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ExBcurjye Summaey , , 

EXECUTIVE SUMMARY 

Twenty PASs in the Explosives Area at Los Alamos National Laboratory (the Laboratory) 
were investigated to assess whether contaminants were present at the sites; to evaluate 
the potential for release and redistribution into the surrounding soils or outflow areas; 
and to determine if any contamination posed an unacceptable risk to human health. The 
evaluation focused on biased, worst-case scenario sampling strategies. Although 
radionuclides are regulated by the Department of Energy (DOE) and are not regulated 
under the Resource Conservation and Aecovery Act (RCRA). it is more efficient and 
cost effective to investigate all types of potential contamination during a single site 
characterization. Therefore, radiochemical concerns are addressed in this report as well 
as ACRA-regulated chemicals. No Further Action (NFA) is recommended for all 20 
Potential Aelease Sites (PAS). using a risk-based screening assessment approach. 

The part of the Explosives Area considered in this ACRA Facility Investigation (RFI) 
Report is located in the northwestern portion of the Laboratory and encompasses 
approximately 8.5 square miles. It includes PRSs in TA-S (Two-Mile Mesa Site South), 
former TA-7 (Gomez Aanch Site, now considered part of TA-6), TA-8 (Anchor West Site 
or GT Site), TA-22 (Trap Door Site), and TA-40 (Detonator Firing Site). All of these 
Technical Areas (TAs) have been used in support of gun-firing experiments. explosives 
research and development, and explosives testing activities starting in the early 1940s 
and continuing to the present. 

Sampling events occurred during June through September of 1994, in March 1996, and 
in April 199;. Surface soil, core, sludge, and water samples were collected, processed, 
and analyzed in accordance with the Environmental Restoration Quality 
Assurance/Quality Contr,o\ program. Holding times were exceeded for some of the 
samples'scheduled for high explosives (HE) analysis. HE samples were recollected at 
some, but not all, of the PASs. High explosives samples from all sampling events had 
been kept frozen while awaiting analyses, and it was determined that the quality of the 
HE data was sufficient for making site decisions through a screening-level risk 
assessment, even where holding times were missed. The resampllng confirmed that the 
original data were sufficiently reliable for meeting these purposes. The quality of other 
data, including volatlle organic compounds (VOCs), semivolatlle organic compounds 
(SVOCs), inorganics. and radlonuclides, was also determined sufficient for making site 
decisions. 

Screening Action Levels (SAL) were exceeded at one or more samples at PRSs 08-
002, OS-003(c), OS-003(f), OS-003(g), decision set 06-003(a)/06-008/C-6-019, and OS-
007(g). -rhere was no evidence of widespread contamination In any of those eight PRSs. 
Specifically, at PRS 08-002, the SAL for lead was exceeded In one sample of five at the 
source but In no samples in the Immediate Vicinity of the source. At OS-003(c), the SAL 
for Uranlum-234 was exceeded in a single sample of six taken at the source but in no 
samples taken from the perimeter. At PAS OS-003(n, the SAL for thallium was 
exceeded in one sar:nple of seven taken at the source, but in no samples taken from the 
perimeter. At PAS OS-003(g), the SAL for copper was exceeded in one of six samples 
taken at the source, and the SAL for lead was exceeded in another one of six samples 
taken at the source; but neither SAL was exceeded in samples taken from the perimeter. 
At OS-003(a)/OS-008/C-S-019, the SAL for Ceslum-137 was exceeded In 2 of 4 samples 
taken from Inside the source but not in any perimeter samples. At PAS OS-007(9), only 
one of S samples contained concentrations of copper and lead that exceeded SAL. In 
addition, no human exposure pathways were Identified at any of these PASs. No SALs 
were exceeded at the remainder of the PASs. 
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Executj'ItJ Summary 

PRS No. HSWAa Radtonuclide NFA Further Add to Rationale Section 

CA:lmponenlb Criterion ActionC HSWA No. 

Moduled 

08-002 X 4 RCRA 5.1.11 
contaminants 
present below 
unacceptable 
human health risk 
levels. 

07-001 (a) X X 4 RCRAand 5.2.11 
radionuclide 
contaminants below 
SAls. 

07'()01(b) X X 4 RCRAand 5.S.11 
radionuclide 
contaminants below 
SALs. 

07'()01(c) X X 4 RCRAand 5.4.11 
mdionuelide 
contaminants below 
SAI.s. 

07-001(d} X X 4 RCRAand 5.5.11 
radionucJide 
contaminants below 
SALs. 

06-00:3 (c) X X 4 No widespread 5.6.11 
distribution of 
contaminants at 
levels that would 
result in human 
health risk. 

06-003(f) X X 4 Small total area 01 5.7.11 
the site and low 
frequency of 
samples with 
contaminants 
exceeding 
background or SAL.; 
site presents no 
unacceptable 
human health risk. 

06·003(9) X X 4 Small size of site 5.8.' , 
and limited 
contamination; no 
unacceptable 
human health risk. 

06·003(a). X X 4 No widespread 5.9.11 
6·008. c·s. (not 6" contamination; no 
019 OOB.O .. unacceptable 

6,,019) human health risk. 

06·001(s) X 4 RCRA 5.10. " 
contaminants below 
SALs. 

06·001 (b) X 

I 
4 

I 
RCM 5.11.8 
contaminants below 
SALs. 

22·010(a) X 4 

I 
RCRA 5.12.11 
contaminants below 
SALs. 
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f:a:tJC!lUye SummaO' 

I PRS No. HSWAa Radionuclidc f".'FA Funher Add 10 Rationale Section 

Componenlb Criterion AClionc HSWA No. 

I Moduh:d 

22·0, O( b). X I I 
4 I RCRA contaminants 5.13.11 

22·016 below SALs. 
-iO-OOS X I I 4 I I 

I RCRA contaminants I 5.14.11 
below SALs. 

~2·014(Ql X I 4 I RCRA contaminants 5.15.11 
below SALs. 

22-014(b) X I 4 
t I I RCRA contaminnnrs 5.16.11 

below SALs. 
06.007(g) X X 4 There is no 5.l7.11 

indic:alion or broad 
sign incant 
c:ontnmin:uion. No 
vinble exposure 
areas or pathways; 
no unacceptable 
human health risk 
under current or 
future conditions. 

la. An X in lhis column indic:.ues IMIIIle she is lisled on the HUlIl'dous lind Solid WIlSIe Amendments (HSWA) Module (Module Vun ofllle 
LAbonuory's RCRA opet:lllna penrut. 

b. An X in this column inliiCllles IMlthe sile Iw a l'lI.dionuclide componenl. 
c. VCA.EC. funherinvcstipllon.orCMS. 
d. An X in this column indlc:ucs II14l h:wlrdous conslUucnls were confirmed at a sile not aJlQjy lisled on the HSWA Module. The site requires 

further :u:tion: Ihcn:fore. the site needs 10 be lidded 10 lbe Module. 
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Chaptar1 

1.0 INTRODUCTION 

Los Alamos National Laboratory (the Laboratory) was established during World War I r to 
design, construct, and test components of the first nuclear weapons. During the 1950s, 
1960s, and early 1970s, Laboratory programs and facilities, most of which focused on 
nuclear weapons research and development, experienced significant growth. These 
programs produced various types of waste. which contained radioactive, high explosive 
(HE), and hazardous components. 

Waste sites at the Laboratory are collectively organized by geographical location Into 
areas known as Operable Units (OUs). Operable Units consist of one or more Technical 
Areas (TAs) , and waste sites In those TAs are Identified as Potential Release Sites 
(PRSs). Within the Environmental Restoration (SR) Project. PRSs are numbered and 
cataloged as a means of Identifying and locating waste sites [e.g., PRS OS .. 007(g) refers 
to waste site 007(g) located at TA-Sl. 

The part of the Explosives Area consldared In this RFI Report, which is located in the 
northwestern portion of the Laboratory, encompasses approximately a.s square miles. 
This includes, among other sites, TA-6 (Two"Mlle Mesa Site South), TA-7 (Gomez 
Ranch Site), which is now considered part of TA-S, TA·e (Anchor West Site or GT Site), 
TA-2,2 (Trap Door Site), and TA-40 (Detonator Firing Site). All of these TAs have been 
used In support of gun-firing experiments, explosives research and development, and 
explosives testing activities. 

The 20 PRSs presented in this report are organized according to past operational 
activities, processes, or occurrences. Those 20 PRSs are identified as: 

• Sand Butts OS-002; 
• Inactive Firing Sites 06-003(a), 06-003(c), 06-003(f). 06-003(g), 

06-00e, 7·001 (a). 07-
001 (b), 07-001 (c), and 07-D01(d}, and C-6-
019; 

• Septic Systems OS-001 (a). OS·001 (b), 22·01 O(a), 22·01 O(b). and, 
22-016, 

• Active Explosives Sumps 2,2-014(a) and 22-014(b), 40-005; and 
• Surface Disposal Area 06-007(g). 

This RCRA facility investigation (RFJ) report presents the results of the Phase I 
screening level field investigations performed for the 20 PRSs investigated and presents 
recommendations for NoFurther Action (NFA) based on sampling results and data 
assessments. 

1.1 General Site History 

The Explosives Area. which includes TAs -6 (Two-Mile Mesa),·7 (Gomez Ranch Site), -
8 (Gun Firing Site), -22 (Trap Door Site), and ·40 {Detonator Firing Site}. is located in 
Los Alamos County in north-central New Mexico (on the 0 Plateau on the eastern flank 
of the Jemez Mountains) on property owned by the Department of Energy (DOE). 
TeChnical Area 58 (TWO-Mile Mesa North Site) and TA-62 (Northwest Site). which were 
established in 1989 from acreage acquired from surrounding TAs, act as buffer areas 
between Laboratory operations and the US Forest Service lands to the west and private 
lands to the north. Figure 1.1-1 shows the location of the TAs discussed in this report 
with respect to the Laboratory, New Mexico. and the United States. Figure 1.1-2 shows 
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the location of OU 1111 and au 1157 with respect to Laborato'ry technical areas and 
surrounding landholdings. 
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Flgure 1.1-2. Location 0' Operable Unit 1111 and Operable Unit 1157 with respect to 1..aboratory 
technical areas and surrounding landholdings. 

All Laboratory lands, Including the Explosives Area, were requisitioned for Manhattan 
Project use ·In 1943. The earliest work (In au 1111) was on Two-Mile Mesa (TA-6) and 
began at the Gomez Ranch Site (TA-7) where 20 mm shells were fired Into various 
targets as part of the gun assembly method. Two above-ground pits ware constructed 
by bermlng soli. Their original purpose Is unknown. but one pit was used In the late 
1940s for destruction of explosive scrap. This work lasted for only a short time before 
the activities were moved to other locations off Two-Mile Mesa. 
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Shortly after'the gun-testing activities began, a number of experiments involving 
detonator timing and recovery methods also began west of the Gomez Ranch Site. The 
recovery experiments resulted from concerns that the limited amount of fissionable 
material available would be lost if the implosion weapon failed. Various methods to 
contain the material were attempted and ultimately led to' the building of a prototype 
containment vessel known as the Jumbo. Experiments were conducted on Jumbinos, 
which were scaled .. down versions of the Jumbo, at Two-Mile Mesa to improve the design 
of the Jumbo vessel. 

Late In 1944. Gadget (G) Division constructed four buildings on the south edge of Two­
Mile Mesa to assemble conventionar explosives for the Fat Man weapon, which was 
later dropped on Nagasaki. ,The buildings were abandoned after' the weapon was 
assembled. This area is now known as Trap Door (TO) Site and TA .. 22. By 1945. 25 
new structures were added in TA .. S; however, by 1948 more room' was needed for 
assembly. To meet this need, detonator fabricationactMties, offices. and support 
facilitIes were relocated to the abandoned TA .. 22 faciflties. 
Test .. firing operations continued at TA .. S until 1950 when TA-40 was; built to replace it. 
During this Interval, the eastempltat TA .. 7was used for destruction of scrap (explosives 
and associated materials) that were no longer needed. Scrap destruction activities were 
relocated to TA-40 in 1950, and the pit was subsequently abandoned.' For more detailed 
Information refer to Chapters 2 and 5 of the au 1111 RFI Work Plan (LANL 1993. 
26068). 
The Anchor Ranch site (located In au 1157) was used for development of the gun .. 
assembled nuclear weapon known as UttJe Boy. Structures ,at TAtoS induded buried 
concrete bunkers, which housed control rooms and various laboratory and storage 
facilities, and wooden structures used for office space. storage, a carpenter's shop. and 
security protection of the gun emplacement Beginning In September ,1943. gun,testing 
was conducted at TA .. 8 with specially deSigned naval guns. which were mounted on 
concrete pads. experimental projectiles (6 in. by 15 In.) were fired Into targets placed in 
sand butts (bermed piles of graded sand) at the Gun .. Firing , Site. For more detailed 
Information see Chapters 2 and 5 of the RFI Work Plan' tor. au' 1157 (LANL 1993. 
20949). 

The Sand Butts are two wooden .. slded sand pUes Identified as PRS 08-002. These 
sand butts were used to hold targets and capture projectiles fired from the specially 
designed guns a few meters away. Both sand butts and surrounding areas were 
expected to contain similar distributions of materials; the Investigation focused primarily 
on metals. 
The Inactive Firing Sites are PRSs OS .. 003(a) , 06-003 (c) , 06-003{f),' OS-003{g), 7,. 
001 (a), 7 .. 001 (b). 7 .. 001(c). and 7-001 (d), C .. S .. 019. and os-ooa~ These are similar 
because of similarities In potentially hazardous materials used, and not recovered and 
sImilar dispersal mechanisms. PRS 06-008, the location of an underground storage 
tank. and PRS C .. 6 .. 019. the former site of a generator building, are included because of 
their proximity to the concrete bowl firing site (PRS 06-003{s). This investigation 
focused on Sr·90 and Os .. 137, Isotopic U. metals. volatile (VOC) and, 'semlvolatile 
(SVOC) organic materials. and HE. . 
The Septic Systems are·the five inactive septic systems: PRSs OS..Q()1(a), 06..Q01(b), 
22-010{a), 22-010(b), and 22 .. 016. These septic systems include the· septic tank, drain 
IInest and outfalls or leach fields that served laboratories where operations involved 
detonator assembly and HE processing. This investigation focused on metals. vacs. 
svacs. and HE.' 
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The Active Explosives Sumps are PRSs 22-014(a), 22-014(b), and 40-005, which are 
associated with the removal of solid explosives 'from wastewater. The sumps and feed 
lines are stili active, but the sumps' outflow pipes have been plugged; the accumulated 
contents are removed periodically and disposed in approved facilities. The concern is to 
determine the presence, concentration, and location of sump contents that may have 
been discharged to the surrounding area or associated outfalls prior to plugging and for 
more recent possible undetected leaks or overflows. This investigation focused on HE 
at PRS 22-014(a)~ metals, VOCs, SVOCs. HE, nitrates/nitrites, fluoride, and cyanide at 
PRS 22-014(b); and VOCs and HE at PRS 40-005. 

The Surface Disposal Area is a small area of accumulated spent initiators. DeSignated 
PRS 06-007(g), it is described as an approximately 5-tt-square surface disposal area 
that was formerly identified as Area of Concem (AOC) C-6-004, associated with the 
former site of Building TA-6-12. This investigation focused on metals. VOCs. SVOCs. 
and HE. 

The objective of the efforts described in this report was to provide data of suificient 
quality for decisions in a screening-level risk assessment as outlined in Chapter 3.0 of 
this RFI report. The assessment of the analytical results associated with each individual 
PRSs was then used to evaluate whether further actions should be taken at the site or 
whether a determination 01 NFA was appropriate. In several of the PRSs, the presence 
of radionuclides was suspected. Although radionuclides are regulated by the DOE and 
are not regulated under RCRA, it is more efficient and cost effective to investigate all 
types of potential contamination during a single site characterization. Therefore. 
radiochemical concerns are addressed in this report. 

1.2 RFI Overview 

Nineteen PASs located in TAs·6 (-7). -22, and -40 within OU 1111 and 1 PRS located in 
TA-8 within au 1157 were investigated to assess whether contaminants were present at 
the sites; to evaluate the potential for release and redistribution into the surrounding soils 
or outflow areas; and to determine if they posed an unacceptable risk. The evaluation 
focused on biased. worst-case scenario sampling strategies resulting in all 20 PASs 
being proposed for NFA status. This proposal is based upon screening level risk 
assessments performed for each of the 20 PRSs discussed in this report. 
The field activities performed and decisions regarding chemicals of potential concern 
(COPCs) that were investigated at each PRS are specified in the RFI Work Plan for au 
, 111 (LANL 1993, 26068) and for OU 1157 (LANL 1993. 20949). The screening level 
analysis of the results is consistent with the strategies presented in the work plans and 
the draft RFI report format. 

'.3 Field Activities 

Field activities at the 20 PRSs commenced June 1994 and ended in September 1994. 
Some additional sampling was required that occurred during March 1996 and April 1997. 
Activities consisted of land surveys. onsite screening. and sampling. Details of sampling 
performed at each PRS are provided in Chapter 5. 

All sample locations were field surveyed by conventional land-surveying methodologies 
employing a Wild, TC 1000 theodolite system. Land surveying was completed in 
accordance with LANL-ER-SOP-3.01.R1. All field sample locations were also 
referenced according to the New Mexico State Plane (NMSP) coordinate system and 
this information archived in the Laboratory's Facility for Information Management, 
Analysis and Display (FIMAD). All applicable LANL ER SOPs (LANL 51575) were 
followed. unless otherwise noted in Chapter 5. 
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Radioactivity, volatile chemical, and HE screening were conducted at each sample 
location in accordance with worker safety and transportation requirements. Prior to 
sample collection, each sample location was screened for radioactivity with an ESP-1 
beta-gamma meter equipped with an HP 2S0 pancake probe and a Ludlum 139 alpha 
meter following ESH-' SOPs (ESH-1-07-85.RO and ESH-,-o7-04.RO). Each sample 
location was also screened for organic vapors with a photoionization detector following 
guidance established by LANL ER Project Manual for H&S activities. Soil material from 
each sample location was additionally tested for HE with an HE spot test kit (SOP, O.OS, 
RO) according to the Modified Griess Reagent Spot Test for Explosives. This procedure 
is required by the Laboratory's Dynamic Experimentation (OX) Division on all solid 
samples collected at TAs -S (-7),-8,-9,-22, and -40 in compliance with Division safety 
requirements and Department of Transportation regulations. 

All surface (O-S in.) soil samples were collected as discrete samples using a stainless­
steel scoop (ER-SOP-OS.09. Spade and Scoop Method for Collection of Soil Samples) 
and a stainless-steel hand auger (ER-SOP-OS.10, Hand Auger and Thin-Wall Tube 
Sampler) for collection of subsurface (>S in.) samples. Soil samples exceeding 8 ft in 
depth were collected with a CME-45 drill rig (ER-SOP-04.01. Drilling Methods and Drill 
Site Management and ER-SOP-06.2S, Core Barrel Sampling for SUbsurface Earth 
Material). Maximum depth of soil samples collected with the CME-45 drill rig was 28 ft at 
the seepage pit at PRS 22-014(a). Discrete, clean stainless-steel scoops, bucket 
augers, and split spoon core barrels were dedicated for collection of soil material at each 
sampling location to preclude any possibility of cross-contamination. Care was 
exercised to exclude rocks, twigs, leaves, and other nonrepresentative material from the 
soil prior to samples being placed into appropriate sample containers. All samples were 
collected according to ER sampling protocol, which insures all sample containers are 
labeled, sealed, and submitted under chain-of-custody, placed in a locked cooler (at 
4DC), and promptly delivered to an analytical laboratory coordinated through the Sample 
Management Office (SMO). 

At several PASs, resampling was conducted because certain analyses were 
unintentionally omitted in the first sampling (e.g., SVOC, PETN in the HE suite), or 
because the samples missed holding times at the analytical laboratory. In certain cases, 
HE was ana.lysed on the new samples in order to confirm HE results in the Original 
sampling. 

Upon collection and prior to being submitted to SMO, one-gram aliquots of all sample 
material were screened for gross alphalbeta radioactivity. This was performed by gas 
proportional counting employing a Berthold (Model LB 770) ten-channel low-level 
counter in accordance with LANL ER-SOP 14.01. RO (Berthold Low Alpha and Beta 
Activity Counter Calibration, Quality Control, Detection Umit and Use). This method was 
also used to detect the presence of elevated alpha/beta radiation as an indication of 
elevated uranium levels at PRSs 08-002, OS-008, and C-S-019. Elevated alphalbeta 
radiation indicated that samples should be submitted for total or isotopic uranium 
analysis. 

All applicable LANL ER SOPs (LANL 51575) were followed unless otheJ'W'ise noted in 
Chapter 5. 
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2.0 ENVIRONMENTAL SETrING 

The environmental setting of the Laboratory is described in Section 2.4 of the Installation 
Work Plan (lWP) for Environmental Restoration (LANL 1995, 49822). A detailed 
discussion of the environmental setting for the Explosives Area, which comprises OU 
1111 and au 1157, IncludIng climate, geology, hydrology, and a conceptual 
hydrogeologic model for the area and Its surroundings, is presented In the RFI Work 
Plans (LANL 1993, 20949: LANL 1993, 26068). A summary Is presented In the 
following sections. 

Potential Release Sites In the Explosives Area are located on the PaJarlto Plateau and, 
more specifically, between Canon del Valle, on the south, and Two-mile Canyon, on the 
north, near the western boundary of the Laboratory. 

Operable Unit 1111 Is bounded by Laboratory land on the north, south, and east and by 
OU 1157 on the west. Operable Unit 1157 Is bounded by Laboratory land on the north, 
south, and east and by US Forest Service land on the west. These two units together 
Include Two-Mile Canyon and Canon del Valle and portions of upper Pajarlto Canyon. 
Two-Mile Canyon joins Water Canyon at the eastern border of OU 1082, which Is 
directly south of au 1157. 

The designation 1'wo-Mlle" applies to a mesa and a canyon In the western portion of 
Laboratory property. It Is commonly used In Laboratory documentation and is used 
throughout this report. However, the alternative versions, Twomlle (U.S. Geological 
Survey), Two Mile, and 2·Mlle, have also been used. 

2.1 CUmate 

Los Alamos County has a semiarid, temperate mountain climate. Summers are 
generally sunny with moderate, warm days and cool nights. High altitude, light winds, 
clear skies, and dry atmosphere allow summer temperatures to range between 50 and 
8S" F. During the winter, temperatures typically range between 15 and 50' F. The 
average annual rainfall Is approximately 18 in. for OU 1111 and 20 to 22 In. for au 1157 
with approximately half occurring during summer thunderstorms. Stream flow in 
canyons can occur as a result of these storms. Spring snowmelt runoff may also induce 
streamflow In the area canyons. 

Winds at a weather station within au '111 are predominantly from the south during 
midday and from the west-northwest during evening and nighttime hours. Average wind 
speeds are in the 3 to 7 mph range. Spring is usually the windy season when wind 
velocities are In the 10 mph range from the west during the mid-afternoon and wind 
gusts typically reach 50 mph. 

2.2 Geology 

2.2.1 GeologiC Setting 

A detailed discussion of the geology of the entire Los Alamos area can be found in 
Section 2.5.1 01 the IWP (LANL 1995,49822). A summary of the geologic setting of the 
Explosives Area is presented below. 
The Explosives Area ranges in elevation between 7100 ft above mean sea level at the 
easternmost boundary and 7800 ft along the western edge. This area has a varied 
topography, conSisting primarily of mesa tops and canyons ranging from steep slopes 
and cliffs to broad, moderately sloping mesa tops. Most of the canyon systems are 
relatively undisturbed; however, locations that have exhibited varying degrees of 
disturbance on the mesa tops include roads (paved and unpaved), drainages, cleared 
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fields, and Laboratory facilities (explosive test sites, decommissioned and rehabilitated 
sites, and current buildings). 

The rocks exposed within the Explosives Area "are units of the Tshirege Member of the 
Bandelier Tuff. Noteworthy between units of the Tshirege Member are widespread 
pyroclastic surge beds (Figure 2.2.1~'). These surge beds provide useful stratigraphic 
markers and, because of their greater apparent permeability than the surrounding tuff, 
may contain perched water. Such surge deposits outcrop In TA-8 and In a tributary to 
Pajarlto Canyon located in TA~9 and were observed in a shallow borehole in TA-22 
during a PRS field investigatIon. Unit 4 of the Tshlrege, which Is exposed In Pajarito 
Canyon between TA,,22 and TA,,9, contains a densely welded and highly fractured zone 
that may also have hydrologic transport potential, particular1y within the zone beneath 
and adjacent to the flowing streams. 

The PaJarito fault system forms the western margin of the Espanola Basin and has had 
Holocene movement and historic seismicity (LANL 1993, 20949). 

The westem part of the area discussed in this report Hes within the Pajarito fault zone. 
Fractures associated with the fault zone might provide continuous and deeper 
penetrating flow paths for groundwater migration, whereas the local cooling joints, 
tectonic fractures, flow~unlts, and IIthologlc·unit boundaries likely would not. 

Figure 2.2.1-1. Explosives Area Stratigraphy 
Minor fracture sets may be associated with either tectonic fractures or cooling joints. A 
fracture noted In Pajarito Canyon between TA·9 and TA·22 appears to exhibit a few 
Inches of offset but no apparent fault gouge or standoff. This fracture (and others likely 
to exist In the fault zone), appears to parallel the Pajarito fault zone. Most fractures in the 
platy welded tuff unit that outcrops in Pajarito Canyon are probably examples of cooling 
joints. That particular horizon could promote infiltration where it is at or near the surface. 

2.2.2 Solis 

A detailed discussion of the soils in the Los Alamos area can be found in Section 2.5.3.1 
of the IWP (LANL 1995, 49822) as described by Nyhan et al. (1976, 5702) and in 
Section 3.4.3 of the Work Plan for OU 1111 (LAN L 1993, 26068) and Section 3.4.3 for 
OU 1157 (LANL 1993, 20949). A summary of that material specific to the Explosives 
Area Is presented below. 

Information related to the solis and soil characteristics that might influence contaminant 
transport is limited for the Explosives Area. Potential Release Sites that are located on 
mesa tops in TA·8 and TA·22. are within the Carjo soil series. Potential Release Sites in 
TA-6 (-7) and TA·40 are also within the Carjo soil series except for 06·001 (b), part of 
which is located on a steeper slope near a major drainage more likely represented by 
the Tocal soil series. The Carjo soil series is similar to, but deeper than, the Tocal 
series; depth to tuff/soil interface is nominally 24 in. and 16 in. for the Ca~o and Tocal 
series, respectively.' The upper horizon (S.10 in.) of these two soils is typically a loam or 
a fine sandy loam with a clay-rich horizon at about 10 in. Soils near the center of the 
mesa are more likely to show such a horizon than those closer to the mesa edge. 
However, at almost all sites, construction, testing, or past cleanupactivitles have altered 
and mixed the soil materials so that properties associated with described soils have 
been obscured. 

Erosion on the mesa tops' is caused primarily by runoff to the relatively flat part of the 
mesa" and by higher energy runoff in channels cut into the mesa surfaces. Erosion 
generally occurs where gradients steepen or where vegetation has been removed. 
Contaminants deposited in soils or in natural sediment traps may be transported into the 
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canyons by extreme runoff events. However, the areas are relatively stable with regard 
to erosion because undisturbed or vegetated soils have low erosion potential and there 
is no evidence of major recent episodes of downcutting or deposition. Natural erosion 
rates increase with proximity to canyon walls, as indicated by decreasing depth of soils. 
Thus, transport of contaminants may be less for PRSs located farther from the edges of 
the mesa. Soils on the edge of mesas and on the canyon walls are generally poorly 
developed and can trap sediments and contaminants eroded from the mesa tops. The 
fine loamy soils present at some locations may become airborne during high winds, 
particularly where natural vegetation has been removed or disturbed. 

Surface runoff from the areas of buildings TA-22-34 and TA-22-93 flows to a marsh 
area. which also acts as a sediment trap for materials eroding from PRS 22-01 O(a}, 22-
010(b). and 22-014(a). Sampling was conducted in the marsh area: results are 
discussed as part of PAS 40-005 in Chapter 5. 

2.3 Hydrology 

The surface and subsurface hydrology of the Pajarito Plateau is summarized in Section 
2.5.2 of the IW? (LANL 1995, 49822). Conditions specific to TA-6 (-7). -8, -22, and-40 
are discussed in some detail in Section 3.5 of the RFI Work Plan for au 1111 (LANL 
1993. 26068) and in Section 3.5 for au 1157 (LANL 1993, 20949) and are summarized 
below. 

2.3.1 Surface water 

Surface water movement and effects are governed by the local topography. by the 
degree and nature of vegetation cover. and by manmade diversions or catchments. 
Figure 2,3.1 .. 1 shows the topography of the northern Explosives Area 

Runoff on the relatively flat mesa tops Is generally by sheet waSh, which may coalesce 
into small channels and eventually lead to flow in the canyon tributaries. Contaminant 
transport in this settIng would most likely be associated with eroded sediments with 
subsequent collection in soil traps or marshes and subsequent movement into local 
stream channels. There is no evidence of major recent episodes of down cutting or 
deposition in the area of the PRSs; thus, erosion rates of the undisturbed or vegetated 
soll are probably low. Erosion generally occurs where gradients steepen Into canyon 
slopes or where vegetation has been removed. Erosion in the canyon bottoms appears 
to be minimal; flooding in the canyons appears to result in accumulation of sediments 
and vegetative debris well above the current level of the stream channel. 

Surface water can infiltrate Into the underlying tuff from small catchments and along 
fractures associated with the Pajarlto fault zone. The Water Canyon fault segment may 
have produced Increased fracturing in TA-8, and the Rendija Canyon and Guaje 
Mountain fault segments may extend through TA·6 (-7) and -40. A catchment (marsh 
area) receives runoff from the main facilities at TA·22 and Is downgradient from 22-
014(a) and (b). and 22·010{a). Another catchment Is the concrete bowl at 06-003(a). 
Water in this bowl is accumulated directly (no additional runoff from outside the bowl) 
irom rainiall or melted snowfall and may be percolating to deeper horizons I eventually 
encountering eIther a perched region or the regional groundwater zone. This bowl . 
provides a perennial source of water for wlldHfe~ !t also supports the Tiger salamander. 
Other potential sources of percolating water are the seepage pits and outfalls associated 
with septic or HE collection systems. These systems have received outflow from sumps 
that have since been plugged. The amount of water In these features was quite small, 
so that percolation to deeper horizons appears minimal. 
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Figure 2.3.1-1 Explosives Area Topography 

Overland flow from storm runoff in the open areas and from buildings and paved parking 
areas Impacts many of the PRSs. Inadvertent infiltration of surface or impounded water 
may occasionally occur, or have occurred, in depressions at the firing sites, but 
penetration of that water to deeper horizons appears unlikely. 

2.3.2 Ground water 

The current understanding of the groundwater system underlying TA-6, ·8, .. 22, and -40 
is described In Chapters 3 of the au 1 111 Work Plan (LANL 1993, 26068) and au 1157 
Work Plan (LANL 1993, 20949). Based on extrapolations from test wells several miles 
from OU 1111, the depth to the water table is estimated to be between 1025 and 1285 ft; 
the intervening volcanic tuff and sediments of the Bandelier and Puye formations and 
Cerros del Rio basalts appear to be unsaturated. Recent drl!lingefforts near au 1111 
suggest that there may be an aquifer at a depth of 800 ft below the mesa top. Depth to 
water at OU 1157 appears to be between BOO and 1100 ft. The extensive thickness of 
the unsaturated zone minimizes the potential for downward movement of water through 
the Bandelier Tuff and into the main aquifer. Thus, deep penetration is considered a 
minor contaminant transport mechanism because of the low moisture content of the 
upper tuff units (LANL 1993, 20949) and t.he high evaporation potential and vegetative 
transpiration. 

Infiltration can occur to perched groundwater zones as evidenced by the presence of 
springs In Pajarlto Canyon and the adjacent tributary to the south. Homestead Spring is 
located on the south flank of Pajarito Canyon near the north-central boundary of TA-9, 
Based on tritium analysis, the source of the spring water is probably recent infiltrated 
snow or rain. This suggests that contaminants entrained in Infiltrating and percolating 
water will not readily move to the main aquifer. 



2.4 Biological Surveys 

Biological resource field surveys have been conducted In the Explosives Area for 
compliance with the Federal Endangered Species Act of 1973; the New Mexico Wildlife 
Conservation Act; the New Mexico Endangered Species Act; Executive Order 11990, 
"Protection of Wetlands": Executive Order 11988, "Floodplain Management"; 10 CFR 
1022; Compliance With FloodplainlWetlands Environmental Review Requirements (DOE 
1979. 0633): and DOE Order 5400.1. General Environmental Protection Program (DOE 
1988, 0075). 

The results of these surveys and the habitat description will be included in the ecological 
report for the exposure units for the PRSs in au 1111 and OU 1157, prepared by the 
Decision Support Council Ecological Risk Assessment Team. 

During 1992. field surveys were conducted by the Biological Resource Evaluations 
Team (aRET) of the Environmental Protection Group for OU 1111 (Salisbury 1995, 
55596) and OU 1157 (Banar 1996, 55592) to provide information on the biological 
components before site characterization. The purpose of the field surveys was to 
determine whether habitats for endangered speCies or the species themselves were 
present and whether sites needed to be protected as cultural resources. 

Biological assessments were conducted on the mesa tops in disturbed meadows, near 
buildings, and include sites in a drainage channel and on the south-facing slopes of the 
mesas in TA-8. Habitat Information gathered during the biological survey was compared 
with habitat requirements for species of concem. See Tables 3-2 and 3-3 in the au 
1111 Work Plan and Table 3-1 in the OU 1157 Work Plan for lists of species of concem 
and their habitats. 

2.4.1 Habitat De[Jcriptlon for the Explosives Area 

Vegetation within the Explosives Area is primarily pine forest with dense stands of 
relatively younfl ponderosa pine to more open stands of mature ponderosa pine and 
mixed conifer forest, with varying understory vegetation types found throughout each 
series depending on aspect and exposure. Open grassy meadows have formed in areas 
that were cleared before the establishment of the Laboratory. and those areas were 
subsequently used 10r most Laboratory buildings and operations in the report area. 
Variation in plant composition is also affected by north- and south-facing slopes where 
White fir, Douglas fir, Ponderosa pine, and Limber pine may be present on the northern 
exposures. Ponderosa pine, one-seed juniper, and, to a lesser extent, Douglas fir, may 
be present on south-facing slopes. 

The canyon bottoms are host to numerous old-growth ponderosa pines of remarkable 
size. Thick stands of locust. raspberries, and other plants are found where there is 
adequate water and some amount of protection. The vegetation in canyon bottoms 
contains overstory trees found on mesa tops and slopes such as Ponderosa Pine and 
White fir but also includes trees characteristic of riparian communities such as Rocky 
Mountain maple. Gambel oak. Aspen, and water Birch •. Thinleaf Alder is also present at 
some sites at low frequencies. In addition to Gambel oak, other overstory shrubs 
observed at many sites are Wax currant, Mountain Mahogany, Fendler barberry, 
Cliffbush, etc., depending on location and exposure. 

The common shrub types are Gambel oak and Fendlers rose. Willow is included as a 
major overstory vegetation only in the drainage channel, and barberry is present as a 
major species on the north-facing slopes of the site. Other dominant species in the 
drainage channel are rush species. bluegrass, and rose species. Open meadows are 
dominated by bluegrass, false tarragon and trailing fleabane. The canyon tributary near 
TA·9 is dominated by Mountain muhly. red top, bluegrass, and sedge. The farther 
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canyon tributary is dominated by moss, Mountain muhly, and Red Top. The north-facing 
slope of Pajarito Canyon is dominated by carex species, Mountain muhly, pussy-toes, 
and Westem Yarrow. Prairie Junegrass, Soil crust, Mountain mUhly, Desert trumpet, 
and Little bluestem grass are also found on mesa tops. Banar (1996) lists a large 
number of other plant species found at the Explosives Area. 

Over 70 species of birds (Appendix B, Banar 1996) visit or are residents of the 
Explosives Area, including the Mountain chickadee, Three-toed Woodpecker, Pygmy 
nuthatch, Wren, Olive-sided flycatcher, Chipping sparrow, etc. In addition, Banar (1996) 
includes a listing extracted from Travis (1992) that numbers the species of birds, 
Including the house sparrow, Stellar's Jay, Mourning Dove, etc., that are listed for Los 
Alamos County. 

Reptiles and amphibians observed in the region include the 8ull snake, Eastem fence 
lizard, Tiger salamander, rattlesnakes, and common garter snakes. Tiger salamanders, 
and the Stripped chorus frog and Canyon Treefrog have been observed to inhabit 
portions of the site. 

Because of restricted access to the Explosives Area, it Is essentially a wilderness 
preserve with Signs of elk, mule deer, bear, coyotes, and smaller animals common. 
Small mammals observed and studied, which are present at the site, are listed in 
Appendix 8 of Banar (1996) and include Cottontail rabbit, Deer mouse, Abert's squirrel, 
Montane vole, Hoary bat, the long-tailed vole, mountain vole, white-footed mouse, 
Colorado chipmunk, brush mouse, and western harvest mouse, with deer mice having 
the highest capture rate in these studies. 

2.4.2 Threatened, Endangered, and Sensitive Species in the Explosives Area 

Threatened, endangered, and sensitive species studied for potential habitat at the site 
are the Wood Lily, which has been found in upper Pajarito Canyon in Ponderosa pine to 
mixed-conifer areas, the Helleborine Orchid, and the Willow Aycatcher. The Jemez 
Mountain salamander has also been in various montane locations and in the general 
location of upper Pajarito Canyon (8anar 1996, 55592) •. Threatened, endangered and 
sensitive species also studied at the site include the Northern Goshawk, Spotted Bat (13 
other species of bats were observed), Mexican Spotted Owl, and Meadow Jumping 
Mouse. Of these, the Spotted 8at, Spotted Owl. and the Meadow Jumping Mouse were 
not observed; however, the presence of the Spotted Owl can not be ruled out on the 
basis of the short observation period. 

Banar (1996) concluded that the following threatened and endangered plant and animal 
species can be dismissed due to low occurrence and the absence of habitat: Checker 
Lily. Pagosa Phlox, and Sandia Alumroot for plants, and, for animals, the Black Hawk, 
Bald Eagle, Mississippi Kite, Peregrine Falcon, Broad·billed Hummingbird, and the Say's 
Pond Snail. 

2.4.3 Wetland and Floodplain Criteria at au 1111 and au 1157 

Springs, and perennial reaches of streams below the springs, meet wetland criteria in 
the Explosives Area, as does the cattail pond in TA-22 east of Building 91 (marsh area), 
although no wetlands appear on the National Wetlands Inventory (NWI) for OU 1'11 
(Salisbury 1995, 55596) or for au 1 157 (Banar 1996. 55592). In addition, certain outfalls 
within au 1157 may be classified as wetlands (Sanar 1996, 55592). Potential 
floodplains in the Explosives Area were identified using floodplain maps generated by 
Mclin (1992, 12014). Floodplains in this area are located in the canyon bottoms of Two­
Mile, Los Alamos, Pajarito and Canon del Valle canyons. Flooding does occur during 
heavy summer rainstorms. However, aI/ facilities are located on the mesa tops above 
the floodplains. . 
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2.5 Cultural Surveys 

Cultural resource surveys were conducted in both OUs as required by the National 
Historic Preservation Act (amended) (LANL 1993, 20949). 

Thirty-one archaeological/historical sites and Manhattan Project structures located within 
TA·S are listed in Table 2·2 in the OU 1157 Work Plan. Ten of those that are 
archaeological/historical sites are eligible, or potentially eligible, for inclusion on the 
National Register of Historic Places under Criterion 0 of the Secretary of the Interior's 
Standards and Guidelines for Archaeology and His toric Preservation (LANL 1993, 
20949), based on their research potential. Three sites are Manhattan Project and early 
Atomic Energy Commission (AEC)-era structures (circa 1942 to 1948), These structures 
will be evaluated for National Register eligibility prior to decommissioning. 

Thirty archaeological or historical sites are Identified In Table 3-4 of the au 1111 Work 
PIsn. Five of these sites are eligible for inclusion on the National Register of Historical 
Places based on their research potential. One structure, TA-22·1, the Fat' Man 
Assembly Building, has been determined to be eligible for Inclusion. Fifteen Manhattan 
Project and early AEC-era structures (circa 1942 to 1948) will be evaluated for eligibility 
before they are decommissioned (LANL 1993, 26068). The attributes of these sites, 
which make them eligible, or potentially eligible, for Inclusion on the National Register, 
were not affected by ER investigation and sampling activities. 
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3.0 APPROACH TO DATA ASSESSMENT AND ANALYSES 

The approach to data assessment used by the ER Project is described in the policy 
document Risk-Based Corrective Action Process (Dorries 1996, 55575). The approach 
includes 

• sampling and analysis design, 
• field investigation and collection of field and QA samples, 
• chemical and radiochemical analyses of samples and reporting of analytical data, 
• baseline verification and validation of analytical data, 
• organization of field and analytical data into PRS-specific data sets, 
• exploratory data analysis, 
• focused validation when necessary to further assess questionable data, 
• comparison of validated analytical results with Laboratory background data, 
• comparison of validated analytical results with SALs, 
• evaluation of sufficiency of data sets to support site decisions, and 
• assessment of human health risk. 
The following subsections provide overviews of the methods used to complete the steps 
listed above for the PASs discussed in this AFI report. 

3.1 Sample Analyses 

Samples were collected in accordance with sample design specified in the RFI Work 
Plans for OU 1111 and OU 1157 (LANL 1993, 26068; LANL 1993, 20949), with 
exceptions identified in Chapter 5 01 this report. All samples requiring chemical and 
radiochemical analyses and chain-of-custody documentation were submitted to the 
sample management office (SMO) for analyses. 

Field screening for gross alpha and gross beta/gamma radioactivity, HE, and VOCs was 
used throughout the PRSs primarily for health and safety purposes during field sample 
collection activities. However, samples were dried and screened at a fixed laboratory to 
provide measurements of radioactivity for shipping and sample consignment and to 
detect the presence of elevated alpha or beta radiation as indicators of elevated 
uranium concentrations at PRSs 08·002, 06·008, and C-6-019. Elevated gross 
beta/gamma or alpha radiation levels were used as indicators that samples should be 
submitted for isotopic uranium analysis so that the presence of depleted uranium could 
be detected. Details of the field screening and laboratory radioactivity evaluations are 
presented in Section 5.1.4. 

3.1.1 Analytical Methods 

The following analytical suites were used for the sample analyses in the RFI report: 
inorganic chemicals, PCBs, VOCs, SVOCs, radionuclides, and HE. A list of the target 
analytes for which analyses were performed for the purpose of this report can be found 
in Appendix A. 

All samples were analyzed by contract analyt!callaboratories using methods specified in 
ER SMO analytical subcontracts (LANL 1995, 49738) and using the LANL DX·2 high 
explosives field test kit. The field test kit was used in accordance with LANL·ER .. SOP· 
10.06. At the time of use (it has since been reformulated to lower the detection limits), 
the kit had a detection limit less than or equal to 1000 mg/Kg tor 
pentaerythritoltetranitrate and other HE compounds (Johnston 1997; 55595) The 
allowed fixed laboratory methods are current EPA SW·846 and Contract Laboratory 
Program (CLP) methods, or equivalent, for inorganic chemicals, PCBs as Aroclors, 
VOCs, and SVOCs. Prior to analysis for inorganic chemicals, solid samples were 
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digested according to EPA SW·846~method 3050 or equivalent (EPA 1992. 40070). 
SW·846 analysis methods were used for fixed laboratory determination of HE target 
analytes. The subcontracts specify Laboratory-approved methods for radiochemical 
analyses according to the technologies identified in the subcontract (e.g .• americium-241 
by alpha spectroscopy. tritium by liquid scintillation. or multiple isotopes by gamma 
spectroscopy). Analytical method selection is described in Appendix IV of the ER Project 
Quality Assurance Project Plan Requirements for Sampling and Analysis (OAPP) (LANL 
1996, 54609). For each analyte. quantitation or detection limits' are specified as contract­
required estimated quantitation limits (EQLs) for organic chemicals and radionuclides 
and estimated detection limits (EOLs) for inorganic chemicals. These limits are included 
in Appendix III of the ER Project QAPP along with the target analytes for each analytical 
suite. 

3.1.2 Data Validation 

Data verification and baseline validation procedures are used to determine whether data 
packages received from the analytical laboratory were generated according to 
specifications and contain the information- necessary to-determine data Sufficiency for 
decision-making. For analytical data used for decisions discussed in this RFI report. 
baseline data validation under the ER protocol was performed as described in the OAP? 
(LANL 1996, 54609). 

During the course of these investigations. the baseline data validation process was 
changed. The older validation process (applied to samples whose sample identification 
numbers begin with "AAA" or MAABi produced reports in which one of the following 
validation flags could have been assigned to data, if a potential deficiency was identified: 

J: Reported value is an estimated quantity. The analyte was detected in the sample, but 
there were one or more ac parameters associated with this sample whose values were 
outside of established quality limits. Therefore, the analytical uncertainty or bias could 
be greater than would be expected if all ac parameters are within established 
acceptance limits. 

R: Reported value is rejected. The data are qualified as not uSable because one or 
more of the ao parameters associated with the data exhibited values that were outside 
of established limits to such a degree that the reported value is highly questionable. 

U: The analyte was not positively identified in the sample. and the associated value is 
the sample-specific EaUEOL. 

UJ: Reported value is an undetected, estimated quantity. The analyte was not detected 
in the sample, but there were one or more QC parameters associated with this sample 
whose values were outside of established quality limits. 

The current baseline data validation process produced validation reports, with an 
expanded list of data qualifiers used to designate potential data deficiencies. That 
process was applied to samples whose sample identification numbers are of the format 
xxxx-xx·xxxx, with x's indicating numerical digits. Each data qualifier is accompanied by 
a reason code that provides information about the deficiency that led to qualification of 
the data. 
Data qualifiers used in the current Laboratory ER Project baseline varidation process 
are: 

A The data required for data review and evaluation are not available. 

U The anafyte was not positively identified in the sample, and the associated value 
is the sample-specific EQUEOL. 
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J The analyte was positively Identified. and the associated numerical value Is 
estimated to be more uncertain than would normally be expected for that analysis. 

J+ The analyte was positively Identified. and the result is likely to be biased high. 

J- The analyte was positively Identified, and the result Is likely to be biased low. 

UJ The analyte was not positively Identified in the sample, and the associated value 
Is an estimate of the sample-specific EQLJEDL. 

RPM Without further review of the raw data, the sample results are unusable due to 
serious deficiencies In the ability to analyze the sample and meet quality control criteria. 
Presence or absence cannot be verified. NOTE: Any results qualified as RPM must be 
evaluated for relevance to data use. 

P Professional judgment should be applied to using the data In decision-making. 

PM Professional judgment should be applied to using the data in decision-making. A 
manual review of raw data Is recommended to determine if the defect Impacts data use 
for decision-making. 

In both cases, the baseline validation reports were used in the decision-making process 
and to direct the focused validations required to evaluate the usability of the data for this 
report. 

Data were qualified (I.e., one or more of the qualifiers Indicated above were associated 
with the data) for a variety of reasons during the baseline validation process. The 
baseline validation procedure used tor routine analytical services provides Information 
about the reason the qualifier was applied and Its potential impact on the affected data. 
The purpose Is not to reject data but rather to ensure that the relative quality of the data 
Is understood so that the data may be used appropriately. 

A focused data validation may be required as a follow-up to the baseline validation. The 
purpose of a focused validation is to determine the technica.l adequacy of measurement 
data when: 

• the data are qualified as deficient or as requiring professional Judgment during the 
verlflcationlbaseline validation process. For example, when holding times are 
exceeded or interferences are present, a focused validation may be required to 
assist in determining data adequacy for the intended use; and 

• the data quality assessment process requires additional information about the 

-variability or uncertainty of the reported data or 

-data quality prior to making a data use decision because of anomalies 
detected in a data set. 

Details of quality assurance/quality control activities are presented in Chapter 4 of this 
RFI report. Qualifiers resulting from baseline and focused validation are shown in the 
analytical results tables included in Chapter 5 of this report. Summaries of data quality 
evaluations and focused validation of analytical data relevant to this report are given in 
Appendix B. The RPM, P, and PM qualifiers do not appear in Chapter 5 data tables, nor 
in Appendix 8, because they are replaced during focused validation according to the 
data use. 
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3.2 Process for the Identification of COPCs 

3.2.1 Inorganic Chemicals 

Detected Inorganic chemicals are compared with natural background distributions to 
determine If they should be retained as copes or eliminated from further consideration. 
The Inorganic background data used in this RFI report are from the tollowing source: 

• soli, sediment, and tuff samples collected throughout L.os Alamos County for 
which chemical analyses were performed tor certain inorganic (metal) chemicals 
(Longmire et al. 1995, 55115 and 52227). The all-soil-horizons background data set 
was used because the soli master horizon was not identified when the samples were 
collected. 

Comparisons between site data and background data are initially performed by 
comparing each observed concentration datum with a chemical-specific background 
screening value that is the upper tolerance limit (urL), or the maximum reported 
concentration, or the detection limit of a nondetected chemical. These background 
screening values are derived from Laboratory-wide soil, sediment andlor tuff background 
data, and details on the calculation of these values are presented in Longmire et al. 
(1995,52227). Certain inorganic chemicals in certain media have no Laboratory-wide 
background data. For these exceptions, PRS sample-specific detection limits are used 
as nomfnal background screening values. In this report, chemica\s that lack background 
data include sliver. 

3.2.2 . Radlonuclldes 

Comparing reported radiochemical results with minimum detectable activities and 
background data is necessary to determine the presence of radionuclides and to 
distinguish concentrations of radionuclides associated with Laboratory operations from 
those attributable to global fallout and/or to naturally occurring radionuclides. 

The Laboratory's ER Project requires that radiochemical data be reported by an 
analytical laboratory on the basis of a detection test. Therefore. as part of the data 
validation/data assessment. reported results must be evaluated to ensure that only those 
results that represent detections be used to classify a radionuclide as a COPC. This is 
typically done by comparing the reported value with the associated minimum detectable 
activity if one is reported. When the minimum detectable activity is not available or does 
not meet the data quality needs of the ER Project, the reported value will be tested 
against an estimated minimum detectable activity. This estimated value is based on 
instrument counting error. The counting error is typically reported as one standard 
deviation (1-slgma) of the radiation counts, and the estimated minimum detectable 
activity is computed as three standard deviations (3-sigma) of the radiation counts. 

Detected radionuclides are retained as COPCs or eliminated from further consideration 
based on a comparison with natural or anthropogenic background distributions. The 
radio nuclide background data used in this RFf report are from the following sources: 
• soil, sediment, andlor tuff samples collected throughout los Alamos County for 

which chemical analyses were performed for certain naturally occurring radioactive 
chemicals (Longmire et at. 1995, 55115: 1995. 52227). The all-soil .. horizons 
background data set was used because the soil master horizon was not identified 
when the samples were.collected. 

• background concentrations of radioactive chemicals associated with global fallout 
from atmospheric nuclear testing (e.g .• plutonium, cesium, strontium. and tritium) 
reported in l.ANL Environmental Surveillance reports (Purtymun et at 1987. 6687; 
ESG 1988, 68n; ESG 1989, 6894: Environmental Protection Group 1990. 6995; 
Environmental Protection Group 1992. 7004). 
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Comparisons between site data and background data are initially performed by 
comparing each observed concentration datum with a radionuclide--specific background 
screening value that is either the UTL or the maximum reported activity. These 
background screening values are derived from Laboratory-wide soil, sediment, and/or 
tuff background data, and details on the calculation of these values are presented in '. 
Longmire et al. (1995. 52227). Certain radionuclides in certain media have no 
Laboratory-wide background data. For these exceptions, PRS sample-specific minimum 
detectable activities are used as nominal background screening values. In this report, ,: 
radlonuclldes that lack background data include Sr-90 and Cs-137. 

3.2.3 Organic Chemicals 

Background data are not available for organic chemicals. Organic chemicals positively 
identified in one or more samples have been carried forward in the screening 
assessment process for the PRSs in this RFr report. Chemicals not detected in any 
sample have been removed from further consideration. 

3.2.4 Risk-Based Screening Assessment 

Inorganic chemicals and radionuclides that exceed background and organic chemicals 
positively identified In one or more samples require further evaluation if they also exceed 
SALsa SALs for nonradioactive chemicals are based on EPA Region 9 preliminary 
remediation goals (PRGs) for residential soil and tap water. Where appropriate. certain 
EPA Region 9 water PRGs are replaced by Native American Pueblo, New Mexico state 
or federal water quality standards. Soil and water media have separate SALs for each 
chemical. The decision to identify a chemical as a CO PC when a SAL Is not available is 
made on a case-by-case basis, taking into account the availability of process knowledge 
and toxicological information. 

If more than one COPC Is present at the site, a multiple chemical evaluation (MCE) Is 
performed to determine if the potentially additive effect of chemicals detected belOW 
SALs warrants additional InvGstigation. The method for performing an MCE Is 
summarized In the policy document Risk·BC!sed Corrective Action Process (Dorries 1996 
55575). These comparisons are the last quantitative steps In the screening assessment 
process for human health concerns. If COPCs remain after this step, then further 

. evaluation is required. If no COPCs remain after this step and the data set Is sufficient 
to support the decision, an NFA recommendation may be proposed based on human 
health concerns. 

If COPCs remain atter the screening assessment, several options exist for the PRS. A 
further site-specific evaluation may lead to eliminating a COPC without going lnto a 
formal risk assessment. The site may be proposed for further sampling to more 
completely characterize the site or for remediation If it is cost effective to proceed without 
a risk assessment. A risk assessment may be conducted to determine If the remaining 
COPCs present an unacceptable human health risk. 

3.3 Human Health Risk Assessment 

3.3.1 Risk Due to Naturally Occurring InorganiC Chemicals In sons (Background) 

Risk Is associated with exposure to Inorganic chemicals occurring naturally In soil. 
Calculation of background risks using the same methodology as site risk estimates 
provides a frame of reference for risk levels calculated at a site. This information 
provides a basis for determining risk-based remediation goals, which In some 
circumstances may be set at target risks comparable to background rather than default 
values, I.e., cancer risk of 10.0 or hazard Index of 1. Background risks can also affect 
decisions at sites that have constituents for which there Is a toxicity threshold. For some 
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inorganic chemicals t background intakes may be near a toxicity threshold such that 
incremental intakes associated with contamination may be unacceptable. 

Background risk estimates provided in Table 3.3.1-' were calculated using the same 
exposure assumptions by which SALs are calculated. SALs are based on health­
protective assumptions for a residential scenario (EPA 1995. 53970). For soil exposure. 
the pathways include incidental soil ingestion, inhalation of resuspended dust, and 
dermal contact with soil. The background soil data used for these calculations were 
col/ected from several soil horizons at geographically diverse locations. Background 
risks are estimated for two statistics. One statistic is the median of the observed 
contaminant concentrations. which represents the midpoint in the concentration range 
{technically. the median is the concentration value that divides the results into two equal 
groups or where half of the data are above and half are below this value}. The second 
statistic represents the upper range on background concentration values and is either 
calculated as a UTL or a maximum concentration value. 

UTLs and maximum concentration values are identical to those described in Section 
3.2.1 (Inorganic Chemicals). 

The background risks based on the Laboratory SAL residentia! exposure model are 
provided In Table 3.3.1-'. Risks due to exposure to chemicals at background 
concentrations are presented for both noncarcinogenic and carcinogenic outcomes. The 
potential for adverse noncarcinogenic health effects is estimated by computing a hazard 
quotient. A chemical intake leading to a hazard quotient of up to 1 is not associated with 
adverse health effects. None of the median background concentrations result in hazard 
quotients greater than 1. The hazard quotient of the UTL concentration for manganese 
exceeds 1 (1.9). However, exposure to naturally occurring manganese Is not expected to 
have significant health consequences because of the unlikely occurrence of the UTL 
concentration over an entire exposure area. the conservative assumptions used in the 
exposure assessment, and the margin of safety incorporated into the reference dose. 

Three of the background inorganic chemicals provided In Table 3.3.'-1 are also 
carcinogens. Applying the default exposure assumptions used for SALs t the lifetime 
cancer risks due to residential soli exposure to background concentrations (UTL column) 
are estimated at approximately i excess case of cancer in 100.000 people for beryllium, 
2 In 100,000 for arsenic, and 2 in '.000.000,000 for cadmium (Cd Is carcinogenic only by 
Inhalation). EPA uses a range of 1 excess case of cancer in 10.000 people to , in 
1,000,000 as guidance for an acceptable range of cancer risk (EPA 1990, 55594). 

These background risk estimates provide a frame of reference for a risk*based 
screening assessment and site decisions. If a site-specific risk assessment is necessary 
to further evaluate risks. background risks can also be calculated using site/scenario­
specific assumptions to assist in the remedial action decisions for the site. 
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TABLE 3.3.1 .. 1 
RISK DUE TO BACKGROUND CONCENTRATIONS OF INORGANIC CHEMICALS IN 

SOIL ASSUMING A RESIDENTIAl.. SCENARIO· 
SOli Background Soli 
Inorganic Concentration" Hazard Quotient U1etlme Cancer Risk 

mgllg 
Median UTL Median UTL Median UTL 

Aluminum 10000 38700 0.1 0.5 NO' NC 
Antimony 0.6 1" 0.02 0.03 NC NC 
Arsenic 4 7.B2 0.2 0.4 1 x 10'" 2 x 10'~ 
Barium '30 315 0.03 0.06 NC NC 
Beryllium 0.895 1.95 0.003 0.006 6x 10'" 1 x 10'· 
Cadmiul'!1! 0.2 2.6" 0.005 0.07 1 x 10"u 2)( 10'" 
Chromium 8.6 19.3 0.00009 0.0002 NC NC 
Cobalt 6 19.2 0.001 0.004 NC NC 
Copper 5.75 15.5 0.002 0.01 NC NC 
Leacfl 12 23.3 0.03 0.06 NC NC 
Manganese 320 714 0.8 1.9 NC NC 
Mercurv 0.05 0.1 11 0.002 0.004 NC NC 
Nickel 7 15.2 0.005 0.01 NC NC 
Solenium 0.3 1.7" O.OOOB 0.005 NC NC 
Thallium 0.2 lei 0.03 0.2 NC NC 
Uranium 0.9 1.87 0.004 0.008 NC NC 
Vanadium 21 41,9 0.04 0.08 NC NC 
Zinc 30.7 50.8 0.001 0.002 NC NC 

a. Risk estimates are based on relerence doses, slope tactors. and EPA Region 9 detault exposure 
assumptions eHective April 1996 
b. Background concentrations taken from the Longmire e1 al. all soil horizons data set (1995. 55115). 
c. NC = noncarcinogen 
d. maximum detected background value. 
e. Cancer risks tor cadmium are based solely on inhalation of resuspended dust. 
f. Naturally occurring chromium is assumed to exist In a trivalent state. 
g. Hazard quotient based on biokinatic uptake model. 

3.3.2 Risk Assessment 

No human health risk assessments were performed for these PRSs. 

3.4 Ecological Assessment 

In cooperation with the New Mexico Environment Department and EPA Region 6, the 
Laboratory EA Project is developing an approach for ecological risk assessment. 
Further discussion of ecological risk assessment methodology will be deterred until the 
ecological exposure unit methodology being developed has been approved. 

$eDtember 1997 21 RF'I Ret'Jt:Jrt ft:Jr TA.(JF; .nR .!:'!1 ..1.n 

... 

" 
" ·t., , 

.. ", o. 
J .0 

'­, 



Chaatoc4 

4.0 RESliL TS OF QUALITY ASSURANCE/QUALITY CONTROL ACTlVITIES 

Samples were collected, processed, and analyzed In accordEtnce with the Environmental 
Restoration Quality Assurance/Quality Control (QA/CC) program documented in the 
Slte-Specl1lc Quality Assurance Project Plan (CAPjP), Annex II of the AFI Work Plans 
for OU 1111 and OU 1157. The QA objectives (precision, accuracy, etc.) for measured 
data were based on the Laboratory Quality Program Plan for Environmental Restoration 
Activities (LANL 1991, 7651). 

Several types of QC samples were used on a routine basis as analytical data quality 
Indicators. These Include: 

• laboratory and field blanks that Indicate whether samples might have been 
contaminated during the sampling or analysis processes; 

• laboratory and field duplicate samples used to estimate the degree of heterogeneity 
of samples and PRSs and to estimate analytical precision, as appropriate; 

• laboratory control samples (LCSs) and check standards that were analyzed to 
ensure that the calibration of an instrument continued to be acceptable; 

• surrogate compounds and matrix spikes that Indicate the potential for chemical or 
physical Interferences or other effects that could affect an observed analyte 
concentration relative to Its true value; and 

• QC samples generated external to' the analytical laboratory (ER Project QC blind 
samples) that are analyzed by the laboratory and evaluated by the EA Project to 
determine If the overall measurement system Is functioning properly. 

Data packages generated from the analytical process were reviewed for compliance with 
ER requirements from both an administrative and technical quality perspective. 
Administrative checks, or data verification, typically assure users that the required 
results have been provided by the laboratories and that the data packages supplied by 
the laboratories are complete. The technical quality review, or baseline data validation, 
which focuses on identifying actual or potential problems associated with sample 
handling and analyses, requires the QC data to be reviewed against numerical 
acceptance criteria. At this time there are no numerical acceptance criteria for field QC 
samples. The baseline validation process results in qualifiers being assigned to data, as 
appropriate, as described in Chapter 3 of this report. This process is based on the US 
EPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review (EPA 1994, 48640) and on the US EPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review (EPA 1994, 48639). 

Data qualifiers provide a simple way to identify potential data quality problems, but the 
limited number of qualifiers dictates that the classifications are gross, at best. A 1 % 
change in analyte recovery could cause an analyte to be reclassified from one category 
(e.g., estimated value, J) to another category (e.g., rejected value, R), yet a 1% change 
in analyte recoveries is inSignificant. Thus, the reader is cautioned not to Interpret data 
validation qualifiers too literally. This situation is especially Important in the case of the 
"R" qualifier assigned under the old validation system whose definition would suggest 
that data associated with "R" qualifiers are unusable. The "R" qualification Is used to 
indicate to the data user that a potentially severe data deficiency exists. However, in 
accord with the US EPA "National Functional Guidelines," qualified data may be used 
with an understanding of the limitations on the data quality that have caused them to be 
qualified (i.e.. using professional judgment). For example, a common reason for 
qualifying data as rejected is because of not analyzing a sample within the prescribed or 
recommended holding time. However, holding times, while often developed with best 
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professional judgment, frequently have no basis in scientific fact and could be too short 
or too long, depending on the analyte, the sample preservation method or conditions, 
and the storage conditions. Therefore. exceeding a holding time should not 
automatically prohibit the use of the data under appropriate circumstances. What is 
"appropriate" should be determined based upon the decisions to be made. the sample 
handling and storage conditions, and the reported analyte concentrations. This usually 
means taking into consideration the potential for an unusually high or tow bias or an 
unusual degree of uncertainty In the data. All data are typically examined relative to the 
entire data set when deciding If the use of qualified data is appropriate. This allows the 
data analyst and decision makers to assess whether a potential deficiency identified 
during baseline validation appears to make sense in the context of the entire data set 
and whether the potential deficiency adversely Impacts the decisions that must be based 
on the data. 

Two general conditions exist under which data qualifiers are assigned. At times, 
baseline data validation causes qualifiers to be associated with the results for a given 
analyte In an entire batch of samples that were analyzed together under similar 
conditions. For example. data from the analysis of CC blind samples or analytical 
method branks might Indicate the potential for a high or low bias In an entire sample 
batch. The appropriate quallfier(s) would then be associated with results in all of the 
samples belonging to that batch. At other times, the CC information applies only to the 
analytes In a particular sample, and qualifiers are added accordingly. For example, 
SVOC analyses require that certain non-naturally occurring monitoring compounds 
(surrogate compounds) be added to each sample to Indicate how well the analytical 
system was performing during the preparation and analysis of that particular sample. In 
those cases\ qualifiers added to the results based on surrogate compound data alone 
are specific to that sample. Typically, one would expect sample-specific analytical 
performance Information to be similar for samples analyzed in a given batch unless 
sample-specific factors such as matrix interferences or preparation factors cause 
differences. 

The evaluation of CO data from Individual site Investigations is limited to indicating 
whether the data appear to have been generated In a technically sound manner. The 
site-specific Investigation CC data alone are generally insufficient. for quantifying 
components of measurement error or for quantifying the degree of bias in individual 
sample results. 8ecause of those limitations, It is the policy of the laboratory's ER 
Project not to adjust data values for apparent biases, although comparisons of site data 
with action levels may take Into account apparent biases. Theretore. where biases are 
likely to exist or have the potential to exist, It is noted in the CC data evaluations. 

Data reviews that occur after baseline data validation qualifiers have been associated 
with the data (f.e" focused validations) can. take a number of pathways. Those 
pathways depend on the intended use(s) of the data and the apparent condition of the 
data as indicated by, for example, the data validation qualifiers. The approaches taken 
are often so· problem .. specific that only a general description of this focused data 
validatfon process can be provided here. The first step is typically to manually 
investigate the CC data, calibration data. etc., associated with the data set in question. 
The reviewer judges the technical validity of the data by drawing inferences about the 
relationship of the quaJity control data relative to the environmental data. For example, if 
an analyte value is qualified as being potentially biased high, the high bias could lead to 
conservative decisions that are overly protective of human or ecological concerns. 
Similarly. if a potentially low bias is observed, the data users might be cautioned to 
consider the apparent low bias when comparing contaminant concentrations to action 
levels. Failure to take a low bias into consideration might not be protective enough of 
human or ecological concerns. The reviewer generally looks for anomalies that might 



not be identified during the baseline data validation process or investigates further 
problems that were identified during baseline validation. 

This chapter summarizes the findings of the data quality evaluations perlormed as 
described above. Textual discussions of the data quality are arranged by analyte class 
(Inorganic, Radiochemical. and Organic) and by PAS within each analyte class. 
Complementary to those discussions are data tables in Appendix 8. Those tables are 
arranged by PRS. The tables identify those sampling locations and samples within each 
PRS for which a data quality problem might exist as indicated by baseline data validation 
qualifiers. Exceptions include data for which inclusion in the table were considered not 
to be of value when the reader could glean all that is necessary from the textual 
description of data quality for that PRS. Generally, reasons for the qualification of the 
data are presented in the tables, and indications of the magnitudes of the potential 
problems are presented. For example, surrogate compound and matrix spike recoveries 
are documented to provide the reader an indication of the degree of potential biases in 
analyte concentrations. However. in keeping with Laboratory ER policy. environmental 
contaminant concentration biases are not computed on a per sample basis, and data are 
not adjusted to account for apparent biases. In cases that appear to be particularly 
severe or troublesome, cautions to the data user are provided in the tables. The 
tabulated data should not be reviewed without a review of the corresponding text that is 
referenced in footnotes associated with each table. 
At the beginning of each of the three analyte class sections below (Inorganic. 
Radiochemical, and Organic). general observations and conclusions that apply to each 
PRS in that section are presented first. Then PAS-specific information is presented as a 
series of subsections. Chemical symbols are used throughout when referring to 
chemical elements. 

4.1 Inorganic Analyses 

The selenium (Se) results for many QC blind samples across all PASs fall well outside of 
control limits. whereas the Se matrix spike data are generally acceptable. Moreover. the 
reported concentrations for most other inorganic species in the QC blind samples are 
frequently acceptable, or they do not lie very far outside of acceptance windows as 
detailed below. This situation has raised questions across the EA Project conceming 
the validity of the QC blind sample Se data. Therefore, QC blind sample acceptance 
limits were not used in evaluating the quality of Se data in environmental samples, and 
Se data that were qualified based on QC blind recoveries alone are not listed In the 
Appendix 8 tables, nor are they discussed here. 

Certain metal recoveries in soli matrix spikes were frequently greater than expected by a 
factor of 1.5 to 3 and, occasionally, greater than a factor of three. In many cases, this is 
because the matrix spIke levels prescribed in the standard analytical method are too low 
relative to the native metal concentration in the soils to yield accurate spike recoveries. 
Thus, the apparently poor analytical performance Is only an artifact of the analytical 
spiking process, and the high recoveries do not indicate poor analytical performance. 
The metals for which this high matrix spike recovery situation Is most likely to exist are 
the metals that have relatively high native soil concentrations-aluminum (AI). calcium 
(Ca) , iron (Fe), magnesium (Mg), potassium (K), and sodium (Na). Because those 
metals are not typically of significant environmental concern, poor spike recoveries for 
those metals are not discussed except In extreme cases, or where it Is unclear if the 
problem Is due only to low spiking levels, or if It is an actual analytical performance 
problem. On occasion. the low matrix spike problem was encountered for other metals 
besides the metals listed above. In those cases, the low matrix spike problem Is 
identified, where approprIate. 
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Cyanide (CN) results for soil matrix spikes were often lower than expected, indicating a 
potential low bias for cyanide data. The cause of this is suspected to be the high iron 
content of Laboratory soils. Cyanide and iron can combine to form a very tightly bound 
chemical complex that is difficult to decompose. A portion of the CN might thus be 
difficult to detect in the chemical analysis. If one considers that chemical analysis 
subjects the soil samples to much more rigorous conditions than those encountered in 
the environment. it is logical to assume that CN bound in an iron complex in the 
environment will be largely nontoxic because it is bound to the iron. Therefore, a low 
bias for iron-bound cyanide is not considered to be cause for concern. In addition, the 
CN results typically reported for these PRSs «1 ppm) are far below any levels of 
concern and therefore are not of interest 

Evaluation of quality control data associated with fluoride, nitrate/nitrite, sulfide. and total 
dissolved solids results revealed that data for those analytes are usable as reported. 
Data quality for these analytes is generally not discussed further in this chapter. 

4.1.1 PRS 06-001 (a) 

Nineteen soil samples. AAA8861 through AAABB79. were analyzed for metals and 
cyanide under Request Number 18511. Holding times were exceeded for those 
samples. CC blind samples 94.18836 and 94.18837 were analyzed with the 
environmental samples for metals and revealed high recoveries for arsenic (As) and 
antimony (Sb), and low recoveries for chromium (Or). The CC blind sample 94.18836 
As result was more than five times greater than the expected value, yet the other ac 
blind As result was 106% (within 6% of the expected value of 100%). Inspection of the 
raw data revealed that the CC blind sample 94.18836 result was incorrectly reported and 
that the correct value of 575 mglKg yielded a recovery of 10"T01o. Matrix spike data for 
these metals were within 21 % of the accepted values. 

High recoveries in the ac blind samples indicate a potential, though slight, high bias in 
the analytical results, and the data may be used with knowledge of a potential high bias 
for As and Sb. The low Or recovery indicates a potential, though relatively small, low 
bias for Cr. Cyanide was detected in samples AAASS69 , AAA887S. and AAAS879. 
Percent recoveries for CN in ac blind samples 94.1880 and 94.18841 were within the 
control limits. The matrix spike recovery for CN was 93%. 

These CC data appear not to have been adversely affected by the exceeded holding 
times because the CC values are generally within acceptable limits. These data indicate 
that the environmental sample data are acceptable, though there is a potential for slight 
high bias In the As and Sb results and relatively slight low bias in the Cr results. 

4.1.2 PRS 06 .. 001 (b) 

Twenty·one soil samples( AAA8882 through AAA8902) and four water samples 
(AAAS903 through AAA8906) were analyzed for metals and cyanide under Request 
Number 18217. The associated CC data were acceptable as reported, and none of the 
data are qualified. 

4.1.3 PRS 06-003(8), 6-008, C-S .. 019 

Ten soil samples, AAB7839 through AAB7848 , were analyzed for metals and cyanide 
under Request Number 18523, Sixteen samples, AAB7891 through AAB7906, were 
analyzed for metals and cyanide under Request Number 18776. 

The ac blind samples for Request Number 18523 exhibited low recoveries ranging from 
57%, to 90% recovery for CN, vanadium (V). thallium (TI). and Cr, with at least one value 
for each analyte less than 80"/a recovery. These data, by themselves, indicate a 
potential for low bias in the results. Recoveries were reported incorrectly for the two 
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laboratory control samples for mercury (Hg) and were later determined to be 95% tor 
both samples. Percent recoveries 10r CN. V. Ti, and Cr in two different matrix spike 
samples were 91% and 102%, 96% and 98%, 72% and 91%, and 97% and 100%, 
respectively. Duplicate analysis data also show good agreement (all values within 30% 
of average). Therefore, all data under Request Number 18523 may be used as 
reported. 

Under Request Number 18776, three CC blind samples. 94.20862 through 94.20864. 
were analyzed for CN analysis, and three CC blind samples, 94.20855 through 
94.20857, were analyzed for metals. The CN recoveries for samples 94.20863 and 
94.20864 were 33%; the CN recovery for sample 94.2062 was 82%, which Is just Inside 
the 100% ± 20% acceptance window. These CC data Indicate a potential low bias in 
the CN data. On ac blind samples 94.20855 through 94.20857. certain metal analyte 
recoveries fell outside of the 100% ± 20% acceptance window. The AI results fell 
between 67% and 74% (samples 94.20855 through 94.20857), the As results ranged 
from 125% and 145% (sample 94.20855). the Cr results ranged from 55% and 74% 
(samples 94.20855 through 94.20857), the V results were approximately 60% (samples 
94.20855 and 94.20856), and the TI results ranged from 63% and 67%( samples 
94.20855 and 94.20856). Sb was correctly reported as <10 mg/Kg on two CC blind 
samples but incorrectly reported as 12.8 mg/Kg on another CC blind sample. For 
environmental samples analyzed with each of the affected CC blind samples. this 
caused the results to be qualified as estimated (J) if detected in a sample or. if the 
recovery was less than 80%, to be qualified as undetected estimated (UJ) if not detected 
in the sample. 

The field duplicate results for Request Number 18776 were generally within 30% relative 
percent difference (RPD) al'though manganese (Mn) and lead (Pb) results exhibited 57% 
and 37% RPD. respectively. Laboratory duplicate RPD values ranged from 10% to 33% 
for Mn and from 4% to 13% for Pb. The matrix spike data were generally unacceptable 
for copper (Cu) (138% on sample AAB7881 and 101 % on sample AAB7897). Fe (1188% 
on sample AAB7881 and 1710% on sample AAB7897). Pb (594% on sample AAB7881 
and 66% on sample AAB7897) and Sb (59% on sample AAB7881 and 41% on sample 
AAB7897). Otherwise, the matrix spike results for metals were within 20% of the 100% 
recovery expected. The "unacceptable" high matrix spike performance for Cu. Fe. and 
Pb is attributed to spiking the samples at concentrations that are too low relative to the 
native Cu, Fe. and Pb concentrations. The matrix spike recovery values do not. 
therefore, indicate poor analytical performance. 

In summary, for Request Number 18776, CN, AI, Cr, Sb, TI, and V results should be 
considered to be biased low. Based on the matrix spike and ac blind sample 
recoveries. As data should be considered to be biased high. An apparent high bias 
observed for Na results (approximately 50% higher than expected) is of no importance 
for this PRS. All other data may be used as reported. 

During the resampling of April. 1997. an additional soil sample (0506-97-0001) was 
collected for metals analyses under Request Number 3044R. No problems were 
experienced with those data except an elevated (140% recovery) for sodium in the 
laboratory control sample. The metals data for Request Number 3044A are useable as 
reported with the understanding that sodium results might be biased slightly high. 

4.1.4 PRS 06-003(c) 

Thirteen soil samples, AAB7849 through AAB7861. were analyzed for metals and 
cyanide under Request Number 18523. Data quality for this Request Number is 
discussed in Section 4.1.3. 
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4.1.5 PRS 06-003(f) 

Thirteen soil samples, AA878S2 through AA 87874 , were analyzed for metals and 
cyanide under Request Number 18755. The matrix spikes exhibited low recoveries for 
As, Cu, Cr, Sb, Se, and Zn (64%, 11%, 49%, 43%, 36%, and 60%, respectively), 
indicating a potential low bias in the results for those metals caused by sample matrix 
interferences. The recovery of Cr in one of six ac blind samples (CC blind sample 
94.20700) was also low (62%). The baseline data validation report identified the reported 
As result for ac blind sample 94.20700 as being 650 mglKg, whereas that was a 
reporting error and the actual arsenic value was , 3.3 mglKg. The As concentration 
reported for CC blind sample 94.20699 was 3.2 mglKg, yielding a recovery of 0.6%. 
Inspection of the raw data revealed that the reported value for CC blind 94.20699 is 
incorrect and should be 650 mglKg, yielding a recovery of 113%. These CC data 
indicate a potential low bias for Cr with no apparent bias for As. The "R" qualification of 
As data is being revoked, but the As results are viewed as more uncertain than normal 
because of the conflicting indications regarding high and low biases between the matrix 
spike and CO blind data. The expected values for Ag and n values in CO blind sample 
94.20700 were 1.4 and 2.2 times higher than the detection limits. respectively, but Ag 
and TI were not detected in that sample. These data, combined with the matrix spike 
data, indicate a potential low bias for Ag, Cu, Cr, Sb. Se, Tt. and Zn. although only the 
Cu results appear to exhibit a severe low bias. Arsenic data may be viewed as being 
less certain than would normally be expected. The CN matrix spike recovery was 76%. 
which is just outside the 100% ± 20%, acceptance window. Other CC data for CN are 
acceptable, so CN data may be used without qualification. 

4.1.6 PRS 06-003(9) 

Four soil samples, AA87875 through AA87878, were analyzed tor metals and cyanide 
under Request Number 18755. Ten soil samples, AAB7881 through AA87890. were 
analyzed for metals and cyanide under Request Number 18n6. The matrix spike and 
ac blind data quality associated with Request Number 18755 are summarized in 
Section 4.1.5. The matrix spike and ac blind data associated with Request Number 
18n6 are summarized in Section 4.1.3. 

In summary, for Request Number 18755. a potential low bias is indicated for silver (Ag). 
Cu, Cr, Sb. Se, TI, and Zn, although only the Cu results may exhibit a severe low bias. 
Arsenic data may be viewed as being less certain than would normally be expected. 

In summary. for Request Number 18nS, CN, AI, Cr, Sb, TI, and V results should be 
considered to be biased [ow, and As results should be considered to be biased high. An 
apparent high bias observed for Na results is of no importance for this PAS. All other 
data may be used as reported. 

4.1.7 PRS 06-007(g) 

Six soil samples, AAAS832 through AAAS837. were analyzed for metals and cyanide 
under Request Number 1S039. Because of low recoveries on CC blind samples. the Ag 
and CN results were qualified as undetected estimated (UJ) if not detected in the 
sample, and as estimated (J) if detected in a sample. The matrix spike recoveries for Ag. 
and CN were 69% and 100%, respectively. Arsenic results were Originally qualified as 
rejected (R) because of only 1.02% recovery on ac blind sample 94.14034. However, 
review of the raw data and communication with the analytical laboratory indicate that a 
100-fold sample dilution was not accounted for when reporting the As CC blind sample 
result and that the correct percent recovery value is 102%. Lead results for samples 
AAA8832 and AAA8834 were also reported incorrectly and should have been reported 
as 1,410 mglKg and 22.5 mglKg, respectively. as determined using lep analYSis. In 
addition, the matrix spike recovery for As is 110%. The sample preparation for Hg 
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analysis of the CC blind sample tailed during the first preparation attempt, and 
insufficient sample remained for another attempt, so no CC blind data are available 10r 
Hg. However, the matrix spike recovery for Hg was 94%; indicating acceptable 
analytical performance 10r this metal. All data may be used as reported. 

4.1.8 PRS 07-001 (a) 

Thirteen soil samples, AAB7909 through AAB7921, were analyzed for metals and 
cyanide under Request Number 1 saas. If detected in a sample, AI. CN. Cr, TI, and V 
results are qualifled as estimated (J); i1 not detected in a sample, those results are 
qualified as estimated undetected (UJ). because 01 analyte recoveries in CC blind 
samples 94.21166, 94.21167, and 94.2116S that fall within the range of 10 to 75% 
recovery. This indicates a potential low bias for these analytes. Arsenic and sodium 
results are qualified as estimated (J) because of 120% to 138% recovery on CC blind 
samples 94.21166, 94.21167, and 94.21168, Indicating a potential high bias for those 
two metals Except for Sb, matrix spike data were generally within 20% of the expected 
values indicating no significant matrix interferences. The Sb spike recoveries were 56% 
and 67%. All AI, Cr, Sb, TI, and eN data should be vIewed as potentially biased low; As 
and Na results should be viewed as potentially biased high. 

4.1.9 PRS 07-001 (b) 

Twelve soil samples, AAB7922 through AAB7933, were analyzed for metals and cyanide 
under Request Number 18808. Data quality for this Request Number is discussed in 
Section 4.1.8. 

4.1.10 PRS 07-001 (c) 

Three soli samples, AAB7934 through AAB7936, were analyzed for metals and cyanide 
under Request Number 18983. Aluminum. barium (8a), Mg, and potassium (K) results 
were qualified as estimated (J) because concentrations were outside the upper 
calibration range. This Is an indication that the results could be biased low. All CC blind 
data for those analytes wero within specified acceptance limits. Moreover, all matrix 
spike recoveries of those metals were within 12% of the 100% target value. 11 the 
potential low bias caused by exceeding the calibration range was significant. the matrix 
spike results would be expected to deviate more significantly from the 100% target 
value. 

Matrix spike recoveries for Fe (176%), Pb (128%), Sb (50%), and Se {78%} fell outside ± 
20% of the expected values; the ac blind data were within the ± 20% control limits. The 
recovery value for Cr on ao blind samples 94.22067 and 94.22068 was 66% for both 
samples; the matrix spIke recovery was 96%. Only Or and Sb show a potentially 
significant low bias; the potential high bias of Fe and Pb are not of consequence for this 
PRS. 

Mercury (Hg) and CN results were qualified as undetected estimated (UJ) because of 
low recovery of those analytes (47% and 73%, respectively) In CC blind samples 
94.22072 (Hg) and 94.22070 (CN). However, the matrix spike recoveries were 89% to 
99% (CN) and 103% (Hg). 

Duplicate results for all analytes discussed above showed excellent agreement 
(generally within 10% relative percent difference). The data for all of the metals and eN 
discussed above may be used as reported with due consideration given to the potential 
low bias for Cr, Hg, and CN evident from low recoveries in QC blind samples. 
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4.1.11 PRS 07"()01(d) 

Thirteen soil samples, AAB7937 through AAB7949, were analyzed for metals and 
cyanide under Request Number 18983. Data quality for this Request Number is 
discussed in Section 4.1.10. 

4.1.12 PRS 08-002 

Fourteen soil samples. AAB0791 through AAB0794 and AAB08o.1 through AAB0810, 
were analyzed for metals under Request Number 17335. With the exception of a high 
recovery (215%) on the Pb matrix spike. all quality control results were acceptable. The 
Pb results were not qualified during baseline validation because the high matrix spike 
recovery is an artifact of spiking the sample at too low a concentration relative to the 
native Pb concentration In the soil. None of the data for Request Number 17335 require 
qua.lificatlon. 

4.1.13 PRS 22-o10(a) 

Seventeen soil samples, AAAB909. AAA8911, and AAAB913 through AAA8927. were 
analyzed for metals and cyanide under Request Number 18247. Three water samples, 
AAA8910, AAAB912, and AA8927. were analyzed for metals under this same Request 
Number. For the soli samples. Pb results >are qualified as rejected (R) because of an 
extreme high bIas (640%) on ac blind sample 94.16066. However, the Pb recovery for 
ac blind sample 94.16065 was 80"/0. Review of the raw data revealed a reporting error 
and that the correct value for the Pb concentration of CC blind sample 94.16066 was 
5.15 mglKg. a recovery of 128%. The soil laboratory control sample (LCS) 
concentrations were higher than the acceptable upper limit for Cr, cobalt (Co), Cu, Pb, 
Mg, Se, Na, TI. and V. Matrix spike recoveries for AI, Fe, Mn. Pb, and Se were 400%. 
650%, 170%, 64%. and 51 %, respectively; otherwise, matrix spike recoveries were 
within 15% of expected values. For the three water samples, the matrix spike exhibited 
a low recovery for As (75%), cadmium (Cd) (66%), Sb (76%), Se (25%), and Pb (38"10), 
Indicating a potential low bias for those metals, especially Se and Pb. The AI, Fe, and 
Mn spikes were determined to be too low relative to the naUve metal concentrations in 
the solis and do not indicate poor analytical performance. 

Based on the CC data, the Se and Pb results for the soil samples may be used with the 
expectation that the reported concentration values are less certain than would normally 
be expected. These two metals should not necessarily be expected to be biased high or 
low. The AI, Co, Cu, Fe, Mg, Na, TI, and V appear to be biased high, based on the LCS 
recoveries and, In some cases, matrix spike data. For water samples, Set Cd, and Pb 
exhibit potentially significant low biases. 

During the resampling of April 1997. six additional soil samples, 0522·97·0001 through 
0522-97-0006. were collected for metals analyses under Request Number 3050R. The 
matrix spike for manganese was approximately twice the expected value (215% 
recovery), Indicating a potential high bias for the manganese results of the other field 
samples In this Request Number. In addition, the relative percent difference (RPD) for 
laboratory duplicate samples was +34%. which exceeds the nominal validation criteria of 
±20% RPD yet Is within the bounds (±35% APD) commonly observed for Laboratory 
solis. The laboratory duplicate Pb and AI results, 25% APD and 70% RPD. respectively, 
also exceeded the ±.20% RPD criterion. yet their matrix spike recoveries were within 
acceptance criteria. The manganese results are qualified as J+ (estimated with potential 
high bias) and the lead and aluminum results are qualified as J (estimated). 
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4.1.14 PRS 22-010(b) 

Twenty-nine soil samples, AAA8930 through AAA8952 and AAA8975 through AAA8980. 
were analyzed for metals and cyanide under Request Number 18514. Aluminum (AI). 
Crt Hg, T1, and V under Request Number 18514 are qualified as either estimated (J) if 
detected in a sample, or undetected estimated (UJ) if not detected in the sample, 
because some ac blind sample recoveries were between 50% and 75% of expected 
values. Lead and sodium for Request Number 18514 were qualified as estimated (J) 
when detected in a sample because of high recoveries on a ao blind sample (155% and 
162% for Na and Pb. respectively). Two matrix spike samples exhibited only 60% and 
67% recovery for Sb whereas the CO blind sample results are within acceptance limits 
for Sb. Lead and sodium results for Request Number 18514 should be viewed as 
potentially biased high; Hg, AI. Cr, TI. and V results could be viewed as being biased 
slightly low relative to the true concentrations. 

Eighteen soil samples, AAA8953 through AAAB970, were analyzed for metals and 
cyanide under Request Number 18250. If detected in the sample. Cr • Mn, Pb, and V 
results under Request Number 18250 are qualified as estimated (J) because of high 
recovery of those metals on the soil laboratory control sample. This indicates that the 
reported concentrations for those metals could be biased high. All matrix spike values 
and ao blind recoveries ranged from 62% to 121% except for Fe, which had a matrix 
spike recovery of 159%. In general, the indications from CC data for Request Number 
'8260 are that the reported metal concentrations could be slightly higher than the true 
concentrations. 

4.1.15 PAS 22-014(a) 

No inorganic analyses were performed at this site. 

4.1.16 PRS 22-014(b) 

Twenty samples, AAAS678 through AAA8697, were analyzed for metals and cyanide 
under Request Number 17827. Lead (Pb) results on QO blind samples 94.12416 and 
94.12417 exhibited extreme low r~coveries of 0.94% and 0.88%, respectively, yet the Pb 
matrix spike exhibited a recovery of 86'%. Inspection of the raw data and communication 
with the analytical laboratory revealed that those low recovery values are reporting 
errors and that the correct CO blind recovery values are 99.2% and 87.5%, respectively. 
Lead (Pb) data were originally qualified as rejected (R). but the qualification is being 
revoked and the Pb data are usable as reported. eN data are qualified as undetected 
estimated (UJ) because of approximately 73% and 75% recovery on two CC blind 
samples. Most matrix spike recoveries are acceptable with Mn, Sb. and Se being the 
exceptions (156%, 127%. and 53% recovery, respectively). Laboratory duplicate sample 
analysis results are comparable; two pairs of field duplicate sample results (sample pairs 
AAA86921AAA8693 and AAA8696/AAA8697) were within 35% of the average value of 
the two results. All data may be used as reported. with the cognizance of a potential low 
bias in Sb results. 

Soil samples AAAS678. AAA8680 through AAA8683 t AAA8686, AAA8688 through 
AAAS690. AAA8692 through AAA8694. AAA8696, and AAA8697 were analyzed for 
nitrate + nitrite as nitrogen by the cadmium reduction method (American Public Health 
Association et al. 1989, 55591). No nitrate nor nitrite was detected in any of the 
samples. All CC data are acceptable and results may be used as reported. 

4.1.17 PRS 40-005 

No Inorganic analyses were performed at this site. 
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4.1.18 Marsh (PRS 40.(05) 

Six soil samples. AAA8805 through AAA661 0, were analyzed for metals and cyanide 
under Request Number 18037. Aluminum (AI) and Na data are qualified as estimated (J) 
because of an approximately 50% high bias (150% recovery) on the laboratory control 
sample. Arsenic (As) results were originally qualified as rejected (R) because of an 
extreme low bias on the recovery of As from the QO blind sample. However, inspection 
of the raw data and communication with the analytical laboratory revealed the reported 
values to be incorrect. The correct recovery for As in the QC blind sample is 111 %. The 
As data qualification is being revoked, and the As data as well as the other metals data 
are usable as reported. 

4.2 Radiochemical Analyses 

4.2.1 PRS 06-001(a) 

No radiochemical analyses were performed at this site. 

4.2.2 PRS 06-001 (b) 

No radiochemical analyses were performed at this site. 

4.2.3 PRS 06-003(a), Q6-o08, and C-6-019 

Ten soil samples, AAB7839 through AAB7848, were analyzed for CS-137, Sr-90, and 
isotopic uranium under Request Number 18979. Cs-137, U-234. and U-238 data greater 
than the minimum detectable activity are qualified as estimated (J) because of QC blind 
sample results outside of the 3-sigma acceptance limits. The Cs-137 ac blind sample 
recoveries were 128% and 134% for samples 94.22047 and 94.22048. respectively. 
The recoveries for U-234 were 72% and n% for samples 94.22045 and 94.22046, 
respectively; the recoveries for U-235 were 36% and 136% for samples 94.22045 and 
94.22046, respectively; the recoveries tor U-238 were 74% and 79% for samples 
94.22045 and 94.22046, respectively. These quality control sample data indicate a likely 
slight low bias for U-234 results and a likely slight high bias for Cs-137 and U-238 
results. They also indicate that the U-235 data are more uncertain than would normally 
be expected. These data may be used with consideration of the potential data 
deficiencies identified above. 

Sixteen samples, AAB7891 through AAB7906, were also analyzed for CS-137, Sr-90, 
and isotopic uranium under Request Number 18981. Cs-137 and Sr-90 results greater 
than the minimum detectable activity are qualified as estimated (J) because of two QC 
blind recoveries that exceeded the 80% to 120% acceptance window for Cs·137 and two 
CC blind recoveries that exceeded the 75% to 125% acceptance window for Sr-90. 
Recoveries for the three OC blind samples were 118%,125%, and 127% for Cs-137 and 
124%, 127%, and 129% for Sr-90, indicating a potential for a slight high bias. The 
consistent, but slight, high biases for CS-137 and Sr-90 results under Request Number 
18981 indicate that those analyte results may be used as reported with the 
understanding that a slight high bias is indicated. 

As part of the April 1997 resampling, an additional soil sample (0506-97-0001) was 
collected and submitted for a gamma scan, strontium analysis, and isotopic uranium 
analYSis under Request Number 3045R. The quality control data for these analyses are 
within acceptance criteria, and the data may be used as reported. 

4.2.4 PRS 06-Cl03(c) 

Thirteen soil samples, AAB7849 through AAB7861, were analyzed for CS-137, Sr-gO, 
and isotopic uranium under Request Number 18979. CS-137, U·234, and U-238 data 
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greater than the minimum detectable activity are qualified as estimated (J) because CC 
blind sample results were outside of the 3-slgma acceptance limits. The Cs-137 CC 
blind sample recoveries were 128% and 134% for samples 94.22047 and 94.22048, 
respectively. The recoveries for U-234 were 72% and 77% for samples 94.22045 and 
94.22046, respectively; the recoveries for U-235 were 36% and 136% for samples 
94.22045 and 94.22046, respectively; the recoveries for U-238 were 74% and 79% for 
samples 94.22045 and 94.22046, respectively. These quality control sample data 
Indicate a likely slight low bias for U-234 results and a likely slight high bias for Cs-1 37 
and U-238 results. They also Indicate that the U-235 data are more uncertain than 
would normally be expected. These data may be used with consideration of the 
potential data deficiencies identified above. 

4.2.5 PRS OS·003(f) 

Thirteen soli samples. AAB7862 through AA87874 , were analyzed for gamma Isotopes, 
Isotopic uranium, and Sr-90 under Request Number 18980. Sr-90 results greater than 
the minimum detectable activity are qualified as estimated (J) because two of the 
laboratory control samples 10r Sr-90 analYSis had recoveries outside of the 80% to 120%, 
acceptance window at 122% and 123% recovery, respectively. The exceeding of 
acceptance criteria is minimal and indicates a slight potential for positive bias in S,-90 
data. Cs-137 data are not qualified, although a potential for a slight high bias has been 
noticed for Cs-137 analyses by the laboratory at which these samples were analyzed. 

4.2.S PRS OS-003(g} 

Four soil samples, AAB7875 through AA87878, were analyzed for CS-137, Sr-90, and 
isotopic uranium under Request Number 18980, and ten 5011 samples. AA87881 through 
AAB7890. were analyzed for Cs·137, Sr-90 and Isotopic uranium under Request 
Number 18981. CS-137 and Sr-90 results greater than the minimum detectable activity 
are quali11ed as estimated (J) because of two CC blind recoveries that exceeded the 
80% to 120% acceptance window for Cs-137 and two CC blind recoveries that 
exceeded the 75% to 125% acceptance window for Sr-90. Recoveries for the three CC 
blind samples were 118%, 125%, and 127% for Cs-137 and 124%, 127%, and 129% 
for Sr-90, indicating a potential for a slight high bias. The consistent. but slight. high bias 
for Cs-137 and Sr-90 results indicates that those results may be used as reported with 
the understanding that a slight high bias is indicated. 

4.2.1 PRS 06-007(9) 

Six soli samples, AAA8832 through AAA8837. were analyzed for Cs-137 and Sr-90 
under Request Number 18832.. The CS-137 results greater than the minimum 
detectable activity are qualified as estimated (J) because the CC blind sample analyzed 
with the environmental samples exhibited a 126% recovery, which exceeded the 
acceptance window. A potential for a slight high bias is indicated, and data may be used 
with that understanding. 

4.2.8 PRS 07-001 (a) 

Thirteen soil samples. AA87909 through AAB7921 f were analyzed for Cs-137. Sr-90, 
and Isotopic uranium under Request Number 19119. None of the data require 
qualification, although a potential for a slight high bias has been noticed for Cs-137 
analyses by the laboratory at which these samples were analyzed. Therefore, the Cs-
137 results may be used as reported with the understanding that the data could be 
biased slightly high. 
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4.2.9 PRS 07"()01(b) 

Twelve soli samples, AAB7922 through AAB7933, were analyzed for CS-137, Sr-90, and 
isotopic uranium under Request Number 19119. None of the data require qualification, 
although a potential for a slight high bias has been noticed for Cs-137 analyses by the 
laboratory at which these samples were analyzed. Therefore, the Cs-137 results may be 
used as reported with the understanding that the data could be biased slightly high. 

4.2.10 PRS 07-001(c) 

Three soli samples, AAB7934 through AAB7936, were analyzed for gamma isotopes. 
Isotopic uranium, and Sr .. 90 under Request Number 19118. None of the data require 
qualification, although a potential for a slight high bias has been noticed for Cs-137 
analyses by the laboratory at which these samples were analyzed Therefore, the Cs-
137 results may be used as reported with the understanding that the data could be 
biased slightly high. 

4.2.1 1 PRS 07 "()01 (d) 

Thirteen soli samples, AAB7937 through AAB7949, were analyzed for gamma isotopes, 
Isotopic uranium, and Sr-90 under Request Number 19118. None of the data require 
qualification, although a potential for a slight high bias has been noticed for Cs-137 
analyses by the laboratory at which these samples were analyzed. Therefore, the 5r .. 90 
may be used as reported with the understanding that the data could be biased slightly 
high. 

4.2.12 PRS 08-002 

No radiochemical analyses were performed at this site. 

4.2.13 PRS 22"()10(a) 

No radiochemical analyses were performed at this site. 

4.2.14 PRS 22"()10(b) and PAS 22 .. 016 

No radiochemical analyses were performed at this site. 

4.2.15 PRS 22-o14(a) 

No radiochemical analyses were performed at this site. 

4.2.16 PRS 22-o14(b) 

No radiochemical analyses were performed at this site. 

4.2.17 PRS 40-005 

No radiochemical analyses were performed at this site. 

4.2.18 Marsh (PRS 40-005) 

Six soil samples. MASSOS through AAA881 0, were analyzed for gamma isotopes, 
isotopic uranium, and Sr·90 under Request Number 18982. None of the data require 
qualification and are usable as reported. 

4.3 Organic Analyses 

This section addresses the data quality of HE, SVOCs, and VOCs.. A particular data 
quality problem exists for HE compounds. Because of limited laboratory capacity. many 
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samples submitted for HE analyses were held in the laboratory (in a frozen state and in 
the dark) beyond the allowed extraction holding time (14 days for soils; 7 days for water, 
from date of sample collection) before being extracted. In some cases, the soil extracts 
were held beyond the prescribed analytical holding time (40 days after extraction for 
soils and water) before they were analyzed. In those samples, few HE compounds were 
detected., This might suggest that analyte degradation resulting from exceeding the 
holding times caused the analytes to go undetected. Several research papers and 
memoranda were investigated to identify to what extent exceeding holding times might 
affect HE analyses (EPA 1993, 55601; Walsh 1990, 55597; Walsh 1992: Dubois and 
Baytos 1991,6994; Harris et al. 1989, 6887). 

The documents that were investigated relative to HE holding times offer conflicting 
information conceming analyte stabilities. This is, at least in part, because the research 
investigations were performed under a variety of conditions on a variety of soils and 
waters. However, some generalities can be summarized conceming degradation of HE 
compounds prior to solvent extraction (i.e., prior to preparation for analysis). Tetryl is 
very labile and can decompose completely within hours of soil or water sample 
collection, despite proper sample storage. Tetryl is especially unstable in liquid samples. 
RDX and HMX are reported to be stable~to·aerobic degradation conditions. Aerobic 
conditions would be present in typical surface and near-surface environmental samples 
and In environmental samples exposed to the air through transfer to sample containers. 
ROX Is subject to significant biotransformation under anaerobic conditions, but HMX is 
less susceptible to anaerobic biotransformation. Biodegradation of nitroaromatic 
compounds (i.e., nitrobenzenes and nitrotoluenes) in soils results in the formation of 
amino compounds (e.g., 4-aminodinitrobenzene and 2-aminodinitrotoluene), which 
would be expected to appear in the SW-846 Method 8330 HPLC analyses performed on 
the samples in these PRSs. Trinitrobenzene (TNB) is relatively persistent in soils and 
waters, whereas dinitrobenzene (DNB) is relatively labile in those media. The SW·846 
Method 6330 HE compounds are most stable when protected from light (especially 
ultraviolet light) and temperatures exceeding 30°C (86 oF). 

The above observations notwithstanding, it was concluded that the best way to evaluate 
the effect. If any, of exceeding holding times on laboratory samples is to compare the 
results of the original samples for which holding times were exceeded with the results ot 
samples collected at the same locations but which are analyzed within prescribed 
holding times. Therefore, several sample locations were resampled, and those samples 
were analyzed within the prescribed holding times. It should be noted that 'the 
recommended 14·day extraction holding time for soils is only a holding time and is not a 
requirement. 

The results for the HE resamples, which primarily indicate no detectable HE compounds, 
are comparable to the results for the original samples. This comparability of results 
indicates that analyte degradation probably did not cause analytes to go undetected In 
the original samples. Rather, the analyte concentrations in the original samples were 
probably less than analytical detection limits prior to sample collection. Moreover, if 
degradation of HE analytes had occurred, one would expect to detect degradation 
products, and these were not generally detected at significant concentrations. Finally, 
treezing a sample should minimize or prevent chemical and biological degradation. All 
samples (resamples and original samples) were chilled to 0.40 C Immediately upon 
collection. If labile analytes were not detected In the frozen, light-protected samples, 
those analytes would not be expected to persist under the more severe environmental 
conditions at a PRS (I.e .. chemical oxidation/reduction, microbial action, and, for surface 
soils, photolysis). The conclusion is that analyte degradation was not significant In the 
frozen samples and those data, unless qualified for reasons other than exceeded 
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extraction holding times, are usable as reported. Where sampling points at a PRS were 
resampled for HE, this is indicated in the appropriate section below. 

Where review of duplicate environmental sample analyses aided in the assessment of 
data quality, reference is made to the results for field duplicate samples. Because few 
SVOC and VOC environmental contaminants were detected. the analysis of field 
duplicates for SVOCs and VOCs provided little useful information other than to confirm 
that environmental SVOC and vec contaminants were not detected. 

4.3.1 PRS 06-0Q1(a) 

Eleven soil samples (AAA8867 through AAASSn) were analyzed for VOCs, and 
nineteen soil samples ( AAA8S61 through AAA8879) were analyzed for SVOCs under 
Request Number 18265. Only one sample, AAABS71 , had detectable target VOCs in it, 
and none of the vec data under this Request Number required qualification. Two 
samples, AAA8B64 and AAA8871, showed detectable target SVOCs. Chrysene was 
detected in sample AAA8S64, and that value is qualified as estimated (J) because of low 
surrogate recoveries which indicate a potential/ow bias in the results. All other analytes 
were undetectable, and low surrogate recoveries indicate a potential for low bias on 
selected analytes. 

Nineteen soil samples, AAA8861 through AAA8879, were analyzed for HE under 
Request Number 18519. All samples were received at the laboratory 15 days after the 
prescribed 14-day extraction holding time. They were then kept frozen and protected 
from light for five months, until extraction. After extraction, the samples were kept 
refrigerated untif analysis 7 days after the prescribed 40 .. day analytical holding time had 
expired. No HE compounds were detected in any of the samples. Recoveries of the 
surrogate compound in all samples in the analysis batch were generally low (62% ± 20% 
recovery after eliminating one outlier. 

In each of two pairs of field duplicate samples for HE analyses, AAA8867/AAAS868 and 
AAA8874/AAA8875, one of the duplicate samples had all analytes qualified as rejected 
(R), and the other had all analytes qualified as undetected estimated (UJ) during 
baseline validation. The rejected data should not be used for decision making because 
duplicate data of ostensibly higher quality are available. However, in all four samples, 
the HE target analytes were reported as being not detectable. In another pair of HE field 
duplicate samples, AAAS676/AAA8879, all data for both samples were qualified as 
rejected. Except for environmental sample AAA8B61 (170% surrogate recovery). the 
surrogate recoveries and the missed holding times suggest that the HE results are 
biased low and may be used accordingly. 

No HE data are Included in Appendix 8 Table 8-1 for this PAS, as the above discussion 
is sufficient. 

4.3.2 PRS OS-001 (b) 

Nine soli samples (AAA8894 through AAA8902) were analyzed for vecs t and twenty­
five samples ( AM6882 through AM8906) were analyzed for SVOCs under Request 
Number 18182. Samples AAA8903 through AAA8906 were water samples; the rest 
were soils. No target vecs were detected in any of the samples. Three samples, 
AAA8682, AAAB884. and AAA8897, showed detection of the SVOC, di-n-butylphthalate, 
at 1.2, 1.2, and 10 mglKg. respectively. White phthalates are common laboratory 
contaminants, this compound was not detected as a contaminant in the QC blind 
samples or the blanks. so it should be considered present in these samples at the 
indicated concentrations. All other target SVOC analytes were undetectable, and low 
CC blind sample recoveries indicate a potential for a general low bias on selected 
analytes, rendering them qualified as undetected estimated (UJ). The apparent low bias 
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Is po1entia!lyartributable to Improper sample preparation or storage of the CC blind 
samples. because surrogate recoveries, which indicate analytical measurement system 
performance in each environmental sample, were generally acceptable. 

Twenty-one soil samples, AAA8882 through AAA8902, and four water samples, 
AAA8903 through AAA8906, were analyzed for HE under Request Number 18184. No 
HE target compounds were detected in any of the samples. The soli samples were 
frozen within two days of sample collection and protected from Ilght until extraction nine 
weeks later (55 days after the 14-day extraction holding time had expired). The soil 
samples were analyzed approximately four months after the 40 .. day analytical holding 
time had expired. The water samples were extracted 46 days after the 7 .. day extraction 
holding time had expired, and they were analyzed three days after thEl 40-day analytical 
holding time had expired. All water sample results were qualified during baseline 
validation as rejected (R) based solely on the exceeded holding times. All water sample 
surrogate recoveries were within the recovery acceptance range (50% to 150%). It 
should be expected that nitroaromatic compounds and Tetryl could be biased very low, 
but that HMX and ADX would not be expected to suffer the same fate. The surrogate 
recoveries for ali soil samples were acceptable except for environmental sample 
AAA8901 (48% recovery) and OC blind samples 94.15446 and 94.15447 (48% and 
170% recovery, respectively). In CC blind sample 94.15446, the nitrotoluenes exhibited 
recoveries between 17% and 30%. All analyte recoveries for CC blind sample 94.15447 
were in control except 2,6·dinitrotoluene (false positive) and nitrobenzene (44%). 

A third HE CC blind sample, 94.15445, was analyzed with this group of samples. This 
sample was extracted within three days of receipt at the laboratory, and the extract was 
analyzed nearly ten months later. The surrogate and all analytes were in control for this 
sample except 2,6, dinitrotoluene (false positive). The HE data for soil and water 
samples under Aequest Number 18184 are usable as reported with a potential for low 
bias (as much as 30% of expected values) for the nitrotoluenes in soil samples and an 
expected very low bias on all but HMX and ADX for the water samples. 

The four water samples were actually two duplicate sample pairs. The data for all four 
samples were qualified as rejected (A) during baseline validation. See above for data 
quality interpretation. 

No HE data are included in Appendix B Table B·2 for this PAS, as the above discussion 
should be sufficient. 

4.3.3 PRS 06-003{a), 6-008, and C-6-019 

Six soil samples, AAB7901 through AAB7906, were analyzed for PCBs, VOCs, and 
SVOCs under Aequest Number 18639. No PCBs were detected in these samples. The 
quality control data for PCB analyses were acceptable, indicating that the PCB results 
may be used as reported without qualification. VOCs were detected in samples 
AAB7901, AAB7903, and AA87904. Two compounds that could be laboratory 
contaminants, methylene chloride and 1,1.2-trichloro-1,2,2-trifluoroethane, were 
detected in sample AAB7901, and those results are qualified as estimated (J) because 
of an apparent high bias indicated by a high surrogate compound recovery. The three 
late eluting vec intemal standards (phenanthrene-d 'D1 chrysene-d t2 and perylene-d12) 

exhibited low recoveries, causing the 33 SW-846 analyte results quantitated against 
those standards to be qualified as undetected estimated (UJ). Otherwise, the target vac 
results under Aequest Number 18639 require no qualification. Target SVOC results are 
qualified only for sample AAB7902, which is potentially subject to a low-target analyte 
bias; otherwise all target svec results are usable as reported. 

Ten soil samples. AAB7839 through AAB7848 , were analyzed for HE under Request 
Number 18504. The samples were frozen approximately one week after collection and 
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protected from light until extraction, but the 14~day extraction holding time was exceeded 
by 56 days. The 40·day analytical holding time was exceeded by approximately five 
months. HMX was detected only in· sample AAB7841. and the result is qualified as 
estimated (J) because of an apparent high bias. Surrogate recoveries and data for CC 
blind sample 94.18813 were generally acceptable to higher-than"expected. indicating a 
potential high bias for the environmental analytes. Only HMX was detected. and the 
concentration reported for this analyte should be considered to be potentially biased high 
(as much as 300% higher than expected). 

Sixteen soli samples. AAB7891 through AAB790S. were analyzed for HE under Request 
Number 18665. The samples were frozen within two days of collection and protected 
from light until extraction 52 days after the 14~ay extraction holding time had expired. 
The 40·day analytical holding time was exceeded by 4.5 months. No HE target 
compounds were detected in any of the samples under Request Number 18665. The 
surrogate recoveries for most samples were acceptable (within the 50% to 150% range). 
with samples AAB7889 and AAB7892 exhibiting a 46% and 160% surrogate recovery. 
respectively. CO blind samples 94.20175. 94.20176, and 94.20163 exhibited surrogate 
recoveries of 151%, 224%. and 180%, respectively, indicating a potential high bias in the 
environmental results. Blind CC sample 94.20176 exhibited 32% and 40% recoveries 
for 2·nitrotoluene and 3·nitrotoluene, respectively, but these low analyte recoveries 
appear to be isolated to this sample. Because no analytes were detected in the 
environmental samples and the expected bias is a high bias, all environmental HE data 
may be used as reported. 

Two pairs of soil field duplicate samples. AAB7847/AAS7848 and AAB7899/AAS7900. 
were analyzed, and all HE target analytes were undetectable in all four samples. See 
the previous paragraph for data quality interpretation. 

Only selected HE data are included in Appendix B Table 8·3 for this PRS. as the above 
discussion should be otherwise sufficient. 

As part of the April 1997 resampling. one additional soil sample (0506·97-0001) was 
collected and analyzed for SW-846 Method 8330 target analytes and for nitroglycerine 
and PETN under Request Number 3043R. RDX and TNT were detected in that sample 
at concentrations of 0.49 mg/Kg and 0.50 mg/Kg, respectively. The data are usable as 
reported. 

4.3.4 PRS 06-003(c) 

Thirteen soil samples, AA87849 through AA87861 were analyzed for HE under Request 
Number 18504. 1 ,3-dinitrobenzene was detected in sample AAB7859. and the result is 
qualified as estimated (J) because of the exceeded holding times and because of an 
overall slight high bias in surrogate recoveries exhibited for this request number (125%::1: 
26%). However. the concentration for 1.3-dinitrobenzene in CC blind sample 94.18813 
was 74%, and the surrogate recovery for that sample was 66%. both of which are within 
acceptance limits. No HE target compounds were detected in any of the other samples 
under Request Number 18504 for this PRS. Additional details relative to data quality for 
Request Number 18504 appear in Section 4.3.3. HE data for this request number may 
be used as reported with no qualification. 

Soil samples AA87860 and AAB7861 are field duplicates. No HE target compounds 
were detected in either sample. Refer to the previous paragraph for a data quality 
interpretation. 

No HE data are included in Appendix B Table 8·4 for this PRS, as the above discussion 
should be sufficient. 
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4.3.5 PRS 06-003(f) 
I 

Thirteen soli samples, AAB7862 through AA87874, were analyzed for HE under 
Request Number 18664. The extraction holding time was exceeded by 31 days, 
although the samples were frozen and protected from light until the extraction date. The 
40·day analytical holding time was exceeded by 5.5 months. No HE target compounds 
were detected In these samples. However. all but 2,4·dinitrotoluene results are qualified 
as rejected (R) because of failure to recover several compounds from a CC blind 
sample, sporadic recovery of surrogate compounds, and apparent solvent evaporation 
from sample extracts. The method blank, free from chemical interferences, also 
exhibited low (45%) surrogate recovery. It Is questionable whether any analyte other 
than 2A·dinitrotoluene could have been detected In these samples. 

Soli samples AAB7867 and AAB7868 are field duplicates In which HE target compounds 
were not detected. See above paragraph tor an interpretation of data quality. 

No HE data are included in Appendix B Table B .. 5 for this PRS, as the above discussion 
Is sufficient. 

4.3.6 PRS 0&-003(g) 

Four soli samples, AA87875 through AAB7878, were analyzed for VOCs under Request 
Number 18636, and ten soil samples, AAB7881 through AAB7890, were analyzed for 
VOOs under Request Number 18639. Two compounds that could be laboratory 
contaminants (methylene chloride and , ,1 ,2·trichloro-' ,2,2-trifluoroethane) were 
detected In some of the samples, and those sample results are qualified as estimated 
(J). Surrogate recoveries for dlbromofluoromethane and toluene·d" ranged from 85% to 
117% Indicating good recoveries for most target analytes. The other surrogate 
recoveries range from 96% to 133%. These surrogate recovery data suggest a potential 
high bias for VOO compounds. However, except for methylene chloride, all target 
analytes were undetected. There was a low recovery of internal standards 
chlorobenzene (samples AAB7875 and AA87877) and 1,4-dichlorobenzene (samples 
AA87875. AA87877. and AAB7878)f which might indicate a target analyte low bias 
under different circumstances. However. with generally good·to-hlgh quantltatlon of the 
surrogate compounds. this /s viewed as inconsequential, and data may be used as 
reported with the understanding that reported metllylene chloride concentrations could 
be biased high due to laboratory contamination. 

Four soil samples, AAB7875 through AAB7878. were analyzed for HE under Request 
Number 18664 and ten soil samples, AA87881 through AA87890, were analyzed for HE 
under Request Number 18665. HE target compounds were not recovered adequately 
from the 00 blind sample associated with Request Number 18664, and holding times 
were missed for both Request Numbers. No HE compounds were detected In the 
samples under Request Number 18664. Moreover, all but 2,4-dlnltrotoluene results are 
qualified as rejected (R) for Request Number 18664 because of failure to recover 
several compounds from a CC blind sample, sporadic recovery of surrogate compounds, 
and apparent solvent evaporation from sample extracts. It Is questionable whether any 
analyte other than 2,4-dlnitrotoluene could have been detected In the samples 
associated with Request Number 18664. 
Samples analyzed for HE analytes under Request Number 18665 did not suffer from the 
same questionable performance as those under Request Number 18664. The results 
for Request Number 18665 are typically qualified as estimated (J) if detected in a 
sample or undetected estimated (UJ) If not detected, only because of missed holding 
times. The surrogate recoveries for these analyses are generally within the ±50% 
recovery acceptance window. Moreover. OC blind data are generally in control with no 
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apparent systematic errors. The results for Request Number 18665 are judged to be 
acceptable as reported. 

Only selected HE data are included in Appendix 8 Table 8-6 for this PRS. as the above 
discussion should be otherwise sufficient. 

As part of the April 1997. resampling. 14 additional soil samples, 0506-97-0002 through 
0506-97-0015. were collected and analyzed for SW-B46 Method 8330 target analytes 
and for nitroglycerine and PETN under Request Number 3043R. ROX was detected in 
samples 0506-97-0004. 0506-97-0005, and 0506-97-0007 at concentrations of 0.18 
mglKg 0.39 mg/Kg and 0.44 mg/Kg. respectively. TNT and 4-amino-2,6-dinitrotoluene 
were detected In sample 0506-97-0004 at concentrations of 0.12 mglKg and 0.16 
mglKg, respectively. 2.4-dlnitrotoluene was detected in sample 0506-97-0006 at 0.07 
mg/Kg. The quality control data are within acceptance criteria for this Request Number, 
and the HE data may be used as reported. 

Six soli samples (AAB7901-AA87906) were analyzed for PCBs under request number 
18639. CC results were within acceptance limits, and data may be used as reported. 

4.3.7 PRS 06-007(g) 

Three soli samples. AAA8833, AAA8835 , and AAA8837. were analyzed for VOCs, and 
six soil samples, AAA8832 through AAAS837, were analyzed for SVOCs, under Request 
Number 18064. The only contaminants detected in these samples were typical voe 
laboratory contaminants (acetone and methylene chloride) and typical svoe 
contaminants, bls(2-ethylhexyl)phthalate and di-n-butylphthalate, which were also 
detected in laboratory blanks during those analyses. The contaminant concentrations in 
the environmental samples are comparable to the blank contamination, so It appears 
that those data are due to laboratory contamination. 

Six soil samples. AA88S32 through AAB8837, were analyzed for HE under Request 
Number 18075. The samples were frozen one week after collection and protected from 
light until extraction 62 days after the extraction holding time had expired. The extracts 
were analyzed approximately four months after the analytical holding time had expired. 
No HE target compounds were detected in any of the samples. Sample AAA8837. 
exhibited acceptable, though slightly low. surrogate recoveries (81% average ± 12% 
RSD). Based on the surrogate data. the missed holding times. and data from ce blind 
samples numbered 94.14331 and 94.14332. which generally exhibited low analyte 
recoveries, all results for the environmental sample should be considered usable as 
reported, though potentially biased low. 

All other HE results in Request Number 18075 were originally qualified as rejected (R) 
because of low surrogate recoveries (42% average ± 12% RSO) and missed holding 
times. However. applying the same logic to AAA8837 discussed above, the results are 
considered to be usable but potentially biased low. 

No HE data are Included in Appendix B Table 8-7 for this PRS. as the above discussion 
should be sufficient. . 

4.3.8 PRS 07-001 (a) 

Thirteen soil samples, 0507-96-0029 through 0507·96-0041, were analyzed for SVOCs 
under Request Number 1906. Primarily common laboratory contaminants were detected 
in these samples. and those contaminants are classified as not detected based on 
contamination present in the method blank. 8enzoic acid was detected below the EOl 
in sample 0507-96-0033. That result is qualified an estimated (J). 

Thirteen soil samples. AA87909 through AA87921. were analyzed for HE under 
Request Number 18693. The holding times of those samples were exceeded, so the 
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sampling locations were resampled, resulting in the collection of thirteen additional soil 
samples. 0507-96-0029 through 0507-96-0041. The second group of samples was 
analyzed for HE under Request Number 1907. No holding times were exceeded for the 
resamples. No HE target compounds were detected in either the original samples or the 
resamples in this PRS. All ac results for the resamples were acceptable (e.g., surrogate 
recoveries averaged 1040

/0 with RSD = 8%). indicating that the results are usable as 
reported. The resample data support the original results indicating that no HE target 
compounds are detectable in the samples collected at this PRS. 

Samples AAB7920 and AAB7921 are field duplicates in which no HE target compounds 
were detected. See the above paragraph for a discussion of data quality. No HE data 
are included in Appendix B Table 8-8 for this PRS, as the above discussion should be 
sufficient. 

4.3.9 PRS 07-001 (b) 

Twelve soi! samples, 0507-96-0042 through 0507-96-53, were analyzed for SVOCs 
under Request Number 1906. Common laboratory contaminants. di-n-butylphthalate 
and bis(2-ethylhexyl)phthalate, were detected in several samples at concentrations 
comparable to blank values and are considered to be due to laboratory contamination 
and not to environmental contamination. Surrogates 2-fluorophenol, 1,2-
dichlorobenzene and nitrobenzene exhibited 8.7%. 10.7%, and 15.1% recoveries, 
respectively. on sample 0507-96·0051. Because those three surrogates of various 
chemical character are out of control in sample 0507-96-0051, results for this sample 
should be considered unusable. Sample 0507·96·0042 exhibited detectable 
concentrations of 1.2-dichlorobenzene, 1,3-dichlorobenzene. 2-chloronaphthalene, 
hexachlorobenzene, phenanthrene, pyrene. benzo[a]anthracene, di-n-octylphthalate, 
and benzo[k]fluoranthene. However, the detectable analytes are attributed to carryover 
from the laboratory control sample and should be considered to have gone undetected 
because they followed a standard sample of high concentration and are representative 
of the analyte on the LCS. All SVOC target analytes should be considered 
nondetectable in the other samples analyzed under Request Number 1906. 

Twelve soil samples, AAB7922 through AAB7933, were analyzed for HE compounds 
under Request Number 18693. The holding times for those samples were exceeded, so 
twelve more soil samples, 0507·96-0042 through 0507-96-0053, were collected from the 
same locations and were analyzed for HE compounds under Request Number 1907. 
Tetryl was detected in sample AA87933 at a concentration of 49.8 mg/Kg. However, the 
resampling of that location (sample number 0507-96-0043) yielded a Tetryl value of 1.5 
mg/Kg. A detailed review of the associated data packages confirms that Tetryl is 
present at the reported concentrations in both cases. Further detailed data package 
review reveals that the amlno-dinltrotoluene degradation products, the 2.4,6-TNT and 
the RDX, are not confirmed as being present in samples AA87925 and AAB7927. All of 
these conclusions are based on comparisons of chromatographic peak retention times 
for TNT and ROX in the samples relative to the retention times for those peaks In the 
confirmation standards that bracketed the samples. They are also based on evaluations 
of calibration and blank data. Aside from the indications above, no HE target compounds 
were detected in any of the other samples tor this PRS. See Section 4.3.8 for additional 
details related to data quality for this Request Number. 

Only selected HE data are included in Appendix B Table B·9 for this PRS, as the above 
discussion should be otherwise sufficient. 

4.3.10 PRS 07-001 (c) 

Three soli samples, AAB7934 through AA87936, were analyzed for HE compounds 
under Request Number 18842. The extraction holding time was exceeded by 54 days; 
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the analytical holding time was exceeded by 37 days. See discussion in Section 4.3.11. 
No HE target compounds were detected in any of the samples. All CC results are 
acceptable (e.g •• 83% average recovery ± 6% RSD), and data are usable as reported. 

No HE data are included in Appendix 9 Table 9·'0 for this PRS, as the above 
discussion should be sufficient. 

4.3.11 PRS 07-001 (d) 

Thirteen soil samples, AA97937 through AA97949, were analyzed for HE compounds 
under Request Number 18842. The extraction holding time was exceeded by 54 days; 
the analytical holding time was exceeded by 37 days. No HE target compounds were 
detected in any of the samples. All ac results are acceptable (e.g., 83% average 
recovery ± 6% RSD). and data are usable as reported. 

Samples AA97941 And AAB7942 are field duplicates. No HE analytes were detected in 
either sample. See the previous paragraph for a discussion of data quality. 

No HE data are included in Appendix 9 Table 9·11 for this PRS, as the above 
discussion should be sufficient. 

4.3.12 PRS 08-002 

No organic analyses were performed at this site. 

4.3.13 PRS 22-o10(a) 

Three water samples, (AAA8925 through AAA8927), and thirteen soil samples 
(AAA8909 through AAA8924). were analyzed for vacs under Request Number 18242. 
Nineteen soil and water samples, AAA8909 through AAAS927, were analyzed for 
svacs and HE compounds under Request numbers 18242 and 18245, respectively. 
Acetone and methylene chloride were detected in the vac analysis method blank at <5 
times the EOL. No qualification of vec data is required under Request Number 18242. 

During resampling in April 1997. six soil samples, 0522-97-0001 through 0522·97 .. 0006, 
were analyzed for vacs and svacs under Request Number 3049R. An aqueous field 
blank (0522-97-0007) was also analyzed for vacs under Request Number 3049R. The 
reported laboratory receipt date (29 March 97) for vacs indicates that the holding times 
for those samples were exceeded. However, the reported receipt date is in error and 
should be 11 April 1997. The soil samples were analyzed within the 14-day soil vac 
holding time. The aqueous field blank holding time actually was exceeded by seven 
days, but this is of no concern because very few VOCs were detected in the field 
samples, indicating no significant potential for contamination. Except as noted below~ no 
vac analytes were detected in the field samples. Acetone was detected in the soii 
blank, and all acetone results have been qualified as undetected (U) as a result, 
indicating a strong likelihood that any low-level acetone detected in the samples 
originated from laboratory contamination. The methylene chloride results for all field 
samples except 0522·97-0005 and 0522·97-0006 are qualified as estimated (J) because 
the reported values are less than the quantitation limit. This II J" qualification does not 
indicate a problem with the data. Trichlorofluoroethane was detected in samples 0522· 
97·0005 and 0522-97-0006 at 8 uglKg and 6 uglKg. Although the field blank holding 
time was exceeded, the results of the field blank have no bearing on the quality of the 
soil samples that were analyzed within the prescribed 14-day holding time and that 
demonstrate little·to-no contamination. All vac data may be used as reported. 

svac data are qualified in the case of sample AAA8927, although an apparent low bias 
of approximately 30% is evident for the svac data. In sample AAA8927, results for 
analytes recovered from the acidic sample fraction are qualified as rejected (R) because 



adequate recovery of the surrogate compounds with similar chemical properties was not 
demonstrated. In addition, the highest surrogate recovery was only 50%, indicating a 
potential for significant low bias In SVOC data for that sample. Recovery of surrogates In 
resample 0522-97-0006 was also unacceptably low, Indicating a severe low bias in 
those results. All surrogate values were less than 8%, and the laboratory believes the 
poor recoveries are due to an extraction error, but the sample was not re-extracted. The 
SVOC data for sample 0522·97-0006 are qualified as rejected (R) and are not used tor 
decision making. Otherwise, the quality control data are within acceptance criteria, and 
the SVOC data for the April 1997, samples may be used as reported. 

The 7·day HE extraction holding time for aqueous samples was exceeded by 43 days; 
the samples were analyzed 9 days after extraction-well within the 40-day analytical 
holding time. No aqueous CC blind samples were analyzed with the aqueous 
environmental samples; the surrogate recoveries for the three aqueous samples ranged 
from 95% to 105% recovery. 8ecause of the exceeded holding times and known 
relatively high lability of HE target analytes in water, the Tetryl and mono· and die 
nitroaromatic compound concentrations should be viewed as being biased low. The 14-
day extraction holding time for soil samples was exceeded by 31 days; the 40-day 
analytical holding time was exceeded by four months. HMX, detected only in sample 
AAA8926, was the only detected HE target analyte. A review of the raw data revealed at 
least one contaminant interfering with the HMX chromatographic peak, which would 
cause the reported HMX value to be biased high. In addition, significant laboratory blank 
contamination was recorded, which would also have a tendency to bias high the 
reported concentrations for HMX and other HE target analytes if the contamination was 
also present In the environmental samples. In summary, because of exceeded holding 
times, low surrogate recoveries (35 0

/0 to 53%) and low soil CC blind analyte recoveries 
(16% to 38%), the soil sample HE results for a\l compounds (other than HMX in sample 
AAA8926) are considered to be biased low. The HMX results should be considered to 
be biased high in sample AAA8926, perhaps by as much as a factor of five. 

Only selected HE data are included in Appendix 8 Table 8·13 for this PRS, as the above 
discussion should be otherwise sufficient. 

Samples AAA8921 and AAAS922 are soil field duplicate samples, and neither sample 
exhibited detectable analytes. The biotransformation products, 2-ADNT and 4·ADNT, 
were qualified as rejected (R) based on holding times alone but should be used as 
reported, because those compounds would be expected to be detectable if selected HE 
target analytes had undergone biotransformation. 

During the resampling eHort of April 1997, sIx additional soil samples, 0522-97-0001 
through 0522-97·0006, were collected and analyzed for SW·S46 Method 8330 target 
analytes, nitroglycerine, and PETN. No HE compounds were detected in those samples. 
The quality control data are within acceptance criteria, and the HE data may be used as 
reported. 

4.3.14 PRS 22·010(b) and 22-016 

Seven soil samples, AAA8932, AAA8934, AAAB936, and AAA8949 through AAA8952, 
were analyzed for VOCs under Request Number 18357; seventeen soil samples, 
AAA8953 through AAAS969, were analyzed for VOCs under Request Number 18261. 
Twenty-nine soil samples, AAA8930 through AAA8952 and AAA8975 through AAA8980. 
were analyzed for SVOCs under Request Number 18357 and for HE compounds under 
Request Number 18439. Seventeen soH samples (AAA8953 through AAA8969). and one 
water sample (AAA8970) were analyzed for SVOCs under Request Number 18261 and 
for HE compounds under Request Number 18267. 
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In general, there exists an apparent low bias In the svoe results as evidenced by 
surrogate recoveries typically <100% and fow «50%) recoveries of selected analytes 
from ac blind samples. Sample AAA8945 {Request Number 18357} is a notable 
exception with a 207% recovery for the surrogate terphenyl .. d ... indicating that the 
related analyte results could be biased high. Except for analytes that are chemically 
similar to terphenyl-d1o in sample AAA8945 (Request Number' 8357). the svoe results 
appear to be biased low. Sample AAA8949 results for anthracene, 2,4 .. dichlorophenol, 
and 2 .. methylphenol results for sample AAA8949 were qualified as rejected (R), results 
for naphthalene, o-dichlorobenzene, 2·nitrophenol, pentachlorophenol, phenol, 1,2,4-
trichlorobenzene, and 2,4,S .. trichlorophenol results qualified as undetected estimate 
(UJ), and results for benzo[a]pyrene and pyrene results qualified as estimated (J) due to 
low ac blind recoveries. Sample AAA8965 had low ce blind recoveries so anthracene, 
4-bromophenylphenyl ether, o .. dichlorobenzene, 2 .. methylphenol and 2,4,6-
trichlorophenol results qualified as rejected (R), and benzo[b]fluoranthene, o· 
chlorophenol, dibenzofuran, 2,4-dichlorophenol, 2,4-dinitrotoluene, fluorene, 2-
methylnaphthalene, naphthalene, 2 .. nitrophenol, pentachlorophenol. phenol, pyrene and 
1,2,4-trichlorobenzene results qualified as undetected estimated (UJ). 

In general, surrogate recoveries for voe analyses are acceptable. Methylene chloride 
was detected in two of the three method blanks under Request Number 18261, causing 
the results for those analytes to be qualified as estimated (J) with a potential for high 
bias In those results. However, the blank concentrations were within a factor of three of 
the EOL. Internal standard area counts were low for several samples. yet the recoveries 
of the surrogate compounds indicate no purging efficiency problem. This indicates that 
the chromatographic/mass spectrometric system sensitivity had probably changed. No 
adverse Impact on quantitation is expected, however, except for those compounds that 
were undetected because the presence of the internal standards allowed the system 
quantitation to compensate for the apparent sensitivity change. For undetected 
compounds, the reduced sensitivity causes the compounds to be qualified as undetected 
estimated (UJ). Although originally scheduled for VOC analysis, sample AAA8970 was 
not analyzed for voes. 

Several problems are evident with the HE data set. The 14 .. day extraction holding time 
was exceeded by nearly two months; the 40 .. day analytical holding time was exceeded 
by nearly four months. Data are qualified because of exceeding holding times and low 
surrogate recoveries (33% average ± 6% RSD) on environmental and OC blind samples. 
In one oe blind sample, 94.18174. selected nitroaromatic analytes were not detected, 
but the reported detection limit was 3 times the expected detection limit. In two other OC 
blind samples, 94.18175 and 94.18176, several target analytes were detected but at 
concentrations only 12% to 29% of the expected values. 4-ADNT. 2·ADNT. 2.6-0NT, 
HMX, Tetry', and all mononitrotoluenes are qualified as rejected (R). An other analyte 
values are qualified as undetected estimated (UJ). While exceeding holding times would 
not normally be expected to be a significant problem for these samples, the failure to 
adequately recover selected analytes from the CC blind sample is evidence of significant 
deterioration of the sample analytes. These data are useful only as a gross qualitative 
indication that -HE target analyte concentrations for samples collected at this PRS are 
probably biased low. 

Samples AAA8930 and MAB93' are soil field duplicates for HE analysis. No HE target 
compounds were detected in these samples. Refer to the previous paragraph for a 
discussion of data quality. 

Only selected HE data are included in Appendix B Table B·' for this PRS, as the above 
discussion should be otherwise sufficient. 
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4.3.15 PRS 22..Q14(a) 

Sixteen soil samples (AAAB645 through AAAB660). and two sludge samples (AAA8674 
and AAAB675) were analyzed for HE compounds under Request Number 17760. Nine 
soil samples, AAAB661 through AAAB663. AAAB665 through AAAB667, and AMS669 
through AAAB671, were analyzed for HE compounds under Request Number 17908. 
Three samples from Request Number 17760 exhibited detectable HE target compounds. 

There was a general low bias in the quantitatlon of HE target compounds for Request 
Number 17760 as evident by low surrogate compound across the data set, including CC 
blind and blank samples. In addition, the analytes in CO blind samples 94.11763, 
94.11764, 94.11765, and 94.11766 were not detected. These two conditions cause the 
data to be qualified as rejected (R). However, the CC blind sample analyte 
concentrations were generally within a factor of two of the detection limit. This, 
combined with the low surrogate recovery, indicates that the actual detection limit for 
these analyses Is probably approximately two times the normally reported detection limit. 
Data may be used with this understanding that HE target analytes at higher 
concentrations could well have been detected. but probably with a low bias. Specifically. 
the analyte concentrations reported for those samples that exhibited detectable analytes 
(HMX In samples AAAB648, AAAS6SO ,-,d AAA8656, and RDX in sample number 
AAA86S0 ) are probably lower than the true values. An investigation of the raw data 
confirmed that the HMX and RDX were. indeed, detected In the samples at the reported 
concentrations. 

For Request Number 1790B, the 14-day extraction holding time was exceeded by 27 
days; the 40-day analytical holding time was exceeded by 14 weeks. The analyte 
quantltations in this Request Number were considerably better than for Request Number 
17760. The data for Request Number' 790B are qualified as undetected estimated only 
because holding times were exceeded. However. surrogate recoveries range from 98% 
to 106%. and the exceeded holding times are not expected to have adversely Impacted 
the ability to detect HE compounds to a significant degree. The CC blind sample 
94.13081 analyte recoveries for 2,6-dinltrotoluene and 1,3,S-trinitrobenzene were low 
(14% and 29%, respectively). Therefors. the results for these ana.lytes should be 
considered to be biased low. Otherwise the HE data may be used without qualification. 

Samples AAA8659 and AAA8660 are soli duplicate field samples, and samples 
AAAS674 and AAAS675 are sludge duplicate field samples. No HE target compounds 
were detected In any of these duplicate samples. Refer to the previous paragraph for a 
discussion of HE analysis data quality. 

Only selected HE data are Included in Appendix 8 Table 8-15 for this PRS, as the above 
discussIon should be otherwise sufficient. 

4.3.16 PRS 22-014(b) 

Sixteen sol1 samples, AAAB678 through AAA8693, were analyzed for VOCs under 
Request Number 17773. Twenty 5011 samples, AAAB678 through AAAS697, were 
analyzed for SVOCs under Request Number 1n73 and for HE compounds under 
Request Numbers 17760. 

voe target analytes were detected In samples AAA86B1, AAA8690, AAAS692, and 
AAA8693. However, the detected VOCs are common laboratory contaminants. All other 
voe target analytes were not detectable. All data for these samples are qualified as 
either estimated (J, for the detected common laboratory contaminants) or undetected 
estimated (UJ. for all other VOCs) because of low internal standard areas. The low 
Internal standard areas indicate a drop in analytical system sensitivity, and the generally 
acceptable and even slightly high surrogate recoveries Indicate proper quantitation of the 
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VOCs despite the sensitivity loss. The sensitivity loss could have caused analytes near 
the detection limit to be rendered undetectable, but this effect is expected to be minimal 
(less than a factor of 3 times the detection limit). 

SVOC compounds were detected in three samples. AAAS681 , AAAS687. and AAAS693. 
There was a general problem in detecting anthracene and 2·methylphenol in the QC 
blind samples, causing those reported analyte values to be qualified as rejected (R). 
Several other analyte values are qualified as undetected estimated because of low 
surrogate recoveries associated with those analytes, which indicates a potential low 
bias. Results may be used with attention to the associated qualifiers. 

Only sample AAAS594 exhibited a detectable HE compound, HMX. There was a 
general low bias in the quantitation of HE compounds for Request Number '7760 as 
evidenced by an approximately 50% recovery of the surrogate compound. In addition, 
the QC blind analytes were not detected. These two conditions cause the data to be 
qualified as reiected (R). However, the QC blind sample analyte concentrations were 
generally within a factor of two of the detection limit. This, combined with the 50% 
surrogate recovery, indicates that the actual detection limit for these analyses is 
probably about two times the normally reported detection limit, and the reported HMX 
value could be approximately twice the reported value. The data may be used with this 
understanding. 

Samples AAA8692 and AAA8693 and MA8696 and AAA8697 are soil duplicate field 
samples. No HE target compounds were detected in any of these duplicate samples. 
Refer to the previous paragraph for a discussion of HE data quality. 

Only selected HE data are Included in Appendix B Table B·16 for this PRS, as the above 
discussion should be otherwise sufficient. 

4.3.17 PRS 40-005 

Fifteen soli samples, AAAS780 through AAA8790 and AAA8792 through AAAS795, were 
submitted for VOC analyses under Request Number 17S84 but were lost and never 
analyzed. A second set of sixteen soil samples, OS40 .. 96·0001 through 0540 .. 96·0016, 
was submitted for VOC analysis under Request Number 1915. All samples submitted 
for voe analysis were analyzed. In some cases, because of laboratory quality 
assurance problems, one or both of the vials for each sample were re-analyzed. In 
general. results for the common laboratory contaminant acetone that exceed the 
detection limit are qualified as estimated (J) because of poor intemal standard recovery. 
Low internal standard areas, which translate to abnormally high-target analyte results, 
are evident for many of the samples analyzed under this request number. Analytes 
quantitated against an internal standard exhibiting low area counts (See Appendix B, 
Table 8-17) should be considered to be biased high. 

Nineteen soli samples, AAA8780 through AAA8790, AAAS792 through AAA8795, and 
AAAssa, through AAA8B04, were analyzed for HE compounds under Request Number 
17907. 4-AONT, 2 .. ADNT, nitrobenzene, all mononitrotoluenes. and Tetry! results are 
qualified as rejected (R) based on missed holding times and the fact that 4·AONT, 2-
AONT, the mononitrotoluenes, and Tetryl were not included as components of the QC 
blind sample. However all surrogate recoveries under Request Number 17907 range 
from 78%. to 11S% except for samples AAAS80S (437%) and AAA8785 (143%). 
Nitrobenzene and 1,3.S-TNB exhibited low bias In CC blind samples; other analytes 
exhibited reasonable recoveries. Therefore, data from Request Number' 7907 may be 
used as reported with the understanding that nitrobenzene and 1,3.5-TNB could be 
biased low. Because holding times were missed on the first set of samples, sixteen 
additional soil samples, 0540·96·0001 through 0540 .. 96·0015. were collected and 
analyzed for HE compounds under Request Number '917. No HE target compounds 



were found in those samples, and the quality control data are acceptable. Therefore. 
data may be used as reported. 

No HE data are included in Appendix B Table B-17 for this PRS, as the above 
discussion should be sufficient. 

4.3.18 PRS 40·005 (Marsh) 

Six soil samples. MA880S through AAA8810, were submitted for voe analyses but 
were lost and never analyzed. Six replacement soil samples, 0540·96·0021 through 
0540-96·0026, that were collected from the same locations as the original samples. were 
submitted for voe analyses under Request Number 1915. 

While some laboratory quality control problems associated with low internal standard 
recoveries were encountered for voe analyses, reanalyses generally solved those 
problems. However, surrogate recoveries in sample 0540-96-0024 continued to be low, 
causing the data for that sample to be qualified as undetected estimated (UJ) with an 
expectation of low bias. 

Six soil samples, AAAS80S through AAA8B10, were analyzed for HE compounds under 
Request Number 17907, and six soil samples, 0540-96-0021 through 0540-96-0026, 
were analyzed for HE compounds under Request Number 1917. 4-ADNT. 2·ADNT, 
nitrobenzene, all mononitrotoluenes, and Tetryl results are qualified as rejected (R) for 
Request Number 17907 based on missed holding times and the fact that 4-ADNT. 2· 
ADNT. the mononitrotoluenes and Tetryl were not included as components of the ae 
blind sample. However. all surrogate recoveries under Request Number 19709 were 
reasonable except for samples AAASS05 (437%) and AAAS7B5 (143%

). Nitrobenzene 
and 1 ,3,S·TNB results exhibited a low bias in ae blind samples analyzed under Request 
Number 17907; other analytes exhibited reasonable recoveries. The quality control data 
generated under Request Number 1917 were a\1 within acceptance limits indicating that 
the resample data are acceptable as reported. The resample data support the 
indications from the original data that no HE target analytes were detectable in the 
samples collected at this PRS. 

No HE data are included in Appendix B Table 8-1 S for this PRS. as the above 
discussion should be sufficient. 
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5.0 SPECIFIC RESULTS, CONCLUSIONS AND RECOMMENDATIONS 

5.1 Potential Release Site - OS-002 

PAS 08-00215 an Inactive gun-firing site located in TA-8 to the south of buildings TA-8-1, 
-2, and -3. Lead was the only contaminant observed at the sIte. This PRS is 
recommended for NFA. 

5.1.1 History 

PRS 08-002 Is discussed In detail in Sections 5.2 and 6.2 of the RFI Work Plan for au 
1157 (LANL 1993, 20949). 

PRS 08-002 Includes two sand butts, which were used during the experimental testing 
for the Little Boy weapon. The sand butts were retained by heavy wooden beams on 
three sides and were used to receive experimental shots fired from guns mounted on 
concrete pads a few yards to the northeast of each butt. The sand butts generally 
received Inert projectiles for recovery and examination: however, projectiles were 
occasionally fired at targets placed In the sand butts. The target tests occasionally 
resulted In the fragmentatIon of targets or projectiles, scattering debris for distances of 
up to 75 yds. At the present time, all that remains of the site are two piles of sand at the 
locations of the butts and the concrete gun pads. 

The projectiles and targets used In testing were made of various combinations of steel, 
tungsten carbide, depleted uranium, copper, and lead. Plutonium and enriched uranium 
were never present In the projectiles or targets. In some Instances, small components 
made of beryllium and polonium were incorporated into the targets, but there are no 
Indications In the records that any of these materials escaped the targets. The explosive 
propellant commonly used in the tests was cordite (containing nitroglycerin and 
nitrocellulose fabricated with acetone). The propellant would have been consumed 
during firing, is not expected to be present, and, therefore, was not Identified tor 
analysis. 

Primary contaminants at the site are considered to be lead, copper, and beryllium, which 
were components of the targets and/or projectiles. Depleted uranium may also be 
present based on its reported use in targets and prOjectiles . 

. 5.1.2 Description 

No further site-specific Information on geology, hydrology, soils, or wildlife habitat 
associated with this PRS is required. General area geology, hydrology, soils, or wildlife 
habitat Information associated with this PRS is presented in Chapter 2. 

5.1.3 Previous Investigation 

No previous investigations have been performed at this site. 

5.1.4 Field Investigation 

The objective of the investigation at PAS 08-002 was to determine if contaminants are 
present at the site and present an unacceptable risk based on the result of background 
and/or SAL comparison. The conceptual release model for the site includes two release . 
scenarios. The first scenario is the release of fragments or fine metallic particles into the 
emplaced sand during the firing of inert projectiles into the sand butts. The second 
scenario includes the fragmentation and release of metal particles from projectiles and 
targets onto the surrounding surface soils during target testing. Potential release away 
from the sand butts to the surface soils is possible in this scenario with contaminant 
concentration decreasing with distance from the sand butt. This scenario would result in 
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Chapter 5 

the distribution of relatively inert metal particles ranging in size from powders to 
centimeter-size fragments across the surface soil within a 7S-yd radius of a sand butt. 
The site is relatively level, well vegetated with grasses, and shows little evidence of 
surface erosion or lateral migration of material away from the site. Significant vertical 
migration of suspected site contaminants is not expected due to their general low 
mobility, and the field investigation, therefore, focused on surface soils. 

Remnants of the sand butts remain at the site and are approximately 3-ft high and 
spread out over an area approximately 10 by 20 ft. Field sampling activities were 
completed on 26 April 1994. The sampling activity was focused on two areas, the 
residual sand butts and surrounding surface soli within a 7S-meter radius of the sand 
butts. Two locations were sampled from each sand butt along the longitudinal axis that 
would have been followed by the projectile and subsequent recovery activities (locations 
08-2000 through 08-2003). One Interval, representing the standing material placed 
above the native soil horizon, was sampled at each location. Sample intervals from the 
sand butts ranged from 0-'.7 to 0-4.0 ft in length. See Figure 5.1.4-' for the location of 
sampling points at this PRS. 

The Investigation of surface soils specified the collection of 10 samples at , 0 locations 
(08-2200 through 08-2209) within the area prescribed by a 75-yd radius from each sand 
butt. A separate surface soli sampling event on 26 April' 994 resulted in the collection 
of an additional six samples at five locations (08-2100 through 08-2104) west of the sand 
butts. These samples were col/ected to support the characterization of MOA-Q but fall 
within the potentially Impacted area of 08-002 and have been Included in the data set. 

All samples col/ected during this Investigation were analyzed for a limited set of 
contaminants, which Included beryllium, copper, and lead. The potential contamination 
by depleted uranium was evaluated by gross alpha and gross beta scans. 

All sample locations were field screened for radiological, chemical, and HE contaminants 
prior to collection. All field screening results were negative or at background levels. 

The presence of depleted uranium was evaluated by the gross alpha and gross beta 
radioactivity measurements. Minimum, average, and maximum radioactivities of the 
samples were 0,3, and '2 pCilg gross alpha and 0,10, and 23 pCi/g gross beta. No site 
background UTL has been established for gross alpha or gross beta radioactivity; 
however, these data can be compared to background measurements obtained from TA-
22 adjacent to the TA-8 area. Minimum, average, and maximum background 
radioactivities were 0, 2, and 5 pCi/g gross alpha and 5, 10, and '7 pCilg gross beta. 
The absence of elevated radioactivities in the samples indicates no significant 
concentrations of depleted uranium at the PRS. 

September 1997 so RFt Report for TA.()6, -OS, -22, -40 



H.' . , 

0102001 :.:.iitr.. 
:i~~""'" 

PAS 08-002 

eOlo:t:!ll 

~ ; 

a 100 201) 30D 

Figure 5.1."'1. Location. of PRS Oa.o021I1mpl.lI. 

Seplembsr 1997 51 

, . '. ' 

····Chspt8c5 . . 

j 

~ -
I , ; 

.oD soo Flet 

RFI Report for fA-OB, -08, -22,-40 

.. . -' 

...... 
. ~, 

" • .:..1 
~ . .. ) .. 



·i '.~ 

· . 

Table 5.1.4-1 presents a summary of the samples taken for PRS 08-002 •.. 

TABLE 5.1.4.1 
SUMMARY OF. SAMPLES TAKEN 

Location 10 Sample Depth Media Inorganic . 
ID (ft) Chemicals" 

Sand Butts 

5.1.5 Evaluation of Inorganic Chemicals 

A summary of inorganic chemicals reported at concentrations greater than background 
screening levels is presented in Table 5.1.5-' and plotted on Figur,e 5.1.5-1 .. However, 
tne data are usable for site-specific decisions. As stated' in Section 4.1.12,. the data for 
all matals may be used as reported without qualification. 
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FIgure 5.1.5-1. Locations of analytes thlt exceed background (UTLs and EeLs) Ind/or that exceed SALe It 
PRS OlJ.OO2. 

Lead was reported in· two samples collected from the northernmost sand butt at levels 
that exceed Laboratory·background UTL. No other inorganic contaminants were 
identified in any surface soil samples collected outside the sand butts at levels greater 
than Laboratory-background UTL. Lead has been identified as a COPO based on the 
background' screening and will be carried forward for further evaluation in the risk·based 
screening assessment. Table 5.1.5-1 presents a summary of inorganic chemical results 
for PRS 08·002. 
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TABLE 5.1.5-1 
INORGANIC CHEMICALS WrrH CONCENTRATIONS AT OR ABOVE 

BACKGROUND SCREENING VALUES FOR PRS 8'()02 

Saliiti1ic 10 Depth Media Lead 
(tt) (mglkg) 

SAL N/Ab NlAb 400 

soil UTL8 N1Ab NlAb 23.3 

Sand Butts 

AAB0791 0-1,7 soil 23.5 

AAB07910C 0-1.7 soli 27.1 

AAB0792 0-3.6 soli -AAB0793 0-2.7 soil ' . "14.S 

AAB0794 0-4 soil 15.5 
Surface Salls 

AA80795 0-0.5 soil 14.9 
AAB0796 0-0.5 soil 13.2 
AAB0797 0-0.5' soil 15.5 
AAB0798 0-0.5 soil. 16.9 
AAB0799 0-0.5 soil 15.5 
AABOeOO 0·0.5 soil 14.7 
AARoe01 _.- - 0·0.5' soil ·16.8 
AAB0802 0-0.5 ' soil . '19.7 
A.dRn~n~ ... _---- 0-0.5 soil 17.4 
AARnAn4 0-0.5 soil 12.7 
AAHIII1II",\ 0-0.5 soil 12.4 _.- ---
AABOa06 0-0.5 soil 1a.8 
AA80a07 0-0.5 soil' 13.7 
AABOaOe 0-0.5 soil 16.9 

, AARnA09 0-0.5 soil 17.7 
AABOS10 0-0.5 soil 11.S 

a.'J: ertolerance limit of Laborato -wide soil back round data from A. B, and C pp 
horizons. 

ry 9 

b. N/A = not applicable 
c. Laboratory Duplicate 

5.1.6 Evaluation of RadionucHdes 

No radio nuclide analyses were requested for this PRS. 
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5.1.7 Evaluation of Organic Chemicals 

No organic constituents were identified for analysis in the investigation of this PRS. 

5.1.8 Risk-Based Screening Assessment 

One sample taken from the northernmost sand butt contained lead at a concentration 
that exceeds the lead SAL. The lead SAL (400 mg/kg) was exceeded in a single sample 
(420 mgJkg) by 5%; the sample was located in the remaining bulk sand pile that received 
the projectiles during testing. No samples from the southern sand butt or the surface soH 
exposure area surrounding the sand butts contained contaminants above SAL or 
background. A summary of the analytical results that exceed SAL is presented in Table 
5.1.8-1. 

TABLE 5.1.a-1 
PRS 8·002 INORGANICS WITH CONCEN'rRATIONS IN SOIL THAT EXCEED SALs 

n 
10 

AAB0792 08-2001 

• N/A = not applicable 

Depth 
(ft) 

0-3.6 

5.1.9 Human Health Risk Assessment 

(mg/kg) 
400 

soil 

No human health risk assessment was performed for PRS 08-002 because the risk­
based screening assessment indicated that a risk assessment was not warranted. 

5.1.10 Preliminary Ecological Assessment 

In cooperation with the NMED and EPA Region 6, the Laboratory ER Project Is 
developing an approach for ecological risk assessment. Further ecological risk 
assessment at PRS 08·002 will be deferred until the site can be assessed as part of the 
ecological exposure unit methodology currently being developed. 

5.1.11 Conclusions and Recommendations 

Review of the Phase I data indicates no widespread, general distribution of site-related 
potential contaminants at the PRS. Two Inorganic constituents, beryllium and copper, 
Identified as potentially site-related due to process knowledge. were not reported In any 
sample at levels greater than background UTL. In addition, radiological field screening 
detected no elevated gross alpha or gross beta activity, confirming the absence of 
depleted uranium. another suspected site-related contaminant. 

One COPC. lead. was identified in the screenIng process to be present in one site 
sample (420 mg/kg) at a level thaI exceeds SAL (400 mg/kg). The Laboratory lead SAL 
of 400 mgJkg is based on the EPA Integrated Exposure Uptake Biokinetlc Model and 
uses default exposure parameters for the establishment of a 5011 concentration 
protective of the sensitive 6·84 month-old resident child subpopulation. This standard 
has clearly been identifIed as a screening level that may generally be used to determine 
which sites or portions of sites do not require further study. -rhe screening concentration 
further represents an average soil concentration that would not present an unacceptable 
risk when distributed across a typical residential exposure area (approximately 500 
square meters). 

One sample taken from the southernmost sand butt was found to have a lead level at 
420 mg/kg, approximately 5% greater than the SAL. One additional sample also taken 
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Chaptar5 

from the sand butt was found to have lead at a concentration slightly greater than, but in 
the range of, lead background UTL (duplicate analysis reported 27.1 and 23.5 mg/kg 
lead), No statistical background distributional analysis was performed on this data set. 

This site is not expected to present. an unacceptable human health risk and is 
recommended for NFA because of the following: (1) the low overall frequency at which 
background or SAL was exceeded; (2) the conservative residential exposure 
assumptions used verses the expected current and future Laboratory use of the area, 
I.e., Industrial use with the industrial lead SAL of 1000 mglkg; (3) the SAL was 
exceeded In a single sample by 5% in a data set that is recognized as potentially biased 
high: and (4) the small size of the contaminated area relative to an assumed residential 
exposure area. 

This recommendation is based on the NFA criterion 4 (Los Alamos National Laboratory, 
Environmental Restoration Department, Project Consistency Team Policy number 015) 
that states, ""'e PRS has been characterized or remediated in accordance with current 
applicable state or federal regulations, and the available data indicate that conta.minants 
of concern are either not present or are present in concentrations that would pose an 
acceptable risk under the projected future land use. The determination of acceptable 
risk and future land use has considered stakeholder involvement." A Class 1/1 permit 
modification will be requested to remove this site from the HSWA Module of the 
Laboratory's RCRA operating permit. 

5.1.12 Sampling and Analysis Plan for PRS 08-002 

Due to the Conclusions and Recommendations presented for this PRS, no further 
investigation requiring a sampling and analysis plan is recommended at this time. 
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5.2 Potential Release Site· 07-001 (a) 

PRS 07~001 (a). shown In Figure 5.2-1, is an inactive firing site that is located 
approximately 2150ft east of PRS 06-003(a) and Is not associated with any present 
buildings or'structures. No HE contaminants were reported from samples collected at 
the site: . Inorganic chemicals. barium, mercury, manganese, and calcium. and the 
organic chemical. benzoic acid, were reported at levels greater than Laboratory­
background UTL or laboratory EQL. No reported concentrations were above SALs. 
This PRSis recommended for no further action. 
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Figure 5.2·1. Lacation. of PRS. 07.o01(a), 07.Q01(b), O7.Q01(c) and O7.Q01(d) umplea. 

5.2.1 History 

This PRS Is discussed In further detail In Section 5.4.1 of the AFI Work Plan for au 
1111 (LANL 1993,2,6068). 
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Chapters, 

Potential Release Site 7-001 (a)· is a circular depression surrounded by 'an annular berm 
that is about 40ft high. The original use of the site is unknown. In the 19505. this site was 
used ,for destruction of scrap detonators' and, explosives. Scrap, detonators and 
explosives were mixed with Composition B' scraps or flaked TNT. and the mixture was 
detonated (LANL 1993, 26068). Experiments were also performed to determine 
optimum conditions for disposing of scrap'detonators (LANL 1993,26068). This waste 
operation was moved to a buming and detonation area about 450 ft east of Building TA· 
40-15 in the 19505 (LANL 1993, 26068)~ , 

These processes and activities, along with the fact that the original use of the site is 
unknown, contributed to the identification of HE, metals, radionuclides,. and SVOCs as 
potential contaminants to be investigated at the site. 

5.2.2 Description . 

No further site-specific information on geology, hydrology. soils" or wildlife habitat 
associated with this PRS is required. General area geology, hydrology, soils. or wildlife 
habitat information associated with this PRS is presented in Chapter 2. 

5.2.3 Previous Investigatlon(s) 

Previous field investigations indicate that explosives fragments were found around the 
pit in 1959, and spent detonators have washed out of the soil ,berms through an access 
portal'during rainstorms (LANL 1993, 26068). 

5.2.4 FJeld Investigation 

The field activities at PRS 07-001 (a) were Phase I reconnaissance-type investigations 
biased toward, sampling media in areas most likely to be contaminated from past 
activities. The initial field sampling activity at this PRS was completed'on 24 August 
1994. The objective was to' determine if chemicals are present at the firing site at revels ' 
that exceed screening action levels and present an unacceptable human health risk. 

The conceptual release model for this PAS is consistent with· .firing-site where an 
explosive or combustive' release, occurred, distributing ma1erials at the site. Any 
released contaminants would be expected. to be concentrated at the, center of the site 
and diminish radially. It is also assumed that residual contaminants; if present, would be 
retained In the surficial soils due to their relative insolubility (metals fragmentS, organics) 
and affinity for the fine organic soil fraction at the surface. Sampling' rocations were 
selected by field personnel in areas where contaminants were judged most likely to be 
present based on physical conditions and field screening. 

The sampling plan provided general' guidance and specified the, collection of soil 
. samples at two intervals. surface soil (O·O~5 tt) and subsurface soil (3:ftorat the tuff/soil 

interface). Three borings were, collected 'and sampled ,from the central part of the firing 
site (inside the annular berm). These borings were arranged.in a triangular pattem 
within a central circular area (approximate 15 ft diameter) of the. firing site. The outer 
perimeter of the site, consisting of the area approximately 7 to 30 ftfrom the, center, was 
divided into three equal segments. The annular berm was contained wlthln:thls perimeter 
area. One boring was,collected'and sampled from each of the segments.'Two of these 
borings' were located outside the annular berm, and the third was located inside the 
annular berm. 

The analytical laboratory missed the holding' times for all HE· analyses of samples 
collected during the August field investigation. In addition, sampling for semivolatile 
analytes was inadvertently overlooked during this investigation, despite berng, identified 
as possible site contaminants. Therefore, 'a second set of samples was collected from 
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points associated with the original sampling locations and depths. These samples were 
analyzed for HE and SVOCs. 

See Figure 5.2.5·' for the location of sampling points at this PRS. 

Table 5.2.4·1 presents a summary of samples taken 10r PRS 7-001 (a). Samples with 
Sample 10 designations AA8xxxx were collected during the original 11eld investigation in 
August of 1994: samples with Sample ID designations 0507 .. 96 .. xxxx were collected 
during the resampllng activity of 22 March 1996. 

All sample locations were field screened tor HE, organics, and radlonuclides prior to 
sample collection. All screening results were negative or at background levels. 

!LOcatlon Sample 
ID 10 

07·4041 AAa7909 
07-4041 AAB79'O 
07-4041 0507·96-0029 
07-4041 0507·96-0030 
07-4042 AA87911 
07-4042 AA87912 
07-4042 0507 -96-0031 
07-4042 0507-96-0032 
07-4043 AAB7913 
07-4043 AAB7914 
07-4043 0507-96·0033 
07-4043 0507 ·96·0034 

07-4044 AA87915 
07-4044 AAB7916 
07-4044 0507 .. 96·0035 
07-4044 0507·96·0036 
07-4045 AAB7917 
07-4045 AAB7918 
07-4045 0507-96-0037 
07 .. 4045 0507 -96-0038 
07-4046 AAB7919 
07-4046 AAB7920 
07-4046 AAB7921 
07-4046 0507-96·0039 
07-4046 0507 -96-0040 
07-4046 0507 -96·0041 

September 1997 

TABLE 5.2.4-1 
SUMMARY OF SAMPLES TAKEN 

Media sv~csr: High Depth 
(f1) • ploslves· 

Firing Pad Center 
0·0.5 SOIL NA 18693 
2-3 SOIL NA 18693 

0-0.5 SOIL 1906 1907 
2.75-3 SOIL 1906 1907 
0-0.5 SOIL NA 18693 
2-3 SOIL NA 18693 

0·0.5 SOIL 1906 1907 
2.3-3 SOIL 1906 1907 
0-0.5 SOIL NA 18693 
2-3 SOIL NA 18693 

0-0.5 SOIL 1906 1907 
2.3-3 SOIL 1906 1907 

Firing Pad Perimeter 
0-0,5 
2 .. 3 

0-0.5 
2.5-3.2 
0-0.5 
2-3 

0·0.5 
2.5-3.2 
0·0.5 
0-0.5 
2-3 

0-0.5 
0·0.5 

2.5-3.2 

SOIL NA 18693 
SOIL NA 18693 
SOIL 1906 1907 
SOIL 1906 1907 
SOIL NA 18693 
SOIL NA 18693 
SOIL 1906 1907 
SOIL 1906 1907 
SOIL NA 18693 
SOIL NA 18693 
SOIL NA 18693 
SOIL 1906 1907 
SOIL 1906 1907 
SOIL 1906 1907 

• Request Number 
NA = not analyzed 

S9 

Inorganic I R8dlonuclldes· 
Chemicals-

18808 19119 
18808 19119 

NA NA 
NA NA 

18808 19119 
18808 19119 

NA NA 
NA NA 

18808 19119 
18808 19119 

NA NA 
NA NA 

18808 19119 
18808 19119 

NA NA 
NA NA 

1860B 19119 
18808 19119 

NA NA 
NA NA 

18808 19119 
18808 19119 
1ge08 19119 

NA NA 
NA NA 
NA NA 
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5.2.5 Evaluation of Inorganic Chemicals 

A summary of Inorganic chemicals reported at concentrations greater than background 
screening levels Is presented In Table 5.2.5-1 and plotted on Figure 5.2.5-1. The 
qualifiers shown in the table have been assigned during baseline data validation. 
However, the data are usable for site-specific decisions. As stated in Section 4.1 .B, 
analytical results for aluminum, antimony, cyanide, chromium. thallium, and vanadium 
are potentially biased low, and the results for arsenic and sodium are potentially biased 
high. None of these chemicals were reported at concentrations that exceed background 
UT1.. Therefore, the potential bias would not alter the decision to exclude these 
chemicals from further evaluation because the maximum reported value for aluminum 
was less than one-third the SAL, for antimony, less than one-fifth the SAL. for cyanide. 3 
orders of magnitude less than SAL, for chromium, less than one-half the SAL. and for 
thallium and vanadium, 1 order of magnitude less than SAL. All other metals data are 
usable as reported. 

~ 
AAB7920 

-~~ AAB7916 
: Barium 
I 

Mercury, Manganese , , 
AAB7914 " ..• 

':-.. 
Barium, Benzoic Acid \. 

Original Ji 

'. 

\ 
\ 

wO-Mile IvT 
esa Road 

N 

+ 

Flgur. 5.2.5-1. L.~tJon. of.n.lyt •• t~t exceed ~ckground (UTLa .nd EQL.a) and/or th.t excoed SAt.a at 
PRS 07-001(.). 
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Four inorganic chemicals, barium, calcium, manganese, and mercury, were reported in 
at least one sample at a concentration that exceeds background UTL. Antimony was 
reported as undetected In all samples at a detection limit greater than background 
These elevated detection limits are a function of the analytical method; antimony was not 
expected to be associated with the site and was eliminated from further consideration. 

Calcium is an essential nutrient that has no established SAL A conservative estimate of 
calcium intake for the most limiting receptor, an infant 0-12 months of age, would result 
in a 2.4-mg intake per day. This estimate is based on the default soil intake of 200 
mglday and the maximum observed soil concentration of 12,000 milligrams calcium per 
kilogram soli. This daUy intake via soil ingestion and independent of all other sources 
would represent less than one percent of the 400-600 mglday Recommended Daily 
Allowance of calcium for that age group. Due to its essential nutrient status and the 
limited potential contribution from the site, calcium was eliminated from further 
consideration. Barium, manganese, and mercury were detected above Laboratory­
background UTL in a limited number of samples. No additional statistical testing of the 
background distribution was performed, and these chemicals were identified as COPCs 
for evaluation in the screening assessment. 

Inorganic chemicals with concentrations above background are summarized In Table 
5.2.5-1. The qualifiers shown In the table have been assigned during baseline data 
vaHdatlon. However, the data are usable for site-specific deCisions, as stated In the 
rationale below. A focused validation of the inorganic chemical results Indicates no need 
to qualify any data for the Identified COPCs. Aluminum, chromium, antimony, thallium, 
and cyanide data are viewed as potentIally biased low, while arsenic and sodium results 
are viewed as potentially biased high. These contaminants, at their reported 
concentrations, do not enter into site decisions. 
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TABLE 5.2.5 .. 1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE 

BACKGROUND SCREENING VALUES FOR PRS 7'()01(a) 
Sample 10 Depth Media Barium Mercury Manganese 

(tt) (mg/kg) (mglkg) , (mglkg) 
SAL NlAc NlAD 5300 23 3200 

Soil UTLa NlA~ NlAD 315 0.1 714 

Firing Pad Center 
AAB7909 0-0.5 soil 173 <0.07 630 
AA8791 0 2·3 soil 158 <0.06 683 
AAB7911 0-0.5 soil 126 <0.02 454 

AAB79110 0-0.5 soil 160 <0.02 569 
AAB7912 2·3 soil 134 <0.02 152 
AA87913 0-0.5 soil 148 <0.08 508 

AAB7914 2-3 soil 384 <0.08 339 

Firing Pad Perimeter 
AAB7915 0-0.5 soli 148 <0.06 527 

AAB7916 2-3 soil 604 <0.06 279 

AAB7917 0-0.5 soli 120 <0.07 496 
AAB7918 2-3 soil 103 <0.06 438 

AAB7918D 2-3 soil NA NA NA 
AA87919 0-0.5 soil 123 <0.09 626 

AA87920 0-0.5 soli 149 0.2 794 

AAB7921 2·3 soil 142 <0.03 496 .. a. Upper tolerance limIt of laboratory-wIde soil background data from A, S, and 
C horizons. 
b. NA = not analyzed. NlA = not applicable. 

5.2.6 Evafuatlon of RadfonucUdes 

No radlonuclldes were reported in any samples taken at PRS 7 .. 001 (a) with an activity 
that exceeds Laboratory-background UTL or the m8)(imum reported background value 
from Environmental Surveillance data (LANL 1997, 56186). As stated in Section 4.2.8, 
none of the radionucllde data require qualification, although a potential for high bias was 
identified for Cs-137 analyses. The data are usable for site decisions, and no 
radiological COPCs were identified at the site. 

5.2.7 Evaluation of Organic Constituents 

Table 5.2.7 .. ' presents a summary of the organic constituents detected In site samples. 
Figure 5.2.5-1 plots locations of detected organiC constituents. The qualifier shown in 
the table has been assigned during baseline validation: however. the data are usable for 
site decisions. As stated In Sectlon 4.3.8, SVOC results, except benzoic add, are not 
qualified.. In addition. the resampled HE data require no qualification, and those results 
are consistent with the Original sampling results that exceeded analytical holding time. 
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No HE constituents were reported to be positively detected in any site sample. Benzoic 
acid was the only detected organic constituent reported from site samples. It is a 
naturally occurring organic acid and was reported in a single sample at an estimated 
concentration of 0.1S7(J) mg/kg. This is an order of magnitude less than Its EOL and six 
orders of magnitude less than its SAL. Therefore benzoic acid was eliminated from 
further consideration, and no organic COPCs were identified at the site. 

TABLE 5.2.7-1 
DETECTED ORGANIC CHEMICALS FOR PRS 7.Q01 (a) 

Sample 10 Depth Benzoic Acid 
(ft) (mg/kg) 

SAL N/A 100000 

eOL NJA 3,3 

Firing Pad Center 
0507·96·0033 0-0.5 0,1 B7(J) 

NJ A = not applicable 

5.2.8 Risk·Based Screening Assessment 

No chemicals were reported at the PRS at levelS equal to or greater than their SAL. 
Three inorganic chemicals. barium. manganese. and mercury. were reported in samples 
taken at the site at levels that exceed Laboratory-background UTL. These chemicals 
are identified as eliCiting noncarcinogenic effects, and the total normalized MOE for 
manganese, mercury. and barium'is 0.4. Table 5.2.8-1 presents the results of the MOE 
for these constituents. 

TABLE 5.2.8-1 
MULTIPLE CHEMICAL EVALUA'rlON FOR SOIL SAMPLES AT PRS 7-001 (a) 

Chemical Location Sample 10 Maximum Soli 
ID Sample Value SAL a 

794 

07-4046 AAB7920 0.2 23 0.01 

Totar:> 0.4 

a. SAL = screening action level 
b, Total may not equal sum of normalized values due to rounding 

5.2.9 Human Health Risk Assessment 

Based on the result 01 the screening assessment. no risk assessment was performed. 

5.2.10 Preliminary Ecological Assessment 

In cooperation with the NMED and EPA Region 6, the Laboratory EA Project is 
developing an approach for ecological risk assessment. Further ecological risk 
assessment at PRS 07-001 (a) will be deferred until the site can be assessed as part of 
the ecological exposure unit methodology currently being developed. 
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5.2.11 Conclusions and Recommendations 

Qualitatively, based on the Phase I data, there is no indication of general contamination 
or release of hazardous materials at this site. The Phase I sampling plan, as executed, 
addressed relevant, biased sampling of exposure media and has adequately 
characterized the site. Background UTL for barium from samples taken at the center of 
the firing site was exceeded in one sample. the expected most contaminated area. 
There were three Individual occurrences in which barium, manganese, and mercury 
U"rLs were exceeded In samples taken In the perimeter area. The total normalized MCE 
for noncarcinogenic effects of these chemicals is 0.4, which indicates that the site as 
characterized does not present an unacceptable human health risk. No human health 
COPCs have been identified for further evaluation based on the screening of this PRS. 
and the site is recommended for NFA. 

This recommendation is based on the NFA criterion 4 (Los Alamos National Laboratory, 
Environmental Restoration Department, Project ConsistenCY'Team Policy number 015) 
that states, "The PRS has been characterized or remediated in accordance with current 
applicable state or federal regulations, and the avaifable data indicate that contaminants 
of concern are either not present or are' present in concentrations that would pose an 
acceptable risk under the projected future land use. The determination of acceptable 
risk and future (and use has considered stakeholder involvement" A Class III permit 
modification will be requested to remove this site from the HSWA Module of the 
Laboratory's RCRA operating permit 

5.2.12 Sampling and Analysis Plan for PRS 07-001(8) 

Due to the Conclusions and Recommendations presented for this PRS, no further 
investigation requiring a sampling and analysis plan is recommended at this time. 

5.3 Potential Release Site - 07-001 (b) 

PRS 07 .. 001 (b), shown in Figure 5.2·1, is. an inactive firing site that is not associated with 
any present buildings or structures and is located approximately 240 ft southeast of PRS 
07·001 (a). Two organic compounds. including one HE constituent. were reported as 
detected at levels greater than their eCL Four inorganic constituents (cadmium, 
copper. lead, and zinc) were detected at levels exceeding their background UTL. No 
contaminant was reported at a level that exceeds its SAL This PRS is recommended 
forNFA. 

5.3.1 History 

This PRS is discussed in further detail in Section 5.4.1 of the RFt Work Plan for OU 
1111 (LANL 1993, 26068). 

Potential Release Site 7-001 (b) is a circular depression surrounded by an annular berm 
that is about 4·ft high. The Original use of the site is unknown. In the 195Os, this site was 
used for destruction of scrap detonators and explosives. Scrap detonators and 
explosives were mixed with CompOSition B scraps or flaked TNT. and the mixture was 
detonated (LANL 1993. 26068). Experiments were 'also perforrnedto determine 
optimum conditions for disposing of scrap· detonators (LANL 1993 •. 26068)~ The waste 
operation was moved to a burning and detonation area about 450 ft east of Building TA .. 
40-15 in the 1950s (LANL 1993, 26068). 

These processes and activities contributed to the identification of HE, metals, 
radionuclides. and SVOCs as potential contaminants to be investigated at the site. 
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5.3.2 Description 

No further site-specific information on geology, hydrology, soils, or wildlife habitat 
associated with this PRS Is required. General area geology, hydrology, soils, or wildlife 
habitat Information associated with this PRS Is presented in Chapter 2. 

5.3.3 Previous Investlgation{s) 

Previous field Investigations indicate that explosives fragments were found around the 
pit In 1959, and spent detonators have washed out of the soli berms during rainstorms 
through depressions In the berm (LANL 1993, 26068). 

5.3.4 Field Investigation. 

The field activities at this PRS were Phase I reconnaissance-type Investigations biased 
toward sampling media in areas most likely to be contaminated from past activities. The 
objective was to determine if chemicals are present at the firing site at levels that exceed 
background andlol' SAL, 

The conceptual release model for this PAS is consistent with firing sites where It is 
assumed that an explosive or combustive release of material occurred, distributing 
material at the site. Any released contaminants would be expected to be concentrated 
at the center of the site and diminish radially. It Is also assumed that residual 
contaminants (metals fragments, organics), If present, would be retained In the surficial 
soils due to their relative Insolubility and affinity for the fine organic soli fraction at the 
surface. The sampling plan provided general guidance and specified the collection of 
soli samples at two Intervals: surface soil and subsurface soil (3 tt or at the tuff/soli 
Interface). Sampling locations were selected by field personnel in areas where 
contaminants were judged most likely to be present based on physical conditions and 
field screening. 

The Initial field sampling activity at this PRS was completed on 29 August 1994. Three 
borings were collected and sampled from the central part of the firing site (Inside the 
annular berm). These borings were arranged In a regular triangular pattem within the 
central circular depression (diameter approximately 15 tt) of the firing site. The outer 
perimeter of the site, consisting of the area approximately 16 to 30 tt from the center, 
was divided into three equal segments. The annular berm was contained within this 
perimeter area. One boring was collected and sampled from each of the segments. 
Two of these borings were located outSide the annular berm, and the third was located 
Inside the annular berm. 

The analytical laboratory missed the holding times for the HE analyses of samples 
collected during the August field activity. In addition, sampling for sem/volatile analytes 
was inadvertently overlooked during the Investigation, despite their being identified as 
possible site contaminants. Therefore, a second set 01 samples was collected from 
points associated with the original sampling locations and depths. These samples were 
analyzed for HE and SVOCs. Figure 5.2-1 shows the location of sampling points at this 
PRS. 
Table 5.3.4-' presents a summary of samples taken for PRS 7·001(b). Samples with 
Sample ID designations AA8xxxx were collected during the original field investigation in 
August of '994: samples with Sample ID designations 0507·96-xxx were collected 
during the resampling activity of 22 March 1996. 

All sample locations were field screened for HE, organics. and radlonuclides prior to 
sample collection. All field screening results were negative or at background levels. 
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Location Sample ID Depth 
ID (rt) 

. 07-4047 1.1.87922 0-0.5 

07·4047 AA879:!] 2-1 

07-4047 OS07-96·00U 0-0.5 

07·4047 OS07·96·0043 1.5·3.2 

07·4048 1.1.87924 0·0.5 

07·4048 1.1.87925 2·1 

07·4048 0507·96·0044 0·0.5 

07·4048 0507·96·0045 2.5-3.2 

07·4049 1.1.81926 0·0.5 

07·4049 1.1.87927 2-3 

07·4049 OS01·96·0046 o·o.s 
07-4049 m07-96·0041 2.S-3.2 

07·40.50 1.1\87928 0·0.5 

01·40.50 1.1.81929 2·3 

01·4050 0507·96-0048 O·O.S 

07·4050 0501~96·0049 2.5-3.2 

07·4051 AA819JO 0·0.5 

07·4051 AAB1931 2·3 

01·40Sl . 0507·96·0050 0-0.5 

07·40n 0507·96·ooSI 2.6·3.3 

01-4052 A 1.81912 0·0.5 

01-4052 AAB193] 2·3 

01-4052 0501·96·00SZ o·o.s 
07·4052 0507·96-0053 2.6-3.1 

+R eq uest 1 ~umber 
NA = not analyzed 

TABLE 5.3.4·' 
SUMMARY OF SAMPLES TAKEN 

Media SVOCs· 111gb Inorganic 
Explosives· Chemicals· 

Firlnl ... d Cenler 

soil NA 18693 18808 

soil NA 18693 18808 

soil 1906 1907 NA 
soil 1906 1907 N .. , 

50il NA 18693 18808 

soil NA 1869] 18808 

soil 1906 1907 NA 
50il 1906 1907 NA 
'!ioil W. 1869] 18808 

soil NA 18693 18808 

50il 1906 1907 NA 
soil 1906 1901 N.\ 

Firing Pad Perimeter 

soil N.\ 18693 18808 

soil NA 18693 18808 

soil 1906 1907 NA 

soil 1906 1907 W. 

soil NA 18693 18808 

loil NA 18693 18808 

loil 1906 1901 NA 

soil 1906 1907 N.\ 

5011 NA 18693 18808 

soil NA 1869] 18808 

soil 1906 1901 NA 
soil 1906 1907 N.4. 

Radlonudides 
• 

19119 

19119 

NA 

NA 

19119 

19119 

NA 
No\. 

19119 

19119 

fIlA 

fIlA 

19119 

19119 

N.\ 

NA 

19119 

19119 

NA 

NA 

19119 

19119 

NA 
NA 
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5.3.5 Evaluation of Inorganic Chemicals 

A summary of inorganic chemicals reported at concentrations greater than background 
screening • levels Is presented in Table 5.3.5·1 and plotted on Figure 5.3.5~1. The 

. qualifiers_shown, in the· table have been assigned during baseline data validation. 
However, the data are usable for site-specific decisions. As reviewed in Section 4.1.9 
and· stated in Section 4.1.8, analytical results for aluminum, antimony, cyanide, 

'. chromium,' thallium, and vanadium are potentially biased low, and the results for arsenic 
and sodium are potentially biased high. None of these chemicals were reported at 
concentrations that exceed background UTl; and the potential bias would not alter the 
decision to exclude these chemicals from further evaluation. All other metals data are 
usable as· reported. 
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AAB7930 Copper .zInc 
AAB7930D Copper.zInc 
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I AAB7926 Cadmium. Copper, 

.' Laad, Zinc . 
AAB7927 Cadmium, Copper, 

Lead,Zinc 
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Agure 5.3.5·1. t..oc:aIlMs or anal)taS Char exceed background (U1I.s and EQL.a) andIortha18'lCC8Gd SA1.J lit 
. PRS 07.00' Ib). 

Four InorganIc chemicals, cadmium, copper, lead. and zinc, were reponed as detected 
in at least one sample at a' concentration that exceeds Laboratory·background UTL. 
Antimony was reported as undetected in all samples at an estimated quantltatlon limit 
greater than background. These elevated detection limits are a function of the analytical 
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method; antimony was not expected to be associated with the site and was eriminated 
from further consideration. No additional statistical testing of the backg~und distribution 
was performed for the data set at this PRS~ and cadmium; copper, lead and zinc were 
identified as COPCs for evaluation in the screening assessment ' 

The inorganic, chemicals with concentrations above background .. are summarized in 
Table 5.3.5-1. The qualifierS shown in the table have been 'assigned ,during baseline 
data validation. However, the data are usable for site-specific decisions. A focused 
validation of the inorganic chemical results • indicates no need to qualify any data for the 
identified copes. Aluminum, chromium, antimony. thallium, and; cyanide data· are 
viewed as potentially biased "(ow, . while' ,arsenic and sodium results are viewed as 
potentially biased high. These contaminants, at their reported. concentrations, do not 
enter into site decisions. 

5.3.6 Evaluation of Radionuclides 

No radionuclides were reported in any sampres taken at PRS 7-001 (b) with an activity 
that exceeds Laboratory-background UTLor the maximum reported background value 
from ,Environmental Surveillance. data. , . As stated in Section 4.2.9, none of the 
radionuclfde data require qualtfication, although a potential for high· bias was identified 
for CS-137 analyses. Because all results are below screening levels, the potential high 
bias would not alter the screening decision', the data are usable for site' deciSions, and 
no radiological COPCs were identified at the site. 
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TABLE 5.3.5-1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE 

BACKGROUND SCREENING VALUES FOR PRS 7..o01Jb) 
Sample 10 Depth Media Cadmium co~er Lead Zinc 

(ft) (mg/kg) (m kg) (mg/kg) (mg/kg) 

SAL N/A N/A 38 2800 400 23000 

Sot! UTLa NlA N/A 2.-1' 15.5 23.3 50.8 

Firing Pad Cen~er 

AA87922 ()"0.5 5011 <0.91 44.3 12.2 56.7 

AAB7923 2·3 soli <0.88 31.9 11.2 41.9 

AA87924 ()"0.5 soil 2.3 45~~ 30.8 177 

AA87925 2-3 5011 3.7 535 54.6 557 

AA87926 0-0.5 soli 3.4 153 23 123 

AA87927 2-3 soil 3.5 309 71.3 318 

Firing Pad Perimeter 
AA87928 0-0.5 soil <0.7 15.4 11.3 27.5 
AA87929 2-3 5011 <0.65 6.9 11.9 26.4 

AA87930 0-0.5 5011 <0.78 106 19.7 B:3 AA87930D ()"O.S soil 0.69 103 19.2 79 

AA87931 2·3 soli <0.77 14.3 14.2 30.8 

AAB7932 0·0.5 soil <0.4 I 91.9 I 13.1 50.5 

AA87932D 0-0.5 soil NA NA NA NA 
AAB7933 2 .. 3 soli <0.4 11.3 10.9 22.2 

a. Upper tolerance limit of Laboratory-wide solid background data from A, 8. and C 
horizons. 

b. Maximum detected background concentration. 
N/A:: not applicable 

5.3.7 Evaluation of OrganIc Constituents 

As stated in Section 5.3.4. two sampling activities were carried out in the investigation of 
this PRS. SVOC collection and analysis were inadvertently overlooked during the first 
sampling event, and all HE analyses exceeded analytical holding time. A second 
sampling event occurred on 22 March 1996, at which time a second set of samples was 
collected from points associated with the original sampling locations and depths. 

Table 5.3.7-1 presents a summary of the organic chemicals reported above EQL at PRS 
07-001 (b), and Figure 5.3.5-' plots their locations. The qualifiers shown in the table 
have been assigned during baseline validation. However, the data are usable for site­
specific decisions, as stated in the rationale below. 

One SVOC. , ,2.4-trichlorobenzene, was reported as detected in sample 0507-96-0042 
at an estimated concentration of O.368(J) mglkg, which exceeds its EQL. This result 
was reviewed during the focused data validation, and its presence in this sample was 
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attributed to Instrument carryover from a previous Laboratory Control Sample (LCS) 
analysis. Insufficient sample volume remained for re·analysls; Based on the focused 
validation, 1,2,4-trichlorobenzene was eliminated from further consideration. 

Two HE compounds, tetryl (methyl-2.4,6-trinltrophenylnltramlne) and ROX. were 
reported at concentrations that exceed their Sal from analysis of the first set of soil 
samples collected at the site. Tetryl was reported above its SOL in one sample collected 
and analyzed from the second set of samples, Theretore. tetryl was carried forward for 
evaluation in the screening ,assessment. ROX was not reported above its Sal in any 
sample from the second set. Therefore. RDX is considered absent because ROX was 
not reported above EOlin any resampled solis. 

No other HE contaminants were reported above SQL In any sample analyzed from the 
site. All other organic compounds were reported as detected at estimated 
concentrations less than or within the range of their EOL and were eliminated from 
further evaluation. 

TABLE 5.3.7-1 
DETECTED ORGANIC CHEMICALS FOR PRS 7..001 (b) 

Sample ID 

SAL 
eOl 

AAB7925 
AAB7927 

0507-96-0042 

0501-96-0043 

0501-96-0044 
0507 .. 96-0046 
0507-96-0047 

AAB7933 

0507 ·S6-0050 
0507-96-0052 

NlA :: not applicable 
NA:: not analyzed 

Depth 
(ft) 
NJA 
N/A 

2-3 
2-3 

0-0.5 

2.5-3.2 

0-0.5 
0-0.5 

2.5-3,2 

2-3 

0·0,5 
0-0.5 

Tetryl 
(mglkg) 

650 
0.65 

Firing Pad Center 
<O,33(R) 
<O.33(UJ) 

<0.65 

1..5 

<0.65 
<0.65 
<0.65 

Firing Pad Perimeter 

49.8{J) 

<0.65 
<0.65 

5.3.8 Risk-Based Screening Assessment 

1,2,4-Trtchtorobenzene 
(mglkg) , 

620 
0.33 

NA 
NA 

O.368(J) 

<0.356 

<0.366 
<0.370 
<0.390 

NA 

<0.362 
<0.330 

No chemicals were detected in any site samples at levels that exceed their associated 
SAL Four inorganic chemicals were reported at levels that exceed background. and 
one organic chemical was reported at a. concentration that exceeds its SaL All five 
chemicals are recognized to elicit noncarcinogenic effects. and the maximum reported 
concentrations were utilized in the MCS. The total normalized MCE for the site is O.S. A 
summary of the MCe is presented in Table 5.3.8-1. 
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TABLE 5.3.8-1 
MUL.TIPL.E CHEMICAL EVALUATION FOR SOJL SAMPLES AT PRS 7"()01( b) 

Chemical Location Sample Maximum 
10 10' Sample 

Value 

Soil 

SALa 
NormaUzed 

Value 

Noncarcinogenic Effects (mglkg) 
Cadmium 07-4048 AA87925 3.7 38 0.1 .-
Copper 07·4048 AA87925 535 2800 019 

Lead 07-4049 AAB7927 71.3 400 0.18· 
Zinc 07-4048 AAB7925 557 23000 0.02 

Tetryl 650 0.08 07-4047 0507-96-
0043 

49.8 

Tota~: 0.6 

a. SAL = screening action level 

b. Total may not equal normalized values due to rounding 

5.3,9 Human Health Risk Assessment 

Based on the result of the screening assessment, no risk assessment was performed. 

5.3.10 Preliminary Ecological Assessment 

In cooperation with the NMED and EPA Region 6, the Laboratory EA Project Is 
developing an approach for ecological risk assessment. Further ecological risk 
assessment at PRS 07-001(b) will be deferred until the site can be assessed as part of 
the ecological exposure unit methodology currently being developed. 

5.3.11 Conclusions and Recommendations 

In the RFI Investigation at PRS 7-001(b). the results showed no occurrences In which 
SAL was exceeded and Indicate no substantial release of hazardous materials at the 
site. The Phase I Investigation was biased and focused on sampling site locations and 
media that would have hac the greatest potential to receive and retain contaminants 
from previous activities. The total normalized MCE of 0.6, which Is based on the 
residential exposure scenario and maximum site-contaminant concentrations, indicates 
that the site presents little potentlal10r unacceptable human health effects. 

The site \5, therefore, recommended for NFA. This recommendation Is based on the 
NFA criterion 4 (Los Alamos National Laboratory, Environmental Restoration 
Department, Project Consistency Team Policy number 015) that states, "The PRS has 
been characterized or remediGted In accordance with current applicable state or federal 
regulations, and the available data Indicate that contaminants of concern are either not 
present or are present In concentrations that would pose an acceptable risk under the 
projected future land use. The determination of acceptable risk and future land use has 
considered stakeholder Involvement." A Class III permit modiflcatlon will be requested to 
remove this site from the HSWA Module of the Laboratory's RCRA operating permit. 

5.3.12 Sampling and Analysis Plan for PRS 7·001 (b) 

Due to the Conclusions and Recommendations presented for this PAS, no further 
investigation requiring a sampling and analysis plan is recommended at this time. 
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5.4 Potential Release Site· Or-Q01(c) 

PRS 07 .. 001 (c), shown in Figure 5.2 .. ', is an inactive firing site. The site is not 
associated with any former buildings or structures. During preliminary site 
investigations, lead disks with Imbedded bullets were found in the area. This PRS is 
recommended for NFA. 

5.4.1 History 

This PRS is discussed in further detail in Section 5.4 of the RFI Work Plan for OU 1111 
(LANL 1993. 26068). 

PRS 7 .. 001 (c) is a small amphitheater-like area located approximately 600 ft east .. 
southeast of PRS 7·001 (a) and 380 ft east of PAS 07-001 (b). Soft metal disks 
(presumably lead) imbedded with bullets were found In the area, and it is possible that 
balristic tests were carried out at 7 .. 00'{c) related to the development of nuclear 
initiators. The site may have been used briefly to study ballfstic initiation of critical mass 
through the study of projectiles fired at lead plates. Full testing of initiators was 
considered sufficiently hazardous that an enclosed facility was built elsewhere for this 
purpose. The site probably was not used for explosives testing; thus, it is unlikely that 
any site contamination would be widely dispersed. The primary COPCs at the site are 
metals and, specifically, lead. Site contamination would have resulted from 
fragmentation and weathering of ballistic test materials left at the site. Metals, HE, and 
radlonuclldes were selected as potential contaminants for evaluation at the PAS. 

5.4.2 Description 

No further site-specific infonnation on geology, hydrology. soils. or wiidlife habitat 
associated with this PRS is required. General area geology, hydrology. soils, or wildlife 
habitat Information associated with this PAS is presented in Chapter 2. 

5.4.3 PrevIous Investigatlon(s} 

No previous Investigations have been performed at this site. 

5.4.4 Field Investigation 

The conceptual model for the site recognized the potential fragmentation and surface 
·dlstrlbutlon of metals at the site during the ballistic testing, with subsequent oxidation 
and weathering of materials left discarded at the site. The objective of the investigation 
was to determine If surficial soils contain unacceptable levels of contamination by field 
screening and sampling of soils In the immediate vicinity of lead fragments remaining at 
the site. The field Investigation of 7·001 (c) was a reconnaissance"level effort that 
Included the collection of biased, judgmental soil samples in proximity to observed metal 
disks or fragments. A metal detector was used to locate surface and buried metal debris 
followed by surface soil sampling adjacent to the metal debris. 

Activities at the site were completed on 24 August 1994. Three surface soil samples (0· 
0.5 ft) were collected at locations (07-4053 through 07-4055) containing pieces of metal 
debris where contaminants were judged most likely to be present. One location, 07· 
4053 was adjacent to a metal disc that apparently had a projectile fired into It (Figure 
5.2-1). Samples were submitted for gamma spectrometry (C50137) and metals, isotopic . 
uranium, HE, and Sr .. 90 analyses. Table S.4.~1 presents a summary of samples 
collected at this PAS. 
All sample locations were field screened for radioactivity, organic vapors, and HE prior to 
sample collection. All field screening results were negative or at background levels. 
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Location Sample 
10 ID 

07-4053 AA87934 

07-4054 AA87935 

07-4055 AA87936 

• Request number 

TABLE 5.4.4-1 
SUMMARY OF SAMPLES TAKEN 

Depth Media High Inorganic 
(tt) Explosives· Chemicals" 

0-0.5 SOIL 18842 18983 

0-0.5 SOIL 18842 18983 

0-0.5 SOIL 18842 18983 

ChapUtcS 

Radlonuclides" 

19118 

19118 

19118 

5.4.5 Evaluation of Inorganic Chemicals 

Table 5.4.5-1 presents a summary of inorganic chemicals at reported levels that exceed 
Laboratory-background UTl. However, the data are usable for site-specific decisions. 
As stated in Section 4.1.10, the data for all metals and cyanide may be used as reported 
with the understanding that the potential for low bias exists for chromium. mercury, and 
cyanide. The reported results for these chemicals are sufficiently below their screening 
level that the potential bias would not alter the screening result. The results of the MCE 
calculation are summarized in Table 5.4.8-1. 

The results of inorganic analyses at the site indicate that lead was present in two soil 
samples at levels that exceed Laboratory-background UTL (Figure 5.4.5-1). No 
additional statistical evaluation of the results was performed. and lead was identified as 
a cope for further evaluation. 
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Figure 5.4.5-1. Location. of analyt81 that exceed background (UTLa and EQLa) andlor that exceed SALIs at 
PRS 070001(c). 

Antimony was not detected in any samples. but the reporting levels exceed background 
UTL This elevated reporting limit is a function of the analytical method: antimony was 
not operationally associated with the site and was eliminated from further consideration. 
A summary of the lead concentrations that exceed of background UTL is presented in 
Table 5.4.5-1. 

5.4.6 Evaluation of RadlonucUdes 

Radionuclldes with activities above background screening values are presented in Table 
5.4.6-1 and plotted on Figure 5.4.5-1. However, the data are usable for site-specific 
decisions. As stated in Section 4.2.10, none of the radionuclide data require 
qualification. although a potential for a slight high bias has been identified for Cs-137. 
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TABLE 5.4.5 .. 1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE 

BACKGROUND SCREENING VALUES FOR PRS 7..001 (c) 
SamplelD Depth (tt) Lead (mg/kg) 

SAL N/Ab 400 

soli UTLa N/AD 23.3 

AA87934 0-0.5 21 

AAB7935 0-0.5 E96.5 
AAB7936 0·0.5 -28.4 

a. Upper tolerance limit of laboratory-wide 5011 
background data from A, B, and C horizons 
b. N/A = not applicable 

I 

CtzEiprac:.5 

Radlonucllde analyses Indicate that Os·137 and Sr·90 were present at two sampling 
locations at levels that slightly exceed reported background levels. No additional 
statistical evaluation of the data set occurred and, although the results are probably 
within the range 01 Laboratory background, these radlonuclldes were identified as 
COPCs for further evaluation. 

TABLE 5.4.6·1 
RADIONUCLIDES WITH CONCENTRATIONS AT OR ABOVE BACKGROUND 

SCREENING VALUES FOR PRS 7"()01(c} 
Sample JD Depth (ft) Ceslum·137 

(pCl/g) 
Strontium-gO 

(pel/g) 
SAL N/AD 5.1 4.4 

Soil UTLa N/AD 1.411 1C 

AAB7934 0·0.5 0.166 0.15 

AAB7935 0-0.5 I 1.491 I ·0.58 

AAB7936 0-0.5 1.097 II 1.15 
a. Upper tolerance limit of Laboratory-wide background data from 
A, 8. and 0 horizons. 

b. NlA = not applicable 

c. Maximum detected background value from Environmental 
Monitoring data 

5.4.7 Evaluation of OrganiC Constituents 

No VOCs or SVOCs were identified for analysis at this PRS. Samples were collected for 
HE analysis, and no HE was reported above the EQl in any sample. All HE analyses 
associated with this PRS exceeded analytical holding time. However, as stated in 
Section 4.3.10, all QO results for HE analytical samples were acceptable, and the HE 
data are usable as reported. Therefore, no organic chemicals were identified as COPCs 
for this PRS. 
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5.4.8 Risk-Basad Screening Assessment 

Lead was observed In two of three samples at levels that exceed Laboratory-background 
UTL of 23.3 mg/kg. Neither sample contained lead at a concentration that exceeded the 
lead SAL of 400 mglkg, and no further evaluation of this single inorganic chemical is 
required. No Inorganic COPCs are Identified for the site. 

Ceslum-137 and Strontlum"SO were detected In individual site samples at activities that 
slightly exceed reported background levels. Neither sample's maximum activity for 
cesium or strontium exceeded Its associated SAL of 5.1 or 4.4 pCrfg, respectively. MCE 
for these maximum radionucllde activities result In a total normalized value of 0.6 for 
radiological effects. shown below in Table 5.4.S-1. 

TABLE 5.4.8-1 
MULTIPl.E CHEMICAl. EVAl.UATION FOR SOIL SAMPLES AT PRS 7~D1(c) 

Chemical l.ocatlon Sample Maximum Soil Normalized 
ID tD Sample SAL a Value 

Value 
Carcinogenic Effects of RadlonucUdes (pCUg) 

Cesium .. 131 01-4054 AAB1935 1.491 5.1 
Strontlum-90 01-4055 AAB1936 1.15 4.4 

TotaP: 
a. = screening action eve 
b. Total may not equal normalized values due to rounding 

5.4.9 Human Health Risk Assessment 

0.29 

0.26 

Based on the result of the screening assessment, no human health risk assessment was 
performed. 

5.4.10 Preliminary Ecological Assessment 

In cooperation with the NMED and EPA Region 6, the Laboratory ER Project is 
developing an approach for ecological risk assessment. Further ecological risk 
assessment at PRS 07·001 (c) will be deferred until the site can be assessed as part of 
the ecological exposure unit methodology currently being developed. 

5.4.11 Conclusions and RecommendatIons 

The sample locations chosen at this PRS were selected· based on field screening with 
metal detectors and field team observation. These should reasonably represent the 
maximum expected contaminant concentrations existing at the site. No inorganiC 
contaminants were reported greater than SAL. and no HE constituents were reported 
from any site samples. Two radionuclides, Cs .. 137 and Sr .. 90, were reported at the site 
with activities that are 6 to 15% greater than Laboratory Environmental surveillance data 
maximum values. There is no established background Un. for these radionuclides, but 
within the limitations of this Phase I investigation. it is not unreasonable to believe that 
these represent background and are not indicative of a local release. 

Regardless. the conservative total normalized MCE calculation for radiologic effects of 
0.6 indicates that the site poses no unacceptable human health risk, and the site is 
recommended for NFA. This recommendation is based on the NFA criterion 4 (Los 
Alamos National Laboratory, Environmental Restoration Department, Project 
Consistency Team Policy number 015) that states, '11le PRS has been characterized or 
remediated in accordance with current applicable state or federal regulations. and the 
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available data Indicate that contaminants of concern are either not present or are 
present in concentrations that would pose an acceptable risk under the projected future 
land use. The determination of acceptable risk and future land use has considered 
stakeholder involvement." A Class III permit modification will be requested to remove 
this site from the HSWA Module of the Laboratory's RCAA operating permit 

5.4.12 Sampling and Analysis Plan for PRS 07-001 (c) 

Due to the Conclusions and Recommendations presented for this PRS, no further 
investigation requiring a sampling and analysis plan is recommended at this time. 

5.5 Potential Release Site· 07-001 (d) 

PRS 07-001 (d) is an inactive firing site that is not associated with any present buildings 
or structures. No HE contaminants were observed at the site. One inorganic chemical, 
copper, was reported at concentrations that exceed Laboratory-background UTL. This 
'PAS is recommended for no further action. 

5.5.1 History 

PAS 07-001 (d) Is discussed In further detail in Section 5.4.1 of the AFI Work Plan for au 
1111 (LANL 1993, 26068). 

PAS 7-001 (d) is a large crater located about 120 ft south of PAS 07-001(c) and about 
360 ft east-southeast of PAS 07-001 (b) (Figure 5.2-1). This crater is approximately 20 ft 
in diameter and 3-ft deep and may have been formed by explosives testing. Detonator 
parts have been found In the vicinity of the crater. No additional operational history is 
documented in the work plan for this PRS. Informal verbal history at the Laboratory 
indicates that the site probably was the location of a one-time "celebratory shor upon 
the occasion of the Japanese surrender in 1945. The activities at this site have resulted 
in the identification of metals, HE, and radlonuclides as potential contaminants. 

5.5.2 Description 

No further site-specific Information on geology, hydrology, soils, or wildlife habitat 
associated with this PAS is required. General area geology, hydrology, soils, or wildlife 
habitat Information associated with this PAS is presented In Chapter 2. 

5.5.3 Previous Investlgatlon(s) 

No previous Investigations have been performed at this site. 

5.5.4 Field Investigation 

The 11eld activities at this PAS were Phase I reconnaissance type investigations biased 
toward sampling media in areas most likely to be contaminated from past activities. The 
objective was to determine if chemicals are present at the firing site at levels that exceed 
background and/or SAL and present an unacceptable human health risk. 

The conceptual release model for this PRS is consistent with firing-site activities where it 
is assumed that an explosive or combustive release of material occurred at the site. Any 
released m,aterial would be expected to be concentrated at the center of the site and 
diminish radially. It Is also assumed that residual contaminants, If present, would be 
retained in the surficial solis due to their relative insolubility (metals fragments, organics) 
and affinity for the fine organic soli fraction at the surface. 

The sampling plan provided general guidance and specified the collection of soil 
samples at two Intervals, surface soH and subsurface soil (3 ft or at the tuff/soli 
intenace). Final sampling locations were selected by 11eld personnel In areas where 

September 1997' RF/ Report for TA·06, -08, ·22, -40 

I 
.",. 

... 
, . -



ChapterS 

contaminants were judged most likely to be present based on physical conditions and 
field screening. 

Activities at the site were completed on 29 August 1994. Sample locations, shown in 
Figure 5.2-', were selected to be in areas where contaminants were judged most likely 
to be present. Surface soil samples (0-0.5 ft) and subsurface soil (hand auger bOrings to 
2-3 ft) at locations 07-4062 through 07-4064 were collected from the central part of the 
firing site (within a 10·ft radius). The perimeter area, 10 ft beyond the crater, was 
divided into three equal sectors, and one sample location was installed in each sector. 
The perimeter locations, 07-4065 through 07-4067, were sampled at the surface (0-0.5 
ft) and at depth of 2 to 3 ft. Samples were submitted for· gamma spectrometry and 
metals, isotopic uranium, and He analyses. Table 5.5.4-1 presents a summary of 
samples taken for this PRS. 

All sample locations were field screened for radioactivity, organic vapors, and HE prior to 
sample collection. All field screening resurts were negative orat background levels. 

location SamplelD 
ID 

07-4062 AAB7937 
07-4062 AAB7938 
07-4063 AAB7939 
07-4063 AAB7940 
07-4064 AAB7941 
07-4064 AAB7942 
07-4064 AAB7943 

07-4065 AAB7944 
07-4065 AA87945 
07-4066 AA87946 
07-4066 AAB7947 
07-4067 AAB7946 
07-4067 AA87949 

• Request number 

TABLE 5.5.4-1 
SUMMARY OF SAMPLES TAKEN 
Depth Media High Inorganic i 

(ft) explOSives- Chemicals· 
Flmg Pad Center 

0·0.5 soil 18842 18963 
2·3 soil 18842 18963 

0-0.5 soil 18842 18983 
2-3 soil 18842 18983 

0·0.5 soil 18842 18983 
0-0.5 soil 18842 18983 
2-3 soil 16842 18983 

Firing Pad Perimeter 
0·0.5 soil 18842 18983 
2-3 soil 18842 18983 

0·0.5 soil 18842 18983 
2·3 soil 18842 18983 

0·0.5 soil 18842 18983 
2·3 soil 16842 18983 

Radlonuclldes· 

19118 
19118 
19118 
19118 
19118 
19118 
19118 

19118 
19118 
19118 
19118 
19118 
19118 

5.5.5 Evaluation of Inorganic Chemicals 

A summary of inorganic chemicals reported at concentrations greater than background 
screening levels Is presented in Table 5.5.5-1 and plotted in Figure 5.5.5-1. However, 
the data are usable for site·specific decisions. As stated in Section 4.1.' 1, the data for 
all metals and cyanide may be used as reported with the understanding that the potential 
for low bias exists for chromium. mercury, and cyanide. The reported results for these 
chemicals are sufficiently below their screening level that the potential bias would not 
alter the screening decision. 
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PRS 07-OO1(d). 

Antimony was not detected in any samples, but the reporting limit exceeds background 
UTL. This elevated reporting limit is a function of the analytical method; antimony was 
not operationally associated with the site and was eliminated from further consideration. 

One inorganic constituent, copper I was reported in site samples at concentrations that 
exceed background UTL No additional statistical evaluation of the results was 

. performed, and copper was identified as a COPC for further evaluation. 
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TABLE 5.5.5-1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR' ABOVE 

BACKGROUND SCREENING VALUES FORPRS 7..001 (d) 
Sample ID Depth (tl) Copper 

(mg/kg) 
SAL NJAD 2800 

Soil Una NlAD 15.5 

Firing Pad Center 

AAB7937 0..0.5 16.1 

AAB7938 2·3 9.S 

AAB7939 0-0.5 61.1 

AAB7939D 0·0.5 NAb 

AAB7940 2-3 14.4 
AAB7941 o..o.S 14.3 

AAB7942 . 0..0.5 16 

AAB7943 2·3 6.1 

Firing Pad Perimeter 

AAB7944 0-0.5 82.6 

AAB7945 2 .. 3 10.7 

AA87946 0-0.5 32.8 

AAB7946D 0-0.5 32 
AAB7947 2-3 8 

AA87948· 0..0.5 85.3 

AA87948 0 0..0.5 . NA 
AAB7949 2-3 9.1 

a. Upper tolerance limit of Laboratory-wide 
soil background data from A. B. and C 
horizons. 
b. NA = not analyzed. NlA = not applicable 

5.5.6 Evaluation ot Radionuclides 

No radionucfides were reported at this site with activities that exceed laboratory­
background UTL for U-234, U·235, and U-238, or the Laboratory Environmental 
Surveillance data maximum detected background activity for .Sr':90 and, CS .. 137. As 
stated in Section 4.2.11. none of the data- require qualification, and thepotentiaJ high 
bias for Cs .. 137 would not alter the screening decision. Therefore, no radiological 
COPCs were identified for further evaluation at this PRS. 

5.5.7 Evaluation of Organic Chemicals 

All HE. analyses for site samples exceeded analytical holding times. However, these 
results have' undergone focused validation and. as stated in Section-4.3.11 t all CC 
results are acceptable, and the HE data were determined to be usable for the decisions 
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required at this site. No HE contaminants were reported at levels that exceed their eaL, 
and no organic COPCs were Identified for further evaluation at this PRS. 

5.S.B Risk-Based Screening Assessment 

No chemicals were reported at concentrations that exceed their associated SAL. The 
only chemical reported above Laboratory-background UTL at the site was copper. 
Because only one chemical was reported above background, no MCE Is required in the 
evaluation of this site, and no COPCs were Identified for this PRS. 

5.5.9 Human Health Risk Assessment 

Based on the result of the screening assessment, no risk assessment was performed. 

5.5.10 Prellmlnary EcologIcal Assessment 

In cooperation with the NMED and EPA Region 6, the Laboratory ER Project is 
developing an approach 10r ecological risk assessment. Further ecological risk 
assessment at PRS 07-001 (d) will be deferred until the site can be assessed as part of 
the ecological exposure unit methodology currentl~1 being developed. 

5.5.11 Conc1uslons and Recommendations 

This site was characterized according to the sampling design detailed In the RFI Work 
Plan for OU 1111. The design focused on sampling site media and locations that the 
conceptual model Indicated had the highest probability of containing residual 
contamination. No contaminants were reported at levels that exceed SAL, and, 
qualitatively, the sampling results Indicate that the site Is virtually uncontaminated. The 
only constituent reported above Laboratory-background UTL was copper, which Is an 
essential human nutrient wlth low specific toxicity. Although all HE analyses exceeded 
analytical holding time, a focused validation indicates that the data are usable. No HE 
was reported In any sample taken, and further analysis or resampling of the site is not 
warranted based on the low overall degree of contamination present and the current 
understanding of the site. 

No human health COPCs were ldentlfled based on the screening of this PRS, and NFA 
Is recommended. This recommendation is based on the NFA criterion 4 (Los Alamos 
National Laboratory. Environmental Restoration Department, Project Consistency Team 
Policy number 015) that states, "The PRS has been characterized or remedlated In 
accordance with current applicable state or federal regulations, and the available data 
Indicate that contaminants of concem are either not present or are present in 
concentrations that would pose an acceptable risk under the projected future I~nd use. 
The determination of acceptable risk and future land use has considered stakeholder 
involvement.1t A Class U\ permit modification will be requested to remove this site from 
the HSWA Module of the Laboratory's RCRA operating permit. 

5.5.12 Sampling and Analysis Plan for PRS 07 .. 001 (d) 

Due to the Conclusions and Recommendations presented for this PRS, no further 
InvestIgation requiring a sampling and analysis plan Is recommended at this time. 

5.6 Potential Release Site .. 06 .. 003(c) 

PRS 06-003(c), shown In Figure 5.6-' I is an Inactive firing site located just south of Two­
Mile Mesa Road about 1800 ft west of PRS 06-003(a). Contaminants reported at the 
site include inorganics chemicals (arsenic. lead, and zinc), radlonuclldes (U-234, U·235, 
and U-238), and one organic compound (dinitrobenzene). This PRS is recommended 
forNFA. 
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Figure 5.6-1. Locatio". of PRS. 06-003(C) and 06-003(f) lampl ... 

5.6.1 History 

This PAS Is dIscussed in further detail in Section 5.4 of the RFI Work Plan for OU 1111 
(LANL 1993, 26068). 

PRS 6-003(c) is an asphalt pad, approximately 40 ft by 60 ft, with a rectangular 
concrete-lined pit (2 ft by 5 ft by 2-ft deep) located toward the east side (l.,ANL 1993, 
26068). Water recovery shots using depleted uranium and nonradioactive cobalt as 
tracers were probably carried out at the asphalt pad during the summer of 1944. In . 
these tests, explosive shots were detonated in a container of water on the pad. The 
water was intended to slow metal fragments and minimize dispersion of test 
components. The concrete-lined pit may have been used to catch metal fragments 
when the pad was washed down after a shot. There are metal plates on top of the 
asphalt; the asphalt is now cracked and deteriorating; the pit contains metal and wood 
debris. Some of the concrete around the edge of the pit is reported to have been 
chiseled away, possibly in an attempt to remove contaminants (LANL 1993. 26068). 
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However, during field visits, there was no indication of chiseling found. Ratner, 
irregularities in the concrete appear to be the result of weathering and general 
deterioration. 

5.6.2 DescriptIon 

No further site-specific information on geology. hydrology, soils, or wildlife habitat 
associated with this PRS is required. General area geology, hydrology, soils, or wildlife 
habitat information associated with this PRS is presented in Chapter 2. 

5.6.3 Previous Investig8tion(s) 

The pad was monitored in 1978 and found to contain 3- to 6-times background uranium 
(LANL 1993, 26068). A part of the pad was monitored with a highly sensitive alpha 
radiation detector during the summer of 1993 (LANL 1993, 2606B). Previous radiation 
measurements show low levels of uranium and Cs-137 present on the asphalt 

5.6.4 Field Investigation 

The objective of the investigation at PRS OS·003(c) was to determine if COPCs are 
present at the inactive firing slte and surrounding media at levels that exceed 
background andlor SALs and present an unacceptable risk at the site. Reconnaissance 
sampling was performed to characterize the site based on the conceptual release model 
of a firing site that recognizes the explosive release of particulates and fragments. It is 
assumed that the released materials would decrease in concentration with increasing 
distance, particularly since the tests were designed to contain and recover materials 
from the firing-pad area. 

The field sampling activity at PRS S .. 003(c) was completed on 10 August 1994. Sample 
locations, shown in Figure 5.6-'. were selected in areas where contaminants were 
judged most likely to be present based on screening instrumentation and field 
observation. Three locations (OS-4007 through 06-4009) were sampled from within the 
area of the asphalt pad: location OS-4007 nE~ar the concrete pit. location 06-4008 under 
one metal plate, and location 06-4009 from tlie area that had previously been Identified 
as having high alpha-count rates (LANL 1993, 260S8). The 0-0.5 it surface samples at 
these locations consisted 01 a mixture of soil and deteriorating asphalt material. 
Subsurface soils at the 2- to 3-ft interval were also collected. An additional three 
'locations (06-4010 through 06-4012) were sampled from within a 10-ft perimeter of the 
asphalt pad. The perimeter was divided into three equal sectors, and one location was 
sampled in each sector. Perimeter soil samples were collected at two intervals, 0-0.5 ft 
and 2 .. 3 ft. A metal detector survey was used to further define sample locations within 
the perimeter area, and samples were taken from areas that indicated magnetic 
anomalies. 

Soli samples were submitted for gamma spectrometry and isotopic uranium, metals, and 
HE analyses. Table 5.6.4-1 presents a summary of samples taken at PRS. S-003(c). 

All sample locations were field screened for radioactivity, organic vapors, and HE prior to 
sample collection. All field screening results were negative or at background levels. 
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Location SamplelD 
10 

06-4007 AAB7849 
06-4007 AAB7850 
06-4008 AA87851 
06~oa AAB7852 
06-4009 AAB7853 
06-4009 AAB78S4 

06-4010 AAB7855 
06-4010 AAB7856 
06-4011 AAB7857 
06-4011 AAB7858 
06-4012 
06-4012 AAB7860 
06-4012 AAB7861 

• Request numbers 

TABLE 5.6.4-1 
SUMMARY OF SAMPLES TAKEN 
Cepth Media High Inorganic 

(ft) explosives· Chemicals· 

Firing Pad 

O..Q.5 soil 18504 18523 
2~3 soli 18504 18523 

0-0.5 soil 18504 18523 
2·3 soil 18504 18523 

0.0.5 soil 18504 18523 
2~3 soil 18504 18523 

Firing Pad Perimeter 

0-0.5 soil 18504 18523 
2 .. 3 soil 18504 18523 

0.0.5 soil 18504 18523 
2~3 soil 18504 18523 

0-0.5 soli 18504 18523 
2-3 soil 18504 18523 
2~3 soil 18504 18523 

Radionuclides· 

18979 
18979 
18979 
18979 
18979 
18979 

18979 
18979 
18979 
18979 
18979 
18979 
18979 

5.6.5 Evaluation of inorganic Chemicals 

Table 5.6.5-1 presents a summary of inorganic chemicals reported for the PRS at 
concentrations at or above background screening values. Figure 5.6.5-1 plots their 
locations. The qualifiers shown in the table have been assigned during baseline data 
validation. However, the data are usable for site decisions. As stated in Section 4.1.4 
(referenced to Section 4.1.3), all (inorganics) data under Request Number 18523 may be 
used as reported. 
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Three inorganic chemicals, arsenic, lead, and zinc, were reported in at least one site 
sample at a concentration that exceeds Laboratory-background UTL Arsenic was 
reported in one subsurface sample taken 1rom the firing-pad perimeter at a concentration 
greater than background .. Arsenic has no established SAL because Its calculated SAL is 
less than· Laboratory background. The maximum and single reported arsenic value 
greater than background would correspond to a risk of 3.SE-S relative to the Laboratory­
background arsenic risk of 2.0E-S (Table 3.3.1-1). This is within the range of acceptable 
cancer risk recognized in EPA guidance. Arsenic was eliminated from further 
consideration at the site because arsenic is not operationally associated with the site, 
was reported above background at a low frequency (one out of fourteen samples), and is 
not substantially greater than background. 

Zinc was reported in one surface sample taken on the pad at a level that is Jess than 2% 
greater· than its Laboratory-background UTL and is probably within the range of 
background. although no statistical testing against a background distribution was 

. performed. Lead was the only inorganic chemical that was found to exceed background 
in more than one site sample. Therefore, lead and zinc were identified as COPCs for 
further evaluation .. 
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TABLE 5.6.5-1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE 

BACKGROUND SCREENING VALUES FOR PRS 6-003(c) 
Sample 10 eeC:h ~r;:~) ! {J lead 

Zinc 
( ) (m mglkg) . (mg/kg) 

SAL NlAD NlA 400 23000 

Soil UTL8 NlAD 7.82 23.3 50.8 

firing Pad 
AAB7B49 . O.().5 <0.4 1(J) 6.9 
AAB7S50 2-3 3.1 22.6(J) 31.6 

AAB7851 0-0.5 <1.1 7.8(J) 51.5 

AAB7852 2-3 4.3 28.9(J) 26.9 

AAB7853 0-0.5 <0.97 7.S(J) 19.2 

AAB7854 2·3 7.5 52.7(J) 41 

Firing Pad Perimeter 
AAB7855 0-0.5 3.9 17(J) 29.7 
AAB785S 2-3 2.5" 10.7(J) 20.3 
AAB7857 0-0.5 .2.5 13.8(J) 21.8 

AAB7858 2-3 13.6 63.4(J) . 34.7 

AAB7859 0-0.5 <2.1 12.1 (J) 26.9 
AAB78590 0-0.5 4.2 19 26.4 

AAB7S60 2-3 <4.6 42.8(J) 37.4 

AAB78S1 2-3 <5.7 159(J) 37.7 . 

a. Upper tolerance limIt of laboratory-wide soli background 
data from A, B, and C horizons. . . 
b. NA = not analyzed. NJA = not applicable. 

5.6.6 Evaluation of Radlonuclides 

Table S.6.S-' presents a summary of radio nuclides reported for the PRS at 
concentrations at or above background screening values, and Figure 5.6.5 .. ' plots their 
locations. The qualifiers shown in the table have been assigned during baseline data 
validation. However, the data are usable for site decisions. 

Uranium Isotopes, U-234 , U-235. and U-238, were reported with· activities greater than 
background un In one surface sample taken from within the area' of the asphalt pad. 
This sample was analYzed in duplicate by the laboratory, and U-234 was ·reported in one 
duplicate at an activity slightly greater than SAL Uranium-235 was also reported in one 
sample taken from the outer perimeter of the pad at an activity that is just slightly above 
background UTL This surface sample (AAB7859), located off the firing pSd, reported a 
U .. 235 activity of 0.086 pCVg, which is only slightly above and probably not· different from 
background UTL, although no statistical analysis of this limited data set was performed. 
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TABLE 5.6.6-1 
RADIONUCLIDES WITH CONCENTRATIONS AT OR ABOVE BACKGROUND 

SCREENING VALUES FOR PRS 6.Q03(c) 
Sample 'D. Dmih Ura.nl~!!,-~34 ura(~I~:J;f35 Uranlum-23B 

(pCUg) (pel/g) 
SAL N/AD 13 10 57 

Soil UTL4I NlAD 1.94 0.084 1.82 

Firing Pad 

AAB7849 0-0.5 0.854(J) 0.045 0.857(J) 

AAB7850 2·3 0.831{J) 0.038 0.901 (J) 

AAB78S1 0-0.5 12.234(J) 0.475· 11.847(J) 

AAB78510 0-0.5 0.676 14.196 

AAB78S2 2-3 0.863(J) 0.036 0.975(J) 

AAB7BS2D 2·3 0.937 0.043 0.971 

AA87853 0-0.5 0.977(J) 0.038 1.018(J) 

AA878530 0-0.5 NA NA NA 
AAB7B54 2-3 0.554(J) 0.025 0.698(J) 

Firing Pad PerllTn;i:i., 
AAB7855 0-0.5 1~n?(.I) . 0.043 1.426(J) 

AAB7856 2·3 0.502(J) 0.041 0.5n(J) 
AAS'(aQ( 0-0.5 0.964(J) 0.052 1.149{J) 
AAB'(d58 2-3 0.664(J) 0.034 n.R4~(J) 

AAB7859 0-0.5 1.376(J) 0.086 1.574(J) 

AAB7859D 0-0.5 NA NA NA 
AAt)(oou 2·3 0.664(J) 0.034 0.673(J} 

AAS'fOOl 2·3 0.637(J) 0.038 0.75(J) 
AAB'(tn:1l 0 2-3 NA NA NA 

a. Upper tolerance limit 01 Laboratory-wide soli background data from A, 9, and C horIzons. 
b. NA = not analyzed 

All analyses of strontium and cesium reported activities less than the maximum reported 
background activity from the Laboratory Environmental MonitorIng report, and they were 
eliminated from further consideration. Based on this screening, U-234, U·235, and U-
238 were Identified as COPCs for further evaluatlon. 

September 1997 87 RFI Report (or TA-06, -OS, ·22, -40 

".! ...... 

, 
01., 

J 
r' 

""" , ... ,. 



5.6.7 Evaluation of Organic Chemical8 

Table 5.6.7-1 presents a summary of organic chemicals reported for the PRS at 
concentrations greater than EQL, and Figure 5.6.5-1 plots the locations. The qualifier 
shown In the table has been assigned during baseline data validation. However. the 
data are usable for site decisions with the recognition that the reported concentrations 
are potentially biased high. 

One organic compound, dlnitrobenzene [1,3-1, was reported in one sample at a level that 
exceeds Its EOL. This compound is a potential transformation product of HE in soil and 
was identified as a COPC for further evaluation. 
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TABLE 5.6.7-1 
DETECTED ORGANIC CHEMICALS FOR PRS 06.003(c) 

Sample 10 Depth Dinitrobenzene [1,3 .. ] 
(tt) (mglkg) 

SAL NA- 6.5 
EOL NA- 0.2.5 

Firing Pad Perimeter 
AA878S9 0-0.5 O.S4(J) 

a. NA = not analyzed. 

5.6.8 Risk-Based Screening Assessment 

Table 5.6.8-1 presents a summary of radionuclides reported for the PRS at 
concentrations above SAL. The qualifiers shown in the table have been assigned during 
baseline data validation. However, the data are usable for site decisions. 

TABLE 5.6.8-1 
PRS 06-003(c) RAOIONUCLIOES WITH CONCENTRATIONS IN SOIL GREATER 

THANSALs 

. 14.3 

a. 

One radionuclide, U-234, was reported in one analysIs from a pair of laboratory 
duplicates at an activity that exceeds its SAL. This sample was located on the asphalt 
pad. Depleted uranium was believed to have been used in tests at the site. 

No organic or Inorganic chemicals were reported at levels that exceed their associated 
SALs. However, lead, zinc, and dinitrobenzene[1,3-] have previously been identified as 
COPCs requiring evaluation of noncarCinogenic MCEs. In addition, total uranium was 
included in the MCE calculation to evaluate its noncarCinogenic toxic effects. The 
isotopiC uranium concentrations were calculated using the maximum reported activity 
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and the specific activity for each isotope: the total uranium activity represents the sum of 
the calculated individual isotope concentrations. The total normalized MCE for 
noncarcinogenic effects for these constituents is 0.1. 

Uranlum .. 235 and ·238 were also reported at activities less than SAL requiring multiple 
chemical evaluation of radiologic effects. The total normalized MCE for radiological 
effects of these radionuclides is 0.3. These MCE results are summarized in Table 5.8.S-
2. 

TABLE 5.6.8-2 
MULTIP1.E CHEMICAL EVALUATION FOR SOI1. SAMPLES AT PRS 0"\1"'''' 

Location 
ID 

Sample 
10 

Maximum 
Sample 
Value 

Soli Normalized 
SALa Value 

Noncarcinogenic Effects rml:llkc::n 

[1,3-1 

Carci nlc Effects of 

U235 06-4008 AAB7851D 

U238 06-4008 AAB78510 

a. 

(pel/g) 

0.616 10 

14.198 87 
Total': 

04 

02 

0.7 

b. Total may not equal sum of normalized values due to rounding 
c. Total uranium calculated from isotopic activity 

5.6.9 Human Health Risk Assessment 

Based on the result of the screening assessment, no human health risk assessment was 
performed. 

5.6.10 Ecological Assessment 

In cooperation with the NMED and EPA. Region 6, the Laboratory ER Project is 
developing an approach for ecological risk assessment. Further ecological risk 
assessment at FRS 06-003{c) will be deferred until the site can be assessed as part of 
the ecologica) exposure unit methodology currently being developed. 

5.6.11 Conclusions and Recommendations 

PRS 6-003(c} was characterized using a biased sampling design that was weighted 
toward sampling media from the most potentially contaminated area of the site. The 
actuaf field sampling was further biased by the use of metal detectors and other field 
screening techniques to further focus sample collection in areas of potential 
contamination. 
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Based on the results of the characterization, the site appears not to have been impacted 
by previous activities with no widespread distribution of contaminants at levels that 
would result In human health risk. L.ead was the only constituent reported in more than 
one sample at levels greater than background and contributes an MOe value of 0.4. 
Analysis 01 Isotopic uranium reported U-234, U-235, and U-238 above background UTL 
In duplicate analysis from one sample (AAB7851) taken on the firing pad. "rhe uranium 
Isotopic ratios reported at the site are Indicative of natural uranium, and the maximum 
calculated total uranium concentration for sample AAB7851D Is 42.8 mg/kg. This 
calculated concentration was Incorporated into the noncarcinogenic MOe calculation, 
which resulted in a totai normalized value of 0.7, Indicating little potential for adverse 
human health effects. 

Uranlum-234 was reported in one duplicate analysis at a level 1 01:1/0 greater than SAL.: no 
other uranium Isotope or radiologic constituent was reported at a level greater than SAL.. 
The total normalized radio nuclide carCinogenic MOe for constituents less than SAL Is 
0.3. The addition of the maximum normalized U-234 value that exceeded SAL. to the 
total normalized radiological MOe would result In a total 01 1.4. The Laboratory 
radiologic SALs have been establlshed based on a target dose that is one tenth 01 the 
DOE's annual effective dose rate limit of 100 mrernlyr from all sources. Recognition of 
this safety factor results In a maximum site dose at 14% of the DOe limit. Along with the 
limited (single) observation of activity above SAL, the Laboratory SAL was exceeded by 
only 10%. which supports the conclusion that the site. as characterized, presents little 
potentlal10r adverse human health effects. 

Based on the results of the screening assessment as well as the conclusions and 
recommendations outlined above, no human health COPCs have been identified at this 
PASt and NFA Is recommended. This recommendation Is based on the NFA criterion 4 
(L.os Alamos National Laboratory, Environmental Restoration Department, Project 
Consistency Team Policy niJmber 015) that states, WOfhe PRS has been characterized or 
remedlated In accordance with current applicable state or federal rogulations, and the 
available data Indicate that contaminants of concern are either not present or are 
present In concentrations that would pose an acceptable risk under the projected future 
land use. The determination of acceptable risk and future land use has considered 
stakeholder Involvement." A Class III permit modification will be requested to remove 
this site from the HSWA Module of the Laboratory's ACRA operating permit. 

5.6.12 Sampling and Analysis Plan for PRS OS-003(c) 

Due to the Conclusions and Recommendations presented for this PAS, no further 
investigation requiring a sampling and analysis plan is recommended at this time. 

5.7 Potential Release Site .. OS-003(f) 

PAS 06 .. 003(f). shown In Figure 5.6-1, Is an Inactive firing site located in TA-S on the 
north side of Two-Mile Mesa road approximately 1900 ft west of PRS OS·003{a). Limited 
inorganic contamination was observed at one location, and the site is recommended for 
NFA. 

5.7.1 History 

PRS OS-003(f) is discussed in further detail in Section 5.4 of the RFI Work Plan for au 
1111 (LANL 1993, 2S0S8). 

Experiments to determine the dispersal of material from explosions were conducted at 
PRS S-003(f), a sand/gravel pad. These experiments used metal parts made of 
irradiated copper. After a shot, the dispersed copper fragments were located with 
radiation detectors, retrieved, and sent to another TA for analysis. Few shots were fired 
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because the radioactivity decayed too quickly, making the metal debris difficult to find. 
Nonradioactive cobalt was also used as a tracer. 

Based on this site history, metals (from shrapnel or fragments), radionuclides, and HE 
were Identified as potential contaminants at this site. 

5.7.2 Description 

No further site-specific information on geology, hydrology, soils, or wildlife habitat 
associated with this PRS is required. General area geology, hydrology, soils, or wildlife 
habitat Information associated with this PRS is presented in Chapter 2. 

5.7.3 Previous Investlgatlon(s) 

No previous Investigations have been performed at this site. 

5.7.4 Field Investigation 

The objective of the investigation was to determine If contaminants are present at the 
site and present an unacceptable risk based on the result of background and or SAL 
comparison. The PAS location is a level, sparsely vegetated area surrounding a 
relatively circular, fine gravel pad approximately 25 ft in diameter. 

The PRS sampling design was based on a conceptual release model in which an 
explosive release of material occurred at the site. Solid debris Including metals 
(shrapnel) would be thrown some distance, and a dust cloud of other constituents would 
be formed. Generally, materials from the detonation would be deposited in decreasing 
concentrations away from the site center. Most contamination from shots would be 
uniformly distributed to unshielded areas around the pad. An objective of the tests was 
the recovery of metal fragments, and while recovery was never complete, it would 
reduce the level of residual contamination expected at the site. 

Residual contamination would be expected to be retained In surface and near-surface 
solis. 

The field sampling activities at PRS 6-003(f) were completed on 10 August 1994. 
Sample locations, shown in Figure 5.6-1, were selected to be in areas where 
contaminants were judged most likely to be present. The field investigation required the 
collection of samples from two soil intervals, the surface (0-0.5 ft) and the subsurface at 
the 2.0- to 3.0-ft. interval or soil/tuff interface, whichever was shallower. A total of six 
cores was collected at the PAS. Three cores (06-4022 through 06-4(24) were collected 
from within the area of the gravel pad. A perimeter was defined extending 10ft beyond 
the firing site. This perimeter was divided into three equal sectors, and at least one 
additional core (locations 06-4025 through 06-4027) was collected from each sector. 
The PRS was surveyed radiologically and with a metal detector prior to sampling. The 
results· of these surveys aided in the selection of final sample locations for the biased 
sampling of the PRS. 

All sample locations were field screened for radioactivity, organic vapors, and HE prior to 
sample collection. All field screening results were at background levels. 

Table 5.7.4-1 presents a summary of samples taken for PAS 6-003(f). 
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TABLE 5.7 A-1 
S lNMARY 0 F SAMP LE S TAKEN 

Location Sanple Dept, Meda HI~ I rK)r!:Jl ric Radcnuclc:es 
10 10 (ft) E,.,I CIS ive S' Chemic:a~· • 

Firing Pad 

0&4022 APB7862 0.0.5 sol 1 CBS4 lEV $ 183m 

0&4022 AJe7863 2-3 sol 1 CB64 187$ 183m 

064023 APB7864 0.0.5 sol 1 CBS4 187$ 183m 

0&4023 APB7865 15-2.5 sol 1 ffiS4 187$ 1 IBm 

0&4024 AJe7866 0.0. S I sol 1CB64 187$ 183m 

0&4024 AJe7B67 2-3 soi 1CBS4 187$ 183m 

0&4024 A,os7B68 2-3 sol 1 a364 187$ 1838) 

FlrI~ Pad PJJ riner 
0&4025 AAB7869 0.0.5 sol HES4 181$ 18300 

0&4025 APB 787 0 2-3 sol 1 CB64 187$ 1I:BOO 

0&4026 APB7871 0.0.5 sol 18364 187$ 18300 

0&4026 AJe7872 2-3 sol 1 a364 187$ 1£900 

0&4027 AN37873 . o .o.S sol H564 187$ 1 £BOO 

0&4027 AJe7874 2-\3 soi 11:"664- 187$ 1838) 

• Req uest nu rrb 6' 

5.7.5 Evaluation of Inorganic Chemicals 

A summary of inorganic chemicals with concentrations at or above background 
screening levels is presented in Table 5.7.5-1. and the locations are plotted in Figure 
5.7.5-1. The qualifiers shown in the table have been assigned during baseline data 
validation. However, the data are usable for site-specific decisions. As stated in Sectlon 
4.1.5, the potential for low bias in the reported data exists for sliver, copper, chromium, 
antimony, seleniUM, thallium, and zinc. The arsenic data were also Identified as being 
somewhat uncertain and possibly biased low. These analytes were Infrequently 
reported above screening values and not substantially above screening values when 
reported. Therefore, the potential analytical bias Is not considered to be so severe as to 
alter the decisions based on the data. Data for all other analytes are usable as reported. 

Calcium and magnesium were reported in individual subsurface soil samples at levels 
slightly above, and probably not different from, Laboratory-background UTL, although no 
statistical evaluation was performed. These chemicals are essential human nutrients, 
which have no established SAL. Exposure to these maximum reported concentrations 
of calcium and magnesium would result In 0.3% and less than 3.0% of the 
Recommended Daily Allowance (RDA) 10r calcium and magnesium respectively. This is 
based on an assumed 200 mgldy soli Intake by the most sensitive population, the 0- to 
12-month old infant. These constituents were, therefore, eliminated from further 
consideration. 

September 1997 93 RFI Repot1 for r A-06, -OS, .. 22, ~O 

I: 



, 
I. 

\ . 
I 

1492-

. , 

.:::-::::-----_.- .,. -.. '-
'" 

. "148S·-" ..•.. 

AA67871 Strontlurn.:90 

~ \\ 

. 
\ 

\ 

I. 

AAB7865 Atlenlc.I.Iad. 

/ . __ --_;II' 

ThalUum. ZInc 

./ 
,/ 

! 
f 

---".-' 

'. 

i 
i 

I 

O
• Sample Ids for PRS OS'()03(f) .o..fQ/ ._----

Firing Pad ,... 
N Transportation .. Paved Roads ~ ~...,..-

..... ,_ .. ·\;...."_C_o_nto_urs_.2_fD_Dt ____ ----J _ • ..-----

Four addftional Inorganic chemicals, arsenic, lead, thallium, and zinc, were reported in 
one subsurface soil sample collected at the site at concentrations that exceed 
Laboratory·background UTL. Arsenic was reported in one sample at 9.6 mglkg relative 
to fts background UTL of 7.82 mglkg. Arsenic has no established SAL because its 
calculated SAL Is less than Laboratory background. The maximum and single reported 
arsenfc value greater than background would correspond to a risk of 2.5E-5 relative to 
the Laboratory-background arsenic risk of 2.01:-5 (Table 3.3.1·1). This is within the 
range of acceptable cancer risk recognized In EPA guidance. Due to the fact that 
arsenic is not operatlonalfy associated with the site I was reported above background at a 
low frequency (one out of thirteen samples), and is not substantially. greater than 
background, It was eliminated from further consideration at the site. 

Lead I thallium. and zinc were therefore identified as COPCs for further evaluation at this 
site. 
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TABLE 5.7.5-1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE 

BACKGROUND SCREENING VALUES FOR PRS 6-o03(f) 
Sample 10 Depth Arsenic Lead Thallium Zinc 

(ft) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SAL N/Ao N/A 400 6.4 23000 

5011 UTL" N/Ao 7.82 23.3 1 50.8 

Firing Pad. 
AA87862 0-0.5 <0.56 3.8 <0.27 18.1 
AAB7BS3 2-3 <1.7 6.9 <0.3 22 
AAB7864 0-0.5 <1.1 4.2 <0.27 16.5 

AA87B65 1.5-2.5 9.6 109 I 6.8 I 56.8 

AA87B66 0-0.5 <0.88 4.7 <0.27 22.3 

AA87867 2-3 <1.2 3.9 <0.33 19.9 
AAB7B68 2-3 <1.2 3.5 <0.33 21.S 

Firing Pad Perimeter 

AA87B69 0-0.5 3.4 10.4 <0.28 18.1 
AAB7869D 0-0.5 NA NA NA NA 

AA87B70 2-3 3.3(R) 7.5 <0.63 24.4 
AA87871 0-0.5 <1.5 5.3 <0.27 15 
AA87872 2-3 2.8 10.3 <0.35 16.5 

AA87873 0-0.5 <1.6 4.6 <0.26 17.7 
AA87B74 2-3 3.2 5.7 <0.4 19.4 

a. Upper tolerance limit of Laboratory-wide soil background data from A, B, and C 
horizons. 
b. NA = not analyzed NJA = not applicable 

5.7.6 Evaluation of Radlonuclldes 

A summary of radionuclides with activities at or above background screening values is 
presented in Table 5.7.6-1 and plotted in Figure 5.7.5-1. The qualifiers shown in the 
table have been assigned during baseline data validation. However, the data are usable 
for site-specific decisions. As reviewed in Section 4.2.5, the radlonuclide data are 
usable with the recognition that the potential exists for slight high bias in the Sr-90 and 
Cs-137 results. 

No sample taken at this PRS was reported with U-234, U-235, U-238. or Cs-137 activity 
greater than background screening levels. 

Strontium-90 was reported in one surface soil sample at an activity of 1.1 pCVg. This 
only slightly exceeded the maximum detected value from the Laboratory Environmental 
Surveillance data of 1.0 pCi/g. Further statistical analysis of the Sr-90 data is not 
possible because there are inadequate Laboratory-background data available for this 
analyte to perform distributional analysis. -rhe single Sr-90 result that exceeded 
background is an estimated (J) qualified value due to the potential for high analytical 
bias in the result; i.e., the actual activities of Sr-90 in the site samples are probably lower 
than the reported activities. Due to the overall absence of activity above background for 
all radio nuclides analyzed (gamma spectroscopy and isotopic uranium) and the very low 
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degree to which 5r-90 exceeded SAL in one sample. this data polnt Is considered to be 
within the range of Laboratory background, and 5r-90 is eliminated from furtht:!r 
consideration. No radlonuclides are Identified as COPCs for further evaluation this PRS. 

TABLE 5.7.6-1 
RADIONUCLIDES WITH CONCENTRAnONS AT OR ABOVE BACKGROUND 

SCREENING VALUES FOR PRS 6-003(1) 
Sample 10 D5PTH (ft) S,-90 (pCIIg) 

UTLa NlAD l' 
SAL NlAD 4.4 

Firing Pad 
AA87862 0-0.5 0.41(J) 
AAB7863 2-3 0.07(J) 
AAB7864 0..0.5 0.87(J) 

AA87864D 0·0.5 -0.08 
AAB7865 1.5-2.5 0.87(J) 
AAB7866 0·0.5 O.2(J) 

Firing Pad Perimeter 
AAB7867 2-3 ..o.32(J). 

AAB7867D 2·3 -0.15 
AAB7868 2-3 O.48(J) 
AAB7869 0-0.5 0.06(J) 

AAB7869D 0-0.5 NA 
AAB7870 2-3 0.08(J) 
AAB7S71 . 0-0.5 1.1(J) 

AAB7B72 2-3 0.S7(J) 
AAB7873 0-0.5 0.91 (J) 
AAB7874 2·3 O.4(J) .. 

a. Upper tolerance limit of laboratory-wIde SOil 
background data from A. B.-and C horizons. 
b. NlA = not applicable 
c. Maximum detected value from Environmental 
Surveillance data 

5.7.7 Evaluation 01 Organic Chemicals 

No VOCs or SVOCs were identified for analysis at this PRS. No organic constituents 
analyzed in the HE suite of chemicals. were reported at levels that exceed their 
laboratory eOL: however. all analyses exceeded holding time~ The focused data . 
validation, summarized in Section 4.3.5, revealed further analytical quality control 
problems with the HE data set and concluded that it is questionable whether any analyte 
other than 2,4·dinitrotoluene could have been detected in the samples. 
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5.7.8 Risk·Based Screening Assessment 

Table 5.7.8-1 summarizes the noncarcinogenic chemicals that were reported above SAL 
at PRS OS-003{f}. Thallium was the only chemical reported above SAL at the PRS, and 
that occurred in a single subsurface so!1 sample taken within the firing pad. 

TABLE 5.7.8 .. 1 
PRS 6.Q03(f) NONCARCINOGENS WITH CONCEN°rRATIONS IN SOIL WHICH 

EXCEED SALs 

Sample 10 LOCATION ID DEPTH Thallium 
eft) (mg/kg) 

SAL NlA' NJA' 5.4 

Firing Pad 

AAB7862 06-4022 0-0.5 <0.27 

AAB7863 06-4022 2 .. 3 <0.3 

AAB7864 06-4023 0-0.5 <0.27 

AA87865 06 .. 4023 1.5-2.5 -AAB7866 06-4024 0-0.5 <0.27 

AAB7867 06-4024 2-3 <0.33 

AAB7868 06-4024 2-3 <0.33 

Firing Pad Perimeter 

AAB7869 06-4025 O-O.S <0.28 

AAB7869D 06-4025 0-0.5 NA 
AAB7870 06-4025 2-3 <0.63 

AAB7871 06-4026 O-O.S <0.27 

AAB7872 06-4026 2-3 <0.35 

AAB7873 06-4027 0-0.5 <0.26 

AAB7874 06-4027 2-3 <0.4 
a. N/A = not applicable 

Three additional Inorganic chemicals, arsenic, lead, and zinc. were reportEld In the same 
subsurface soli sample at concentrations that exceed background UTL but do not 
exceed SAL. As previously discussed In Section 5.7.5. arsenic has no established SAL 
and was eliminated as a COPC due to the fact that It was reported above background In 
only one sample. It was not reported at a concentration substantially greater than 
background and would not represent a substantial Incremental risk whEln compared to 
Laboratory-background risk. 

Lead and zinc were evaluated for noncarcinogenic MOE, and the total normalized 
noncarcinogenic MCE is 0.3. The results of the MCE are presented in Table 5.7.8-2. 
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TABLE 5.7.8-2 
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES AT PRS 6'()03(f) 

Chemical location I Sample 10 Maximum S La Normalized 
Sample Value SoU A Value 

Noncarcinogenic Effects (mg/kg) 
Lead 06-4023 AAB7865 109 400 , 0.3, , 

Zinc 06-4023 AAB7865 56.S 23000 0.0 
Totaf: 0.3 

a. SAL = screening action level 
b. Total may not equal sum of the nonnal/zed values due to rounding. 

5.7.9 Human Health Risk Assessment 

Based on the result of the screening assessment, no risk assessment was performed. 

5.7.10 Ecological Assessment 

In cooperation with the NMED and EPA Ragion 6, the Laboratory ER Project is 
developing an approach for ecological risk assessment. Further ecological risk 
assessment at PRS 06·003(f) will be deferred until the site can be assessed as part of 
the ecological exposure unit methodology currently being developed. 

5.7.11 Conclusions and Recommendations 

PRS 6 .. 003(f) has been characterized through the execution of a Phase I RFI sampling 
plan. Generally, the sampling design was intended to characterize biased worst case, 
rather than average, conditions at a relatively small, isolated firing site. Qualitatively, the 
existing data reveal no pattems or widespread distribution of hazardous constituents at 
the site. 

Specifically, there are no radiologic COPCs identified at the site. Inorganic analyses 
determined that a single sample taken at location 06-4023 (1.5 .. to 2.5-tt intervar), 
contained arsenic, lead, and zinc at levels that exceed background UTL: and thallium, 
which also exceeded SAL, in a single sample. No statistical analysis of the data was 
performed; however, zinc and arsenic are probably within the range of background 
based on visual Inspection of the data. 

A worst-case ,interpretation of the human health risk from these constituents would result 
In a carcinogenic risk; based on the maximum single observation of arsenic of 2.5E .. S, 
relative to the natural background UTL lifetime cancer risk of 2.0E-S. Lead and zinc 
were reported in a single sample at levels greater than background' UTL, and the 
noncarcinogenic MCe for these chemicals is 0.3, with lead acting as the. risk driver. 
Thallium, a noncarcinogen, was also reported in the same sample at 6.8 mglkg relative 
to the most conservatIve thallium SAL of 5.4 mglkg, resulting in a normalized 
sample/SAL value of 1.26. While this exceeds the SAL, It does not absolutely indicate 
that the site presents an unacceptable human health risk due to the limited number of 
detected contaminants and the overall history and nature of the site. In addition, the 
maximum reported concentration of thallium (6.8 mg/kg) Is much less than the industrial 
PRG of 120 mglkg which would indicate the site presents no hazard under the most 
reasonable and realistic industrial future use scenario." 
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Final evaluation of the PRS Is complicated by the outcome of the HE analysis. The 
focused data validation concluded that the HE data are extremely questionable and, 
therefore, a limiting factor in this evaluation. Generally, HE has not been detected at the 
firing sites investigated and evaluated In this report. PRS OS-003(f) is not dissimilar from 
other firing sites investigated in OU 1111. The site is small, was used for the active 
recovery of detonation products, and was not used extensively or for large-scale 
explosives testing. It is reasonable to assume that the explosives used at this site were 
largely consumed in the testing and that HE contamination would be similar to the levels 
of contamination at other sites reported here. No significant HE contamination has been 
found at other firing sites in this operable unit. The assumption that no substantial HE 
contamination Is present at the PRS is supported by, and consistent with, the inorganic 
and radiologic results reported for the site. 

The MCE calculation that forms the basis of the screening assessment utilizes SAL 
comparisons. The SALs are conservative and incorporate residential exposure 
assumptions. Furthermore, the residential SALs are based on average concentrations 
across an exposure unit as opposed to the evaluation of a single maximum observation 
in the MCE; and the SAL incorporates conservative reference dose concentrations that 
include significant safety and uncertainty factors in their calculation. Finally, 
consideration of the small total area of the site. along with the low frequency of samples 
(one out 01 thirteen) with contaminants exceeding background or SAL. supports the 
conclusion that the site presents no unacceptable human health risk and is 
recommended tor NFA. 

PRS S-003(f) is recommended for NFA. This recommendation is based on the NFA 
criterion 4 (Los Alamos National Laboratory, Environmental Restoration Department, 
Project Consistency Team Policy number 015) that states, ""'e PRS has been 
characterized or remediated In accordance with current applicable state or federal 
regulations, and the available data indicate that contaminants of concern are either not 
present or are present in concentrations that would pose an acceptable risk under the 
projected future land use. The determination of acceptable risk and future land use has 
considered stakeholder involvement." A Class 11\ permit modification will be requested to 
remove thIs site from the HSWA ModUle of the Laboratory's RCRA operating permit. 

5.7.12 Sampling and Analysis Plan for PRS OS .. 003(f) 

Due to the Conclusions and Recommendations presented for this PRS, no further 
investigation requiring a sampling and analysis plan is recommended at this time. 

S.B Potential Release Site - 06-003(g) 

PRS 06-003(g), shown in Figure S.S-" is an inactive firing site and PETN 
recrystalization area, which is located approximately 400 tt south of building TA·6-6. 
Lead and copper were detected above SAL at locations sampled on the firing pad This 
PRS is recommended for NFA. 
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This PRS is discussed in further detail in Section 5.4 of the RFI Wor1< Plan for au '111 
(LANL 1993, 26068). 

PRS 6-003(g) is identified as an inactive firing pad, which was probably used for early 
primacord detonator timing experiments and Model I Jumbino testing. The actual firing 
pad is a rectangular gravel area approximately 10 by 15ft in dimension. During the 
primacord testing, the pad was barricaded on the north and west sides with steel plates. 
The pad and barricade structure was used for a relatively short time. probably a few 
months. 

Upon termination of the detonator experiments, structure number TA·G-10 was 
constructed at the site, incorporating the westem steel-plate barricade In its structure. 
This structure was used for PETN recrystalization. The PETN recrystalization process 
utilized acetone and carbon tetrachloride as solvents and discharged to a septic system 
(PRS 06-002) that has been removed. The building used tor PETN recrystalization was 
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decommissioned by burning in 1960. -rhe drain line from PRS OS-003(g) to the OS-002 
septic tank is still in place. 

These past activities resulted In VOCs and HE being identified as contaminants for 
Investigation related to the PETN recrystalizatlon process. Inorganic metals and HE 
were the potential contaminants Investigated as a result of firing pad tests and the 
primacord or electronic components utilized In the tests. Lead, In the form of lead bricks, 
was also commonly used during the detonator testing for shielding and as weights. 
Based on this site history, potential contaminants include metals, VOCs, HE, uranium, 
and radionuclides. 

5.8.2 Description 

No further site-specific Information on geology, hydrology, solis, or wildlife habitat 
associated with this PRS Is required. General area geology, hydrology, solis, or wildlife 
habitat information associated with this PAS Is presented in Chapter 2. 

S.S.3 Previous Investlgation(s) 

No previous investigations have been performed at this site. 

5.8.4 Field Investigation 

The Investigation of PRS 6-003(9) was designed to characterize site media that may 
have been Impacted by the explosive or combustive release of materials at the firing pad 
during detonator testing. In addition, the investigation was intended to characterize solis 
related to the potential release of HE and solvents at the TA-6·10 drain pipe. The 
sampling program was reconnaissance in nature, intended to sample worst-case 
locations at the site. The objective of the investigation was to determine if contaminants 
are present and pose unacceptable risk at the Site, based on the results of a screening 
risk assessment. The site release model includes the explosive or combustive release 
of materials at the firing pad during primacord detonator testing and the release of HE 
and solvents Into the surrounding soils through joints or breaks in the drain pipe during 
PETN recrystalization operations at building TA-6-10. Detonator testing may have 
dispersed debris over a limited area, and a dust cloud formed as a result of the 
operations may have further dispersed debris in the area. Generally, particulate 
materials from the testing would be depOSited in decreasing concentrations with distance 
from detonation point. 

The initial field investigation of the firing pad was completed on '8 August 1994 and 
included surface (0-0.5ft) and subsurface (2-3 ft) soil sampling from three hand-augered 
locations (06-4028 through 06-4030) within the pad area (Figure 5.8-1). Surface gravel 
on the firing pad was Included in surface soil samples. An additional three samples were 
collected from within a 10-ft perimeter of the tiring pad. The perimeter was divided into 
three equal sectors, and each sector was sampled at the surface and at depth (3 tt or 
soil/tuff interlace). Sample locations were chosen based on field screening by metal 
detector or radiation survey. If field screening was inconclusive, judgmental samples 
were collected by the field team. 

The investigation of the drain pipe included soil sampling at one location within 6 ft of the 
drain pipe. Samples were collected from the surface and at the 3-ft interval. 

All samples from the 1994 sampling were analyzed for VOCs, HE. in organics. and 
radionuclides (isotopic uranium, Sr-90 and OS-137). A technical oversight was identified 
during data validation when It was found that PETN is not included in the suite of HE 
analyzed by method SW 8330. This resulted in a resampling of the PRS on 8 April 1997. 
At that time, all previous locations were resampled at the surface (0-0.5 tt) and 
subsurface (3.0-3.7ft). All samples were analyzed for HE (including PETN) in order to 
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eliminate the PETN data gap and fully characterize the site. Sample locations during 
both sampling activities were fie'd screened for radiological, chemical t and HE: 
contaminants prior to collection. All field screening results were negative or at 
background levels. 

Table 5.8.4-1 presents a summary of samples taken for PAS 5-003(g). Samples with 
sample 10 format AABx.xxx were collected durtng the 1994 investigation, while the 0505· 
97 .. xxxx format indicates 1997 investigation samples. 
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Location Sample ID 
ID 

06-4028 AA87875 
0&-4028 MB7676 
06-4029 AA67877 
()6.4029 M8787B 
Q6..4030 MB7B81 
Q6.4030 AAB7882 
Q6.4028 0506-97-

0002 
06-4028 0506-97· 

0003 
Q6.4029 0506-97-

0004 
Q6..4029 0506-97-

0005 
Q6..4030 0506-97· 

0006 
06-4030 0506-97· 

0007 

06-4031 AAB7883 
06-4031 AAB7B84 
06-4031 0506·97-

0008 
06-4031 0506·97· 

0009 

06-4032 MB7eBS 
Q6.4032 AAB788a 
06-4033 MB7S8? 
06-4033 MB78S8 
0604034 MB7889 
06-4034 AAB7890 
06-4032 0506-97· 

0010 
06-4032 0506-97· 

0011 
06-4033 0506·97· 

0012 
06-4033 0506·97· 

0013 
06-4034 050e-97· 

0014 
06-4034 0506·97-

0015 
• Heques numeer 
•• HE Includes PETN 
NA = not analyzed 

TAB1.E 5.8.4-1 
SUMMARY OF SAMP1.ES TAKEN 

Depth Media voes· HIgh 
(tt) explosives· 

Firing Pad 
0-0.5 SOIL 18636 16664 
2-3 SOIL 18636 18664 

0-0.5 SOIL 18636 18664 
2·3 SOIL 18636 18664 

0·0.5 SOIL 18639 18665 
1·2 SOIL 18639 18665 

Q.O.S SOIL NA 3043Rn 

3.0·S.7 SOIL NA 3043R" 

0·0.5 SOIL NA 3043R" 

3.0-3.7 SOIL NA 3043R"" 

0-0.5 SOIL NA 3043R" 

3.0-3.7 SOIL NA 3043R" 

Drain PI e 
0-0.5 SOIL 18639 18665 
2·3 SOIL 18639 18665 

0·0.5 SOIL NA 3043 A" 

3.0·S.7 SOIL NA 3043 A·' 

Flrlnq Pad Perimeter 
0·0.5 SOIL 18639 1a665 

1·2 SOIL 18639 18665 
0·0.5 SOIL 18639 18665 
2·3 SOIL 18039 18665 

O·O.S SOIL 18639 18665 
2·3 SOIL 18639 18665 

0·0.5 SOIl. NA 3043R" 

3.0·3.7 SOIL NA S043R·· 

0-0.5 SOIL NA 3043 A" " 

3.0-:';.7 SOIL NA 3043R" 

0·0.5 SOIL NA 3043R" 

3.0·3.7 SOIL NA 3043R" 

5.8.5 Evaluation of Inorganic Chemicals 

Chapter 5 

Inorganic Radlonuclldes· 
Chemicals· 

18755 18980 
18755 16980 
16755 18980 
18755 18980 
18776 18981 
18nS 18981 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

lanS 18981 
,ans 18981 

NA NA 

NA NA 

1anS 18981 
1anS 18981 
18776 18981 
,ans 18981 
1Sn6 1898, 
18776 18981 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Inorganic chemicals with concentrations at or above background at PRS 06-003(g) are 
presented In the Table 5.8.5-1 and plotted in Figure S.S.S-1. The qualifiers shown In the 
table have been assigned during baseline data validation. However, the data are usable 
for site-specific decisions. As summarized in Section 4.1.6, a potential low bias Is 
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indicated for the results of copper, chromium, antimony, and zinc analysis from samples 
AAB7B75 • AAB7877D.· A potential high bias is indicated for chromium and lead in the 
remaining samples. These issues, however. do not alter the final evaluation of the site. 

-----~/ 
AAB7884 Lead 
AAB7883 Lead, Zinc 

~ 
<:) 

AAB7SS1 Barium, C clum, 
Copper. Lea ---?' 

Antimony, Zinc 

~ 
AAB7SS5 Lead 

N 

"~':k +----_ .. __ ... 
CD Sample 1015 tor PAS 06·003(0) S AllII1dOlMld LaIIOnItOl\l BuI~lnat 

. Concrato Pad 
Inactive Flrtng BllIT1cllCle 
Tranaponatlon • Paved Roads 

.• . COmours • 2 fOOl 

Lead. Zinc " 
Barium, Calcium 

/' 
,/ 

B7877 
/ 

I 

1 

Barium, Calclum, 
Chromium. Copper, 
Iron, Lead, Antimony, 
Zlnc 
Copper, Lead, Zinc 

Copper. Lead, ZInc 

AAB7SB7 Copper, Lead, Zinc 
Cesium·137 

Figunt 5.8.5-1. Locallon. of 'norg.nlc and radiochemical analyt •• thlt IXCeed blckground (UTL.. and EaLa) 
and/or that exceed SAL, It PAS 06-003{g). 

Eight Inorganic chemicals, barium, calcium, chromium, copper, iron, lead, antimony, and 
zinc, were detected at levels greater than background UTL in samples collected during 
the investigatIon of PRS 6-003(9). Calcium and iron are essential nutrients that have no 
established SAL. At the assumed default residential soil intake rate of 200 mglday, 
Ingestion of the maximum reported concentrations of each of these constituents at the 
site would result in 6% and 75% of the Recommended Dally Allowance (RDA) for 
calcium and Iron, respectively. The RDAs used for comparison in this evaluation are for 
Infants age 0-12 months, the most sensitJve population, and based on the results, 
calcium and Iron were eliminated from further consideration. 
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Copper and lead were reponed at concentrations greater than SAL at individual surface 
sample locations within the pad. Chromium, barium. antimony, and zinc were also 
present in site samples at levels greater than background, and these constituents were 
carried forward to the screening assessment. 

TABLE 5.8.5-1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE 

BACKGROUND SCREENING VALUES FOR PRS 6-o03(g) 
Sample 10 O(J,th Barium Chromium Copper Lead "t';'I;;:;)Y Zinc 

(mg/kg) (mg/kg) (mglkg) (mglkg) (mg/kg) 

SAL N/Ab 5300 210 2600 400 31 23000 

5011 UTLB NJA 3'5 19.3 15.5 23.3 1 50.8 

Firing Pad 

AAB7B75 ()'0.5 250 12.5(J) 82 <10.5 262 

AAB7B76 2-3 85.3 3.6(J) 13.7 <4.9 19.6 

AAB78n 0·0.5 1870 104(J) 203 18 1SOO 

AAB7BnO o.O.S 1410 59 157 19 1347 

MB7878 2·3 97.5 9.5(J) 34.1 <4.6 71.7 

MB78S1 0-0.5 334 15.S(J) 67.7 198 16.9 

= ::: AAB76810 0.0.5 2B4 11.1 71.5 176 20.4 

AAB7862 ,·2 1B2 10.9(J) 10.8 13.5 <4.9 29 

Drain Pipe 

AAB78B3 0-0.5 135 10.4(J) e 101 <4.9 206 

AAB78B4 2·3 133 8.5(J) 7.4 31.7 <5.8 48 

AA87BB40 2·3 NA NA NA NA NA NA 

Firing Pad Pel II"",...,. 
AAB788S o-O.S 149 4.4(J) 29.6 35.7 <4.8 30.2 

AA87686 '·2 6S.2 5.S(J) <4.5 8.1 <4.6 14.8 

AAB7BB7 0-0.5 146 5(J) 56.6 26 <4.9 62.9 

AAB78B8 2·3 297 4.S(J) <5.7 8.9 <4.9 17.6 

AA878B8D 2·3 NA NA NA NA NA NA 

AA87889 ()'O.5 148 7.6(J) 13.7 35.9 <5 53.5 

AA87890 2·3 333 9.7{J) 7.9 14.1 <5.1 24.3 

a. Upper Tolerance Limit of Laboratory-wide background data from A, 8, and C hOriZons. 
b. NA:: Not analyzed. N/A :: Not applicable. 

5.8.6 Evaluation of Radionuctides 

Radionuclides with concentrations at or above background screening values are 
presented in Table 5.B.6-' and the locations plotted in Figure 5.8.5-'. The qualifiers 
shown in the table have been assigned during baseline data validation. However, the 
data are usable for site-specific decisions. As stated in Section 4.2.6, a consistent but 
slight high bias was observed in all Cs-137 and Sr-90 results, and the results may be 
used as reported. 
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TABLE 5.8.6-1 
RADIONUCLIDES WITH CONCENTRATIONS AT OR ABOVE BACKGROUND 

SCREENING VALUES FOR PRS 6'()03(Q) 
Sample 10 Depth (ft) Ceslum-137 

(pCi/g) 

SAL 
N/Ab 5.1 

Soil UTLa NlA 1.4~ 

Firing Pad 

AAB7875 0-0.5 0.739 
AAB7876 2-3 0.011 

AAB7an 0 .. 0.5 0.99 
AAB7SnD 0 .. 0.5 0 
AAB7878 2-3 0.169 
AAB7881 0-0.5 .72(J) 

AAB78810 0-0.5 NA 

AAB7882 1 .. 2 .042(J) 
Drain Pipe 

AAB7883 0-0.5 .909(J) 
MB7883D 0-0.5 0.841 
AA87884 2 .. 3 .1S2(J) 

AAB7884D 2-3 NA 
Firing Pad Perimeter 

MB7885 0 .. 0.5 .313(J) 
MB7886 1 .. 2 -0.015 

M87887 0-0.5 2.068(J) 

MB7888 2-3 -0.002 
AAB7889 0-0.5 .938(J) 
AAB7890 2 .. 3 0.022 

a. UpperTolorance Limit of LaboratolY·wide background data from A. 
B. and C horizons. 

b. NJA = not applicable 
c. Maximum detected value from Environmental Surveillance data 

All samples collected at PRs 6-003(g) were analyzed for isotopic uranium, Sr-90, and 
Cs-137. No uranium isotope or strontium analyses were reported with activities greater 
than either Laboratory-background UTL for U-234, U-235, or U-238 or the Laboratory 
Environmental Surveillance's maximum reported background value for 5r .. 90 

Cesium-137 was reported in one perimeter sample at an activity of 2.06B pCi/g. 
Cesium-137 has no established background UTL, and this result is slightly above 
Laboratory Environmental Surveillance's maximum reported background value of 1.4 
pCi/g. Due to the overall absence of elevated radionuclide activity in site samples, the 
previously discussed potential high bias in the reported data, the fact that no historical 
information or field screening results have ever indicated the presence of radionuclides. 
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and the slight elevation of the maximum reported value for Cs-137 In one site sample, a/l 
radlonuclldes, Including CS-137, were eliminated from further consideration at this site. 

5.8.7 Evaluation of Organic Chemicals 

Detected organic chemicals from both the 1994 and 1997 sampling of PRS 06-003(g) 
are presented In Table 5.8.7-1 and the locations plotted In Figure 5.8.7-1. The qualifiers 
shown in the table have been assigned durIng baseline data validation. As presented in 
Section 4.3.6, the foclJsed data validation indicates that site vec data are usable as 
reported. The results for methylene chloride, the only detected vee, may be biased 
high due to laboratory contamination. Review of the 1994 HE data Indicates that it is 
questionable wMether any HE component other than 2,4-dlnltrotoluene could have been 
detected In four of the five samples taken within the f!rlng pad. The HE results for 
samples AAB78131 through AAB7890 are generally good and judged to be acceptable as 
reported. The lalck of PETN analysis was addressed through the 1997 sampling and HE 
analysis. Focused validation of this data indicates that It is fully usable as reported. 
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AAB7884 02 
AAB7B83 02, 03, 06 

'\ 

(i) Sample 10. rcr PRS 06-003(g) 

® 

~ _..........,.B"'~In .. Concrete Pad 
Inac:tM F1r1ng Ban1c:ade 
Tranlportatlon • Paved ROIda 

'. CorrtOUll .:2 fOOl 

_ ...... .,. ........... .. 
.' .... ......... 

N 

+ 

AAB7890 01, 05 

~ "".J"" 

AAB7B77 01 
AAB7878 01, 04 
OS06·97"()004 HE1,HE2 
OS06·97"()OOS HE1.HE3 

((0---- tyOd;J"JoD75 01. 04 
601 

® 

t 
AAB788805 

_.-.-----. ...... ---. -...... ...... . ..... ....... 

F'l9l.1re 5.8.7·1. I.oeItIonl 01 organic anaIY'u that excaed background (UTLs and EeLs) andIor IhII eXCHd 
SAl.s at PRS 0G-003(g). 

Six organic chemicals were reported at concentrations greater than EOL in at least one 
sample taken at PRS S-003(g). 

Trichloro-1.2.2-trifJuoroethane[1.1.2] was reported as detected in three 1994 samples at 
concentrations up to the maximum of 0.015 mglkg, which is three times its EOL. This 
compound has a saturation-based SAL (i.e .• the risk-based concentration may exceed 
the soil saturation limit) of 4100 mg/kg. The maximum reported concentration at the site 
is more than five orders of magnitude less than the SAL. and, at the reported levels, 
would not affect the outcome of the screening assessment. Therefore, this constituent 
was eliminated from further consideration at the site. 

Amino 2,S-dinitrotoluene was reported in one 1997 sample at a concentration of 0.1S2 
mg/kg which is less than its EOL of 0.26 mglkg. This analyte is a TNT degradation 
product, which has no established SAL. Due to these facts, the low frequency of its 
detection at the PRS. and the trace presence of HE contamination at the site overall, this 
constituent was eliminated from further consideration. 
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The 1997 HE sampling confirmed the presence of trace levels of TNT but did not report 
~ tetryl or nitrobenzene. While data validation review of the 1997 data clearly indicates 
they are of higher quality than the 1994 data, all six remaining organic compounds, 
methylene chloride, nitrobenzene, RDX, 2,4 dinitrotoluene. tetryl, and 
trinitrotoluene[2.4,S-], were carried forward to the screening evaluation. 

TABLE 5.8.7-1 
DETeCTeO ORGANIC CHEMICALS FOR PRS 6-003(g) 

Sample Depth Methylene Nitrobenzene RDX 2,4 DNT Tatryl Trlchloro-1,2.2- TrinUrotoluen 
ID (tt) chloride (mglkg) (mps) (mglkg) (mglkg) trlfluoroethane 0(2.4.6-] 

(mg/kg) [1.1,2-] (mglkg) (mglkg) 

SAL NAB l' 33 4.0 15 650 4100 15 

eal NAB 0.005 0.26 1.0 0.25 0.33 0.005 0.25 

Firing Pad 

AAB7875 0-0.5 0.018 <O.13(R) O.S(U} 0.13(Ull 8(J) <0.006 <0.13(R) 

AAB7876 2·3 0.007 <0.13(R} O.S(U}. 0.13(U) <O.33(A) <0.006 <0.13(R} 

AAB7B77 ().O.S 0.019 <0.13(R) O.5(Ul O.13(U) <O.33(R <0.006 <0.13(R) 

AA87878 2·3 0.006 <O.13(R) O.5(U) O.13(U)1 1B.4(J} <0.006 <0.13(R} 

AA87aS1 o.O.5 O.OO8(J) <0.13(UJ) O.5(UJ) O.13(UJ <O.~) O.015(J) <0.13(UJ) 

0506-97· 0-0.5 NA 0.09(U) 0.18 O.06(IJ) 0.1(U) NA 0.123 
0004 

0506-97· 3.0·3.7 NA 0.' (U) 0.3B9 0.07 0.1 (U) NA 0.1 (U) 
0005 

0506·97· S.o.S.7 NA 0.1lU) 0.44 O.07(U) O.1(U) NA O.09(U) 
OOOi' 

Drain PIpe 
AAB7883 0-0.5 <0.006 0.1 B(J) O.S(UJ) 0.13(UJlI <O.:n:uJ) <0.006 1\ O.29(J) 

AAB7894 2·3 <0.007 O.35jJ) O.S(UJ) 0.13(U.I~ <O.:n:uJ) <0.007 <O.'S(UJ) 
FlrlnR Pad Perimeter 

AA87888 2-3 <0.006 <0.13(UJ) 0.5(UJ) 0.13(UJ <Q~'\ 0.011 <O.13(UJ) 
AAB7B90 2·3 0.008 <O.13(UJ) 0.5(UJ) O.13(UJ ~:ntUl 0.01 <O.13(UJ) 

a. NA = not analyzed. NJA = nol applicable 

5.B.8 Risk-Based Screening Assessment 

Twelve chemicals detected at the site were carried forward to the risk-based screening 
assessment. including six Inorganic chemicals, antimony, barium, chromium, copper, 
lead, and zinc, and six organic compounds, methylene chloride, nitrobenzene, ,2,4 
dlnitrotoluene, RDX. tetryl, and trinitrotoluene. No radionuclides were Identified as 
COPCs for evaluation. 

Copper and lead were reported exceeding SAL at Individual surface sampling locations 
within the firing-pad area. Lead was reported above- SAL In laboratory duplicate 
analyses at location 06.04029. Copper was reported above SAL at location 06-402S. 
The inorganic chemicals that exceed SAL are presented In Table 5.S.S-1. 
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TABLE 5.8.8-1 
PRS 6.Q03(g) INORGANICS WITH CONCENTRATIONS THAT EXCEeo SAf.s 

pie 10 Depth Copper Lead 
(mglkg) (mglkg) 

SAL N/A 2800 400 

Firing Pad 

AAB7875 06-4028 ()"0.5 

AAB7S76 06-4028 2-3 

.AAB7S77 OS-4029 0-0.5 

AAB7877D 06-4029 0-0.5 157 

AAB7878 06-4029 2-3 34.3 34.1 

. 8 101 

7.4 

29.6 35.7 

8.1 

8.9 
NA 

AAB7889 06-4034 0-0.5 13.7 35.9 

AAB7S90 06-4034 2-3 7.9 14.1 

NA = not analyzed. 

The ten additional chemicals that did not exceed SAL in any sample were evaluated for 
MOE. Antimony, barium, 2.4 dinltrotoluene, RDX, nitrobenzene, tetryl. and zinc are 
identified as eliciting noncarcinogenic effects. while chromium. methylene chloride and 
2,4,S-,trinitrotoluene are Identified as eliciting carcinogenic effects. The total 
noncarcinogenic Mee Is slightly greater than 1.0 at 1.1: the total carcinogenic Mee is 
less than 1.0 at 0.6. 
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The results are summarized in Table 5.8.8-2. 

TABLE 5.8.8-2 
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES AT PRS 6-003(g) 

10 Soli SAL.a 

Tota 
a. 
b. Total may not equal the sum of normalized values due to rounding 

5.8.9 Human Health Risk Assessment 

8ased on the result ot the screening assessment. no risk assessment was performed. 

5.8.10 Preliminary Ecologlcsl Assessment 

In cooperation with the NMED and EPA Region 6, the laboratory ER Project is 
developing an approach for ecological risk assessment. Further ecological risk 
assessment at PRS 06·003(g) will be deferred until the site can be assessed as part of 
the ecological exposure unit methodology currently being developed. 

5.8.11 Conclusions and Recommendations 

PRS 6-003(g), as defined by the Phase I characterization sampling, is a relatively small 
site in TA-6. The firing pad, which was the focus of the site activity, is approximately 
1S0-sq ft in area. The total investigated site area including the firing pad perimeter Is 
approximately 30 by 35 ft in dimension, for a total area of 1050 sq ft. 

The characterization results support the conceptual release model for firing sites, which, 
at this site, includes the release of particles or fragments over the limited area of the 
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firing pad. The release resulted from small-scale testing of primacord and detonator 
explosives along with associated electrical testing components. 

The characterization appears to have adequately defined the nature and extent of 
contamination at the site. No particular overland migration pathways are apparent 
based on local topography. The site is relatively level and sparsely vegetated with no 
obvious impacts to the environment excluding the physical presence of the remaining 
foundation structure defining the firing pad. No radionuclide contamination was found, 
and no substantial HE or other organiC contaminants were reported. The site was 
specifically identified in the work plan as processing and recrystalizing PETN. The 
Original field investigation overlooked this constituent; however, a resampling addressed 
the data gap. 

The major contaminants and risk drivers at the PRS, indicated by the SAL levels that 
were exceeded and MCE calculation, are metals, specifically lead, copper, chromium, 
barium, and antimony. Based on the characterization data, these contaminants, which 
are limited to the 10- by 1 5-ft firing pad, are retained in the upper 6 in. of the soil column. 
No substantial metal contamination in the perimeter samples was found; antimony was 
not detected in any sample; chromium did not exceed background; barium slightly 
exceeded background in one sample; and lead was not substantially greater than 
background. 

Copper and lead were found to exceed SAL at separate individual locations within the 
firing pad. Copper was 210% of SAL in a single sample with the next highest copper 
concentration at approximately 7% of SAL. Copper is relatively nontoxic, and ingestion 
of the maximum reported concentration of copper (5760 mglkg) at the default soil intake 
rate of 200 mglday would not exceed the Estimated Safe and Adequate Daily Dietary 
I ntake for children (age 1-'0) or adults. 

Lead was 2.5 times SAL for the maximum reported value of duplicate analyses taken at 
one sample location on the pad. The next highest concentration, also on the pad, was 
199 mglkg, which is 50% of SAL. No other sample locations exceeded 25% of SAL for 
lead. 

80th copper and lead would contribute to noncarcinogenic health effects. The 
noncarcinogenic MCE for the other detected constituents slightly exceeded the threshold 
of 1.0 at 1.1. Barium and antimony are the risk drivers (1.01 MCE) at 35% and 66% of 
SAL, respectively. All concentrations contributing to the MCE were associated with 
samples taken within the firing pad, and no samples beyond the pad showed elevated 
concentrations relative to background. 

The soil SALs used by the Laboratory are based on conservative residential exposure 
parameters and represent an acceptable average contaminant concentration across a 
half acre (>20,000 sq ft) residential lot (exposure unit). In contrast, PAS 6-oo3(g) is 
approximately 1,000 sq ft and would represent less than 5% of the assumed exposure 
unit area. Furthermore, the actual firing pad at 150 sq ft represents an area less than 
1 % of the assumed residential exposure unit area. Integration of the contaminated area 
across the otherwise unimpacted area sUlTounding the firing site would result in a 
proportionally reduced exposure and hazard potential. 

Therefore, due to the small size and limited contamination of the area, the conservative 
nature of the screening assessment, and the recognition that Significant safety and 
uncertainty factors have been incorporated in the upper-bound exposure estimates and 
toxicological criteria used in establishing the SALs, the conclusion is that the PAS does 
not present an unacceptable present or future human health risk and is recommended 
for NFA. 
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this recommendation Is based on the NFA criterion 4 (Los Alamos Natlonal Laboratory, 
Environmental Restoration Department, Project Consistency Team Policy number 015) 
that states, "The PAS has been characterized or remediated in accordance with current 
applicable state or federal regulations. and the available data indicate that contaminants 

'-
!,i 
.i, 

of concem are either not present or are present In concentrations that would pose an " 
acceptable risk under the projected future land use. The determination of acceptable " 
risk and future land use has considered stakeholder involvement." A Class III permit 
modification will be requested to remove this site from the HSWA Module of the 
Laboratory's RCRA operating permit. " J 

5.8.12 Sampling and Analysis Plsn for PRS 06-003(g) 

Due to the Conclusions and Recommendations presented for this PRS, no further 
Investigation requiring a sampling and analysis plan is recommended at this time. 

5.9 Concrete Bowl Decision Set-Potential Release Sites: 06-003(a), 6-008, and C-
6-019 

This decision set has been identified as an aggregate of PRSs (see Figure 5.9-1) 
associated with activities at the Inactive firing site PAS 06-003(a) and Includes a former 
underground storage tank (PRS 6-008) and a former generator building site (C-6-019). 
This decision set Is not associated with other buildings or structures. Contamination 
observed at the site Includes HE, metals, organics, and radionuclides. This PRS Is 
recommended for NFA. 
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Figure 5.9-1. Locations of PAS os.o03(.) samples. 

5.9.1 H [story 

" 

" 
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This PRS Is discussed in further detail in Section 5.4 of the AFI Work Plan for au 1111 
(LANL 1993,26068). 

PRS 6 .. 003(a) is a large concrete bowl, 100 ft in radius, which was constructed to test 
nuclear material recovery methods earty in the Trinity test development. This facility was 
constructed for the purpose of testing water recovery methods and investigated the 
dispersal of material from small-scale detonation tests designed to simulate a nuclear 
implosion. Testing of the water recovery method required the detonation of explosive 
shots in a container of water to slow metal fragment dispersal t followed by collection of 
the metal fragments from the concrete bowl. No fissionable materials were used in the 
tests, which continued until the spring of 1945. Shake tests, probably of explosives 
assemblies, were also conducted in this structure in 1945. 
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The concrete bowl was constructed in sections with expansion joints running radially 
from the center of the bowl to the perimeter. The bowl contains a central raised area on 
which the explosive tests, contained in water vessels, were detonated. 

In order to recover the test materials, the bowl was washed down following each test 
The wash water and test debris were collected in a ring-shaped depression in the bottom 
of the bowl. Records indicate that at some pOint In the wash operation, the wash 
material was filtered through glass fiber and sand filter media presumably contained in a 
square sump constructed in the basin bottom (LANL 1993, 26068). Metal debris would 
be available for recovery from the filter media. The wash water was apparently collected 
in underground storage tank 6-008. No information is available regarding disposal of the 
wash water. Considerable effort apparently went into recovery of material from the basin 
and subsequent preparation for the next shot, as cited in the work plan (LANL 1993. 
26068): "'-0 prepare the basin all the dirt has to be scrubbed off and washed down. 
Then all the joints in the concrete have to be sealed with tar and for this operation the 
concrete has to be dry and warm." 

Because the purpose of many of the tests carried out at the site was the recovery of 
metal fragments, little of this contamination should remain. explosives used in testing 
should mostly be consumed in the test, and any residues and unexploded material 
would be expected to be recovered with the metal fragments. 

PAS 6-008 is the location of a former underground storage tank (UST) that received 
material washed out of the concrete bowl. It was removed In 1987. PRS C-6-019 is the 
former site ofa generator building that was removed by burning in 1960. These PRSs 
are included in this aggregate due to their operational association and their proximity to 
the concrete bowl. 

The water recovery shots used depleted uranium. Based on these past activities, 
parameters for investigation at PRS 06-003(a) included HE, metals, isotopiC uranium, 
and gamma spectroscopy. 

Potential Release Site 6-008 received wash water from the concrete bowl, and 
parameters for investigation similarly included HE, metals, isotopic uranium, and gamma 
spectroscopy. 

Potential Release Site C-6-019 was investigated for HE. metals, isotopic uranium, and 
gamma spectroscopy as well as the additional parameters associated with generator 
dielectric oils ('lOCs, SVOCs, and PCBs). 

5.9.2 Description 

No further site-specific information on geology, hydrology, soils, or wildlife habitat 
associated with this PRS is required. General area geology, hydrology, soils, or wildlife 
habitat information associated with this PRS is presented in Chapter 2. 

5.9.3 Previous Investlgation(s) 

The area was monitored with a Phoswich counter in 1978; no radiation above 
background was found (LAN1. 1993, 26068). 

5.9.4 Field Investigation. 

The field activities at the PRSs Included In this decision set were Phase I 
reconnaissance-type Investigations, biased toward sampling media In areas most likely 
to be contaminated from past activities. The objective was to determine if chemicals are 
present at the firing site or associated facilities at levels that exceed background and/or 
SALs and present an unacceptable human health risk. The decision set was 
characterized and assessed based on the results of two field activities. The primary 
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activity, completed in 1994, was supplemented by the collection of a single sample from 
the bottom of the concrete bowl filter pit in 1997. 

Initial field activities at PRS 06-003(a) were conducted between 15 June 1994 and 7 
September 1994 and focused on sampling media that would be most likely to retain 
residual contamination. The concrete bowl of the firing site has accumulated rainfall and 
sediments in its central depression, resulting in a local ponded area. The filter sump 
discussed in Section 5.9.1 is associated with the central depression. It represents the 
lowest physical festure in the bowl into which the ponded water and sediments ultimately 
accumulate. 

The investigation at 6-oo3(a) included the sampling of accumulated sediments within the 
bowl and soils from the perimeter area surrounding the bowl that would most likely 
have become contaminated by dispersed metal fragments and unconsumed HE during 
the tests. Three locations inside the bowl were sampled (06-4001 through 06-4003). 
Location 06--4001 feU within the ponded area and consisted of sediment accumulation 
occurring on a shelf within and near the surface of the sump. The bottom of the sump 
was not sampled in 1994 due to· a misunderstanding regarding disturbing the 
salamander inhabitants. This was regarded as a data gap because the sump represents 
the final receiving area for contaminants within the structure both during and subsequent 
to its operation. Samples collected at locations 06-4002 and 06-4003 consisted of 
sediment that had accumulated in asphalt expansion jOints of the concrete surface. 
Perimeter soil samples, taken outside the bowl at locations 06-4004 through 06-4006, 
were collected at the surface (0 to 0.5 tt) and subsurface (2.0 to 3.0 ft). 

The investigation of the UST (06·0008) required the conedion of three soil cores 
(locations 06-4035 through 06-4037) from the former location of the tank. The cores 
were sampled at three intervals: the surface, the soiVtuff interlace (depth varied). and at 
a middle depth of 1.5 to 2.5 ft. 

The investigation of e-6-019 required the collection of three soil cores (locations 06-
4038 through 06-4(40) from the location of the former generator building. The work plan 
specified the collection of three surface soit samples at the location of the former 
building; however, two intervals, the surface and a subsurface sample at the soiVtuff 
interface (approximately 5-6 ft), were collected for analysis from the three cores taken at 
'the PRS. 

In order to eliminate the data gap created by the absence of filter pit characterization, 
one additional sample was collected on 8 April 1997 at the bottom of the filter pit. This 
sample consisted of the upper 4 in. of accumulated sediments below 10ft of standing 
water in the pit (location 06-4001). This sample was intended to allow the 
characterization of what could reasonably be considered the most impacted part of the 
concrete bowl. The sample was analyzed for HE (including PETN) , radionuclides, and 
metals. 

Samples with sample 10 format AA8xxxx were collected during the 1994 investigation, 
while the OS06·97-xxxx format indicates 1997 investigation samples. All sample 
locations were field screened for radioactivity, organic vapors, and HE prior to sample 
collection. All field screening results were negative or at background levels. 

Table 5.9.4-' presents a summary of samples taken for this decision set. 
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Locallon Sample Depth MedIa 
IU ID {til 

06-4001 AAB1B19 0·0.5 soil 
06-4002 AAB7~O 0-0.5 soil 
06-4003 AAB784 I 0·0.5 soil 
06-4001 05()6.91· 0-03 salime 

DOOI nl 

06-4001 AABl842 0-0.5 soil 
06-4001 AAB7SB 2-3 soil 
06-4OCJ.S AAB7844 0·0.5 soil 
06-400S AAB7&-15 2-3 soil 
06-4()(x; AAB7846 0·0.5 soil 
06·4 ()(X; AAB1&-17 2·3 soil 
06·4()(x; AAB7&-18 2-3 soil 

06-4035 AAB189 I 0·0.s soil 
06-4035 AAB7892 1.5·2.5 soil 
06-40)5 AA01891 2.5-3.5 soil 
06-4036 AAB789-l 0·0.s soil 
06-4036 AAB1895 I.S-2.S soil 
06·4036 AAB7896 2·3 soil 
06-4036 AA07896 2·3 soil 

0 
06-4037 1891 OO.S soil 
06-4031 AAB7891 0·0.5 soil 

D 
06-4031 AAB1898 LS·2.S soil 
06-4031 AAB7899 3-4 soil 
06-4031 AAB1900 J-4 soil 

06-4038 AAB7901 0·0.s soil 
06-4038 AAB1902 S-6 soil 
06-4019 AABl901 0·0.5 soil 
06-4019 AAB791» 5-6 soil 
06-40.t0 AAB790S (J.05 soil 
06-40.t0 AAB7906 4.8-5.8 soil 

• R~uesl number 
"HE sUite includes PIITN 

TABLE 5.9.4-1 
SUMMARY OF SAMPLES TAKEN 

VOCs SVOCs PCBs· Hlgb 
• • El'ploslns • 

Conudt BD"! Sediments 
NA NA NA IILCM 
NA NA NA 18SM 
NA NA NA 185M 
NA NA NA 3M3R" 

Conc:rde Bo,,' Perimeter 
NA NA NA 185M 
NA NA NA 185M 
NA NA NA 185M 
NA NA NA 18SM 
NA NA NA 185M 
NA NA NA 18SM 
NA NA NA 18So.t 

Former Underground StonRt Tank 
NA NA NA 18665 
NA NA NA 18665 
NA NA NA 18665 
NA NA NA 18665 
NA NA NA 18665 
NA NA NA 18665 
NA NA NA 18665 

NA NA NA 1866.5 
NA NA NA 18665 

NA NA NA 18665 
NA NA NA 18665 
NA NA NA 18665 

Forrarr Generlfor Bulldlnl 
18639 18639 18639 1865.5 
186]9 18639 18639 J8665 
18639 18639 18639 18665 
186]9 18639 18639 J8665 
186]9 18639 18639 18665 
186]9 18639 18639 18665 

IODrgank RadlDnucJldu· 
Cbemlcals 

• 
18Sn 18979 
185n 18979 
Issn 18979 
3M4R JM5R 

lSSn 18919 
185n 18979 
18523 18979 
18523 1&919 
185n 18979 
185n 18979 
18523 18979 

18116 119S1 
18116 18981 
18776 18981 
18116 18981 
18116 18981 
18116 18981 
18716 18981 

18776 18981 
18116 18981 

18776 18981 
18176 18981 
18176 18981 

18776 18981 
18716 1891U 
18176 18981 
18116 1898. 
18176 18981 
18176 18981 

'l". " .. :-... ",. I.. :.. ~-·"!r." 
-.~ ,-
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5.9.5 Evaluation of Inorganic Chemicals 

Inorganic chemicals with concentrations at or above background at the PRS aggregate 
are presented in the Table 5.9.5·1 and plotted in Agure 5.9.5-1. The qualifiers shown in 
the table have been assigned during' baseline data validation. However, as presented in 
Section 4.1.3, review of the data packages indicates that, in general, the data may be 
used as reported. Any bias or uncertainty indicated for specific analytes in the focused 
validation would not impact the site-specific decisions. 

--'""- 7452 
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FlglJrl5.9.5·1. Locations 0' anaJytes that exceed bad<ground (UTLs and EQLs) andIortnat axceed SAl.s Itt 

PRS 06.o03{a). 

Review of inorganic analyses for all media sampled during the 1994 investigation of this 
decision set indicates that barium, beryllium, calcium, cobalt, copper. iron, magnesium, 
manganese, sodium. nickel, lead, and zinc are present in at least one sample at a 
concentration that exceeds Laboratory·background UTL for soil Antimony was 
undetected in all samples but was reported by the analytical laboratory at eOLs greater 
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than background UTL. This is an analytical method limitation, and because antimony 
was not positively detected in any site sample, antimony was eliminated from further 
consideration. 

Calcium, iron, magnesium, and sodium were reported at levels above Laboratory­
background UTL. These chemicals have no established SAL and are essential human 
nutrients with established recommended daify allowances (RDA) or recommended 
intakes. Based on the default soil intake rate of 200 mglday, ingestion of the maximum 
reported concentration of any of these chemicals would not exceed the RDAs for 
calcium, iron, or magnesium, or the average adult daily intake of sodium. The maximum 
Iron concentration would result in an intake of approximately 40% the RDA: all others 
would result in less than 3°/" of the RDA. Because these chemicals are essential 
nutrients and were not reported at unusually high concentrations in single samples or 
across the site, they were el1minated from further consideration. 

Beryllium was reported In one sample at a concentration of 2.1 mg/kg, which slightly 
exceeds Its associated background UTL of 1.95 mg/kg. The Laboratory has no 
established SAL for beryllium because its risk-based soil concentration Is less than the 
Laboratory-background UTL. The lifetime cancer risk due to beryllium exposure at the 
UTL concentration, presented in Section 3.3.', Is 1 .OE-S. Risk due to exposure to the 
maximum reported site beryllium concentration would be less than 1.08E·S. This Is just 
slightly greater than the background risk for beryllium and remains In the generally 
acceptable 1 E-4 to 1 E·6 risk range. Based on this background risk Information, the low 
frequency (one sample) and degree to Which background UTL was exceeded, and the 
lack of general beryllium contamination at the PRS aggregate, beryllium waG eliminated 
from further consideration at this site. 

Barium, cobalt, copper, manganese, nickel, lead, and zinc were reported in 1994 
samples at levels that exceed their Laboratory-background UTL, and these chemicals 
were carried forward to the screening assessment process. Review of inorganic 
analysis of the single filter pit sample collected in 1997 indicates that copper and zinc 
are present at 43.3 and 112 mg/kg, respectively. Both chemicals were previously 
Identified as COPCs: however, these concentrations exceed the previously observed 
maximum reported values of the 1994 sampling and were Included In the screening risk 
assessment. A summary of the analytical results for these constituents in decision set 
samples is presented in Table 5.9.5·1. 
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TABLE 5.9.5--1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE BACKGROUND SCREENING VALUES-PRS 

AGGR. 6-003(a) 
Simp!. lD Depth If!) Blrlum B.ry1llum Cob.n Copp., lIangan ••• Nlcltel Lead Zinc 

fmalll:g) (mglka. (mlilko) (mallla) (ma/lla) (malta) (maIka' (mglkgl 
SAL NlA

b 5300 NA ,(600 2800 3200 1500 ,(00 2JOOO 

sol un" Nil. 315 1.95 19.2 15.5 714 15.2 23.3 SO.8 
Concr.l. Bowl s.dfmenl. 

MB7839 ~5 <88 <1 <4.3 11 •• t08(J) <5.8 2'.7(J) 66.B 
MD7839D ~.5 B7 1 3.8 21 112 1.' 21.4 66.1 
MB1,"0 0·0.5 202 d <5.4 23.3 21Srn <9 31.1(J) 74.1 
MB1," , ~.5 105 <1.1 d.3 15.' 97.5(J} <9 23.2(J) SO.7 

0506-97.()()Q t 0.03 140 227M 6.18(B) 43.3 128 8.52(lJ) 12.5 112 . 
Concra.. lIowl Padnwtar 

AAB7642 0-05 146 <1.. <10.1 <4.6 ntJJ) 9 lU(J) 26.9 
MD1842D 0.0.5 t-.IA NA f-.IA NA NA NA f-.IA NA 
MD7,"] 2-3 630 <0.98 25 <3.9 2350(J) 12.3 33(J) 25.3 
AAB78.t4 0-05 121 <1>.49 <3.7 <4.9 4l9(n <5.1 7.7(J} 20 
MB7845 2-3 653 2.1 12.7 7 4491J) 13.4 1fU(J) 43.2 
MBIM6 0-0.5 127 <1 <5.9 6.3 45()(J} <6.6 17.8lJJ 3S.3 
AABI847 2-3 121 <0.97 <7.4 . c2.5 S68fJl <6.7 14(J} 24.4 

AA878UD 2-3 NA NA NA NA HA NA NA NA 
MB7,"S 2-3 118 <0.99 <7 <2.6 5191Jl <7.4 133(J) 25 

former UnderGround Slorag. Tank 
MBT891 ~.5 12. <0.92 <5.4 7.9 358 <6.6 19.5 35." 
MB7B92 1.5-2.5 261 1,9 <3.5 8.1 92.8 13.8 11.5 36.9 
MB1893 2.5-3.5 74.7 <0.75 d.8 .:2.3 49.1 <7.9 ".1 lB.4 
AI'.B7894 0-0.5 138 <1 <6.1 9.1 381 <7.9 16.4 38.1 
MB7895 1.5-2.5 153 1.5 <4 <5.2 139 10.3 14.8 27.9 
MB7896 2·3 <186 <062 <1.6 d.4 49.9 <52 6.1 18.6 

MB7B96D 2-3 NA NA f-.IA NA NA NA NA NA 
MS1S97 0-05 126 <0.94 <4.6 1 281 <7.2 16.3 29.8 

MS7897D 0-0.5 143 1.03 6.3 7.1 41)4 9.1 17 33 
MB7898 1.5-2.5 33. <1.2 <2.2 <4.8 59 .• <9.2 U 27.4 

MB7S" 3-4 <47 <0.19 <1.2 <1.4 42.8 <:S 4.2 14." 
MBl900 3-4 73.8 <0.95 d.a <2 108 <6 6.1 16.4 

Former nanar.tor BuildIng 
MB790, ~.5 122 <0.93 d.3 10.8 486 <1.6 18.6 47.4 
MB7902 ~ 138 1.5 14.7 11.3 683 H.9 15.5 39.5 
MB7900 0-0.5 113 <1 <7.8 6.5 574 <7.6 11.3 33.1 
MB7904 5-6 136 1.4 <3.8 7.4 114 9.9 10.4 45.' 
AAB7905 ~.5 US <0.78 <is <5.1 473 <5.7 20.7 27.3 
MBl906 4.8-S.B 43. 1.6 11.4 11.7 '450 n.3 13.8 42.1 

a. Upper tolerance imlI oIlaboralory·y.1de batftgocrd della from A. B. and C horizom b. NA. noI anaJ)'zed NIl. • nc:4 appi<:able_ 



Five radionuclides were reported in aggregate 6-003(a) samples collected in 1994 with 
activities that exceed Laboratory-background UTL values or the maximum detected 
background value from Environmental Surveillance data. U-234. U-235 t and U .. 238 
were reported in sediment samples collected from the concrete bowl at activities that 
exceed Laboratory-background UTL The Isotopic profile of these uranium analyses is 
consistent with that of depleted uranium, which is known to have been utilized in tests at 
the site. Therefore. the uranium isotopes as well as total uranium were carried forward 
for further evaluation. 

Strontium·90 and Cesium .. 137 have no established Laboratory-background UTL, and 
their reported activities were screened against the maximum detected background value 
from Environmental Surveillance data. Cesium-137 was reported above background in 
several samples taken from the concrete bowl and underground storage tank areas. This 
constituent was also reported above SAL in one concrete bowl sample and was, 
therefore, carried forward for further evaluation. Strontium-90 was reported above 
background at one of the twenty .. six locations sampled for the aggregate. The reported 
activity of 1.12 pCi/g is just slightly greater than the maximum reported background 
value of 1.0 pCl/g. Strontium-90 was eliminated from further consideration due to the 
following: the rad/onucl/de was reported above background in a low number of sample 
locations. the single occurrence in which background was exceeded is not substantially 
(no statistical comparison was possible) greater than background. the single occurrence 
was less than SAL, and Sr .. 90 has no documented association with the site. 

The results of radionuclide analysis from the 1997 filter pit sampling are consistent with 
the previous 1994 sampling results. U .. 234. U·235, U .. 238, and Cs-137 were reported 
with activities greater than background screening values. In addition. the uranium 
isotopes were reported with activities sligr,:!y greater than the previously reported 
maximum values. 

September 1997 121 RFI Report for TA-06. -OB. ·22. 040 

.1 

(. 



TABLE 5.9.6·1 
RADIONlICLIOES WITH CONCENTRATIONS AT OR ABOVE BACKGROUND SCREENING 

VAlUES 

limit 
b. = not analyzed N/A = not applicable. 
c. Maximum detected background value from Environmental Surveillance data 

5.9.7 Evaluation of Organic Chemicals 

Detected organic chemicals at PRS aggregate OS-003{a) are presented in Table 5.9.7"1 t 

and the locations are plotted in Figure 5.9.5 .. 1. The qualifiers shown in the table have 
been aSSigned during baseline data validation. However, as presented in Section 4.3.3, 
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review of the data packages indicates that, In general, the data may be used as 
reported. Any bias or uncertainty Indicated for specIfic analytes In the focused validation 
would not Impact the site-specific decisions. 

Three organic chemicals were reported as detected In samples taken at PRS aggregate 
6-003{a). HMX Is an HE contaminant that was reported as positively detected In one 
sample at an estimated (J) concentration of 1.95 mg/kg. This reported value is less than 
Its eel of 2.2 mglkg and was (J) qualified because of potential high analytical bias as 
Indicated by a high surrogate compound recovery. HMX was eliminated from further 
consideration due to the following: it was reported in only one sample at a concentration 
less than its eeL; the single reported concentration is more than three orders of 
magnitude less than SAL; and the data were determined to be usable following a 
focused data validation. 

Two addItIonal VQCs, methylene chloride and trlchloro-1,2,2-trifluoroethane[1,1 ,2-], were 
reported as being positively detected In soli samples associated with the former 
generator building area. Neither volatile constituent was reported at a level substantially 
greater than its EOL. The maximum reported methylene chloride concentration of 0.015 
mg/kg is three times its eOl of 0.005 mg/kg and three orders of magnitude less than Its 
SAL. The maximum reported trichloro-, ,2,2-trlfluoroethane[1, 1,2-] concentration of 0.0' 
mg/kg is twice Its EOL of 0.005 mg/kg and more than five orders of magnitude less than 
SAL. Due to the overall low frequency of reported organic contamination at the PRS 
aggregate and the very low reported concentrations of these volatile chemicals relative 
to their EeL and SAL, these contaminants were eliminated from further consideration. 

Two HE compounds were detected In the filter pit sample collected in 1997. ROX and 
TNT were reported at 0.485 and 0.498 mg/kg respectively. These chemicals were 
identified as COPCs for further evaluation. 
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TABLE 5.9.7-1 
DETeCTED ORGANIC CHEMICALS FOR PRS AGGREGATE 6-003(8) 

Sample Depth HMX RDX TNT Methylene Trichloro .. 1.2.2-
ID eft) (mglkg) (mg/kg) (mg/kg) chloride trifluoroethane(1.1,2-J 

(mg/kg) (mglkg) 

SAL N/Aa 3300 4.0 15 11 4100 

EOL N/Aa 2.2 1.0 0.25 0.005 0.005 
Concrete Bowl Sediment 

AAB7841 0-0.5 1.95(J) 0.5(UJ) 0.13{UJ) NAa NAa 

0506-97· O-O.S 0.218(U) 0.485 0.498 NA NA 
0001 

Former Generator Building 

AAB7901 0-0.5 <1.1(UJ) 0.5(UJ) 0.13(UJ) 0.006 <0.006 

AAB790S 0 .. 0.5 <1.1 (UJ) 0.5(UJ) 0.13(UJ) 0.015 0.006 

AAB7904 5-6 <1.1 (UJ) O.5(UJ) O.13(UJ) 0.008 0.007 

AAB7905 0-0.5 <1.1 (UJ) O.5(UJ) O.1S(UJ) <0.006 0.007 

AA87906 4.8- <1.1(UJ) 
5.8 

0.5 (UJ) 0.1S(UJ) <0.007 0.01 

a. NA = not analyzed. N/A = not applicable. 

5.9.8 Rrsk .. Based Screenrng Assessment 

One radionuclide. CS-137. was reported in two concrete bowl sediment samples at 
actlvites that exceed its SAL of 5.1 pCi/g. Cesium was also reported in additional 
concrete bowl sediment samples at fevels that exceed background UTL Reported 
radlonuclldes with activities that exceed SAL are presented in Table 5.9,S"1. 

September 1997 124 RFI Report for TA-06, ..()8, ·22, -40 



ChapterS 

No organic compounds were Identified In the organic chemical evaluation, Section 5.9.7, 
as COPCs requiring further evaluation in the risk·based screening assessment. 
Seven inorganic chemicals, barium, cobalt, copper, lead, manganese, nickel. and zinc, 
were reported in site samples at levels that exceed Laboratory-background UTL. None 
of these constituents exceeded SAL In any sample, and the seven ohemicals were 

September 1997 125 RFI Report for TA·06, -08, -22. 040 

" . 

. , 



Chapfttc5 

evaluated for noncarcinogenic MCE. The toxic effect of total uranium was also 
evaluated as part of the noncarcinogenic MCE. This required the conversion of isotopic 
uranium activities (pCi/g) to concentrations (mglkg) followed by summing to estimate the 
total uranium concentration for inClusion in the MOE. The total noncarcinogenic and 
radiologic MCEs were determined to be 1 and 0.4, respectively. The results of the MCE 
calculations are presented in Table 5.9.8-2. 

TABLE 5.9.8-2 
MULTIPLE CHEMICAL EVALUAnON FOR SOIL SAMPLES AT PRS AGGREGATE 

6-003(a) 

ID 

0.12 

0.01 

0.05 

1.1 

of Radlonuclides (pei/g) 

Uranium-234 06-0001 0506 .. 97·0001 3.67 

Uranium-235 06·0001 0506-97-0001 0.197 

Uranium·238 06-0001 0506·97-0001 4.22 

a. 
b. Total may not equal sum of normalized values due to rounding 

5.9.9 Human Health Risk Assessment 

Based on the result of the screening assessment, no human health risk assessment was 
performed. 

5.9.10 PrelimInary Ecological Assessment 

In cooperation with the NMED and EPA Region 6, the Laboratory ER Project is 
developing an approach for ec%gical risk assessment. Further ecological risk 
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assessment at PRS Aggregate 06-003(a) will be deferred until the site can be assessed 
as part of the ecological exposure unit methodology currently being developed. 

5.9.11 Conclusions and Recommendations 

PRS aggregate 6·003(a) has been characterized through the analysis and evaluation of 
Phase I RFI sampling activities. This characterization was reconnaissance In nature and 
intended to sample media most likely to have been maximally Impacted by previous site 
activities. 8ased on eXisting site information. presented In the Work Plan. this was 
achieved, particularly with the additional sampling of sediment material from the filter pit. 

The filter pit is significant In that It represents the lowest point for physical migration of 
materials within the concrete bowl. In addition, site documents indicate that operational 
activities included direction of test materials toward the sump for recovery in its filter 
media. 
8ased upon review of the entire data set for all media across the aggregate, there is no 
apparent widespread distribution of any constituents at concentrations substantially 
greater than background. No RCRA-regulated constituents were reported in any PRS 
aggregate sample at a level that exceeds SAL. One radlonucllde, Cs-137, was reported 
at the site exceeding SAL. This radionucllde is a nuclear fission product that was not 
associated with the testing activities performed at the site. Its presence probably results 
from the deposition and accumulation of atmospheric fallout within the basin. This 
scenario is reasonable, particularly upon further consideration of the physical properties 
of the site and Cs·137. 

Cesium .. 137 from atmospheric fallout would tend to become strongly associated with 
surface soil particles, particularly clay fragments. These surface soil particles would be 
mobile in the relatively windy northern New Mexico area, and the windblown soil would 
tend to collect and be retained in the physical depression created by the concrete bowl. 
Cesium .. 137 does not strongly adsorb to concrete, and It would tend to further 
accumulate and be concentrated in the ponded sediments of the bowl. Soil material 
entering the bowl would also tend to be retained through the sedimentation and soil 
building processes occurring within the bowl. 

In the period since its active use, various plant species have successfully colonized parts 
of the bowl structure. In particular the expansion jOints have become inhabited by 
grasses, herbaceous plants, sumac, and willow species. This vegetative succession has 
resulted in the deposition of an organic layer 12- to 18-in. wide and 2· to 3·in. deep over 
the expansion joints of the concrete bowl. Cesium is known to become incorporated into 
plant biomass following foliar deposition during fallout (Lane 1989, 56382). This process 
would act to further accumulate and retain cesium within the relatively closed system of 
the concrete-bowl environment. Based on these properties and the lack of direct 
operational association with the site, it believed that the reported Cs·'37 concentrations 
are the result of global fallout and do not represent a site release. 

Cesium-137 is not regulated under RCRA, and the processes outlined above reasonably 
account for its presence at somewhat elevated levels. Furthermore. the Laboratory 
radionuclide SALs are based on a conservative target dose level of 10 mrem/yr, one 
tenth of the annual effective dose rate of '00 mrem/yr established by DOE as the limit 
for environmental exposure to the public from all sources. The maximum reported Cs· 
137 activity at the site WOUld, therefore, represent less than 25% of the 100 mremlyr 
DOE limit for a person occupying the bowl for one year. Cesium-137 is not considered 
to be a cope at this PRS, nor does its presence prevent a proposal of NFA for the 
following reasons: (1) Cs-137 at the site does not appear to be present due to PRS 
activities; (2) Cs-'37 is present above the conservative risk-based SAL in one sample; 
and, (3) based on site access controls and an assumed 30-yr operational and 
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institutional control of the PRS by DOE, one half of the CS-137 will decay during this 
time, further reducing Its activity. 

A conservative evaluation of all other site-related COPCs has been performed through 
the screening assessment process. Two HE compounds, TNT and ADX, were reported 
at low levels In the filter pit sediment sample. All other reported organic compounds 
were evaluated and eliminated in Section 5.9.7. The total normalized carcinogenic MCE 
of 0.2 for the remaining chemicals indicates little potential for risk regardless of the 
limited exposure area and pathways presented at the site. 

Depleted uranium, which was associated with the PAS, was evaluated for radionuclide­
induced carcinogenic effects. The maximum reported activities of U-234, -235, and -
238, when incorporated into the MCE, result in a total normalized value of 0.4, which is 
less than the threshold of 1.0, and Indicates little potential for adverse human health 
effects due to exposure to these radionuclides. 

COPCs eliciting noncarcinogenic effects, including total uranium, were evaluated 
through the calculation of a noncarcinogenic MCE. As previously stated, there was no 
widespread or general pattem of contaminant release at the PRS and the 
noncarcinogenic MCE represents the evaluation of the· maximum observed 
concentrations across the PRS. The total normalized MCE of 1.1 slightly exceeded the 
threshold of unity. Manganese is the apparent risk driver in this cak:ulation, contributing 
an Individual normalized value of 0.7 to the total of 1.1. Manganese was reported in two 
PRS locations at concentrations above Laboratory-background UTL Both locations 
were at depth, i.e., subsurface samples taken from the concrete bowl perimeter and the 
former generator building area. This constituent is not operationally associated with the 
areas or soil intervals investigated and probably represents anomalies or natural 
variability. Manganese is an essential human nutrient with a recognized Estimated Safe 
and Adequate Daily Dietary Intake (National Research Council). It is not extremely toxic 
with a residential soil SAL of 3200 mglkg. Ingestion of the maximum reported site soil 
concentration a1 the default intake rate of 200 mglday would not exceed the Estimated 
Safe and Adequate Daily Dietary Intake for any age group. Therefore, it is concluded 
that the slightly elevated noncarcinogenic MCE does not indicate an unacceptable 
human health risk under current or future. conditions, and the site is proposed for NFA. 

This recommendation is based on the NFA criterion 4 (Los Alamos National Laboratory, 
. Environmental Restoration Department, Project Consistency Team Policy number 015) 
that states, "The PRS has been characterized or remediated in· accordance with current 
applicable state or federal regulations, and the available data indicate that contaminants 
of concern are either not present or are present in concentrations that would pose an 
acceptable risk under the projected future land use. The determination of acceptable 
risk and future land use has considered stakeholder involvement" A Class III permit 
modification will be requested to remove this site from the HSWA Module of the 
Laboratory's RCRA operating permit. 

5.9.12 Sampling and Analysis Plan for Concrete Bowl Decision Set, PRSs as. 
003(a} 6-008 and C-6-019 

Due to the Conclusions and Recommendations presented for this Decision Set, no 
further investigation requiring a sampling and analysis plan is recommended at this time. 

5.10 Potential Release Site- 06-001 (a) 

PRS 06-001 (a), shown in Figure 5.10-1, is an inactive septic tank and runoff area. The 
system served buildings TA-6·1 and TA-6-3. Contaminants observed include inorganics 
and lOW-level organic compounds. -rhe PAS is recommended for NFA. As a best 
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management practlce, it is recommended that the tank be filled with clean material and 
left In place. 
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Figunt 5.10-1. Locations of PRS 06-001(1) .Implel. 
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PRS06·001 (a) 'Is discussed in flJrther detail in Section 5.S of the AFI Work Plan for au 
1111 (LANL 1993, 26068). 

Building TA,S-1 housed a laboratory and a carpenter shop. The laboratory was used in 
'944 to develop analytical procedures for nonradioactive cobalt tracer tests. An acid­
resistant workbench containing a lead sink connected to the septic system suggests that 
chemical wastes may have been discharged Into the septic system. 

Bulldlng·TA .. S·3 contained a darkroom and a laboratory with a lead·llned sink. Dlethyl 
ether was used for a short time In the laboratory In the analysis of cobalt tracer shots. 
From 1948 until the early 1950s, the building contained a firing control panel and a 
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bridgewire-testing laboratory., Testing' involved the use of industrial' chemicals such as 
alcohol, acetone, carbon tetrachloride, and dilute acids. In 1972, it was remodeled into a 
printed circuit shop with a darkroom.: The printed-circuit operation' used, solvents and 
etching chemicals. The building was later used as a silk-screen facility involving paints, 
inks, and solvents; that operation continued until the mid 1980s. Archival information 
suggests, that levels ot contaminants at this PRS are likely to be low due to limited 
operational use of hazardous materials~ 
Septic system S-001 (a) Is inactive, and the drain line, was plugged, in 1988. Prior to 
capping. effluent from the tank discharged through drain lines to an outfall. Inspection of 
the septic tank in July 1992, showed that it was empty. Potentiaf areas of concern for 
Investigation include: the tank. soli surrounding the tank, soil surrounding tank influent 
and effluent draIn lines, and the outfall area. Possible contaminants in"thls septic system 
are sliver; darkroom chemicals, paint, Ink~ diethyl ether, acids, lead~ etching chemicals, 
explosives and their residues, and solvents (alcohol, acetone, and carbon tetrachloride). 

5.10.2 DescriptIon 

No further site-speCific Information on geology, hydrology, soils,' or wildlife habitat 
associated with this PRS Is required. General area geology, hydrology, soils, or wildlife 
habitat information associated with this PRS is presented in Chapter 2. 

5.10.3 Previous Investlgatlon(s) 

No previous Investigations have been performed at this site. 

5.10.4 FIeld Investigation 

The objective of the Investigation was to determine If COPCs are present in the inactive 
septic tank, In media surrounding the septic tank, or In the runoff area of the system;' 
and, If present, do the COPCs represent an unacceptable human heafth risk based on 
the result of a comparison to SAl. and/or MCE. The conceptual release model for the 
PAS Is based on. the deSign and operation of a septic tank and . outfall system. 
Operationally, waste material Is conveyed to the tank via the Influent piping. Biological 
material /s degraded in the tank' while nonblodegradable materials, such as· metals, are 
allowed to settle out of solution and be retained in the tank as sediment for occasional 
removal. Effluent with a substantially reduced waste 'loading is then released via the 
tank's effluent piping to an outfall or seep·age area where percolation of, liquids Into the 
surrounding strata occurs. Accumulation of any solutes or solids contained in the 
effluent would be expected to occur in tho outfall area. 

The septic tank, drain lines, and outflow araas are the primary sources of potential 
contamination, and the sampling plan was deSigned to investigate the potential release 
of materials to the surrounding media through cracks or leaks' In the septic system. 
Laboratory documents Indicate that a sand fllter was Installed at PRS, 0&-001 (a) and 
received effluent discharged from the septic tank. A field reconnaissance conducted on 
15 April 1994, prior to sampling, determined that no sand filter was in fact present, and 
sampling of the outfall occurred within the surface drainage area. 

Field sampling activities at PRS OS-001(a) were completed on 18 July 1994.' The septic 
tank was essentially empty at the time of the investigation, and two sludge samples were 
obtained from the Interior of the tank for analysis (three samples .. were. specified in the 
work plan for collection, but there was only sufficient material for 2 samples) •. 

The investigation of the solis surrounding' the septic tank required, the; collection of 
samples from core (locations' 06-6004 through 06"()00S) taken at the tank inlet. the 
outlet. and at a .third location' fudged, by field personnel most likely to contain 
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contaminants. These cores were sampled at the depth of the tank outlet, the tank 
bottom. and 3 ft below the bottom of the tank. 

Three locations were sampled in the runoff area (locations 06-6001 through OS-S003) at 
the surface (0-0.5 ft) and subsurface (0.5-1.5 ft) for analysis. One sample location was 
within 6 tt of the outfall. The other two locations were no more than 15 ft from the outfall, 
and samples were collected from sediment accumulations or along the outflow channel if 
no sediment accumulations were available. Samples were submitted for metals, VOCs, 
SVOCs, and HE analyses. 

All sample locations were field screened for radioactivity, organic vapors, and HE prior to 
sample collection. All field screening results were negative or at background levels. 

See Figure 5.10-' for the location of sampling points at this PRS. 

Table 5.10.4-1 presents a summary of samples taken for PRS 06-00' (a). 

Location Sample ID 
ID 

06-6001 AMaSS' 
06-6001 AAA8862 
06-6002 AAA8863 
06-6002 AAA8864 
06-6003 AAA8865 
06-6003 AAA8866 

06-6004 AAA88S7 
06-6004 AAAB868 
06-6004 AAABB69 
06-6004 AAA8870 
06-6005 AAA8871 
06-6005 AAA8872 
06-6005 AAA8873 
06-6006 AAA8874 
06-6006 AAA8875 
06-6006 AAA8876 
06·6006 AAABBn 

TABLE 5.10.4·1 
SUMMARY OF SAMPLES TAKEN 

Depth Media voes· svoerr High 
(ft) ExDloslves· 

Outfall Dralnaae 
Q.O.S soil NA" 182S5 18519 
0.5-1.5 soil NA" 18265 18519 
Q.O.S soil NA" 18265 18519 
O.S-l.S soil NA" 18265 18519 
Q.O.S soli NA" 18265 18519 
0.5-1.5 soil NA" 18265 18519 

Tank f.'.rea 
2·3 soli 18265 18265 18519 
2·3 soil 18265 18265 18519 
5.5-6.5 soil 18265 '8265 18519 
8.5-9.5 soil 18265 1B265 1a51S 
1·2.6 soil 18265 18265 18519 
5-S soil 18265 18265 18519 
&-9 soli 18265 18265 18519 
1.5-2.6 soli 18265 18265 18519 
1.5-2.6 soil 18265 18265 la519 
5-6 soil 18265 18265 18519 
8.5-S.5 soli 18265 18265 18519 

Tank SludCle 
OS·S007 AAA8878 I Q.O.17 sludCl8 NA· 18265 18519 
OS·S007 AAA8879 0·0.17 slUd-Qe NA" '8265 18519 
• Request number 
a. NA = not analyzed 

IrD'gIric 
0aricsIS' 

18511 
18511 
18511 
18511 
18511 
18511 

185'1 
18511 
1851' 
18511 
18511 
18511 
18511 
1851' 
185'1 
18511 
18511 

18511 
18511 

September 1997 131 RPI Report for TA·06, -OS, -22. -40 

• i 

~! .... 
" . , 

<-

.' 



ChapttU5 

5.10.5 Evaluation of Inorganic Chemicals 

Inorganic chemicals with concentrations at or above background at PRS OS .. 001 (a) are 
presented in Table 5.10.5-1. and the locations are plotted in Figure 5.10.5-1. All 
inorganic analyses for this PRS exceeded holding times, and the qualifiers shown in the 
table have been assigned during baseline data validation. However, as presented in 
Section 4.1.1 f review of the data packages indicates that the results· do not appear to 
have been adversely affected by the extended holding time. The data indicate that the 
environmental sample data are acceptable, although there is a potential slight high bias 
in the arsenic and antimony results and a slight low bias in chromium results. Any bias 
or uncertainty indicated for specific analytes in the focused validation would not impact 
the site-specific decisions. 

" 

e Sampie IdS tor PRS 0&001(.) 
-+- InII:IM s.wtr UMI' 
c::J IMI:I!W SePIC Tank 
... _- Inac:IfIrt OUbl AIM 

[:::J Ablnc:toMld I..al:IOrUlry Buildings 

N ~rwIOn • ~ Rl:l1ICIS 
, .. ',.' ConIDUtS • 10 IDot 
I~--------..-..----~ ! .. 

. --

.-.... .,"-., 
I. 

MAI85 \,SHvw 
MA!87O ~SINw , I 

K!Jl':\";:;-- MM8Tf Merc:ury. I.Md 
MA8l74 L.Nd 

I 
! 
i 

FIgure 5.10.5-1. LOCitlonl of a"alyte, that exceed background (U'TL& end Eells) andior that eleNd GAls at 
PRS 06-001(1). 

Eighteen inorganic chemicals were detected in septic tank contents. Tank contents 
cannot be compared to soil background values or soil SALs. 
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As stated in Section 5.10.4, Field Activities, there was a very limited amount of sludge 
material remaining In the tank at the time of the field investigation. Only one sludge 
sample and field duplicate could be obtained due to this lack of material. The tank 
contents samples with their associated Inorganic chemicals were eliminated from further 
consideration because of the following conditions: (1) very little contaminated sludge 
remains In the tank: (2) the tank Is proposed to be backfilled with clean material and 
abandoned In place; and (3) there is no viable exposure pathway to the tank contents 
under current or future conditions. 

Six Inorganic chemicals were reported In soli samples collected outside the tank and in 
the outfall area at elevated concentrations. No additional statistical testing of the data 
was performed; however, cadmIum, mercury, manganese, lead, and zinc all exceeded 
Laboratory-background UTL for at least one sample. Sliver was also reported at 
somewhat elevated levels In three samples. These chemicals were Identified COPCs for 
further evaluation In the risk-based screening assessment process. 
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TABLE 5.10.5-1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE BACKGROUND 

SCREENING VALUES FOR PRS 06-001(AJ 
Sample Depth Sliver Arsenic CadmIum Chromium Copper Iron Mercury 
10 (tt) (mglkg) (mg/kg) (mg/kg) (mglkg) (mglkg) (mg/kg) (ma/kg) 

Tank contenls 
AM8818 10,0.17 199 I 47.1(J) .12.5 , 190(J) 1 1170 I 77100 I 341(J) 
AMB879 I 0·0.17 I 102 I 62.3(J) I 2.1 I 164(J) 1935 I 12100 J 23.2IJj 

SAL I 1380 I NIA 138 1 210 12800 I NIA 23 
SoilUTL • I 2c I 7.82 2.7 I 19.3 I 15.5 J 21300 I 0.1 

Tank Area 
MA8867 2·3 <1.6 2.2(J) 2.4 9. 1 (J) 7.4 12900 <O.04(W) 
AMB868 2-3 <1.7 2.4(J) 2.2 8.8rJ) 6.9 12400 <O.04{Wl 
AMBB69 5·5·6.5 ~ <0.99 1.3 11(J) 1.9 7410 <O.03{W) 
AMBB70 8.5·9.5 9.3 <1.2 <1.1 6.3(J) <4.5 9090 <0.04 W) 
AMBB71 0·2.6 <0.76 2.2{J) <0.71 6.51J) <4.8 10100 <0.03 UJ) 
AAA8871 0 0-2.6 NA NA NA NA NA NA NA 
AM6872 5·6 <0.89 <1.1 <1.1 3.S(J) <5.1 8830 <O.03(W) 
MA8872D 5·6 <0.89 0.7 0.8 4.1 5 9172 <0.03{W) 
AM8873 8·9 <0.92 <0.98 3.8 4(J) <4.6 9350 <0.03(W) 
AMB874 1.5-2.6 <0.82 3.9(J) 1.6 11.9 J} 9.8 18100 <O.03(W) 
AM8875 1.5·2.6 <0.82 4(J} 1.4 10.9(J) 8.1 11700 <0.03{W, 
MA8876 5-6 <0.94 <0.51 <0.82 2.5(J) <1.4 5620 <0.3{UJ) 

AM8877 8.5·9.5 <1.1 <0.87 <0.9 3.4(J) <2.7 7190 0.58(J) 
Drainage araa 

AMBB61 0·0.5 3.8 3.9(J} <0.57 9.1(J) 6.8 11100 <0.09lUJ) 
AM8862 0.5-1.5 <1.2 2.0(J) 1.9 7(J) 7.9 9820 <O.03(UJ) 
AAA8862D 0.5·1.5 1.1 2.7 1.1 S.3(J) 5.1 7666 O.04(UJ) 
AMB863 0·0.5 <0.15 2.4(J) 1.1 5.1(J} 6.5 8420 <0.04 UJ) 
MABa64 0.5-1.5 <1.8 6.' <0.91 H.t' J) 10.9 16800 <0.09 UJ) 
AM8865 0-0.5 <0.76 3.6IJ) <0.82 7.5(J) 7.4 11900 <0.03 OJ) 
AM8866 0.5-1.5 <0.9 4.3{J) <0.62 9.1(J) 6.8 14700 <0.08 UJ) 
o. Upper lolerance limit of laboratory-wide background da1a from A. B, and C horizons. 
b. NA = not analyzed NlA = not applicable 
c. Background data nol available' sample-specific detedlon limit (Dl) used as screening criteria 



TABLE 5.10.5·1 (cont'l 
INORGANIC CHEMICALS WITH CONCENTR TIONS AT OR ABOVE 

BACKGROUND SCREEtnNG VALUES FOR PRS 06-001(8) 
S8fl1l1e Depth(ft) Manganese Lead Antinony SeleniJm Van adiJ m Zhc 
11 , ...... /kg) ,- .ft. _, I. .11..\ (rtWkq) I. . ft. I) 

\"~ (ngrAY, \ I" '!:t' ~!fl , .. ~~, 
Tank Contents 

AAAB878 ()"0.17 I 31_2 2820 I 17.8(J) I 4.1 I 184 1129 
A.AA8879 f 0-0_17 I 33.9 I 3160 I 16.6CJ) f 4.4 I 191 115 

SAL 13200 I 400 I 3t 1380 540 123000 
SoiIUTL .. I 7f4 23.3 1 I 1.7 I 41.9 150.8 

Tank Area 
AMaBS7 2-3 262 15.2 <4.5 0.43 <21.7 26.4 
AAAB868 2-3 315 14.6 <5.9 0.43 <22.1 23.5 

AMBB69 5-5-6.5 64.6 38.6 <5.2 0.5 <4.7 37.5 

AM8870 0.5·9.5 68.6 49.5 <5.3 0.5 <7 46.3 

AMB871 0-2.6 324 13.2 <4.3 <0.41 20.9 19.1 
AAAB871D 0-2.6 NA NA NA NA NA NA 
AMB872 5-6 660 11 <5.1 1.5 <8.6 27.2 

A.AA8872D 5-6 754 8.83 <5.1 0.7 8.6 27.2 

AAAB873 8-9 251 11.5 <5.2 1.3 <6.0 38.9 

AMB874 1.5-2.6 271 34.S <4.7 <0.53 29.2 32.4 

AM887S 1.5-2.6 270 19.6 <4.7 <0.44 27.7 31.7 
AAABB76 5-6 78.2 16.7 <5.3 <0.66 <3.5 39.9 

AAAB877 0.5-9.5 113 39.9 <5.4 <0.51 <6.6 45.3 

Dratnage Area 

AM8861 0-0.5 338 64.2 <4.3 <0.6 21.2 41.1 

AAABB62 0.5-1.5 166 12.8 <4.6 <0.62 16.1 37.0 
AM88620 0.5-1.5 244 14 <4.6 0.8 12.2 39 

AM8863 0-0.5 226 17.7 <4.3 <0.59 17.6 54.5 

AM8864 0.5-1.5 136 ffi·4 <6 <0.44 26.3 39 

AMB865 0-0.5 362 .4 <4.3 <0.41 22.1 36.5 

A.AA8866 0.5-1.5 169 127.4 <5.1 <0.49 22.2 36.9 
. - . 

a. Upper tolerance limit of Laboratory'Wlde background data from A. B, and C honzons • 
b. NA = noI analyzed NlA '" ,-,ot apprlC8bfe. 



Chapter 5 

5.10.6 Evaluation of Radionuclfdes 

No radionuclide analyses were requested for this PRS. 

5.10.7 Evaluation of Organic Chemicals 

Detected organic chemicals at PRS 06-001 (a) are presented in Table 5.10.7-1, and the 
locations are plotted in Figure 5.10.5-1. The qualifiers shown in the table have been 
assigned during baseline data validation. The results of the focused data validation. 
presented in Section 4.3.1, indicate that the VOC data are usable without qualification, 
and the SVOC data are potentially biased low but usable as reported with that 
consideration. All Hc analyses exceeded the prescribed holding times. and the focused 
validation indicates that the HE results are biased low and may be used accordingly. 
Review of the data determined that any bias or uncertainty indicated for specific analytes 
in the focused validation would not impact the site-specific decisions. 

One voe, 1 .'-dichloropropene, was reported above its eOL in one soil sample collected 
at the PRS. This compound was reported at 0.005 mg/kg relative to its cQL of 0.005 
mglkg. Because this compound was reported at a concentration that is virtually the 
same as its eOl, was positively reported in only one site sample, has no established 
SAL, and there Is no indication of additional VOC contamination at the site,','~ 
dlchloropropene was eliminated from further consideration. 
One SVOC, chrysene, was reported in two site samples at levelS that just exceed its 
EQL. Chrysene is a polycyclic aromatic hydrocarbon (PAH). which is a family of 
common environmental contaminants associated with the combustion of coal, engine 
exhaust, open burning. and asphalt products. Chrysene was identified for further 
evaluation at the PRS. 

No HE compounds were detected in any site samples. and all samples missed analytical 
holding times. Focused data validation. as reported in Section 4.3.1. indicates that while 
the HE results may be biased low, they are usable for site decisions. Because no HE 
was reported above cal in any sample and the Investigation was biased toward 
sampling maximally contaminated media including tank contents. the conclusion is that 
no HE contamination is present at the site. HE was, therefore. eliminated from further 
consideration at the PRS. 

TABLE 5.10.1-1 
DETECTED ORGANIC CHEMICALS FOR PRS 06-001 (a) 

Sample ID Depth (ft) Chrysene Dichloropropene (1,1·] 
(mglkg) (mglkg) 

SAL N/AB 61 NlA 

eOL N/Aa 0.33 0.005 

Drainage 

AAAB864 0.5·1.5 O.39(J) 
NA

a 

Tank Area 
AAA8871 1-2.5 <0.34 0.006 

a. NA = not analyzed. N/A = not applicable. 
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5.10.8 Rlsk"Based Screening Assessment 

The screening assessment for PAS 6 .. 001 (a) Is being limited to those COPCs identified 
outside the septic tank. This includes the inorganics, sliver. cadmium, mercury, 
manganese, lead. and zinc as well as the single organic compound, chrysene. None of 
the six Inorganic chemicals exceed SAL in any sample taken outside the septic tank. All 
six are associated with noncarcinogenic effects and result in a total normalized MOE of 
0.6. 

Chrysene, the single organic compound identified in Section 5.10.7 above EQL, is 
associated with carcinogenic effects. The maximum reported concentration (0.39 
mg/kg) was only 2% of the SAL of 61 mg/kg (normalized value < 0.02). Because no 
other carCinogenic compounds were identified previously, no MCE or further evaluation 
of chrysene Is required. 

The results of the MCE for PRS 6 .. 001 (a) are presented in Table 5.10.B-1. 

TABLE 5.10.8-1 
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES AT PRS 6.001 

Chemical Location Sample 10 Maximum Sample Soli SAL a Normalized 
10 Value Value 

Noncarcinogenic Effects (mg/kg) 
Silver 06·6004 AABSS70 9.3 3BO 

MBSS73 3.S 3S 

23 
3200 

Lead 06 .. 6002 AABSB64 SS.4 400 
Zinc 06·6002 AABSS63 54.5 23000 0.002 

Totar 0.6 

a. SAL = screening action level 
b. Total may not equal sum of normalized values due to rounding 

Based on the result of the screening assessment, no COPCs have been identified for 
further assessment, and no further evaluation is required. 

5.10.9 Human Health Risk Assessment 

Based on the result of the screening assessment. no risk assessment was performed. 

5.10.10 Preliminary Ecological Assessment 

In cooperation with the NMED and EPA Region 6. the Laboratory ER Project is 
developing an approach for ecological risk assessment. Further ecological risk 
assessment at PRS 06-001 (a) will be deferred until the site can be assessed as part of 
the ecological exposure unit methodology currently being developed. 

5.10.11 Conclusions and Recommendations 

PRS 6 .. 001 (a) has been characterized and assessed based on the results of a Phase I, 
reconnaissance level investigation. Qualitatively. the results indicate that the system 
operated as intended, with substantial concentrations of inorganic contaminants retained 
in the limited septic sludge remaining in the tank. No general organic chemical 

September 1997 137 RFI Repert for TA·06. -OS, -22. -40 

'" 

"" 



contamination is indicated by the sampling results, further supporting the effective 
operation of the system. Due to the limited volume of residual sludge materia!, its 
location in an apparently intact septic tank. and the proposed Laboratory management 
action of backfilling the empty tank with clean material, further minimizing future 
migration or exposure potential, the sludge media and its contaminants are not 
considered to present a human health risk under current or future conditions. 

Qualitatively, a review of the soil sampling data indicates no substantial leakage of waste 
material from the tank to the surrounding soil media. The only consistent association 
between tank-sludge contaminants and non .. tank soli contaminants is evidenced in three 
elevated silver results and eight lead results somewhat elevated relative to background 
UTL No pattem of release and unacceptable contamination of media outside the tank is 
indicated by the sampling results. 

In addition, samples taken within the effluent drainage do not indicate a general release 
of contaminants from the tank in the waste effluent. The drainage sampling appears to 
adequately addresses the extent of contamination and shows no increasing trends in 
contaminant concentration downgradient. 

Based on the location and limited volume of hazardous material within the inactive septic 
tank. the recommendation for this PRS is to fill the septiC tank with clean material and 
(eave in place. NFA is recommended for the remaining media at PAS OS·001 (a). 

This recommendation is based on theNFA criterion 4 (Los Alamos National Laboratory, 
Environmental Restoration Department. Project Consistency Team Policy number 01 S) 
that states, "The PRS has been characterized or remediated in accordance with current 
applicable state or federal regulations, and the available data indicate that contaminants 
of concem are either not present or are present in concentrations that would pose an 
acceptable risk under the projected Mure land use. The determination of acceptable 
risk and future land use has considered stakeholder involvement." A Class lit permit 
modification will be requested to remove this site from the HSWA Module of the 
Laboratory's ACRA operating permit 

5.10.12 Sampling and Analysis Plan for PRS Ofi.O01(a) 

Due to the Conclusions and Recommendations presented for this Decision Set, no 
further investigation requiring a sampling and analysis plan is recommended at this time. 

5.11 Potential Release Site - 06-001 (b) 

PRS OS·OO1(b). shown in Figure 5.11·1, includes an inactive septic tank, filter trench, 
and outfall area that served buildings TA-S .. S, .. S .. S, and -S .. S. Contaminants observed at 
the site include inorganics and one SVOC. The recommendation for the PRS is NFA. 
The management option of filing the septic tank with clean material and leaving in place 
will be considered at the site. 
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F1gw. 5.11-1. LOC8tlona of PRS Q6.001(b) .. mpl ... 

5.11.1 History 

PASOS·001 (b) Is discussed in further detail In Section 5.S of the RFI Work Plan for au 
"1' (LANL 1993, 2S0SS). 

PAS OS·OO' (b) served Buildings TA·S·S, TA·S·S, and TA·S·B at various times until Its 
deactivation in 1989. Building TA·S·S originally housed Laboratory operations relating to 
detonator assembly, an electronics work room, a chemistry laboratory, darkrooms, and 
rest rooms. Soldering and metal cleaning with nitric acid also took place In TA-&-S. The 
janitors' sink °In TA-S·S frequently received rinsate from copper, brass, and steel parts · 
dipped In strong (5 molar, +/-) nitric acid for removal of sliver solder flux and oxidized 
metals. Carbon tetrachloride and other solvents'may have been used in the detonator 
assembly process. 

Sinks'n Buildings TA·6·S and TA-S-Salso drained to S·Q01(b). From 1972 through 
1975, uranium hexafluoride was used In experiments at TA·S·B. The Isotopically natural 
uranium hexafluoride was used in an apparatus Installed Inside the frame-constructed 
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portion of TA-S-B and on its concrete apron. There was a temporary plywood shelter for 
a vacuum pump along the south wall of the eastward frame extension of TA·S-S 
associated with these experiments. There is no indication that UFS was released to the 
septic system during these experiments, and radionuclldes were not identified for 
analysis at this PRS. 

Explosives were present in these facilities in partial assemblies: however. It is unlikely 
any release of explosives occurred because they were In the form of pressed pellets 
and subject to careful handling and accountability procedures. Possible contaminants in 
this septic system Include darkroom chemicals, acids. metals, carbon tetrachloride. and 
solvents. 

5.11.2 Description 

No further site-specific information on geology, hydrology I soils. or wildlife habitat 
associated with this PRS Is required. General area geology, hydrology. soils, or wildlife 
habitat information associated wilt this PRS is presented in Chapter ~. 

5.11.3 Previoualnvestfgatlon(s) 

No previous investigations have been performed at this sfte. 

5.11.4 FIeld Investigation 

The objective of the investigation at PRS OS·OO1(b) was to determine If copes are 
present in the inactive septic tank, In media surrounding the septic tank, the sand filter 
trench, or outfall area of the system, and pose an unacceptable human health risk based 
on the results of the screening assessment process. Archival information suggests that 
levels of contaminants at this PRS are likely to be low due to limited· operational use of 
hazardous materials. The septic tank, drain lines, filter trench, and outflow areas are the 
primary sources of potential contamination, and the sampling plan was deSigned to 
investigate the potentlal release of materials to the surrounding media during normal 
operations as well as through cracks or leaks In the system. 

The conceptual model for the PRS Is based on the operational design of a septic 
system. In this model. waste material Is conveyed through a piping system to the septic 
tank. The tank Is Intended to provide an environment for the biological degradation of 
organic waste as well as a containment area to allow the settling and retention of 
inorganic material in the form of sludge. Retained sludge was expected to have been 
periodically removed from the tank during Its operating Iffe. The sett/edand relatively 
liclean" tank effluent was released to a filter trench and' outfall. area where potential 
contaminants in the form of solutes may be retained, followed by the percolation of the 
aqueous phase Into the surrounding soli strata. The field investigation was intended to 
preferentially sample locations and media associated with the septic tank, sand filter 
trench, and outfall area most likely to. have received and retained chemical 
contaminants. Areas of concern for sampling include septic tank inlet and outlet 
connections, effluent release points; and outfall sedimentation areas. 

Field sampling activities at PRS', OS·001 (b)' were completed on 20 July 1994. The 
investigation of the septic tank. required the collection of core samples at,the tank inlet, 
the outlet, and at a third location judged most likely to contain contaminants (locations 
OS·6014 through OS·6016). These cores were sampled at the depth·of the tank outfet, 
the tank bottom, and 3 ft below the bottom of the tank. 
Three locations were specified for sampling In the filter trench, one as close as possible 
to the' outfall pipe, one at the center of the' trench, and one at the' point of lowest 
elevation within the trench. These locations· (OS-S008, 06-6009, and'06-6010) were 
sampled at the surface (0-0.5 ft) and subsurface (3 ft below the depth of the outfall drain 
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or at the soli-tuff interface). An additional three locations were identified for sampling in 
the filter trench runoff area. These locations included one sample as close as possible 
to the filter trench effluent pIpe (and no further than 6 ft from the pipe) and two additional 
locations at 15-ft intervals downgradient in likely sedimentation areas. These locations 
(06-60'1 through 06-6013) were sampled at the surface and at the O.S- to , .5-ft interval. 

The RFI Work Plan specified the collection of three widely spaced samples from each 
layer of sludge or liquid inside the tank. Due to the absence of sludge in the tank, only 
two duplicate samples of the septic tank's liquid contents (sample number AAA8903, 
AAA8404, AAA8S0S, and AAA8906) were obtained at the surface and at the 2-ft-depth 
bottom of the tank, and 'the sampled contents were analyzed and reported as liquid 
matrices. 

Chemicals identified for analysis in the RFI Work Plan included: metals, SVOCs, VOCs, 
and HE. All sample locations were field screened for radioactivity, organic vapors, and 
HE prior to sample collection. AII1ieid screening results were negative or at background 
levels. 

See Figure 5.11-1 for the location of sampling points at this PAS. 

A summary of samples taken at PAS 06-001 (b) is presented in Table 5.11.4-1. 
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Locatio Sample Depth 
nlO 10 (ttl 

06-6008 AAABS82 0-0.5 
06-6008 AAA88B3 1.5*2.S 
06-6009 AM8884 0·0.5 
06-6009 AAA888S 2-3 
06-6010 AAABB66 0·0.5 
06-6010 AAA8881 1.6-2.8 

06-60" AAA888B 0-0.5 
06-6011 AAA8889 0.5*1.5 
06-6012 AMBS90 0-0.5 
06-6012 MASS91 0.5*1.5 
06-6013 AAAB892 0-0.5 
06-6013 AAA8893 0.5*1.5 

06-6014 MASB94 1·2 
06-6014 AAASS95 6.5-7.5 
06-6014 AAAB8SS 9.5*10.5 
06-6015 AMSSS7 1·2 
06-6015 AAASS98 6.5*1.5 
06-6015 MAS899 9.5*10.5 
06-6016 MAS900 1·2 
06-6016 AM8901 6.5*7.5 
06-6016 AAA8S02 9.5*10.5 

I Q6.6017 AAAB903 Q.Q 

1 06-6017 AMS904 0-0 
06-6017 AMS90S 2·2 
06-6011 MAS90S 2·2 

--- - ---

• Request numbers 

September 1997 

TABLE 5.11.4-1 
SUMMARY OF SAMPLES TAKEN 

Media VOCs· SVOCs" High explosives· 

RIter Trench 
soil NA 18182 18184 
soil NA 18182 16184 
soil NA 18182 '8184 
soU NA . 18182 18184 
soil NA 18182 181&4· 
soil NA 18182 18184 

Runoff Area 
soil NA 18182 18184 
soil NA 181B2 18184 
soil NA 18182 18184 
soil NA 18182 18184 
soil NA 18182 le184 
soil NA 18182 18184 

Tank Area 
soil 18182 18182 18184 
soil 18162 16182 18184 
soil 18182 18182 '6184 
soil 18182 18182 16184 
soil 18182 18182 18184 
soil 18182 18162 18184 
soil 18182 t8tS2 18184 
soil 16182 18182 18184 
soil 1S1S2 16182 18184 

Tank Contents 
water NA 1S182 1e184 
water NA 18182 '8184 
water NA 18162 18184 

_ ~~ter __ NA 18182 18184 

Inorganic 
Chemicals· 

18217 
18217 
18217 
18217 
18217 
18211 

18211 
18217 
18217 
18217 
18211 
18217 

182i1 
16217 
18211 ; 

lea17 
18217 
18217 
18217 
18217 
18211 

18211 
18211 
18217 

_ ... 18217 
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5.11.5 Evaluation of Inorganic Chemicals 

Inorganic chemicals with concentrations at or above background at PRS 06 .. 001 (b) are 
presented In Table 5.11.5-1, and their locations are plotted In Figure 5.11,5 .. 1. As stated 
In Section 4.1.2, the data for this PRS require no qualification, are acceptable as 
reported, and usable for site-specific decisions; 
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Flgu\'8 5.11.5-1. L.ocI!jons 01 ana/Yt8s '/hat exceed baclqjround (uns and EO!.!) andiorthat exceed 
SAI.I C PRS 06.o0'(l?). 

• 
Review of the tank contents analyses found no Significant concentrations of hazardous 
constituents In the liquid material sampled. Most analyses resulted In nondetects with 
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values reported as less than the reporting limit. The septic tank outlet has been blocked. 
and no further release of tank contents Is occurring; therefore, these data were 
eliminated from further consideration in this report. 
The following Inorganic chemicals, copper, lead, antimony, and zinc, were reported in 
soil samples collected during the investigation at concentrations that exceed their 
established Laboratory·background Un. In addition, silver. which is operationally 
associated with the PRS, was reported in two samples at 2.5 and 5.4 mg/kg. Silver has 
no established background un, and,. because these concentrations exceed the eOL., 
sliver was identified for further evaluation. No additional statistical testing of site data 
was performed. The five listed inorganic chemicals were included as' COPCs for further 
evaluation in the screening assessment. 
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TABLE 5.11.5-1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE 

BACKGROUND SCREENING VALUES FOR PRS OS.o01(bl 
Semple 10 OC&th Sliver CDpper Lead Antimony Zinc 

(mQAcal (m~R) (maJka) (malka)' lmg/kg) 
SAL NlAb 380 2800 400 31 23000 

SollUTL
a NlA 2' 15.5 23.3 1 50.8 

Filter Trench 
AAA8BB2 ()'0.5 <0.74 't 27.6 23.5 <4.2 

AAAB8B2D 0-0.5 <0.74 25.3 26 <4.2 64.3 
AAAS883 1.5-2.5 <0.83 <5.2 8.4 <6 44.7 

AAAB883D 1.5-2.5 <0.B3 5.3 9.6 5.5 43.1 

AAA8B84 0-0.5 2.5(J) 33.1 19.6 <4.5 73.5 

AAAB8840 ()'0.5 NA NA NA NA NA 
AAA8S85 2-3 <0.87 <3.1 4.3 <6 17.3 
MASBaS Q.O.5 <0.B1 13.4 17.7 <4.6 37.8 
MABB87 1.8-2.B <0.7B 13.B 7.8 <5.9 31.4 

Runoff Area 
AAABB88 e.O.S <1.2 15.4 16.9 <6.1 51.1 
AMeS89 0.5-1.5 <1.9 9.2 1& <4.9 43.1 
AAAB890 e.O.S <1.6 11.8 11.7 <6 50.4 
MABB91 0.&-1.5 <0.89 <2.6 6.1 <5.1 33.& 
AAABB92 e.O.S 5.4(J) 18.5 21.7 <7.6 58.4 
AMSS9S 0.5-1.S <0.89 <1.6 3.3 ..::4.8 32.7 

Tank Ar •• 
AAAS894 ,·2 <1.4 14.2 '1.3 <4.4 42.4 
AAASB9S 6.5·7.5 <1.' <1.2 1.5 <5.5 15.2 
AAAB896 9.5-10.5 <1 <1.2 2.1 <5.8 30.9 :;j 
AMB897 1·2 <1.1 22.1 10.5 <4.B 64.1 

AMSS9B B.&-7.S <0.84 <1.6 1.& <4.B 27.7 
AAAB899 9.S-10.5 <1 <1.5 1.2 <4.7 19.B 

AAASSa9D 9.5-10.5 NA NA NA NA NA 
AAA8900 1-2 <0.8 <3 7.1 <5.8 15.8 
AMB901 6.5-7.5 <0.84 <l.S 1.6 6 10.8 

AMB9010 6.&-7.5 <0.84 1.3 2.2 NA 10 
AAAS902 9.S-10.5 <0.93 <1.4 1.9 <7.6 13.6 

AAA8902D 9.5-'0.5 NA NA NA Nil NA 
s. Upper tolerance limit of \..aboratory·Wlde background values from At St and C honzons. 
b. N/A I: nol apptlcable. NA = not analyzed. , 
c. Background data not Bvailable: Estimated Detecllon Uml! (EOL) used as screening value. 

5.".6 Evaluation of RadJonuclJdes 

No radlonuclides were Identified for analysis at this PRS. 

5.1'.7 Evaluation of Organic Chemicals 

Detected organic chemicals at FRS OS-001(b} are presented In Table 5.11.7·1, and their 
locations are plotted in Figure 5.11.5-1. The qualifiers shown in the table have been 
assigned during baseline data validation. The results of the focused data validation. 
presented In Section 4.3.2, Indicate that the voe data are acceptable as reported 
without qualification; the SVOC data are ~otentlally biased low with the low bias possibly 
attributable to Improper preparation and storage of ce blind samples. Surrogate 
recoveries were generally acceptable, and the SVOC data were determined to be usable 
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as reported. All HE analyses exceeded the prescribed holding times, and the focused 
validation indicates that the HE results are usable as reported with potential for low bias 
for nitrotoluenes in soil samples and an expected very low bias on all but HMX and RDX 
in water samples. No HE contaminants were detected in any site samples, and HE 
constituents were eliminated from further consideration at the PRS. 

One SVOC, dibutyl phthalate, was detected in soil samples at levels that exceed 
laboratory EOL. Although dibutyl phthalate is a common laboratory contaminant. it was 
not detected in any associated blank samples and is considered to be present at the 
reported concentration. This SVOC was, therefore, carried forward in the screening 
assessment process. 

No other VOC, SVOC, or HE constituents were reported in soil samples at fevels that 
exceed their EOL. The focused data validation indicates a potential for low bias in site 
organiC and HE data. However, due to (') general absence of detected organic 
compounds, (2) the overall lack of evidence that any additional organic constituents are 
present In any samples taken at PRS 06..001 (a), and (3) the operational history 
Indicating limited use of HE and SVOCs associated with the PRS. no additional organic 
compounds have been identified for further evaluation. 

TABLE 5.11.7-1 
DETECTED ORGANIC CHEMICALS FOR PRS 06-0Q1 b) 

amp e pup a 8 e 
(m 

a. 

5.11.8 Rlsk-Sased Screening Assessment 

No chemicals reported in PAS OS·001(b) soil samples exceeded their associated SAL. 
The five inorganic chemicals and one organic chemical carried forward from the previous 
screening steps are all associated with noncarcinogenic effects. An MCE for 
noncarcinogenic effects of Sliver, copper lead. antimony, zinc, and dibutyl phthalate 
resulted In a total normalized value of 0.3. This indicates there is little potential for 
adverse human health effects due to exposure to PRS media. 

The results of the MCE are presented in Table 5.1 , .S .. 1. 
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Flgure 5.12-1. L.ocIIIons of PRS 22.otO{I). ZZ.o14(b) and 400005 MlUlh ArM umpIes. 

5.12.1 History 

This PRSls discussed In further detail In Section 5.6 of the RFI Work Plan for au 1111 
(LANL 1993. 26068). 

Building TA-22-34. served by PRS 22-010(a), was constructed between 1950 and 1952 
as an explosives laboratory (LANL 1993. 26068). The septic tank and associated leach 
field received sanitary waste from the laboratory (LANL 1990). The septic tank. drain 
lines. and leach field have been inactive since the septic service at TA-22·34 was routed 
to the Sanitary Wastewater Systems Consolidation Plant (SWISH) system In 1993. 
Explosives operations continue In TA-22-34, and materials associated with laboratory 
operations are acetone, alcohol, and explosives. HE contamination. if present, Is most . 
IIkely,to be PETN, RDX, tetryl, and PBX (LANL 1990). 

5.12.2 Description 

No' further site-specific information on geology, hydrology, soils. or wildlife habitat 
associated with this PRS Is required. General area geology, hydrology, SOlis. or wildlife 
habitat information associated with this PRS is presented in Chapter 2. 
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5.12.3 Prevloualnvestlgatlon(s) 

In 1972, the septic tank was checked for explosives; none were found (DOE 1987, 
52975). 

5.12.4 FJeld Investigation 

The objective of the Investigation at PRS· 22-010(a) was to determine if COPCs are 
present in the Inactive septic tank, in media surrounding the septic tank, or in the leach 
field area of the system; and, if present, do the copes pose an unacceptable human 
health risk based on the results of the screening assessment processThe septic tank, 
drain lines, and leach field areas are the primary sources of potential'- contamination. 
The sampling plan was designed to investigate the potential release of materials to the 
surrounding media during normal operations as well as through cracks or leaks In the 
septic system. 

The conceptual model for the PRS Is based on the operational design' of a septic 
system. In this model, waste material Is conveyed through a piping system to the septic 
tank. The tank was Intended to provide 'an environment for the biological degradation of 
organic waste as well as a containment area to allow the settling and retention of 
Inorganic material in the form of sludge •. Retained sludge was expected to have been 
periodically removed from the tank during its operational life. The settled and relatively 
"clean" tank effluent was then released to R leach field where potential contaminants in 
the form of solutes may be retained, followed by the percolation of the bulk' effluent into 
the surrounding soli strata. The field investigation was intended to preferentially sample 
locations and media associated with the septic tank and leach field.most likely to have 
received and retained chemical contaminants. Areas of concem, for sampling include 
septic tank inlet and outlet connections and effluent release areas (Ieach',field). DUring 
review and assessment of Phase I field activities, it was determined that sampling points 
for the leach field for the PRS' had been mislocated and not sampled. ,Therefore, a 
second round of sampling to address the leach field was planned and executed. 

The Initial field sampling activities were completed on 25 July 1994. Figure 5.12-1 
shows the location of sampling points at this PRS. 

The Investigation involved sampling of three areas of the system: the septic tank 
contents, the soils surrounding the septic tank; and the leach field. The septic tank 
contents were sampled at one location and at three depth intervals (surface, mid-depth, 
and bottom). The material sampled from the septic tank was sub-sampled by the 
analytical laboratory with the liquid fraction decanted. analyzed,' and reported as if a 
water matrix had been sampled. 

The area surrounding the tank was sampled according to the general strategy presented 
in the work plan. Three locations were identified to be sampled:. the tank inlet (22-
6022), the tank outlet (22-6021), and one judgmental location (22-6023) determined by 
the field team. Each location was cored. and the core was sampled at three intervals: 
the depth of the tank outlet, the depth of the bottom of the tank, and 3· ft· below the 
bottom of the tank. 

The leach field, identified by personnel in the field, was sampled at three locations: at 
the center of the leach field (22-6018) and at each end of the leach field (22-6019 and 
22-6020). Each location was planned to be sampled at two intervals, one~atthe depth of 
the drain tile and a second 3 ft below the. drain tile. All leach field· locations were 
sampled at 6-7 ft, and two locations were sampled at a deeper interval of 9-10 ft, while 
one location was sampled at 15ft. 

Review of the mapped leach field sample locations plotted against as built drawings of 
the leach field indicated that the initial investigation samples were' collected outside of 
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the intended area. Positive location of the leach field, as indicated by the as-built 
drawings, was later confirmed by site personnel during a subsequent field 
reconnaissance. 

A second sampling activity was conducted at the PRS on 9 April 1997, in order to 
provide characterization information and assess potential releases and impacts to the 
leach field area. However, prior to sampling, a ground-penetrating-rador (GPR) survey 
was conducted to locate the leach field starting at the distribution manhole (ER LOe 22-
6062). The GPR detected only one clay pipe bearing west for about 50 ft, then turning 
northwest to a possible discharge area. Samples were collected at the manhole (22-
6062), at an intermediate location (22-6061), and at the end of the clay pipe (22-6063). 
Samples were collected at the level of the clay pipe (S-S ft) and below the line of the pipe 
(6-8 ft) using a hand auger. 

All samples collected during the investigations at the PRS were analyzed for inorganics, 
HE, VOCs, and SVOCs. All sample locations were field screened for radioactivity. 
organic vapors, and HE prior to sample collection. All field screening results were 
negative or at background levels. 

Table 5.12.4·1 presents a summary of samples taken during the Investigation of PRS 
22-010(a). Samples with the sample 10 format AAAxxxx were collected during the 1994 
investigation: samples with the former OS22-97·xxx were collected in 1997. 
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Location ID SamplelD 

22·6018 AAA8S09 

22-6018 AAA891 0 
22·6019 AAAS911 
22·6019 MA8912 
22·6020 AAAB91S 
22-6020 AAA89t4 

22-6061 0522·97-(1001 
22·6061 0522·91-0002 
22·6062 0522·97-0003 
22·6062 0522-97-0004 
22-6063 0522·97-0005 
22-6063 0522·97-0006 

22-6021 AAAB91S 
22-6021 AAAB916 
22·6021 MA6917 

22-6022 AAA891 a 
22-6022 AAA8S19 
22·6022 AAAS920 . 

22·6023 AAA8921 
22·6023 AAA8922 
22-6023 AAAB923 
22-6023 AAA8924 

22-6024 AAA692S 
22·6024 AAA8926 
22-6024 AAAS9'l7 . Request Numbers 

... Includes PETN analysis 

TABLE 5.12.4-1 
SUMMARY OF SAMPLES TAKEN 

Depth (ft) Media VOCs· SVOCs" 

Surrounding Area 
6·7 soil NA8 18242 

9-10 soil 18242 18242 
6·7 soil NA '8242 

9-10 soil '8242 18242 
E).7 soil NA 18242 

15-15 soil 18242 16242 
Leach Flold Area 

4.3·5.0 soil 3049R 3049R 
7.3-8.0 soli 3049R 3049R 
3.0.3.6 soil 3049R 3049R 
6.0-6.7 soil 3049R 3049R 

4.8-5.5 soil 3049R 3049R 
7.0-7.7 soil 3049R 3049R 

Tank Outlet 
2.5-3.5 soli 18242 18242 
7.5-a.5 soil '8242 18242 

to.5-'1.5 soil 16242 18242 
. Tank Inlet 

5-6 soil 18242 18242 
10·11 soil 16242 16242 
13·14 soil 18242 18242 

Side of Tank 
2.5-3.6 SOil 18242 18242 
2.5-3.6 soli 18242 18242 
7.S·a.S soil 18242 16242 

10.S-11.5 SOl! 16242 18242 
Tank Contents 

0-0 liquid NA 18242 
2-2 liquid NA 18242 
44 liqUId NA '8242 

High Inorganic: 
explosives- Chemicals· 

16245 18247 

18245 18247 
16245 18247 
'6245 16247 
16245 18247 
18245 16247 

3051Rn 30S0R 
S05tR"· 30S0R 
3051R"· 30SOR 
30S1R·" 305QR 
3051R"· 3OS0R 
3051R .... 3050R 

18245 18247 
la246 18247 
18245 18247 

18246 18247 
16245 18247 
18245 18247 

18245 18247 
18245 18247 
18245 18247 
18245 18247 

18245 16247 
18245 18247 
'6245 18247 

5.12.5 Evaluation of Inorganic Chemicals 

Inorganic chemicals with concentrations at or above background at PRS 22-010(a) are 
presented in the Table 5.12.5-1, and the locations are plotted in Figure 5.12.5-1. The 
qualifiers shown in the table have been assigned during baseline validation. However, 
the data have undergone focused validation, and the potential data limitations identified 
in Section 4.1.13 will not impact site-specific decisions. Review of 1994 data indicated 
selenium and lead were not reported above Laboratory-background UTL in any sample, 
and any data limitations will not affect site decisions. Eight chemicals identified as 
biased high {aluminum, cobalt, copper, iron, magnesium, sodium, thallium, or vanadium) 
similarly did not exceed background in any sample, and the data limitations will not affect 
site decisions. Focused validation of the 1997 data indicates that the data are usable as 
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reported with the recognition that manganese results are potentially biased high (up to 
200%) due to matrix Interference. 
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RguI'8 5.12.5-1. I.ocI:Ions of Inorganic anaJyta tt..% exceed blekQrouncl (UT1.s and EOI.I) and/or tl'IIllXCeIiId 
SAU at PRS 22.010(1) and PRS 41).005 (marsh .,.~). 

Two inorganic chemicals were reported in the 1994 soil samples at concentrations that 
exceed their established Laboratory-background UTL. No additional statistical analysis 
of the data was performed. Cadmium was reported In six soli samples at 
concentrations above. Laboratory-background UTL. Manganese was reported in only 
one soil sample at a concentration of 734 mg/kg, slightly above, and probably not 
different from, Laboratory-background UTL. Because background UTl was only slightly 
exceeded and, due to the low frequency of detection above' background UTL, 
manganese was eliminated from further consideration. Cadmium was identified as a 
COPC,for further evaluation. 

Review of the 1997 leach field data found three inorganic chemicals, barium. cobalt, and 
manganese,at levels greater than Laboratory-background UTL. Cobalt and barium 
slightly exceeded UTL in single samples, while manganese was reported above UTL in 
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two samples. No further statistical background evaluation was performed, and the three 
chemicals were identified as copes, along with cadmium. for further. evaluation in the 
screening assessment. 

TABI-E 5.12.5-1 
INORGANIC CHEMICALS WITH CONCENTRAnONSAT OR ABOVE 

BACKGROUND SCREENING VALUES fOR PRS 22-010(8) 

SamplelD Depth (It) Barium Cobalt cadmium Manganese 
(mglkg) (mglkg) (mglkg) (mglkg) 

SAL NJAb 5300 4600 38 3200 

Soli una NJAb 315 19.2 2.7 714 

SUM'ounding Area 

MA8909 6-7 <47.5 <1.8 6.2 134 

MA8911 6·7 85.5 <:1.8 3 193 

AAA8913 6-7 62.8 <:1.6 2.1 225 

AAA8914 15·15 <34.4 <1.3 6.7 232 
Leech Field 

0522-97.QD01 4.3·5.0 219 6.06 O.SS(Ul 400 
0522·97-0002 7.3-8.0 81 1.54 O.65(U) 61.7 
0522-97.aOOS S. 0 .. 3. 6 44.9 1.5(8) 0.6(U) 279 
0522-97.Q004 6.0.s.7 136 26.9 0.5S(Ul 1320 
0522·97-0005 4.8-5.5 374 12.4 0.69{U) 1360 
0522·97·0006 7.0·7.7 46.3 1.3(U) O.6S(U} 214 

Tank Area 
AAA8915 2.5 .. 3.5 132 <6.5 3.8 366 
AAAB916 7.5..a.5 77.2 <2.8 <0.49 . 166 

AAAB916D 7.5..a.5 87 <2.9 <0.46 190 
AAA8917 10.5-11.5 63.5 <0.93 3.4 ' 95.8 
AAA8918 5-6 176 <10.9 3.1 -,r· 734 
AAA8919 10·11 70.8 <1.5 2.4 . 379 
AAA892D 13-14 <18.9 <0.9 1.8 95.5 
AAA8921 2.5 .. 3.6 173 <5.8 1.9 277 

AAA8922FD 2.5-3.6 173 <6.6 1.9 ". 285 
AAA8923 7.5-8.5 197 <5.2 1.8 288 
AAAB924 10.5-11.5 97.B <2.6 .1.5 184 

Tank Contents 
AAAB925 0-0 54.2 I <1.4 I <1.2 181 

, AAA8926 2·2 <30.9 I <0.9 I . <0.53 I . 131 
a. Upper tolerance limIt of Laboratory·wlde bacKground values from 
A, 8, and C horizons. 
b. NlA ::: not applicable. NA = not analyzed. 

Two soil samples and one tank contents (sludge) sample were analyzed and reported by 
the laboratory as If the samples were a' liquid matrix. Apparently,.the 'laboratory 
decanted, and analyzed a liquid fraction' from each sample, and theresuft' would 
represent. a leachable fraction of the solid matrix. Qualitatively. the results do riot indicate 
unacceptable contamination in the source media; however, these results will' not be used 
to make site decisions. 

September 1997 154 RFt Rspart for TA.()6,' -oa, .. 22, -40 



5.12.6 Evaluation of Radlonuclldes 

No radionuclides were Identified for analysis at this PRS. 

5.12.7 Evaluation of Organic Chemicals 

ChapterS 

Detected organic chemicals at PRS 22-010(a) are presented in Table 5.12.7-', and the 
locations are plotted in Figure 5.12.7-1. The results of the focused data validation of 
1994 data, presented in Section 4.3.13. indicate that the vec data are acceptable as 
reported without qualification. No SVOCs were reported in any site sample. and. 
although there is a potential low bias in the SVOC data. the lack of any detected svecs 
supports the elimination of this class of chemicals from further consideration. 

Figure 5.12.7 .. 1 Locations of organic analytes that exceed background (UTLs 
and EQLs) and/or that exceed SALs at PRS 22 .. 010(a). 

All HE analyses exceeded the prescribed holding times. and the focused validation 
Indicates that the soil HE results are biased low. The single HE result exceeding eOl 
was reported in a septic tank sludge sample. This result is identified in the validation 
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report as potentially biased high by a factor of five; no HE contamination was detected in 
soils. It generally appears that no substantial HE contamination is present at the site. 

Trichloro-1 ,2,2-trifluoroethane[1,1,2-J was reported above its eOL but below its SAL in 
three soli samples. At the reported concentrations of 0.006 and 0.007 mglkg, these 
results are just slightly above their eOL and more than 5 orders of magnitude less than 
SAL. This chemical at the reported levels would not affect site decisions and was 
eliminated from further consideration. No other organic chemicals were reported in soil 
samples at levels that exceed their eOL. and no organic chemicals were identified for 
further evaluation at the PRS. 

Review of 1997 data packages during focused validation determined that VOC, svec, 
and HE data are usable as reported with the exception of the SVOC results for sample 
0522·97·0006. This sample was rejected due to poor surrogate recovery. No HE was 
reported in any sample collected. 

Three vecs, acetone, methylene chloride, and trichlorofluoroethane (TCFE) , were 
detected in resample data in 1997. Acetone was eliminated as a CO PC when focused 
validation identified it as a laboratory contaminant. Methylene chloride is also a common 
laboratory contaminant, which was reported In 1997 samples at trace levels below eOL 
TCFE was reported in 1997 samples at trace levels, consistent with 1994 data. Two 
samples resurts exceeded eOL. (0.005 mglkg) at 0.008 and 0.006 mglkg. Because 
these analytes were reported at trace levels and all results were orders of magnitude 
less than SAL., these chemicals were eliminated from further consideration. 

One SVOC, di .. n .. butyl phthalate, not shown in Table 5.2.7 .. 1, was reported above eOl in 
two leach field samples. This compound was not detected in 1994 investigation 
samples. The maximum reported concentration of 0.76 mglkg is four orders of 
magnitude less than its SAL of 6800, and it was eliminated from further consideration. 

rn summary. no HE compounds were reported in investigation samples reported outside 
of the septic tank. All other organic compounds were reported at trace levels and at 
orders of magnitude less than SALs. Therefore. all organic compounds were eliminated 
from further consideration at this site. 

TABL.E 5.12.7-1 
DETECTED ORGANIC CHEMICAL. FOR PRS 22-010 a soils) 

ampe ep 

AAA8918 
AAA8919 10-11 
AAA8921 2.5 .. 3.6 

a. soil SAL b. N/A = not applicable. NA = not analyzed 

Two additional organic chemicals, dlchlorobenzene(1.4) and HMX. were reported in 
septic tank contents samples at levels that exceed their EOl. and the data are 
summarized In Table 5.12.7-2. Although these results are presented for information only 
and will not be used for site decisions, they do indicate that no substantial contamination 
is present within the septic tank. 
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2-2 
AAA8927 4-4 

a. N/A = not applicable. NA = not ana yze 

5.12.8 Risk-Based Screening Assessment 

No HE or organic compounds were identified as COPCs based on background 
screening evaluation. Four inorganic chemicals, cadmium, barium, cobalt and 
manganese, were identified as COPCs based on comparison to Laboratory-soil­
background UTL; no reported concentration exceeded SAL. These four chemicals were 
submitted for noncarcinogenic MCE analysis. and the results are presented in Table 
5.12.8-1. 

a. creemng action eve 
b. Total may not equal the sum of normalized values due to rounding 

The total normalized MCE value of 0.7 for ttlis PRS indicates that, as characterized, the 
site presents no unacceptable human health risk. No copes have been identified at 
this PRS. 

5.12.9 Human Health Risk Assessment 

Based on the result of the screening assessment, no risk assessment was performed. 

5.12.10 Preliminary Ecological Assessment 

In cooperation with the NMED and EPA Region 6, the Laboratory ER Project is 
developing an approach for ecological risk assessment. Further ecological risk 
assessment at PAS 22-010(a) will be deferred until the site can be assessed as part of 
the ecological exposure unit methodology currently being developed. 

September 1997 157 RFI Report for 714-06. -08. -22. -40 

.', 



5.12.11 Conclusions and Recommendations 

PAS 22-01 O(a) has been characterized· and assessed based on the results of two 
rounds of sampling. The AFI investigation characterized surface and subsurface soils 
associated with the septic tank, drain line, and leach field areas. No substantial 
contamination was reported at the PAS, which was intended to receive only sanitary 
waste. 

The initial AFI investigation results generally found no releases associated with the 
septic tank, or drain line through leaks or overflow. No HE contamination outside the 
tank was observed; however, no PETN analyses were performed during· the initial RFI 
investigation, and the leach field samples were not accurately located. A second phase 
of investigation was carried out to characterize the leach field· and investigate potential 
PETN contamination at the PRS. No HE contamination, including PETN, was observed, 
and no other substantial organic contamination was indicated. 

Four inorganic chemicals were reported from PAS samples at concentrations that 
exceeded UTL. These constituents were submitted to MCE analysis. The total 
normalized value of 0.7 indicates that the site as characterized presents little potential 
for human health risk. 

Characterization results find no evidence of the release of hazardous materials at the 
PAS. A potential data deficiency at this PAS is the absence of PETN analyses for the 
1994 investigation. This deficiency was partly addressed with the 1997 sampling, and 
the total absence of HE contamination at this PRS allows one to conclude that PETN 
contamination is unlikely, and further. analysis at the site is not required. The 
conservative, residential exposure based screening assessment indicates no 
unacceptable human health risk is presented by the PRS, and it is recommended for 
NFA. 

This recommendation is based on the NFA criterion 4 (Los Alamos National Laboratory, 
Environmental Restoration Department, Project Consistency Team Policy number 015) 
that states, "The PAS has been characterized or remediated in accordance with current 
applicable state or federal regulations, and the available data indicate that. contaminants 
of concem are either not present or are present in concentrations that would pose an 
acceptable risk under the projected future land use. The determination of acceptable 
. risk and future land use has considered stakeholder involvement." A Class 1\1 permit 
modification will be requested to remove this site from the HSWA Module of the 
Laboratory's RCRA operating permit. 

5.12.12 Sampling and Analysis Plan for PRS 22-Q10(a) 

Due to the Conclusions and Recommendations presented for this PAS, no further 
investigation requiring a sampling and analysis plan is recommended at this time. 

5.13 Potential Release Site· 22-o10(b) and 22'()16 

PRS 22-010(b), shown in Figure 5 .. 13-1, is an inactive septic tank system with several 
historic outfall or leach areas that served buildings TA-22-1, -4, -5, -32, -52, -90, -91, and 
-92. Contamination observed at the site consisted of inorganic and organic chemicals. 
This PRS is recommended for NFA. 
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Flgul'lt 5.13·1. Location. of analytllS that Ixceed blckground (UTLa and EQLa) ancUor that exceed SALa at 
PRS 22.Q10{b}. 

5.13.1 History 

PRS 22-0' O(b) Is discussed in further detail In Section 5.6 of the RFI Work Plan for au 
"57 (LANL '993,20949). 
PRS 22·0'0(b) Is an inactive septic tank system. which consists of two septic tanks and 
three effluent release areas. The original septic tank (previous PRS 22-016), built before 
'948~ served buildings TA·22·' and -4 and discharged to the inactive outfall (Figure 
5.13·1)~ This septic tank was supplemented by the addition of a second tank [PRS 22-
010(b)] In tandem with the original, on the same sewage line. The effluent from these 
tanks was directed to the leach field area ,identified as Inactive Leach Field on the site 
map). During the late 70s or early 80s. the leach field was dlsconnectedl and the sand 
filter outfall area was put into service. This system remained In service until It was 
replaced by the SWISH in the 1990s. 

September 1997 159 RFI Report for TA.oB, ·08, ·22. -4D 

'" .... 

l •.. 

•. 
I l 

J .', 
~.~ 



Cbap"CS 

Processes In the facilities that would have contributed to contaminants identified for 
Investigation Include: explosives fabrication, PETN recrystalizatlon. machine and plastics 
shop operations, electroplating, laundering laboratory protective clothing, and metal 
etching. Areas of possible contamination Include the septic tankS, soil surrounding and 
under the tanks, and the outfall or leach-field areas.' Chemicals used in these operations 
would have Included: He, solvents (acetone and alcohol), non-PCB oils,. metals 
(including magnesium chips), aCids, and photographic chemicals. 

5.13.2 Description 

No further site-specific information on geology, hydrology, soils, or wildlife habitat 
associated with this PRS Is required. General area geology, hydrology, soils, or wildlife 
habitat Information associated wilt this PRS is presented In Chapter 2. 

5.13.3 Previous Investigatlon(s) 

No previous Investigations have been performed' at this site. 

5.13.4 FJeld Investigation 

The objective of the investigation was to determine if COPCs are present In the inactive 
septic tanks, [n media surrounding the septic tanks, or in the effluent release areas of the 
system; and, If present, do the COPCs pose an unacceptable human health risk based 
on the results of the screening assessment process. 

The conceptual model for the· PRS is based on the operational design· of a septic 
system. In this model. waste material is conveyed through a piping system to the septic 
tank. The tank was intended to provide an environment for the biological degradation of 
organic waste as well as a containment area to allow the settling and retention of 
inorganic material in the form of sludge. Retained sludge was expected to· have been 
periodically removed from the tank. during its' operational life. The settled and relatively 
"clean" tank effluent was then released to an outfall or leach field where potential 
contaminants in the form of solutes may be retained in organic and fine--sediment 
fractions, followed by the percolation of the bulk effluent Into the surrounding soil strata. 
The field investigation was Intended to specifically sample locations and media 
associated with the septic tank and leach field most likely to have received:and retained 
chemical contaminants. Areas of concern for sampling include septic· tank inlet and 

. outlet connections and effluent release points. 

The septic tank, drain lines connections, and outflow areas are the primary sources of 
potential contamination, and the sampling plan was also designed to investigate the 
potential release of materials to the' surrounding media through normal operations as 
well as cracks or leaks in the septic system. 

The field Investigation was completed on 1 August 1994 and involved the sampling of 
five areas of the system: the septic tank contents, the soils surrounding the septic tanks, 
the inactive outfall area, the inactive leach field area, and the inactive sand filter and 
outfall area. Figure 5.13-' shows the various features that comprise the PRS. The 
original septic tank (FaCility number TA-22-42and PRS 22-016) was never positively 
located during scheduled field activities •. ConsequentlYf the septic tank was never 
sampled (OU 1111 Work Plan Sampling Modifications, 23 February 1994). It was later . 
determined that Septic Tank TA .. 22-42 was supplemented by. Septic Tank TA·22 .. 51 
[PRS 22'()10(b}J in 1948. Septic Tank TA-22-51 was installed directly upgradient from 
Septic TankTA·22-42 and connected in-line to the same discharge system that served 
Septic Tank 22-42 with the addition of a new leach field. Septic Tank 22-42 was, in fact. 
located at a later date but never sampled. Because the two septic tanks shared the 
same discharge system, analytical results obtained from samples from PRS22 .. 010(b) 
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were considered to be representative of COPCs expected to be found in PRS 22-016. 
The outfall and runoff area associated with PRS 22-016 were identified and sampled as 
part of sampling activities conducted at PRS 22·010(b). The sand filter, outfall pipe, 
contents of Septic Tank 22-51, and area in and around the tank at PRS 22-010(b) were 
also sampled. 

The septic tank contents were sampled at one location and at a one-depth. Apparently. 
the tank is empty, and a limited amount of residual material was available for sampling 
from the bottom of the tank. This liquid material was sampled and the results reported 
as a water matrix. 

A location within 6 ft of the septic tank inlet (22-6041) was cored to a depth of 15 ft (3 ft 
below the depth of the bottom of the tank). Samples were collected from the core at 5.5 
ft (the depth of the inlet), at 12 ft (the depth of the bottom of the tank), and at 15 ft (3 ft 
below the bottom of the tank). A location within 6 ft of the septic tank outlet (22-6040) 
was cored to a depth 11.5 ft (3 ft below the depth of the bottom of the tank). Samples 
were collected from the core at 5 ft (the depth of the outle~, at 8.5 ft (the depth of the 
bottom of the tank), and at 11.5 ft (3 ft below the bottom of the tank). A location within 6 
ft of the side of the tank (22-6042) was cored to a depth of 11.5 ft (3 ft below the depth 
of the bottom of the tank). Samples were collected from the core at 5 ft (the depth of the 
septiC tank outlet), at 8.5 ft (the depth of the bottom of the tank), and at 11.5 ft (3 ft below 
the bottom of the tank). These samples are believed to encompass the soils 
surrounding both tanks; however, it Is obvious that the effluent and Influent connections 
between tanks were not sampled as closely as Intended In the work plan. 

Three locations within the sand filter bed were sampled: 22-6027 was within 6 ft of the 
Influent drain line. 22-6026 was at the center of the filter bed, and 22-6025 was at the 
lowest elevation within the filter bed at the discharge point and at thE) filter bed outflow. 
These locations were sampled at the surface ().. to 0.5·ft, and a hand auger was used to 
obtain samples from a depth of 2.5-3.5 ft. Three locations were Installed in the filter bed 
runoff area; one location (22-6028) was within 6 ft of the outfall pipe. The other two 
locations (22-6029 and 22-6030) were each downgracJlent and at least 15 ft from the 
previous sample but before the bottom of the major canyon into which the outfall 
drained. These locations were sampled at two depth intervals, 0-0.5 and 0.5-1.5 ft In 
sediment accumUlations or along the outfall channel If no sediment accumulations were 
.avallable. 

Six locations (22-6031 through 22·6033 and 22·6044 through 22-6046) were associated 
with two separate discharge pipes in the Inactive outfall area. Each series of three 
locations, Identified In the field, were located within 6 tt of the outfall pipe, with the two 
subsequent locations at least 15 ft downgradlent from the previous and before the 
bottom of the major drainage canyon. Surface samples (0·0.5 ft) and subsurface 
samples (0.5-1.5 ft) were collected at sediment accumulation points within the outfall 
area. 

Three locations in each of the two distribution arms of the Inactive leach field were 
sampled (locations 22·6034 through 22-6039). one at the center and one at each end. 
Each location was sampled at two intervals, between 1.0·4.5 ft, which represented the 
depth of the Influent pipe and the drainage tiles, and 9.0·10.0 ft, which was 7 ft below the 
depth of the drainage tiles. 

All samples were to be analyzed for inorganics. HE. VOCs. and SVOCs. All HE 
analyses missed analytical holding time requirements. All locations were field screened 
for radioactivity, organic vapors, and HE prior to sample collection. All field screening 
results were negative or at background levels. Table 5.13.4-1 presents a summary of 
samples taken for PRS 22-010(b). 
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I.ocatlon 10 Sample 10 

22-6025 AAA8930 
22-6025 AAAS931 
22-6025 AAA8932 
22-6026 AAA8933 
22-6026 AAA8934 
22-6027 AMe93S 
22-6027 AAA8936 
22-6028 AM8937 
22-6028 AAAB93B 
22-6029 AMe929 
22-6029 AAA8940 
22·6030 AMB94t 
22-6030 AAA8942 

22-6031 AAA8943 
22-6031 AAA8944 
22-6032 AAA8945 
22-6032 AAAB946 
22-6033 AAA8947 
2206033 AAA8948 
22·6044 AAA8975 
22-6044 AAAB976 
22-6045 AAAB9n 
22-6045 AAA897S 
22-6046 AAA8979 
2206046 AAASSBD 

22-6034 AAA8949 
2206034 AAA8950 
22-6035 MAB9S1 
22-6035 AAAS952 
22-6036 AAAB953 
22-6036 AAA8954 
22-6037 AAA8955 
22·6037 AAA8956 
22·6038 AAA89S7 
22·6038 AAA8958 
22-6039 AAA8959 
22-6039 AAA6960 

September 1997 

TABLE 5.13.4-1 
SUMMARY OF SAMPLES TAKEN 

Depth Meala VOCs" SVOCs-
eft) 

Sand Fllter and Runoff Area 
0-0.5 soil NA 18357 
0-0.5 soil NA 18357 

2.5-3.5 SOil 18357 18357 
0-0.5 soil NA 18357 

2.5-3.5 soil 18357 18357 
0.0.5 soil NA 18357 

2.5-3.5 soil 18357 18357 
0.0.5 soil NA 18357 

0.5-1.5 soil NA 18357 
0.0.5 soil NA 18357 

0.5-1.5 soil NA 18357 
0-0.5 soil NA 18357 

0.5-1.5 soil NA 18357 
Inactive Outfall Area 

0-0.5 soil NA t8357 
0.5-1.5 soil NA 18357 
0-0.5 soil NA 18357 

0.5·1.5 soil NA 18357 
0.0.5 soil NA 18357 

0.5-1.5 soli NA 18357 
0-0.5 soli NA 18357 

0.5-1.5 soil NA 16357 
0.0.5 soil NA 18357 

0.5-1.5 soil NA 18357 
0.0.5 soil NA 18357 

0.5-1.5 soil NA 18357 
Inactive L.each Field 

2-3 soil 18357 18357 
9·10 soil 18357 18357 
2-3 soli 18357 16357 

9-10 Gall tB357 18357 
0.5·' .5 soil 18261 1826' 
9·10 soil 18261 18261 
3-4 SOil 18261 18261 
9·10 soil 1B261 18261 

0.5-1.5 soil '8261 18261 
9-10 SOil 16261 18261 

0.5·1.5 soil 1S261 18261 
9-10 soil 18261 18261 

High Inorganic 
explosives· Chemicals· 

18439 18514 
18439 18514 
18439 18514 
18439 18514 
18439 18514 
18439 18514 
18439 18514 
18439 18514 
18439 18514 
18439 18514 
18439 18514 
18439 18514 
18439 18514 

18439 18514 
16439 18514 
18439 1dS14 
18439 18514 
18439 18514 
18439 t8514 
18439 18514 
18439 18514 
18439 18514 
18439 18514 
18439 18514 
18439 18514 

18439 18514 
18439 18514 
18439 18514 
18439 165M 
18267 18260 
18267 18260 
18267 18260 
18267 18260 
18267 18260 
18267 18260 
'8267 18260 
18267 16260 
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TABLE 5.13.4-1 
SUMMARY OF SAMPLES TAKEN (cont.) 

Tank Area 
22·6040 AAAB961 4-5 soil 18261 18261 18267 18260 
22-6040 AAAB962 7.s-a.S soil 18261 18261 18267 18260 
22-6040 AAA8963 10.5· soil 18261 18261 18267 18260 

11.5 
22·6041 AAAB964 4.5·5.5 soil 18261 18261 18267 18260 
22·6041 AAAB965 11-12 soil 1826' 18261 18267 18260 
22·6041 MAB96S 14-25 soil 18261 lB261 1S267 18260 
2.2-6042 MAB9S7 4-5 soil '8261 18261 18267 ,B260 
22·6042 MAS96S 7.5-8.5 soil 18261 18261 18267 18260 
2.2-6042 MA8969 10.5- 5011 lB261 16261 16267 'B260 

11.5 
Contents 01 Tank 

22-6043 MAB970 0-0 water NA 18261 18267 18260 
• Request number 

5.13.5 Evaluation of Inorganic Chemicals 

Inorganic chemicals with concentrations at or above background at PRS 22·010(b) are 
presented in Table 5.13.5-1. and plotted in Figure 5.13.5-1 The qualifiers shown in the 
table have been assigned during baseline validation. However, the data have 
undergone focused validation, and the potential data limitations identified in Section 
4.1.14 will not impact site-specific decisions. 

-rhe iollowing inorganic chemicals, arsenic, calcium, cadmium, chromium, copper, 
mercury, lead, antimony, vanadium. and zinc, were reported above Laboratory· 
background UTL levels in samples collected during this investigation. In additiont silver 
has no established background UTL but was reported at levels greater than laboratory 
EDl in the outfall drainage area. Because silver contamination may be related to past 
photographic-processing operations, it was included for further evaluation. 

Calcium was reported in two samples at concentrations of 6170 and 6530 mQlkg relative 
to laboratory-background UTl of 6120 mglkg. Calcium is an essential human nutrient 
with an established Recommended Daily Allowance (RDA). Ingestion of site soil with 
the maximum reported calcium concentration at the default residential ingestion rate 
(200 mglday) would result in a daily intake of less than 0.3% of the RDA for the most 
limiting human receptor (Infant 0-12 months). Because calcium is an essential nutrient 
with low relative toxicity and the maximum reported concentration is not substantially 
different from background, calcium was eliminated from further consideration at the 
PRS. 

Antimony was reported as undetected in all samples at levels that exceed Laboratory­
background UTL. These elevated reporting limits are a function of the analytical method 
and do not indicate analytical or sample matrix interference. Because antimony was not 
positively detected in any sample and is not specificaJly linked to PRS operations, 
antimony was eliminated for further consideration at the site. 

Arsenic, cadmium, chromium. copper, mercury, lead, silver, vanadium, and zinc exceed 
Laboratory-background UTL. No additionsl statistical evaluation of the data was 
performed, and these chemicals were identified as copes for evaluation in the 
screening assessment. 
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TABLE 5.13.5-1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE BACKGROUND 

SCREENING VALUES FOR PRS 22-D10(b} 
Bamp:eID Depth (ft) Slfver (mg.\gl Alunlc" .... -, Cadmium" .IL .~ Chromium (mjJI'kg) Cop~ (mglkg) 

SAL. 3D NA 33 210 2fm 
SoiIUTLa 2' 1& 2..7 193 155 

Sand FUter and RunoH Area 
MN§;m, 0-05 <OB2 <0.44 12 B.7(J) <3.1 
MNml 0-05 c1U12 <0.45 <053 2..6{JJ <2.4 
MN.m2 2.5-35 <0.78 <054 <0.74 2..1(J) <3.3 

AAAJ!C'.fJ2fJ 2.5-35 <0.78 <0.42 0.56 2S 3 
AAN.fBl 0-05 <O.!rl <OS' <0.74 3{J) <42 

. AM89330 0-05 NA NA NA NA NA 
AAPI.f¥J4 2.5-35 <0.77 <0.42 1B 4.7(J) 59 
AANR35 005 <0.87 <0.41 <0.68 3.3(J) 44 
AAJ!..l11;Jj 2535 <0.77 <0.42 <0.84 32(J) <2.8 

AA.AIB:!HJ 2.5-35 NA rM NA NA NA 
AJ\NHJ1 005 <0136 <0.47 <059 d.7(W) <2.6 
AAJIJliDJ 05-15 <0.78 <0.42 <0.63 d.2(W) <35 
AANS'.JJ 005 <0.86 <0.46 <OBI 5B(J) <3.1 
AAJIJJ.'W) 05-15 <0.83 <0.72 <0.38 d.8(WJ d.3 
A.6.A8941 0-05 <0.9 <0.49 <0.75 4.8(J) <53 

AAN:1iJ42 05-15 <0.8 <0.43 <0.74 5.3(J) <M 
In5ctIve Outfall snd RunoH Area 

MA8943 005 . <1.1 <0.58 <1.1 ".7(J} I <6.1 
AAA8944 05-15 <O.!rl <0.51 <1.1 55(JJ f <42 

AANEJ45 005 <1.5 las 5.3 52.6(J) rI 2H 

M"IB!J46 05-15 <0,81 102 3.4 g.7eJ) 75 

AM8947 00.5 <0.86 2.6 1.9 9.B(J) 4!l9 

AAAOO48 05-15 <OBI d.7 12 4(J) 9.1 

AAAPlJ75 00.5 13.1 43S 1.7 4O.2(J) 51.1 

AANm76 05-15 7:J. 16.8 1.4 26.5lJ) 34 

AAAB976D 05-15 4.lM 1.12 lB.l 2lA 

AA/4BT7 005 <2.2 <2.5 d.l 10.2(J) 9B 
AA/4B7B 05-1.5 <0.92 38 1.1 6.9 6.9 

AANS79 0-05 <1.4 2.1 <0.91 75{J) 82 

AANDYJ 05-15 <0,8 <1.6 <0,61 2.B(J) <35 



TABLE 5.13.5-1 (cont.) 

s..mDIelD Deplh (ft) Silver (R\Wkg) Arsenic (malkal Cadmium (mWkg) ChromIum frMJl.n\ CoPPer (mQlkal 
SAL 3D NA 3:) 210 am 

SoUUTl· 2:J 7.82 2.7 193 155 
InactJye LeedI F1ekI 

AMI!J49 2-3 <0,86 <1.1 <0.66 3.5fJ) <3.9 
AA.N!SJ 9-10 <0.87 <0.47 <0.42 <1.4(lJJ} <1.6 
MI«1S1 2-3 <0.81 <0.44 <037 <1.3fWl <12 
AAN:fJ52 9-10 <0,83 <0.45 <0.42 <1.2fWi <1.2 
AAN'S53 0.5-1.5 <0.79 2.7 <0.36 3.2(J} <4 
IVWS54 9-10 <0.83 <0.45 <0.38 2.6U\ <2.2 
~ 3-4 <0,86 2.8 <0.47 2.91j) 8.fJ) 
AAJ.899l 9-10 <0.92 <2 <0.42 3SfJ) 7.8(J} 
AANJ957 0.5-1.5 <0.84 <0,88 <03) <1.9fVJl <3,8 

MN.J958 9-.0 <0.85 <0.98 <0.39 2.6(J) <1.3 
AAN:rY.LJ 0.5-1.5 <0.77 <1.5 <0.42 2.1fJl <3.5 

AMB959D 0.5-1.5 <0.77 <1.9 <035 34 <38 
/tt.J'4.NS'JJ 9-10 <0.84 <0.89 <039 2.4(J} <3,3 

TankArH 
AAJ.B961 4-5 <1 <1.5 <037 3.9(J) <35 
A/4JIJSj2 7.5-85 <0.84 <0.87 <039 d.5fUJ) <32 
AAN1JfiJ 10.5-11.5 <0,83 <0.84 <0.38 3.1m <2.4 
AAJ!.l.964 45-5.5 <083 <1.9 <0.38 5fJl <3,9 
AANHJ!j 11·12 <0.88 <0.91 <0.41 4(J) 8,8fJ) 

MNJ:s.i 14-25 <0,93 <1.3 <0.43 5.8(.0 <5.3 
AAMJ:J67 4-5 <0,83 <1.1 <0.38 6.3fJ) <4.3 
~ 7.5-8,5 <0,88 <0.47 <0.44 4.iin <4.9 

~ 10.5-11.5 <0.88 <0.48 <0.41 8.4lJj <5,9 
Cont.nts ot Tank 

-1 (oWl) (~) (~ (uWIl (~) 

WATER SAL 110 9) 5 UD 1m 
, , 

AA.Nn70 (H) <3.7 <9.8 <1.7 c:7.8(W} 123(J} 
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TABLE 5.13.5-1 (cont) 

Sample 10 Depth (ft) , Mercurv Lead (mglkg) Vanadium Zinc (mglkg) 
(mu/kg) (mg/~g) 

SAL 23 400 ' 540 23000 
SoiUTl 0.1 23.3 41.9 50.8 

Sand Filter and Runoff Area 

AAA8930 0·0.5 <.03(UJ) 7.2(Jj 13.6(J) 67.3 
AAA8931 0-0.5 <.03(UJ) 7.3(J) <6A(UJ} 25.8 
AAA8932 2.5-3.5 <.03(UJ) 5.2(J) <4.5(UJ) 42.1 

AAAB932D 2.5·3.5 <.03(UJ) 6.7 4.5 39.8 
AAA8933 0·0.5 <.03 (UJ) 13.5(J) <7.1 (UJ) 34.6 

AAA8933D 0·0.5 NA NA NA NA 
AAA8934 2.5-3.5 <.03(UJ) 11.4(J) <7.5(UJ) 34.7 
AAAB935 . 0-0.5 <.03(UJ} 13.6(J) <5.8(UJ) 33 
AAA8936 2.5-3.5 <.03(UJ) 14.(J) <6.3 33.4 

AAA89360 2.5-3.5 NA NA NA NA 
AAAB937 0-0.5 <.03(UJ) 1'.1(J) <6.6(UJ) 24.5 

AAAB938 0.5-1.5 <.03(UJ) 5.2(J) <3.1(UJ) 51.7 

AAAB939 0-0.5 <.03(UJ) 10.2(J) <10A(UJ) 38.1 
AAAB940 0.5-1.5 <.03lUJ) 5.1(J) <5.6(UJ) . 12.7 
AAAB941 0-0.5 <.03(UJ) 15.3(J) 12.61Jl 30.2 
AAAB942 ' 0.5-1.5 <.03(UJ) l1.1(J) <B.B lB.4 

Inactive Outfall and Runoff Aria 
AAA8943 0-0.5 <.04 (UJ) 14.5(J) <10.3(UJ) 37.3 
AAA8944 0.5-1.5 ' <.03(UJ) 10.51J) <11.2lUJ) 22.1 

AAA8945 0-0.5 1.3(J) 145(J) 52(Jl 1330 

AAA8946 0.5·1.5 0.12(J) 24(J) .. 41.2(J) 994 

AAAB947 0-0.5 O.25(J) ,. 46.2{J) 14.5(J) 314 

AAAB948 0.5-1.5 <.03(UJ) 9.2(J) 15(Jl 149 

AAA8975 0-0.5 . 1.1(Jr' 54.9(J) '. 152(oiJ 114·' 

AAAB976 0.5-1.5 O.35(J) 35.2(J) 83.6(J) 93.1 

MAB9760 0.5-1.5 . 0.34, 39.5 64.5 76 

AAAB971 0·0.5 <.OB(UJ) , 22.1(J) 27.9(J) 49.6 



:-.: .. 

TABLE 5~13.5-1 (coni) 

Simp'. ID Deplh (fI) ".rcur, Ltld (mglfrg) Vanadium Zinc (mg/kg) 
(mg/ka) (ma/lea} 

AAAB978 0.5-1.5 . <.07(W) 20.3(Jt 2U(J) 36.4 
AAAS979 0-0.5 c.l1(WJ . 22.71Jl . 18.9(J) 49.4 
AAAB980 0.5-1.5 c.03(UJ) . 1U~(.J) ctO.2(UJ) 31.2 

Inlctlve LelCh FI.ld 
AAAB949 2-3 <,07(W) 11.2(J) <S.2(W} 28.3 
AAA89SO 9-10 <.03(W) 2.5(J} <2.8(W) 18.7 
AAAB951 2-3 <.03(W) 8.8fJ) . <3.2{W) 17 
AAAB952 9-10 . <.03(W) 3,2(J) c1.4(W) 19.7 
AAA8953 0.5-1.5 <0.09 8.aIJ) 1'.2{J) '22 
AAAS954 9-10 <0.03 0.84(J) <2.9rJ) 20.8 
AAA8955 3 .... '. <0.03 201(J) <8.1, 42.5 
MA8956 9-10 <0,03 244(J) c7.4 . 15.3 
MA89S7· 0.5-1.5 <0.04 14.4fJ) <B.l· , 22.1 
AAA89SS' . 9-10 '. cO.03' lS.7(J) ·<2.8 22.7 

, AAA8959 ,0.5-1.5 cO.03 " 4.2{J) , <5.9 23.4·· 
, AAA89S9D 0.5-1.5 <0.03' 4.S(J) cs.9 24 ' 

. AAA8960 9-10 <0.03 1.6fJ) <4.' 26.6 
Tank Are. 

AAAB961 4-5 <0,03 31.7(J) <10.1 30.9 

AAA8962 7.5·8.5 <0.03 42.I(J) c4 . 24.7 

MA8963 10.5-11.5 cO.03 3,5(J) <4.1 28.4 
AAA8964 4.5-5.5' <0.03 11.9{J) 12.1(J) 25.4, 
AM89&5 . ' 11-12 <0.03 9.1fJl <9.9' 28.8· 
AM8966 14-25 . <0.03·' 19.4CJ) <8.5 .·32.1 
MAB967 4-5 . '<0.03 .. ,. . 14.2(J) 12.6{J) . ·43.8 
AAA8968 ". , .. 

7.5-8.5 '. ·<0.03 .'. 22.1(J) <9.2 .. 105· 

MA8969 ' 10.5-11.5 <0.03 :'.':.' ' . 
20:8(J) . ,'<10.2 214 , .. " 

., . : Contenl. of Tank 
' .. , 

" (uWl) . (ugII) (uWl) (UQII) 

WATER SAL 2 50 ·260 11000 
AM8970 J 0-0 <0.09 6lJ) <7.5 185 

a. Upper loferance fiml' of laboratory-wide background data from A, B. and C horizons; 
b. Background data no, available; sample-spedfie detecUon Rmlt (DL) used as screening criteria. 



5.13.6 Evaluation of Radlonuclldes 

No radiological constituents were Identified for analysis at this PRS. 

5.13.7 Evaluation of Organic Chemicals 

ChARtscS 

Detected organic chemicals at PRS 22-010(b) are presented in the Table 5.13.7-' and 
plotted In FIgure 5.13.7-'. The qualifiers shown in the table have been assigned during 
baseline data validation. The results of the focused data validation, presented In Section 
4.3.14, Indicate that the voe data are acceptable as reported without qualification. The 
svoe results for the PRS are generally expected to be biased low. No HE compounds 
were reported above EOl in any soli sample collected at the site. However, several 
problems were found with the HE data, and the focused validation indicates that HE 
results are probably biased low. Overall review of the organic chemical sample results 
find sporadiC, low levels of a limited number of organic compounds at a limited number 
of sampling locations. There are no pattems of organic contamination consistent with a 
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FIgure 5.13.1-1. Location. of organic: anatyt •• that 'leNd background (UTLa and EQl.llanc1/or ttlat IIxcMd 
SALa at PAS 2:2.010 (b). 
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site-release scenario and no substantial organic contamination within the PAS. The 
analytical results will be used as reported. 

Nine PAHs were reported in a single sample (AAA8949) collected at the 2- to 3-ft 
interval from within the inactive leach field. Pyrene was also reported in one surface 
sample from the outfall area (AAAB945). No PAHs were reported in any other samples 
taken within the leach field or in any other area of the PAS. Sample AAA8949 was 
collected at the upper interval sampled within the leach field. This sample was intended 
to be located near the distribution piping of the leach field and may have resulted in the 
collection of asphalt-based material, i.e., pipe or tar paper material, which contain these 
compounds. All PAHs were eliminated from further consideration at the site because 
they were infrequently and sporadically reported in two samples at the site, they are not 
present at substantially elevated concentrations, and they may reasonably be associated 
with known construction practices or other anthropogenic sources. Two HE 
constituents, dinitrotoluene[2.4-J and dinitrotoluene[2,6-], were reported in one inactive 
outfall surface sample at estimated (J qualified) concentrations, which are essentially 
equal to or less than eOL. These single detected values were estimated and orders of 
magnitude less than SAL, and the compounds were undetected in a/l other site samples; 
therefore, these constituents were eliminated from further evaluation. 

Two VOCs, carbon tetrachloride and trichloropropane[1,2,3-1, were reported as detected 
in a Single subsurface sample taken from the inactive leach field. Carbon tetrachloride 
was reported at 0.007 mglkg, which is not substantially greater than its EOl of 0.005 
mg/kg and two orders of magnitude less than SAL. Trichloropropane[' ,2,3-J was 
reported at 0.022 mg/kg, which is four times its eOl of 0.005 and fifteen times its 
recently revised (lowered) SAL of 0.0014 mglkg. This chemical is problematic because 
it is one of a small group of organic chemicals whose SAL is less than its EOL 
However, because these compounds were detected at a low frequency (one out of forty­
six samples) and their presence is not consistent with or related to PAS activities or 
release scenarios, they were eliminated from further consideration. 

Two SVOCs, bis(2-ethylhexyl) phthalate and di-n-butyl phthalate, were reported as 
detected in PAS samples, and both are common laboratory contaminants. 8is(2-
ethylhexyl) phthalate was reported in one deep (11-12 ft) tank area soil sample and one 
surface soil outfall area sample (estimated value). Di-n-butyl phthalate was reported in 

. the same surface soil outfall area sample at an estimated concentration. All 
concentrations were orders of magnitude less than SAL. Because these compounds 
were detected at a low frequency in site samples and do not appear to be consistent 
with, or related to, PAS activities or release scenarios, they were eliminated from further 
consideration. 

All organic compounds reported in site analytical data have been eliminated from further 
consideration at this PAS because of the low concentration frequency of detection and 
the inconsistency of occurrence in site samples relative to the PAS's release model. 
However, as a point of reference and consistent with the approach proposed in the draft 
PAH policy paper. an estimation of risk resulting from the maximum observed 
concentrations of the eliminated organic chemicals has been performed. 

Nine o( the eliminated organic compounds, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene, 
trichloropropane(',2,3-). carbon tetrachloride. and bis(2-ethylhexyl)phthalate, are 
identified as carcinogens, and an estimated risk due to each individual compound can be 
calculated by the following: 
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where: 
Site Risk Level 
PRG Risk Level 

----
Site Soil Concentration 

a/lapttlrS 

Calculated risk value 
1 x 10" for carcinogens or a hazard index of 1 for 
noncarcinogens 
= Concentration of PAH in soli at the site 

(mglkg) 
PRG = Rlsk·based concentration In soil for residential exposure 

assumptions (mglkg) 
Individual risks and total carcinogenic risk for the eight compounds are presented below. 

Chemical PRG Maximum Risk 
(mg/kg) Concentration 

(mQlkQ) 

Benzo( a)anthracene 0.S1 1.6 2.6E-S 
Benzo{a)pvrene 0.061 1.9 3.1E-5 
Benzo{b)fluoranthene 0.61 3.7 6.1E-S 
Benzo(k)fluoranthene S.1 1.0 1.SE .. 7 
Chrvsene S1 1.S 2.SE-8 
lndeno(1.2,3·cd)pvrene 0.61 1.9 3.1 E-S 
Trfchloropropane(1 23-) 0,0066 0.022 1.5E .. S 
Carbon tetrachloride 0.47 0.007 3.0E .. a 
Bls(2-ethvlheXVI) phthalate 32 2.4 7.SE-B 

Total risk 5.BE·5 

The Individual and total risk presented by the eliminated carcinogens Is within the 1.0E-4 
and 1.0E·S risk range that Is generally found to be acceptable at a site. The 
acceptability and elimination of these compounds at these levels would, agaIn, be further 
justified by the low frequency and lack of general contamination at the site. 
Six of the eliminated organiC chemicals, benzo(g,h,l)perylene, fJuoranthene, pyrene, dl .. n .. 
butylphthalate, dinltrotoluene(2.4-) and dlnltrotoluene(2,S-). are Identified as 
noncarclnogens, and an estimated hazard quotient due to each Individual compound can 

·be calculated as for the carcinogens. Individual hazard quotients and a cumulative 
hazard Index are presented below. 

Chemical PRG Maximum Hazard Quotient 
(mglkg) Concentration 

(ma/kQ) 
8enzo(g!h11)peNlene 1900 1.8 O.OOOB 
Fluoranthene 2S00 1.7 0.0007 
Pvrene· 2000 1.9 0.001 
DI-n·butvlphthalate 6500 O.S 0.0001 
Dlnltrotoluene(2 4·) 130 0.26 0.0019 
Dlnltrotoluene(2,S-l 65 0.26 0.004 

Hazard Index O.OOB 

The Individual hazard quotients and total hazard Index for the eliminated noncarclnogens 
are substantially less than the threshold of 1 I and the elimination of these minor 
contaminants would not alter site decisions. 
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Sample ID Depth BII(2-elhythexyl) Carbon ChrYlene D1-n-butyl Dlnllrololuene (2,4-] 
(ft) phthalale (mglkg) telrachlorlde (mglkg) phtha'ale (mg/kg) (mg/kg) 

(mglko) 
SAL NA 32 0.23 24 6500 130 
Eat NA 0.33 0.005 0.33 0.33 0.25 

OrigInal Outfall and Runoff Area 
AM6945 0·0.5 2."(.1' <0.38 <0.38(UJ) I 0.6(.1) II 0.26(J) 
AM8965 11·12 0.52 <tI.OO6 I <tI.4 I <0." I <0. 13{UJ) 

Leach Field 
AAAB949 2-3 <0.38 II 0.001 I 1.6 I <0.38 <0.38(UJ} 
AM89S7 0.5'1.5 <0.38 . <0.006 I <0.38 <0.38 <0.3B(UJ) 
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5.13.8 Risk-Based Screening Assessment 

Arsenic, cadmium, chromium, copper, mercury, lead, sliver, vanadium, and zinc were 
found to exceed Laboratory-background UTL and require further evaluation in the 
screening assessment. No inorganic chemical was reported at a concentration greater 
than SAL. Arsenic was reported in the outfall and runoff area at levels that exceed 
background UTL. Arsenic has no established SAL because the Laboratory-background 
UTL for arsenic is greater than the risk-based concentration. However, the lifetime 
cancer risk resulting from the background UTL soil concentration of arsenic (7.82 mg/kg) 
has been calculated to be 2E-5 (Section 3.3.1). As a point of reference and comparison, 
exposure to the maximum observed concentration of arsenic (43.6 mglkg) at the PAS 
would result in a risk of 1.' E-4. 

Arsenic was reported above background UTL at one location and two intervals within the 
two outfalL drainages. The site investigation appears to have defined the horizontal 
extent of arsenic contamination, which appears to be confined to a I,arrow ridge that 
runs diagonally across the outfall drainage (sample locations 22-6032 and 22-6044). 
The area of arsenic contamination is quite limited reiative to a one-half acre residential 
exposure area, which the calculated risk is based on. Furthermore, the estimated risk 
presented by the maximum site contamination is within the 1.0E-4 to 1.0E-6 risk range, 
which may be acceptable when considered within the context of an extremely limited 
exposure area. 

Chromium was the only carcinogenic chemical identified as a COPC as a result of the 
background screening. Its maximum site concentration is well below SAL, and no MCE 
was required. 

The remaining seven Inorganic chemicals were all present at concentrations less than 
SAL. These inorganic chemicals were submitted for the noncarcinogenic MCE. The 
results of the MCE are presented in Table 5.' 3.8-'. 

TABLE 5.13.8-1 
MULTIPLE CHEMICAL EVALUATION FOR SOILS AT 22'()1 

Chemical Location 1 D Sample Soil SAL: 

Noncarcinogenic Effects (mg/kg) 

Silver 22-6044 AAA8975 13.' 380 

22-6032 I AAA8945 5.3 38 

6032 AAA8945 224 2800 

032 AAA8945 , .3(J) 23 

AAA8956 224(J) 400 

22-6044 AAA8975 152(J) 540 

22-6032 AAAB945 1330 23000 

Totar 

a. SAL = screening 

b. Total maY,not equal sum of normalized values due to rounding 

0.034 

0.056 

,056 

0.28 . 

0.058 

'.2 
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This MCE is a conservative, residential exposure-based calculation, incorporating the 
maximum observed concentration of inorganic noncarcinogens regardless of location, 
depth, area or exposure potential of the contamination at the 3+ acre site. The MCE 
result of 1.2, exceeding the threshold of 1.0 by twenty percent, does not indicate that the 
site. as characterized, represents an unacceptable human health risk. However, the 
PRS is associated with an active area of TA-22 , and continued Laboratory use and 
control of the area is reasonable now and into the future. Therefore to provide an 
altemative perspective of the PAS, the MCE calculation was repeated using industrial 
PAGs (industrial exposure-based soil screening levels) as the basis for comparison to 
site COPCs. The results of the industrial MCE calculation are presented in table 5.13.8-
2. 

The total normalized value of 0.2 for the industrial MCE clearly indicates that as 
characterized the PAS presents no unacceptable human health risk. 

5.13.9 Human Health Risk Assessment 

Based on the result of the screening assessment, no risk assessment was periormed. 

5.13.10 Preliminary Ecological Assessment 

In cooperation with the NMED and EPA Region 6, the Laboratory ER Project is 
developing an approach for ecological risk assessment. Further ecological risk 
assessment at PAS 22-01 O(b) will be deferred until the site can be assessed as part of 
the ecological exposure unit methodology currently being developed. 

5.13.11 Conclusions and Recommendations 

PRS 22-010(b) and 22'-016 have been characterized through the execution of a Phase I 
sampling and analysis plan. No radio nuclides were identified for analysis at the PAS. 
No general organic contamination was observed at the site, and all organic chemicals 
reported above eOL have been reviewed and evaluated above (Section 5.13.1). No 
organic copes have been identified for this PAS. 

Seven Inorganic chemicals were reported in site samples at concentrations greater than 
background screening values. The presence of these Inorganic chemicals is consistent 
with previous operations, i.e., electroplating and metal etching. No inorganic chemical 
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was reported at a concentration greater than SAL. The seven Inorganic chemicals 
exceeding background were evaluated for noneaTclnogen~c MCE, and the total MCE Is 
1.2. 

Review of the data set Indicates that the extent of contamination at the site Is defined 
with the Inorganic contaminants, limited to a short segment of the inactive outfall 
drainage araa. Limited contamination by lead and zinc was also observed In individual 
subsurface soil Intervals In the inactive leach field and septic tank areas. 

The noncarcinogenic MCE for the site slightly exceeds the threshold of 1.0. However, 
due to the conservative nature of the screening assessment, the use of maximum 
contaminant concentrations kl all calculations, and the limited exposure and exposure 
area offered at the site for reasonable current and future uses, the conclusion Is that the 
site does not present an unacceptable human health risk based on the residential MOE 
result. 

The PRS was further evaluated utilizing Industrial soli screening levels (Industrial FAGs) 
as the basis for an MOE calculation. The total normalized value of 0.2 clearly Indicates 
that the site presents no unacceptable human health risk under reasonable, current, or 
future land use conditions and Is proposed for NFA. 

No human health COPCs contaminants were identified based on the screening of this 
PRS, and NFA is recommended. This recommendation Is based on the NFA criterion 4 
(Los Alamos National Laboratory I Environmental Restoration Department, Project 
Consistency Team Polfey number 015) that states, wrhe PRS has been characterized or 
remedlated In accordance with current applicable state or federal regulations, and the 
available data indicate that contaminants of concem are either not present or are 
present in concentrations that would pose an acceptable risk under the projected future 
land use. The determination of acceptable risk and future land use has considered 
stakeholder Involvement." A Class III permit modification should be requested to remove 
this site from the HSWA Module of the Laboratory's RCRA operating permit. 

5.13.12 Sampling and Analysis Plan for PRS 22"()10(b) 

Due to the Conclusions and Recommendations presented for this PRS. no further 
Investigation requiring a sampling and analysis plan is recommended at this time. 

5.14 Potential Release Site .. 40-005 

PRS 40·005, shown in Figure 5.14 .. 1, is an active explosives sump, Inactive drain line 
and outfall serving operations in Building TA-40-41, and a marsh located about one­
quarter mile upstream and up .. canyon from the building· (Figure 5.12-1) •• Copper was 
observed slightly above Laboratory-background UTL but below SA!.. In one sample only. 
Acetone was observed in very low concentrations in several samples, and methylene 
chloride was observed in one sample at a very low concentration. No other 
contamination was observed at the site. This PRS is recommended tor NFA. 
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This PRS is discussed in further detail in Section 5.3 of the RFI Work Plan for au 1111 
(LANL 1993. 26068). 

The building and sump system were part of TA·22 before being incorporated into TA-40. 
The system served as a settling basin for the occasional explosives grinding operations 
at TA-40-41. Used infrequently, only small amounts of liquid drained from the sump 
through a drain line to an outfall. The sump is currently in use, but. in 1994, the sump 
outlet port was capped, and the contents of the sump are periodically removed and 
disposed in approved facilities. Hazardous materials that may be present in this sump 
system include HE and vacs. In addition. inorganic and radionucfide analyses were 
conducted on samples taken from the marsh. While the sump is currently active, the 
remainder of the sump system is no longer active. 
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5.14.2 DescriptJon 

No further site-specific information on geology, hydrology, soils, or wildlife habitat 
associated with this PRS is required. General area geology, hydrology, soils, or wildlife 
habitat information associated with this PRS is presented In Chapter 2. 

5.14.3 Previous Investlgation(s) 

No previous investigations have been performed at this site. 

5.14.4 Field Investigation. 

The objective of the Phase I investigation of PRS 40·005 Is to determine If COPCs are 
present In the sump, outfall, marsh area, and related runoff areas, and. if present, do 
they present an unacceptable human health risk. 

The conceptual model for this unit is based upon the assumption that levels of 
contamination are likely to be low due to the limited amount of hazardous materials used 
In the operation. The sump, surrounding solis, and runoff area are the primary sources 
of possible contaminants; the marsh may have accumulated any contamination from 
accidental releases from any number of PRSs, but not 4()'005. The investigation was 
designed to assess the presence of environmental releases from leaks, spillS, or 
operational upsets related to the system during its operational history. 

Field sampling activities at PRS 40·005 were completed on 27 June 1994. Figure 5.14-1 
Identifies the locations of the sump, boring locations, and runoff area. Locations 4()" 
3048 through 40-3051, at the comers of the sump, and 40-3052, at the outflow pipe, 
were positioned within 6 ft of the sump. Each location was cored to a depth of 
approximately 8.5 ft. Soli samples were collected from the cores at the surlace (0-0.5 ft), 
at 4.5 ft (the level of the bottom of the sump), and at 7.5 ft (3 ft below the bottom of the 
sump), These core locations were covered with concrete or asphalt; therefore, the 
surlace soli samples were collected directly undemeath the concrete or asphalt. 

Three additional surlace (0-0.5 ft) soli samples were collected, one at the outfall (location 
40-3053) and two at the runoff area within a distance 25-ft downslope of the outfall pipe 
(locations 40-3054 and 40-3055). The objective of this sampling effort was to determine 
if effluents released from the sump resulted In the accumulation of contaminants In the 
drainage sediments or solis. These soil samples were submitted for veos and HE 
analyses. Table 5.14.4-1 presents a summary of samples collected from this PRS. It 
was later determined that HE analyses missed holding times and that voe samples 
were lost. Each location was resampled by coring immediately adjacent to the original 
core on 26 March 1996, and samples were analyzed for HE and veo. 

Figure 5.12-1 Identifies 'the locations of the marsh area sampling points. All six samples 
were collected from the surlace (0-0.5 ft), but the 1994 voe samples were lostt and HE 
samples missed holding times. A point adjacent to each of these locations was 
resampled In 1996. and samples were analyzed for VOO, HE. {norganlcs, and 
radlonuclldes. 
All locations were field screened for radioactivity, organic vapors, and HE prior to sample 
collection. All field screening results were negative or at background levels. 
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Location 10 Sample 10 

40-3048 AM8780 

40-3048 AMB781 

40-3048 AAAB782 

40·3o.t9 AMB783 

40-3049 AAAB784 

40·3049 AAA878S 
40·3050 AAA878S 
40·3050 AAAS787 
40-3050 AAAB7S8 
40-3051 AAAS7S!] 

40-3051 AM8790 

~0·3052 AAA8792 

40·3052 AAA8793 
40-3052 AAA8794 

140·30S2 AAA879S 

40·3053 AMBB01 

40·3054 AAAS802 

40·3055 AAAB803 

40·3055 AAAB804 

40·3048 0540·96·0001 

40·3048 0540·96·0002 

40·3048 0540·96·0003 

40·3049 0540·96·0004 

40·3049 0540·96·0005 

40·3049 0540·96·0006 

40·3050 0540·96·0007 

40·3050 0540·96·0008 

40·3050 0540·96·0009 

140.3051 0540·96·0010 

40·3051 0540·96-0011 

September 1997 

TABl.E 5.14.4-1 
SUMMARY OF SAMPl.ES TAKEN 

Depth Matrix VOCs HE ~norganics Radio-
(ft)' nuclides 

Original Investigation Samples 
Sump Area 

0.0.5 SOIL Lost 17907 NA NA 
4.5-5.5 SOIL Lost 17907 NA NA 
7.5-8.5 SOIL Lost 17907 NA NA 
0.0.5 SOIL Lost 17907 NA NA 
4.5·5.5 SOIL l.ost 17907 NA NA 
7.5-8.5 SOIL Lost 17907 NA NA 
0-0.5 SOIL Lost 17907 NA NA 
4.5-5.5 SOIL Losl 17907 NA NA 

7.S-8.S SOIL Lost 17907 NA NA 

0-0.5 SOIL I.OSI 17907 NA NA 
4.5·5.5 SOIL Lost 17907 NA NA 

0.0.5 SOIL Lost 17907 NA NA 

4.5·5.5 SOIL Lost 17907 NA NA 
7.s-a.S SOIL Lost 17907 NA NA 

7.S·S.5 SOIL Losl 17907 NA NA 
Outfall Area 

0·0.5 SOil_ NA 17907 NA NA 

O-O.S SOIL NA 17907 NA NA 

0·0.5 SOIL NA 17907 NA NA 

0.Q.5 SOIL NA 17907 NA NA 

R.umple Activity 

Sump Are. 

0.0.5 SOIL 1915 1917 NA NA 

4.6-5.2 SOIL 1915 1917 NA NA 

7.5·B.2 SOIL. 1915 1917 NA NA 

0·0.5 SOIL 1915 1917 INA NA 

4.7·5.2 SOIL 1915 1917 NA NA 

7.S·B.O SOIL 1915 1917 NA NA 

0·0.5 SOIL 1915 1917 NA NA 

4.7·5.3 SOIL 1915 1917 NA NA 

7.0-7.5 SOIL 1915 1917 NA NA 

0·0.5 SOIL 1915 1917 NA NA 

4.7·5.3 SOIL 1915 1917 NA NA 

I 
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TABLE 5.14.4-1 (con't) 
SUMMARY OF SAMPLES TAKEN 

Location 101 Sample 10 I Depth (tt) I Matrix I VOCs I HE ,'norganlcs/ Radio-
nuclides 

40-3051 

4Q.3052 

4().3052 

40-3052 

4()'3052 

4()'3053 

4Q.30S4 

4003055 

4()'3055 

40·3058 

40-3056 

40·3057 

4Q.3057 

4()'30sa 

40.305B 

40.3059 

4()'3059 

4()'3060 

4()'3060 

40·3061 

40-3061 

0S4()'96-0012 7.3-8.0 SOIL 1915 1e17 NA NA 

0540·96-0013 0-0.5 SOIL 1915 1917 NA INA 

054()'96-0014 4.5·5.0 SOIL 1915 1917 NA 

054()'96·0015 7.5-S.0 SOIL 

~ 
1917 NA NA 

054()'96-0016 7.S-8.0 SOIL 1917 NA NA 

Outfall Ar .. 

0540-96-0017 0-0.5 SOIL NA 1e17 NA NA 

0S40.96-Q018 0·0.5 SOIL NA 1917 NA NA 

054().96-0019 ().O.S 5011. NA 1917 NA NA 

0S40.96·0020 ().O.5 SOIL NA 1917 NA NA 

Marah 

AAABOO5 ().O.5 SOIL Lost 17907 18037 18982 

054()'96-0021 0.0.5 SOIL 1915 1917 NA NA 

AAABOO6 0.0.5 SOIL I.ost 17907 1S037 18982 

0S40.96-0022 0.0.5 SOIL 1915 1917 NA NA 

AMB007 0.0.5 SOIL t.ost 17907 18031 189132 

054()'96-0023 0.0.5 SOIL 1915 1917 NA NA 

AMaOOB 0·0.5 5011. Lost 17901 1S037 18982 

0540·96-0024 0.0.5 SOIL 1915 1911 NA NA 

AAA8009 ()'O.5 SOIL Lost 17907 18037 1S982 

0540.96·0025 0.0.5 SOIL 1915 1917 NA NA 

AAA8010 0.0.5 5011. Lost 17907 18037 18982 

OS40096-0026 0.0.5 SOIL 1915 1917 NA NA 

5.14.5 Evaluation of Inorganic ChemIcals 

Copper was observed above UTL in a single sample in the marsh area, AMBBOS, at 
23.S mg/kg. Inorganic chemicals with concentrations above background are summarized 
in Table 5.14.5-1 and plotted on Figure 5.12.5-1. 
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TABLE 5.14.5-1 
INORGANIC CHEMICALS. WITH CONCENTRATIONS AT OR ABOVE 

BACKGROUND SCREENING VALUES FOR PRS 40"()05 
Sample 10 Depth Media Copper 

(ft) (mglkg) 

SAL NlAb NlAG 2800 

Soff UTLa Nlf.f NlAb 15.5 

AAA8005 0-0.5 SOIL <1.2(U) 
AAAB006 0-0.5 SOIL <4{U) 
AAA8007 0-0.5 SOIL <2(U) 

AAASOOS 0-0.5 SOIL 23.8 

AAASOO9 0-0.5 SOIL <1.2(U) 
AAAS010 0-0.5 SOIL <1.2(U) 

g . 
b. Total may not equal sum of normahzed 
a. SAL. = screemn actIon level 

values due to rounding 
5.14.6 Evaluation of Radionuclldes 

All radionucllde results at the marsh were below UTL No radionuclides were identified 
for analysis at' any other locations at this PRS. 

5.14.7 Evaluation of Organic Chemicals 

Detected organic chemicals at PRS 40-005 are presented in the Table 5.14.7-1 and 
plotted in Figure 5.14.7-1. The qualifiers shown in the table have been assigned during 
baseline data validation. The results of the focused data validation, presented in Section 
4.3.17, indicate that the voe data are acceptable as reported without qualification. 
However, the presence of low internal standard areas indicates that target analytes 
quantitated against the internal standards should be considered to be biased low. 
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No HE compounds were reported In either set of samples analyzed for the PRS. 
Focused validation of the first data set determined that nitrobenzene and 1,3,5-
trinltrobenzene results may be biased low, but the data are usable as reported, No HE 
compounds were reported In the second set of samples; all CC data are acceptable, and 
the data·are usable as reported. 
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0540·96·0001 <0.005(UJ), 

0540·96 .. 0002 <0.006 

0540·96 .. 0003 7.5 .. 8.2. <O.OOS . 
0540 .. 9&00004 . 0-0.5 <O.006(UJ) 

0540-96-0005 <0.006(UJ) 

0540·9&00006 . <0.OO6(UJ) 

0540-9&-0007 

0540 .. 96-0008 

0540-96-0009 

5.14.8 Risk-Based Screening Assessment· 

Copper. acetone,' and methylene chloride were the only CO?Cstdentified through the 
background screening for assessment. Acetone and copper are recognized as being 
noncarcinogenic, while methylene chloride is Identified as a carcinogen. None of these 
chemicals were reported above SAL No MCE Is possible, or necessary for the 
carcinogenic compound. The. total for the MCE for the noncarcinogens is· 0.009. Table 
5.14.8-1 present the results forthe noncarcinogenic MCE. 

Table 5.14.8-1 
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES AT PRS 22.(J14(b) 

0005 

. Tota: 

a. screening action level 
b. Total may not equal the sum of normalized values due to rounding 

5.14.9 Human Health Risk Assessment 

Based on the result of the screening assessment, no risk assessment was performed. 
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5.14.10 Preliminary Ecological Assessment 

In cooperation with the NMED and EPA Region 6, the Laboratory ER Project is 
developing an approach for ecological risk assessment. Further ecological risk 
assessment at PRS 40·005 will be deferred until the site can be assessed as part of the 
ecological exposure unit methodology currently being developed. 

5.14.11 Conclusions and Recommendations 

PRS 40-005 has been characterized and assessed based on the results of a Phase I 
field investigation. This investigation focused on potentially worst-case contaminated 
media at the PRS, and no COPCs were identified at the site. Therefore I the site is 
recommended for NFA. 

This recommendation is based on the NFA criterion 4 (Los Alamos National Laboratory, 
Environmental Restoration Department, Project Consistency Team Policy number 015) 
that states. "The PRS has been characterized or remediated in accordance with current 
applicable state or federal regulations. and the available data indicate that contaminants 
of concern are either not present or are present in concentrations that would pose an 
acceptable risk under the projected future land use. The determination of acceptable 
risk and future land use has considered stakeholder involvement." A Class III permit 
modification will be requested to remove this site from the HSWA Module of the 
Laboratory's RCRA operating permit. 

5.14.12 Sampling and Analysis Plan for PRS 40-005 

Due to the Conclusions and Recommendations presented for this PRS, no further 
investigation requiring a sampling and analys!s plan is recommended at this time. 

September 1997 183 RFI neport for TA·06, -08, -22, -40 

" . 



C/JIIpter5 

5.15 Potential Release Site - 22-014(a) 

PRS 22-014{a) I shown in Figure 5.15-1, is an active explosives sump system with an 
inactive seepage pit area, which serves Building TA-22-93. No constituents were 
reported in any investigation sample at a concentration greater than SAL, and the PRS 
is recommended tor NFA. 

.,7'lIII0 

" + 
., l.DcaSIOft ICs tor PAS 22.01"< Il 

CJ ActMI s~ o Inldft Dry Well 
- ~DnlnUne 
- • • In.:l1 .... Drlln Une o SVuct1ns • Plrm BuikSlngs 
7V T/'aI1IPOttIIOft • PaYlid FloC 

ConIoura • 2 loOt 
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Figure 5.15-1. Locations of PRS 220014(.)umple •• 

5.15.1 History 
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This PRS is discussed in further detail in Section 5.3 of the RFI Work Plan for au 1 111 
(LANL 1993,26068). 

The active sump receives rinse water from a washing facility for parts and clothing from 
explosives compacting operations (LANL 1990) and, prior to 1995, discharged to a 
seepage pit (dry well) In the upper part of Tributary B. The sump system includes a 
settling basin, which allows solid materials to settle out of the water, a drain line 
connecting the building to the basin, an outflow drain line, and seepage pit (dry well). 
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The outflow from the sump was capped In 1995 leaving the drain lines and seepage pit 
inactive. Discharged effluent from the current operations is retained In the sump, and 
suspended solids are allowed to settle out as sludge. The contents of the sump are 
periodically removed for disposal in approved facilities. 

High explosives and barium were identified in the au 1111 Work Plan as potential 
contaminants associated with the PRS. However, according to a number of DX-1 
employees who have been involved with operations in TA-22-93 since it opened in 
December 1984, barium has never been used in TA-22-93 (Creamer , 996, 56383). 
Therefore, barium is eliminated from further consideration in this investigation. 

5.15.2 Description 

No further site-specific information on geology, hydrology, solis. or wildlife habitat 
associated with this PRS is required. General area geology, hydrology, soils, or wildlife 
habitat information associated with this PRS Is presented In Chapter 2. 

5.15.3 Previous Invastigatlon(s) 

No previous Investigation~ have been performed at this site. 

5.15.4 Field Investigation. 

The objective of the Phase' investigation at PRS 22-0'4(a) was to determine whether 
media associated with the sump system or seepage pit were contaminated due to past 
operational reieases, and, if present, does the contamination represent an unacceptable 
human health risk based on the results of the screening assessment. 

The conceptual model for this unit includes the assumption that levels of contamination 
are likely to be low due to the limited amount of hazardous materials used in the 
operation and Is based on the following release scenario. Waste effluent was released 
to the sump where settling of most bulk and suspended contaminants occurs. Settled 
effluent from the sump. with a reduced waste loading, was then released via an 
underground drainline to the seepage pit. Waste effluent that discharged to the seepage 
pit percolated into the immediately surrounding soil matrix with the retention of any 
remaining contaminants in the seepage pit or surrounding soil matrix. The sump, 
seepage pit and surrounding soils are the primary sources of possible contaminants. 
The investigation was designed to assess the presence of environmental releases from 
leaks, spills, and normal operation related to the system during its history. 

Field sampling activities were completed on '5 June' 994. The sump contained only' 
ft of sludge water at the time of sample collection and, therefore, only one sample, 
(location 22-3009) including a duplicate, was collected. 

Four locations, 22-3001 through 22-3004, were cored within 6 ft of each comer of the 
sump; location 22·3005 was near the outflow pipe. Because the sump is located 
adjacent to a concrete pad, it was necessary to cut through the concrete prior to 
advancing the borings at locations 22-3002 and 22-3004. Therefore, surface soils (0-0.5 
ft) collected at these two locations were located under the concrete pad. Soil samples 
from the five cores were collected at the surface (0-0.5 ft), at 4 ft (the level of the bottom 
of the sump), and at 7 ft (3 ft below the bottom of the sump). Figure 5.15-1 shows the 
locations of the borings. active sump, inactive drain lines, and seepage pit. 

The RFI Work Plan (LANL , 993, 26068) specified the collection of 3 samples from each 
layer of sludge or liquid present in the seepage pit. No liquid or sludge media were 
available in the seepage pit at the time of sampling. As an alternative, three borings 
were advanced at locations 22·3006 through 22-3008 within 6 ft around the seepage pit 
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and to a maximum depth of 27 ft. Soil samples from each core were collected at the 
surface (0-0.5 tt), at 14 tt, and at an Interval between 17 and 27 ft. 

All samples were submitted for HE analysis. Sample locations, sample numbers, and 
depth Intervals are summarized in Table 5.15.4-1. 

All locations were field screened for radioactivity, organic vapors, and HE prior to sample 
collection. All field screening results were negative or at background levels. 

5.15.5 Evaluation of Inorganic Chemicals 

No inorganic chemicals were identified at this PRS as potential contaminants for 
investigation. 

5.15.6 Evaluation of Radionuclides 

No radionuclides were identified at this PRS as potential contaminants for investigation . . 
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5.15.7 Evaluation of Organic Chemicals 

Detected organlc chemicals at PRS 22-014(0) are presented in the Table 5.15.7-1. The 
qualifiers shown In the table have been assigned during baseline data validation. The 
results of the focused data validation, presented in Section 4.3.16, Indicate that the HE 
data would generally be considered to be biased low, Including the results shown with 
the "R" qualifier, and the data have been used with that consideration. 

High explosives were the only organic constituents analyzed from samples taken at this 
PRS. Two HE constituents, HMX and RDX, were reported to be present at levels that 
exceeded their associated EOL in two samples and are identified as COPCs for 
evaluation In the screening assessment. The results are summarized in Table 5.15.7-1. 
Locations of those samples are plotted In Figure 5.15.7-1. 
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Figure 5.'5.7·'. Locatlona of analV1" ttla' exceed background (UTL.a and EQI.a) and/or that exceed 
SALa Itt PRS 22.0' 4(a). 
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AAA8650 6 .. 1 
AAA8656 6 .. 1 

NlA = not applicable 

5.15.8 Rlsk·Based Screening Assessment 

Two HE compounds, ROX and HMX, were reported in site samples at levels that exceed 
EQL. HMX is identified as a noncarclnogen, while RDX is associated with carcinogenic 
effects. Neither compound was reported at levels exceeding SAL Because the 
reported contaminants are limited to individual noncarcinogenic and carcinogenic 
compounds, no MCE Is required, and no COPCs are identified for this PRS. 

5.15.9 Human Health Risk Assessment 

Based on the result of the screening assessment, no risk assessment was performed. 

5.15.10 Preliminary Ecological Assessment 

In cooperation with the NMEO and EPA Region 6, the Laboratory ER Project is 
developing an approach for ecological risk assessment. Further ecological risk 
assessment at PRS 22-014(a) will be deferred until the site can be assessed as part of 
the ecological exposure unit methodology currently being developed. 

5.15.11 Conclusions and Recommendations 

This PRS has been characterized and assessed based on the results of a Phase f 
investigation. No HE compounds were reported in any samples associated with the 
seepage pit. Limited HE contamination is indicated in subsurface samples from the 
deepest subsurface soil intervals collected in association with the active sump. Based 
on this characterization, the degree and extent of potential contamination below the 
active sump cannot be determined or assessed. 

HMX was reported above eOL in two subsurface samples at estimated concentrations 
due to potential low analytical bias. However, the maximum reported concentration is 
more than two orders of magnitude less than SAL, and the potential low bias would not 
alter the decision that, as characterized, HMX contamination at the PRS presents no 
unacceptable human health risk. 

ROX was also reported above EOL in one subsurface sample at an estimated 
concentration due to potential low bias. ROX was not detected in any other Phase r 
sample, and the single maximum reported concentration is less than SAL. Due to the 
recognized potential for low analytical bias, this result may actually approach SAL. but 
no undetected analytical result would be expected to exceed SAL. 
Therefore, due to the overall low frequency of HE contamination reported at the PRS, 
the operational history and general lack of evidence of a substantial release at the site, it 
is concluded that this PAS presents no unacceptable human health risk and is 
recommended for NFA. 

September 1997 188 RFI Rtlport for TA-D6, .os, -22, -40 



ChapterS 

This recommendation is based on the NFA criterion 4 (Los Alamos National Laboratory. 
Environmental Aestoration Department, Project Consistency Team Policy number 015) 
that states. "The PRS has been characterized or remediated in accordance with current 
applicable state or federal regulations, and the available data indicate that contaminants 
of concern are either not present or are present in concentrations that would pose an 
acceptable risk under the projected future land use. The determination of acceptable 
risk and future land use has considered stakeholder involvement." A Class III permit 
modification will be requested to remove this site from the HSWA Module of the 
Laboratory's RCRA operating permit. 

5.15.12 Sampling and Analysis Plan for PRS 22-014(a) 

Due to the Conclusions and Recommendations presented for this PAS. no further 
investigation requiring a sampling and analysis plan Is recommended at thIs time. 

5.16 Potential Release Site· 22-014(b) 

PRS 22 .. 014(b), shown in Figure 5.12-1, is an active explosives sump and inactive outfall 
area serving building TA 22-34. The results of the Phase I sampling indicated the limited 
presence of inorganics, HE. VOCs. and SVOCs associated with the PAS. The unit is 
recommended for NFA. 

5.16.1 History 

This PAS is discussed in further detail in Section 5.3.1 of the AFI Work Plan for au 
1111 (LANL 1993, 26068). 

Building TA 22 .. 34, currently used as a laser laboratory, has previously housed a 
chemistry laboratory, an explosives laboratory. and a photographic laboratorl that dld 
not have a silver recovery unit. The explosives sump outlet has been capped (circa 
1994). and no further discharge to the outfall drainage area is occurring. Based on the 
process history, hazardous wastes that may be associated with the sump and outfall 
system include explosives, solvents, acids, and photographic chemicals. 

These processes resulted in the identification of HE. inorganics, vacs, and SVOCs as 
contaminants of potential concern for the Phase I investigation. 

5.16.2 Description 

No turthe r site-specific information on geology, hydrology I soils, or wildlife habitat 
associated with this PAS is required. General area geology, hydrology. soils. or wildlife 
habitat information associated with this PRS is presented in Chapter 2. 

5.16.3 Previous Investlgation(s) 

No previous Investigations have been performed at this site. 

5.16.4 Field Investigation 

The objective of the Phase 1 investigation was to determine whether contamination is 
present in media associated with the sump or outfall area: and. if present, does rl pose 
an unacceptable human health risk based on the results of a screening assessment. 
The investigation focused on the inactive outfall area and soils surrounding the active 
sump in order to investigate potential contamination resulting from the Inactive system. 
The sump Itself was not sampled. The conceptual model for this unit Includes the 
assumption that levels of contamination are likely to be low due to the limited amount of 
hazardous materials used in the operation and is based on the following release 
scenario. Waste effluent was released to the sump where settling of most bulk and 
suspended contami,nants occurs. Settled effluent from the sump, with a reduced waste 
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loading, was then released via an underground drainline to the outfall area. Waste 
effluent discharged to the outfall area infiltrates into the surrounding soil matrix with the 
retention of particulates and less soluble constituents in the surface and near-surface 
soil matrix. 

The sump, surrounding soils, and outfall area are the primary sources of possible 
contaminants. The investigation was designed to assess the presence of environmental 
releases due to leaks, spills, or normal operations during its operational history. 

Field sampling activities were completed on 15 June 1994. Figure 5.12-1 identifies the 
locations of the sump, drain lines, outtan drainage, and field borings. The sump is 
located against the outside wall at the northeast comer of TA 22·34. The sump is raised 
approximately 6 in. above ground surface and abuts an asphalt parking area to the west 
and north and a concrete pad to the east It was therefore necessary to remove the 
asphalt and concrete prior to collecting surface and subsurface soil samples. 

BOring locations 22·3010 through 22-3013, placed at the comers of the sump. and 22-
3014, placed at the outflow pipe, were within 6 ft of the sump .. Each location was cored 
to a depth of approximately 6.5 It or to the soiVtuff interface. Soil samples were collected 
from the cores at three intervals, the surface (0·0.5 ft), at 3.5 ft (the level of the bottom of 
the sump), and at 6.S ft (3 ft below the bottom of the sump). 

Three surface (0.0.5 ft) soif samples (22-3015 through 22-3017) were collected in the 
outfall area and included one sample at the outfall and two additional samples within 25 
ft of the outfall pipe in the downgradient runoff area. Samples were submitted for 
metals, sulfates/copper salts, nitrates/nitrites, fluoride, and cyanide analyses, and for 
VOCs, SVOCs, and HE analyses. Table 5.16.4-1 presents a summary of samples 
collected at this PRS. 

All locations were field screened for radioactivity. organic vapors, and HE prior to sample 
collection. All field screening results were negative or at background levels. 
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L.ocajton 
10 

Sample 
10 

22·3010 AAA8678 

22·3010 AAA8679 

22·3010 AAA8680 

22·3011 AAA8681 

22·3011 AAA8682 

22·3011 AAA8683 

22·3012 AAA8684 

22·3012 AAA8685 

22·3012 AAA8686 

22·3013 AAA8687 

22·3013 AAA8688 

22·3013 AAA8689 
22·3014 AAA8690 

22·3014 AAA8691 
22-3014 AAA8692 

22·3014 AAA8693 

22·3015 AAA8694 

22·3016 AAA8695 

22·3017 AAA8696 

22·3017 AAA8697 

• Request Number 
NA = not analyzed 

TABLE 5.16.4-1 
SUMMARY OF SAMPLES TAKEN 

Deptn 
(tt) 

Media vocs· ~::"VOCS· 

Active Sump Area 

0·0.5 soil 17773 17773 

2.5-3.5 soli 17773 17773 

4.8·5.8 soil 17773 1m3 
0·0.5 soil 17773 17773 

2,5·3.5 soil 17773 17773 

3.4-4.4 soli 17773 17773 

0·0.5 soil 17773 17773 

2.5 .. 3.5 soil 17773 17773 

5.5·6.5 soil 17773 17773 

0·0.5 soli 1m3 1m3 
2.5·3.5 soil 17773 1m3 
5.5·6.5 soli 1m3 17773 

0·0.5 soil 17773 17773 

2.5-3.5 soil 17773 1m3 
5.5-6.5 soil 1m3 1m3 
5.5-6.5 soil 1m3 17773 

Inactive Runoff Area 

0·0.5 soil NA 1m3 
0-0.5 soil NA 1m3 
0·0.5 soil NA 1m3 
0·0.5 soil NA 17773 

5.16.5 Evaluation of Inorganic Chemicals 

ChapterS 

HIgh Inorganic 
Explosives· Chemicals 

• 

17760 17827 

17760 17827 
17760 17827 

17760 17827 

17760 17827 

17760 17827 

17760 17827 

17760 17827 

17760 17827 

17760 17827 

17760 17827 

17760 17827 
17760 17827 

17760 17827 

17760 17827 
17760 17827 

17760 17827 

17760 17827 

17760 17827 

17760 17827 

Inorganic chemicals with concentrations at or above background at PRS 22-014(b) are 
presented in the Table 5.16.5-1 I and their locations are plotted in Figure 5.16.5-1. The 
qualifiers shown in the table have been assigned during baseline validation. However, 
the data have undergone focused validation, and results are summarized in Section 
4.1.16. Baseline validation resulted in the qualification of all lead data as rejected. This 
qualification was determined to be in error, and the lead data are usable as reported. 
Focused validation indicates that all data may be used as reported. 
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Rgure 5.18.5·1 I.ocl%lon!l Dt ItIOrganIC anaJyUta Nt I'lCl:etIO baC\VrtlUI'ICI (Un.s and EQLI) ancUortnlf ~ 
SALI at PRS 22-ot4(b). 

Inorganic analyses of samples taken during this investigation indicate that arsenic. silver, 
calcium, cadmium. copper, chromium. mercury, lead, vanadium, and zinc were present 
in at least one sample at a concentration that exceeds background screening values. 
Calcium, which was detected in one sample above background, is an essential nutrient 
and has no SAL. Ingestion of the maximum observed concentration of calcium at the 
default residential ingestion rate for soil of 200 mglday would result in a daily intake of 
less than 0.4% of the RDA of calcium. Based on this information and the absence of 
Significant toxicity by calcium. calcium was eliminated from further consideration. 

The remaining nine inorganic chemicals, arsenic, silver, cadmium, copper, chromium, 
mercury, lead, vanadium, and zinc, were identified as COPCs for evaluation in the 
screening assessment. The inorganic chemicals with concentrations at or above 
background screening values are summarized in Table 5.16.5-1. 
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TABLE 5.16.5-1 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT/OR ABOVE 

BACKGROUND SCREENING VALUES FOR PRS 22 .. 014(b) 
Sample 10 Location Depth Arsenic Sliver Cadmium Chromium 

10 (tt) (mglkg) (mg/kg (mglkg) (mglkg) 
\ 

SAL NA NA NA 380 38 210 
Bl<gmd NA NA 7.82 2.Qb 2.7 19.3 
UTL1 

Active Sump Area 
MAS678 22-3010 0-0.5 4.4 <0.S9 <0.41 9.5 
AAAS679 22-3010 2.5-3.5 4.3 <.92 <0.42 9.7 
AAAB680 22-3010 4.8·5.B <1.2 <1 <0.46 3.4 
AAASSS' 22·3011 0-0.5 4.1 <0.B6 <0.4 9.6 
AAA8682 22-3011 2.5-3.5 3.9 <0.9 <0.42 10.1 
AAABBB3 22-3011 3.4-4.4 3.S <0.91 <0.42 9.3 
MA86B4 22-30'2 0·0.5 <1.4 <0.77 <0.35 3.' 

AAA86840 22·3012 0·0.5 1.7 <0.77 <0.35 3.6 
MAS685 22-3012 2.5·3.5 3.6 <0.86 <0.4 7.8 
MABS8S 22·3012 5.5-6.5 3.9 <0.B7 <0.4 l' 
AAABS8? 22-3013 0-0.5 <1.B <0.7B <0.36 4.2 
MA8S88 22·3013 2.5-3.5 2.7 <0.85 <0.39 S.? 
MAS689 22·3013 5.5·6.5 2.9 <0.86 7.9 9.1 
AAA8S90 22·3014 0·0.5 <1.7 <0.78 <0.36 3.7 
MABS91 22·3014 2.5·3.5 3.3 <0.89 <0.41 9.5 
MA8692 22·3014 5.5·6.5 3.5 <0.9' <0.42 11.4 
MABS93 22·3014 5.5·6.5 4 <0.92 <0.42 9.6 

Outfall Area 
AAA8694 22-3015 0·0.5 4.4 21.9 <0.38 10.8 

MAB6940 22·3015 0·0.5 NA NA NA NA 
AAA8695 22·3016 0·0.5 <2.3 19 <0.45 8.3 
MA8696 22·3017 0·0.5 9 14.1 <1.1 30.7 
AAA8697 22·3017 0·0.5 5.7 <2.' 1.6 '1.6 

Ctmpter5 

Copper 
(mg/kg) 

2800 
15.5 

7.6 
B 

<'.5 
6.7 
7.4 
7.6 
<4.8 
4.4 
7.1 
B 

S.4 
<4 
6.3 

<3.8 
7.6 
B.3 
6.5 

13 
NA 

14.3 
20.1 
10.4 

a. Upper tolerance limit of Laboratory-wide background data from A, B. and C horizons 
b. Background data not available; sample specific detection limit (Ol) used as screening 
criteria 
NA = n01 applicable 
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TABLE 5.16.S-1(cont) 
INORGANIC CHEMICALS WITH CONCENTRATIONS AT OR ABOVE 

BACKGROUND SCREENING VALUES FOR PRS 22.Q14(b) 
Sample ID Location Depth Mercury Lead Vanadium Zinc 

10 (tt) Jmglkg) (mg/kg) (mQ/kg) (mgJJcq) 
SAL NA NA 23 400 540 23000 

BkCld UTL8 NA NA 0.1 23.3 41.9 50.8 
Active Sum!) Area 

AAA8618 22-3010 0-0.5 <0.04 11.7(R) 22 28.4 
AAA8679 22-3010 2.5-3.5 <0.03 11.8fR) 24.1 31.7 
AAA86S0 22-3010 4.8-S.S <0.03 3.4(R) <3.7 15.3 
AAAS6S1 22·3011 0-0.5 <0.03 10.B(Rt 22.1 26.9 
AAA8682 22·3011 2.5-3.5 <0.03 9.7(R) 22 29.6 
AAA8Se3 22-3011 3.4-4.4 <0.04 10.2(R) 21.2 29.9 
AAA8684 22-3012 0-0.5 <0.03 5.7{R) <8.5 28.1 

AAAS684D 22-3012 0-0.5 <0.03 5.9 6.6 30.7 

AAA868S 22-3012 2.5-3.5 <0.03 64.9(R) 16.2 25.9 

AAA8686 22-3012 5.5-6.5 <0.04 17(RJ 20.7 33.7 
AAA8687 22-3013 0-0.5 <0.03 9.9(R) <10.5 26.2 
AAAS6SS 22-3013 2.5·3.5 <0.03 12.3{R) 18 25.2 
AAASS89 22-3013 5.5-6.5 <0.03 I 12(R) 19.1 31.7 
AAAS690 22-3014 0·0.5 <0.03 6.6{RJ <8.3 27 
AAA8691 22-3014 2.5-3.5 <0.03 9.6(R) 22.4 28.3 
AAAB692 22-3014 5.5-6.5 <0.04 9.BIRJ 23.1 32.4 
AAA8693 22-3014 5.5-6.5 <0.04 13.9(R) 20.9 27.6 

Outfall Area 

AAAB694 22-3015 0-0.5 0.16 I 19LR) 1B.6 32.S 

AAA86940 22-3015 0-0.5 NA NA NA NA 
AAAB69S 22-3016 0-0.5 <0.13 12(R) 16.9 63.1 
AAAB696 22-3017 0-0.5 0.71 53.3(Rl 76.9 109 
AAAa697 22-3017 0-0.5 1.4 37.9(R) 56.4 116 

a. Upper tolerance limIt of Laboratory-wIde background data trom A, B, and C honzons 
NA = not applicable 

5.16.6 Evaluation of Radfonuclldes 
No radlonuclide contamination was expected at this facility based on past operations, 
and no specific radionuclide analyses were performed. 

5.16.7 Evaluation of Organic Chemicals 
Detected organic chemicals at PRS 22-0'4(b) are presented in the Table 5.16.7-1 and 
their locations plotted in Figure 5.16.7-1. The qualifiers shown in the table have been 
assigned during baseline data validation. The results of the focused data validation are 
presented In Section 4.3.16. All voe target analytes, with the exception of acetone, 
were undetected, and the focused validation concluded that the data are usable as 
reported. SVOC results were determined to be potentially biased low, but the results 
were used as reported, and the potential low bias would not alter site decisions. 

HE data were originally rejected due to poor surrogate and ac blind recovery. However, 
focused validation indicates that the data may be used as reported with the 
understanding that the reported values may be biased low by approximately 50%. 
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02 Acenaphthalene 
03 Acetone 
04 Benzc(B] anthracene 
06 Benzc(bj flucranthene 
07 BenzO(O.h.Q perylene 
08 BenzO(kl fluorarnhene 
09 .BIs(2-ethylhexyl) phthalate 
010 Chrysene 
012 Flucranthena 
014 Indenc[1.2.3-cdJ pyrena 
015 Phenanthrene 
016 Pyrena 

ChBptet;,S. 

Figure 5.16.7-1. LocaUona of organic analytes that exceed background (UTu and eQu) andlor 
that exceed SALs at PRS 220014(b). 
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Acetone and bis(2ethylhexY!)phthalate were reported above eOL in PRS, samples. 
None of these compounds were reported at levels greater than SALt and all three are 
identified as copes for further evaluation. 
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Ten PAH compounds were reported as positively detected at two active sump area 
locations investigated at PRS 22-014(b). The PAHs were detected at concentrations 
ranging from 0.41 to 23 mg/kg and, as stated in Section 4.3.14, the results are 
potentially biased low. 

No PAHs were reported above ECL in any outfall area samples. The two borings with 
elevated PAHs were both located near the active sump, which Is surrounded by an 
asphalt parking area. Asphalt paving material Is a common source of PAHs, and 
investigation of the sump area required boring atter removal of the paved surface. 
Based on the location of the reported PAHs, the recognized potential source, and the 
lack of reported PAHs In the outfall discharge area, these constituents were eliminated 
from further consideration at the PRS. However, as a point of reference and consistent 
with the approach proposed in the draft PAH policy paper, an estimation of risk resulting 
from the maximum observed concentrations of the eliminated PAH chemicals has been 
performed. 

Seven of the eliminated PAH compounds, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dlbenzo(a,h)anthracene, and 
indeno(' ,2,3 .. cd)pyrene, are Identified as carcinogens, and an estimated risk due to each 
individual compound can be calculated by the following: 

where: 
• Site Risk Level = Calculated risk value 
• PAG Risk Level = 1 x 10.06 for carcinogens or a hazard index of 1 for 

non carcinogens 
• Site Soli Concentration = Concentration of PAH In soli at the site 

(mglkg) 
• PRG = Risk-based concentration in soil for residential exposure 

assumptions (mglkg) 
Individual risks and total carcinogenic risk for the seven compounds are presented 
below. 

(mg/kg) 
aXlmum 

Concentration 
(m k) 

IS 

The individual and total risks presented by the eliminated carcinogens do not 
substantially exceed the generally acceptable risk range of 1.0E-4 to , .OE·6 for 
carcinogens. The acceptability and elimination of these compounds at these levels is 
further justified by the existence of asphalt source material in the area of the 
Investigation. 

5.16.8 Rlsk .. Based Screening Assessment 

No chemicals present at PRS 22·014(b) and identified as COPCs based on background 
screening criteria were reported at concentrations exceeding SAL. 
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Eight of the COPCs are identified as eliciting noncarcinogenic effects, and two copes 
are identified as eliciting carcinogenic effects. These COPCs were submitted to MCE, 
and the results are presented In Table 5.16.8-1. 

TABL.E 5.16.8-1 
MULTIPLE CHEMICAL EVALUATION FOR SOIL SAMPLES AT PRS 22'()14(b) 

Value 

e~~~~~r---~--~------~~~~----~ a. 
b. Total may not equal the sum of normalized values due to rounding 

5.16.9 Human Health Risk Assessment 

Based on the result of the screening assessment, no risk assessment was performed. 

5.16.10 Preliminary Ecological Assessment 

In cooperation with the NMEO and EPA Region 6, the Laboratory ER Project is 
developing an approach for ecological risk assessment. Further ecological risk 
assessment a~ PRS 22-014{b) will be deferred until the site can be assessed as part of 
the ecological exposure unit methodology currently being developed. 

5.16.11 Conclusions and Recommendations 

PRS 22-014(b) has been characterized and assessed based on the results of a Phase I 
investigation. PAH compounds were reported at two boring locations, and the results 
were potentially biased low. These compounds are not associated with the activities at 
the site, and the potential low bias would not alter the recommendation that they be 
removed from consideration as COPCs at the PRS. 
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Limited inorganic contamination was observed in outfall area samples. While the extent 
of this contamination was not bounded by the current investigation, no chemical is 
consistentty reported in the outfall area at substantially elevated levels relative to SAL. 
Based on the existing information, it can reasonably be concluded that the PAS presents 
no unacceptable human health risk and is recommended for NFA. 

No human health COPCs were identified based on the screening of this PRS, and NFA 
is recommended. This recommendation is based on the NFA criterion 4 (Los Alamos 
National Laboratory, Environmental Restoration Department, Project ConSistency Team 
Policy number 015) that states, "The PRS has been characterized or remediated in 
accordance with current applicable state or federal regulations, and the available data 
indicate that contaminants of concern are either not present or are present in 
concentrations that would pose an acceptable risk under the projected future land use. 
The determination of acceptable risk and future land use has considered stakeholder 
involvement." A Class III permit modification will be requested to remove this site from 
the HSWA Module of the Laboratory's RCRA operating permit. 

5.16.12 Sampling and Analysis Plan for PRS 22-014(b) 

Due to the Conclusions and Recommendations presented for this PRS, no further 
investigation requiring a sampling and analysis plan is recommended at this time. 
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5.17 Potential Release Site - 06-007(9) 

PRS 06-007(g), shown in Figure 5.17-1, is former AOe e-6-004, the former site of 
Building TA-6·12. Limited contamination observed at the site consisted of inorganic 
metals. The area is proposed for NFA. 

-.. 
N 

-.... - + 
--"._, 

' .. 

PRS Q6.OO1(g) 

-. 

Figure 5.17·1. Locations of PAS 060007(gINmple •• 

5.17.1 History 

This PRS is discussed in further detail in Section 5.5 of the RFI Work Plan for OU "" 
(LANL 1993, 26068). 

Explosives, particularly PETN. were pressed in building TA-6-12 prior to the building 
being moved and reinstalled as an addition to building TA·S·1 in 1949. During field 
investigations, exploded detonator housings were found discarded over approximately a 
5·sq·ft area adjacent to the former building location. Based on this evidence, the unit 
was classified as a Surface Disposal Area. 
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Parts that appeared likely to contain explosives were tested and found to be free of 
explosives. Based on field observations and indirect archival evidence, possible 
contaminants at this PRS Include metals, HE, VOCs, SVOCs, and radionuclldes. 

5.17.2 Description 

No further site-specific information on geology, hydrology, soils, or wildlife habitat 
associated with this PRS is required. General area geology, hydrology, soils, or wildlife 
habitat information associated with this PRS is presented in Chapter 2. 

5.17.3 Previous Investlgatlon(s) 

No previous Investigations have been performed at this site. 

5.17.4 Field Investigation 

The objective of the Investigation was to determine whether contamination is present In 
media associated with the tormer facility; and, if present, does it pose an unacceptable 
human health risk based on the results of a screening assessment. There are no 
records of waste disposal activities related to this PRS. DeSignation of this area as a 
PRS was based on the observation of a small pile of discarded, exploded detonator 
housings near the remains of a concrete building foundation. The investigation was 
reconnaissance in nature and intended to characterize surface and near-surface soils in 
the general area of the former building. 

The field sampling activities, completed on 7 July 1994, were based on a conceptual 
model of potential unplanned release of materials to the general area as the result of 
normal operations. The Investigation utilized visual observation as well as radiological 
and metal detector field screening to Identify three locations for biased sampling. The 
sampling locations were staked. and surface (0-0.5 ft) and subsurface samples (2.5-3.5 
ft) soli samples were collected at locations 06-5004 through 06-500S, using a hand 
auger. One sampling location (OS·5004) included the area of exploded detonator 
housings. Table 5.17.4-1 presents a summary of samples taken for this PRS. 

All locations were field screened for radioactivity. organic vapors, and HE prior to sample 
collection. All field screening results were negative or at background levels. 
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Location Sampre 
10 10 

06-5004 AAA8832 
06-5004 AAA8833 

06-5005 AAA8834 
06-5005 AAA8835 

06·5006 AAA8836 
06-5006 AAA8837 

.. Request numbers 
NA = not analyzed 

Depth 
(ft) 

0-0.5 
2.5-
3.5 
0-0.5 
2.5-
3.5 
0·0.5 
2.5· 
3.5 

TABLE 5.17.4-1 
SUMMARY OF SAMPl.ES TAKEN 

Media VOCs SVOCs" High 
• Explosives 

• 
soil NA 18064 18075 
soil 18064- 18064 18075 

5011 NA 18064 18075 
soli 18064 18064 18075 

soil NA 18064 18075 
soil 18064 18064 18075 

Inorganic Radio-
Chemicals· nuclides 

• 
18039 18832 
18039 18832 

18039 18832 
18039 18832 

18039 18832 
18039 18832 

5.17.5 Evaluation of Inorganic Chemicals 

Inorganic chemicals with concentrations at or above background at PRS 06-007(9) are 
presented in Table 5.17.5-1 and their locations plotted in Rgure 5.17.5 .. ,. The qualifiers 
shown in the table have been assigned during baseline validation. However. the data 
have undergone focused validation, and results are summarized in Section 4.1.7. 
Focused validation of the data set determined that lead results for samples AAA8832 
and AAASB34 were incorrectly reported and should be 1410 and 22.5 mg/kg, 
respectively. All other data were determined to be usable as reported. 
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Flgure 5.17.501. Locltlonl of Inlly1t1 thlt exCHd blckground (UTLe Ind EQLe) Indlor thl' •• end 
SALe I' PAS 0&0007(g). 

Seven Inorganic chemIcals, sliver, calcium. cadmium. copper, lead, nickel. and zinc, 
were reported In Investigation samples at levels greater than background screening 
values. Calcium. which has no established SAL, was reported above background UTL 
In one soil sample. Calcium Is a recognized essential human nutrient with an 
established RDA. Ingestion of calcium at the maximum observed concentration and 
default ingestion rate of 200 mg/day would result in an Intake of less than 1% of the 
RDA. Based on this Information and the limited toxicity of calcium. this chemical was 
eliminated from further consideration at the site. 

No additional statistical background analys~s was performed on the data set, and the 
remaining five chemicals were identified as copes for further evaluation. 
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. TABLE 5.17.5-1 . 
INORGANIC CHEMICALS WITH CONCENTRAnONSAT OR ABOVE 

BACKGROUND SCREENING VALUES FOR PRS 

horizons. 
b. NA = Not analyzed. NlA = not applicable. . 
c. Background data not available, sample-specific detectIon limit (DL) used as screening 
criteria 

5.17.6 Evaluation of Radlonuclides 

Radlonuclldes with concentrations at or above background at PRS 06-007(g) are 
presented in the Table 5.17.6 .. 1 and the, locations plotted in Figure. 5.17.5-1. The 
qualifiers shown In the table have been assigned during baseline data. validation. 
Focused validation of the data set' Indicates the potential for a slight high bias. This 
potential bias would not alter the decisions made in subsequent screening processes, 
and the data were used as reported. 

Ceslum .. 137 was reported at two sample locations with activities that exceed background 
screening values, and this radiorluclide was, therefore, identified as a COPC for further 
evaluation. 
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AAA8834 
AAASS34D 
AAA8SS5 
AAASS36 
AAA8837 2.4-3.5 
a. pper to erance Imlt 0 oratory-wI e 
background values from A. 8, and C horizons. 
b. NI A = not applicable 
c. Maximum detected value from Environmental 
Surveillance data 

5.17.7 Evaluation of Organic Chemicals 

Cha,pter5 

Detected organic chemicals at PRS 06-007(g) are presented in the Table 5.17.7-1, and 
the locations are plotted in Figure 5.17.5·1. The results of the focused data validation. 
presented in Section 4.3.7. indicate no problems with the vec or svec data. Focused 
validation of the HE data set found all ac requirements were acceptable. The HE data 
were determined to be usable as reported with the recognition of potential low bias due 
to extended holding times. 

TABLE 5.17.7-' . 
DETECTED ORGANIC CHEMICALS FOR PRS 06-007 

Depth Acetone DJ-n- Methylene 
(tt) (mglkg) butylphthalate chloride 

m Ik m 

<0.37 
N/A = not applicable NA = not analyzed 

No HE compounds were detected in any site samples, and all HE components were 
eliminated from further consideration at the PRS. . 

Three organic chemicals were reported above EaL in site samples. However, focused 
data validation indicates that these detected organics are laboratory contaminants and, 
therefore, they were eliminated from further consideration. No organic COPCs have 
been identified for evaluation at this PRS. 
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5.17.8 Risk-Based Screening Assessment 

No organic compounds were identified in the organic chemical evaluation. Section 
5.17.6, as COPCs requiring further evaluation in the Risk-Based Screening Assessment. 

One radionuclide. Cs-137. was reported in surface soils samples at activities of 
approximately 2.0 pCi/g relative to the maximum reported background activity from 
Environmental Surveillance data of 1.4 pCl/g. These reported activities were recognized 
through the focused validation process as being potentially biased high. In addition. the 
reported value is less than SAL. Because no other radionuclides were identified as 
COPOs through the screening process, no MCE and no further evaluation of this class of 
contaminants is necessary. Cesium-137 is eliminated from further consideration. 

Four inorganic chemicals, silver. cadmium. lead, and nickel, were reported in site 
samples at levels that exceed Laboratory"background UTL None of these constituents 
exceeded SAL in any sample, and the three chemicals were evaluated for 
noncarcinogenic MCE. The total noncarcinogenic MCE was determined to be 0.9. and 
the results of the MCE calculation are presented in Table 5.17.8-2. 

TABLE 5.17.8-2 
MULTIPLE CHEMJCAL EVALUATION FOR SOIL SAMPLES AT PRS AGGREGATE 

06-007(g) 

a. ng 
b. Total may not equal sum of normalized values due to rounding 

5.17.9 Human Health Risk Assessment 

Based on the result of the screening assessment, no risk assessment was performed. 

5.17.10 Preliminary EcologIcal Assessment 

In cooperation with the NMED and EPA Region 6, the Laboratory SR Project is 
developing an approach for ecological risk assessment. Further ecological risk 
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assessment at PRS 06-007(g) will be deferred until the site can be assessed as part of 
the ecological exposure unit methodology currently being developed. 

5.17.11 Conclusions and Recommendations 

PRS 06-007(g) has been characterized and assessed based on the results of a Phase I 
AFI. The locations sampled were selected based on the results of field screening 
(radiological and metal detector) techniques as well as visual inspection. One location, 
06-5004 was Identified for sampling based on the observation of a small amount 
(probably less than 500 g) of metal fragments (spent detonators cases) over an area of 
less than S-sq-tt. 

There is no indication of broad significant contamination at the PRS based on field 
observation, field screening, and analytical results. No organic or radlonucllde 
contamination is Indicated at the site. All inorganic chemical contamination at the PRS 
was determined to be associated with sample location 06-5004, the area of discarded 
detonator parts. All contamination at that location appears to be associated with the 
upper soil interval with no vertical migration. 

Two noncarcinogenic chemicals, copper and lead. were reported at levels up to ten 
times SAL, and the total normalized MCE for noncarcinogens above background is 0.9. 
However, based on the sampling activity and results, It can be reasonably concluded 
that the scraening assessment results are due to the sampling and analysis of 
particulate metal fragments from the small debris area. No viable exposure areas or 
pathways exist at this PRS, and there is no unacceptable human health risk under 
CLlrrent or future conditions. 

Therefore, no human hr:lalth COPCs were Identified based on the screening of this PRS, 
and NFA i$ recommended for this approximately S-sq-ft area. This recommendation is 
based on the NFA criterion 4 (Los Alamos Nationa.1 Laboratory, Environmental 
Restoration Department, Project Consistency Team Policy number 015) that states, "The 
PRS has been characterized or remediated In accordance with current applicable state 
or federal regulations, and the available data indicate that contaminants of concern are 
either not present or are present in concentrations that would pose an acceptable risk 
under the projected future land use. The determination of acceptable risk and future 
land use has considered stakeholder involvement." A Class III permit modification 
should be requested to remove this site from the HSWA Module of the Laboratory's 
RCRA operating permit. 

5.17.12 Sampling and Analysis Plan for PRS 06-007(g) 

Due to the Conclusions and Recommendations presented for this PRS, no further 
investigation requiring a sampling and analysis plan is recommended at this time. 
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APPENDIX A. ANAL meAL DATA 

All analYtIcal data are available on FIMAD. If FIMAD Is not accessible, data will be , 
provided upon request. A hard copy of the data Is available from the RPF RFI Report for 
PRSs inTA-6, -8, -22, and -40. 
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APPENDIX B DATA QUALITY EVALUATION TABLES 

TABLE B·1 
SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL RESULTS FOR TAoS, 

PRS 06.001 (a) 

LOCATION 
10 

06-0001 

06-0001 

06-0002 

SAMPLE ID MATRIX SUITE 

REQUEST 
NUMBER 

AAA8B61 Soli INORG 16511 

AAA6B62 Soli INORG 18511 

AAAaB63 Soli INORG 18511 

,., .. 

COMMENTS' 

Hg and CN results qualified as 
undetected estimated (UJ) 
because of missed holding tIme. 
Chromium result qualified as 
estimated (J) because of low 
(84% and 72%) CC blind 
recoveries.· MatrJx spike 
recoveries for As. Or and Hg 
are 100% :I: 20%;. The CN 
spike recovery is 93%. 
Duplicate sample results are 
generally within 30% of the 
average of the duplicate 
concentrations. 

Hg and CN results qualified as 
undetected estimated (UJ) 
because of missed·holdlng time. 
Chromlum result qualified as 
estimated (J) because of low 
(84% and 72%) . CO blind 
recoveries. Arsenic result 
qualified as estimated (J) 
because of high (544% and 
106%) CC blind recoveries. 
Matrix spike recoveries for As, 
Cr and Hg are 100% :I: 20%:~ 
The CN spike recovery is 93%. 
Duplicate sample results are 
generally within 30% of the 
average of the duplicate 
concentrations. 

Hg and ON results qualified as 
undetected estimated (UJ) 
because of missed holding time. 
Chromium result qualified as 
estimated (J) because of low 
(84% and 72%) CC blind 
recoveries. Arsenic result 
qualified as estimated (J) 
because of high (544% and 
10£%) CCbllnd recoveries: 
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Matrix spike recoveries for As, 
Cr and Hg are 1000k ± 20%;. 
The eN spike recovery is 93"". 
Duplicate sample results are 
generally, within 30% of the 
average' of the duplicate 
concentrations. 

06-0002 AAA8864 Soil fNOAG 18511 Hg and eN results qualified as 
undetected 'estimated (UJ) 
because, of missed holding time. 
Chromium result qualified as 
estimated (J), because of low 
(84% and,72%) CC blind 
recoveries.' ' , Arsenic result 
qualified, 'as estimatec:t (J) 
because of high (544% and 
106%) CC blind recoveries. 
Matrix spike recoveries for As, 
Cr ,and Hgare 100% ± 20%;. 
The eN' spike recovery is 93%. 
Duplicate sample results are 
generally within sao" of, the 
average, of the duplicate 
concentrations. 

OS"()o02 AAA8864 Soil SVOCs 18265 All results " except chrysene 
result qualified as estimated 
undetected " (UJ). Chrysene 
qualified', as estimated (J). 
Surrogate, recoveries range 
from 30% to 45%. 

06-0003 AAA886S Soli rNORG 18511 Hg ancfCN'results quaftf/ed as 
undetected, estimated (UJ) 
because of missed holding time. 
Chromium result qualified as 
estimated' (J) because of low 
(84% and ,72%) CC blind 
recoveries. ArsenIc result , 
quarlfied as estimated (J) 
because of high (544% and 
106%)', CC ' blind recoveries. 
Matrix' spike. recoveries for As, 
Cr and 'Hg are'1oo% ± 20%;. 
The CNsplke recovery is 93%. 
Duplicate:' sample results are 
generally within 30% of the 
average, of the duplicate 
concentrations. 

06-0003 MAS866 Soil INORG 18511 Hg and eN results qualified as 
undetected estimated (UJ) 
because of missed holding time. 
Chromium result Qualified as 



(84% and 72%) ac blind 
recoveries. Arsenic result 
qualified as estimated (J) 
because at high (544% and 
106%) CC blind recoveries. 
Matrix spike recoveries for As, 
Cr and Hg are '00% ± 20%;. 
The CN spike recovery is 93%. 
Duplicate !'lample results are 
generally within 30% of the 
average of the duplicate 
concentrations. 

06-0004 AAAS6S7 Soli INQRG 1S511 Hg and CN results qualified as 
undetected estimated (UJ) 
because of missed lioldlng 
time. Chromium result qualified 
as estimated (J) because of low 
(64% and 72%) ac blind 
recoveries. Arsenic result 
qualified as estimated (J) 
because of high (544% and 
106%) QC blind recoveries. 
Matrix spike recoveries for As, 
Cr and Hg are 100% :t: 20%:~ 
The CN spike recovery Is 93%. 
Duplicate sample results are 
generally within 30% of the 
average of the duplicate 
concentrations. 

06 .. 0004 AAA6S68 SoU INORG 18511 Hg and CN results qualified os 
undetected estimated (W) 
because" of missed holding 
time. Chromium result quaUfled 
as estimated (J) because of low 
(S4% and 72%) ac blind 
recoveries. Arsenic result 
qualified as estimated (J) 
because of high (544% and 
106%) CC blind recoveries. 
Matrix spike recoveries for As. 
Cr and Hg are 100% :t: 20%;. 
The CN spike recovery Is 93%. 
Duplicate sample results are 
generally within 30% of the 
average of the duplicate 
concentrations. 

06-0004 AAAS869 Soli INORG 18511 Hg result qualified as 
undetected estimated (UJ): CN 
results quallfied"as estimated (J) 
because of missed holding 
time," Chromium result qualified 
as estimated (J) because 'of low 

' ... '" ' 
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ee blind recoveries. Matrix 
spike recoveries for Cr and Hg 
are 100% ± 20%;. The CN 
spike recovery Is 93%. 
Duplicate. sample results are 
generally within 30% of the 
average of the duplicate 

I . concentrations. 

06-0004 AAA8870 Soil INORG 18511 Hg and CN results qualified as 
undetected estimated (UJ) 

I because of . missed holding 

I 
times. Chromium result 
qualiffed' as estimated (J) 

I 

because of low (84% and 72%) 
CC· blind. recoveries. Matrix ,. . 
spike recoveries tor Cr and Hg 
are 100% ± 20%;. The CN 

I . . spike recovery is 93%. 
Duplicate. sample results are 

I 
generally within 30% of the 
average of' the duplicate 

I 
concentrations. 

i·· 06-0005 AAA8871 Soil INORG 18511 Hg and CN results qualified as 
I • undetected estimated (UJ) 

because ot missed holding 
time. Chromium result qualified 

I 
as estimated (J) because of low 
(84% and 72%) QC blind 

i recoveries" . Arsenic result 
qualified as estimated (J) 

I· because of high (544% and 
I 

106%) ac blind recoveries. 
1 

. . 

I Matrix spike· re"'...overies for As, 
Cr and Hg are .. 100% ± 20%;. 
The CN spike recovery is 93%. 

(. Duplicate sample results are 
·generally wtthin 30% of the 
average of the duplicate 
concentrations. 

06-0005 AAA8871 Soil SVOCs 18265 Acenaphthene, 0-

chlorophenol, 1,2,-
dichlorobenzene, 2,4-
dichlorophenol. fluorene, 2-
methylphenol, . naphthalene and 
1,2,4-trichlorophenol results 
qualified' as. estimated 
undetected (UJ). Surrogate 
recoveries range from 58% to 
69%. 

06-0005 AAA8872 Soil INORG 18511 Hg and CN results qualified as 
undetected" . estimated (UJ) 

~ __ • __ A.._. <41!11" 
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because of missed holding 
time. Chromium result qualified 
as estimated (J) because of low 
(84% and 72%) CC blind 
recoveries. Arsenic result 
quallfled as estimated (J) ", 
because of high (544% and 
106%) CC blind recoveries. 
Matrix spike' recoveries for As, 
Cr and Hg are '00% l: 20%;. 
The CN spike recovery Is 93%. 
Duplicate sample results ara 
aenerally within 30% of the 
average of the duplicate 
concentrations. 

06-0005 AAA8B73 5011 INORG 18511 Hg and CN results qualified as 
undetected estimated (UJ) 
because of missed holding 
time. Chromium result qualified 
as estimated (J) because of low 
(84% and 72%) CC blind 
recoveries. Arsenic result 
qualified as estimated (J) 
because of high (544% and 
106%) CC blind recoveries. 
Matrix spike recoveries 10r As, 
Cr and Hg ara 100% l: 20%;. 
The eN spike recovery Is 930,(,. 
Duplicate sample results I1ra 
generally within 30% of the 
avarage of the duplicate 
concentrations. 

06·0006 AAAB874 5011 INORG 1B511 Hg and eN results qualified as 
undetected estimated (UJ) 
because of missed holding 
time. Chromium result qualified 
as estimated (J) because of low 
(B4% and 720/0) CC blind 
recoverles~ Arsenic result 
qualified as estimated (J) 
because of high (544% and 
106%) CC blind recoverleg. 
Matrix spike recoveries for As, 
Cr and Hg ara 100% l: 20%;. 
The eN spike recovery Is 93%. 
Duplicate sample results are 
generally' within 30% of the 
average . of the duplicate 
concentrations. 

06-0006 AAABB75 5011 INORG 18511 Hg and eN results qualified as 
undetected estimated (UJ) 
because of missed holding 
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time. Chromium result qualified 
as estimated (J) because of low 
(84% and 72%) CC blfnd 
recoveries; Arsenic result 
qualified as estimated - (J) 
because . of high (544% and 
106%) CO blind recoveries. 

I . Matrix spike recoveries for As. 
Cr and Hg are 100% ± 20%;. 

I . The ON spike recovery is 93%. 
Duplicate - Sample results are 
generally within 30% of the 
average of. the duplicate 
concentrations. 

06·0006 AAA8876 Soli INORG 18511 Hg and CN results qualified as 
undetected • estimated (UJ) 
because· of -. missed holding 
times: -Chromium result 
qualified' as· estimated (J) 
because of low (84% and 72%) 
CO blind recoveries. Matrix 
spike recoveries for Crand Hg 
are 100% :f:' 20%;. The CN 
spike recovery Is 93%. 
Duplicate' sample results are 
generally within' 30% of the 
average· of the duplicate 
concentrations. 

06"0006 AAABB77 Sol/ INOAG 18511 Hg and CN results qualified as 
undetected estimated (UJ) 
because of missed holding 
times. Chromium result 
qualified . as- estimated (J) 
because of low (84% and 72%) 
CC blind recoveries. Matrix 
spike recoveries for Cr and Hg 
are 100% ::: 20%;. The CN 
spike. recovery is 93%. 
Duplicate sample results are 
generally within 30% of tho 
average of the duplicate 
concentrations. 

OS .. 0007 AAA8878 Soil INOAG 1B511 Hg and CN results qualified as 
undetected estimated (UJ) 
because of -missed holding 
time. Chromium result qualified 
as estimated (J) because of low 

I 
I-

(84%' and 72%) CC blind 
recoveries. ' Arsenic result 
qualified as estimated (J) 
because. of high (544% and 
1 OS% Y OC - blind recoveries. 

ber 1997 RFIRetJortfor,TA.a6 . .(JIl, -22. -4lJ 
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06-0007 AAABB79 Soil INORG 18511 
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Appendix 8 n. 
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Matrix spike recoveries for As, 
Or and· Hg are 100% :!: 20%;. 
The CN spike recovery is 93%. 
Duplicate sample results are 
generally within 30% of the 
average of the duplicate 
concentrations. .:t 
Hg and CN results' qualified as 
undetected estimated (W) 
because of missed holding 
time. Chromium result qualified 
as estimated (J) because of low 
(B4% and·72%) CC blind 
recoveries. Arsenic result 
qualified as estimated (J) 
because of high (544% and 
106%) CC blind recoveries. 
Matrix spike recoveries for As, 
Cr and Hg are 100% ± 20%;. 
The eN spike recovery Is 93%. 
Duplicate sample results are 
generally within 30% of the 
average of the duplicate 
concentrations. 
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TABLEe.2 
SUMMARY OF QUAUTY ASSURANCE/QUALITY CONTROL RESULTS FOR TA-6, PRS 

06-o01(b) 

LOCATION REQUEST 
ID SAMPLE 10 MATRIX SUITE NUMBER COMMENTS 

OS-0008 AAA8882 Soil SVOCs 18182 Anthracene. o-chlorophenol. 
dlbenzofuran. 1,2-
dichlorobenzene, 2.4-
dichlorophenol, 2,4-

i . dlnitrotoluene, 2-methylphenol, 
naphthalene. 2-nitrophenol and 
1.2,4-t~hloropheno' results 
Qualified as undetected 
estimated, (W) because of low 
recoveries of selected 
compounds ,In selected QC 
blind samples. Surrogate 
recoveries range from 20% to 
113%. 

OS-0009 AAA8884 Soil SVOCs 18182 Anthracene, o-chlo rophenol, 
dlbenzofuran, 1,2" 
dichlorobenzene, 2.4-
dlchlorophenol, 2,4-
dlnltrotoluene, 2-methylphenol, 
naphthalene, 2-nltrophenol and 
1,2.4-trichlorophenol results 
qualified as undetected 
estimated' CUJ) because of low 
recoveries of selected 
compounds: in ,selected CC 
blind, ' samples. Surrogate 
recoveries range from 38% to 
125%., 

06-0015 AAA8897 Soil SVOCs 18182 Anthracene, " o--chlorophenol, 
dibenzofuran, 1,2-
dichlorobenzene, 2,4-
dlchlorophenol. 2.4-
dinitrotoluene,2-methylphenol, 
naphthalene",' 2-nitrophenol and 
1,2,4-trichlorophenol results 
qualified' as undetected 
estimated {UJ} because of low, 
recoveries . of selected 
compounds • 'in selected OC 
blind samples.' Surrogate 
recoveries range from 56% to 
110%. 

RFf ReDort for TA..06 . ..a8. -22. -4D 
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TABLE B-3 
SUMMARY OF QUAUTY ASSURANCE/QUALITY CONTROL RESULTS FORTA-6, PRS 

06-003(a), 6..008, and C-6.(119 

LOCATION 
10 

06-4001 

06-4001 

06-4002 

06-4002 

06-4003 

SAMP1.E 10 MATRIX SUITE 
REQUEST 
NUMBER 

AAB7839 Soil INORG 18523 

AAB7839 Soli RAO 18979 

AA87840 Soli INORG 18523 

AA87840 Soil RAD 18979 

AA87841 Soil HE 18504 

COMMENTS 

CN, Cr. V t and T1 results 
qualified as estimated (J) or, 
undetected, estimated (UJ) 
because of low CC bUnd 
recoveries (eN: 57% and 78%; 
Cr: 63% and 84%; V~ 64% and 
90%; TI: 70%). Hg also 
originally qualified because of 
low Laboratory Control Sample 
(LCS) recoveries. but this was 
determined to be a reporting 
error. ,Hg data are not qualified; 
Hg LCS recoveries were 97% 
on two LeSs. 

Cs-137, U-234, and U·23B 
results qualified as estimated (J) 
because of QC blind sample 
results outside of the 3·sigma 
acceptance limits. ' 

CN. Cr, V. and TI results 
qualified as estlmated (J) or 
undetected estimated (UJ) 
because of low QC, blind 
recoveries (eN: 57% and 78%; 
Cr: 63% and 84%; V: 64% and 
90%; T1: 70%). Hg also 
origina\ly qualified because of 
low Laboratory Control Sample 
(LCS) recoveries, but this was 
determined to be a reporting 
error. Hg data are not qualltled: 
Hg LCS recoveries were 97% 
on two LCSs. 

Cs-137, U-234. and U-238 
results qualified as estimated (J) 
because of QC blind sample 
results outside of the 3~slgma' 
acceptance limits. 

HMX result qualified as 
estimated (J) because of high 
surrogate recovery and should 
be used with cognizance of 
potential hlah bias. RemllinlnQ 
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06 .. 4003 AAB7841 Soli 

06·4003 AAB7841 5011 

06--4004 AAB7842 Soil 

AAB7842 Soil 

06-4004 AAB7843 Soil 

INORG 18523 

RAO 18979 

INORG 18523 

RAO 18979 

INORG 18523 

analyte values. qualified as 
undetected estimated (UJ) 
based on missed holding times 
but acceptable to high 
surrogate recoveries. 

CN. . Cr. V.. and TI results 
qualified' as estimated (J) or 
undetected estimated (UJ) 
because of low CC blind 
recoveries (CN: 57% and 78,¥0: 
Or: 63% and 84%; V: 64% and 
90%: TI: 70%). Hg also 
originally qualified because of 
low Laboratory Control Sample 
(LCS) recoveries. but this was 
determined to be a reporting 
error. Hg data are not qualified; 
Hg LCS recoveries were 97% 
on two LCSs. 

CS-137. U·234. and U·238 
results qualified as estimated (J) 
because of CC bHnd sample 
results' outside' of the 3-slgma 
acceptance limits. 

CN, Cr. V. and TI results 
qualified as estimated (J) or 
undetected· estimated (OJ) 
because of low CC blind 
recoveries (CN: 57% and 78%; 
Cr: 63% and 84%; V: 64% and 
90%; .TI: 70%). Hg also 
originally qualified because of 
low Laboratory' Control Sample 
(LCS) recoveries; but this was 
determined. to be a' reporting 
error. Hg data are not qualified; 
Hg LCS' recoveries were 97% 
on two LCSs. 

CS-137,' U .. 234,' , and U·238 
results. qualified as estimated (J) 
because .of CC btlnd sample 
results, outside of the 3·slgma 
acceptance limits •. 

CN. . Cr. V.'. and TI results 
qualified as estimated (J) or 
undetected estimated (W) 
because' of low' CC blind 
recoveries (CN~ 57% and 78%: 
Cr: 63% and 84%;. V: 64% and 
90%' TI:' 70%t Ha also 



06-4004 AAB7843 Soil RAD 18979 

06-4005 AAB7844 Soil INORG 18523 

06-4005 AA87844 SoH RAD 18979 

06-4005 AAB7845 Soli INORG 18523 

06-4005 AAB7845 Soli RAD 18979 

"j. ... 
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originally qualified because of. 
low Laboratory Control Sample 
(LCS) recoveries, but this was 
determined to be a reporting 
error. Hg data are not qualified; 
Hg LCS recoveries were 97% 
on two LCSs. 

Cs-137, U-234, and U-238 
results qualified as estimated (J) 
because of CC blind sample 
results outside of the 3-sigma 
acceptance limits. 

CN, Cr, V, and TI results 
qualified as estimated (J). or 
undetected estimated (UJ) 
because of low CC blind 
recoveries (CN: 57% and 78%; 
Cr. 63%· and 84%; V: 64% and 
90%; T1: 70%). Hg also 
originally qualified because of 
low Laboratory Control Sample 
(LCS) recoveries, but this was 
determined to be a reporting 
error. Hg data are not qual/fled; 
Hg LCS recoveries were 97% 
on two LCSs. 

Cs-137, U-234 and U·238 
results qualified as estimated (J) 
because of CC blind sample 
results outside of the 3-sigma 
acceptance limits. 

CN, Cr, V, and TI results 
qualified as estimated (J) or 
undetected estimated (UJ) 
because of low CC blind 
recoveries (CN: 57% and 78%; 
Cr. 63% and 84%; V: 64% and 
90%; T1: 70%). Hg also 
originally qualified because of 
low Laboratory Control Sample 
(LCS) recoveries, but this was 
determined to be a reporting 
error. Hg data are not qualified; 
Hg LeS recoveries were 97% 
on two LCSs. 

CS-137, U-234, . and U-238 
results qualified as estimated (J) 
because of CC blind sample 
results outside of the 3-sigma 
acceptance limits. 

,..,.'1"1 ___ ....... 1 __ .... _ ..... -- -- "'-
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06-4006 AAB7846 Soil INORG 18523 CN, Cr,· VI' and n results 
qualified as estimated (J) or 
undetected estimated (UJ) 
because of· (ow OC blind 
recoveries (CN: 57% and 78%; 
Cr: 63% and 84%; V: 64% and 
90%: T1: 70%). Hg also 
originally qualified because of 
low Laboratory Control Sample 
(LCS) .recoveries, but this was 
determined· to be a reporting 
error. Hg data are not qualified: 
Hg LCS recoveries were 97% 
on two LCSs~ 

06-4006 AAB7846 Soil RAD 18979 CS-137 .. U-234 , and U-238 
resultsqualifled as estimated (J) 
because of CC blind sample 
results·outside of the 3-slgma 

I> 
acceptance limits. 

06-4006 AAB7847 Soli INORG 18523 CN,. Cr. V, and T1 results 
qualified as estimated (J) or 
undetected . estimated (W) 
because. of low CC blind 
recoveries (CN: 57% and 78%; 
Cr: 63% and 84%: V: 64% and 
90%; T1: 70%). Hg also 

I 
I . : 

originally qualified because of 
low Laboratory Control Sample 
(LCS) recoveries, but this was 
determined to be a reporting 
error. Hg data are not qualified; 

I. Hg· LCS recoveries were 97% 
on two LCSs. 

I· 
06-4006 AAB7847 Soil RAD 18979 Cs .. 137, U-234. and U-238 

results quaftfled as estimated (J) 
because of CC blind sample 
results outside' of the S·sigma 
acceptance limits. 

06-4006 AAB7848 Soli INORG 18523 CN, . Cr, V. and " results 
qualified as estimated (J) or 
undetected estimated (UJ) 
because 0 flow CC blind 
recoveries. (CN: 57% and 78%: 
Cr: 63% and 84%; V: 64% and 
90%; T1: 70%). Hg also 
originally qualified because of 
low Laboratory Control Sample 
(LCS) recoveries, but this was 
determined to be a reporting 
error. Hg dlltaare not qualified; 
HQ LCS recoveries were 97% 
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i 06 .. 4006 AAB7848 Soil RAD 18979 OS-137, U·234, and U-238 .) 

results qualified as estimated (J) .... 
] 

because of CC blind sample ,-
results outside of the 3-slgma 

=:j. 
'\-

acceptance limits. .1. 
06-4035 AA87891 5011 INORG 18776 AI, As, Cr, and V results 

..-, 
--qualified as estimated (J). and TI 7 

and CN results qualified as 
undetected estimated (UJ) 
because of CC blind recoveries 
outside of acceptance limits 
(see text for discussion). 

06·4035 AAB7892 5011 INORG 18776 AI, As, Cr. and V results 
qualified as estimated (J), and T1 
and CN results qualified as 
undetected estimated (UJ) 
because of CC blind recoveries 
outside of acceptance limits 
(see text for discussion) •. ,. 

06·4035 AA87893 5011 INORG 18776 AI and Cr results qualified as 
estimated (J). and Ti, V and eN 

i 
results qualified as undetected 
estimated (W) because of CC 

I blind recoveries outside of 
acceptance limits (see text for 
discussion). 

06-4036 AAB7894 5011 INORG 18776 AI, As, Cr, and V results 
qualified as estimated (J) and 11 
and CN results qualified as 
undetected estimated (UJ) 
because of CO· blind recoveries 
outside of acceptance limits 
(see text for discussion). 

06·4036 AAB7895 Soil INORG 18776 AI, As. Cr. and V results 
qualified as estimated (J) and TI 
and CN results qualified as 
undetected estimated (UJ) 
because of CO blind recoveries 
outside' of acceptance limits 
(see text for discussion). 

06-4036 AAB7B96 5011 INORG 18776 AI and Cr results qualified as 
estimated (J) and TI, V and CN 
results qualltredas undetected 
estimated (W) because of CC 
blind recoveries outside of 
acceptance limits (see text for 
discussion) • 

.. ' 

" .... 
,,'j~ •• 



06-4037 AAB7897 Soil INORG 18776 AI. As, Cr. and V results 
qualified as estimated (J). and n 
and CN, results qualified as 
undetected estimated (UJ) 
because of CC blind recoveries 
outside of acceptance limits 
(see text for discussion). 

06-4037 AAB7898 Solf INORG 18776 AI. As. Cr. and V results 
qualified as estimated (J). and T1 
and CN results qualified as 
undetected estimated (W) 
because of OC blind recoveries 
outside of 'acceptance limits 
(see text for discussion). 

06-4037 AAB7899 Soil INORG 18776 AI and Cr results qualified as 
estimated (J), Bnd n, V and CN 
results qualified as undetected 
estimated(UJ) because of CC 
blind recoveries outside of 
acceptance ,limits (see text for 
discussion). ' 

06-4037 AAB7900 Soil INORG 18776 AI. As, and Cr results qualified 
as estimated (J). and T1. V and 
CN results qualified as 
undetected estimated (UJ) 
because of CC blind recoveries 
outside of' acceptance limits 
(see text f~r discussion). 

06 .. 4038 AAB7901 Soil INORG 18776 AI. As, Cr, and V results 
quaJlfied as estimated (J). and T1 
and 'CN results qualified as 
undetected "estimated (W) 
because of CC blind recoveries 
outside of. acceptance limits 
(see te,xt for discussion}. 

06-4038 AAB7902 Soil INORG 18776 AI. As, Cr, and V results 
qualified as estimated (J), and TI 
and CN results qualified as 
undetected, estimated (UJ) 
because of CC blind recoveries 

. outside 'of acceptance limits 
(see text for discUSSion). 

06-4039 AAB7903 Soil INORG 18776 AI, 'As, Cr. and V results 
qualified as estimated (J). and Tl 
and CN results qualified as 
undetected· estimated (UJ) 
because of CC blind recoveries 
outside. of acceptance limits 
(see text for discussion). 

~f"""J "" ___ .-..I __ ".,,.A _AI. __ ... _ 
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06-4039 AAB7904 Soli INORG 18776 AI, As, Cr. and V results r...':' 
-/ 

qualWed as estimated (J), and TI 
..... 
i 

and CN results quaUfled as '" e-.... 
undetected estimated (UJ) '''J ... ~ 
because' of CC blind recoveries S 
outside of acceptance limits ;, 

(see text tor discussion). '!j' "". ~J-
06-4040 AAB7905 Soli INORG 18776 AI. As. Cr, and V results .w 

quallfled'as estimated (J). and TI 8 
and ON results qualifIed as 
undetected estimated (UJ) 
because of CC blind recoveries 
outside of acceptance limits 
(see text for discussion). 

06·4040 AAB7906 5011 INORG 18776 AI, As, Cr, and V results 
qualified as estimated (J), and TI 
and CN results quallfled as 
undetected estimated (UJ) 
because of CC blind recoveries 
outside of acceptancR IImlts 
(see text for discussion). 

06·4038 AAB7902 5011 SVOCs 18639 Surrogate compounds 2-
tluoroblphenyl and 2-
fJuorophenol exhibited 
recoveries less than the 
acceptance limits of 30% and 
25%, respectively. Indicating a 
potential low bias In the 
reported target analyte values. 

06·4038 AAB7901 Soli VOCs 18639 Common laboratory 
contaminant, acetone, detected 
In method blank but not at levels 
of concem. Methylena chloride 
and 1,1,2-trlchloro-1,2,2-
trlfluorol3thane results qualified 
as estimated (J) because 
surrogate. 4-
bromotluorobenzene recovery 
(125%) was greater than upper 
acceptablo limit . Internal 
standard areas were low for 
three Internal standards, 
requiring qualification of most 
results as undetected estimated 
(UJ). 

06-4035 AAB7891 5011 RAD 18981 CS-137 and Sr .. 90 results 
qualified as estimated (J) 
because two of three CC blind 
samples exhibited high . recoveries (126% and 127% tor 

1':' ':"'. '. 
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CS-137 ;130% and 127% tor Sr .. 
90) relative' to the acceptable 
high limits, of 120% and 125%. 
respectively. Potential exists 
for slight high bias for Cs-1276 
and Sr-90 results. 

06-4035 AAB7892 Soli RAO 18981 C5-137 and Sr"SO results 
qualified as estImated (J) 
because two of three CC blind 
samples exhibited high 
recoveries (126% and 127% for 
C8 .. 137 ;130% and 127% for Sr· 
90) relative. to the acceptable 
high limits of 120% and 125%. 
respectlveJy~, Potential exists 
for sUght high bias for CS-1276 
and Sr-eo results •. 

06-4035 AAB7893 Soli RAO 18981 Cs-137. and Sr-90 results 
qualified . as estimated (J) 
because two of three CC blrnd 
samples' exhibited high 
recoveries (126% and 127% for 
Cs~137 ;130% and 1270/0 for Sr-
90) relative, to',the acceptable 
high limits of.120% and 125%, 
respectively. . Potential exists 
for slight high bias for Cs .. 1276 
and Sr~90 results. 

06-4036 AAB7894 Soli RAO 18981 CS .. 137 and Sr-90 results 
qualified as estimated . (J) 
because two of· three CC blind 
samples exhibited high 
recoveries (126% and 127% for 
Cs-137 :1300..4 and 1270.4> for Sr-
90) relative to' the acceptable 
high limits of 120% and 125%, 
respectively •. Potential exists 
for slight high, bias for Cs·1276 
and Sr-90 results~ 

06 .. 4036 AAB7895 Soil RAO 18981 Cs-137 and Sr-90 results 
qualified as' estimated (J) 
because two of th:'ee CC blind 
samples, exhibited high 
recoveries (126% and 127% for 
Cs·137 ;130% and 127% for Sr-
90) relative to·: the acceptable 
high limits of 120% and 125%. 
respectlveJy~· Potential exists 
for slight high bias for C5-1276 
and Sr-90 resutts~ . 
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06-4036 AAB7896 Soil RAD 18981 05-137 and Sr-90 results 
qualified as estimated (J) 
because two of three CO blind 
samples exhibited high 
recoveries (126% and 127% tor, 
Os-137 ;130% and 127% for Sr-
90)relatlve fa the acceptable 
high limits of 120% and 125%, 
respectively. Potential exists 
for slight hIgh bias for Cs-1276 
and Sr-90 results. 

06·4037 AAB7B97 Soli RAD 189B1 05-137 and Sr-90 results 
qualified as estimated (J) 
because two of three CO blind 
samples exhibited high 
recol/eries (126% and 127% for 
Os·137 ;130% and 127% for Sr-
90) relative to the" acceptable 
high limits of 120% and 125%. 
respectively., Potential exists 
for Slight high bias for Os-1276 
and Sr .. 90 results. 

06-4037 AAB7898 Soli RAD 18981 Os-137 and Sr·90 results 
quallrled as estimated (J) 
because two at three CC blind 
samples exhibited high 
recoveries (126% and 127% for 
05-137 ;130% and 127% for Sr-
90) relative to the acceptable 
high limits of 120% and 125%, 
respectively. , Potential exists 
for slight high bias for Os-1276 
and Sr·90 results. ' 

06·4037 AAB7B99 Soli RAD 18981 OS-137 and Sr·90 results 
qualified as estimated (J) 
because two of three CO blind 
samples exhibited high 
recoveries (126% and 127% for 
05-137 ;130% end 127% for Sr· 
90) relative to the acceptable 
high limIts of 120% and 125%. 
respectively. Potential exists 
for sUght high bias tor Cs-1276 
and Sr-90 results. 

06·4037 AAB7900 5011 RAD 18981 Os·137 and Sr·90 results 
qualified as estlmatod (J) 
because two of three CO blind 
samples exhibited high 
recoveries (126% and 127% for 
Os-137 ;130% and 127% for Sr-
901 relatIve to the acceDtable 



06-4038 AAB7901 5011 RAD 

06-4038 AAB7902 Soli RAD 

06-4039 AAB7903 Soil RAO 

06-4039 AAB7904 Soli RAD 

06·4040 AAB790S Soil RAD 

r!'I ___ .. __ .Io. __ .ft"'''' 

18981 

18981 

18981 

18981 

18981 

high limits of c 120% and 125%, 
respectively. Potential exists 
tor slight high bias for Cs-1276 
and Sr-90results. 

Cs-137 and Sr-90 results 
qualified as estimated (J) 
because two of three CC blind 
samples exhibited high 
recoveries (12&''' and 127% for 
Cs~'37 ;130% and 127% for Sr-
90) relative to the acceptable 
high limits of 120% and 125%, 
respectively •. Potential exists 
for slight high bias for CS-1276 
and-Sr-go results. 

Cs-137 . and Sr-90 results 
qualified _ as , estimated (J) 
because two of three ac blind 
samples exhibited high 
recoveries (126% and 1270/0 for 
Cs-137 ;130% and 127"~ for Sr-
90) relative to the acceptable 
high limits of 120% and 125%. 
respectively~' Potential exists 
for slight high bias for Cs-1276 
and Sr-90 results. 

C5-137 and Sr-90 results 
qualified' as' estimated (J) 
because two'of three CC blind 
samples exhibited high 
recoveries (126% and 127% for 
CS-137 ;130% and 127"k for Sr-
90) relative' to the acceptable 
high limItS of:·120% and 125%. 
respectively. . Potential exists 
for slight high'blas for Cs-1276 
and Sr-90 results. 

CS-137 and Sr-90 results 
qualified· as estimated (J) 
because two of three CC blind 
samples' exhibited high 
recoveries (126% and 127% for 
C5-137 ;1SOOkand127% for Sr-
90) relative' to- the acceptable 
high limits of 120% and 125%. 
respectively. . Potential exists 
for slight high bias tor Cs-1276 
and Sr-90 reSUlts. 

Cs-137 and Sr-90 results 
Qualified . as· estimated _(J) 

.1_ .... __ __ __ .. _ 
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06-4040 AAB7906 Soil RAD 18981 

PRS 06-003(8) 

LOCATION 10 

SAMPLE 10 MATRIX SUITE 

06-4001 0506-97· Soli INORG 
0001 

':. , 

, .... , ... ' : 

because two of three CC blind 
samples exhibited high 
recoveries (126% and 127% for 
05-137 ;130% and 127% for Sr-
90) relative to the acceptable 
high limits of 120% and 125%, 
respectively. Potential exists 
for slight high bias for CS-1276 
and Sr-90 results. 

Os-137 and Sr-90 results 
qualified as estimated (J) 
because two of three CO blind 
samples eKhlbited high 
recoveries (126%1 and 127% for 
Cs-137 :130% and .127% for Sr-
90) relative to the acceptable 
high limits of 120% and 125%, 
respectively. Potential exists 
for slight high bias for OS-1276 
and Sr-90 results. 

REQUEST 
NUMBER COMMENTS 

3044R Na results 
qualified as 
estimated with 
high bias (J+). 
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TABLEB-4 
SUMMARY OF QUALITY ASSURANCE/QUALfTY CONTROL RESULTS FOR TA-6t PRS 

06.Q03(c) 

LOCATION REQUEST 
ID SAMPLE to MATRIX SUITE NUMBER COMMENTS 

06-4007 AAB7849 Soil INORG 18523 CN; Cr, V. and T1 results qualified 
as. estimated. (J) or undetected 
estimated (UJ) because of low 
CC. blind recoveries (CN: 57% 
and 78%; Cr. 63% and 84%; V: 
64% and 9O%;'T1: 70%). Hg also 
originallyqualiflecl because of low 
Laboratory Control Sample (LCS) 
recoveries, . but this was 
determined to . be a reporting 
error. Hg data are not qualified; 
Hg LCS recoveries were 97% 0 n 
two LCSs. 

06-4007 AAB7849 Soil RAe 18979 Cs-137, . U-234. and U-238 
results qualified as estimated (J) 
because of. CC blind sample 
results outside . of the 3-sigma 
acceptance limits. 

06-4007 AAB7850 Soil INORG 18523 CN, Cr,V, and il results qualified 
as estimated (J) or undetected 
estimated (W), because of low 
CO' blind recoveries (CN: 57% 
and 780/0; Cr.S3% and 84%; V: 
64% and 90%; Tl: 70%). Hg also 
originally qualified because of low 
Laboratory Control Sample (LeS) 
recoveries, , but this was 
determined to be a reporting 
error~ Hg data are not qualified; 
Hg LCS recoveries were 97% on 
two LCSs. 

06-4007 AAB7850 Soil RAe 18979 Cs-137, U-234, and U-238 
results qualified as estimated (J) 
because of· QC blind sample 
results outside of the 3-slgma 
acceptance limits. 

06-4008 AAB7851 Soil INORG 18523 CN, Cr, V, and il, results qualified 
as estimated· (J) or undetected 
estimated. (UJ)because of [ow 
CC blind· recoveries (CN: 57% 
and 78%; Cr. 63% and 84%~ V: 
64% and 90%; T1:70%). Hg also 
originallv qualified because of low 

SeDtembB,.1997 8·20 RR ReDOrr fry TA..06.·..{J8, -212.-40 



06-4008 AAB7851 Soli RAD 18979 

06-4008 AAS7852 Soli INORG 18523 

06 .. 4008 AAS7852 Soli RAD 18979 

06 .. 4009 AAS7853 Soil INORG 18523 

06 .. 4009 AA87853 Soil RAD 18979 

06·4009 AA87854 Soli INORG 18523 

... 
. . September 1997. 8·21 

(
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,-' 
Laboratory Control Sample (LCS) -::. 
recoveries, but this was i 
determined to be a reporting Z­
error. Hg data are not qualified; 3 
Hg LCS recoveries were 97% on ~\ 
two LCSs. '" 

"': 
CS-137, U·234, and U·238 -
results qualified as ostlmated (J) ~~\ 
because of CC blind sample ~ .. 
results outside of the 3-slgma 
acceptance limits. 

CN, Crt V, and TI results qualified 
as estimated (J) or undetected 
estimated (W) because of low 
CC blind recoveries (CN: 57% 
and 78%; Cr: 63% and 84%; V: 
64% and 90%: TI: 70%). Hg also 
originally qualified because of low 
Laboratory Control Sample (LCS) 
recoveries, but this was 
determined to be a reporting 
error. Hg data are not qualified; 
Hg LeS recoveries were 97% on 
two LCSs. 

CS-137, U·234, and U·238 
results qualified as estimated (J) 
because of CC bllnd sample 
results outside of the 3-slgma 
acceptance limits. 

Hg, CN, V, Tit and Cr results 
qualified as estimated (J) Of . I 

undetected estimated (UJ) 
because of low CC blind 
recoveries (15% to 90%). 

CS-137, U-234, and U-238 
results qualified as estimated (J) 
because of CC blind sample 
results outside of the S-slgma 
acceptance limits. 

CN, Crt V, and TI results qualified 
as estimated (J) or undetected 
estimated (UJ) because of low 
CC blind recoveries (CN: 57% . 
and 78%; Cr: 63% and 84%; V: 
64% and 90%: TI: 70%). Hg also 
originally qualified because of low 
Laboratory Control Sample (LCS) 
recoveries, but this was 
determined to be a reporting 
error. HCI data are not Qualified' 

R/='I Report for TAo06. .os. -22. -40 . 
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06-4009 AAB7854 5011 

06·4010 AAB7855 5011 

06-4010 AAB7855 5011 

06-4010 AAB7856 Soli 

06-4010 AAB7856 Soil 

06-4011 AAB7857 Soil 

RAO 18979 

INORG 18523 

RAD 18979 

INORG 18523 

RAO 18979 

INORG 18523 

Hg LCS recoveries were 97% 0 n 
two LCSs. 

CS-137.· U-234. and U·238 
results qualified as estimated (J) 
because of ac blind sample 
results outside of the 3-sigma 
acceptance limits. 

CN. Cr. V. and TJ results qualified 
as estimated (J) or undetected 
estimated (W) because of low 
ac blind recoveries (CN: 57% 
and 78%; Cr: 63% and 84%; V: 
64%·and goo",; T1: 70%). Hg also 
originally qualified because of low 
Laboratory Control Sample (LCS) 
recoveries. . but this was 
determined to be a reporting 
error. Hg data are not qualified; 
Hg LCS recoveries were 97% on 
two LCSs. 

CS-137. U-234. and U-238 
results qualified as estimated (J) 
because of. ac blind sample 
results outside of the 3-slgma 
acceptance limits. 

CN, Cr, V. andTi results qualified 
as estimated· (J) or undetected 
estimated (UJ) because of low 
ac blind recoveries (CN: 57% 
and 78%; Cr: 63% and 84%; V: 
64% and 9O%;T1: 70%). Hg also 
originally qualified because of low 
Laboratory Control Sample (LCS) 
recoveries, . but this was 
determined to be a reporting 
error. Hg data are not qualified; 
Hg LCS recoveries were 97% on 
two LCSs. 

CS-137, ·U-234. and U·238 
results qualified· as estimated (J) 
because of ac blind sample 
results· outside of the 3-sigma 
acceptance limits. 

CN, Cr, V, and Tl results qualified 
as estimated (J) or undetected 
estimated (W) because of low 
ac· blind recoveries (CN: 57% 
and 78%; Cr: 63% and 84%; V: 
64% and 90%~TI: 70%). Hg also 
originally qualified because of low 



06-4011 AAB7857 Soil RAe 18979 

06-4011 AAB7858 Soli INORG 18523 

06-4011 AAB7858 Soil RAO 18979 

06-4012 AA87B59 Soli HE 1B504 

06-4012 AAB7B59 Soli INORG 18523 

, 
"' .. , 

~-- .. --.... -.. .. "" .. 

..,. 
s;.. 
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Laboratory Control Sample (I.CS) 
recoveries;. but this was 
determined to be a reporting 
error. Hg data are not qualified; 
Hg LCS recoveries were 97% 0 n 
two LCSs. 

Cs-137, U-234 , and U-238 
results qualified as estimated (J) 
because of CC blind sample 
results ·outslde of the 3-slgma 
acceptance limits. . 

CN, Cr, V, and TJ results qualified 
as estimated (J) or undetected 
estimated (UJ) because of low 
CC blind recoveries (CN: 57% 
and 78%; Cr: 63% and 84%; V: 
64% and 90%; TI: 70°/0) •. Hg also 
originally qualn/ed because of lo~ 
Laboratory Control Sample (LCS) 
recoveries, but this was 
determined to be a reporting 
error. Hg data are not qualified; 
Hg LCS recoveries were 97% on 
two LCSs. 

C5-137. U-234, and U-238 
results qual/fled as estimated (J) 
because of CC blind sample 
results. outside of the 3-slgma 
acceptance limits. 

HMX result qualified as rejected 
(R) because of missed holding 
times and high recovery in the 
QC blind sample. HMX r.su~ 
should 'be used with caution 
Remaining analyte value 
qualified as undetected 
estImated (UJ) based of missed 
holding times but acceptable to 
high surrogate recoveries. 

CN, Cr, V, and TJ results qualified 
as estimated (J) or undetected 
estimated (UJ) because of low 
CC bllnd recoveries (CN: 57% 
and 78%; Cr: 63% and 84%;. V: 
64% and 90%; TI:70%). Hg also 
originally qualified because of low 
Laboratory Control Sample (LCS) 
recoveries, but this was 
determined to be a reporting 
error. HQ data are not cuallfled' 

" .... 
.. .. ... ~ 
.' .... .. 
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Hg LCSrecoveries were 97% on 
two LCSs~ 

06-4012 AAB7859 Soil RAe 18979 Cs';137, " U-234, and U-238 
results qualified as estimated (J) 
because 'of QC blind sample 
results outside of the 3-sigma 
acceptance limits. 

06-4012 AAB7860 Soil INOAG 18523 CN, Cr~ V. and TI results qualified 
as estimated, (J) or undetected 
estimated, (UJ) because of low 
QC blind' recoveries (CN: 57% 
and 78%; , Cr:, 63% and 84%; V: 
64% and 9QOk; Tl: 70%). Hg also 
originally qualified because of low 
Laboratory ,Control Sample (LCS) 
recoveries, but this was 
determined, to be a reporting 
error. Hgdata. are not qualified; 
Hg LCS recoveries were 97% on 
two LCSs.' 

06-4012 AAB7860 SoU RAe 18979 OS-137, U-234. and U-238 
results qualified as estimated ~f 
because 'of QC blind sampl 
results, outside' of the 3-slgma 
acceptance limits. 

06-4012 AAB7861 Soli INOAG 18523 ON; Cr, V, and TI results qualified 
as estimated (J) or undetected 
estimated (W) because of low 
QC blind recoveries (CN: 57% 
and78%; Cr: 63% and 84%; V: 
64% and 90%;·TJ: 70%). Hg also 
originally qualified because of low 
Laboratory Control Sample (LCS) 
recoveries. but this was 
determined' to be a reporting 
error; Hg' data are not qualified; 
Hg LCS recoveries were 97% on 
two LCSs. 

06-4012 AAB7861 SoU RAD 18979 CS-137. U-234. and U-238 
results qualified as estimated (J) 
because of CO blind sample 
results outside of the 3-sigma 
acceptance limits. 
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TABLEB-S 
SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL RESULTS FOR TA-6, PRS 

06.(J03(f) 

LOCATION, REQUEST 
ID SAMPLE 10 MATRIX SUITE NUMBER COMMENTS 

06-4022 AAB7862 5011 INORG 18755 Potential low biases on As, Cu 
and Cr, Sb, Se, Zn and CN 
(64%, 11 %, 49%, 43%, 36%, 
60% and 76% recoveries, 
respectively on the matrix spike 
sample). Duplicate sample data 
generally agree within 30% of 
average of duplicates. 

06-4022 AAB7862 5011 RAD 18980 Sr-gO data qualified as 
estimated because of two CC 
blind sample recoveries outside 
of 100% ± 20% acceptance 
window. Recoveries were 
122% and 12:r'AJ. 

06-4022 AAB7863 5011 INORG 18755 Potential low biases on As, Cu 
and Cr, Sb, Se" Zn and CN 
(64%, 11 %, 49%, 43%, 36%, 
60% and 76% recoveries, 
respectively on the matrix spike 
sample). Duplicate sample data 
generally agree within 30% of 
average of duplicates. 

06-4022 AAB7863 5011 RAD 18980 Sr-90 data qualified as 
estimated because of two OC 
blind sample recoveries outside 
of 100% ± 20% acceptance 
window. Recoveries were 
122% and 123%. 

06-4023 AAB78S4 5011 INORG 18755 Potential low biases on As, Cu 
and Cr,Sb, Se, Zn, and· CN 
(64%, 11 %, 49%, 43%, 36%, 
SO% and 76% ' recoveries, 
respectively 0 n the matrix spike 
sample)., Duplicate sample data 
generally agree within 30% of 
average of duplicates. 

06-4023 AAB7864 Soil RAD 18980 Sr-gO data qualified as 
estimated because of two CC 
blind sample recoveries outside 
of 100%' ± 20% acceptance 
window. Recoveries were 
122% and 12:r'k • 

Septembflr 1997 8·25 RFI R~ort for TA-D6, .(J8, -22. -40' " ' 
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06·4023 AAB7865 5011 INORG 18755 Potential low biases 0 n As, Cu 
and Cr, Sb,' Se, Zn, and CN 
(64%, 11 %, 49%, 43%, 36%, 
60% and 76% recoveries, 
respectively on the matrix spike 
sample). Duplicate sample data 
generally agree within 30% of 
average of duplicates. 

06-4023 AAB7865 50\1 RAD 18980 Sr·90 data qualified as 
estlmated':because of two CC 
blind sample recoveries outside 
of 100%± 20% acceptance 
wlndow~ , Recoveries were 
122%' and . 12SOfc,. 

06-4024 AAB7866 Soli INORG 18755 Potential low biases on As. Cu 
and Cr, SIl, Se, Zn, and CN 
(64%, 11 %,' 49%, 43%, 36%, 
600k and· :76% recoveries, 
respectively on the matrix spike 
sample) •. Duplicate sample data 
generally agree within 30% of 
average of duplicates. 

06-4024 AAB7866 Soil RAD 18980 Sr-90 data qualified as 
estimated because of two ac 
blind sample recoveries outside 
at 1 OO%±, 20% acceptance 
window. '. Recoveries were 
122% and .123%. 

06-4024 AAB7867 Soil INORG 18755 Potential low biases 0 n As, Cu 
and, Cr, Sb, Set Zn, and CN 
(64%, 1 1 %~', 49%, 43%, 36%, 
60% and '76% recoveries. 
respectively on the matrix spike 
sample). Duplicate sample data 
generally agree within 30% of 
. average of duplicates. 

06-4024 AAB7867 Soil RAD 18980 Sr-90 data . ' qualified as 
estimated be'cause of two CC 
blind sample recoveries outside 
of 100% ± 20% acceptance 
window~ Recoveries were 
1220/0 and 123%. 

06-4024 AAB7868 5011 INORG 18755 Potential low biases on As, Cu 
ander" 'Sb,', Se,' Zn, and CN 
(64%, 11% .. 49%,43%; 36%, 
60%~ and 76% recoveries, 
respectlvety on the matrix spike 
sample) •. Duplicate sample data 
generalJy tmree within' 30% of 
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average or duplicates. 

06·4024 AAB1868 Soli RAD 18980 Sr .. 90 data quallffed as 
estimated because of two CC 
blind sample recoveries outside 
of 1 00% ::I.:: 20"/0 acceptance 
window. Recoveries were 
122% and 123%. 

06 .. 4025 AAB7869 5011 INORG 18755 Potential low biases on As, Cu 
and Cr, Sb. Set Zn, and CN 
(64%, 11 %, 49%, 43%, 36%. 
60% and 76% recoveries, 
respectively 0 n the matrix spike 
sample). Duplicate sample data 
generally agree within 30% of 
average of duplicates. 

06 .. 4025 AAB7869 Soli RAD 18980 Sr .. 90 data qualified as 
estimated because of two CC 
blind sample recoveries outside 
of 100% ::I.:: 20% acceptance 
window. Recoveries were 

, 122% and 123%. 

06-4025 AAB1870 5011 INORG 18755 Potential low biases on As, Cu 
and Cr, Sb, Se, Zn, and eN 
(64%, 11 %, 49%, 43%, 36%, 
60%· and .76% recoveries, 
respectively on the matrix spike 
sample). Duplicate sample data 
generally agree within 30% of 
average of dupllcates. 

06 .. 4025 AA87870 501/ RAD 18980 Sr-gO data qualified as 
estimated because of two CC 
blind sample recoveries outside 
of 100% :I: 20% acceptance 
window. Recoveries were 
,122% and 123%. 

06 .. 4026 AAB7871 Soli INORG 18755 Potentlallow biases 0 n As, Cu 
and Cr, Sb, Se, Zn, and eN 
(64%, 11%, 49%, 43%, 36%, 
60% and 76% recoveries, 
respectively on the matrix spike 
sample). Duplicate sample data 
generally agree within 30% of 
average of duplicates. 

06 .. 4026 AAB7871 Soli RAD 18980 5r-90 data qualified as 
estimated because of two CC 
blind sample recoveries outside 
of 100% ± 20% acceptance 
window. Recoveries were 
122% and 123% • 

" .. SBDtBmber 1997 B·27 . RFt RSDart far TA:.otJ . .tJB .:>$1. ~(J 
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AAB7872 Soli 

AAB7B72 5011 

06 .. 4027 AAB7873 Soli 

AAB7873 5011 

06--4027 AAB7874 Soil 

AAB7874 Soil 

September 1997 

INOAG 18755 

RAD 18980 

INORG 18755 

RAD 18980 

INORG 18755 

RAO 18980 

8-28. 

Potential low biases on As. Cu 
and Cr~ Sb, Se, Zn. and CN 
(64%, 11%, 49%, 43%. 36%. 
60% ,and 76% recoveries, 
respectively on the matrix spike 
sample). Duplicate sample data 
generally' agree, within 30% of 
average of duplicates. 

Sr .. 90 ,data qualifIed as 
estimated because of two QC 
blind sample recoveries outside 
of 100% ± 20% acceptance 
window. Recoveries were 
1WA> and ,12SOk. 

Potential low biases on As, Cu 
and Cr, Sb, Se, Zn. and eN 
(64%, 1,1 %; 49%, 43%. 36%, 
60% and 76% recoveries, 
respectively 'on the matrix spike 
sample). Duplicate sample data 
generally agree within 30GA. of 
average of duplicates. 

Sr-90 data qualttled as 
estimated oecause of two QC 
blind sample recoveries outside 
of 100% ± 20% acceptance 
window. Recoveries were 
122% and 123%. 

Potential low biases on As. Cu 
and Cr, Sb,' Se, Zn, and CN 
(64%, 11 'Yo: '49%. 43%. 36%. 
60% and 76% recoveries. 
respectively on the matrix spike 
sample). Duplicate sample data 
generally agree within 30% of 
average of duplicates. 

Sr-90 ' data qualified as 
estimated because of two OC 
blind sample recoveries outside 
of 100% ± 20% acceptance 
window.' Recoveries were 
122% and 123%. 

RFI ReportforTAo06 • ..os. -22. -4f) 
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TASLEB-6 
SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL RESUL.TS FOR TA-6, PRS 

06"()03{g) 

LOCATION REQUEST 
ID SAMPLEID MATRIX SUITE NUMBER COMMENTS 

06·4028 AAB?875 5011 INORG 18755 Potential low biases on As, Cu 
and Cr, Sb, Se, Zn, and CN 
(64%. 11 %. 49%, 43%. 36%. 
60% and 76°"" recoveries, 
respectively 0 n the matrix spike ' 
sample). Duplicate sample data 
generally agree within 30% of 
average of duplicates. 

06-4028 AAB7875 Soil RAD 18980 Cs-137 and Sr·90 qualified as 
estimated (J) because of two 
blinds samples exceeding 
acceptance window for each 
Isotope. 

06-4028 AAB7875 Soil VOCs 18636 Common laboratory 
contaminant, methylene 
chloride. was detected at 18 
uglkg (3 times the detection 
limit). This' Is 'presumed to be 
laboratory contamination. 

06·4028 AAB7876 5011 INORG 18755 Potential low biases on As, Cu 
and Cr, Sb, Se, Zn, and CN 
(64%, 11%,49%,43%,36%, 
60% and 76% recoveries, 
respectively on the matrix spike 
sample). Duplicate sample data 
generally agree within 30% of 
average of duplicates. 

06 .. 4028 AAB7876 5011 RAO 18980 CS-137 and Sr-90quallfiad as 
estimated (J) because of two 
blinds samples exceeding 
acceptance window, for each 
Isotope. 

06-4028 AAB7876 5011 VOCs 18636 Common laboratory 
contaminant, methylene 
chloride, was detected at 6 
ug/kg (approximately equal to 
the detection limit). This Is 
presumed to be laboratory 
contaml nation. 

06-4029 AAB7877 5011 lNOAG 18755 Potential low 'biases 0 n As, Cu 
and Cr, Sb, Se, Zn, and CN 
(64% 11%.49%.43% 36% 

RFIRt!lllort for TA~(J6. -08. -~,..4tJ 
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AAB7877 Soli 

06.4J029 AAB7877 Soil 

06.4J029 AAB7878 Soli 

06.;4029 AAB7878 Soli 

06-4029 AAB7878 Soil 

06-4029 AAB7878 Soil 

06-4031 AAB788S Soli 

September 1997 

RAD 18980 

voes 18636 

HE 18664 

INORG 18755 

RAO 18980 

voes 18636 

HE 18665 

8·30 

,60% and, 76% recoveries, 
, resp6ctivelyon the matrix spike 
sample). Duplicate sample data 
generally' agree within 30% of 
average.ot duplicates. 

Cs-137 and Sr-90 qualified as 
estimated. (J) because of two 
blinds· samples exceeding 
acceptance window for each 
isotope. 

Common laboratory 
contaminant, . methylene 
chloride. was, detected at 19 
ug/kg (3' times the detection 
limit),' This'is presumed to be 
laboratory contamination. 

All analyte values except. 2.4-
DNT . qualified as rejected (R) 
because' of missed holding 
times and· failure. to recover 
analytes from 5011 CC blind 
samples. 

Potential fow biases on As. Cu 
and Cr, ,Sb. Se. Zn, and CN 
(64%, 11 %:49%. 43%. 36%, 
60%, and ,76% recoveries. 
respectively on the matrix spike 
sample)., Duplicate sample data 
generally agree within 30% of 
average of duplicates. 

CS-137 and Sr-90 qualified as 
estimated.' (J) because of two 
blinds samples exceeding 
acceptance. window tor each 
isotope:',' 

Common laboratory 
contaminant, methylene 
chloride,' was detected at 6 
ug/kg (equal to the detection 
limit). ,This Is presumed to be 
laboratory contamination, 

Nitrobenzene, m-nitrotoluene 
and 2,4.6-TNT results qualified 
as estimated (J); all other results 
qualified as undetected 
estimated (UJ) because of 
missed' holding • Surrogate 
recovery Is 92%. 
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06-4031 AAB7884 Soli HE 18665 Nitrobenzene result qualified as ~~; 

estimated (J): all other results 
..., 
;--' 

qualified as undetected '.:;' 
•• < 

estimated (UJ) because of 3 
missed holding times. S 
Surrogete recovery Is 129%. •• 

'e 
06-4033 AAB7888 Soil HE 18665 All results qualified as .... 

"" 
undetected estimated . (UJ) . -' ,--
because of missed holding n 
times. Surrogate recovery Is 
93%. 

06-4034 AAB7890 Soli HE 18665 All results qualified as 
undetected estimated (W) 
because of missed holding 
times. Surrogate recovery Is 
123%. 

06 .. 4030 AAB7881 Soli INORG 18776 AI, As. Cr, and V results 
qualHled as estimated (J), and 11 ~ 

and CN results qualified as 
undetected estimated (UJ) 
because of CC blind recoveries 
outside of acceptance limits 
(see text for discussion). 

06-4030 AAB7882 Soli INORG 18776 AI, As. Cr, and V results 
qualified as estimated (J). and Tl 
and CN results qualified as 
undetected estimated (W) 
because of CC blind recoveries 
outside of acceptance limits 
(see text for discussion). 

06-4031 AAB7883 5011 INORG 18776 AI, As. Cr, and V results 
qualHied as estimated (J), and Tl 
and CN results qualified as 
undetected estimated (W) 
because of CO blind recoveries 
outside of acceptance limits 
(see text for discussion). 

06 .. 4031 AAB7S84 Soli INORG 18776 AI, As, Cr, and V results 
qualified as estimated (J). and Tl 
and ON results qualified as 
undetected estimated (UJ) 
because of CO blind recoveries 
outside of acceptance limits 
(see text for discussion). 

06-4032 AAB7885 Soli INORG 18776 AI, Cr. and V results qualified as 
estimated (J), and TI and ON 
results qualified as undetected 
estimated (UJ) because of QC 
blind recoveries outside of 

.. . ' 
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AAB7886 Soil 

AAB7887 Soli 

AAB7888 Soil 

AAB7889 Soli 

AAB7890 Soli 

06-4030 AAB7881 Soil 

06-4030 AAB7882 Soil 

INORG 18776 

INORG 18776 

INORG 18776 

INORG 18776 

INORG 18776 

RAD 18981 

RAO 18981 

acceptance limits (see text for 
discussion). '. 

AI, As, Cr, and V results 
qualified as estimated (J). and TI 
and CN results. qualified as . 
undetected estimated (W) 
because of OC blind recoveries 
outside of acceptance limits 
(see text for discussion). 

AI, and Cr.. results qualified as 
estimated (J), and TI, V, and CN 
results qualified as undetect£.d 
estimated (OJ) because of ac 
blind recoveries outside of 
acceptance limits (see text for 
discussion). 

AI, Cr. and V results qualified as 
estimated (J), and TI and CN 
results qualified as undetected 
estimated (UJ) because of QC 
blind recoveries outside of 
acceptance limits (see text tor 
discussion). . 

AI, As, Cr. and V results 
qualified as estimated (J). and 11 
and CN results qualified as 
undetected· estimated (OJ) 
because ot CC blind recoveries 
outside ot aCceptance limits 
(see text for discussion). 

AI, As. Cr, and V results 
qualified asestimaled (J). and TI 
and CN results qualified as 
undetected estimated (W) 
because' of OC blind recoveries 
outside of acceptance limits 
(see text for discussion). 

, , 

Cs~137 . and. Sr-90 results 
qualified ,as;. estimated (J) 
because two of three OC blind 
samples', exhibited high 
recoveries (126% and 127% for 
Cs';137 ;130%:and 127% for Sr-
90) ,relative to, the acceptable 
high lfmitS of '120% and 125%, 
respectively.,c Potential exists 
for slight high bias for Cs-1276 
and Sr~90· results. ' . 

CS-137 and Sr-90 results 

,..,.,..,.. __ ..... 1. _ ... ____ - __ ~_ 
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06-4031 AAB7883 Soli RAD 18981 

06-4031 AAB7884 Soli RAD 18981 

06-4032 AAB7885 Soli RAD 1B9B1 

06-4032 AAB7886 Soli RAD 18981 
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qualified as estimated (J) 
because two of three CC blind 
samples exhibited high 
recoveries (126% and 127% for 
C5-137 ;130% and 127% for 5r,; 
90) relative 'to the acceptable 
high limits of 120% and 125%, 
respectively. ' Potential exists 
for slight high bias for Cs-1276 
and 5r-90 results • 

Cs-137 and 5r-90 results 
qualified as estimated (J) 
because two of three CC blind 
samples exhibited high 
recoveries (126% and 127% tor 
Cs-137 ;130%, and 127% for 
5r-90) relative to the acceptable 
high llmits'of 120% and 125%., 
respectively. Potential exists 
for Slight high bias tor Cs-1276 
and 5r-90 rosults. 

Cs-137 and 5r-90 results 
qualified as estimated (J) 
because two of three CC blind 
samples oxhlblted hl,gh 
recoveries (126% and.127% for 
C5-137 ;130% and 127% for 5r-
90) relative to the acceptable 
high limits of 120% and 125%, 
respectively. Potential exists 
for slight high bias for Os-1276 
and Sr-90 results. 

Cs-137 and 5r-90 results 
qualified as estimated (J) 
because two of three aCbllnd 
samples exhibited high 
recoveries (126% and 127% tor 
C5-137 ;130% and 127% for 5r-
90) relative to the acceptable 
high limits of 120% and 125%, 
respectively. Potential exists 
for Slight high bles for C9-1276 
and 5r-90 results. 

Cs-137 and 5r-90 results 
qualified as estimated (J) 
because two of three CO blind 
samples exhibited high 
recoveries (126% and 127% for 
Cs-137 ;130% and 127% for Sr-
90) relative to the acceptable 
high IImttsot 120% and 125% 

,.,.-, rI ____ ~ __ .,.. ... AA __ __' ... _ 
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respectively. : Potential exists 
for slight high bias for CS-1276 
and Sr-go results. 

06-4033 AAB7887 Soli RAD 18e81 Cs-137 and Sr-eO' results 
qualified as estimated (J) 
because two of three QC blind 
samples· exhibited high 
recoveries (1260/0 and 127% for 
Cs-137 ;130% and 12P'{' for Sr-
eO) relative' to the acceptable 
high limits of 120% and 125%. 
respectively; Potential exists 
for slight high bias for CS-1276 
and Sr-eo results. 

06-4033 AAB7S88 Soil RAO 18e81 Cs-137 and Sr-eO results 
qualified as· . estimated (J) 
because tWo of three QC blind 
samples, . exhibited high 
recoveries (126% and 127% for 
Cs-137 ;130% and 127% for Sr-
eO) relative. to the acceptable 
high lImits of..120% and 125%. 
respectively. Potential exists 
for slight high bias for Cs-1276 
and Sr-eo results. 

06-4034 AAB788e Soil RAD 18e81 C5:137 and Sr-90 results 
qualified as estimated (J) 
because two of three QC blind 
samples exhibited high 
recoveries (126% and 127% for 
Cs-137 ~130% and 127% tor Sr-
eO) relative to the acceptable 
high limits of. 120% and 125%. 
respectively., : Potential exists 
for slight high bias for Cs-1276 
and Sr-90 results. 

06-4034 AAB78eO SoB RAO 18e81 Cs-137 and Sr-90' results 
qualified as estimated (J) 
because two of three CC blind 
samples exhibited high 
recoveries'(126% and 127% for 
Cs-137 ;130% and 127% for Sr-
eO) relative to the acceptable 
high limits of 120% and 125%. 
respectively. Potential exists 
for slight high bias for Os-1276 
and Sr-9Q'results. 

06-4030 AAB7881 Soli VOCs 1863e . Common laboratory 
contaminant, acetone. detected 
[n method blank but not at levels 
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of concem. Methylena chloride 
: and 1,1 .2·trichloro-1 .2.2-

trifluoroethane results qualified 
as estimated (J) because 
surrogate, 4 .. 
bromofluorobenzene recovery 
(128%) was greater than upper 
acceptable limit. 

" 

,".,' 
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TABLEB-7 
SUMMARY OF QUALITY ASSURANCEfQUAUTY CONTROl. RESULTS FOR TA-6, PRS 

OS'()07(g) 

LOCATION REQUEST 
10 -

SAMPLE 10 MATRIX SUITE NUMBER COMMENTS 

06-5004 AAA8832 5011 INORG 18039 Ag and -CN results qualified as 
undetected - estimated (UJ) 
because of low recoveries 0 n CC 
blind -samples (67% and 46%, 
respectively). 

06-5004 AAA8832 5011 RAO 18832 Cs-137 qualified as estimated (J) 
because the CC blind sample 
recovery _ was 126%, in 
exceedance·- of -the acceptance 
window. 

06-5004 AAA8832 Soil SVOCs 18064 Bls(2-ethylhexyl)phth9Jate resull 
qualified as BJ because of blank 
contamination. Surrogate 
recoveries range from 55% to 
71%~-

06-5004 AAAS833 5011 INOAG 18039 Ag and CN -results qualified as 
undetected _. estimated (UJ) 
because of low recoveries on CC 
blind samples (67% and 46%, 
respectlvely)~; 

. -

06-5004 AAA8833 Soil RAD 18832 C5-137 qualified as estimated (J) 
because the CC blind sample 
recovery was 126%, in 
exceedance -of the acceptance 
window. 

06-5004 AAAS833 Soil VOCs 18064 Methylene chloride and acetone 
results qualified as B because 
they _ were -detected in the 
method blank; . 4-methyl-2-
pentanone result qualified as 
estimated (J). Surrogate 
recoveries range from 99% to 
104%. 

06-5005 AAA8834 Soil INORG 18039 Ag and· CN results qualified as 
undetected estimated (UJ) 
because-of low recoveries on CC 
blind samples (67% and 46%, 
respectively). -

06-5005 AAA88S4 Soil RAD '8832 CS-137qualifi.ed as estimated (J) 
because the CC blind sample 
recovery -was 126%. in 
exceedance of the acceptance 
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window. 

06-5005 AAA8835 Soli INORG 18039 Ag and eN results qualified as 
undetected estimated (UJ) 
because of low recoveries on CC 
blind samples (67% and 46%. 
respectively) • 

06-5005 AAA8835 5011 RAD 18832 CS-137 qualified as estimated (J) 
, ; because the CC blind sample 

recovery was 126%. in 
exceedance of the acceptance 
window. 

06·5005 AAA8835 5011 VOCs 16064 Acetone result qualltled as BJ· 
bE\cause acetone was detected in 
the blank. Surrogate recoveries 
range from 100% to 102%. 

06·5006 AAA8836 5011 INORG 18039 Ag and CN results qualified as 
undetected. estimated (UJ) 
because of low recoveries on CC 
blind samples (67% and 46%. 
respectively). 

06-5006 AAA8836 5011 RAD 18832 CS-137 qualified as estimated (J) 
because the CC blind sample 
recovery was 126%. in 
exceedance of the acceptance 
window. 

06-5006 AAA8837 5011 INORG 18039 Ag and CN results qualified as 
undetected estimated (UJ) 
because of low recoveries on CC 
blind samples (67% and 46%. 
respectively) • 

06-5006 AAA8837 5011 RAD 18832 Cs-137 qualified as estimated (J) 
because the CC blind sample 
recovery was 126%. In 
exceedance 01 the acceptance 
window. 

o~, o ___ ~ I __ "'A ~ ... ,. --'. ~- . 
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TABLEB-8 
SUMMARY OF QUALITY ASSURANCE/QUAUTY CONTROL RESULTS FOR TA-7, PRS 

07.001 (a) 

LOCATION REQUEST 
ID SAMPLE ID MATRIX SUITE NUMBER COMMENTS 

07-4041 AAB7909 5011 INORG 18808 AI. As. CN, Cr, Tit and V values 
qualified as estimated (J) or 
estimated undetected (UJ) 
values because of QC bind 
recoveries (At:'70% to 82.%; As: 
126% to' 138%; CN: 44% to 
56%; Cr: 59% to 83%; n: 20% 
to 63%: V: 59% to 87%). All 
matrix. spike data of interest 
generally. 100% :I: 20% except 
Sb (56% and 67%). 

07-4041 AAB7910 Soil INORG 18808 AI, As,. CN,' Cr. n, and V values 
qualified as estimated (J) or 
estImated.. undetected (UJ) 
values because of QC bind 
recoveries (AI: 70% to 82%; As: 
126% to 138%; CN: 44% to 
56%; Cr. 59G

", to 83%; T1: 2.0% 
to 63%; V: 59% to 87%). All 
matrix spike, data. of Interest 
generally 100% ± 2.0% except 
Sb (56% and 67%). 

07-4042 AAS7911 Soli INORG 18808 AI, As, CN, Cr, n. and V values 
qualified as estimated (J) or 
estimated undetected (UJ) 
values' because of QC bind 
recoveries (AI: 70% to 82%; As: 
126% to 138%: CN: 44% to 
56%: Cr: 59% to 83%: Tf: 20% 
to 63%; V:. 59% to 87%). All 
matrix spike data. of interest 
generally 100% ± 20% except 
Sb (56% and 67%). 

07·4042. AAS7912 Soli INORG 18808 AI,. As, eN, Cr. TI, and V values 
qualified . as estimated (J) or 
estimated undetected (UJ) 
values because of QC bind 
recoveries (AI: 70% to 82%; As: 
126% to 138%; CN: 44% to 
56%;, Cr. 59% to 83%; Tl: 20% 
to 63%; V: 59% to 87%). All 
matrix spike, data of. interest 
generally 1 OO%± 20% except 
Sb (56% and f)7O~). 

Ss"rember 1997 RFl ReDOrt for TA./J6. .IJll ." ...ItJ 



07-4043 AAB7913 Soil INORG 18808 

07-4043 AAB7914 Soil INORG 16608 

07-4044 AAB7915 Soli INORG 18808 

07 4 4044 AAB7916 5011 INORG 16806 

07·4045 AAB7917 Soli INORG 18806 

"-', : 
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AI, As, CN, Cr, TI. and V values 
qualltred as estimated (J) or 
estimated' undetected (UJ) 
values because of CC bind 
recoveries (AI: 70% to 82%; As: 
126% to 138%; CN: 44% to 
56%; Cr:.59% to 63%; TI: 20% 
to 63%: V: 59% to 87%). All 
matrix spike data of Interest 
generally 100% ± 20% except 
Sb (56% and 67%). 

AI, As, CN, Cr, Tt, and V values 
qualified as estimated (J) or 
estimated undetected (UJ) 
values because of OC bind 
recoveries {AI: 70% to 62%; As: 
126% to 136%: CN: 44% to 
56%; Cr: 59% to 83%: TI: 20% 
to 63%; V: 59% to 67%). All 
matrix spike data of Interest 
generally 100% ± 20% except 
Sb (56% and 67%). 

AI, As, CN, Cr, TI, and V values 
qualified as estimated (J) or 
estimated undetected (UJ) 
values because ofOC bind 
recoveries (AI: 70% to 82%; As: 
126% to 136%; CN: 44% to 
56%; Cr: 591% to 63%,; TI: 20% 
to 63%; V: 59% to 87%). All 
matrix spike data of interest 
generally 100% ± 20% except 
Sb (56% and 67%). 

AI, As, CN, Cr, TI. and V values 
qualified as estimated (J) or 
estimated undetected (UJ) 
values because of CC bind 
recoveries (AI: 70% to 82%; As: 
126% to 138%; CN: 44"/" to 
56%; Cr: 59% to 83%; TI: 20% 
to 63%: V: 59% to 87%).· All 
matrix spike data of interest 
generally 100% ± 20% except 
Sb (56% and 67%). 

AI, As, CN, Cr, TI, and V values 
qualified as estimated (J) or 
estimated undetected (UJ) 
values because ot OC bind 
recoveries (AI: 70% to 82%: As: 
126% to 138%; eN: 44% to 
56%' Cr: 59"/" to 83%' Tl: 20% 
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to 63%; V: 59% to 87"10}. All 
matrix "spike data of interest 
generally 1 00% ± 20% except 
Sb(56% and fUOk}. 

07-4045 AAB7918 Soil INORG 18808 AI, As. CN, Cr, TI, and V values 
qualified, as estimated (J) or 
estimated undetected (UJ) 
values. because of CC bind 
recoveries (AI: 70% to 82%; As: 
126% 'to 138%; CN: 44% to 
56%; Cr:59% to 83%; TI: 20% 
to 63%; V: 59% to 87%). All 
matrix spike data of interest 
generally 100°,(,= 20% except 
Sb (56% and 6~/o). 

07-4046 AAB7919 Soil INORG 18808 AI, As, CN, Cr. TI, and V values 
qualified as estimated (J) or 
estimated 'undetected (W) 
values because of QC bind 
recoveries (AI: 70004 to 82%; As: 
126% to 138%; CN: 44% to 
56%; Or: 59% to 83%; TI: 20% 
to 63%; V: 59% to 87%). All 
matrix' spike data of interest 
generally ,100% ± 20°04 except 
Sb (56% and 67%). 

07-4046 AAB7920 5011 INORG 18808 AI" As, CN, Cr. n. and V values 
qualified as estimated (J) or 
estimated undetected (W) 
values because of CC bind 
recoveries (AI: 70% to 82%; As: 
126% to 138%: CN: 44% to 
56%; Cr: 59% to 83%; Tt: 20% 
to 63%: V: 59% to 87%). All 
matrix :Jpike data' of interest 
generally 1 00% ± 20% except 
Sb (56% and fUOk). 

07-4046 AAB7921 Soli INORG 18808 AI, As. CN. Cr, n, and V values 
qualified as estimated (J) or 
estimated' undetected (OJ) 
values because of CC bind 

1-", 

recoveries (AI: 70% to 82"/0; As: 
126% to 138%; CN: 44% to 
56%; Or: 59%' to 83%; TI: 20%' 
to 63%;' V: 59% to 87%). All 
matrix spike data of Interest 
generally 100%::1: 20% except 
Sb (56% and f570k). : 
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TABLEB· 
SUMMARY OF QUALITY ASSURANCE/QUALJ'N CONTROL RESULTS FOR TA.7, PRS 

07·001 (b) 

LOCATION REQUEST 
10 SAMPLE 10 MATRIX SlilTE NUMBER COMMENTS 

07-4047 AAB7922 Soli lNORG 18808 AI. As. ON. Or. TI. and V values 
qualified as estimated (J) or 
estimated undetected (UJ) 
values because of CO bind 
recoveries (AI: 70% to 82%; As: 
126% to 138%; ON: 44% to 
56%; Or: 59% to 83%; TI: 20% 
to 63%: V: 59% to 87%). All 
matrix splice data of Interest 
generally 100% ± 20% except 
Sb (56% and 67%). 

07 .. 4047 AA87923 Soli INOAG 18808 AI. As, ON. Crt TI.and V values 
qualified as estimated (J) or 
estimated undetected (UJ) 
values because of ac bind 
recoveries (AI: 70% to 82%; As: 
126% to 138%; CN: 44% to 
56%; Or: 59% to 83%; TI: 20% 
to 63%; V: 59% to-87%). All 
matrix spike data of Interest 
generally 1000/0 ± 20% except 
Sb (56% and 67%), 

07-4048 AAB7924 5011 INORG 18808 AI. As. CN. Cr. TI. and V values 
qualified as estimated {J)or 
estimated undetected (UJ) 
values because of CO bind 
recoveries (AI: 70% to 82%; As= 
126% to 138%; CN: 44% to 
56%; Cr: 59% to 83%; Tl: 20% 
to 63%; V: 59% to 87%). All 
matrix spike data of interest 
generally 100% ± 20% except 
Sb (56% and 67%). 

07-4048 AAB7925 Soil HE 18693 Data qualified as rejected (R) 
because of missed holding 
times and low (42%) surrogate 
recovery. Data should be used' 
with ccgnizance of potential low 
bias, . 

07-4048 AA87925 Soil INOAG 18808 AI. As. ON. Cr. TI. and V values 
qualified as estimated . (J). or 
estimated undetected (UJ) 
values . because of CC bind 
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recoveries (At: 70% to 82%; As: 
126% to'138%; CN: 44% to 
56%; Cr: 59% to 83%; TI: 20% 
to 63%; V: 59% to 87%). All 
matrix . spike' data of interest 
generaUy 100% :I: 20% except 
Sb (56% and 670/0). 

07·4049 AA87926 5011 INORG 18808 Ar, As, CN,Cr, TI, and V values 
qualified as estimated (J) or 
estimated undetected (UJ) 
values because of QC bind 
recoveries (AI: 70% to 82%; As: 
126°k to 138%; CN: 44°k to 
56%; Cr: 59% to 83%; TI: 20% 
to 63%: V::S9% to 87%). All 
matrix spike . data of interest 
generally 100% :I: 20% except 
Sb (56% and f370k). 

07-4049 AAB7927 Soil HE 18693 All but RDX.and 2.4, 6-TNT data 
qualified as undetected 
estimated (W) because of 
missed holdl.ngtimes and high 
(134%) ." surrogate recovery. 
ReX and TNT data qualified as 
esttmated (J) •. 

07-4049 AAB7927 Soil INORG 18808 AI, As, CN. Cr, TI, and V values 
qualified as estimated (J) or 
estimated' . undetected (UJ) 
values .. because of CO bind 
recoveries (AI:70% to 82%: As: 
126% to 138%; CN: 44% to 
56%;' Cr:59% to 83%;T1: 20% 
to 63%; V: 59%' to 87%). All 
matrix: spike data of interest 
generally '00%':1: 20% except 
Sb (56% and 670k). 

07-4050 AAB7928 Soli INORG 18808 AI; As, CN. Cr; TI. and V values 
qualified as· estimated (J) or 
estimated undetected (UJ) 
values because. of QC bind 
recoveries" (AI: 70% to 82%; As: 
126% to 136%; CN: 44% to 
56%; Cr: 59% to 83%; T1: 20% 
to 63%; V: 59% to 87%). All 
matrix spike" data of Interest 
generally 1 OO%± 20% except 
Sb' (56% and oro,,). 

07-4050 AAB7929 Soil INORG 18808 AI, As, CN, Cr, TI, and V values 
qualified . as' "estimated (J) or 
estimated undetected (UJ) 

...... 
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values because of CC bind 
recoveries (AI: 70"/" to 82%; As: 
126% to 136%; CN: 44% to 
56%; Cr: 59% to 63%; TI: 20% 
to 63%; V: 59% to 67%). All 
matrix spike data of interest 
generally 100% :t:' 20% except 
Sb (56% and 67%). 

07-4051 AAB7930 Soli INORG 16606 AI. As. CN, Cr. TI. and V values 
qualified as estimated (J) or 
estimated undetected (UJ) 
values because of CC bind 
recoveries (AI: 70% to 62%; As: 
126% to 136%; CN: 44% to 
56%; Cr: 59% to 63%; TI: 20% 
to 63%; V: 59%. to 87%). All 
matrix spike data of Interest 
generally 100% :t: 20% except 
Sb (56% and 67%). 

07-4051 AAB7931 5011 I NORG 18606 AI, As, CN, Cr, TI. and V values 
qualified as estimated (J) or 
estimated undetected (UJ) 
values because of CC bind 
recoveries (AI; 70% to 62%; As: 
126% to 136%; CN: 44% to 
56%; Cr: 59% to 63%; TI: 20% 
to 63%; V: 59% to 67%). All 
matrix spike data of Interest 
generally 100% :t: 20% except 
Sb (56% and 67%). 

07-4052 AAB7932 Soil INORG 18808 AI, As, CN, Cr, Ti, and V values 
qualified as estimated (J) or 
estimated undetected (UJ) 
values because of CC bind 
recoveries (AI: 70% to 82%; As: 
126% to 138%: ON: 44% to 
56%; Cr. 59% to 83%; TI: 20% 
to 63%; V: 59% to 87%). All 
matrix spike data of Interest 
generally 100% :!: 20% except 
Sb (56% and 67%). 

07-4052 AAB7933 Soil HE 16693 All but Tetryl data qualified as 
undetected estimated (UJ) 
because of missed holding 

.' times and high (130%) 
surrogate recovery. Tetryl data 
qualified as estimated (J). 

07-4052 AAB7933 Soli INORG 18808 AI, As, CN,Cr. TI. and V values 
qualified as estimated (J) or . estimated undetected . lUJ) 

';, "' __ ,, __ '-__ 4"' ....... 
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values because of ac bind 
recoveries (AI! 70% to 82%; As: 
126% to 138%; eN: 44% to 
56%; Cr: 59% to 83%; TI: 20% 
to 63%; V: 59% to 87%). All 
matrix spike' data of Interest 
genoraUy 100% ± 20% except 
Sb (56% and 67%). 
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TABLE 8·10 
SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL RESULTS FOR TA·7, PRS 

07-001 (c) 

LOCATION REQUEST COMMENTS 
10 SAMPLE 10 MATRIX SUITE NUMBER 

07-4051 0507-96· Soil SVOC 1906 Surrogates fluorophenol, 1,2· 
0051 dichlorobenzene and 

nitrobenzene exhibit 8.7%, 
10.7% and 15.1 % recoveries, 
respectively. All data considered 
unusable for this sample. 

07-4053 AAB7934 Soli INORG 18983 AI, Sa, K, and Mg qualified as 
estimated (J) because data were 
greater than the upper limit of the 
calibration range. Cyanide and 
Hg results qualified as 
undetected estimated (UJ) 
because of low ac blind 
recoveries (47% and 73%, 
respectively). Cr result qualified 
as estimated because of low 
(66%) ac blind recoveries. Pb 
result quallfled as estimated (J) 
because of high (129%) matrix 
spike recovery. 

07-4054 AAB7935 Soil INORG 18983 AI, Ba, K, and Mg qualified as 
estImated (J) because data were 
greater than the upper limit of the 
calibration range. Cyanide and 
Hg results qualified as 
undetected estimated (UJ) 
because of low ac blind 
recoveries (47% and 73%, 
respectively). Cr result qualified 
as estimated because of low 
(66%) ac blind recoveries. Pb 
result qualified as estimated (J) 
because of high (129%) matrix 
spike recovery. 

07·4055 AAB7936 Soil INORG 18983 AI, Ba, K, and Mg qualified as 
estimated (J) because data were 
greater than the upper limit of the 
calibration range. Cyanide and 
Hg results qual1f1ed as 
undetected estimated (UJ) 
because of low ac blind 
recoveries (47% and 73%, 
respectively). Cr result qualified 
as estimated because of low 
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(66%) QC blind recoveries. Pb 
result qualified as estimated (J) 
because of hIgh (129%) matrix 
spike recovery~ 
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TABLEB-11 
SUMMARY OF QUAUTY ASSURANCElQUALITY CONTROl. RESULTS FOR TA-7, PRS 

07..(J01(d} 

LOCATION REQUEST 
ID SAMPLE 10 MATRIX SUITE NUMBER COMMENTS 
07-4062 AAB7937 Soli INORG 18983 AI, Ba, K, and Mg qualified as 

estimated (J) because data were 
greater than the upper limit of 
the calibration range. CY.nl~ 
and Hg resulm qualified 
undetected estimated (UJ 
because of low CC bUn 
recoveries (47% and 73%, 
respectlvely). Cr result qualified 
as estimated because of low 
(66%) QC blind recoveries. Pb 
result qualified as estimated (J) 
because of high (129%) matrix 
spike recovery. 

07-4062 AAB7938 Soil lNORG 18983 Af. Ba, K. and Mg qualified as 
estimated (J) because data were 
greater than the upper limit of 
the calibration range. Cyanide 
and Hg results qualified as 
undetected estimated (UJ) 
because of low CC btlnd 
recoveries (47% and 73%, 
respectively). Cr result qualified 
as estimated because of low 
(66%) CO blind recoveries. Pb 
result quallfied as estimated (J) 
because of high (129"0) matrix 
spike recovery. 

07-4063 AAB7939 Soil INORG 18983 f'1. Ba, K, and Mg qualified as 
estimated (J) because data were 
greater than the upper limit of 
the calibratIon range. Cyanide 
and Hg results qualified as 
undetected estimated (UJ) 
because, of low QC blind 
recoveries (47% and 73%, 
respectively). Cr result qualified 
as estimated because 01 low 
(66%) CC blind recoveries. Pb 
result qualified as estimated (J) 
because of high (129%) matrix 
spIke recovery. 

07-4063 AAB7940 Soli INORG 18983 AI, Ba, K,. and Mg qualified· as 
estimatedl..J1 because data were 
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greater than the upper limit of 
the calibration range. Cyanide 
and Hg results qualified as 
undetected estimated (UJ) 
because of low QC blind 
recoveries' (47% and 73%, 
respectively). ,Cr result qualified 
as estimated because of low 
(66%) QC blind recoveries. Pb 
result qualified as estimated (J) 
because of high (129%) matrix 
spike recovery. 

07-4064 AAB7941 5011 INORG 18983 AI. Ba. K. and Mg qualified as 
estimated (J) because data were 
greater than the upper limit of 
the calibration range. Cyanide 
and Hg, results ,qualified as 
undetected,· estimated (UJ) 
because: of low CC blind 
recoveries '(47% and 73%. 
respectively). Cr result qualified 
as estimated because of low 
(66%) QC blind recoveries. Pb 
result qualified as estimated (J) 
because of high (129%) matrix 
spike recovery. 

07·4064 AAB7942 Soil INORG' 18983 AI, Ba, ~. and Mg qualified as 
estimated (J). because data were 
greater than the upper limit 01 
the calibration range. Cyanide 
and' ,Hg ,results qualified as 
undetected estimated (UJ) 
because of low . ac blind 
recoveries (47% and 73%, 
respectlvely},.;·Cr result qualified 
as estimated .. because of low 
(66%) ac blind recoveries. Pb 
result qualified as estimated (J) 
because of high (129%) matrix 
spike recovery. 

07-4064 AAB7943 Soil INORG 18983 AI. ea, K, and Mg qualified as 
estimated' (J) because data were 
greater'than the upper limit of 
the calibration range •. Cyanide 
and Hg results qualified as 
undetected' .' estimated (UJ) 
because' of .Iow· QC blind 
recoveries (47% and 73%. 
respectively). Cr result. qualified 
as estimated· because of low 
(66%)QC blind recoveries. Pb 
result oualifled'as estimated (J) 
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because of high ('29%) matrix 
spike recovery. 

07~065 AAB7944 5011 INORG 18983 AI, Ba. K, and Mg qualified as 
estimated (J) because data were 
greater than the upper limit of 
the calibration range. Cyanide 
and Hg results qualified as 
undetected estimated (UJ) 
because of low· CC bllnd 
recoveries. (47% and 73%. 
respectively). Or result qualified 
as estimated because of low 
(66%) CC blind recoveries. Pb 
result qualified as estimated (J) 
because of high ('29%) matrix 
spike recovery. 

07-4065 AAB7945 5011 INORG 18983 AI. Ba. K, and Mg quallfled as 
estimated (J) because data were 
greater than the upper limit of 
the calibration range. Cyanide 
and Hg results qualified as 
undetected estimated (W) 
because of low CC blind 
recoveries (47% and 73%, 
respectively). Cr result qualified 
as estimated because of. low 
(66%) CC blind recoveries. Pb 
result qualified as estimated (J) 
because of high (129%) matrix 
spike recovery. 

07-4066 AAS7946 Soil INORG 18983 AI, Ba, K, and Mg qualified as 
estimated (J) because data were 
greater than the upper limit of 
the calibration range. Cyanide 
and Hg results qualified as 
undetected estimated (UJ) 
because of low CO blind 
recoverles (47% and 73%, 
respectively).· Cr result qualified 
as estimated because of low 
(66"/0) CC blind recoveries. Pb 
result qualified as estimated (J) 
because of high (129%) matrix 
spike ,recovery. 

07-4066 AAB7947 5011 INORG 18983 AI, Ba, K. and Mg qualified as 
estimated (J) because data were 
greater than the upper limit ,of 
the calibration range. Cyanide 
and Hg results qualified as 
undetected estimated (W) 
because of low CC blind 



recoveries (47% and 73%, 
respectively). Or result qualHied 
as estimated because of low 
(66%) CO blind recoveries. Pb 
result qualified as estimated (J) 
because of high (129%) matrix 
spike recovery~ 

07-4067 AAB7948 Soli INORG 18983 AI, Ba, K,and Mg qualified as 
estimated (J) because data were 
greater than the upper limit of 
the calibration range. Cyanide 
and Hg. results qualified as 
undetected estimated· (W) 
because . of low QC blind 
recoveries. (47% and 73%. 
respectively). Cr result qualified 
as' estimated because of low 
(66%) CC blind recoveries. Pb 
result qualified as estimated (J) 
because of high (129%) matrix 
spike recovery. 

07 .. 4067 AAB7949 Soil INORG 18983 AI. Ba, K, and· Mg qualified as 
estimated (J) because data were 
greater than the upper Umlt of 
the carib ration range. Cyanide 
and Hg results qualified as 
undetected estimated (W) 
because of' low CO bJind 
recoveries (47% and 73%, 
respectively). Cr result qualified 
as . estimated. because of low 
(66%) CC blind recoveries. Pb 
result qualified as estimated (J) 
because of high (129%) matrix 
spike recovery. 
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TABLEB-12 
SUMMARY OF QUAUTY ASSURANCE/QUALITY CONTROL RESULTS FOR TA-8, PRS 

OS"()02 
No data required qualification for this PRS. 
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TABLE 8-13 
SUMMARY OF QUAUTY ASSURANCE/QUALITY CONTROL RESULTS FOR TA-22, PRS 

22-01 o (a) . 

LOCATION REQUEST 
10 SAMPLE 10 MATRIX SUITE NUMBER COMMENTS·, 

22-6018 AAA8e09 5011 INORG 18247 Cr result qualified as estimated (J) 
because of ·'ow recovery (62%) 
on one· of . two OC blind 
recoveries, and hlgher-than-
acceptable laboratory control 
standard (LCS) values. 
Indications of potential high bias 
and uncertainty for Pb. Matrix 
spike data 'are, generally within 
15%. of acceptable values. 

22-6018 AAA8910 Water INORG 18247 Potential torlow bias on Cd, Pb. 
and Se indrcatad by low spike 
recoveries (66%. 38% and 25%. 
respectlvely) • 

. " ' 

22-6019 AAA8911 Soil INORG· 18247 Cr result qualified as estimated (J) 
because, of, low recovery (62%) 
on one· of two QC blind 
recoveries, and, higher-than-
acceptable . laboratory control 
standard· , (LCS) values. 
IndicationS of potential high bias 
and uncertainty for Pb. Matrix 
spike. data are generally within 
15% of acceptable values. 

22-6019 AAA8912 Water INORG 18247 Potential for fow bias on Cd, Pb. 
and Se indicated by low spike 
recoveries (66%, 38% and 25%, 
respectively):' 

22·6020 AAA8913 Soil INORG 18247 Cr result qual~ied as estimated (J) 
because of low recovery (62%) 
on one of two OC blind 
recoveries. and higher-than-
acceptable laboratory control 
standard ' (LCS) values. 
Indications of potential high bias 
and uncertainty for Pb. Matrix 
spike data are generaUy within 
1 SOA:, of acceptable values. 

22-6020 AAA8914 Soil INORG 18247 Cr result quaJlfied as estimated (J) 
because o flow recovery (62%) 
on one of two OC blind 
recoveries, and- higher-than· 
acceptable laboratorv control 
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22-6021 

22-6021 

22-6021 

22·6022 

22·6022 

AAA8915 

AAA8916 

AAA8917 

AAAB91B 

AAA8919 

Soil INORG 18247 

Soli INORG 18247 

Soli INORG 18247 

Soil INORG 18247 

Soli INORG 1B247 

c· J 
4 ... 
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standard . (LOS) values • 
Indications of potential high bias 
and uncertainty for Pb. Matrix 
spike data generally within 15% of 
acceptable values. 

Cr result qualified as estimated (J) 
because of low recovery (62%) 
on one of two CO blind 
recoveries, and hlgher-than-
acceptable laboratory control 
standard (LCS) values. 
Indications of potential high bias 
and uncertainty for Pb. Cu, Mgt 
and V also qualified as estimated 
(J) because of high LOS values. 
Matrix spike data generally withIn 
15% of acceptable values. 

Or result qualified as estimated (J) 
because of low recovery (62%) 
on one of two CC blind 
recoveries, and hlgher-than-
acceptable laboratory control 
standard (LOS) values. 
Indications of potentIal high bias 
and uncertainty for Pb. Matrix 
spike data are generally within 
15% of acceptablevaluos. 

Cr result qualHled as estimated (J) 
because of low recovery (62%) 
on onG of two CO blind 
recoveries, and hlgher·than-
acceptable laboratory control 
standard (LCS) values. 
Indications of potential high bias 
and uncertainty for Pb. Matrix 
spike data are generally within 
15% of acceptable values. 

Or result qualified as estimated (J) 
because of low recovery (62%) 
on one of two CC blind 
recoveries, and hlgher-than-
acceptable laboratory control 
standard . (LCS) values. 
Indications of potential high bias 
and uncertainty for Pb. Cu, Mg. 
and V also qualified as estimated 
(J) because of high LOS values. 
Matrix spike data generally within 
15% of acceptable values. 

Or result qualified as estimated (J) 
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because of low recovery (62"",) 
on one of two CC blind 
recoveries,· and higher-than .. 
acceptable laboratory control 
standard (l.CS) values. 
Indications of potential high bias 
and uncertainty for Pb. Mam 
spike data generally within 15% 01 
acceptable values. 

22·6022 AAA8920 Soli INORG 18247 Cr result qualified as undetected 
estimated (W). because of low 
recovery (62%) on one of two CC 
blind recoveries, and higher-than· 
acceptable· laboratory control 
standard· (l.CS) values. 
Indications of potential high bias 
and uncertainty for Pb. Maw 
spike data generally within 15% ot 
acceptable values. 

22·6023 AAA8921 Soli INORG 18247 Cr result qualified as estimated (J) 
because of low recovery (62%) 
on one of . two QC blind 
recoveries.. and hlgher-than-
acceptable laboratory control 
standard . (l.CS) values. 
Indications of potential high bias 
and uncertainty for Pb. Cu, Mg. 
and V 3isoqualifled as estimated 
(J) because of high l.CS values. 
Matrix spike data generally within 
15% of acceptable values. 

22·6023 AAA8922 Soli INORG 18247 Cr result qualified as estimated (J) 
because' of low' recovery (62%) 
on one· of two CC blind 
recoveries, and higher·than-
acceptable laboratory control 
standard . (L.CS) values. 
Indications of potential high bias 
and uncertainty for Pb. Mg and V 
also qualified as estimated (J) 
because .of high l.CS values. 
Matrix spike data generally within 
15% of acceptable values. 

22 .. 6023 AAAB923 Soil INORG 1B247 Cr result qualified as estimated (J) 
because of low recovery (62%) 
on one of two CC blind 
recoveries, and hlgher-than-
acceptable laboratory control 
standard . (LCS) values. 
Indications of potential high bias 
and uncertalntv for Pb. Cu Mo, 

-_ ..... -_ .. """" ... 



22-6023 AAA8924 Soli INORG 18247 

22-6024 AAAB925 Soil INORG 18247 

22-6024 AAAB926 Soli HE 18245 

22-6024 AAA8926 Soil INORG 18247 

22-6024 AAA8927 Water INORG 18247 

PRS 22-010(8) 

LOCAT10N 10 

SAMPLE 10 MATRIX SUITE 

)",., ' --'-_ . .,"" .. 
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and V also qualified as estimated 
(J) because of high LOS values. 
Matrix spike data generally within 
15% of acceptable values. 

Or result qualified as estimated (J) 
because of low recovery (62%) 
on one of two CO blind 
recoveries, and . higher-than-
acceptable laboratory control· 
standard (LCS) values. 
Indications of potential high bias 
and uncertainty for Pb. MatJbc 
spike data are generally within 
15% of acceptable values. 

Or result qualified as estimated (J) 
because of low recovery (62%) 
on one of two CO blind 
recoveries, and hlgher-than-
acceptable laboratory control 
standard (LOS) values. 
Indications of potential high bias 
and uncertainty for Pb. Matrix 
spike data are generally within 
15% of acceptable values. 

HMX result qualified as estimated 
(J). All other data qualified as 
rejected (R). However, surrogate 
recovery Is 105%. Potential low 
bias indicated by 15% to 35% 
recovery of CC blind analytes. 

Cr result qualified as undetected 
estimated (UJ) because of 10" 
recovery (62%) on one of two ac 
blind recoveries, and higher-than 
acceptable laboratory contro 
standard (LCS) values. 
Indications of potential high bias 
and uncertainty for Pb. MalJ'b( 
spike data generally within 15% of 
acceptable values. 

Potontial for low bias on Cd, Pb 
and Se Indicated by low spike 
recoveries (66%, 38% and 25%, 
respectively). 

REQUEST 
NUMBER COMMENTS 
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U 
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22-6061 0522-97- Soil rNOAG 30S0A AI and Pb results 
0001 qualified as 

estimated (J); Mg 
results qualified 
as estimated with 
high bias (J.t.), 

22-6061 0522-97- Soil INORG 3050A AI and Pb results 
0002 qualified as 

estimated (J); Mg 
results qualified 
as estimated with 
high bias (J+). 

22-6062 0522-97- Soli INORG 3050A AI and Pb results 
0003 qualified as 

estimated (J): Mg 
results qualified 
as estimated with 
high bias (J+). 

22-6062 0522-97- Soil INORG 3050R AI and Pb results 
0004 qualified as 

estimated (J); Mg 
results qualified 
as estimated with 
high bias (J+). 

22-6063 0522-97- 5011 INORG 3050R. AI and Pb results 
0005 qualified as 

estimated (J); Mg 
results qualified 
as estimated with 
high bias (J+). 

22-6063 0522-97- 5011 INeRG 3050A . AI and Pb results 
0006 qualified as 

estimated (J): Mg 
results qualified 
as estimated with 
high bias (J+). 

PRS 22-010(8) 

LOCATION ID REQUEST 

SAMPLE 10 MATRIX SUITE NUMBER- COMMENTS 

22-6063 0522·97- 5011 SVOCs 3049R AU results 
0006 qualified as R 

I (relected). 
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TABLEB·14 
SUMMARY OF QUALITY ASSURANCE/QUALiTY CONTROL. RESUL. T5 FOR TA-22, PRS 

22.(J10(b) 

LOCATION 
10 

SAMPLE 10 MATRIX SUITE 

22·6025 AAA8930 Soli INORG 

22-6025 AAA8931 Soli INORG 

22-6025 AAAB932 Soli INORG 

" __ ":"'_i.. __ 4""" 

REQUEST 
NUMBER 

18514 

18514 

18514 

... -

COMMENTS 

Hg and T1 results qualified as 
estImated undetected (UJ) 
because of low recoveries (55% 
and 69% for Hg; 67% and 71 % 
for 11) on CC blind samples. AI, 
Cr, and V results qualified as 
estimated (J) because CC blind 
sample recoveries were between 
50% and 75°,{, of expected 
values. Pb qualified· as 
estimated (J) because of high 
recovery (162%) on a CO blind 
sample. . Matrix spike recoveries 
generally 1000k :l: 20% excopt Sb 
(60% and 67%), Pb (167% and 
97%).' and As (104% and 139). 

Hg and n results qualified CE 
estimated undetected (UJ) 
because of low recoveries (55% 
and 69% for Hg; 67% and 71 % 
for 11) 0 n CC blind samples. AI, 
Cr, and V results qualified as 
estimated (J) because CC blind 
sample recoveries were between 
50% and 75% of expected 
values. P b qualified as 
estimated (J) because of high 
recovery (162%) on a CC blind 
sample. Matrix spike recoveries 
generally 100% ± 20% except Sb 
(60% and 67%), Pb (167% and 
97%), and As (104% and 139). 

H9,l1 and V results qualified as 
estImated undetected (UJ) 
because of low recoveries 
(betwoen 50% and 75%) onCe 
blind samples. AI and Cr results 
qualffied as estImated (J) because 
CO blind sample recoveries were 
between 50% and 75% of 
expected values. Pb quallfled as 
estimated (J) because of high 
recovery (162%). on CC blind 
sample. Matrix spike recoveries 
aenerallv 100% ± 20% except Sb 
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(60% and 67%). Pb (1670/0 and 
97%). and As (104% and 139). 

22-6026 AAA8933 Soil INORG 18514 Hg, n and V results qualified as 
estimated· undetected (UJ) 
because of' low recoveries 
(between 50°A> and 75%) on 00 
blind samples. AI and Cr results 
qualified as estimated (J) because 
00 blind sample recoveries were 
between 50% and 75% of 
expected values. Pb qualified as 
estimated (J) because of high 
recovery (162%) on 00 blind 
sample •. Matrix spike recoveries 
generally 100% ± 20% except Sb 
(60% and 67%). Pb (167% and 
97%).,and As (104% and 139). 

22-6026· AAA8934 Soli INORG 18514 Hg., TI. and V results qualified as 
estimated undetected (UJ) 
because of low recoveries 
(between 50% and 75%) on QC 
blind samples.,: AI and Cr results 
qualified as estimated (J) because 
QC blind sample recoveries were 
between 50% and 75% Oi 

expected values., Pb qualified as 
estimated (J) because of high 
recovery· (16~k) on CC blind 
sample. 'Matrix' spike recoveries 
generaJly100% ± 20% except S~ . 
(60% and 67%), Pb (167% and 
97%), and As (104% and 139). 

22-6027 AAA8935 Soil INORG 18514 Hg. TI. and V results qualified as 
estimated undetected (UJ) 
because of .. low recoveries 
(between 50% and 75%) on QO 
blind samples. AI and Or results 
qualified as estimated (J) because 
CC blind sample recoveries were 
between': 50% and 75% of 
expected Values. Pb qualified as 
estimated (J) because of high 
recovery (162%) on QC blind 
sample.. Matrix spike recoveries 
generally ,100% ± 20% except Sb 
(60% and· 67%). Pb (167% and 
97%). and'As (104% and 139). 

22-6027 AAA8936 Soli INORG 18514 Hg. TI. and V results qualified as 
estimated . undetected (UJ) 
because of ' low recoveries 
(between 50% and 75%) on ac 



.... ... 
&1J;zt1.adlK. S D. ... 

.. t. 
io 

blind samples. AI and Or results 
,.-
'!'j. 

qualified as estimated (J) because 'f 
CC blind sample recoveries were ".,. " . 
between 50% and' 75% of '"J _ . 

: 
expected values. Pb qualified as . -". n-' 
estimated (J) because of high " 
recovery (162%) on CC blind :1 
sample. Matrix spike recoveries S 
generally 100% ± 20% except Sb 0 
(60% and 67%), Pb (167% and 
97%), and As (104% and 139), 

22 .. 802B AAAB937 Soil INORG 18514 Crt Hg, TI, and V results qualHled 
as estimated undetected (UJ) 
because of low recoveries 
(between 50% and 75%) on QO 
blind samples. AI result qualified 
as estimated (J) because CC 
blind sample recovery . was 
between 50% and 75% of 
expected values. Pb qualHled as 
estimated (J) because of high 
recovery (162%) on CC blind 
sample. Matrix spike recoverlos 
generally 100% ± 20% except Sb 
(60% and 67%), Pb (167% and 
97%), and As (104% and 139). 

22-6028 AAA8938 Soli INORG 18514 Cr, Hg, TI, and V results qualified 
as estimated undetected (UJ) 
because of low recoveries 
(between 50% and7S%) on QC 
blind samples. AI result qualified 
as estimated (J) becaus3. QC f. 
blind sample recovery was 
between 50% and 7S% of 
expected values. Pb qualified as 
estimated (J) because of high 
recovery (162%) on CC blind 
sample. Matrix spike recoveries 
generally 100% ± 20% except Sb 
(60% and 67%), Pb (167% and 
97%), and As (104% and 139). 

22-6029 AAA8939 Soil INORG 18514 Hg. TI, and V results qualified as 
estimated undetected (UJ) 
because of low recoveries 
(between 50% and 75%) on, CC 
blind samples. AI and Cr results 
qualified as estimated (J) because 
CO blind sample recoveries were 
between SO% and 75% . of 
expected values. Pb qualified as 
estimated (J) because of' high 
recovfID.!.1162O/~ on CO blind 

.-.. _._.. ~~L ... _ ..... ... ,.,.. P"t~. r't ..... ___ ,1 __ ....... _ 
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22·6029 AAA8940 Soli INORG 

22-6030 AAA8941 Soli INORG 

22 .. 6030 AAA8942 Soil INORG 

22-6031 AAA8943 Soli INORG 

18514 

18514 

18514 

18514 

sample. Matrix spike recoveries 
generally 100% ± 20% except Sb 
(60% and 67%). Pb (167% and 
97%). and As (104% and 139). 

Cr. Hg. T1i and V results Qualified 
as estimated undetected (W) 
because of low recoveries 
(between 50% and 75%) on ac 
blind samples. AI result qualified 
as estimated (J) because QC 
blind sample recovery was 
between 50% and 75% of 
expected values. Pb qualified as 
estlmat8d (J) because of high 
recovery' (162%) on CC blind 
sample. Matrix spike recoveries 
generally 100% ± 200k except S b 
(600k and 67%), Pb (167% and 
97%), and As (104% and 139). 

Hg andTi results qualified as 
estimated ,undetected (W) 
because of low recoveries 
(between 50% and 75%) on QC 
blind samples. AI, Cr, and V 
results qualified, as estimated (J) 
because CC, blind sample 
recoveries were between 50% 
and 75% of. expected values. 
Pb qualified as estimated (J) 
because of high recovery (162%) 
on CC blind sample. Matrix spike 
recoveries generally 100% ± 20% 
except Sb (60% and 67%), Pb 
(167°k and 97%), and As (104% 
and 139).' 

Hg. TI. and V rosults quaUtied as 
estimated undetected (W) 
because' of 'low recoveries 
(between 50% and 75%) on QC 
blind samples. AI and Cr results 
qualified as estimated (J) because 
ac blind sample recoveries were 
between 50%" and 75% of 
expected vaJues. Pb qualified as 
estlrr.ated (J) ',' because of high 
recovery (162%) on CC blind 
sample. Matrbc spike recoveries 
generally'100%'± 20% except Sb 
(60% and 67%), Pb (167% and 
97%). and AS (104% and 139}. 

Hg, TI, and V results qualified w; 
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estimated undetected (UJ) --~ ..., 
because of low recoveries .' .... 
(between 50% and 15%) on CO -blind samples. AI and Or results ·3 ... - . 

qualified as estimated (J) because :'.:.i-
CC blind sample recoveries were I-

between 50% and 75% 01 ~ .-
expected values. Pb qualified as c 

...J. 

estimated (J) because of high 1 
recovery (162%) onCe blind 
sample. Matrix spike recoveries 
generally 100% ± 20% except Sb 
(60% and 67%). Pb (167% and 
97%). and As (104% and 139). 

22-6031 AAA8944 Soil INORG 18514 Hg. TIl and V results quallf!edas 
estimated undetected (UJ) 
because of low recoveries 
(between 50"/0 and 75%) on CO 
blind samples. AI and Cr results 
qualified as estlmated (J) because 
CC blind sample recoveries were 
between 50% and 75% of 
expected values. Pb qualified as 
estimated (J) because of high 
recovery (162%) on CC blind 
sample. Matrix spike recoveries 
generally 100% ± 20% except Sb 
(60% and 61%). Pb (167% and 
97%), and As (104% and 139). 

22-6032 AAA6945 Soil HE 16439 Data qualified because of gross 
exceedanco of holding times and 
various degrees of low analyte 

~. j recoveries on surrogate 
compounds and CC blind 
samples. 4-ADNT, 2-ACNT, HMX, 
Tetryl and all mononltrotoluenes 
qualified as rejected (R). 2.4·CNT 
and 4.6-DNT qualified as 
estimated (J). All other analyte 
values qualified as undetected 
estimated (UJ). 

22-6032 AAAB945 5011 INORG 1B514 TI result qualified as estimated 
undetected (UJ) because of low 
recoveries (67% and 71 %) on QC 
blind samples. AI, Cr, Hg, and V 
results qualified as estimated (J) 
because CC blind sample' 
recoveries were between 50% 
and 75% of expected values. 
P b qualified as estimated (J) 
because of high recovery (162%) 
on CC blind sample. Matrix spike 

.. 
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22-6032 AAA8945 Soli SVOC 

22-6032 AAA8946 Soil INOAG 

22-6033 AAA8947 Soil INOAG 

18357 

18514 

recoveries generally 1000/0 :t: 20% 
except Sb (60% and 67%). Pt: 
(167% and 97%). and As (104% 
and 139). 

Many analytes qualified ~ 
undetected estimated (UJ) 
because of low surrogate 
recoveries and low recaveries 
from ac blind samples. 
Hexachloroethane, 1,2· 
dichlorobenzene, 2· 
methyl phenol and 2· 
chlol"onaphthalene data qualified 
as rejected (R) because af failure 
to detect those anatytes In the 
ac blind sample. 91s(2-
ethylhexy!)phthalate,' Di-n-butyl 
phthalate" and . pyrene results 
qualifted as estimated (J) because 
of high' (207«'Aa) . recovery far p­
terphenyl-d14 surrogate. Other 
surrogate recoveries range trom 
23% to 60%. 

TI result qualified as estimated 
undetected' (W) because at low 
recoveries (67«'-' and 71 %) on CO 
blind samples. AI, Cr, Hg. and V 
results. qualified as estimated (J) 
because· ac blind sample 
recoveries were between 50% 
and 75% of expected values. 
FIb qualified· as estimated (J) 
because of high recovery (162%) 
on CC blind sample. Matrix spike 
recoveries generally 100% :.t 20% 
except Sb (60%- and 67%). Pb 
(167«'k and 97%). and As (104% 
and 139)~ 

18514 TI result qualified ~ estimated 
undetected (UJ) because of low 
recoveries (67% and 71%) on CC 

. blind Samples. AI. Cr. Hg. and V 
results qualified as estimated (~I) 
because' QC· blind sample 
recoveries were between 50% 
and 75% of - expected values. 
FIb qualified as estimated (J) 
because of high-recovery (162%) 
on ac blind sample. Matrix spike 
recoveries generdJly 100%:.t 20% 
except Sb· (60% and 67%). Pb 
1(167% and 97%) and As (104% 



22-6033: AAA8948 Soli INOAG 18514 

22-6034 AAA8949 Soil INORG 18514 

22·6034 AAA8949 Soli SVOC 18357 

22-6034 AAA89S0 Soli INORG 18514 
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and 139). 

Hg and TI results qualified as 
estimated undetected (UJ)';1 
because of low recoveries 5 
(between 50% and 75%) on CO 

" blind samples. AI, Cr, and V 
results qualified as estimated, (J) 
because' CC blind sample 
recoveries were between 50% 
and 75% of expected values. 
Pb qualified as estimated (J) 
because of high recovery (162%) 
on CC blind sample. 'Matrix spike 
recoveries generally 100% ± 20% 
except Sb (60°/0 and 67%). Pb 
(167% and 97%), and As (104% 
and 139). 

Hg. Ti, and V results qualified as 
estimated undetected (UJ) 
because of low recoveries 
(between 50% and 75%) on CO 
blind samples. AI. and Cr results 
qualified as estimated (J) because 
CC blind sample recoveries were 
between 50% and 75% of 
expected values. Pb quallfled'as 
estimated (J) because of high 
recovery (162%)' 0 n CC blind 
sample. Matrix spike recoveries 
generally 100% ± 20% except Sb 
(SO% and S7%). Pb (1S7% and 
97%). and As (104% and 139)~ 

Anthracene, 2,4-dlchlorophenol. 
and 2-methylphenol results 
qualified as rejected (R) because 
of <'0% recoveries from CC blind 
sample. Naphthalene,· 0-
dichlorobenzene, 2-nitrophenol. 
pentachlorophenol. phenol. 
1,2.4-trlch/orobenzene and 
2.4.S-trlchlorophenol results 
qualified as undetected estimate 
(UJ) because of <50% recovery 
en a CC blind sample. 
Benzo[a]pyrane and pyrene 
results qualified as estimated (J). 
Surrogate recoveries range from 
21% to 48%. 

Cr, Hg, TI, and V results qualified 
as estimated undetected (UJ) 
because 'of (ow recoveries 
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(between 50% and 75%) on CC 
blind samples. AI result qualified 
as estimated· (J) because CC 
blind sample recoveries were low 
(68% and 70% of expected 
values). Pb qualified as 
estimated (J) because of high 
recovery (162%) on CC blind 
sample. Matrix 'splke recoveries 
generally 1000/0 ± 20% except Sb 
(60% and 67%), Pb (167% and 
970k), and As (104% and 139). 

22-6035 . AAA8951 Soli INORG 18514 Cr, Hg, TI, and V results qualified 
as estimated undetected (UJ) 
because of low recoveries 
(between 50% and 75%) on QC 
blind samples. AI result qualified 
as estimated" (J) because CO 
blind sample.· recoveries were low 
(68% and·' 70% of expected 
values) •. Pb qualified as 

. estimated' (J) because of high 
recovery (162%) on CC blind 
sample. Matrix spike recoveries 
generally 100% ± 20% except Sb 
(60% and 67%)~ Pb (167% and 
97%)~ and As (104% and 139). 

22-6035 AAA8952 Soil INORG 18514 Cr; Hg. TI. and V results qualified 
as estimated undetected (UJ) 
because of· low recoveries 
(between 50% and 75%) on CC 
blind samples. AI result qualified 
as estimated. (J) because CO 
bllnd sample' recoveries were low 
(6B% and 70% of expected 
values). . Pb qualified as 
estimated' (J)' because of high 
recovery (162%)" .on CC blind 
sample.. MaIrix spike recoveries 
generally 100%:1: 20% except Sb 
(60% and 67%). Pb (167% and 
97%). and As '(104% and 139). 

22·6036 AAAB953 Soil INORG 18260 Cr, Mn, Pb, andY results qualified 
as estimated (J) because of high 
recoveries, in laboratory. control 
sample (81%,7%. 48% and 13% 
higher than . upper acceptable 
IimH, respectively)'; Matrix spikes 
generally within.'1 00% ± 20% 
recovery except AI (62%). 

22·6036 AAAB954 Soil INORG 18260 Cr, Mn, Pb. and V results qualified 

" .' ".,,... ,.... ____ ,1_.:..' .... ""'A ""' .... .....,.. ,/I"'" 



22-6037 AAA8955 5011 INORG 18260 

22-6037 AAAB956 Soil INORG 18260 

22-6038 AAAS957 Soil INORG 18260 

22-6038 AAA8957 5011 VOC 18261 

22-6038 AAA89S8 5011 INORG 18260 

22·6039 AAA89S9 Soli INORG 18260 

as estimated (J) because of high 
recoveries In laboratory control 
sample (81%, 7%.48% and 13% 
higher than· upper acceptable 
limit, respectively). Matrix spikes . 
generally within 100% ± 20%. 
recovery except AI (62%). 

Crt Mn, Pb, and V results qualified 
as estimated (J) because of high 
recoveries In laboratory contro1 
sample (B1%, 7%. 48% and 13% 
higher than upper acceptable 
limit, respectively).. Matrix ·splkes 
generally within 100% * 20% 
recovery except AI (62%). 

Cr. Mn. Pb, and V results qualified 
as estimated (J) because of high 
recoveries In laboratory control 
sample (81%, 7%,48% and 13% 
higher than upper acceptable 
limit, respectively). Matrix spikes 
generally within 100% ::I: 20% 
recovery except AI (62%). 

Crt Mn. Pb, and V results qualified 
as estimated (J) because of high 
recoveries In laboratory control 
sample (81%. 7%,48% and 13% 
higher than upper acceptable 
limit, respectively). Matrix spikes 
generally within 100% ::I: 20% 
recovery except AI (62%). 

Acetone result qualified as BJ 
because of contamination In the 
blank. lodomethane result 
qualified as estimated (J). 
Indicates a potential for high bias 
for acetone. Surrogate recoveries 
range from 93% to 107%

, 

Cr, Mn, Pb, and V results qualified 
as estimated (J) because of high 
recoveries In laboratory control 
sample (81%, 7%.48% and 13% 
higher than upper acceptable 
limit. respectively). Matrix spikes 
generally within, 100% ::I: 20% 
recovery except AI (62%). 

Crt Mn. Pb. and V results qualified 
as estimated (J) because of high 
recoveries In laboratory control 
samole (81 % 7%·48% and 13% 

.. 
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higher than upper acceptable 
limit. respectively). Matrix spikes 
generally within 100% :t: 20% 
recovery except AI (62%). 

22-6039 AAA8960 Soli INORG 18260 Cr, Mn,Pb, and V results qualified 
as estimated (J) because of high 
recoveries . in laboratory control 
sample (81%. 7%, 48% and 13% 
higher than upper acceptable 
limit. respectively). Matrix spikes 
generally' withIn 100% :t: 20% 
recovery except AI (62%). 

22-6040 AAA8961 Soil INORG 18260 Cr. Mn. Pb. and V l'8Sults qualified 
as estimated (J) because of high 
recoveries In laboratory control 
sample (81%. 7%. 48% and 13°k 
higher than upper acceptable 
limit. respectlvely). Matrix spikes 
generally within 1 00% ± 20% 
recovery except AI (62%). 

22-6040 AAA8962 Soli I NORCS 18260 Cr, Mn. Pb, and V results qualified 
as estimated' (J) because of high 
recoveries In laboratory control 
sample {81%. 7%. 48% and 13% 
higher than upper acceptable 
limit, . respectively). Matrix spikes 
gonerally' within 100% ± 20% 
recovery except AI (62%). 

22-6040 AAA8963 Soli I NORG 18260 Cr, Mn. and Pb results qualified as 
estimated (J) , because of high 
recoveries in, laboratory control 
sample (81%, 7% and 48% 
higher than . upper acceptable 
limit)... Matrix, spikes generally 
within 100% ± 20% recovery 
except AI (62%). 

22-6041 AAA8964 Soli INORG 18260 Cr.,Mn. Pb, and V results qualified 
as estimated (J) because of high 
recoveries In laboratory control 

• sample (81°".7004. 48% and 13% 
higher than upper acceptable 
limit, respectively). Matrix spikes 
generally . within . 100% ± 20% 
recovery except AI (6~1o). 

22-6041 AAA8965 Soli INORG 18260 Cr. Mn. Pb, and V results qualified 
as estimated (J) because of high 
recover'J8s· In . laboratory control 
sample,{81%; 7%, 48% and 13% 
higher: than' upper acceptable 
limit respectivoly). Matrix scikes 



22-6041 AAA8965 5011 SVOC 18261 

22-6041 AAA8966 Soil INORG 18260 

22-6042 AAA8967 Soil INORG 18260 

22-6042 AAA8968 Soil INORG 18260 

.. 

22·6042 AAA8969 Soil INORG 18260 
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generally within 1 00% ± 20% 
recovery except AI (62%). 

Anthracene, 4-
bromophenylphenyl· ether, 0-
dichlorobenzene, 2-
methylphenol and 2,4,6--
trlchlorophenol results qualified 
as rejected (R) because of low 
recoveries on ac blind samples. 
Benzo[b]1Iuoranthene, 0-
chlorophenol, dlbenzofuran, 2,4-
dlchlorophenol, 2,4-
dinitrotoluene, fluorene, 2-
methylnaphthalene, 
naphthalene, 2-nltrophenol, 
pe ntachlorophe no I, phenol, 
pyrene and 1,2,4-
trichlorobenzene resulto qualified 
as undetected estimated (UJ) fOI 
same reason. Surrogate 
recoveries range from 33% to 
43%. 

Cr, Mn, Pb, and V results quallfiec 
as estimated (J) because 01 hlg~ 
recoveries in laboratory contro 
sample (81%, 7%, 48% and 13% 
higher than upper acceptable 
limit, respectively). Matrix spikes 
generally within 1 00% ± 20% 
recovery except AI (62%). 

Cr, Mn, Pb, and V results qualified 
as estimated (J) because of high 
recoveries In laboratory control 
sample (81%,7%, 48% and 13% 
higher than upper acceptable 
limit. respectively).' Matrix spikes 
generally within 100% ± 20% 
recovery e){cept AI (62%). 

Cr, Mn, Pb, and V results qualified 
as estimated (J) because of high 
recoveries in laboratory control 
sample (81%, 7%, 48% and 13% 
higher than upper acceptable 
limit, respectively). Matrix spikes 
generally within 1 00% ± 20% 
recovery except AI (62%). 

Cr, Mn, Pb, and V results qualified 
as estimated (J) because of high 
recoveries In laboratory control 
sample (81%.7%,'48% and 13% 

"j. 
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22-6043 AAA8970 Water HE 18267 

22-6043 AAAB970 Water INOAG 18260 

22-6043 AAA8970 Water SVOC- 18261 

22-6044 AAAB975 Soil INOAG 18514 

22-6044 AMB97S Soil INORG 18514 

higher than upper acceptable 
limit. respectively). Matrix spikes 
generally within 100% ± 20% 
recovery except Al (62"10). 

Data qualified because of gross 
exceedance . of. holding times and 
various degrees of low analyte 
recoveries on surrogate 
compounds and CO blind 
samples.· 2,~DNT, 2.6-0NT, 
HMX and' ROX qualified as 
estimated (J) •.. All other analyte 
values qualified as rejected (R). 

Cr, Mn, Pb,andV results qualified 
as estimated (J) because of high 
recoveries in laboratory control 
sample, (81%. 7%. 48% and 13% 
higher than upper acceptable 
limit, . respectively). Matrix spikes 
generally' within 100% :!: 20% 
recovery except AI (t)20k). 

All analytes. except the phenols 
qualified as rejected (R) because 
of three base-neutral surrogate 
recoveries·' .. below acceptance 
criteria with . p-terphenyl-d14 
recovery <10%, 'and because of 
very poor blank spike and blank 
spike duplicate recoveries. All 
surrogate recoveries range from 
2% to 44%. with only two >20%, 
indicating a potentially severe low 
bias on air results. 

TI result qualified as estimated 
undetected (UJ) because of low 
recoveries (67% and 71 %) on OC 
blinc:f samples. AI. Cr. Hg and V 
resuttsqualified as estimated (J) 
because," 00·' blind sample 
recoveries 'were low (68% and 
70% of expected values). Pb 
qualified as estimated {J} because 
of high recovery (162%) on CC 
blind sample~ Matrix splk~ 
recoveries generally 100% ± 20o/J 
except Sb (60% and 67%). Pb 
(167% and 97'Yo), and As (104% 
and 139). 

T1 result qualified as estimated 
undetected(UJ) because of low 
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22-6045 AAAB977 

22-6045· AAAB97B 

22-6046 AAAB979 

Seotembsl' 1997 

Soil I NORG 1B514 
I 

5011 INORG 18514 

Soil INORG 18514 

It· 

recoveries (67% and 71 %) on OC 
blind samples. AI, Cr, Hg, and V 
results qualltled as estimated (J) 
because OC bllnd sample 
recoveries were low (68% and 
70% of expected values). Pb 
qualified as estimated (J) because 
of high recovery (162%) on 00 
blind sample. Matrix spike 
recoveries generally 100% ± 20% 
except Sb (60% and 67%), Pb 
(167% and 97%), and As (104% 
and 139) • 

Hg and TI results quaUfled as 
estimated undetected (UJ) 
because of low recoveries 
(between 50% and 75%) on CC 
blind samples. AI, Cr, and V 
results qualified as estimated (J) 
because' CC blind sample 
recoveries were low (68"/0 and 
70% of expected values). Pb 
qualified as estimated (J) because 
of high recovery (162"10) on CO 
blind sample. Matrix spike 
recoveries generally 1 00% ± 20% 
except Sb (60% and 67%), Pb 
(167% and 97%), and As (104% 
and 139). 

Hg and TI results qualified as 
estimated undetected (UJ) 
because of low recoveries 
(between 50% and 75%) onCO 
blind samples. AI, Cr, and V 
results qualified as estimated (J) 
because CC blind sample 
recoveries were low (68% and 
70% of expected values). Pb 
qualified as estimated (J) because 
of high recovery (162%) on OC 
blind sample. Matrix spike 
recoveries generally 100% ± 20% 
except Sb (60% and 61%).Pb 
(167% and 97%), and As (104% 
and 139). 

Hg and Tl results qualified as 
estimated undetected (UJ) 
because of low recoveries 
(between 50% and 75%) on OC 
blind samples. AI, Cr, and V 
results qualified as estimated (J) 
because 00 . blind samole 
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recoveries were low (6B% and 
. 70% of expected values). Pb 

qualified as estimated (J) because 
of high recovery (162%) on CO 
blind sample. Matrix spike 
recoveries generally 100% ::t 20% 
except. Sb (60% and 67%). Pb 
(167% and 97%). and As (104% 
and 139). 

22-6046 AAA8980 Soil INORG 18514 Hg, TI. and V results qualified as 
estimated undetected (UJ) 
because of low recoveries 
(between 50% and 75%) on CO 
blind samples. AI and Cr results 
qualified as estimated (J) because 
CO blind sample' recoveries were 
low (68% and 70% of expected 
values). Pb . qualified as 
estimated (J) because of high 
recovery (16~.4) on QC blind 
sample. Matrix spike recoveries 
generally 1000l0::t 20% except Sb 
(60% and 670.4) •. Pb (167% and 
970/0), and As (104% and 139). 
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TABLEB·15 
SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL RESULTS FOR TA-22, PRS 

22..0 14(a) 

LOCATION REQUEST 
10 SAMPl.E JO MATRIX SUITE NUMBER COMMENTS 

22-3002 AAAB64B SOIL HE 17760 All data qualified as rejected (R) 
because of failure to detect 
analytes . in CC blind samples. 
However, CO blind analyte 
concentrations were near the 
method detection limit. 
Surrogate recovery was 64%. 
Use data with caution. Low bias 
expected. 

22-3002 AAAB650 SOIL HE 17760 All data qualified as rejected (R) 
because of· failure to detec 
analytes in CO blind samples. 
However. CO blind analyte 
concentrations were near the 
method detection limit 
Surrogate recovery was 64%. 
Use data with caution. Low bias 
expected. 

22·3004 AAA8656 SOIL HE 17760 All data qualified as rejected (R) 
because of failure to detect 
analytes In CO blind samples. 
However. CO blind analyte 
concentrations were near the 
method detection limit 
Surrogate recovery was 44%. 
Use data with caution. Low bias 
expected. 

SllDtsmbiJr 1991 
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TABLEB-16 
SUMMARY OF QUALITY ASSURANCE/QUAlJTY CONTROL.. RESULTS FOR TA .. 22, PRS 

22'()14(b) 

LOCATION REQUEST 
ID SAMPLE 10 MATRIX SUITE NUMBER COMMENTS. 

22·3010 AAA867B SOIL. INORG 17827 eN data qualified as undetected 
estimated (UJ) because of low 
(73% to 75%) recovery on QC 
blind sample; Fe data qualified as 
estimated (J) because of high 
(144%) recovery on QC blind 
sample. 

22 .. 3010 AAABS79 SOIL. INORG 17827 CN data qualified as undetected 
estimated (UJ) . because of Jow 
(73°,(, to. 75%) recovery 0 n QC 
blind sample; Fe data qualified as 
estimated (J). because of high 
(144%) recovery on QC blind 
sample. 

22-3010 AAA8S80 SOIL. INORG 17827 CN data qualified as undetected 
estimated (UJ) because of low 
(73% to 75%) recovery on QC 
blind sample; Fe data qualified as 
estimated (J) because of high 
(144%) recovery on QC blind 
sample. 

22-3011 AAAB681 SOIl. INORG 17827 CN data qualified as undetected 
estimated (UJ) because of low 
(73% to 75%) recovery on QC 
blind sample; Fe data qualified as 
estimated (J): because of high 
(144%) recovery on QC blind 
sample. 

22-3011 AAA8SB1 SOIl. SVOCs 17773 Anthracene and. a-methylphenol 
resultsquaUfled as rejected (R) 
because of :S5% recovery in QC 
blind sample. Acenaphthene, 
benzo(a)pyrene, 
benzo(b]fluorl1nthene, 
benzo[g,h,i]perylene. 
benzo[klfluoranthene, dl-n-octyl 
phthalate, 
dlbenzo[a,h]anthracene. 1,a-
dichlorobenzene, 2,4-
dlchlorophenol, 2,4-
dlnltrotoluene,. indeno[1,2.S-
c,d]pyrene. Isophorone, 2-
methylnaphthalene, 

SODtember 1997 
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naphthalene, 2-nltrophenol. ~ 
•• • 1' 

pentachlorophenol, phenol, 
1,2,4~trichlorobenzene and 
2,4,6·trichlorophenol results 
qualified as undetected 
estimated (UJ). Surrogate 
recoveries range from 40% to 
B9%. 

22·3011 AAAB6B1 SOIL VOCs 17773 Acetone and methylene chloride 
results qualified as ,estimated (J) 
because of Internal standard area 
outside of acceptance window; all 
other results qualified as 
undetected estimated (UJ) for 
similar reason. Surrogate 
recoveries range from 103% to 
124% with 4-
bromofluorobenzene recov~1 
exceeding upper acceptable 11m 
of 121%. 

22-3011 AAA8682 SOIL INORG 17B27 CN data quallfled as undetected 
estimated, (UJ) because 01 low 
(73% to 75%) recovery on CC 
blind sample; Fe data qualified as 
estimated (J) because of high 
(144%) recovery on CC blind 
sample. 

22-3011 AAA8683 SOIL INORG 17827 CN data quallf1ed as undetected 
estimated (UJ) because of 10Yl 

I ' (73% to 75%) recovery on CC 
blind sample; Fe data qualified as 
estimated (J) because of high 
(144%) recovery on CC blind 
sample. 

22-3012 
"" . AAA8684 SOIL INORG 17827 CN data qualified as undetected 

estImated (UJ) because of low 
(73% to 75%) recovery on CC 
blind sample; Fe data quaUfled as 
estimated (J) because of high 
{144%) recovery on CC blind 
sample. 

22 .. 3012 AAA8684D SOIL INORG 17B27 CN data qualified as undetected 
estimated (UJ) because of low 
(73% to 75%) recovery on CC 
blind sample; Fe data qualifIed as 
estimated (J) because of high 
(144%) recovery on CC blind 
sample. 

22·3012 AAA8685 SOIL INORG 17B27 CN data, qualified as undetected 
estimated (W) because of 'low 

;" ,...,... "" ___ ..... 1 ___ .... __ 
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22·3012 AAA8686 

22-3013 AAA8687 

22-3013 AAA8687 

22 .. 3013 AAA8688 

22 .. 3013 AAA8689 

SOIL INORG 17827 

SOIL INORG 17827 

SOIL SVOCs 17773 

SOIL INORG 17827 

SOIL INORG 17827 

O .. "1!A 

(73% to 75%) recovery on QC 
blind sample; Fe data qualified as 
estimated {J} because of high 
(144%) recovery on CC blind 
sample. 

eN data qualified as undetected 
estimated (OJ) because of low 
(73% to 75%) recovery on CC 
blind sample; Fe data qualified as 
estimated (J) ,because of high 
(144%) rec,overy on OC blind 
sample., 

eN data qualified as undetected 
estimated' (W) because of low 
(73% 'to 75%) recovery on CC 
blind sample; Fe, data qualified as 
estimated (J) because of high 
(144%) 'recovery on ac blind 
sample. ' 

Anthracene and 2-methylphenol 
results qualified os rejected (R) 
because of SS%' recovery in QC 
blind sample; Acenaphthene, 
benzo[a]pyrene •. 
benzo[blfluoranthene. 
benzo[g.h.l]perylene. 
benzo(k]fluoranthene. dl·n-octyl' 
phthalate. ' 
dibenzo[a.hlanthracene. 1.2· 
dichlorobenzene. 2,4-
dlchlorophenol, 2.4-
dinltrotoluene, indeno[1.2.3· 
c.d]pyrene., isophorone, 2· 
methyl naphthalene, 
naphthalene, ' 2-nltrophenol, 
pentachlorophenol, phenol, 
1,2,4 .. trichlorobenzene and 
2.4,6~trichlorophenol results 
qualified, as undetected 
estimated . (UJ). Surrogate 
recoveries range from 41 % to 
82%. 

eN data quaUfiedas undetected 
estimated (UJ) because of low 
(73% to 7S%) recovery on CC 
blind sample; Fe data qualified as 
estimated (J) because of high 
(144%) recovery on CC blind 

. sample. 

CN data qualified as undetected 
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22-3014 

22-3014 

22-3014 

22-30'4 

22-3014 

22-3014 

AAA8690 

AAA8690 

AAA8691 

AAA8692 

AAA8692 

AAA8693 

SOIL INORG 17827 

SOIL VOOs 17773 

SOIL INORG 17827 

SOIL INORG 17827 

SOIL VOCs 17773 

SOIL INORG 17827 
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estimated (UJ) because of low 
(73% to 75%) recovery on CC 
blind sample; Fe data qualified as 
estimated (J) because of high 
(144%) recovery on co blind 
sample. 

ON data qualified as undetected 
estimated (UJ) because 01. low 
(73% to 75%) recovery on CO 
blind samplsi Fe data qualified as 
estimated (J) because of· high 
(144%) recovery on CO blind 
sample. 

Acetone result qualified as 
estimated (J) because 01 Intemal 
standard area outside of 
quantltatlon range and 4-
bromofluorobenzene surrogate 
recovery exceeding acceptable 
upper IImlt of 121 %. All othsr 
data qualified as undetected 
estimated (UJ) because of low 
Intemal standard area. Surrogate 
recoveries range from 101 % to 
130%. 

CN data qualified as undetected 
estimated (UJ) because of low 
(73% to 75%) recovery 0 n CO 
blind sample: Fe data qualified as 
estimated (J) because of high 
(144%) recovery on CO blind 
sample. 

" 
CN data qualified as undetected 
estimated (UJ) because of· low 
(73% to 75%) recovery on CO 
blind sample; Fe d.~ta qualified as 
estimated (J) because of high 
(144%) recovery on CO blind 
sample. 

Acetone result qualified as 
estimated (J) because of Internal 
standard area outside of 
quantltatlon range. All other data 
qualified as undetected 
estimated (UJ) because of low 
Internal standard area. Surrogate 
recoveries range from 105% to 
117%. 

ON data qualified as undetected 
estimated (UJ) because of· low 
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(73% to 75%) recovery on CC 
bUnd sample; Fe data qualified as 
estimated (J) because of high 
{144%} recovery on CC blind 
sample. 

22-3014 AAA8693 SOIL SVOCs 17773 2·methylphenol result qualified as 
rejected (R). because of S10% 
recovery In CC blind sample. 
Acenaphthene. anthracene. dl·n· 
cetyl phthalate, 
dlbenzo[a,hJanthracene, 1,2-
dichlorobenzene. 2.4-
dlchlorophenol. 2,4 .. 
dlnltrotoluene, isophorone. 2· 
methylnaphthalene. 2· 
methylphenot. naphthalene. 2· 
nltrophenol, pentachlorophenol. 
phenol, 1 ,2.4-trichlorobenzene 
and 2.4.6-trichlorophenol results 
qualified as undetected 
estimated (W). Benzo[aJpyrene. 
benzo[bJfJuoranthene. 
benzo[g.h,l]perylene. 
benzo[k]fluoranthene. 
fluoranthene, Indeno[1,2,3-
c,d]pyrene· and pyrene results 
qualified as estimated (J). 
Surrogate recoveries range from 
36% to 6ao.4. 

22·3014 AAAS693 SOIL VOCs 17773 Acetone result qualified as 
estimated (J) because of Internal 
standard area outside of 
quantltation range. All other data 
qualified as undetected 
estimated· (UJ) because of low 
intemal standard area. Surrogate 
recoveries range from 103% to 
118%. 

22-3015 AAA8694 SOIL HE 17760 All data except HMX value 
qualified as rejected (R) because 

I 
of failure to detect analytes in CC 
blind samples •. ·. However, CC 
blind analyte concentrations were 
near the method detection limit 
Surrogate recovery was 100%. 
HMX value qualified as estimated 
(J). Use data with caution. 

22-3015 AAA8694 SOIL INOAG 17827 CN data qualified as undetected 
estimated: (UJ) because of low 
(73% to 75%) recovery on CC 
blind samole:· Fe data cuallfled as 
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estimated (J) because of high 
(144%) recovery 'on CC blind 
sample. 

CN data qualified as undetected 
estimated (W) because of low 
(73% to 75%) recovery on CC 
blind sample; Fe data qualified as 
estimated (J) because of high 
(144%) recovery on CC blind 
sample. 

CN data qualified as undetected 
estimated (UJ) because of low 
(73% to 75%) recovery onCC 
bllnd sample: Fe data qualified as 
estimated (J)' because of high 
(144%) recovery on CC blind 
sample. 

CN data qualified as undetected 
estimated (UJ) because of low 
(73% to 75%) recovery on CC 
blind sample; Fe data qualified as 
estimated (J) because of high 
(144%) recovery on CC blind 
sample. 

CN data qualified as undetected 
estimated (W) because of low 
(73% to 75%) recovery on CC 
blind sample; Fe data qualified as 
estimated (J) because of high 
(144%) recovery on CC blind 
sample. 
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TABLEB-i7 
SUMMARY OF QUALITY ASSURANCE/QUALITY CONTROL RESULTS FOR TA-40, PRS 

40..005 . 

LOCATION REQUEST 
10 SAMPLE 10 MATRIX SUITE, NUMBER COMMENTS 

40-3048 0540-96- SOIL VOCs' 1915 Acetone . result qualified as 
0001:02 estimated with likely negative bias 

(J.), because. surrogate recovery 
was between 10% and the lower 
acceptable limit All other results 
qualified as undetected 
estimated (W) for same reason. 
Several,' anaJyte results also 
qualified as'W because of low 
intemal standard area (or 
chlorobenzene~5 and 1,4· 
dichlo robenzene-d4. 

40-3048 0540-96- SOIL voes 1915 Acetone result ' qualified as 
0001:02R estimatedwith likely negative bias 

(J-) because',surrogate recovery 
was between '10°,,", and the lower 
acceptable limit. All other results 
qualified, as undetected 
estimated (W) for same reason. 
Several , analyte' results also 
quaJified as W because of low 
intemal' standard area fOI 
pentafluorobenzene, 
chlorobenzene-d5 and 1.4-
dichlorobenzene·d4. 

40-3048 0540·96" SOIL VOCs 1915 Acetone· result . qualified as 
0001 :03 estimated with likely positive bias 

(J+) because surrogate recovery 
was' greater' than the upper 
acceptable limit Results for sec· 
butylbenzene. 1.3-
dichlorobenzene, 1.4-
dichlorobenzene, ' p-
Isopropyltoluene, 1.2-
dichlorobenzene. n-
burylbenzene 'and 1,2·dibromo-
3·chloropropane, qualified as 
undetected, estimated (W) 
because intemal standard area 
wasJow. 

40·3048 0540·96- SOIL VOCs 1915 Acetone . result qualified as 
0001:03R estimated with likely positive bias 

(J+) because surrogate recovery 
was greater' 'than the UDDer 
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acceptable limIt. All other results 
qualified as undetected 
estimated (UJ) because Internal 
standard area was low. 

40-3048 0540-96- SOIL VOCs 1915 Acetone result qualified as 
0002:02 estimated with IIketyposltlve bias " 

(J+) because surrogate recovery 
was greater than the upper 
acceptable limit. Analytes 
quantitated . against Internal 
standard pentafl uorobenzene 
qualified as undetected 
estimated (UJ) because Internal 
standard area was low. All other 
results unqualified. 

40-3048 0540-96 .. SOIL VOCs 1915 Acetone result qualified as 
0002:02R estimated with likely positive bias 

(J.;.) because surrogate recovery 
was greater than the uppel 
acceptable limit All other results 
qualified as undetected 
estimated (UJ) because Internal 
standard areas were fow. 

40-3048 0540-96- SOIL VOCs 1915 Analytes quantitated against 
0003:02 Internal standard 1,4-

dichlorobenzene qualified as 
undetected estimated (UJ) 
because 0 f low internal standard 
area. 

40·3048 0540-96· SOIL VOCs 1915 Acetone rasult qualified as 
0003:02R estimated (J) because Inte.mal 

standard outside the acceptable 
limits. All other results except 
those analytes quantitated 
against Internal standard· 1,4-
dlfluorobenzene qualified as 
undetected estimated (UJ) 
because Internal standard areas 
were low. 

40 .. 3048 0540-96- SOIL VOCs 1915 Results quantitated against 
0003:03 Internal . standard 1,4-

dichlorobenzene qualified as 
undetected estimated (UJ) 
because 0 f low Internal mndard 
area. All other results not 
qualified. 
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40·3048 0540-96· SOIL VOCs 1915 Results quantitated agalns t 
0003:03R Internal standards 1.4-. dichlorobenzene and 

chlorobenzene--d5 aualifled· as 
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undetected estimated (UJ) 
because 0 flow intemal standard 
area All . other results not 
qualified. 

40 .. 3048 AAA8780 5011. VOOs 17884 Lost and neve:- analyzed. 

40·3048 AAA8781 5011. voes 17884 Lost and never analyzed. 

40 .. 3048 AAA8782 5011. VOCs 17884 Lost and never analyzed. 

40·3049 0540 .. 96 .. SOIL VOCs 1915 Acetone result qualified as 
0004:02 estimated with . likely low bias (J..) 

because surrogate recovery was 
between. 10% and lower 
acceptable limit. All other results 
qualified as undetected 
estimated (UJ) because surrogate 
recoveries were low. 

40-3049 0540-96- 5011. VOCs 1915 Results quantitated against 
0004:02R Internal . standard 1,4-

dichlorobenzene qualified as 
undetected estimated (UJ) 
because 0 flow Intemal standard 
area. .AII other results nol 
qualified. 

40-3049 0540-96- SOIL voes 1915 Acetone result qualified as 
0004:03 estimated with likely low bias (J..) 

because surrogate recovery was 
between 10% and lower 
acceptable limit. AU other results 
qualified. .,as undetected 
estimated (UJ) because surrogate 
recoveries were low. 

40-3049 0540-96- SOIL VOCs 1915 Results quantitated against 
0004:03R Intemal· standards 

pentafluorobenzene. 
chlorobenzene-d5 and 1,4-
dichlorobenzene qualified as 
undetected estimated (UJ) 
because 0 f low internal standard 
area All other results not 
qualified. 

40-3049 0540-96- SOIL. VOOs 1915 Acetone result qualified as 
0005:02 estimated with likely low bias (J.) 

because surrogate recovery was 
between 10%. and lowel 
acceptable limit. All other results 
qualified. as . undetected 
estimated (UJ) because surrogate 
recoveries were low. 

40·3049 0540·96- SOIL. voes 1915 Results quantitated against 
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" 0005:02R Internal standards 1,4-
dichlorobenzene qualified as 
undetected estimated (UJ) 
because 0" low Internal standard 
area. All other results not 
qualified. 

40-3049 0540·96- SOIL VOCs 1915 Acetone result qualified as 
0005:03 estimated with IlkelyJow blas (J-) 

because surrogate recovery was 
between 10% and lower 
acceptable Umlt. All othe r results 
qualified as undetected 
estimated (UJ) because surrogate 
recoveries were low. 

40·3049 0540 .. 96· SOIL VOCs 1915 Results quantitated agains1 
0005:03R internal standards 

pentafluorobenzene, 
chlorobenzene·d5 and 1,4-
dlchlorobenzeno qualifIed as 
undetected estimated (UJ) 
because 0 f low internal standard 
area. All other results not 
quanfled. 

40-3049 0540·96· SOIL VOCs 1915 Acetone result qualified as 
0006:02 estimated with likely high bias (J+) 

because surrogate recovery was 
greater than the upper 
acceptable limit. All other results 
qualified as undetected 
estimated (UJ) because Internal 
standard areas were outside of 
acceptable limits. 

40-3049 0540-96 .. SOIL VOOs 1915 Acetone result qualified as 
0006:02R estimated with likely low bias (J.) 

because surrogate recovery was 
between 10% and lower 
acceptable limit. All other results 
qualified as undetected 
estimated (UJ) because. surrogate 
recoveries were between 10% 
and the lower acceptable limit. 

40-3049 0540·96- SOIL VOCs 1915 Acetone result . q~allfled as 
0006:03 estimated with likely high bias (J+) 

because surrogate recovery was 
greater than the upper 
acceptable limit. Results 
quantitated against Internal 
standard 1,4-dichlorobenzene-
d4 qualified as undetected 
estimated because of low internal 

., 

" 

, .".' Septembt!1r1997 . 8·81 RFI Reoort far TA.t1R,.nR ."..4n '" . , 



ARPendiKB 

standard area. All other results 
not qualified •. 

40-3049 0540-96- SOIL VOCs 1915 Acetone result qualified as 
0006:03R estimated with likely low bias (J.) 

because' surrogate recovery was 
between 10% and lower 
acceptable limit All other results 
qualified as undetected 
estimated (UJ) because surrogate 
recoveries were between , 0% 
and the lower acceptable limit 

40-3049 AAA8783 SOIL VOCs 17884 Lost and never analyzed. 

40-3049 AAA8784 SOIL VOCs 17884 Lost and never analyzed. 

40-3049 AAA8785 SOIL VOCs 17884 lost and never analyzed. 

40-3050 AAA8786 SOIL VOCs 17884 Lost and never analyzed. 

40-3050 AAA8787 SOIL VOCs 17884 Lost and never analyzed. 

40-3050 AAA8788 SOIL VOCs 17884 Lost and never analyzed. 

0540-96- SOIL VOCs 1915 Acetone result qualified as 
40-3051 0010:03 estimatechvlth likely low bias (J.) 

because surrogate recovery was 
between 10% and lower 
acceptable limit. All other results 
qualifIed as undetected 
estimated (UJ) because surrogate 
recoveries were between 10% 
and the lower acceptable limit. 

40-3051 0540-96- SOIL VOCs 1915 Acetone result qualified as 
0010:03R estimated with ,likely low bias (J-) 

because surrogate recovery was 
between 10% and lower 
acceptable limit. All other results 
qualifIed as undetected 
estimated (UJ) because surrogate 
recoveries were between 1 0% 
and the lower acceptable limit. 

40-3051 AAA8789 SOIL VOCs 17884 Lost and never analyzed. 

40-3051 AAA8790 SOIL VOCs, 17884 Lost and never: analyzed. 

40-3052 0540-96- SOIL VOCs 1915 Acetone '. result , qualified as 
0013:02 estimated with likely low bias (J.) 

because surrogate recovery was 
between 10% and lower 
acceptable limit. All other results 
qualified as undetected 
estimated (UJ) because surrogate 
recoveries were between 10% 
and tha.lower aCceptable limit. 

, 



40-3052 0540-96- SOIL VOCs 
0013:02R 

40-3052 0540-95- SOIL VOCs 
0013:03 

40-3052 0540-96" SOIL VOCs 

i .. 
0013:03R 

I 
40-3052 AAA8792 SOIL VOCs 

40-3052 AAA8793 SOIL VOCs 

40-3052 AAA8794 SOIL VOCs 

40-3052 AAA8795 SOIL VOCs . 

1915 

1915 

1915 

17884 

17884 

17884 

17884 
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All results qualified as undetected 
estimated (UJ) because surrogate 
recoverles were between 10% 
and the lower acceptable limit. 

Results quantitated against 
Internal standards 
chlorobenzene·d5 and 1.4-
dichlorobenzene-d4 qualified as 
undetected estimated because 
Intemal standard areas are low. 

Results quantitated against 
internal standards 1,4-
dlchlorobenzene-d4 qualUled as 
undetected estimated because 
Internal standard areas are low. 

Lost and never analyzed. 

Lost and never analyzed. 

Lost and never analyzed. 

Lost and never analyzed. 
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TABLES-iS 
SUMMARY OF QUALITY ASS URAN CElQUAUTY CONTROL RESULTS FOR TA-40, 

Marsh 

LOCATION REQUEST 
ID SAMPLE ID MATRIX SUITE NUMBER COMMENTS 

40-3056 AAABB05 SOIL INORG 18037 AI and . Na data qualified as 
estimated (J}"'because of high 
recoveries (approximately ~" and 
41% greater than upper 
acceptable limit. respectively) on 
laboratory control sample. No 
matrix spike data available for AI, 
As,orN&.· 

40-3056 AAABB05 SOIL VOCs. 17BB4 Lost and never analyZed. 

40-3057 AAA8806 SOIL INORG 18037 AI and Na data qualified as 
estimated (J) because of high 
recoveries (approximately 3% and 
41% greater. than uppel 
acccaptab/e limit, respectively) on 
laboratory control sample. No 
matrix spike data available for AI, 
As,orNa.. 

40-3057 AAA8806 SOIL VOCs 17884 Lost and never analyzed. 

40-3058 AAA8B07 SOIL INORG 1B037 AI and Na" data qualified 8h estimated (J) ... because of hlg 
recoveries (approximately 3% and 
41 % ' greater . than upper 
acceptable limit. respectively) on 
laboratory control· sample. No 
matrix spike data available tor AI, 
As,orNa. 

40-3058· AAABB07 SOIL VOCs 17884 Lost and never analyzed. 

40-3059 0540-96- SOIL VOCs 1915 All-results qualified as undetected 
0024:02 estimated (UJ) because of low 

surrogate. recoveries. 

40-3059 0540-96- SOIL VOCs 1915 AU results qualified as undetected 
0024:02R eSllmated (UJ) because of low 

surrogate recoveries. 

40-3059 0540·96- SOIL VOCs 1915 Results· , quantitated against 
0024:03 Intemal standard 1.4-

dlchlorobenzene-d4 qualified as 
undetected· . estimated (UJ) 
because of low Internal standard 
area. . All other results not 
qualified. 

FMM 



40-3059 0540-96- SOIL VOCs 1915 
002.4:03R 

40-3059 AAABB08 SOIL INORG 18037 

40-3059 AAA8808 SOIL VOCs 17884 

40-3060 AAA8809 SOIL INORG 1B037 

40-3060 AAABB09 SOIL voes 17884 

40 .. 3061 AAA8810 SOIL INORG 18037 

40-3061 AAA8B10 SOIL voes 17B84 
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All results qualified as undetected 
estimated (UJ) because of low 
surrogate recoveries. 

AI and Na data qualified as 
estimated (J) because of high 
recoveries (approximately 3% and 
41% greater than upper 
acceptable limit, respectively) on 
laboratory control sample. No 
matrix spike data available for AI, 
As, orNa. 

Lost and never analyzed. 

AI and Na data qualified as 
estimated (J) because of high 
recoveries (approximately 3% and 
41% greater than upper 
acceptable limit, respectively) on 
laboratory control sample. 

Lost and never analyzed. 

Al and Na data qualified. as 
estimated (J) because of high 
recoveries (approximately 3%.and 
41% greater than upper 
acceptable limit, respectively) on 
laboratory control sample. No 
matrix spike data available for AI, 
As, orNa. 

Lost and never analyzed. 
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APPENDIX C RISK ASSESSMENT CALCULATIONS 

. No quantitative risk assessment was performed on PRSs being reported. 
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