

Carbon Monoxide ( 1-hour average) 
Sulfur Dioxide (24-hour average) 
Lead (3-month average) 
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Table 2-3 
Air Quality Modeling Summary 

LANL Technical Area 14 

Air Concentrations at Pajarito Road Air Concentrations at White Rock 
(800 m NNE) (2980 m ESE) 

0.16 mg/m3 0.02 mg/m3 

0.054 ug/m3 0.02 ug/m3 

4.3 X I 0"6 ug/m3 1.6 x 10·6 ug/m3 

7 

Ambient Air Quality Standard 

2.0 mg/m3 

5.0 ug/m3 

0.03 ug/m3 



I I 

3.0 Human Health Risk Assessment 
This human health risk assessment was performed in accordance with RAGS (EPA, 1989) and 

additional EPA guidance. 

3.1 Exposure Assessment 

This section identifies exposure pathways and quantifies chemical intakes. The purpose of 

this exposure assessment is to estimate the type and magnitude of exposure to humans. 

3. 1. 1 Exposure Pathways 

For exposure and potential risks to occur, complete exposure pathways must exist. A 

complete pathway requires the following elements (EPA, 1989): 

• A source and mechanism for release of contamination, 
• A transport or retention medium, 
• A point of potential human contact (exposure point), and 
• An exposure route at the exposure point. 

If any one of these elements is missing, the pathway is not considered complete. Following is 

a brief discussion of the exposure pathway elements. 

Contamination sources and the transport /retention medium are the same as those addressed in 

Section 2.3. At TA-14, the primary medium of concern is surface soil. 

Exposure points are locations of human contact with contaminated media. Exposure points 

consider human activity patterns and the location of potentially exposed individuals relative to 

the location of contaminated media. For this assessment, contact with potentially 

contaminated media takes place as a result of occupational exposure. To maintain the 

conservative methodology of RAGS (EPA, 1989), the contact point for soil and surface water 

contamination in all exposure scenarios is located at the contaminant source. 

The following three exposure routes were examined: 

• Ingestion, 
• Inhalation (both dust and modeled air concentrations), and 
• Dermal contact. 
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Because land use at LANL and T A-14 is restricted, the only potential current on-site user is 

an occupational receptor. The potentially complete exposure pathways include exposure to 

surface soil, surface water (under limited conditions), and air. Figure 3-1 illustrates the site 

conceptual model for TA-14. Table 3-1 lists the complete human exposure pathways for 

current land use. This table also indicates which pathways have been selected for risk 

characterization and presents the rationale for inclusion or exclusion of each pathway. 

Since land use at TA-14 is expected to remain under DOE control, future pathways at TA-14 

will be similar the current pathways listed above. Therefore, this risk assessment assumes that 

any restrictions currently in place will remain in place for the foreseeable future. Under these 

conditions, the current and future human health risks are identical (i.e., the pathways and 

receptors are the same). For the remainder of the document, these risks will be linked to an 

occupational receptor with no further consideration of whether the exposure is current or 

future. 

3.1.2 Quantification of Exposure 
This section describes the estimation of exposure (intake) for the COPC that may come into 

contact with human receptors. The process involves the following: 

• Identification of applicable human exposure models and input parameters, 

• Determination of the concentration of each chemical in environmental media at 
the point of human exposure, and 

• Estimation of human intakes. 

For each potentially complete future exposure pathway identified in Section 3 .1.1, a 

reasonable maximum exposure (RME) scenario has been developed. The RME is the highest 

exposure that is reasonably expected to occur at a site (EPA, 1989). The intent of the RME, 

as defined by EPA, is to estimate a conservative exposure case (i.e., well above the average 

case) that is still within the possible range of exposures. The RME is both protective and 

reasonable but is not the worst possible case (EPA, 1991a). 
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Table 3-1 
Potentially Complete Human Exposure Pathways at LANL Technical Area 14 

- -

Pathway 
Environmental Potentially Exposed Selected for 

Medium Exposure Route Population Evaluation Reason for Selection or Exclusion 

Surface Soil Inhalation Residential No No current or future on-site residents or 
Ingestion Recreational recreational users at TA-14. 

Dermal Contact 

Surface Soil Inhalation Occupational Yes Potential intermittent occupational exposure is 
Ingestion likely under current and future operating 

Dermal Contact conditions. 

Surface Water Inhalation Residential No No current or future on-site residents or 
Ingestion Recreational recreational users at T A-14. 

Dermal Contact 

Surface Water Ingestion Occupational Yes Potential intermittent occupational contact with 
Dermal Contact surface water is unlikely. At TA-14, there is no 

permanent on-site surface water (all surface water 
is due to runoff). However, exposure and the 
associated risk due to contact with surface water 
were calculated as a worst-case scenario. 

Air" Inhalation Occupational Yes Air modeling calculated COPC air concentrations to 
a potential occupational receptor. 

Groundwater Inhalation Residential No No current or projected use of groundwater at TA-
Ingestion Recreational 14. 

Dermal Contact Occupational 

Subsurface Soil Inhalation Residential No No subsurface soil analytical information was 
Ingestion Recreational available for TA-14. However, due to the activities 

Dermal Contact Occupational which occur at the site, waste burning and 
detonations, surface soil is the only media of 
concern. Surface soil COPC are expected to be the 
risk drivers. 

"Air refers specifically to evaluating exposure using air modeling data. Potential exposure by inhalation of constituents from other media (e.g., soil) is 
presented with those media. 
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3.1.2.1 Exposure Models 
The primary source for the exposure models used in this baseline risk assessment is RAGS 
(EPA, 1989). Shown below is the generalized equation for calculating chemical intakes: 

where 

I 

c = 

CR = 

EFD = 

EF = 

ED 

BW = 

AT 

I= c CR X EFD 
BW X AT 

Intake; the amount of chemical at the exchange boundary (milligrams 
per kilogram [ mg!kg] body weight per day [ mg/kg-day ]). 

Chemical concentration at the exposure point; the concentration 
contacted over the exposure period (e.g., mg per liter [mg/L] water or 
mg/kg soil). 

Contact rate; the amount of contaminated medium contacted per unit 
time or event (e.g., mg per day [mg/day] soil ingestion rate or cubic 
meters per hour air inhalation rate). 

Exposure frequency and duration; describes how often and how long 
exposure occurs. Often calculated using two terms (EF times ED). 

Exposure frequency (days/year). 

Exposure duration (years). 

Body weight; the average body weight over the exposure period (kg). 

Averaging time; period over which exposure is averaged (days). 

Each model for exposure to COPC at TA-14 is summarized below. 

Ingestion of Soil and Surface Water 
For estimating chemical intake from ingestion of soil and surface water, the following 
equation applies: 
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where 

Intake = 

IR = 

F 

Intake = 
ci x EF x F x IR x ED 

ATx BW 

Intake of chemical through ingestion of medium (mg/kg-day). 

Chemical concentration in medium i (mg/kg or mg/L). 

Ingestion rate for medium i and receptor (kg/day or Llday). 

Fraction of ingested medium from contaminated source (unitless). 

EF, ED, BW, and AT are defined above. 

Inhalation of Dust 

Ambient sampling for beryllium has been conducted at numerous regional, perimeter, and on

site locations at and surrounding LANL. The measured on-site beryllium concentrations (see 

LANL's Environmental Surveillance Reports for 1993, 1992, 1991, and 1990) are 

significantly lower than the TA-14 site-specific values modeled in this analysis. This risk 

assessment was performed based on an EPA particulate emission factor (EPA, 1996) using 

T A -14 site-specific values. 

For estimating respirable particulate emission from wind erosion, assuming an unlimited 

reservoir, the equation is (EPA, 1985): 

where 

= 

v 

[u] = 

= 

h:\766969\obodspeclnod\ta-14 wpd 

PM10 emission factor (grams per square meter [g/m2]-hour [hr]). 

Fraction of contaminated surface vegetative cover (unitless, assumed to 
be 0). 

Mean annual wind speed (meters [m] per second [sec], 3.2 m/sec). 

The threshold value of wind speed at 7 m (rnlsec). 
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f(x) = Function plotted in EPA, 1985 [f(x) = 1.5] where x = 0.886 u/[u]. 

Once the PM10 emission factor is calculated, the emission rates for the individual COPC were 
calculated according to the following: 

where 

RIO = Emission rate of contaminant as PM10 (mglhr). 

a Chemical concentration r mglkg). 

EIO = PM10 emission factor (g/m2-hr). 

A = Site area ([m2
], assumed to be 1000 m2

). 

c = Conversion factor for kg to g. 

Once the dust concentration in air has been calculated for each COPC, the chemical intake is: 

where 

c. = 
I 

BA 

IR 

ET = 

ci x BA x IR x ET x EF x ED 
Intake = 

BWxAT 

Chemical - specific air concentration (g/cubic meter [m3
]). 

Bioavailability factor (unitless). 

Inhalation rate (m3/event, typically m3/hr). 

Exposure time (hr/day). 

EF, ED, BW, and AT are defined above. 

Dermal Contact Soil and Sediment 
The following is the chemical intake equation for dermal· absorption of chemicals due to 
contact with soil or sediment: 
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where 

AD 

c. 
I 

SA = 

AF 

ABS 

CF = 

EF 

AD= 
ci x AF x ABS x CF x SA x EF x ED 

ATx BW 

Absorbed dose (mg/kg-day). 

Chemical concentration in medium (mg/kg). 

Skin surface area available for contact (square centimeters [cm2]/event). 

Soil-to-skin adherence factor (mg/cm2). 

Skin absorption factor (unitless). 

Conversion factor (10-6 kg/mg). 

Exposure frequency (events/year). 

ED, BW, and AT are defined above. 

Dermal Contact with Surface Water 

The following is the intake equation for dermal absorption of chemicals due to contact with 

surface water: 

where 

AD = 

c. = 
I 

SA = 

PC 

CF 

ET 

AD 
ci x sA x PC x CF x ET x EF x ED 

BWxAT 

Absorbed dose (mg/kg-day). 

Chemical concentration in surface water (mg/L). 

Skin surface area available for contact ( cm2
). 

Chemical-specific dermal permeability (EPA, 1992a). 

Conversion factor (1 o-3 L/cm3
). 

Exposure time (hr/day). 

EF, ED, BW, and AT are defined above. 
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3.1.2.2 Exposure Parameters 

Three types of parameters are used in exposure models to estimate intake (EPA, 1989): 

• Chemical-related parameters (e.g., exposure point concentrations), 

• Parameters that describe the exposed population (e.g., contact rate, exposure 
frequency and duration, and body weight), and 

• Toxicity-related parameters (i.e., slope factors [SF] and reference doses [RID]). 

The exposed population and exposure-related parameters are summarized in Table 3-2. The 

exposure parameters were taken from EPA guidance and are based on best professional 

judgement using site-specific information where available. Upper-bound values are generally 

90th or 95th percentile values, depending on the data available for each parameter. A 

combination of upper-bound and average exposure parameters were used to estimate the RME 

for each scenario. 

3.1.2.3 Intakes for Chemicals of Potential Concern 

Noncarcinogenic and carcinogenic intakes of COPC at TA-14 are discussed in Section 3.3.3. 

Intakes are expressed in units of milligrams of individual constituent per kilogram of receptor 

per day. 

3.2 Toxicity Assessment 

Toxicity information is given in the same units provided by the source material (dose rates 

and concentrations are primarily used). The EPA weight-of-evidence classification (cancer 

class) system for carcinogenicity is presented here for reference. The classification is as 

follows (EPA, 1989): 

• Class A-Human carcinogen, 

• Class B 1-Probable human carcinogen; limited human data available, 

• Class B2-Probable human carcinogen; sufficient evidence in animals; 
inadequate or no evidence in humans, 

• Class C-Possible human carcinogen, 

• Class D-Not classifiable as to human carcinogenicity, and 

h:l 766969\obodspec\nod\ta-14. wpd 16 



I i 

Parameter 

Ingestion Rate 

Fraction Ingested 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time: 
Carcinogens 
Non carcinogens 

Adherence Factor 

Absorption Fraction 

Skin Surface Area 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time: 
Carcinogens 
Noncarcinogens 

Table 3-2 
Exposure Parameters 

Value Units Reference/Rationale 

OCCUPATIONAL INGESTION OF SOIL 

50 mg/day EPA, 1991a 

1 unitless Assumes all of soil intake from site 

24 day/year Maximum allowable time spent on site 
(including both detonation and bum 
activities) 

25 years EPA, 1991a 

70 kg EPA, 1991a 

EPA, 1989 
25,550 days 
9,125 days 

OCCUPATIONAL DERMAL CONTACT WITH SOIL 

1.0 mg/cm2 EPA, 1992a 

chemical unitless EPA, 1992a 
specific 

5,000 cm2/event EPA, 1992a 

24 day/year Maximum allowable time spent on site 
(including both detonation and bum 
activities) 

25 years EPA, 1991a 

70 kg EPA, 1991a 

EPA, 1989 
25,550 days 
9,125 days 

OCCUPATIONAL INHALATION OF DUST AND MODELED AIR CONCENTRATIONS 

Inhalation Rate 20 m3/day EPA, 1991a 

Exposure Frequency 24 day/year Maximum allowable time spent on site 
(including both detonation and bum 
activities) 

250 EPA, 1991a (modeled air 
concentrations) 

Exposure Duration 25 years EPA, 1991a 

Body Weight 70 kg EPA, 1991a 

Averaging Time: EPA, 1989 
Carcinogens 25,550 days 
Non carcinogens 9,125 days 

OCCUPATIONAL INGESTION OF SURFACE WATER 

Ingestion Rate 0.04 Llday EPA, 1991a 
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Parameter 

Fraction Ingested 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time: 
Carcinogens 
N oncarcinogens 

Table 3-2 (continued) 

Exposure Parameters 

Value Units 

1 unitless 

24 day/year 

25 years 

70 kg 

25,550 days 
9,125 days 

Reference/Rationale 

Assumes all of soil intake from site 

Maximum allowable time spent on site 
(including both detonation and burn 
activities) 

EPA, 1991a 

EPA, 1991a 

EPA, 1989 

OCCUPATIONAL DERMAL CONTACT WITH SURFACE WATER 

Dermal Permeability Constant 

Skin Surface Area 

Exposure Frequency 

Exposure Duration 

Exposure Time 

Body Weight 

Averaging Time: 
Carcinogens 
Noncarcinogens 

cm2 =square centimeter(s) 
cm/hr = centimeter(s) per hour 
hr/day = hour(s) per day 
kg= kilogram(s) 
L = liter(s) 
m3 = cubic meter(s) 
m3/hr =cubic meter(s) per hour 
mg = milligram(s) 

chemical 
specific 

5,000 

24 

25 

1 

70 

25,550 
9,125 

mg/cm2 = milligram(s) per square centimeter(s) 
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cm/hr EPA, 1992a 

cm2 EPA, 1992a 

day/year Maximum allowable time spent on site 
(including both detonation and burn 
activities) 

years EPA, 1991a 

hr/day Assumed value 

kg EPA, 1991a 

EPA, 1989 
days 
days 
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• Class E-Evidence of noncarcinogenicity for humans. 

Slope factors are typically calculated for potential carcinogens in Classes A, B 1, and B2. 

Quantitative estimation of slope factors for chemicals in Class C proceeds on a case-by-case 

basis. 

For chemicals, the primary source for toxicity values, both RID and SF, is the Integrated Risk 

Information System (IRIS) (EPA, 1997a). If a toxicity value for a given chemical is not 

available in IRIS, the secondary source is the Health Effects Assessment Summary Tables 

(HEAST) (EPA, 1996a). No surrogate values were developed for chemicals for which no 

toxicity information existed in either of the above references. 

Table 3-3 summarizes the chemical toxicity information including the COPC RID, SF, and 

EPA cancer classification. 

Chemical of 
Potential Concern 

Barium 

Beryllium 

Bis(2-ethylhexyl)phthalate 

Cadmium 

Chromium 

HMX 

Lead 

RDX 

Tetryl 

TNT 

Table 3-3 
Human Toxicity Factors Used for 
Chemicals of Potential Concern 

at LANL Technical Area 14 

Reference Doses• Slope Factors• 

Oral Inhalation Oral Inhalation 
(mglkg-day) (mg/kg-day) (mglkg-dayr• (mglkg-dayr• 

7.00E-02 NDb ND ND 

5.00E-03 ND 4.30E+OO 8.40E+OO 

2.00E-02 ND 1.40E-02 ND 

5.00E-04 ND ND 6.30E+OO 

l.OOE+OO ND ND ND 

5.00E-02 ND NAC NA 

ND ND ND ND 

3.00E-03 ND .IOE-01 ND 

ND ND ND ND 

5.00E-04 ND 3.00E-02 ND 

8All toxicity values from Integrated Risk Information System (IRIS) (EPA 1997a). 
~ = No data available to establish toxicity factor. 
"NA =Not considered to be carcinogenic to humans (EPA 1997a). 
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3.3 Risk Characterization 

This section provides a characterization of the potential health risks associated with the intake 

of chemicals at TA-14. Risk characterization compares estimated potential cancer risks with 

reasonable levels of risk for carcinogens and compares estimated daily intake (rate) with 

reference levels for noncarcinogens. Carcinogens may also pose a systemic (noncarcinogenic) 

hazard, and these potential hazards are characterized in the same manner as other 

noncarcinogens. 

Estimation of potential risk from exposure to the site contaminants is based on RAGS (EPA, 

1989). This assessment employs a health-protective bias that leads to the overestimation of 

risk. Individuals are exposed to an RME (see Section 3 .1.1) and exposure is evaluated (see 

Section 3.1.2) to provide estimates of daily intakes. These estimated intakes (rates) are 

combined with the individual chemical toxicological values (see Section 3.2) to determine the 

potential carcinogenic risks and the potential systemic impacts on human health. 

3.3.1 Estimation of Carcinogenic Risk 
In weighing occupational exposure to potentially carcinogenic compounds, a reasonable level 

of risk must be selected. The EPA used an incremental lifetime cancer risk (ILCR) (also 

referred to as excess cancer risk) of one in one million (1 x 10-6
) as the lower bound of an 

acceptable range for developing drinking water standards. The upper bound of an acceptable 

ILCR recommended by the EPA for drinking water is 1 in 10,000 (1 x 10-4
) (EPA, 1987). 

In addition, the EPA specifies a risk range of 10-6 to 10-4 associated with the consideration 

and selection of remedial alternatives for contaminated land in the National Oil and Hazardous 

Substances Pollution Contingency Plan (NCP) (EPA, 1990). 

Based on the regulatory precedents cited above, a reasonable and appropriate ILCR range 

would be from 10-6 to 10-4
• As implemented under the NCP, pathway ILCR greater than 

10-6 must receive risk management consideration (EPA, 1990). The quantitative risk 

assessment is one of many factors that is considered in the decision-making process for 

remediation. Therefore, there is no single risk value that defines "acceptable" and 

"unacceptable" risk. The purpose of this risk assessment is to present quantitative and 

qualitative estimates of potential risk; thus, all pathway risk greater than the lower bound of 

10-6 will be examined. 

For TA-14, cumulative site ILCRs were developed. These cumulative ILCRs included all 

media and pathways that were appropriate to combine. Cumulative ILCRs occur when there 
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is potential for an individual to be exposed to multiple pathways at the same given instant in 

time. Where the cumulative site ILCR to an individual based on the RME for both current 

and future land use is less than 10-4
, action is generally not warranted unless there are 

adverse environmental impacts (EPA, 199lb). 

Carcinogenic risk is estimated as the probability of an additional incidence of cancer above 

background. This risk is: 

ILCR = SF x Intake 

where 

ILCR = ILCR (unitless). 

SF = Carcinogenic SF [(mg/kg-day)- 1]. 

Intake = Chronic daily intake averaged over a 70-year lifetime (mg/kg-day). 

The carcinogenic SFs for the COPC are presented in Table 3-3. 

For a given pathway and medium with exposure to several carcinogens, the following 

equation was used to sum the cancer risk: 

where 

I 

Riskt,p = L ILCRP (chemi) 
i = 1 

Ris~P = Total cancer risk for pathway p (unitless). 

ILC~( che~) = Individual cancer risk for constituent i through exposure pathway p 
(unitless). 

Estimates of ILCRs for each exposure pathway are addressed in Section 3.3.3. 
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3.3.2 Estimation of Noncarcinogenic Risk 
Chemicals that pose a health threat other than cancer were evaluated by comparing an 
exposure level or intake to an acceptable level or RID. The ratio of estimated daily intake to 
the RID is termed the hazard quotient (HQ) and is defined as: 

where 

HQi,p 

Ii,p 

RID. 
I 

= 

= 

= 

Individual HQ for exposure to constituent i through exposure pathway p 
(unitless). 

Daily intake via a specific pathway p for constituent i (mg/kg-day). 

RID for exposure by the specific pathway (limited to oral and inhalation 
values) for constituent i (mglkg-day). 

The RID is an estimate of the intake level to which a human population, including sensitive 
subpopulations, may be chronically exposed without a significant risk of adverse health effects 
(EPA, 1989). The RIDs for the COPC at TA-14 are listed in Table 3-3. Because the HQ 
does not define intake response relationships, its numerical value should not be construed as a 
direct estimate of risk, but it does suggest that a given situation should be more closely 
scrutinized. The concept of the HQ implies the existence of a threshold for systemic health 
effects. It is a numerical indication of the fraction of acceptable limits of exposure or the 
degree to which acceptable exposure levels are exceeded. As this quotient increases toward 
unity, concern for the potential hazard of the constituent increases. A value above unity is an 
indication of risk, although a direct correlation to the magnitude of the risk cannot be drawn. 

In the case of simultaneous exposure to several chemicals, the hazard index (HI) is calculated 
to evaluate the potential risk from exposure to the mixture by summing the HQs for each 
chemical, media, and pathway. The total HI incorporates the assumption of additive effects 
when dealing with a mixture of components. The HI formula is as follows (EPA, 1989): 

I 

HI= L HQi 
i = 1 

where 

HI = Hazard index (unitless). 
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= Hazard quotient for exposure to constituent i (unitless). 

Summation of the individual HQs could result in an HI that exceeds 1, even if no single 
chemical exceeds its acceptable level. Mechanistically, it is not appropriate to sum HQs 
unless the constituents that make up the mixture have similar modes of action on an identical 
organ. Consequently, the summing of HQs for a mixture of compounds that is not expected 
to include the same type of effects could overestimate the potential risk. The EPA 
recommends that if the total HI is greater than unity, the components of the mixture should be 
grouped by critical effect, and separate hazard indices should be calculated for each effect. 

Estimates of noncarcinogenic risks for each occupational exposure pathway are provided in 
the following section. 

3.3.3 Results of the Human Health Risk Characterization 
Tables 3-4 and 3-5 summarize the risks for each exposure pathway at TA-14. Included in this 
summary are the carcinogenic and noncarcinogenic intakes; ILCR and HQ for each COPC and 
pathway; and pathway total ILCR and HI. 

The human health risk assessment suggests that the current level of contamination, for both 
surface soil and surface water, does not pose a potential significant risk to human health. 
None of the individual COPC for any of the pathways considered had an ILCR above 1 x 1 o-6 

or an HQ above 1.0. The current and future cumulative site ILCR to an occupational receptor 
based on the RME is 6.3 x 10-7

, well below 1 x 10-4. Therefore, under current and 
anticipated future conditions, exposure to COPC at T A-14 as a whole poses no potential 
significant carcinogenic risk (EPA, 1991b). 
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Table 3-4 
Estimated Daily Intakes and Incremental Lifetime Cancer 

Risks (ILCR) for LANL Technical Area 14 

Estimated 
Potentially Exposed Intake 

Population Exposure Pathway Chemical (mg/kg-day) 

Occupational Incidental Ingestion of Beryllium 5.8E-08 
Soil Bis(2-ethylhexyl)phthalate 5.5E-09 

RDX 2.3E-08 
TNT 4.4E-07 
Total 

Occupational Dermal Contact with Soil Beryllium 5.8E-08 
Bis(2-ethylhexyl)phthalate 8.3E-08 
RDX 2.3E-08 
TNT 4.4E-07 
Total 

Occupational Inhalation of Fugitive Beryllium 6.8E-ll 
Dust Cadmium 2.2E-ll 

Total 

Occupational Incidental Ingestion of Beryllium 2.0E-08 
Surface Water 

Occupational Dermal Contact with Beryllium 2.4E-09 
Surface Water 

ILCR 

2.5E-07 
7.7E-ll 
2.5E-09 
1.3E-08 
2.6E-07 

2.5E-07 
1.2E-09 
2.5E-09 
1.3E-08 
2.7E-07 

5.7E-10 
1.4E-10 
7.1E-10 

8.7E-08 

l.OE-08 

Occupational Inhalation of Air No carcinogenic chemicals of potential concern 
(modeled) 
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Table 3-5 
Estimated Daily Intakes and Hazard Quotients (HQ) 

for LANL Technical Area 14 

Estimated 
Potentially Exposed Intake 

Population Exposure Pathway Chemical (mglkg-day) HQ 

Occupational Incidental Ingestion of Beryllium 1.6£-07 3.2£-05 
Soil B is(2-ethy lhexy l )phthalate 1.5£-08 7.7£-07 

Cadmium 5.2£-08 l.OE-04 
HMX 1.4£-05 2.7£-04 
RDX 6.4£-08 2.1£-05 
TNT 1.2£-06 2.5£-03 
Total 2.9£-03 

Occupational Dermal Contact with Beryllium 1.6£-07 3.2£-05 
Soil Bis(2-ethylhexyl)phthalate 2.3£-07 1.2£-05 

Cadmium 5.2£-09 l.OE-05 
HMX 1.4£-05 2.7£-04 
RDX 6.4£-08 2.1£-05 
TNT 1.2£-06 2.5£-03 
Total 2.8£-03 

Occupational Inhalation of Fugitive No noncarcinogenic chemicals of potential concern 
Dust 

Occupational Incidental Ingestion of Barium 3.4£-06 4.9£-05 
Surface Water Beryllium 5.7£-08 l.lE-05 

Cadmium 5.5£-08 l.lE-04 
Chromium 1.8£-07 1.8£-07 
Total 1.7£-04 

Occupational Dermal Contact with Barium 4.1E-07 5.8£-06 
Surface Water Beryllium 6.8£-09 1.4£-06 

Cadmium 6.6£-09 1.3£-05 
Chromium 2.2£-08 2.2£-08 
Total 2.0E-05 

Occupational Inhalation of Air No noncarcinogenic chemicals of potential concern 
(modeled) 
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3.3.4 General Uncertainties 
The overriding uncertainties associated with the risk characterization are as follows: 

• 

• 

• 

The extrapolation of toxic effects obsaved at the high doses necessary to 
conduct animal studies to effects that might occur at much lower, more realistic 
doses. 

The extrapolation from toxic effects in laboratory animals to toxic effects in 
humans (i.e., responses of animals may be different from responses of humans). 

Pathway analyses have been conservative and generally do not include fate and 
transport considerations (such as dispersion or adsorption) in the estimates. 

Extrapolations from laboratory animal studies form the basis for the derivation of factors used 
to estimate risks. Uncertainties are taken into account when deriving RIDs and SFs. The risk 
assessment utilized EPA guidance in minimizing the uncertainties through the use of 
published standards and criteria to evaluate risks posed by chemicals measured at TA-14. 

In addition to the general uncertainties listed above, the sources of uncertainty in 
characterizing risk at TA-14 include the following: 

• Risk due to lead was not quantified. However, the maximum detected lead 
concentration in surface soil was 79 mg/kg. Most occupational preliminary 
remediation goals for lead are set at 1,000 mg/kg or higher (CEPA, 1996; EPA, 
1996). Therefore, lead is not of concern at T A-14. 

Risk assessment is ultimately an integrated evaluation of historical, chemical, analytical, 

environmental, demographic, and toxicological data that are as site-specific as possible. To 
safeguard against the effects of uncertainty in the evaluation, each step is biased toward health 
protective estimations. Because each step builds on the previous one, this biased approach 
should more than compensate for risk assessment uncertainties. In addition, the calculations 
presented in this risk assessment do not necessarily accurately represent currently existing or 

expected future exposure or health risks. Rather, they are estimates of potential risk only if 
all the conservative assumptions are realized. 

4.0 Ecological Risk Assessment 
As mentioned earlier, the ecological risk assessment for TA-14 is a screening level 
assessment. A screening level assessment is defined here as a preliminary evaluation of 
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potential ecological risks that incorporates limited site-specific data, conservative exposure 

assumptions, literature-obtained transfer factors, and literature-obtained or -derived 
ecotoxicological benchmark values. It is used as an evaluation tool to determine what 
chemicals in the environment may present risk and establishes a basis for the collection of 
additional site-specific data should risks be predicted. This assessment follows the generally 
accepted tiered approach as recommended by EPA (EPA, 1992c; 1996b; and 1997b). A 
discussion of the site, fate and transport characteristics, and COPC were discussed in previous 
sections of this document. This section briefly re-addresses components of the problem 
formulation phase of the ecological risk assessment that were presented in earlier sections of 
this document. It also includes the analysis and risk characterization components of the risk 
assessment process. 

4.1 Problem Formulation 
Problem formulation is the first step of an ecological risk assessment process. It can be 
defined as a systematic planning step that identifies the major factors to be considered in a 
particular assessment (EPA, 1992c ). In short, it establishes the goals, breadth, and focus of 
the assessment and is linked to the regulatory and policy context of the assessment. The 
problem formulation process begins with the initial stages of characterization exposure and 
ecological effects expected and observed. It describes the relationships among assessment and 
measurement endpoints, data required, and methodology that will be used to analyze the data. 
This section specifically addresses the ecology of the site (Section 4.1.1 ), the conceptual 

model (Section 4.1.2), the assessment and measurement endpoints used in the evaluation 
process (Section 4.1.3), and the chemicals of potential ecological concern (Section 4.1.4). 

4. 1. 1 Ecological Description 
The open burning/open detonation (OB/OD) units at TA-14 are located near the south rim of 
Three-Mile Mesa and bounded by Cafion de Valle and Three-Mile Canyon. The following 
information is based on LANL's Biological Resource Evaluations Teams' draft "Biological 
and Floodplain/Wetlands Assessment for Environmental Restoration Program Operable 
Unit 1085, TAs 14 and 67" (LANL, 1995). The elevation of the mesatop at the site is 

approximately 7,400 feet. The soils in this area consist primarily of Carjo loam, Pogna fine 
sandy loam, and Frijoles very fine sandy loam. Steep rock outcrops characterize the canyon 
wall south of the site, which descends about 300 feet into Cafion de Valle. The drainage in 
Cafion de Valle is ephemeral, flowing southeast to Water Canyon, about 1 mile downstream, 
which in tum flows into the Rio Grande, about 8 miles further downstream. 
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The vegetation on Three-Mile Mesa is woodland, dominated by ponderosa pine (Pinus 

ponderosa), pifion pine (Pinus edulis), and one-seed juniper (Juniperus monosperma). The 

dominant shrubs in this habitat include oaks (Quercus spp. ), mountain mahogany 

(Cercocarpus montanus), Apache plume (Fallugia paradoxa), and squawbush (Rhus 

trilobata). Herbaceous understory plants include mountain muhly (Muhlenbergia montana), 

blue grama (Bouteloua gracilis), little bluestem (Andropogon scoparius), bitterweed 

(Hymenoxys richardsonii), and wormwood (Artemisia carruthii). On the south-facing canyon 

wall and in the bottom of Cafion de Valle, the vegetation is dominated by ponderosa pine and 

one-seed juniper, with Gambel oak (Quercus gambelii) also becoming an important overstory 

species. Shrubs include New Mexico locust (Robinia neomexicana), cliffbush (Jamesia 

americana), mountain mahogany, and hybrid oaks (probably hybrids between Gambel oak and 

wavyleaf oak [Quercus undulata]). Herbaceous understory plants include mountain muhly, 

bluegrass (Poa spp.), little bluestem, big bluestem (Andropogon gerardii), and wormwood. 

Eighty-two species of birds are either known or expected to occur in the area, of which 42 are 

known to breed in TA-14 or TA-67. These include the American kestrel (Falco sparverius), 

great horned owl (Bubo virginianus), western wood pewee (Contopus sordidulus), common 

raven (Corvus corax), scrub jay (Amphelocoma coerulescens), American robin (Turdus 

migritorius), yellow-rumped warbler (Dendroica coronata), rufous-sided towhee (Pipilo 

eurythrophthalamus), and chipping sparrow (Spizella passerina). Mammalian wildlife species 

include mice (Peromyscus and Reithrodontomys spp.), voles (Microtus spp.), woodrats 

(Neotoma spp.), chipmunks (Eutamias spp.), Abert's squirrel (Sciurus aberti), gray fox 

(Urocyon cinereoargenteus), coyote (Canis latrans), bobcat (Felis rufus), black bear (Ursus 

americanus), mule deer (Odocoileus hemionus), and elk (Cervus elaphus). 

No threatened, endangered, or sensitive (TES) plant species are known or expected to occur in 

TA-14. NMED requested that LANL consider the potential exposure of nine TES wildlife 

species in the evaluation for the TA-14 NOD response. These include the Jemez Mountains 

salamander (Plethodon neomexicanus), bald eagle (Haliaeetus leucocephalus), American 

peregrine falcon (Falco peregrinus anatum), whooping crane (Grus americana), Mexican 

spotted owl (Strix occidentalis Iucida), broad-billed hummingbird (Cynanthus latirostris), 

southwestern willow flycatcher (Empidonax traillii extimus), gray vireo (Vireo vicinior), and 

meadow jumping mouse (Zapus hudsonius luteus). The following accounts describe the 

potential for each of these to occur at or be influenced by hazardous waste treatment 

operations at the TA-14 OB/OD units. 
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Jemez Mountains salamander. The Jemez Mountains salamander has been recorded in 

several canyons that cross LANL boundaries. The species occurs in moist locations, such as 

rotting logs, and especially on north-facing slopes with slopes greater than 37 percent. It has 

been recorded at elevations ranging from over 10,000 feet down to 7,180 feet (in Los Alamos 

Canyon). In Cafi.on de Valle, the Jemez Mountains salamander has been found at an elevation 

of 8,101 feet. Thus, the OB/OD units are situated at the lower extreme of the known 

elevation range of this species and nearly 700 feet below its known occurrence in Cafi.on de 

Valle. Because the slopes below this site are south-facing, it is highly unlikely that the moist 

micohabitat conditions necessary for this species exist on these slopes. Therefore, due to the 

absence of favorable habitat conditions, it is unlikely that this species will be affected by 

operations at the OB/OD units. 

Bald eagle. Bald eagles migrate and winter along the Rio Grande, roosting in White Rock 

Canyon and hunting on Cochiti Reservoir, as far upstream as Alamo Canyon. Storm water 

runoff from the area of the OB/OD units is hydrologically connected to this part of the 

Rio Grande through Cafi.on de Valle and Water Canyon, over a distance of about 9 miles, 

making possible a pathway for chemicals from this site to enter the food chain for this 

species. However, the large degree of dilution occurring along the path to the Rio Grande 

coupled with dilution within the reservoir itself would make this exposure pathway 

insignificant. 

American peregrine falcon. American peregrine falcon nesting habitat (cliffs) has been 

identified in Los Alamos County, north of LANL. The species has been observed on 

occasion in the area of LANL, but no nests have been recorded there. Lower Water and 

Ancho Canyons are marginally suitable for falcons, but no observations of the species have 

been made in the area of TA-14. Therefore, the potential for exposure to this species by 

chemical constituents at the OB/OD units is very low. 

Whooping crane. Whooping cranes migrate with sandhill cranes along the Rio Grande going 

to and from their wintering areas in central New Mexico (e.g., the Bosque del Apache 

National Wildlife Refuge) and other locations farther south. They use open fields and shallow 

bodies of water for feeding and resting during migration. Migratory flights between these 

locations tend to be at high altitudes for extended distances. Because open habitats favorable 

to this species do not occur at LANL, it is not expected that this species will occur within 

LANL boundaries except possibly as a fly-over. Thus, the potential for exposure of this 

species as a result of thermal treatment operations at the TA-14 OB/OD units is very low. 

h:l 766969\obodspec\nod\ta-14 .wpd 29 



Mexican spotted owl. The Mexican spotted owl has been documented at LANL, and nesting 

and roosting habitat for this species has been identified along Cafion de Valle, adjacent to 

TA-14 (LANL, 1997). Therefore, the potential exists for this species to occur at or near the 

OB/OD units. This species was used in the evaluation of ecological pathways. 

Broad-billed hummingbird. The broad-billed hummingbird nests in arid scrublands of 

southern New Mexico and occurs as far north as LANL as a vagrant. Thermal conditions 

limit the northern extent of successful breeding in this species. Therefore, its potential for 

occurrence at or near the OB/OD units is low, and the possibility of it nesting in the area is 

very remote. Consequently, the potential for exposure of this species to hazardous 

constituents resulting from thermal treatment operations at the TA-14 OB/OD units is low. 

Southwestern willow flycatcher. The southwestern willow flycatcher is known to occur in 

the Jemez Mountains, but breeding has not been confirmed there. Willow flycatchers nest in 

wooded riparian areas, particularly in willow-cottonwood associations. This species has been 

detected on LANL property. Although potential habitat exists for this species in Pajarito 

Canyon, it is unlikely to occur at or near the TA-14 OB/OD units due to the lack of favorable 

habitat in Cafion de Valle. Consequently, the potential for exposure of this species to 

hazardous constituents resulting from thermal treatment operations at the TA-14 OB/OD units 

is very low. 

Gray vireo. The gray vireo nests in pinon-juniper woodlands throughout much of central 

New Mexico, occasionally being as far north as Santa Fe. It has not been recorded in the 

area of TA-14. Consequently, the potential for exposure of this species to hazardous 

constituents resulting from thermal treatment operations at the TA-14 OB/OD units is very 

low. 

Meadow jumping mouse. The meadow jumping mouse is typically found in dense, tall, 

grassy vegetation, especially near streams, meadows, and other wetlands. The species occurs 

at higher elevations and populations have been found along the Rio Grande in the central part 

of the New Mexico. It has not been recorded in Los Alamos County and species-specific 

surveys at LANL have failed to document it in areas of favorable habitat. Because favorable 

habitat for this species does not occur at or near the OB/OD units at TA-14, it is highly 

unlikely that this species will be affected by thermal treatment operations at the site. 
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4.1.2. Conceptual Model 
The conceptual model for the TA-14 ecological risk assessment is presented in Figure 3-1. 
ExpC!sure is believed to be of greater significance to terrestrial receptors than to aquatic 
receptors due to the temporary nature of the ephemeral drainage. The woodland habitat is 
characterized in greater detail than the ephemeral drainage because the drainage does not 
support semi-aquatic wildlife. 

4. 1.3 Endpoints 
Endpoints for the T A-14 ecological risk assessment have been selected to be protective of the 
specific ecosystems and receptors associated with the area. Emphasis is placed on the two 
habitat types associated with TA-14: the woodland habitats and ephemeral drainage that leads 
to Canon de Valle (this drainage collects runoff from TA-14). Table 4-1 presents the 
management goals, assessment endpoints, and measurement endpoints associated with these 
two habitat types. Because the ephemeral drainage is very temporary in nature, it does not 
support semi-aquatic wildlife species that would normally utilize riparian systems. In addition, 
because no sediment data exist for the drainage, only surface water data will be used to gauge 
habitat quality. 

4.1.4 Chemicals of Potential Ecological Concern 
The identification of COPC is presented in Section 2.0. Because the process used in the 
selection of COPC for this risk assessment is not risk-based and only involves comparison to 
background concentrations, all COPC identified in the human health risk assessment will also 
be utilized as chemicals of potential ecological concern (COPEC). All COPEC are presented 
in Tables 2-1 through 2-3. Because no surface water background data were available, all 
chemicals detected in surface water were considered COPEC. 
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Table 4-1 
Endpoints for the LANL Technical Area 14 Ecological Risk Assessment 

~--- -

Management Goal Assessment Endpoint Measurement Endpoint 

. Protection of the natural plant and animal . Toxicity of soil to plants . Comparison of soil chemistry data with 
diversity of the woodland ecosystems of TA-14 phytotoxicity benchmark values 

. Toxicity of soil to terrestrial wildlife . Quotient Method 

. Protection of the aquatic ecosystems associated • Toxicity of surface water to freshwater biota . Comparison of surface water chemistry to 
with the ephemeral drainage water quality criteria . Percentage of total area of equivalent habitat 

impacted 
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4.2 Analysis 

By definition, the analysis phase "consists of the technical evaluation of data to reach 
conclusions about ecological exposure and the relationships between the stressor and 
ecological effects" (EPA, 1996b ). This phase follows the problem formulation phase of the 
ecological risk assessment, addresses exposure, and presents toxicity information. The 
products of the analysis phase will feed directly into the risk characterization segment. 

4.2.1 Exposure Assessment 
The exposure assessment examines the exposure pathways, ecological receptors, and methods 
used to quantify exposure. As discussed in Section 4.2.1, exposure to the selected receptors is 
only quantitatively estimated if a complete exposure pathway exists. 

4.2.2 Exposure Pathways 
As presented in Figure 3-1, ecological receptors can be exposed directly to soil contaminants 
associated with TA-14. Exposure can also occur through food chain interactions. Runoff 
from the site can also result in potential exposure of surface water and sediment biota to 
COPEC from TA-14 soils. The most significant exposure pathways for terrestrial receptors 
are direct uptake by plants and ingestion by wildlife. Direct uptake of COPEC from soil was 
assumed to be the major route of exposure of plants to COPEC, with exposure of plants to 
wind-blown soil assumed to be minor. In this assessment, COPEC in soil are considered 
bioavailable to a depth of 5 feet. This is supported by information on root depths (Reynolds 
and Wakkinen, 1987; Reynolds and Fraley, 1989). Exposure modeling for the wildlife 
receptors was limited to the food ingestion pathway. Inhalation and dermal contact were 
considered insignificant pathways relative to ingestion (Sample and Suter, 1994). Exposures 
for this screening-level assessment were modeled using an area use factor of 1, implying that 
all food items and soil ingested are from the site being investigated. Drinking water was also 

considered an insignificant pathway because of the lack of permanent surface water at this 
site. The potential exists for surface water biota to be exposed to runoff that collects within 
the drainage of Caiion de Valle. Consequently, surface water biota in this assessment were 

considered exposed to COPEC in surface water. 

4.2.3 Ecological Receptors 
Plants and wildlife were selected as indicators of potential risk to the terrestrial environment. 
A non-specific perennial plant was used as the receptor to represent plant species at the site. 
The wildlife receptor species used to evaluate potential ecological risk at the TA-14 OB/OD 
units were selected to represent the range of trophic levels that comprise the food web in the 
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woodland habitats of this site, including herbivores, insectivorous, omnivorous, and predators. 

In general, smaller species within each of these groups were used to model food chain 

transfers and exposures because they are likely to have smaller home ranges and, therefore, 

higher exposures to soil contaminants. Preference was generally given to species identified as 

occurring in TA-14 (based on species lists in LANL, 1995), although TES status was also 

considered. As discussed previously, nine wildlife species were evaluated for their potential 

presence at or near the OB/OD site. Of these, only the Mexican spotted owl was identified as 

being likely to occur in TA-14. This species was therefore selected as the large predator in 

the representative food web. The other selected receptors are the vagrant shrew (Sorex 

vagrans), western harvest mouse (Reithrodontomys mega/otis), montane vole (Microtus 

manta, 1s), American kestrel, and the gray fox. Table 4-2 presents the species-specific 

parameters used to model exposures in each of these receptors. 

Although the other eight TES listed by NMED have not been included directly in this 

assessment due to their low probability of occurrence, the selected receptors will act as 

surrogate receptors for many of them. For example, the western harvest mouse, a small 

omnivorous rodent, will act as a surrogate for the larger meadow jumping mouse. The 

American kestrel is modeled as an insectivorous bird, thereby representing potential risks to 

other insectivorous birds, which would include the gray vireo or southwestern willow 

flycatcher if they were to be present at the site. The exposure to the American kestrel as a 

result of feeding at the site is also expected to be greater than that of a peregrine falcon 

feeding in the area because of the smaller ranges of both the kestrel and its prey. 

With respect to the ephemeral drainage, only surface water biota were considered as potential 

ecological receptors. No specific taxa were selected to represent these biota. This is because 

ambient water quality criteria for the protection of freshwater aquatic life were used as 

toxicological benchmarks and are based on the most sensitive study species. 

4.2.4 Exposure Estimation 
Because site-specific biological monitoring data were not available for TA-14, exposure 

concentrations were estimated through the use of models. The maximum measured or the 

95 percent UCL COPEC concentrations (whichever was lower) from soil and surface water 

data were used to conservatively estimate potential exposures and risks to plants and wildlife 

at this site and to aquatic biota that may be associated with the Cafion de Valle drainage. 

Table 4-3 presents the transfer factors used in modeling the concentrations of COPEC through 

the food chain. 

h :I 766969\obodspeclnod\ta-14. wpd 34 



Table 4-2 
Data Used to Model Exposure in the Terrestrial Wildlife Species 

LANL Technical Area 14 

Body Weight8 Dietary Intakeb 

---

Indicator Species Class/Order (kg) (kg(dw)/day) Trophic Level Dietary Compositionc (percent) 

Vagrant shrew Mammalia/ 0.0046 
(Sorex vagrans) Insectivore 

Western harvest mouse Mammalia/ 0.0104 
(Reithrodontomys mega/otis) Rodent 

Montane vole Mammalia/ 0.0291 
(Microtus montanus) Rodent 

Gray fox Mammalia/ 2.5 
( Urocyon c inereoargenteus) Carnivore 

American kestrel Aves/ 0.111 
(Falco sparverius) Falconi form 

Mexican spotted owl Aves/ 0.518 
(Strix occidentalis) Strigiform 

"From Silva and Downing (1995) for mammals, and Dunning (1993) for birds. 
bFrom the allometric equations in Nagy ( 1987). 
cBased on data in EPA {1993), and Martinet al. (1951). 
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0.00111 Insectivore Soil: 13 
Insect: 100 

0.00233 Omnivore Soil: 2 Insects: 50 
Plants: 50 

0.00416 Herbivore Soil: 2 
Plants: 100 

0.146 Omnivore Soil: 2.8 Mice: 40 
Plants: 13 Voles: 40 
Insects: 7 

0.0218 Insectivore Soil: 2 
Insects: I 00 

0.0379 Carnivore Soil: 2 Mice: 50 
Shrews: 25 Voles: 25 

-



Table 4-3 
Transfer Factors Used in Exposure Models for 

LANL Technical Area 14 Ecological Risk Assessment 

Constituent of Potential 
Ecological Concern 

Barium 

Beryllium 

Cadmium 

Lead 

Bis(2-ethylhexyl)phthalate 

2,4,6-trinitrotoluene 

RDX 

HMX 

Tetryl 

"From Baes et al. (1984). 
bDefault value. 
cFrom NCRP (1989). 
dFrom Stafford et al. (1991 ). 
•from equations developed in Travis and Arms (1988). 
ifrom equations developed in Connell and Markwell (1990) 
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Soil-to-Plant Soil-to-Invertebrate 
Transfer Factor Transfer Factor 

1.50 X 10"1 a 1.00 X 10° b 

1.00 X 10·2 a 1.00 X 10° b 

5.50 X 10·l a 6.00 X 10"1 d 

9.oo x 10·2 c 4.oo x 10·2 d 

5.78 X 10·2 e 2.31 X 101 f 

4.60 X 10° e 1.58 X 101 f 

1.22 X 101 e 1.45 X 101 f 

2.74 X 101 e 1.36 X 101 f 

4.31 X 10° e 1.59 X 101 f 

36 

------~ 

Food-to-Muscle 
Transfer Factor 

2.00 X 104 c 

2.oo x 10·3 c 

5.50 X 104 a 

8.00 X 104 c 

2.07 X 10·3 e 

8.28 X 10"7 e 

1.46 X 10"7 e 

3.42x 10·8
• 

9.32 X 10·7 e 



4.2.4.1 Terrestrial Receptors 

Exposures to COPEC in the indicator wildlife species are estimated from maxir tm soil 

concentrations using the methods described in the EPA's "Wildlife Exposure Factors 

Handbook" (EPA, 1993). In the screening assessment, only the dietary exposure pathway is 

considered. The inhalation and dermal contact pathways are not considered to be significant 

pathways for COPEC in the soil. Although both of these pathways may lead to additional 

absorption of the COPEC, both are also linked to ingestion by the ingestion of soil particles 

that have been entrapped in the mucus lining of the nasal cavity and throat and the ingestion 

of soil through grooming. The absorption of COPEC from soil particles directly through the 

lungs or skin is expected to be insignificant with respect to that from the daily dietary intaKe 

of soil. 

The drinking water ingestion pathway is also expected to be minor. Surface water in this area 

is ephemeral and extremely limited, allowing little opportunity for COPEC to accumulate in 

the water. Ephemeral surface water may exist as runoff from precipitation events. 

The basic equation for estimating dose through the dietary pathway is: 

m 

D = ~ (C · F · I )/W p L.J k k k 
k=l 

where: 

DP = the potential average daily dose (mg/kg-day). 

ck the average COPEC concentration in the kth food type (mg/kg dry weight). 

Fk = the fraction of the kth food type that is contaminated. 

Ik = the ingestion rate of the kth food type (kg dry weight/day). 

w = the body weight of the receptor (kg wet weight). 

Natural history data used in modeling the exposure in each of the wildlife receptor species 

include the average or midpoint body weight, the total ingestion rate, and the fraction of the 

diet composed of various food types. For screening purposes, the calculation of Ck is based 

on the maximum modeled soil concentration. The food items of a particular type are 
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considered to be equally contaminated throughout the entire home range of the receptor; 
therefore, F k is 1. 

Estimates of the concentrations of COPEC in terrestrial plants were made using the chemical
specific concentration in soil from TA-14. Soil-to-plant transfer factors for inorganics were 
obtained from a variety of sources which include IAEA (1994), NCRP (1989), and Baes et al. 
(1984). Transfer coefficients for organic COPEC were estimated using the equation derived 
by Travis and Arms ( 1988), which is based on the linear regression of the log Kow for 
29 organic compounds ranging from 1.15 to 9.35 and analytically derived soil-to-plant 
bioconcentration factors. Concentrations in above-ground plant parts were estimated using the 
following equation from Baes et al. (1984): 

where: 

the concentration of the COPEC in vegetation (mg/kg, dry weight). 

the concentration of the COPEC in soil (mg/kg, dry weight). 

the soil-to-plant transfer factor (unitless). 

The average COPEC concentration in ingested soil is taken to be the 95 percent UCL or the 
maximum measured soil concentration, whichever is lower. For soil insects, soil-to-organism 
transfer factors were used to estimate the COPEC concentrations in their tissues on a dry 

weight basis. For organic COPECs in soil insects, the transfer factor was derived from the 
equation developed by Connell and Markwell (1990) for bioaccurnulation in earthworms: 

where: 

b-a 
BF = Yr . Kow 

X ·f oc 

BF the bioaccurnulation factor (unitless). 

YL = the fractional lipid content of the organism. 

Kow the octanoVwater partition coefficient. 
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(b-a) = a nonlinearity constant. 

X a proportionality constant. 

foe = the fractional organic carbon content in the soil. 

Although derived from earthworm data, the values for the nonlinearity constant (0.05) and 

proportionality constant (0.66) were applied to modeling uptake in soil insects. Because of 
differences in integument, it is expected that the uptake by earthworms will generally be 

greater than that of insects. Therefore, these factors are expected to yield conservative 

estimates of insect uptake. The lipid content in insects was estimated at 3.1 percent fresh 

weight (Taylor, 1975), which is 7.9 percent of dry weight, using a value of 61 percent water 

content in beetles (EPA, 1993). Based on the method described in Brady (1974), the fraction 

of organic carbon in the soil was estimated by dividing the organic matter content by the 

value 1. 7. The average organic matter content of 21 Southern Great Plains soils 

(1.55 percent) (Brady, 1974) was used to estimate the organic matter content in TA-14 soils. 

Except where literature-derived values are available, the soil-to-insect transfer factors for 

inorganics were assumed to be 1. 

Tissue concentrations in vertebrate prey species were estimated from the daily intake of the 

COPEC through the use of transfer factors for beef. The regression equation developed by 

Travis and Arms ( 1988) and based on the log K0 w value of the chemical of concern was used 

to derive food-to-beef transfer factors for the organic COPEC. Transfer factors for the 

inorganic COPEC were taken from IAEA (1994), NCRP (1989), and Baes et al. (1984). A 

weighted average of the concentrations of all food items (including ingested soil) was then 

used in the calculation of tissue concentrations in prey species and the dietary exposure rate in 

all indicator species. 

4.2.4.2 Aquatic Receptors 

For this assessment, aquatic macroinvertebrates were exposed to COPEC in surface water. 

Because risk was elevated by direct comparison of surface water concentrations to water 

quality criteria, it was not necessary to utilize exposure models. 

4.2.2 Effects Characterization 
The second major component of the analysis phase is to obtain information on the toxicity of 

the specific COPEC to the ecological receptors. Toxicity information is compiled into a form 
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that makes it comparable to either soil or surface water concentrations or to intake values. 

These values are referred to as benchmark screening values. 

4.2.2.1 Plants 
General information on the chronic toxicity of inorganic and organic compounds to vascular 

plants was primarily obtained from Will and Suter (1995). These benchmark values are based 

on lowest-observed-adverse-effect-levels (LOAEL) and are presented in Table 4-4. 

4.2.2.2 Wildlife 
No-observed-adverse-effect-levels (NOAEL) for chronic oral exposure were used as 

benchmarks for toxic effects to wildlife (Table 4-4). Because the NOAELs for the indicator 

wildlife species are based on NOAELs from test species, the latter were converted to 

NOAELs specific to indicator species using a power function of the ratio of body weights, as 

described by Sample et al. (1996). Thus: 

where: 

NOAELw = 

NOAELT 

BWT = 

BWw = 

s = 
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NOAELw = NOAELT __ T 
(

BW ls 
BWw 

the no-observed-adverse-effect-level for the wildlife indicator species 
(mg/kg-day). 

the no-observed-adverse-effect-level for the test species (mg/kg-day). 

the body weight of the test species (kg). 

the body weight of the wildlife indicator species (kg). 

a body weight scaling factor (s = 114 for mammals and s = 0 for birds). 
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Constituent of Potential Plant 
Ecological Concern Benchmark• 

Barium 500 

Beryllium 3 

Cadmium 3 

Lead 50 

Bis(2-ethylhexyl)phthalate ---
2,4,6-trinitrotoluene 30 

RDX 100 

HMX ---
Tetryl 25 

"From Will and Suter (1995). 

Table 4-4 
Toxicity Data for Ecological Receptors at 

LANL Technical Area 14 

Mammalian NOAELs 

Mammalian Test Species 
Test Speciesb NOAELC 

Lab rat• 5.1 

Lab rat 0.66 

Lab rat8 I 

Lab rat 8 

Lab rat 1771 

Lab rath 1.6; 

Lab rath 0.3h 

Lab ratj 10; 

Lab ratj 13k 

Avian NOAELs 

Avian Test Species 
Test Speciesd NOAELd 

Chicks 20.8 
f --- ---

Mallard 1.45 

American kestrel 3.85 

--- ---

--- ---
--- ---
--- ---
--- ---

bFrom Sample et al. (1996), except where noted. The body weight (in kilograms) for NOAEL conversion for the lab rat is 0.350 (except where noted). 
cFrom Sample et al. (1996), except where noted. 
dFrom Sample et al. (1996). 
•Body weight of 0.435 kg was used for NOAEL conversion (Sample et al. 1996). 
f ___ designates insufficient toxicity data. 
sBody weight of 0.303 kg was used for NOAEL conversion (Sample et al. 1996). 
hFrom EPA (1997). 
;From Ryan (1987). 
jEstimated using LD50 information specific to the compound (e.g., RTECS, 1997), and NOAEL information for TNT as described in Sample et al. (1996). 
kFrom Talmage et al. (1996). 
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When only subchronic oral NOAELT values were available, these where converted to chronic 

NOAELT values by applying an uncertainty factor of 0.2 (Sample et al., 1996). Similarly, 

when only chronic LOAELs were available for test species, an uncertainty factor of 0.2 was 

used to convert it to the NOAELT. In cases where only an acute toxicity value was available 

for a specific COPEC (e.g., a lethal dose to 50 percent of the test population [LD50]) but both 

a NOAEL and LD50 value were available for a closely related compound in the same test 

species, the NOAELT for the COPEC was estimated using the relationship from Sample et al. 

(1996): 

where, 

NOAELTX 

LDsoTX 

NOAELTY 

= 

rx( 
NOAELrrl NOAELrx = LD50 

LDsorr 

the no-observed-adverse-effect-level for COPEC X in test species T 
( mg/kg -day). 

the acute lethal dose to 50 percent of the test population of test species 
T for COPEC X (mg/kg). 

the no-observed-adverse-effect-level for compound Y (closely related 
to COPEC X) in test species T (mg/kg-day). 

the acute lethal dose to 50 percent of the test population of test species 
T for compound Y. 

4.2.2.3 Aquatic Macroinvertebrates 

Several sources were utilized to evaluate the toxicity of surface water COPECs to freshwater 

biota. EcoTox benchmark values published by EPA (1996c) and Tier II chronic benchmarks 

published by Suter and Tsao (1996) were used as the effects data for aquatic receptors in this 

risk assessment. 

4.3 Risk Characterization 
Ecological risks for the terrestrial and aquatic biota associated with the woodland and 

ephemeral drainage, respectively, were assessed by comparison of predicted exposure to 

benchmark toxicity values. The HQ of exposures divided by the benchmark values for the 

terrestrial receptors are presented in Table 4-5. HQ values greater than unity indicate 

potential risk based on the conservative assumptions used in the exposure models. As 

presented in the table, HQs greater than one were predicted for the harvest mouse, montane 
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vole, and gray fox exposed to HMX, RDX, and TNT; and the American kestrel exposed to 

bis(2-ethylhexyl)phthalate. In no instance did an HQ value exceed a value of 62. Surface 

water may be potentially toxic to aquatic biota associate with the ephemeral drainage because 

of elevated concentrations of barium, beryllium, cadmium, and total lead (Table 4-6). 

Although ecological risks were predicted, actual ecological risks are expected to be lower than 

those presented in Tables 4-4 and 4-5. All small mammals are expected to have home ranges 

within the confines of the site, so risks may actually be present for those species. For the 

kestrel and fox, however, risks are expected to be lower based on the large home range size 

of the species and the actual amount of time spent within the boundaries of TA-14. Risk to 

aquatic biota is expected to be very low due to the very temporary nature of the ephemeral 

drainage system, which may not be suitable for aquatic life regardless of potentially elevated 

levels of barium, beryllium, cadmium, and lead. Also, the exposure/risk predictions were 

based on concentrations that represent the upper bounds of expected mean concentrations. 

Such concentrations may not reflect actual exposure at TA-14. Overall, ecological risks at the 

site are expected to be low. 

4.4 Uncertainties 
Many uncertainties are associated with the characterization of ecological risks at TA-14. 

These uncertainties result in the use of assumptions in estimating risk that may lead to an 

overestimation or underestimation of the true risk presented at a site. For this screening level 

risk assessment, assumptions are made that are more likely to overestimate risk rather than to 

underestimate it. These conservative assumptions are used to be more protective of the 

ecological resources potentially affected by the site. Conservatisms incorporated into this risk 

assessment include the use of the maximum measured soil concentration or 95 percent UCL to 

evaluate risk, the use of wildlife toxicity benchmarks based on NOAEL values, the use 

earthworm-based transfer factors or a default factor of 1.0 for modeling COPECs into soil 

invertebrates in the absence of insect data, and the use of 1.0 as the area use factor for 

wildlife receptors regardless of seasonal use or home range size. Uncertainties also exist with 

regard to whether the ephemeral drainage can support aquatic life and the degree of runoff 

that reaches the drainage from T A -14. 

h:\766969\obodspec\nod\ta-14.wpd 43 



Table 4-5 
Ecological Hazard Quotients for Terrestrial Receptors at LANL Technical Area 14 

Constituent of Potential 
Ecological Concern 

Plants Western harves Vagrant shrew 
mouse 

Bis (2-ethylhexyl) phthalate NAa 3.58E-02 4.95E-02 

HMX NA 5.56E+Ol 4.27E-04 

RDX 1.36E-02 5.63E+OO 9.09E-06 

Tetryl 8.08E-02 l.46E-Ol 9.43E-05 

TNT 8.73E-Ol 1.56E+Ol 1.08E-03 

Total Beryllium 3.45E-Ol 2.25E-Ol 1.22E-02 

Cadmium 3.70E-Ol 6.36E-02 1.39E-03 

Total Lead 9.83E-Ol 4.85E-02 2.09E-02 

"NA designates insufficient toxicity data available for risk estimation purposes. 
bBold values indicate a hazard quotient greater than unity. 
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Receptor Species 

Montane vole American Gray fox 
kestrel 

1.98E-04 1.36E+OOb 5.34E-03 

6.14E+Ol NA 1.26E+Ol 

4.24E+OO NA 1.14E+OO 

5.16E-02 NA 2.52E-02 

5.81E+OO NA 2.71E+OO 

1.20E-02 NA 4.99E-02 

5.03E-02 9.32E-02 1.56E-02 

5.18E-02 l.SOE-01 2.50E-02 

Mexican 
spotted owl 

2.08E-03 

NA 

NA 

NA 

NA 

NA 

l.ISE-03 

l.89E-02 
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Table 4-6 
Comparison of Surface Water Concentrations 

to Ecological Benchmark Values for LANL Technical Area 14 

Surface Water 

Constituent of Potential Ecological Site Concentration Benchmark 
Concern (JLg/L) (JLg/L) 

Barium 87 4.0a 
r--· 

Beryllium 1.45 0.66a 

Cadmium 1.40 l.Ob 

Chromium 4.71 180b 

Total Lead 5.59 2.5b 

•Tier II values are presented in Suter and Tsao, 1996. 
bEPA, 1996b Ecotox thresholds (Ambient Water Quality Criteria). 
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Natural Background Chemistry, Geomorphology, and Pedogenesis of 

ence. The UTL is a "hot measurement" 
~st-meaning that site data that are 

greater than the UTL-calculated threshold 
value are "in excess" of normal maxi
mum background concentration for a 
particular element. Values of UTL for 
naturally occurring metals and nonmetals 

in soil samples, which encompassed 
A, B, and C horizons at the Laboratory, 
are presented in Table 4. These values 
are also extrapolated for radioisotopes 
of K, Th, and U by assuming natural 
abundance of each isotope. 

Table 4. List of Upper Tolerance Limits (UTLs) for LANL Soil Background Data 

Analyte SAL Mean a Standard UTL N N > DL 
(mglkg) (mglkg) Deviation 99%,0.95 

(mglkg) (mglkg) 

Aluminum (LT) 78,000 19000 13800 123000 47 47 
Antimony 31 2.45 0.36 2.5 (MAX) 46 2 
Arsenic 4.4 2.5 11.6 46 46 
Barium (LT) 5,300 161 129 1140 47 47 
Beryllium 1.15 0.75 3.31 47 47 
Cadmium 38 0.39 0.54 2.7 (MAX) 47 5 
Calcium (LT) 5790 12500 54400 47 47 
Chromium (Total)b 11.7 7.8 34.2 47 47 
Cobalt 4,600 15.2 7.6 51.1 47 47 
Copper 2,800 5.3 3.6 15.7 47 45 
Iron 14500 7320 35600 47 47 
Lead 400 15.0 8.3 39.0 47 44 
Magnesium (LT) 2920 2150 16100 47 47 
Manganese 390 343 238 1030 47 47 
Mercury 23 0.05 0.01 0.1 (MAX) 48 4 
Molybdenum 380 NA NA NA NA NA 
Nickel 1,500 9.7 5.9 26.7 47 45 
Potassium 2420 1304 6180 47 47 
Selenium 380 0.43 0.41 1.7 (MAX) 46 23 
Silver 380 NA NA NA NA NA 
Sodium 577 453 1880 47 47 
Strontium 46,000 NA NA NA NA NA 
Thallium 6.4 0.27 0.24 0.9 (MAX) 45 21 
Uranium, natural 29 0.86 0.43 2.09 46 46 
Vanadium 540 25 14 66 47 47 
Zinc 23,000 41 21 101 47 47 
40-Potassiumc 21.6 5.07 36.1 50 50 
232-ThoriumC 0.77 1.71 0.34 2.68 50 50 
234-Uraniumc 13 1.21 0.29 2.03 50 50 
235-Uraniumc 10 0.052 0.012 0.088 50 50 
238-Uraniumc 67 1.14 0.27 1.90 50 50 

aconcentratiOn values <DL (detection limit) were replaced by 1/2 ot the DL 
bsAL tor Chromium-Ill is 80,000 mg/kg and tor Chrom1um-VI is 30 mg/kg. 
coata are converted from elemental concentrations reported in this LANL background report (units are pCilg). 
LT- UTL is based on tog transformed data. 
NA • data not available tor LANL background. 
MAX - Maximum value is reported, ratner than the UTL. 

12 Longmire, et al. 
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memorandum 
Ch.mi~i Scit:nc• tlltd T•chnolagy 
CST- 1 2 · Organ1e Anal~s 
i,.ga Alamos, New Mex1a:J 87!4! 

TotMS: 

i'hru: 

~romtMS: 

P!oQnfiiFA X: 

Sy,.,.,bol: 

o ... re· 

CONTAMINANTS ATTA-14, Q·SITE 

Mic:huel Alexunder/ESH- 16/MS K497
1 

Gerald Ansel1!CST·l2/MS E5 t 7 !!,; 
Betty Harris/CST·l2/MS G740tJf')7 
~-341 0/5-9345 
CST-12:96-188 
9/13/96 

During the summer of 1995 a universi[y Learn from Hobbs Jumor College and r construcred 
sample collectors at twelve locations at Q-SITE. T A-14. The purpose of the project was to 

•. quantify the concentrations of (.;Ontuminants of concern (COC). Water and soil samples were· 
collected and analyzed for volatile orgunics, semi-volatile organics. explosives. and metals. 
Also. samples were screened for radiacion. 

Results obtained using Gas Chromatography and Mass Spectroscopy fGCf.\1S), $hOwed no 
detectable amounts of volatile and ~emi-volatile organics. However, high perfonnance liquid 
chromatography (HPLC) analyses confirmed parts per billion (ppb) levels of eltpiosives in the 
soil at two sample points QCS-3 and QWS-1. + Sm:tll pieces of uranium oxide were found in 
and around a sump, Q-43 (west and near Gun Facility), and along the lower bottom edge, 
QWW-1, of 4t recently installed a~;cess road. Otherwise, no radiation was detected in rhe 
samples. 

The United States Environmenml Protection Agency (l.iS·EPA) method SWf(46-700 series, 
which use:i nn atomic abstlrption spectrophotometer with a graphite furnace detector, was 
employed to detemune meml comam1narion soil and waste ~amples. Pans per million (ppm) 
levels of barium. beryllium, cadmium, chromium, and lc<ld were detected. 

t:S-EPA SW846 Method 8330 was used by Wayne King, DX-2, ro :s.nalyze soil and water 
samples possibly corttaminmcd with explosives. 

The concentrations of volatile and semi-volatile or~<mics in soil ~nd wmer samples were 
determined by JeffRobens of CST-12 by standard US·EPA methods. 

The paper dcsc.."ribing this war!< has nor been publi~hed. Pleu!\e contac.:r me if you nt:ed more 
information. 
···--------····--------------------------------·-·················-····-·······---······---------------··---········ 

"' Consult ledger on Figure 1 for an explanation of sample nomencl<tture. 
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NUIU 

or. Batty Matrts 
L.ol Alamos Nationa' Laboratories 
MSCI!& 
Los Alamos, NM 87545 

Dr. Hanis. 

February 2 7, 1991 

-----------
Here are the reaults of the total metals anelyMs for ttw/•oil_ amples from tn. project 

with Professor Jarry IJrlan at New Mexico Junior College. ,_.--soils ware digested In dilute 

nitric acid with subsequent addition of hydrogen peroxide to extract the metals. 

TOTAL METALS (ppm) 

SAMPLE II .. " ~ METHOQ 

QCB-1 300 4.1 0.41 11 38 SW-848 7000 Series 

QC5-2 120 2.1 0.14 7.2 30 sw.:.a41 7000 Series 

QC5-3 330 2.4 3.4 9.2 12 SW·848 7000 Series 

QES1 130 2.8 0.10 13 21 SW-846 7000 Series 

QES-2 270 3.0 0.3Z 10 38 SW-848 7000 Series 

OES·3 130 3.3 0.20 ,. 72 sw .. a48 7000 Series 

QES·3 ctup 170 3.7 0.14 18 88 SW-848 7000 Seria 

OES.4 480 3.8 0.11 12 28 SW-846 7000 Seriu 

QWS-1 170 z.z 0.08 5.2 Z4 SW-848 7000 Seriea 

QWI-2 ,~ 2.2 0.20 8.0 24 SW-848 7000 Series 

QWS.3 120 2.8 0.24 6.0 13 SW-848 7000 Series 

aws .. 170 1.8 0.72 s.o 40 SW-848 7000 Series 

QWS-5 210 3.1 0.32 11 48 SW~848 7000 Sarles 

tHlD: Tht &W-848 7000 series analyses by graphite turnec• for the above metals beer the 

fallowing method numbers: 

Mftbgd 
Megl Number 

Barium 
a.rvmum 
Cadmium 
Chromium 
Le.t 

7011 
7081 

7131A 
7191 
7421 



Typical recoyeries are as follows: 

earlum 
BeryUium 
Cadmium 
Lead 

Or. Harris, 

SpmpJe. 

QEW-4 
QEW-4 
OEW-4 
QWW-6 

%Becoverv 

130 
71 

-·= 67 102 

Thank you for your patience. The new instrunwnt I ran these samples on was 
fraught with defect. It took. a long while to bring the instrument up to my standard. The 
good neWB is that I have it functioning well now. and should you need more work of this 
tvpe, it will take a few days, instead of a few months. The report for the soils metals 
analyses should arrive in 2-3 days. 

Sincerely, 

~l~g~ 

2 



Appendix K 

Impulse Noise Measurements at Technical Area 14 



TO: Michelle Cash, ESH-19 (P915) 

FR: Ernie Vigil, ESH-5, (P915) 

SUB: IMPULSE NOISE MEASUREMENTS AT TA-14 

Impulse noise measurements of HE detonations were obtained at T A-14 on 2 separate dates; Nov. 21. 1991 
(clear day) and Dec. II. !991 (cloud cover). The HE used was 20 lbs. of a mix of9501 and guanidine for 
each shot. The followin6 are the results of the measurements obtained. 

Nov. 21, 1991 

Shot I Shot 2 Shot 3 

Control Room 122 dB 125 dB 

Outside Control Rm. 151 dB 

Site Gate 145 dB 146dB 144dB 

Jog Trail 140dB 148 dB 140dB 

Dec. 11, 1991 

Control Room 122 dB 120 dB 122 dB 

Outside Control Rm. 151 dB 132 dB 

Site Gate 140dB 141 dB 148dB 

Site Fence (near gate) 148 dB 148dB 150 dB 

Note: The site gate, site fence, and the jog trail locations are in close proximity to each other. The fence 
location was just east of the gate with an unobstructed path to the firing mound which likely accounts for 
the slightly higher readings. The gate location readings m::ty be lower due to the firing control room being 
in a direct line with the firing point. The distance to these locations is approximately 460-480 ft. The 
control room readings are inside the controi room which is approximately 80-100 ft. away. 


