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SWMU 46, the Old Acid Waste Line Outfall, is at the southwest comer of TA IV. The site cover.; approxi
mately 2.25 acres on the northern rim of Tijeras Arroyo. 

SWMU 46 was the discharge point for the Old Acid Waste Line (SWMU 226) that was connected to several 
TA~ buildings Including research laboratories. machine shops. a paint shop, an electroplating shop, a 
foundry, and a photographic processing laboratory. In the late 1960s, an estimated 130.000 gpd ofTA-1 
waste water discharged at the SWMU 46 outfall ditches. 

Depth to Groundwater 
The regional aquifer is approximately 500 ft. bgs, and a perched aquifer (not a source of drinking water) is 
approximately 300 It bgs. 

Constituents of Concern 
VOCs 
SVOCs 
PCBs 
Metals 
HE compounds 
Radionuclides 

~I_-

ConIinnIIory SolI SarMte 
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(Poster 1 of 2) 

Investigations 
In September 1994, soil samples were collected from a nearby storm-water ditch. A review of historical aer
ial photographs conducted in 2000 determined that this ditch had been constructed In 1977 for storm water 
nunoff from TA-IV; therefore. it was not associated with the acid waste line discharge and the results of this 
sampling were not used in the risk assessment 

In 1994 and 2001 , SWMU 46 was surveyed for UXO/HE and radiological material; none were found. 

In August 1998. soil-vapor samples were collected from four Geoprobe boreholes. Samples were collected 
at depths of 10, 20. and 30 It bgs. Low concentrations of 16 VOCs were detected in soil-vapor samples col
lected near the confluence of the outfall ditches. TCE had the maximum concentration at 55 ppbv. VOCs 
were not detected in Boreholes BH-l and BH-2, which were located approximately 700 and 300 It south of 
the confluence, respectively. 

In October 1999, passive soil-vapor samples were collected. The sampling area covered approximately 7 
acres and focused on the surface-water ditch, which at the time was the suspected waste-waster discharge 
location. Alter being buried for 30 days at shallow depths rang ing from approximately 0.5 to 1 It bgs, the 
collector.; were retrieved and analyzed for VOCs and TPH. Low concentration levels of 17 VOCs were 
deteeted. 

In 2000, a historical review of aerial photographs from 1951 to 1993 and personnel interviews Identified that 
three outfall ditches had been located at SWMU 46. (None of these were the storm-water ditch that had 
been sampled In 1994.) The first outfall d~ch was constructed about 1946. The ditch was approximately 
700 It long and extended from the waste~ine outfall to the arroyo rim. A parallel ditch was constructed 
about 1950. and a third ditch was constnucted in the mid-l960s. Each of the three outfall ditches were 
unlined (earthen) ditches approximately 3 It deep and 5 It wide. Nearly the entire length of each outfall ditch 
was filled with soli during TA IV construction In the mId-l980s. 

In July 2000, a field investigation found that 60-1t long segments for two of the outfall ditches were still pres
ent on the steep northem rim of the arroyo. In addition, a 110-1t long segment of the old acid waste line 
(SWMU 226) was found at the northem end of the site. The waste line was composed of 8-lnch diameter 
vitrified clay pipe. 

From April 2001 through March 2002, soli-vapor samples were collected from monitoring wells 46-VW-lll 
and 46-VW-ll2 for five quarters. The sampling ports for monitoring well 46-VW-lll were set at 15. 65.115, 
165. 215. and 265 It bgs. and the sampling ports for monitoring well 46-VW-ll2 were set at 46, 96, 146. 196. 
246 and 296 It bgs. For the .five quarters. the maximum TCE concentration from monitoring well 46-VW-lll 
was 46,000 ppbv, collected from 115 It bgs; the maximum TCE concentration at the lowest sampling port at 
265 It bgs was 350 ppbv. Monitoring well 46-VW-ll2 had a maximum TCE concentration of 650 ppbv at 96 
It bgs, and the maximum TCE soil-vapor concentration was 480 ppbv near the bottom of hole at 246 It bgs. 

In January 2001, one deep borehole, T JA~, near the south end of the site was advanced as a groundwater 
monitoring well and soli samples were collected at 45.95. 145. and 245 1\ bgs. In March 2001, a second 
deep borehole, 46-VW-lll , was advanced as a soi~vapor monitoring well and samples were collected at 45, 
95, 145, 195, 245, and 295 It bgs. The samples were analyzed for metals. VOCs. SVOCs. PCBs. HE com
pounds, and radionuclides. Five metals (beryllium, cadmium, chromium, selenium, and thallium) were 
detected with concentrations above bacl<ground values. Four VOCs (acetone, 2-butanone, methytene chlo
ride, and toluene) and two SVOCs [bis(2 .. thythexyt)phthalate and pheno~ were detected. The radionucllde, 
Th-232 was detected above bacl<ground value, and U-235 had two samples with MDAs greater than the 
background value. No PCBs or HE compounds were detected. The groundwater monitoring well , T JA~ , is 
part of the TAG monitoring well system and is routinely sampled. 

In April 2001 . soil samples were collected from three locations at the northem end of the site and one loca
tion at the southeast end of the site. The samples were analyzed for VOCs, SVOCs, PCBs, HE compounds, 
metals, and radlonuclldes. Two of the samples had PCB concentrations above 1 mglkg, and several metals 
had concentrations above background values. This area was included in the August 2003 VCA. None of 
the April 2001 samples were used in the risk assessment. 

In June 2001 , soil samples were collected from two locations at the southeastem end of SWMU 46 as part 
of the characterization of SWMU 234, but are applicable to SWMU 46. Samples were collected at the sur
face and 5 It bgs (with a backhoe). and analyzed for metals, VOCs, SVOC, and radlonuclldes. Two met
als (chromium and sliver) were detected slightly above bacl<ground values. No VOCs were detected 
above MDLs. Seventeen SVOCs were detected. No radionucltdes were detected above background activi
ties. 

In August 2001 . a Geoprobe was used to collect soil samples from 11 boreholes (a 12th borehole was 
started but abandoned with "9 sampling) to a depth of 18 It near the visible portion of the acid waste line 
at the northern end of the site. The soil samples were analyzed for VOCs, SVOCs. PCBs, metals, 
cyanide, HE compounds and radionuclldes. Nine metals had concentrations that exceeded background 
values. Total PCBs were not detected greater than 1 mglkg. Cyanide was detected. Four VOCs (acetone, 
2-butanone. methylene chloride. and toluene) and 26 SVOCs were detected. One HE compound (2-ilitro
toluene) was detected in one soil sample. Two radionuclides, U-235 and U-238. were detected at activi
ties slightly above background values. 

In August 2003, a VCA was conducted to remove soil that contained total PCBs in excess of 1 mglkg (the 
EPA screening level). A 275-1\ long trench was excavated at the northem end of the site. The trench was 
2.S-1t wide with a depth of 0.8 II to 2 It becoming shallower at the southem end of the site. ApprOximately 
50 cu yd of contaminated soit and pieces of the waste line were disposed of at an off-site faCility. 
Confirmatory soli samples were collected from the floor of the trench, from four undisturbed areas outside 
the trench, and at the confluence of the Outfalls 1 and 2. The samples were analyzed for PCBs, metals, 
chromium VI. VOCs, and SVOCs. The maximum sample depth was 10 It bgs. None of the soil samples 
contained total PCB concentrations greater than 1 mglkg. Eleven metals were detected at concentrations 
above bacl<ground values. Three VOCs and 14 SVOCs also were detected; most were J-quallfied. 

In February 2004, the VCA trench was backfilled with clean soil. 

SUmmary of Data Used for NFA Justification 
A total of 327 confirmatory soil samples were used in the human health risk assessment 

The soli samples used in the risk assessments include the soil samples collected from the Geoprobe 
investigation at the north end of the site, the soil samples from the monitoring wells, (46-VW-lll and T JA-
01), the backhoe soli samples at the south end of the site that are also associated with SWMU 234, and 
the VCA confirmatory soli samples. 

The soU-vapor sampling resutts indicated that no further monitoring of soil-vapor was necessary. 
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Industrial land use was established for this site. 

Results of Risk AnCllysis 

Sandia 
National 
Laboratories 

Risk assessment results for the residential scenario are calculated per NMED risk assessment guidance in 
2003 as presented in the ·Supplemental Risk Document Supporting Class 3 Perm~ Modification Process· 
(SNUNM October 2004). 

Because COCs were present in concentrations or activities greater than background-screening levels or 
because constituents were present that did not have background-screening levels, it was necessary to per
form a risk assessment for the site. The risk assessment analysis evaluated the potential for adverse 
heallh effects for the residential land-use scenario. 

The maximum concentration value for lead was 66.8 mglkg; th is value exceeds the background value. The 
EPA Intentionally does not provide any human health toxicological data on lead; therefore. no risk parame
ter values could be calculated. The NMED guidance for lead screening concentrations for construction and 
industrial land-use scenarios are 750 and 1,500 mg/kg , respectively. The EPA screening guidance value for 
a residential land-use scenario is 400 mglkg. The maximum concentration for lead at this site is less than 
all the screening values; therefore, lead was eliminated from further consideratk>n in the human health risk 
assessment. 

The total human health HI was 6.72 for the residential land-use scenario, which is greater than the NMED 
guideline of 1. The total estimated excess cancer risk was 3E-5 for the residential land-use scenario, which 
Is above the NMED guideline of 1 E-5. Using the UCLs of the mean concentrations for the main contribu-
10rs to risk [arsenic. cadmium, nickel. thallium. benzo(a)pyrene. and benzo(ghi)peryteneJ. the total HI was 
reduced to 1.61 and the total estimated excess cancer risk was reduced to 4E-j). The incremental HI and 
excess cancer risk are 1.45 and 4E-6. In additkln. only cadmium had an Individual HQ for noncarcinogens 
that exceed 1.0 under these conditions. The cadmium HQ (1.03) was only slightly greater than 1.0. Thus, 
the total HI and estimated excess cancer risk are below or approximately equal to the NMED guidelines for 
a residential land-use scenario. 

The human hea~ incremental TEDE for a resldentlallan6-use scenario was 5.5 mremlyr. which is below 
the EPA numerical guideline of 75 mremlyr. The human health incremental TEDE for an industrfalland-use 
scenario was 2.1 mremlyr, which is below the EPA numerical guideline of 15 mremlyr. Therefore, SWMU 46 
is eligible for unrestricted radiological release. 

Using the SNL ecological risk assessment methodology, the ecological risk for SWMU 46 is predicted to be 
low. 

In conclusion. human heatth risk under a residentialland-use scenario and ecological risk are acceptab~ 
per NMED guidance. Thus, SWMU 46 is proposed for CAC w~ut institutional controls. 
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~;:r """:..:.1·~~~~fdlJ 
Confirmatory soli sampling at the SWMU 46 confluence. Technician 
is measuring depth of soli sample at outfall ditch O[)'2. Outfall Ditch 
O[)'1 is visible in left corner of photograph. VIew to northwest, 
August 2003. 

VCA remediati~ trench at SWMU 46. RoIl-off bin;"ior waste (contaminated 
soil and pipe pieces) are located along east side of trench. View to south, 
August 2003. 

Low-altitude oblique aerial photograph showing construction of TA-IV 
in 1978. Storm water ditch is visible at lower left corner of photo
graph. The three SWMU 46 outfall ditches are faintly visible and are 
located between the storm-water ditch and Buildings 980 and 981 . 
View to North, 1978. 

Hu ma n H~aJtk Risk Auasmut VaJ uts fol'" SWl\1 U 46 Notl ..... diological COCS 
itnickufial Land- UK 

Miliinumf S<enario" Resk&eotiai Laod-U5e ~ 
VCL IMuimwa CoocntnUions) (uCL C OIKeftl l"llrioas) 

Cooa:nrration IInanI Carlu:r llaun1 I Coo"" coc (....,.., 
Indes Rd. I...,. Rd. 

lnol"larlk 
........ c 

5.23 / 2.8 0.24 IE·5 
Below Below 

Backoround' BackwounJ' 
Barium 512 0. 11 - 011 -
Beryllium 0 .S91 0.01 8E- 1O 0.0 1 SE·IO 

Cadmium 213 1 411.6 5.46 IE·7 1.03 I E· 7 

Chromium VI 2.08 0.0 1 1£-8 0,0) IE-8 
Chromium-total 120 0.00 - 0.00 -
Copp« 133 J 0.05 - 0.05 -
Cyanide-total 12.7 0.01 - 0.01 -
Mercury 0.0766 0.00 - 0.00 -
Nickel 319 / 81.5 0 .25 - 0.03 -
Seleni um 1.28 0.00 - 0.00 -
Silver 16.2 0.04 - 0.04 -
Thallium 2.19 / 1.1 0.44 - 0.22 -
Vanadium 46.5 0.09 - 0.09 -
Zmc 149 1 0.01 - 0.01 -
O~anic 

Acenaphthcne 0.00626 1 000 - 0.00 
Acenaphthylene 0.00406 1 000 0.00 
Acetone 00132 0.00 - 0.00 -
Anthracen< 0.0212) 0.00 0.00 -
Benzo(a)anthracene 0258 0.00 4E·7 0.00 4E·7 
Benzo(a)pyrene 04]5/ 0.06 0.00 7E.o 0.00 IE.o 
Benzo(b)f1uoranthcne 0.506 0.00 8E·7 0.00 8E-7 
Il<nm(ghi)pe<yl. nc 0.309/ 0.05 0.00 5[-6 0.00 8f-7 
Il<nm(k)IIUOBnthene 0471 0.00 8E-8 0.00 8E.g 
2-Butanone 0.107 0.00 - 0.00 -
Butylbenzylphthalate 0.05651 0.00 - 0.00 -
UvbazDI. 0.0182 1 0.00 6E- IO 0.00 6E·10 
2-uto .... phenol 0.008351 0.00 - 0.00 
Ch..,. .... 0.435 0.00 7E·9 000 7E·9 
Di-n-butylphlhalate 0.0495 1 0.00 - 000 
Di· n-oetylphthalate 0.0102 J 0.00 000 -
Diethylpthalmc O.08n 1 0.00 - 000 -
Dibenzofuran 0.0094 1 000 0.00 -
, .2·Dichlorobenzene 0.004511 000 0.00 -
I .J·Dichlorobenzene 0.00486 1 0.00 - 0.00 -
Diphenylamine 0 .0073 ) 000 - 0.00 
:\2.Ethylhexyl) 

halalc 2.04 000 5E.g 0.00 5E.g 

Fluoranthene 0450 0.00 - 0.00 -
Fluorene 0.014 J 0.00 - 0.00 
Hexachlorobenzene 0 .0057 J 0.00 2E·8 0.00 2E-8 
In?.no( I ,2.3· 
c d>Dv'rene 

, 0.345 J 0,00 6£·7 0.00 6E-7 

Methylene chloride 0.00385 J 0.00 5£-8 0.00 5E-8 
Naphthalene • 0.00345 J 0.00 0.00 -
Phenanthrene 0.139 000 0.00 
Phenol 1.59 0.00 0.00 
Pyren, 0.603 000 0.00 -
2-NitrOlo luene 0.0152 0.00 0.00 
Toluene 00 17 0.00 0.00 

Total 6.72 3£-5 1.61 4E.o 
NMED GJlidanu </ </ £-5 < / </ E-5 

Note: UC1..5 are caJculat~ only for nsk drives. UCL c:onctntrmons are In bokI. 
-EPA 1989 
"vCl concentration was below background screening level Therefore. risk was nol ca1culated. 

F~ More Information ContClct 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader. Brenda Langkopf 
Telephone (505) 2f14..3272 
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Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P. O. Box 5400 

Albuquerque, New Mexico 87185-5400 

huG l. 8 1995 
CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. David Neleigh, Chief 
New Mexico and Federal Facilities Section 
RCRA Permits Branch 
U. S. Environmental Protection Agency, Region VI 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 

Dear Mr. Neleigh: 

Enclosed are copies of the second set of No Further Action (NFA) proposals for 23 
solid waste management units (SWMUs) from the Resource Conservation and 
Recovery Act (RCRA) Hazardous and Solid Waste Amendments (HSWA) Final 
Permit for Sandia National UiboratoriesJNew Mexico (SNLINM), ID No. 
NM5890110518. 

Copies of these proposals are also being submitted for comment to the New 
Mexico Environment Department (NMED), Hazardous and Radioactive Materials 
Bureau. The Class 3 permit modification process will. be initiated after regulatory 
comments are addressed. 

If you have any questions, please contact John Gould at (50S) 845-6089 or 
Mark Jackson at (505) 845-6288. 

Enclosures 

cc wJenclosures: 
T. Trujillo, AL, ERD 
L. Aker, AlP (2 copies) 
W. Cox, SNL, MS 1147 

J;IY~/L 
QC" Michael J. Zamorski 
j . Acting Area Manager 
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Mr. David Neleigh 

cc wlo enclosures: 
M. Jackson, KAO 
J. Johnsen, KAO-AIP 
C. Soden, AL, EPD 
N. Morlock, EPA, Region VI 
T. Roybal, SNL, MS 1147 
M. Davis, SNL, MS 1147 
T. Vandenberg, SNL, MS 0141 
E. Krauss, SNL, MS 0141 
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PROPOSAL FOR NO FURTHER ACTION 
ENVIRONMENTAL RESTORATION PROJECT 
SITE 46, OLD ACID WASTE LINE OUTFALL SITE 
OPERABLE UNIT 1309 

June 1995 

Environmental 
Restoration 

Project 

United States Department of Energy 
Albuquerque Operations Office . 
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PROPOSAL FOR 
NO FURTHER ACTION 

Site 46, Old Acid Waste Line Outfall Site 
Operable Unit 1309 

SANDIA NATIONAL LABORATORIES/NEW MEXICO 



1. Introduction 

1. 1 ER Site Identification Number and Name 

Sandia National LaboratorieslNew Mexico (SNLINM) is proposing a risk-based no further 
action (NFA) decision for Environmental Restoration (ER) Site 46, Old Acid Waste Line 
Outfall Site, Operable Unit (OU) 1309. ER Site 46 is listed in the Hazardous and Solid 
Waste Amendment (HSWA) Module IV (EPA August 1993) of the SNLINM Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit 
(NM5890110518) (EPA August 1992). 

1.2 SNL/NM Risk-Based NFA Process 

This proposal for a determination of a risked-based NF A decision has been prepared using the 
criteria presented in Section 4.S.3 of the SNLINM Program Implementation Plan (PIP) 
(SNLINM February 1994). Specifically, this proposal will "contain information demonstrating 
that there are no releases of hazardous waste (including hazardous constituents) from solid 
waste management units (SWMU) at the facility that may pose a threat to human health or the 
environment" (as proposed in the code of Federal Regulations [CFR], Section 40 Part 
264.S1[a] [2]) (EPA July 1990). The HSWA Module IV contains the same requirements for 
an NF A demonstration: 

Based on the results of the RFI [RCRA Facility Investigation] and other relevant 
information, the Permittee may submit an application to the Administrative Authority 
for a Class III permit modification under 40 CFR 270.42(c) to terminate the RFIICMS 
[corrective measures study] process for a specific unit. This permit modification 
application must contain information demonstrating that there are no releases of 
hazardous waste including hazardous constituents from a particular SWMU at the 
facility that pose threats to human health and/or the environment, as well as additional 
information required in 40 CFR 270.42(c) (EPA August 1993). 

For a risk-based proposal, an SWMU is eligible for an NF A determination if the NF A 
criterion established by the SNLINM permit is met. This criterion, found in Section M.l of 
the permit, is as follows: "[TJhere are no releases of hazardous waste including hazardous 
constituents ... that pose threats to human health and/or the environment ... " This risk-base 
proposal contains information needed to make the NF A determination. 

This proposal is using the technical approach which is the foundation for the SNLINM 
corrective action process. The details of the SNLINM technical approach are provided in 
Appendix C of the SNLINM Program Implementation Plan (SNLINM 1994). The first step in 
the technical approach is the data qualitative review step (the same step used to determine 
whether the SWMU is eligible for administrative NF A). Should significant uncertainities 
remain, the assessment of the SWMU continues with data collection. 

At this site, sufficient data were not available to compare to established action levels or to 
develop site-specific action levels. Background soil samples were collected and analyzed to 

No Further Action Proposal (Site 46) Page 1 



develop upper tolerance limits (UTLs) for metals. Site-specific data were collected to 
compare to existing soil action levels (proposed Subpart S Action.Levels) and UTLs. If site
specific concentrations exceeded the proposed Subpart S Action Levels or UTLs, then risk 
was analyzed. Site-specific soil concentrations were compared to the derived risk assessment 
action levels. Concentrations less thah these action levels, either proposed Subpart S action 
levels, background UTLs, or derived risk-based values, triggered this NF A proposal for Site 
46. 

1.3 Local Setting 

SNLfNM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an 
additional 14,920 acres of land provided by land-use permits with Kirtland Air Force Base 
(KAFB), the United States Forest Service, the State of New Mexico, and the Isleta Indian 
Reservation. SNLINM has been involved in nuclear weapons research, component 
development, assembly, testing, and other nuclear activities since 1945. 

ER Site 46 (Figure 1) is located on land owned by DOE. The site is situated west and south 
of the Technical Area (T A) IV fence in a slight depression on top of the escarpment 
northwest of Tijeras Arroyo. 

Surficial deposits in the SNLIKAFB area lie within four geomorphic provinces, which in turn 
contain nine geomorphic subprovinces. Site 46 lies within the Tijeras Arroyo subprovince. 
The Tijeras Arroyo subprovince is characterized by broad, west-sloping alluvial surfaces and 
the 50-meter-deep Tijeras Arroyo. The Tijeras Arroyo subprovince contains deposits derived 
from many sources, including granitic and sedimentary rocks of the Sandia Mountains, 
sedimentary and metamorphic rocks of the Manzanita Mountains, and sediments of the Upper 
Santa Fe Group. 

2. History of the SWMU 

2. 1 Sources of Supporting Information 

In support of this request for a risk-based NF A decision for ER Site 46, a background study 
was conducted to collect available and relevant site information. Interviews were conducted 
with SNLINM staff and contractors familiar with site operational history. 

The following information sources were available for the use in the evaluation of ER Site 46: 

• Confirmatory-sampling program conducted in September 1994 
• Risk analysis for three metals and three radionuclides 
• One surface radiation survey 
• One unexploded ordnancelhigh explosives (UXOIHE) survey 
• Interviews and personnel correspondence 
• Historical aerial photographs spanning 40 years 
• Personal breathing zone air sampling for metals 
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2.2 Previous Audits, Inspections, and Findings 

ER Site 46 was fIrst listed as a potential release site based on the Comprehensive 
Environmental Assessment and Response Program (CEARP) interviews in 1985 (DOE 
September 1987). The Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) fInding was uncertain for Federal Facility Site Discovery and Identification 
Findings (FFSDIF), Preliminary Assessment and Site Inspection; therefore, no Hazard 
Ranking System or ModifIed Hazard Ranking System migration mode scores were calculated 
for the SWMU (DOE September 1987). Site 46 was included in the Environmental 
Protection Agency (EPA) RCRA Facility Assessment (RFA) in 1987 (EPA April 1987). 

2.3 Historical Operations 

The. Old Acid Waste Line carried wastes from several buildings in TA-I. It was installed 
between 1948 and 1950. The site begins as a north-south trending, 750-foot long open trench 
in a grassy field northwest of Building 981-1 in TA-IV. No pipe opening is visible at the 
"head" of the trench. As the trench crosses the fIeld, it turns to the southeast and continues to 
an unengineered spillway above the Tijeras Arroyo floodplain. The spillway lies on a bank 
(40 to 50 feet of relief) composed of compacted alluvial sediment. Historical aerial 
photographs show vegetation, presumably supported by the discharge, growing southeast of 
the spillway to the active arroyo channel (about 200 feet distance from the spillway). The site 
is not restricted and is easily accessible. 

During use, discharged effluent averaged an estimated 130,000 gallons per day. Use of the 
line was discontinued in the mid-to-late 1960s. The line received wastes from plating, 
etching, and photo processing operations; and cooling tower "blow down." Acids and metals 
are target contaminants. Chromic acid and ferric chloride are mentioned specifIcally in the 
site history, and ferric chloride was found in one soil sample collected during the RF A. 
Various radionuclides, possibly including tritium, uranium, and plutonium also were used in 
TA-I. 

Building 863 (ER Site 98) was a source of discharge to the acid line. The information sheet 
for Site 98 indicates the presence of trichloromethane, silver, and photo processing chemicals 
with an ammonia-like odor. The waste solution from the silver recovery unit reportedly was 
discharged to the old acid waste line, which is the only specific information about chemical 
discharges. 

3. Evaluation of Relevant Evidence 

3. 1 Unit Characteristics 

The Old Acid Waste Drainage Outfall is confIned to the downstream natural drainage. All 
releases would be contained in this limited area. Most of the potential contamination resulting 
from discharged effluent would have most likely settled at or before the furthest extent of 
visible erosion/scour. 
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3.2 Operating Practices 

The Old Acid Waste Drainage Outfall discharged industrial waste from TA-I from 
approximately 1948 until the mid-to-late 1960s. It has not been used since then. 

3.3 Presence or Absence of Visual Evidence 

The approximately 750-foot long trench is the only physical evidence of the outfall system. 
No discoloration of soils was observed during site reconnaissance and soil sampling activities. 

3.4 Results of Previous Sampling/Surveys 

In 1994, the site was visually surveyed for surface indications of UXOIHE. No UXOIHE 
were found (SNLINM 1994a). Also, in 1994 a surface radiation survey was conducted on the 
entire site using an Eberline ESP-2 portable scaler, with an Eberline SP A-8 (2 inch X 2 inch 
sodium iodide) detector. A 30-second integrated count was performed at each proposed 
sample location, while scanning the detector over an area approximately 2 feet in radius 
around the sample location. The alarm was set at 1.3 times the background count rate. No 
alarms occurred during the survey. No surface anomalies were detected (SNLINM 1994b). 

3.5 Assessment of Gaps in Information 

No environmental sampling data existed for Site 46. If contamination was present, potential 
constituents of concern (metals, radioactive constituents), would be expected at shallow 
depths. Metals and radioactive constituents generally adsorb on soil and precipitate rather than 
remaining soluble. A surface (0-6 inches deep) and shallow subsurface (6-36 inches deep) 
soil sampling program was developed and implemented in September 1994. 

3.6 Confirmatory Sampling 

The Confirmatory Sampling and Analysis Plan (SAP) can be found in Appendix A. Those 
soil sample results exceeding an action level are summarized in Table 1. A complete list of 
"hits" or detections and quality assurance (QA) results can be found in Appendix B. 

For health and safety purposes, a photoionization detector, OVM, was used throughout the 
field program. The OVM measured no anomalous vapor concentrations. 

Surface and shallow subsurface soil samples were collected at the most likely locations of 
contamination. Four samples were collected at the head of the site outfall (by the fire 
extinguisher training area west of TA-IV) and four samples were collected by the spillway 
into the Tijeras Arroyo drainage (Figure 1). Every sample was analyzed for metals I , 
chromiurn+6, total Kjeldahl nitrogen (TKN), and nitrate/nitrite. The four subsurface samples 

, Although the total analyte list IT ALI metal analytes include calcium. magnesium. potassium, and sodium, these nontoxic. 
major cations are not included in the evaluation. They do not pose a significant environmental or human health risk 
regardless of concentration. 
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also were analyzed for volatile organic compounds (VOCs). Four samples were analyzed for 
semivolatile organic compounds (SVOCs). As a general check for radioactive constituents, all 
the samples were analyzed for tritium, four samples were analyzed for isotopic uranium, and 
isotopic plutoniwn and all eight samples were screened in-house and two samples were 
screened off-site with gamma spectroscopy. 

3.6. 1 Background Samples for Metals and RadioactiVe Constituents 

UTLs for background metals were calculated from analyses of 24 samples collected in the 
vicinity of the 11 sites discussed in the SAP (Appendix A). UTLs or background 95 th 

percentiles for background radionuclides were calculated from samples collected throughout 
KAFB (IT 1994). A discussion of background calculations and supporting data and analyses 
are included in Appendices C and D. 

3.6.2 Organic Compounds 

No organic compounds were detected without qualification. Nitrate/nitrite was detected in 
seven of eight samples with concentrations ranging from 150 to 1400 milligrams per kilogram 
(mg/kg). TKN was detected in all eight samples, with concentrations ranging from 120 to 
470 mglkg. The main environmental or human health hazard pertaining to reduced nitrogen 
(as measured in TKN) is that it oxidizes to either nitrate or nitrite. Therefore, it is valid and 
conservative to compare TKN concentrations to action levels for nitrate and nitrite. The 
proposed Resource Conservation and Recovery Act (RCRA) Subpart S action levels for nitrate 
and nitrite are 100,000 mglkg and 8,000 mg/kg, respectively. Cyanide was detected in two of 
eight samples, 46-0l-B and 46-04-B, with concentrations of 0.16 and 0.18 mg/kg, 
respectively. The proposed Subpart S action level for cyanide is 2000 mg/kg. These results 
indicate no significant human health or environmental hazard because organic compounds 
only were detected tentatively and TKN, nitrate/nitrite and cyanide were detected at 
concentrations much lower than action levels. 

3. 6.3 Metals· 

Personal breathing zone air sampling was used at Site 46 to monitor airborne particulate 
contamination for metals. No airborne metal contamination was detected. Selenium, 
mercury, and chromium+6 were not detected at Site 46. Silver was detected in two out of 
eight samples at concentrations of 0.59 and 0.58 mg/kg in Samples 46-01-B and 46-04-B, 
respectively. Silver was not detected in background samples. The proposed Subpart S action 
level is 400 mg/kg. Both tests comparing the site beryllium data to local background data 
indicated no contamination. The maximum local background value for beryllium was 0.53 
mg/kg. Beryllium was not detected above 0.53 mg/kg at Site 46. 

All other site metal concentrations, except for one analysis for cadmium, iron, and lead, were 
below the UTLs. For cadmium, Sample 46-01-B had a concentration of 4.0 mgfkg compared 
to a UTL of 3.82 mg/kg. The proposed Subpart S action level for cadmium in soils is 80 
mg/kg. Sample 46-01-B had a concentration of 15 mgikg for chromium, just exceeding the 
UTL of ] 4.3 mglkg. However, the Subpart S action level for chromium is 80,000 mglkg. 
For lead, Sample 46-04-B had a concentration of 27 mg/kg compared to a UTL of 23.1 
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mg/kg. A Subpart S action level was not proposed for lead. However, a memorandum from 
an EPA assistant administrator to EPA regional division directors does supply a risk-based~ 
action level for lead in soils, 400 ppm (mg/kg) (EPA 1994). This risk-based action level 
presumes that lead be considered individually rather than in conjunction with other metals. 
This action level of 400 mg/kg far exceeds the concentration in Sample 46-04-B Of 27 mg/kg. 
For iron, Sample 46-02-A had a concentration of 17,000 mg/kg compared to a UTL of 16,962 
mg/kg. 

3.6.4 Radionuclides 

Potassium-40 was detected in two samples at activities of 16.4 and 22.3 picocuries per gram 
(PCi/g), compared with the base-wide background UTL of 25.34 pCilg. Lead-212 was 
detected in Sample 46-03-A at an activity of 0.89 pCilg, compared to a base-wide background 
UTL of 1.0795 pCi/g (IT 1994). Plutonium-239/240 and plutonium-238 were not detected 
above the minimum detectable activity (MDA) in Site 46 samples. Uranium-238, uranium-
235/236, and uranium-234 were detected in four samples at low activities below the base-wide 
background UTL and the maximum activity of six local background analyses. Thallium was 
not detected at Site 46. These constituents require no further evaluation. 

Lead-214 was detected in Sample 46-03-A at an activity of 0.93 pCilg, compared with the 
base-wide background UTL of 0.90 pCi/g. Radium-226 was detected in Samples 46-02-B, 
46-03-B and 46-04-B with activities of 2.74, 2.14, and 2.06 pCi/g ,respectively. The base
wide background UTL for radium-226 is 1.94 pCilg (IT 1994). Additional off-site 
radiological analyses for radium-226 were requested for Samples 46-01-A, 46-01-B, 46-02-B, 
46-03-B, and 46-04-B. These results indicated activities less than 2.74 pCi/g. Tritium was 
detected in all eight samples at activities ranging from 0.023 to 0.17 pCilg; tritium was not 
detected above the MDA in local background samples. 

3.6.5 Quality Assurance Results 

As discussed in the Confirmatory Sampling and Analysis Plan (Appendix A), quality 
assurance samples, including field duplicates, trip blanks and rinsates, were collected as part 
of the 11 site sampling program. Analyses indicate that the field soil duplicates were 
comparable to the original soil sample results. The trip blanks and rinsates indicated no 
significant sampling contamination. QA results can be found in Appendix B. Level I and 
Level II data verification was conducted on all data, as described in the PIP (SNLINM 1994). 

3. 7 Risk Analysis 

To further evaluate the data for metals with concentrations greater than background UTLs, a 
risk assessment was performed for a combination of cadmium, iron, and silver, assuming the 
maximum detected concentrations. To further evaluate the site data for radionuclides with 
activities above background UTLs or those without background UTLs, a risk analysis was 
performed for the combination of lead-214, tritium, and radium-226, assuming the maximum 
detected activities. 
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The risk calculations were designed to produce conservatively large estimates of hazard index 
and radioactive dose to counter uncertainties in the soil data. This approach facilitates the 
following decision regarding future activities at Site 46: 

• If the conservative estimates based on the soil data result in an unacceptable hazard 
index (greater than 1) or dose (greater than 10 rnremJyear), further investigation and/or 
remediation will be needed; or 

• If the hazard index and dose estimates are acceptable, the potential for health hazards 
at the site is extremely low, and further actions will not be needed. 

Hazard indices and radionuclide doses were computed using methods and equations 
promulgated in proposed RCRA Subpart S documentation (EPA 1990). Accordingly, all 
calculations were based on the assumption that receptor doses from both toxic metals and· 
radionuclides result from ingestion of contaminated soil. 

Calculation of hazard indices required values of oral reference doses (oral RIDs) for each of 
the metals. The RID values for cadmium and silver were taken from EPA's IRIS database 
(IRIS 1994). The RID for iron is a provisional value provided by EPA Region VI personnel. 

Similarly, calculation of radionuclide doses required values of dose conversion factors, which 
are used to convert radionuclide intakes (in units of pCi/year) into effective dose equivalents 
(in units of rnrem/year). Published values of dose conversion factors (Eckerman et aI., 1988 
and Gilbert et al., 1989) exist for lead-214, tritium, and radium-226. 

To assure that the computed hazard indices and doses were conservatively large, only the 
maximum observed concentration of each constituent at a site was employed. To consider 
combined effects, a hazard index was calculated as the sum of the individual metal hazard 
quotients and a radiological dose was calculated as the sum of the individual doses. 

Following proposed Subpart S methodology, the equation and parameter values used to 
calculate the summed hazard index for toxic metals were: 

HI = l;: [HSR(i) x S{i)) 
I 

where: 

= total hazard index (dimensionless), 

(1) 

HI 
HSR(I) = hazard index-to-soil concentration ratio for the jib metal (kg/mg) 
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= 

S(I) = 

I = 

A 
W = 

RfD(I) 

I x A x 0.001 9 
RfD(Q x W mg 

soil concentration of the ith metal (mg/kg), 
soil ingestion rate = 0.2 g/day, 
absorption factor (dimensionless) = 1, 
body weight = 16 kg, and 
oral reference dose for the jth metal (mg/kg-day). 

Risk assessment guidance, prepared by the EPA (EPA 1989), recommends that the total 
hazard index be less than one in order for a site to be considered a non-threat to human 
health. 

Follov.ing proposed Subpart S methodology, the equation and parameter values used to 
calculate the summed radioactive dose were: 

where: 

DOSE 
DSR(I) 

S(I) 
I 
DCF(I) 

= 

= 

DOSE = 2;: [OSR(i) x S(i)] 
I 

total effective dose equivalent (mrem/yr); 
dose-to-soil concentration ratio for the ilb radionuclide 
(mrem/yr)/(pCi/g), = I X DCFeI); 
soil concentration of the jib radionuclide (PCi/g); 
soil ingestion rate = 0.2 glday = 73 g/yr; and 
dose conversion factor for the ith radionuclide (mrem/pCi). 

(2) 

The PIP stipulates that, for the purpose of computing media action levels, the total radioactive 
dose at a site should not be greater than 10 mrern/year (DOE 1994), which corresponds to a 
cancer risk of less that 10-6 excess deaths. 

The input and results of the risk calculations are presented in Tables 2 and 3. The summed 
hazard index for metals is less than 1 and the summed radioactive dose is less than 10 
mremlyear. Therefore, the site is considered to be risk-free in terms of metals and 
radionuclide contamination. 

3.8 Rationale for Pursuing a Risk-Based NFA Decision 

In September, 1994, surface soil and shallow subsurface soil samples were collected at the 
"head" of the trench (where the flow spills into the natural drainage) and at the furthest extent 
of visible erosion/scour where the discharged effluent would have most likely settled. These 
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two areas are the most likely areas for contamination. SNLINM is proposing a risk-based 
NF A because representative soil samples from ER Site 46 have concentrations less than action 
levels; either proposed Subpart S action levels, background UTLs, background 95th 

percentiles, or derived risk-based values. 

In addition 
• A site visit in 1993 by ER personnel confirmed the presence of a confmed natural 

drainage with no discoloration in the soils. 

• In June 1994, a UXOIHE visual survey was conducted by KAFB Explosive Ordnance 
Division (EOD) and found no UXOIHE ordnance debris at Site 46 (SNLINM 1994a). 

• In September, 1994, as part of the surface soil sampling effort at Site 46, a surface 
radiation survey was conducted (SNLINM 1994b). No surface anomalies were 
detected at Site 46. 

• In September 1994, as part of the surface soil sampling effort at Site 46, particulate 
metal contamination was monitored with Personal Breathing Zone Air Sampling. No 
airborne contamination was detected. 

4. Conclusion 

Based upon the evidence cited above, ER Site 46 has no releases of hazardous waste or 
hazardous constituents that pose a threat to human health and/or the environment. Therefore, 
ER Site 46 is recommended for an NF A determination. 
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Table 1. Site 46 - Results of Shallow Soil Sampling and Analysis 

Sample 
Analytical Method I Constituent 

Concentration 
Qualifier(s) 

Background Action Level(s) 
Identifier (mglkg) (mglkg) " (mglkg) , 
46-01-8 VOCs (8240) 2-butanone 0.003 JB 

46-02-8 VOCs (8240) 2-bulanone O.OOS JB 

46-03-8 VOCS (S240) 2-butanone 0.005 JB 

46-04-B VOCs (8240) 2-bulanone 0.004 JB 

46-01-8 SVOCs (8270) Di-n-butyl phthalate 0.066 J 

46-01-B TAL Metals (6010) Cadmium 4. 3.82 80/5 .• ' 

46-D2-A TAL Metals (6010) iron 17000. 16,962 21500· 

46-01-8 TAL Metals (6010) Silver 0.59 4DOI7.S· 

46-01-8 TAL Metals (6010) Silver 0.58 40017.5· 

46-01-8 TAL Metals (6010) Chromium 15 14.3 8D,OOO 

46-04-8 TAL Metals (6010) Lead 27 23.1 400'· 

46-01-B Cyanide (acid digestion) Cyanide 0.16 2,000 

46-04-8 Cyanide (acid digestion) Cyanide O.IS 2,000 

46-DI-A TKN (acid digestion) TKN 310. 100,00018,000 

46-0I-B TKN (acid digestion) TKN 380. 100,00018,000 

46-02-A TKN (acid digestion) TKN 360. 100,00018,000 

46-02-B TKN (acid digestion) TKN 470. 100,00018,000 

46-03-A TKN (acid digestion) TKN 120. 100,00018,000 

46-03-B TKN (acid digestion) TKN 130. 100,000/8,000 

46-04·A TKN (acid digestion) TKN 160. 100,000/8,000 

46-04-8 TKN (acid digestion) TKN 190. 100,000/8,000 

46-01-A N03IN02 (353.2) N03IN02 1000. 100,00018,000 

46 .. lH-B N03IN02 (353.2) N03IN02 1230. 100,00018,000 

46-02-A N03IN02 (3532) N03IN02 1300. 100,00018,000 

46-02-B N03IN02 (353.2) N03IN02 1200. 100,00018,000 

46-03-A N03IN02 (353.2) N03IN02 1400. 100,00018,000 

46-03-8 N03IN02i353.2} I: '. N03{N02 ". 15.0. 
" 

- . 100,000/8,000 I 

46-04-A N03IN02 (353.2) N03IN02 410. 100,00018,000 

46-03·A Gamma Spec (Off-sile) Lead-214 0.93 pCilg 0.9 pCilg 42.2 pCilg· 

46-01·A Tritium (600 906.0) Tritium 0.Q38 pCilg 7.7 pCilg· 

46-01-B Tritium (600 906.0) Tritium 0.038 pC.'g 7.7 pCilg* 

46-02-A Tritium (600 906.0) Tritium 0.044 pCilg 7.7 pCiJg· 

46-02·B Tritium (600 906.0) Tritium 0.039 pCilg 7.7 pCilg* 

46-03-A Tritium (600 906.0) Tritium 0.023 pCilg 7.7 pCi/g· 

46-03·B Tritium (600906.0) Tritium 0.04 pCilg 7.7 pCilg* 

46-04·A Tritium (600 906.0) Tritium 0.026 pCiig 7.7 pCiig· 

46-04-B Tritium (600 906.0) Tritium 0.17 pCi/g 7.7 pCiJg* 

46-02-B Gamma Spec (In-house) Radium-226 2.74 pCiig 1.94 pCi/g 124 pCi/g* 

46-03-B Gamma Spec (In· house) Radium·226 2.14 pCi/g 1.94 pCilg 124 pCi/g* 

• 46-04-B Gamma Spec (In-house) Radium·226 2.06 pCiig 1.94 pCi/g 124 pCilg* 
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Table 1. Site 46- Results of Shallow soil Sampling and Analysis (Concluded) 

"J" qualifier means detected at a concentration below the laboratory reporting limit. 

"B" qualifier means detected in the associated blank sample. 

For the metals, background is the 95 percent upper tolerance level for the local background 
data. 

For lead-214 and radium-226, background is the 95 percent upper tolerance level for the base
wide background data. 

Action levels without an asterisk are proposed SUbpart S Action Levels. 

Proposed Subpart S action levels for nitrate and nitrite are 100,000 and 8,000 mg/kg, 
respectively. 

Action levels followed by one asterisk are calculated risk-based levels. 
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Table 2. Metal Risk Calculations for Site 46 

Constituent 
Concentration RID(I) 

Individual HI Source of RID 
(mg/kg) (mg/kg-day) 

Iron 17000. 3.OOE-Ol 7.08E-01 
Provisional RID provided by 

EPA Region VI. 

Cadmium 4.00E+OO l.OOE-03 5.00E-02 IRIS 

Silver 5.90E-01 5.00E-03 1.48E-03 IRIS 

. Summed HI 7.60E-OI 

Table 3. Radionuclide Risk Calculations for Site 46 

Constituent Activity (pCi/g) 
DCF(I) Individual Dose 

Source of DCF 
(mremlpCi) (mrem/year) 

Lead-214 9.30E-OI 7.80E-06 5.30E-04 Eckerman et a1., 1988 

Radiurn-226 2.74E+OO I.IOE-03 2.20E-OI Gilbert et aI., 1989 

Tritium l.70E-OI 6.30E-08 7.82E-07 Gilbert et aI., 1989 

Summed Dose 2.21E-Ol 

• 
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

Introduction 
The purpose of the sampling and analysis described in this plan is to determine the 
appropriate way to proceed toward closure of 11 ( of the 171 sites in the Tijeras Arroyo 
Operable Unit. Bas.ed on the surface and shallow subsurface soil samples and analyses for 
the constituents of concern (COCs), one of three approaches will be pursued for each site: 

1. A petition for "No Further Action" {NFA} will be produced for regulatory 
consideration; 

2. A voluntary corrective measure {VCM} will be designed and implemented, 
hopefully followed by an NFA petition; or 

3. The site assessment and eventual closure will follow the standard RFI/CMS path 

Most of the sites covered by this Sampling and Analysis Plan (SAP) are outfalls from the 
storm water and sanitary sewer systems emanating from Sandia Technical Areas {TAs} I, !I, 
and IV. The general sampling program for the outfalls will be to collect four samples at the 
head of the outfall, two samples of surface soil {O to 6 inches deep) and two samples of 
shallow subsurface soil (18 to 36 inches deep) and four samples (two surface soil and two 
shallow subsurface soil) at the furthest extent of channel erosion and scour. The analytes 
for most of the samples are volatile organic compounds, semi-volatile organic compounds 
(BNAs), metals, chromium+ 6'for samples where chromium is found in a metals analysis, total 
petroleum hydrocarbon {TPHl. explosives, Total Kjeldahl Nitrogen (TKN), nitrate/nitrite, and 
Gamma Spectroscopy for radionuclides, isotopic uranium, isotopic plutonium, tritium, and 
chlorodiphenyls {PCBs}, 

Sampling Procedures and Volumes 
Surface soil samples will be collected with a stainless steel scoopula or trowel and placed in 
a stainless steel bowl. After at least 1000 ml1 of soil has been collected, the soil will be 
thoroughly mixed in the bowl and transferred to two or three 500-ml sample bottles with a 
stainless steel scoopula, Sample bottles will be labeled accordingly and the appropriate 
sample information (sample depth, collection date and time, etc.) will be documented on the 
chain·of custody (CDC) after each sample is collected. Samples will then be packaged and 
cooled to 4 degrees Celsius. . 

Shallow subsurface soH samples (18-36 inches) will be collected with a 2-inch {minimum} 
hand auger. A soil sample is collected by turning the auger clockwise and advancing it into 
the ground until the bucket at the end of the auger (last 6-8 inches) is full of soil or refusal 
occurs. Several runs with the auger is anticipated in order to obtain the appropriate volume. 
A i::.md shovel may also be used to bypass large rocks in order to continue with the auger. 
The auger is then extruded counter-clockwise from the ground and the soil is removed from 
the auger and placed in a stainless steel bowl. After 1,1252 ml of soil has been collected. 
the soil will be mixed in the bowl and transferred to two or three 500-ml sample bottles and 
one 125·ml sample bottle with a stainless steel scoopula. Sample bottles will be labeled 
accordingly and the appropriate sample int'ormation will be documented on the coe after 
each sample is collected. Samples will then be packaged and cooled to 4 degrees Celsius. 

Waste Generation and Equipment Decontamination 
Decontamination of sampling equipment will be done between each sample, 
Decontamination will include thoroughly washing the inside and outside of the sampling 
equipment with a spray of ALCONOX'" or UQUINOX'" and water; rinsing with distilled, 

'The sample volume varies between 1 ,000 and 1 ,500 ml depending on the analyses for the sample. 

2The sample volume varies between 1,125 and 1,625 ml depending on the ·analyses for the sample. 
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deionized water; and drying before reusing. No soil waste will be generated. The soil 
removed from the hand-auger holes, while collecting samples at a depth of 18 to 36 inches, 
will be return to the hole. The sampling tools, which are scoopulas/trowels, hand-augers, 
and shovels, will be decontaminated with water and ALCONOX" after each use. The decon 
leachate will be stored in capped 1-gallon containers. One or two containers will be used for 
each site and two to four containers will be used for the background samples. The 
containers will be labeled as "lOW" and the site number identified on each container. All the 
containers will be stored at Site 232, a central location. The leachate waste will be disposed 
according to the analytical results of the soil samples collected at the site. 

Site Descriptions 
The sites that will be sampled are 

• Site 46, Old Acid Waste Line Outfall; 
• Site 50, Old Centrifuge Site; 
• Site 77, Oil Surface Impoundment; 
• Site 227, Bldg. 904 outfall; 
• Site 229, Storm Drain System Outfall; 
• Site 230, Storm Drain System Outfall; 
• Site 231, Storm Drain System Outfall; 
• Site 232, Storm Drain System Outfall; 
• Site 233, Storm Drain System Outfall; 
• Site 234, Storm Drain System Outfall; and 
• Site 235, Storm Drain System Outfall. 

The site locations are shown in Figure 1. A description of the site history, conditions, 
previous investigations, and sampling plans are described in the following sections. 

Site 46: Acid Waste Line Outfall 
The Old Acid Waste Line carried wastes from several buildings in TA I. The waste line 
begins as a north-south trending, 750-feet long open trench in a grassy field northwest of 
Building 981-1 in TA IV. No pipe opening is visible at the "head" of the trench. As the 
trench crosses the field, it turns to the southeast and continues to a non-engineered spillway 
at the edge of Tijeras Arroyo. The spillway lies on a bank (40 to 50 feet of relief) composed 
of compacted alluvial sediment. Historical aerial photographs show vegetation, presumably 
supported by the discharge, growing southeast of the spillway to the active arroyo channel 
(about 200-feet distance from the spillway). The site is not restricted and is easily 
accessible. 

During use, discharged effluent averaged an estimated 130,000 gallons per day. Use of the 
line has been discontinued. The line received wastes from plating, etching, and photo 
processing operations, and cooling tower "blow down". Acids and metals are target 
contaminants. Chromic acid and ferric chloride are mentioned specifically in the site history, 
and ferric chloride was found in the soils during a limited sampling event. Various 
radionuclides, possibly including tritium, uranium, and plutonium were used in TA I. 

Building 863 was a source of discharge to the Acid Line. The information sheet for ER Site 
98 (Building 863, TCA Photochemical Release: Silver Catch Boxes) indicates the presence of 
trichloromethane, silver, and photo-processing chemicals with an ammonia-like odor. The 
waste solution from the silver recovery unit reportedly was discharged to the Old Acid Waste 
Line, which is the only specific information about chemical discharges. 

The site has been visually surveyed for surface indications of unexploded ordnance and high 
explosives IUXO/HE). No UXO/HE were found. Also, a surface radiation survey was 
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conducted on the entire site. No surface radiation anomalies were detected . 

. The sampling program includes four samples collected at the "head" of the site outfall (by 
the fire extinguisher training area west of TA IV) and four samples collected by the 'spillway 
into the Tijeras Arroyo drainage (Figure 1). Every sample will be analyzed for tritium, metals, 
chromium +6 (if chromium is detected), TKN, and nitrate/nitrite. Half the samples will also be 
analyzed for semi-volatiles and cyanide. Additionally, all the subsurface samples will be 
analyzed for volatiles. The analytes are listed in Table 1. A "4" on the table indicates that 
ALL the samples will be analyzed 
for that specific analyte whereas a "2" on the table indicates half the samples will have 
additional analyses for the analyte listed. 

Site 50: Old Centrifuge 
Site 50, Old Centrifuge, was an outdoor, rocket propeUed centrifuge that was used in the 
early 1950s to test units under G forces. The facility is located east of the TA " fence in a 
slight depression on top the escarpment northwest of Tijeras Arroyo. The concrete 
centrifuge pad has a diameter of 80 to 90 feet. The site has a 7-foot high wooden retaining 
wal! on the north, east, and south sides. The west side is open. The centrifuge arm 
assembly, which has a 20-foot radius, is sitting outside the wall to the north and appears to 
be intact. Control wiring to the center axis of the centrifuge was suspended from a cable 
between two telephone poles on the north and south side of the pad. The control wiring 
went to a bunker located to the southwest over the escarpment. The bunker had a electrical 
transformer containing PCB. The electrical transformer has been removed. The pad was not 
stained and no spills or leaks were reported. 

The centrifuge was rocket driven by two T40 6-KS-3000or two Deacon 3.505-5700 solid 
rocket motors. The combustion byproducts produced by these rocket motors were carbon 
dioxide, carbon monoxide, water, hydrochloric acid, aluminum oxide, and possibly barium 
oxide. No other HE is known or suspected at the site. The rocket orientation would expel 
combustion byproducts towards the retaining wall and the opening to the west. The rocket 
propellant would be consumed in the rocket motor case. Under normal operating conditions, 
no unburned propellant would be released. 

In 1987, a reconnaissance investigation at five potential contaminated sites, including the 
Old Centrifuge Site, was conducted by the ER Project. Samples were analyzed for uranium, 
TNT, HSL inorganics, TCLP constituents, and EP Toxicity constituents. Metals, including 
barium, were detected at -concentrations well below regulatory action levels. Total uranium 
concentrations were typical of area background levels. TNT, pesticides, PCBs, herbicides, 
and semi-volatiles TCLP compounds were not detected. 

Prior to sampling, the surface will be surveyed for radiation. If contamination exists, it is expected 
to be around the edge of the centrifuge pad at the surface, probably along the open west side. 
The constituents of concern are metals (specifically lead, beryllium, and barium), depleted 
uranium, and high explosives. Four surface samples and four subsurface samples will be 
collected. The sampling locations will be biased toward the west side of the site because that is 
the open side (Figure 1). All surface samples will be analyzed for all the COCs. One-half of the 
subsurface samples will be analyzed for uranium and high explosives. All four subsurface 
samples will be analyzed for metals. 

Site 77: Oil Surface Impoundment 
The Oil Surface Impoundment Site is outside the TA IV fence, southeast of Building 981-1. The 
surface impoundment, which was constructed in the 1970's, is used to catch waste water from 
accelerators. At the time of the RCRA facilities environmental survey, the impoundment was 
unlined. Since then the impoundment was drained. Soil samples were analyzed for PCBs and 
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solvents. Based on the analytical results, the impoundment was determined to be clean. 
Subsequently, the impoundment was lined with geotextile and is now regulated under Sandia's 
Surface Water Discharge Program. .. 

This site will not require UXO/HE or radiation surface surveys. Minimal confirmation sampling and 
analysis is proposed to verify that the site is clean. Three surface and three shallow subsurface 
samples are proposed. The samples will be collected along the perimeter of the existing lined 
pond (Figure 1). All the samples will be analyzed for PCBs. The subsurface soil samples also 
will be analyzed for volatile organic compounds (Table 1). 

Site 227: Bunker 904 Outfall 
Site 227 is an inactive outfall from the septic system for Building 904 (ER Site 48) in TA II. The 
site starts where the discharge exits the septic tank piping system, approximately 100 feet 
northeast of the southernmost pOint of TAIl. The extent of the area influenced by the discharge 
may include the bank of Tijeras'Arroyo below the outfall and some area between the outfall and 
the main channel of Tijeras Arroyo. The site is along the eastern edge of ER Site 45. 

Building 904, built in 1948, was used for weapons assembly, HE testing, photo processing, and 
various other testing. Sanitary wastes were discharged to a septic tank, and other wastes were 
discharged to the outfall. 

Mineral oil is also being considered a potential soil contaminant at all outfalis along the Tijeras 
Arroyo due to a recent release (June 1994) of mineral oil at Outfall 232 and vague historical 
records. 

Possible soil contaminants are explosives, radioactive materials from weapons processing, 
including tritium, uranium, and plutonium, solvents (acetone, methylene chloride, methyl ethyl 
ketone, carbon tetrachloride, toluene, xylene, hexane, alcohols), and inorganics (ammonium 
hydroxide, barium, cadmium, silver, chromium, titanium, cyanide). 

Access to this site is along the TA II perimeter road. This site is within the TA II testing exclusion 
zone. The best days to sample are generally Friday, Saturday, and Sunday, when testing ceases. 
Bruce Berry (telephone 845-8018) must be contacted to gain permission and access to this site. 
Prior to sampling 

1. tumbleweeds will be cleared from locations to be sampled and placed adjacent to the 
drainage; 

2. these locations will be visually scanned for UXO/HE; and 
3. these locations will be screened for surface radiation anomalies. 

The proposed sampling program is to collect four surface soil samples and four shallow 
subsurface samples. Two surface and two subsurface samples will be collected at the outfall. The 
other two surface and two subsurface samples will be collected at the furthest visible channel 
erosion and scour (Figure 1). The analytes are listed in Table 1. 

Sites 229 - 235: Storm Drain Systems Outfalls 
These sites consist of the discharge areas at seven outfalls along the northern embankment of 
Tijeras Arroyo. The outfalls discharged industrial effluent and storm water from TAs I, II, and IV. 
Presently they only discharge storm water. The outfalls receive runoff from Site 96 (Storm Drain 
System) and other engineered drain systems within the three TAs. The sites are along 
approximately Yo miles of the embankment. 

The specific constituents in the industrial effluent at these sites are not known. The possible 
discharged contaminants include chromates, antifoulants, chromium, sodium hydroxide, 
hydrochloriC acid, chromosulfuric acid, diesel, and other petroleum products. To cover this array 
of possible contaminants, soil samples will be analyzed for volatiles (subsurface samples only), 
semi-volatiles, metals and Chromium", if chromium is found in the metals analysis. 

Page 5 

• 

• 



Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

Mineral oil is also being considered a potential soH contaminant at all outfalls along the Tijeras 
Arroyo due to a recent release (June '94) of mineral oil at Outfall 232 and vague historical 
records. Therefore, soil samples will also be analyzed for TPH. 

At Sites 229 through 234, prior to sampling 
1. tumbleweeds will be cleared from locations to be sampled and placed adjacent to the 

drainage; 
2. these locations will be visually scanned for UXOIHE; and 
3. these locations will be screened for surface radiation anomalies. 

Site 229 is due east of the footings of the old guard tower and the south "corner" of the TA II 
fence. It discharges near the top of the embankment through the center of ER Site 45. Access to 
this site is along the TA II perimeter road. This site is within the TA II testing exclusion zone. The 
best days to sample are generally Friday, Saturday, and Sunday, when testing ceases. Bruce 
Berry (telephone 845-8018) must be contacted to gain permission and access to this site. 
Because this site discharges from TA II, various radionuclides, possibly including tritium, uranium, 
and plutonium are of concern. Four surface soH and four subsurface soil samples will be collected 
at this site (Figure 1). The analytes are listed in Table 1. 

Site 230 is west of Building 970 in TA IV. A drain pipe discharges into a bowl-shaped concrete 
structure adjacent to Building 970A. Flow from this structure is directed to a drain and flume 
located approximately 120 feet further west. The flume carries the flow to a discharge point 
slightly above the base of the arroyo embankment. Doug Bloomquist (845-7455) must be 
contacted to ensure that no laser testing is being performed in the area. Four surface soil and four 
subsurface soil samples will be collected at this site (Figure 1). The analytes are listed in Table 1. 

Site 231 is west of Building 970 in TA IV. A drain pipe discharges to a concrete flume near the top 
of the embankment. The flume carries the flow to a discharge point near the base of the slope. 
Doug Bloomquist (845-7455) must be contacted to ensure that no laser testing is being performed 
in the area .. Four surface soil and four subsurface soil samples will be collected at this site (Figure 
1). The analytes are listed in Table 1. 

Site 232 consists of two outfafls. One outfall is south of Building 970A, east of the lined lagoon. A 
drain pipe discharges to a concrete flume near the top of the embankment. The flume carries the 
flow to at discharge point near the bottom of hillside. On June 1, 1994, about 150 to 350 gallons 
of mineral oil was spilled into this outfall through the storm water drain by building 986. The day 
after the spilllhe site was screened for radiation and UXO/HE. No surface radiation anomalies or 
UXO/HE were found. Also, four surface soil and four subsurface soil samples were collected. 
The samples were sent to Quintera Laboratory in Denver for analysis for organics, metals, 
chromium+6, and gamma spec. Other than TPH from the mineral, no contaminants were detected. 
A Voluntary Corrective Measure was conducted in July and August to remove soil contaminated 
with mineral oil above 100 mg/kg ofTPH. 

The second outfall in Site 232 also is south of Building 970A, west of lined lagoon, and 
approximately 120 feet east of the other Site 232 outfall. Discharge occurs from a concrete 
structure opening near base of embankment. Access to the site is along the road outside the 
south side of T A IV. Four surface soil and four subsurface soil samples will be collected at this 
drainage Figure 1). The analytes are listed in Table 1. 

Site 233 is south-southwest of Building 986. Near the top of an escarpmen~ a small metal drain 
pipe discharges to an open drain which directs flow within another pipe before discharging near 
the base of the hillslope. Access to the site is along the road outside the south side of T A IV. 
Four surface soil and four subsurface soil samples will be collected at this site (Figure 1). The 
analytes are listed in Table 1. 

Site 234 is southeast of Building 9811 (inflatable Building) and a lagoon impoundment (Site 77). 
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The site discharges into a steep-sided, deeply incised channel cut into the hillside. The drainage 
channel splits directly uphill of a tree. Access to the site is along the road outside the south side 
of TA IV. Both channels will be sampled. Six surface soil and six subsurface soil samples will be 
collected at this site (Figure 1). The analytes are listed in Table 1. 

Site 235 is immediately downstream of a large concrete spillway on the northeast side of 
Pennsylvania and south of the Skeet Range, at the point where the road comes off the north bank 
of the arroyo and descends into the channel. The flow moves in a confined channel after 
dropping down the spillway. The site has been cleared for visible surface UXO/HE and screened 
for surface radiation with no anomalies detected. This channel is considerably larger than the 
other outfall sites. Six surface soil and six subsurface soil samples will be collected at this site 
(Figure 1). The analytes are listed in Table 1. 

Background 
Background soil concentrations for organic contaminants should be negligible. Background 
concentrations for total metals and radionuclides must be determined for comparison to 
concentrations found at the sites. Twelve locations have been identified to collect samples for 
background determination (Figure 1). At each of these sites, one sample will be collected at a 
depth of 0-6 inches and a second sample collected at 18-36 inches (Table 1) .. In addition, the 
background study report prepared by International Technology Corporation (May 1994) will also 
be used to evaluate the data. 

Quality Assurance 
As shown in Table 1, quality assurance samples will include the following: 
• Field "duplicates" on more than 10 percent of the samples. These samples will be 

collected adjacent to the original surface soil sample and in the same hole as the original 
subsurface soil sample; 

• Field soil blanks for more than 10 percent of the VOC analyses. These sample will be 
obtained from Sample Management Office (SMO) and will contain no VOCs; and 

• One rinsate blank. All rinsate will be composited in one container. A sample of the 
rinsate will be analyzed for all constituents. The disposal method for the rinsate will be 
determined by the analytical results on this sample. 
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Table 1. List of Analytes - Tijeras &:~'oUtfall 
~acesoils 

and An~I .. ~,~ Plan 

Site Site Name 

46 
Old Acid Waste Line 

Outfall (Tijeras Arroyo) 

50 I Old , Site (TA-2) 
77 Oil Surface 

227 Bldg. 904 outfall (TA-2) 

229 

1230 

231 

232 

233 

234 

235 

Na 

I QA 

Storm Drain System 
Outfall 

Storm Drain System 
Outfall 

Storm Drain System 
Outfall 

Storm Drain System 
Outfall 

Storm Drain System 
Outfall 

Storm Drain System 
Outfall 

Storm Drain System 
Outfall 

Pot entiat Contaminants 
FerricChiOride. chromic acid and other acids. 
ammonia, photo processing chemicats and 

other "n>nnwn chemicals 

Rocket I and residues 

High explosives, radioactive materials, nitrate, 
totuene, methanot, other sotvents, carbon 

tetrachloride, ammonium hydroxide, barium, 
cadmium, silver, chromium, titanium, cyanide 

",uu "d,e~, '''~, ~,uu"uU"" sodium 
"I' '", lIyU<UW'UII~ chromosulfurlc 

acid, diesel. other M'.nlft,,~ n.nA"n" 

L;rllvmales, lin., W'VIIIIU"', sodium 
hydroxide, "1 .~ 

- acid, diesel, other 1 oroducts 
" lin., <OIIIVIIIIUIII, sodium 

hY~~~i,d;i~'~~I, other 1 oroducts 

"",un,a,eo, ~~ .odlum 
"YUWAOUC, lIyu, u~, uu,,~ , chromosulfurlc 

acid, dieset other I products 

Chromates, I "n., ~1"vn"ulII;sOciiUril 
hydroxide, hydrochloric , enr ',rln 

acid, diesel, other loroducts 

Na 

I QA Field Soil Blank Na 

I QA Rinsate Na 

Totals 

Totals , Plus "', "' .... ' 

4 2 4 4 2 4 4 4 2 4 2 2 4 4 

4 4 2 2 1 2 4 
4 4 4 4 

42442224442 4 2 2 4 4 

4 2 4 4 4 4 2 4 2 2 4 4 

4 2 2 1 I 4 4 

4 2 2 1 i 4 4 

4 2 4 4 4 2 2 1 4 4 

4 2 4 4 4 2 2 1 4 4 

6 3 6 6 6 2 2 1 1 6 6 

4 2 4 4 4 2 4 

12 12 12 333 112 
2 5 41 4 1 1 1 1 t 2 5 

5 
1J1J1111111111-f 

• Anatyze for Cr" only If Cr Is I metals ~!,'" 

O:;lh,"ri"1'"J! Soils .1-' ----. 

2 4 4 2 

4 

4 4 

2 

2 4424244 

2' 4 4 4 

2 I 4 4 4 

2 I 4 4 4 

2 i 4 4 4 

2 4 4 4 

3 6 6 6 

2 4 4 4 

25414111 

2 

2 

2 

12 

21 160142 5 138 5 9 9 136 

4 

4 2 2 

1 1 

422 

4 2 2 

3 3 3 
1 1 

51 16 911 
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__ ACRONYMS FOR ANALYTICAL DATA 

Organic/metals data .for soil = mg/kg 
Radionuclides data for soil = pCi/g 

ND = Not detected 

NS = Not significant 

MDA = Maximum Detectable Activity 

J = Detected at a concentration below the laboratory reporting limit 

B = Detected in the associated blank sample 
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Quality Assurance Results for Organic Constituents 
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227-01-A original 0.066 J 0.055 J 0.040 J 

227-01-A duplicate 0.038 J 0.051 J 

227-01-8 original 0.007 J 0.001 J 

227-01-8 duplicate 0.006 J 0.006 J 

227-04-8 original 0.004 J 

227-04-8 duplicate 0.005 J 

229-01-A original 0.071 J 0.050 J 0.16 J 0.11 J 0.23 J 0.17 J 0.19 J NO 
229-01-A duplicate 0.006 J 0.092 J 0.16 J 0.12 J 0.20 J 0.18 J 0.28 J 81 

229-02-8 original 0.006 J 
229-02-8 duplicate 0.006 J 

229-03-8 original 0.006 J , 

229-03-8 duplicate 0.006 J 

230-04-8 ori9inal 0.003 JB 0.16 J 

230-04-B duplicate 
235-02-B original 0.006 J8 

235-02-B duplicate 0.004 J8 

Site 227 trip blank 0.010 B 0.003 J 0.002 J 0.019 

Site 229 trip blank 0.009 JB 0.015 

Site 230 trip blank 0.004 J8 0.003 J 

Site 232 trip blank 0.007 J8 . 

Site 234 trip blank 0.007 J8 0.015 0.001 j 

Site 235 rinsate 0.005 JB 0.010 0.001 J NO 

• • • 
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Notes on Oualitv /I., , Data 

Explosive residues were not detected 
in Site 50 duplicate sample 

Hexavalent chromium was not 
detected in five duplicates and one 
decon rinsate 

227 -02-A original 400 2.7 Cyanide was not detected in two 
r.,;r.,:, {uv _u,u_,...i!-;:!;; rI""~n,ii;::::IIi,..~;;:-t."r~320nt"'Ci"< 9.3iT--t--t~-t--t---r--jr-I" duplicates and one decon rinsate 

~:~~!~·7-O~3-A~rI~~,)!,lr~~igmliii,,..n~-,,,I~~I~==1=t=t=t=t~~001~~0~~~~oO~.i:~!2~~3~W~i7 PCBs were not detected in one Site 7; 
227-03-B Orinin,,1 0.72 0.11 0.72 rillnli,.."t" sample 

~'~L.:' {~-U':'~-O~Vg!"~~I"~" ,c~u~;220;+;; NIIDf~q~4~q==+==+=~r==~ IT~~rit;.i~u-;;;m~~and Plutohium-238 were not 227-03-B riO! He 27.8 0.71 0.7" in four duplicate samples 
'L. (-u,:,-o rlllnli""lte 190 1.4 
2~-01-A o,!g~al 0.007 0.45 0.17 0.67 Selenium, silver, and thallium were not 

1:'~L.~:18-U~' I~ -A~trl~"~ 'n~Ii~""~llt~et===~==~~==J~==~~==~==~=~~ O~:. 7~3W~ (!0~ .. ,0~,::3~1'4~~0~ .. ~_16~ ,I de,tected in any quality assurance 
1-229-03-B orig,irlal 0.45 0.058 0.45 samples 
229-03-B rI, 0.99 0.06 J.. 
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Appendix C. Background Calculations for Metals and Radionuclides 

To evaluate metals data, 24 background samples- were collected for metals analyses. 4 Distribution 
analyses was performed first by constructing histograms. The histograms indicated a parametric 
distribution. Outliers were screened in a two-step process as described in the base wide 
background report (IT.' 994). The first step is to perform an "a priori" screening for very high 
val ues relative to the rest of the data set. This is qualitatively performed by visually examining a 
column of sorted values. Maximum values that are a factor of 3 or 4 times higher than their nearest 
neighbor are removed from the data set during this step. None of the anomalous values were 
deleted by the "a priori" process. 

The second step, from EPA, 1989, determines whether an observation that appears extreme fits the 
data distribution. A statistical parameter, Tn is calculated: 

where: 

Xn := questionable observation; 

x, = sample arithmetic mean; and 

S = sample standard deviation 

Tn is compared to a table of one-sided critical values for the appropriate significance level (upper 5 
percent) and sample size from a table provided in EPA 1989. Extreme concentrations for barium, 
calcium, chromium, copper and nickel were identified as outliers and were excluded from the data 
set. These anomalous values may have resulted from laboratory or sampling error. 

Probability plots were then replotted to determine whether the data fit normal or lognormal 
populations. These plots are shown in Appendix D. The UTL5 was calculated for data sets that fit 
a normal or lognormal distribution. Data sets are provided in Appendix D. As recommended by 
EPA, a tolerance coefficient value of 95 percent was used (EPA 1989). Most metals background 
data fit lognormal distributions. Iron and zinc data fit normal distributions. UTLs were not 
calculated for mercury, selenium, and silver because mercury and selenium were not detected and 
siiver was detected only once in the 24 background samples. The beryllium background data dip 
not fit a normal or lognormal distribution. The maximum value in a data set is commonly taken as 
the UTL in a non-parametric setting (Guttman, 1970). The maximum background beryllium 
concentration was 0.53 mg/kg. 

Base-wide background UTLs for radionuclides were established by International Technology (IT) 
Corporation to compare and evaluate radionucHde data (IT, 1994). A table is provided in Appendix 

2These data are referred to as local background data. The data collected throughout Kirtland Air Force Base IKAFB), with 
most of the data collected within SNLlNM technical areas, are called base-wide background data (IT 1994). 

3UTl = x + KoS, where: 
UTL = Upper tolerance limit; 
X = Sample arithmetic mean (for normal distribution!. sample geometric mean (for lognormal distribution): 
S = Sample standard deviation; and 
K = One·sided normal tolerance factor 195 percent for these evaluations}, 

13 
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• 

D with radio nuclide background data and the corresponding UTLs. The maximum activity from the 
six local background samples for isotopic plutonium and isotopic uranium was used as an additional 
method to evaluate the data. Also, in-house gamma spectroscopy ·was performed on all 24 
background samples and indicated low levels of radioactivity but no significant contamination. 

14 
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Summ.'L-Y Statistics foe logCl\ltuttin"1ml 

Count. .... 24 
~veca9c - 0.42942 
Hedian a 0.36529 
Hod .. -
Geomettic mean - Oa41916 
Variance - 0.170246 
Standard deviation - 0.412609 
Standard error - 0.0842235 
~inimum - 7.69621 
~aximum - 9.21034 
~ange - 1.51413 
~wer quartile - 8.13153 
Jpper quartile - 8.73178 
Cnterquartile range - 0.600253 
;kewness - 0.132255 
;tnd. skewness - 0.26451 
rurtosis - -0.792361 
;tnd. kurtosis - -0.192361 
:oef(. of variation - 4.89487 
;um - 202.306 

Lognonnal Probability Plot for Aluminum 
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Ut'-" "cy ::atistics 

- 2.14609 
_ an - 2.13275 
>de • 2.3979 

for lo<) (!\ntimonyl 

~omctric moan· 2.12004 
'ciance • 0.113831 
:andacd deviation ·"0.337309 
:andacd error· 0.0600692 
.nimum - 1. 4 916 
Iximum - 2.77259 
lOge - 1. 29099 
Mer quartile - 1. 91649 
·pec quactile - 2.3979 
terquartile range - 0.491405 
ewness - -0.040772 
nd. skewness - -0.0915441 
ctosis - -0.744171 
nd. kurtosis - -0.744171 
eff. of variation - 15.7211 
" - 51.5062 

Lognormal Probability Plot for Antimony 
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ummacy st .. tistics foe log (Arsenic) 

ount; ... 2~ 

'''rage - 1. 03B 
.dian - 0.031963 
lde -
~ometric mean - 0.900119 
.riance - 0.291153 
:andard deviation - 0.539596 
:andard error - 0.110143 
.nimum - 0.405465 
tximum - 1.82455 
tnge - 1. 41908 
,wer quartile - 0.530628 
per quartile - 1. 73162 
terquartile range - 1.20099 
ewness - 0.463036 
nd. skewness - 0.926071 
rtosis - -1.58507 
nd. kurtosis - -1.58507 
eff. of variation - 51.963 
n - 24.9121 

Lognormal Probability Plot for Arsenic 
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~
' 734.96940 

• • 941G4 
- 5.34111 . 

Imetric mean - 4.96236 
,lance - 0.0740602 
lndard deviation - 0 .. 27214 
.ndard error - 0.056H51 
,imum - 4.55388 
imum - 5.34711 
ge - 0.793231 
'er quartile - 4.70048 
Br quartile - 5.29832 
erquarti1e range - 0.597837 
wness - 0.0653415 
d. skewness - 0.127931 
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d. kurtosis - -1.27794 
ff. of variation - 5.47622 
- 114.298 

Lognormal Probability Plot for Barium 
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Summal"Y Statistics foe log (Cadmium) 

Count_ .: 24 
Avc~.qo - 0.416164 
Medi.n = 0.500316 
Mode -
Geometric mean -
V.~iancc - 0.159931 
Standard deviation - 0.399922 
Standard erro~ - 0.0816337 
Minimum - -0.446287 
HaKimum ~ 0.955511 
Ranqe - 1. 4 018 
Lower qua~tile ~ 0.0953102 
Upper quartile - 0.788457 
Interqua~tile ranqe - 0.693147 
Skewness - -0.506707 
Stnd. skewness - -1.01341 
Kurtosis - -0.674504 
Stnd. ku~tosis - -0.674504 
Coeff. of variation - 95.9587 
Sum - 10.0023 

Lognormal Probability Plot for Cadmium 
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u~a cy scat istics foe log (Calcium) 
" 

_
: 23 

- 10.5519 
an - 10.5713 

·cle - 10.0050 
ometric mean - 10.5532 
riance - 0.10513 
andacd deviation - 0.324237 
andard error - 0.0676081 
nimum - 10.0432 
ximum - 11.2645 
nge - 1. 22121 
~er quartile - 10.3417 
per quartile - 10.7996 
:erquartile range - 0.457833 
~wness - 0.109797 
1d. skewness - 0.214971 
~tosis - -0.415646 
1d. kurtosis - -0.406895 
,ff. of variation - 3.07103 
n - 242.832 

Lognormal Probability Plot for Calcium 
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SUmmilL"Y St~ltistics (oe log (Cln"omium) 

Count = 23 
Average - 1.61041 
Median - 1.79176 
Mode -
Geomet~ic me~n - 1.55042 
Variance - 0.204195 
Standard deviation - 0.451079 
Standard error - 0.0942233 
Hinimum - 0.693141 
Haximum - 2.30259 
Range - 1. 60944 
~er quartile - 1.20093 
Jpper quartile - 2.00148 
(nterquartile range - 0.720546 
,kewness - -0.274151 
,tnd. skewness - -0.536157 
(urtosis - -0.905395 
;tnd. kur:tosis - -0.8863.32 
:oeff. of var:iation - 27.9211 
:um - 31.2235 

Lognormal Probability Plot for Chromium 
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ununary Still:iscics (oe log (Cobalc) 

•

r 2~ 
, _ 1.299G9 

.. n ... 1.42129 
ode -
comecric mean -
ariance - 0.574775 
tandard deviation - 0.758139 
tandard error - 0.154754 
inimum - -2.07944 
.ximum - 1.88707 
.nge - 3.96651 
>wer quartile - 1.28093 
>per quartile - 1.58924 
lterquarti1e range - 0.308301 
,ewness - -4.13299 
:nd. skewness - -8.26598 
Irtosis - 18.9091 
:nd. kurtosis - 18.9091 
.eff. of variation - 58.3324 
1m - 31.1925 

Lognormal Probability Plot for Cobalt 
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Summary Statistics for log (Coppec) 

Count ... 23 
Average - 1.90556 
Median = 1.98787 
Mode -
Geomet ric mean - 1. 96762 
Variance a 0.0713494 
Standard deviation - 0.267113 
Standard error - 0.0556969 
Minimum - 1.43508 
Maximum - 2.56495 
Range - 1.12986 
Lower quartile - 1.80829 
~pper quartile - 2.17475 
rnterquartile range - 0.366463 
Skewness - -0.263077 
Stnd. skewness - -0.515077 
<urtosis - 0.18883 
Stnd. kurtosis - 0.164654 
:oeff. of variation - 13.4526 
;um - 45.6679 

Lognonnal Probability Plot for Copper 
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Surruni\t:y Statistics foe Loq{Lcad) 

, ~ 24 

~gc - 2.13936 
~ - 2.06049 

Geometric mean - 2.09509 
Vaciance - 0.107002 
Standacd deviation - 0.433454 
Standard erroc - 0.0884704 
Minimum - 1.16315 
Maximum - 2.99573 
Ranqe - 1.83250 
~er quartile - 1.87133 
Upper quartile - 2.4414 
Interquactile ranqe - 0.570012 
Skewness - 0.0350174 
Stnd. skewness - 0.0700340 
Kurtosis - 0.200156 
Stnd. kurtosis - 0.200156 
Coeff. of variation - 20.261 
Sum - 51. 344 6 

Lognormal Probability Plot for Lead 
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Sunvnar:y Statistics fOl" log (MClgncsium) 

count - 24 
Average - 0.14232 
Hedian - 0.16011 
Hade -
Geometric mean - 8.13815 
Variance - 0.0706013 
Standard deviation - 0.265709 
Standard error - 0.0542376 
Hinimum - 7.64969 
Haximum - 9.63052 
Range - 0.980829 
Lower quartile - 7.95369 
Upper quartile - 9.3064 
Interquartile range - 0.352709 
Skewness - -0.0600481 
Stnd. skewness - -0.120096 
Kurtosis - -0.414246 
Stnd. kurtosis - -0.414246 
Coeft. of variation - 3.26331 
Sum - 195.416 

Lognonnal Probability Plot for Magnesium 

99.9 
: . 

99 
1:: 95 4) 
0 
~ 
4) 80 P.. 
4) 

.~ 50 
~ ....... 20 

~ 5 
U 

I 

~ 

rP ~ rr 
n~ r 

- ~ '" ~ 
/~ 

~ 

0.1 

7.6 7.8 8 8.2 8.4 8.6 8.8 
Magnesium concentrations in soil, mglkg (ppm) 

• 



SLlnunal"Y Statistics fOL" log (Mangikncsc) 

.. 

:\.2733 
- 5.29032 

oae co 

ieometric mean - 5.2661 
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nterquarti1e range - 0.173637 
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Lognormal Prohability Plot for Manganese 
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Sununary Statistics foe loq(Nickcl} 

Count .... 23 
Avorage - 1.70451 
Median = 1.02455 
Mode -
Geometric mean - 1~74596 

variance - 0.1246 
Standard deviation - 0.3529B7 
Standard error - 0.0136029 
Minimum - 0.815469 
Maximum - 2.48491 
Range - 1. 60944 
Lower quartile - 1.58924 
Upper quartile - 2.04122 
Interquartile range - 0.451985 
Skewness - -0.609856 
Stnd. skewness - -1.19403 
Kurtosis - 0.992502 
Stnd. kurtosis - 0.971605 
Coeff. of variation - 19.7806 
Sum - 41.0438 

Lognonnal Probability Plot for Nickel 
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lnunal"Y StOltistic:; (oc log (Potassium) 

•

,( :~7.21062 
- 7.31322 
7.31322 

~ometric mean a 1.20542 
Iriancc - 0.195599 
:andard daviation - 0.H2265 
:andard error - 0.0902771 
.nimum - 6.30992 
,ximum - 7.90101 
.nge - 1.59109 
~er quartile - 6.82802 
'per quartile - 7.57526 
.terquartile range - O. 7~7233 
:ewness - -0.373735 
nd. skewness - -0.74747 
rtosis - -0.83864 
nd. kurtosis - -0.83864 
eft. of variation - 6.12673 
m - 173.247 

Lognormal Probability Plot for Potassium 
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SlImrnal"Y Statistics foc Icon 

Count .. 204 
Avc~agc - 9529.17 
Median = 9400.0 
Mode = 11000.0 
Geometcic mean - 8917.5 
Variance a 1.0363E1 
Standard deviation - 3219.17 
Standard error - 657.109 
Minimum - 4400.0 
Maximum - 16000.0 
Range - 11600.0 
Lower quartile - 6900.0 
Upper quartile - 11500.0 
Interquartile range - 4600.0 
Skewness - 0.20025 
Stnd. skewness - 0.400499 
Kurtosis - -0.620589 
Stnd. kurtosis - -0.620589 
Coe!f. of variation - 33.7822 
Sum - 228700.0 

Normal Probability Plot for Iron 

99.9 

99 
~ 95 0 
8 
0 80 0.. 
0 

50 :> ....... 
~ .--. 20 ~ 

S 
5 ~ 

0 

~ 

~ 
:,-- ~ 

~ ~ 
_&-e::' ~ 

.~ 
f.'d' 

0 

1 

6000 8000 10000 12000 14000 16000 

Iron concentrations in soil;mglkg (ppm) 

• 

• 



.Jmmary Statistics fot:" log (Vanadium) 

;.a:\.09094 
~- 2.03140 
lde -
!omet t"ic mean - 2.07064 
.riance - 0.122444 
Candard deviation - 0.34992 
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.nge - 1.29359 
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'per quartile - 3.19946 
1terquartile range - 0.524911 
(ewness - 0.159415 
:nd. skewness - 0.316831 
Jrtosis - -0.688491 
:nd. kurtosis - -0.688491 
leff. of variation - l2.l04 
Jm - 69.3926 

Lognonnal Probability Plot for Vanadium 
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Surruna ry Statistics fOl" Zinc 

Count. - 24 
AveC"a.gc "'* 4'9.0 
Median - 52.0 
Mode - 52.0 
Geome~C"ic mean - 46.9434 
Variance - 111.~78 

Standard deviation - 13.095 
Standard error - 2.673 
Minimum - 21. 0 
Maximum - 69.0 
Range - ~8.0 

Lower quartile - 41.0 
Upper quartile - 58.0 
Interquartile range w 17.0 
Skewness - -0.633044 
Stnd. skewness - -1.26609 
Kurtosis - -0.0224531 
Send. kurtosis - -0.0224531 
Coef!. of variation - 26.7244 
Sum - 1176.0 

Normal Probability Plot for Zinc 
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Local Background Soil Results 
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Bkg-06-A 4500 9 
Bkg-06-B 3800 8 
Bkg-07-A 3100 6 
Bkg-07-B 3600 7 
Bkg-08~A 2200 5 
Bkg-08-B 3600 7 
Bkg-09-A 5900 11' , 

Bkg-09-B 3400 7 
Bkg-10-A 7500 11 
Bkg-10-B 6600· 11 
Bkg-11-A 8300' 13 
Bkg-11-B 10000 16 
Bkg-12-A 56,00 11 
Bkg-12-B 8600 14 
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110 NO 0.9 23000 
130 0.3 1.5 24000 
110 NO 0.8 35000 
130 NO 1 31000 
110 0.4 1.8 36000 
95 0.4 1.8 28000 
120 0.3 2.3 24000 
120 NO 1.4 24000 
210 0.5 1.8 78000 
140 0.5 1.7 33000 
150 0.3 1.5 46000 
150 0.3 1.1 51000 
95 0.3 1.1 34000. 
100 0.3 1.3 39000 
160 NO 0.6 54000 
190 NO 1.6 60000 
210 0.4 1.7 49000 
210 0.3 0.9 82000 
140 0.3 2.3 42000 
150 0.3 2.6 35000 
200 0.4 2.2 43000 
200 0.5 2.4 40000 
200 0.3 2.2 55000 
290 0.4 2.6 47000 

Sample Identifier XX-XX-A - surface soil samples 
Sample Identifier XX-XX-8- subsurface soil samples 
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6 5800 6 2100 190 NO 
7 8800 7 3100 230 NO 
4 4400 3 2100 99 NO 
6 6300 8 2700 210 NO 
9 11000 9 3700 210 NO 
9 11000 9 4400 250 NO 

13 9300 8 3000 190 NO 
7 8300 6 2600 210 NO 

14 10000 16 5600 330 NO 
9 11000 11 3900 330 NO 
8 9100 8 3800 190 NO 
7 6800 7 3400 200 NO 
6 7000 12 2600 170 NO 
6 7500 7 3000 180 NO 
4 4400 4 2600 110 NO 
7 9500 6 4100 180 NO 
7 11000 8 5400 230 NO 
5 5500 6 3800 120 NO 
8 13000 12 3200 190 NO 
10 14000 11 3300 200 NO 
9 12000 18 3600 190 NO 
9 16000 20 4000 220 NO 
9 12000 9 4300 200 NO 

,9 15000 13 5000 220 NO 
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Local Background Soil Results 
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Bkg-01-A 4 1500 
Bkg-01-B 6 2000 
Bkg-02-A 2 730 
Bkg-02-B 5 1600 
Bkg-03-A 7 1500 
Bkg-03-B 9 1200 
Bkg-04-A 12 1900 
Bkg-04-B 5 1400 
Bkg-05-A 9 2700 
Bkg-05-B 8 1400 
Bkg-06-A 13 1500 
Bkg-06-B 6 800 
Bkg-07-A 5 870 
Bkg-07-B 5 800 
Bkg-08-A 3 730 
Bkg-08·B 5 980 
Bkg-09-A 8 1100 
Bkg-09-B 5 550 
Bkg-l0-A 6 2400 
Bkg-l0-B 7 2200 
Bkg-11-A 7 2100 
Bkg-l1-B 8 2400 
Bkg-12-A 6. 1500 

. Bkg-12-B 8 1900 

Concentrations in mg/kg 
Activities in pCi/g 
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NO NO NO 11 50 
NO NO NO 16 63 
NO NO NO 9.6 41 
NO NO NO 11 53 
NO NO NO 19 56 
NO 480 NO 15 62 
1 NO NO 18 55 

NO NO NO 16 52 
NO NO NO 22 37 
NO NO NO 18 34 
NO NO NO 16 52 
NO 420 NO 14 54 
NO NO NO 15 21 
NO 380 NO 15 21 
NO NO NO 12 33 
NO 430 NO 21 67 
NO 280 NO 24 41 
NO 640 NO 14 44 
NO NO NO 27 52 
NO NO NO 27 49 
NO 280 NO 25 60 
NO 290 NO 35 64 
NO NO NO 25 46 
NO 620 NO 33 69 

Sample Identifier XX-XX-A - surface soil ~amples 
Sample Identifier XX-XX-8 - subsurface soil samples 
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<0.011 0.8 0.28 1 
<0.009 0.3 0.02 0.3 

<0.017 0.03 0.5 
<0.018 0.03 0.6 
<0.017 0.17 0.8 
0.038 0.6 0.33 0.9 
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Normal Parameters for 

Sta tisti cal 

Lognormal Parameters for Tijeras Arroyo Local Metal Background Data ., 
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arithmetic average 8.4294 2.2 1 4.97 0 1.6 1.3 2 9.1025 2.1 5.27 
standard deviation 0.4126 0.3 1 0.27 0 0.5 0.8 0.3 0.3631 0.4- 0.28 
normal tolerance 2.309 2.3 2 2\33 2 2.3 2.3 2.3 2.309 2.3 2.31 

UTL 9:3821 2.9 2 " 5.6 1 2.7 3.1 2.6 9.941 3.1 5.91 
eUI~ 11874 19 10 271 4 14 21 14 20764 23 370 

~
; // 

sufficient data for mercury, selenium, silver, and thallium to calculate statistics 
AU concentrations in mg/kg-' 
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Summary of Background Concentrations for Radionuclides in Soli 

95· Upper 
Original 

Number 01 Rejected 
Tolerancl t 

Number 01 Number 01 015 lribUllon Range Geomelrlc Mean Median lImll 9S" Perc.enlile 
An_lyle Samplas Oelecis Samples Typa (pCVo) n' (pCVa) (PCVo) (pCVol (pC~91 

8ismulh·212 324 17 307 Nonparamalrlc 0.~14-2.7 17 U055 1.0 - 2.1 

Bi smulh~2' 4 340 321 19 Nonparamelrlc 0.27-1.4 321 0.648 0.6 - 0.8 

Cesium·137 802 561 26 - - - - - - -
[Surl.c.) - - - Nonp.rame,,!c 0.004-10.1 604 0.200 . 0.2495 - 0.92 
(Subsu,l.ca) - - - Unknownl <detecllon limit 172 <dalacaOj1 [tmlt <detection Itmt.t - <delGClioo limit 

«0.0686) «0.OS86) «0.0686) «0.0686) 

Cobalt· 50 321 
" 
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'. «0.041 B) \<0.0418) \<0.0418) «0.0'18) 

Lead·2lO' 338 40 292 Nonparametric 0.3-12.0 46 2.26838 2.835 - 6.8 

Lead·212' 323 233 90 Lognormal 0.1-1.4 233 0.49589 0.5 1.0795 -
Lead·214· 249 241 9 Lognormal 0.29-1.13 240 0.549 0.56 0.90 -
POlassium·AO 722 720 4 Normal 0.192-31.0 71B 15.889 15.4 25.H -
Aadium·224 24 24 0 Nonparameltlc 0.43-0.97 24 0.6747 0.655 - a.sss 
R.dium·226 368 53 314 Lognqrmal 0.5-2.09 54 0.713 0.590 1.9~ -
Radium·228 24 24 0 Nonparamo~1c 0.45-1.05 24 0.695 0.630 - 1.05 

Radon 0 0 0 Unknown - 0 - - - -
Slronlivm·90 54 45 9 Honparameulc 0.032 .. 1.85 45 0.'2528 0.2883 - D.ns 
ThoIlum·232 136 136 0 Lo~normal 0.23-1.20 136 0.7971 O.BIO 1.258 -
Thotium·234 365 52 330 LognormoJ 0.32~-3.0 35 0.n96 0.71 2.69 -.. 
Tritium 0 0 a Unknown - 0 - - ---
Uranlum·234 4 4 0 NonparamoUIc O.B-I.O 4 0.a97 0.9 - 1.0 

Uranium·235 95 21 75 Nonparamotrlo 0.05-0.18 20 0.119a 0.1235 - 0.166 

Ura11hJm·238 223 206 17 Nonparamelt1o 0.0033-2.065 206 0.506 0.763 - 1.1 

'Samplo me. 
'The .. consliluenl. life notlisled as COC In Tabl. 2·2 lor IhI. modi •• 
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New Mexico Environment Department 
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P.O. Box 26110 
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Dear Mr. Garcia: 

Enclosed are two copies of the Sandia National Laboratories, New Mexico/Department of 
Energy (SNUNMIDOE) response to the New Mexico Environment Department (NMED) 
technical comments on the 23 No Further Action (NFA) proposals submitted to NMED in 
June of 1995 . 

If you have any questions, please contact John Gould at (505) 845-6089, or Mark Jackson 
at (505) 845-6288. 
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W. Cox, SNL, MS 1147 
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D. Neleigh, EPA, Region 6 (2 copies) 
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B. Oms, KAO-AIP 
E. Krauss, SNL, MS 0141 
8. Hoditschek, NMED 
S. Dinwiddie, NMED 

Sincerely, 
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Sandia National Laboratories 
Albuquerque, New Mexico 

October 1996 

Environmental Restoration Project 
Responses to NMED Technical Comments 

on No Further Action Proposals 
Dated June 1995 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the u.S. Department of Energy (Zamorski, July 29,1996) 
documenting the review of 23 No Further Action (NFA) Proposals submitted in June 
1995. 

This response document is organized in numerical order by operable unit (aU) and 
subdivided in numerical order by site number, Each au section provides NMED 
comments repeated in bold by comment number and by site number in the same order as 
provided in the call for response to comments. The DOE/SNL response is written in 
normal font style on a separate line under "Response". Responses to general technical 
comments begin on page 3 and responses to site-specific technical comments begin on 
page 4. Responses to general risk assessment comments begin on page 143 and responses 
to specific risk assessment comments begin on page 144. Additional supporting 
information for the site-specific comments is included'as figures and tables within each 
comment response and as attachments to each section of this document. 
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Site Specific Technical OU 1309 

9. Site 46, au 1309, Old Acid Waste Line Outfall Site 

B. NMED understands that Site 46 had an operational life of 
approximately 15 to 20 years and discharged an estimated 130,000 gallons 
per day ofindustrial emuents from TA·! (plating, etching, and photo 
processing operations, plus cooling tower blowdown). Potential 
contaminants include metals (especially Cr, Ni, Cd, and Ag), radionuclides, 
VOCs, SVOCs, and nitrate. 

Response: No response is required. 

b. There is inadequate technical information on the location, including 
the depth, of the outfall pipe. This location must be determined to ensure the 
adequacy of sampling and detection of possible releases to the environmenL 
Historical photographs and/or trenching may help to locate the outran pipe 
and the outfall trench associated witb tbe old acid waste line. 

Response: SNUNM performed additional research and presents the following 
additional technical information. In addition to the suggested historical 
photographs and trenching, SNLlNM researched engineering drawings, conducted 
a sewer-line camera survey, performed several field checks, and gathered 
additional analytical data. 

The waste line is composed of 8-inch diameter, vitreous clay pipe. Use of the line 
was discontinued in the late 19605 and the line disconnected from the T A-I 
buildings. The waste line runs along the ground surface 1n the northern part of 
ER Site 46. The recent research has revealed that the original. 1993 ER site 
boundary did not encompass the exposed segment of the acid waste line. The line 
does not end at the northern end oftbe drainage ditcb as previously thought. 
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Figures I, 2, and 3 show that the original ER site boundary has been adjusted 
eastward about 40 ft to enclose the exposed segment of the line. 

A video-camera survey conducted by SNLlNM Facilities Engineering has 
confmned that the line actually ends about 200 ft to the southeast of the 
previously assumed outfall location (SNUNM, 1995a). From TA-I southward to 
the outfall, the camera survey was conducted at a series of trenches known as acid 
waste access points (A W APs). Near ER Site 46, access points A WAPI and 
A W AP2 were trenched for camera entry points because the line was not 
constructed with cleanouts (Romero, 1996). From the exposed line coupling 
(joint) southward 10 the drainage ditch, the acid waste line is intermittently visible 
for about 100 it along the ground surface as a cracked, 8-inch diameter, clay line. 
Grading activities associated with TA-IV have either covered the southernmost 
70 ft of the line with soil or have destroyed that portion of the line. 

The northern end of the drainage ditch, which was assumed in 1993 to be the 
discharge point for the acid waste line, is actually the location where TA-JV 
storm-water once discharged. Stann water from TA-JV now flows through a 
buried line that has been recently extended further westward to the Ninth Street 
Channel. The storm-water line is buried at a depth of approximately 2 feet and is 
evident as three c1eanoms on the south side of the fire-training pad. Diversion of 
TA-IV stonn water from the ditch to the channel occurred after the acid waste line 
was taken out of service. Construction activities associated with the stann-water 
line apparently resulted in heavy vehicles driving over the acid waste line and 
cracking it in several places many years after the line was taken out of service. 

Additional sampling results from the T A-I au field investigation has recently 
become available. The 1.3 mile sewer line that once discharged water to the 
ER Site 46 outfall is known as ER Site 226 and was recently investigated under 
T A-I au Workplan activities. In July 1995, the TA-I field investigation collected 
soil and sediment samples at 27 locations along the waste line. A Geoprobe rig 
was used to collect the soil samples; the maximum sampling depth was 14 ft. A 
pair of sediment samples was also collected beneath two manholes. Another 
sediment sample (T1226-SD-001) consisting of soil was collected at one ft below 
the floor of the drainage ditch. Geoprobe T1226-GP-022 was located about 70 ft 
north of ER Site 46 (Figure 2). The soil and sediment samples were analyzed by 
both on-site and off-site analytical laboratories for VOCs, SVOCs, PCBs, metals, 
and radionuclides. No YaCs, SVOCs, or PCBs were detected- Metals and 
radionuclides were within the range of background concentrations. The 
ER Site 226 analytical data will be submitted in its entirety in upcoming T A-I au 
site-specific NFA and YCM reports. SNUNM will propose that ER Site 226 be 
granted NF A status. 
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• Site Specific Technical OU 1309 

The recently obtained technical information indicates that the northernmost 
ER Site 46 soil samples (46-01-A, 46-0l-B, 46-02-A, 46-02-B, Tl226-SD-OOl) 
do not adequately characterize the vicinity of the outfall. The 1994 soil samples 
were not properly located at the former outfall location. However, the soil 
samples near the southern end of the drainage ditch are useful for understanding 
the potential impact of the waste-water discharge. Four soil samples (46-03-A, 
46-03-B, 46-04-A, and 46-04-B) were collected at the lower end of the drainage 
ditch. The results of the soil sampling are presented below in the section 
SNLlNM Analytical Data Summary for ER Site 46 which follows SNLINM 
Response to NMED Comment 9. 

c. Considering the volumes of emuent discharged from the old acid 
waste line, NMED is concerned about whether any contaminants are 
potentially detectable in near surface soils. Additionally, NMED is 
concerned about whether contaminants may have been "nushed" to 
groundwater beneath the site. Therefore, NMED considers that deeper 
borehole soil sampling, including hydrogeological characterization, is 
appropriate for Site 46, and that groundwater monitoring should be 
implemented to determine if there have been any releases to groundwater in 
the vicinity of Site 46. 

Response: SNLlNM believes that some trace of contamination would be found in 
the ER Site 46 or ER Site 226 soil and sediment samples if a significant deeper 
problem existed. The analytical methodology incorporated part-per-billion 
detection limits (Attachment A). The issue of groundwater characterization is 
discussed in the risk assessment section at the end of the ER Site 46 response. 

d. Page 3, Section 3.1, in reference to SNLlNM's statement "Most of the 
potential contamination resulting from discharge emuent would have most 
likely settled at or before the furthest extent of visible erosion/scour." What 
is the rationale supporting this statement? 

Response: SNLINM assumed that decreasing water velocity along the floor of the 
unlined drainage ditch would have allowed most of the water and associated 
contaminants to have percolated into the soil before reaching the furthest extent of 
visible erosion and scour. However, SNllNM used a conservative approach and 
sampled at the far end of drainage ditch (Figure 3). 

e. Page 4, Section 3.5 in reference to SNLINM's statement ..... metals and 
radioactive constituents generally adsorb on soil and precipitate rather than 
remaining soluble." What is the rationale for this statement, considering 
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that large volumes of presumably acidic waste were discharged from the line 
which might have driven contaminants deep at this site? 

Response: The soil in the area are characterized as having a high content of 
calcium carbonate (caliche) and would have provided some measure of 
neutralization (buffering) for the acidic waste water. A calculation of effective 
buffering is not practical because the actual pH of waste water is not known. 
However, the waste water does not appear to have been very acidic because the 
fragments of the vitreous clay line at ER Site 46 is not eroded or etched. 

f. Method detection limits are not provided in Table 1 or Appendix B. 

Response: Method detection limits are listed in Attachment A of this response. 

g. Page 3; Historical Operations: SNLINM should provide NMED with 
data or records that include what specific wastes were sent through the line? 

Response: The Final ReRA Facility Assessment Report (EPA. 1987) stated that 
"the waste line outfall discharged 130.000 gallons per day of acidic waste water 
for Area I into Tijeras Arroyo. Approximately 200 gallons per day of the 
discharge consisted of chromic acid. Ferric chloride was also discharged. 
Discharges included cooling tower blowdown and waste liquid from etching 
processes." Research. consisting mostly of personnel interviews, has been 
conducted by the T A-I au for ER Site 226. They detennined that the waste 
steam also included plating solutions and photo-processing water. The other 
potential cacs are trichloromethane, silver, and possibly various radionuclides 
(tritium. uranium, and plutonium). More detailed data and records are not 
available for the acid waste line. No organic waste in the form of sewage was 
discharged through the waste line. 

h. Page 3; Unit Characteristics: Please describe what the waste line was 
composed of and how deep the line was placed in the ground. Is the pipe still 
in the ground? 

Response: The waste line is composed of 8-inch diameter. vitreous clay pipe. 
The line is no longer in use and has been disconnected from the TA-I buildings. 
The waste line runs along the ground surface in the northern part of ER Site 46 
(Figures 2 and 3). 

Additional research for ER Site 46 has revealed that the original site boundary 
was insufficient. The original boundary was set in 1993 and has recently been 
adjusted eastward about 40 ft to encompass the exposed trend of the acid waste 
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line. The acid waste line does not end at the northern end of the drainage ditch as 
previously thought (Figure 2). A video camera survey conducted by SNUNM 
Facilities Engineering in 1994 has revealed that the line actually ends about 200 ft 
to the southeast of the previously assumed outfall location. The points A WAPI 
and A W AP2 are 'acid waste access points' that were dug 10 verify the line 
location. From an exposed line coupling southward to the drainage ditch, the acid 
waste line is intemtittently visible for about 100 ft along the ground surface as a 
cracked, 8-inch ruameter, clay line (Romero, 1996). The acid waste line 
apparently discharged into the ditch at a point approximately 200 ft south of the 
1993 interpretation. The area has been partially regraded and obscures the line 
south of point A WAPI. 

The northern end of the drainage ditch that was presumed to be the discharge 
point for the acid waste line is actually the location where TA-N stonn-water 
once discharged. Stann water from TA-N now flows througb a buried, east-west 
trending line to the Ninth Street Channel and down to Tijeras Arroyo. The stooo
water line is buried at a depth of approximately 2 feet and is evident as three 
c1eanouts on the south side of the fire-training pad (Figure 2). Diversion of 
TA-N storm water from the ditch to the buried line occurred after the acid waste 
line was taken out of service. Construction activities associated with the stOrID
water line apparently resulted in heavy vehicles driving over the acid waste line 
and cracking it in several places. 

i. Did SNLINM find the actual outfall pipe? In addition, why did 
SNLINM not take any samples along the 750 fl. length of the pipeline? Wby 
was a soil gas survey not performed? 

Response: SNLINM has recently located the exposed portion of the acid waste 
line. Unfortunately, the exposed portion was not identified before the soil 
sampling was conducted in 1994. The original boundary of ER Site 46 was set in 
1993 and has now been adjusted eastward about 40 ft to encompass the exposed 
trend of the acid waste line. The acid waste line does not end at tbe northern end 
of the drainage ditch as previously thought. The former discharge location for the 
outfall was in the drainage ditch about 200 feet farther south than originally 
thought (Figure 3). 

The length of the waste line from its beginning in the north-central part ofTA-I to 
the outfall is not 750 ft. Rather, the length of the waste line is about 1.3 miles. 
The entire length of the waste line is designated as ER Site 226 and has been 
investigated under TA-l au Workplan activities. The Tijeras Arroyo au has 
separately investigated ER Site 46 which includes the waste line outfall and the 
drainage ditch. The length of the drainage ditch is about 1,000 ft. 
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In July 1995, the TA-I au field investigation for ER Site 226 collected soil and 
sediment samples at 27 locations along the waste line. A Geoprobe rig was used 
to coUect the soil samples; the maximum sampling depth was 14 ft. Sediment 
samples were collected beneath two manholes that are located north of 
ER Site 46. Another sediment sample (T1226-SD-OOl) consisting of soil was 
collected at the north end of the ditch at a depth one ft below the floor of the 
drainage ditch (Figure 2). The soil and sediment samples were analyzed by both 
on-site and off-site analytical laboratories for VOCs, svacs, PCBs, metals, and 
radionuc1ides. No VDCs, SVOCs, or PCBs were detected. Metals and 
radionuclides were within the range of background concentrations. The 
ER Site 226 analytical data will be submitted in its entirety in upcoming T A-IOU 
site-specific !>.'FA and VCM reports. 

Soil-vapor (soil-gas) samples were not collected because the waste stream 
predominantly consisted of waste water with few volatile compounds. 

The analytical results that were previously presented in the June 1995 Proposal 
for NFA - Site 46 as Table 1 and Appendix B have been reorganized in this Notice 
of Deficiency (NOD) response. The section SNLINM Analytical Data Summary 
for ER Site 46 at the end of this response section discusses the concentrations and 
potential risks of contaminants in soil. 

j. Page 4; Assessment of Gaps Information: Why did SNLINM use 
such a large sampling interval (6-36")1 

Response: The 3D-inch sampling interval was used because 1,000 to 
1,625 mil1iliters (mL) of soil was needed to fill the sample containers. The 
2-inch-diameter hand auger yielded about 50 mL of soil per vertical inch of 
borehole. As a result, about 20 to 33 inches of soil core were needed. The large 
volume of soil was required because three analytical laboratories (two offsite and 
one onsite) were needed to analyze the soil for a wide range of COCs. 
Appendix A in the June 1995 Proposal for NFA - Sire 46 contained the sampling 
and analysis plan (SAP) that was used for the Tijeras Arroyo ER Sites. 

k. Page 12; Figure I: Please provide a more detailed map or Figure 1 
showing the sampling location(s) where the liquid would hit the ground from 
the pipe. 

Response: A more detailed map is presented as Figures 2 and 3. 
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I. Page 13; Table 1: Please include the sampling depths in the revised 
table. 

Response: The sampling depths have been foomoted on Table 4. 

m. General Comment: NMED has some concerns regarding the sampling 
performed at this SWMU. Since this SWMU allegedly released waste water, 
130,000 gallons per day, for at least 15 years, NMED is concerned that there 
is no evidence of contamination found in the soil and possibly other media. 
N1VlED believes that the following additional work should be implemented: 

m-l. An active soil gas survey should be performed near the buried pipe 
and the outfall areas/drainage channel. 

Response: For four reasons, SNUNM believes that field-screening soi/-vapor 
samples will not be beneficial. (1) As a cost-effective field-screening tool. 
SNUNM has used soil-vapor sampling at other ER sites where the locations of 
release sites are not well known or the sampling area is large. Now the former 
outfall location has been well documented by trenching, a camera survey, and the 
review of aerial photography and engineering drawings. (2) Significant amounts 
of VOCs are not known to have been present in the waste water. (3) Furthermore, 
no vacs have been detected in the soil and sediment samples that were collected 
by the TA-! au field investigation. (4) The quantitative analytical data for the 
soil samples is more useful than qualitative soil-vapor data. 

m-2. Deeper soil samples (minimum 20 ft.) should be taken in the outfall 
areas/drainage channel, and at various locations underneath the pipe. 
Locations should be cho~en based upon the soil gas survey results. 

Resoonse: St-.L!NM asserts that the previous soil sampling is adequate. 
Supplemental sampling has already been conducted along the waste line as part of 
the TA-! au field investigation ofER Site 226. These results are discussed in 
Responses B and I, and in the SNUNM Analytical Data Summarv for ER Site 46 
section. 

m-3. Additional sampling of the outfall areas/drainage areas tbat received 
the waste. NMED questions whether the soil sampling locations originally 
chosen actually received wastes. 

Response: The northernmost sample at the head of the drainage ditch are not 
useful for characterizing the potential impact of the waste water. However, the 
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southernmost samples are definitely located in the drainage ditch that received 
the waste water (Figure 3). 

n. RECOMMENDATION: Based upon site concerns, including the 
inadequacy of previous soil sampling, lack of site-specific hydrogeological 
information, and need for groundwater monitoring, NMED considers that 
NF A is not appropriate for Site 46. NMED recommends that SNLINM 
submit a RFI Workplan for Site 46, which should address a proposal for 
comprehensive investigation of the site. 

Response: The TA-I OU field investigation has already sampled soil and 
sediment along the entire length of the acid waste line. The soil and sediment 
samples were analyzed by both on-site and off-site analytical laboratories for 
VOCs, SVOCs, PCBs, metals, and radionuclides. No VQCs, SVOCs. or PCBs 
were detected. Metals and radionuc1ides were within the range of background 
concentrations. The ER Site 226 analytical data will be submitted in its entirety in 
upcoming TA-I OU site-specific NFA and VCM reports. SNUNM will propose 
that ER Site 226 be granted NF A status. 

The soil-sampling results are discussed in the SNLINM Analytical Data Summary 
for ER Site 46 section. The risk assessment shows that ER Site 46 does not have 
significant potential from either non-radioactive or radioactive contaminants to 
affect human health under either an industrial or a residential land-use scenario 
(Attachment DJ. NMED's concerns about groundwater characterization will be 
addressed by the additional sampling that has been proposed in the Sandia North 
Groundwater Investigation Plan (GIP). As a separate initiative from the Tijeras 
Arroyo OU, SNUNM has prepared the GIP (dated March 29.1996) to discuss the 
sampling program for characterizing the distribution of chlorinated solvents in 
groundwater near TA-II (SNllNM, 1996b). Soil. soil-vapor. and groundwater 
samples will be collected at various locations around TA-!' TA-II, and T A-IV. 
One of the GIP sampling locations will be near ER Site 46. 

SNUNM Analytical Data Summary for ER Site 46 

Introduction 

Since the submission of the June 1995 ProposalJor NFA - Site 46, three 
significant approaches have been employed by the SNlJNM ER Project for 
evaluating the potential impact of contaminants upon human health. First, a site
wide (the KAFB and SNLINM area) statistical study has been recently completed 
for determining the background concentrations of metals and radioDuclides in soil 
and water (IT, 1996). These new background values are listed in Attachment D 
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and have been through a more rigorous statistical analysis and therefore replace 
the values that were used in the June 1995 NFA proposals. Second, the Tijeras 
Arroyo background values in Attachment D have been recalculated using 
U.S. EPA guidance (EPA, 1989; EPA, 1992a; EPA, 1992b). Third, a 
standardized risk-assessment approach has been implemented by SNUNM with 
U.S. EPA Region VI acceptance. These three apl'roaches and the screming of 
reguLatory standards have been incorporated in the ER Site 46 risk assessment that 
is presented in Attachment D. Elevated metals and other non-radioactive 
constituents were evaluated using U.S. EPA guidance (EPA, 1989; EPA, 1991). 
Radionuclides that exceeded background were evaluated using DOE guidance and 
the RESRAD computer code for residual radioactive material (ORNL, 1994). 

Background Concentrations 

As part of the site-wide study, background concentrations were calculated for both 
the surface and subsurface soils of the North Super Group, which is defined as 
soils present in TA-L TA-ll, TA-IV, the northern rim of Tijeras Arroyo, and the 
northeastern portion or KAFB (IT, 19%). The depth of sO: inches was used for 
defining surface soil from subsurface soil. Two background concentrations are 
therefore listed for most of the metals and radionuclides in Tables 5 and 6. The 
background concentrations consist of either Upper Tolerance Limits (UTLs) or 
95th Percentiles. An UlL was calculated for those COCs with normal or 
lognormal distributions; the 95th percentile was calculated for those COCs with 
nonparametric distributions. 

Quality Assurance I Quality Control 

The analytical results thai were previously presented in the June 1995 Proposal 
for NFA . Site 46 as Table 1 and Appendix B have been reorganized in thisNOD 
response to incorporate the three new approaches. To prevent confusion, the 
reorganized analytical data are presented herein as Tables 4, 5, and 6. The tables 
present the maximum concentrations for each detected analyte as reported by the 
two offsite, U.S. EPA Contract Laboratory Program (o..P) - certified, analytical 
laboratories (the Quanterra Environmental Services - SI. Louis Laboratory and the 
Environmental Control Technology Corporation [ENCOTECl - Ann Arbor 
laboratory). The actual laboratory reports are available for review at the ER 
Project Records Cenler in Building 6584. 

Attachment A lists the analytical methods and detection limits that were used in 
the Tijeras Arroyo au sampling program. Quality Assurance (QA) samples, 
including field dUplicates, trip blanks and rinsate samples also were collected as 
part of the Tijeras Arroyo OU site-sarnpl~ng program. The QA results 
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Table 4. All reported concentrations of VOC SVOCs sand in ER Site 46 soil samples. 

Sample Analyte Type Detection Limit Reponed Qualifier 
Identifier' (mg!kg. ppm) Concentration 

(mg!kl,ppm) 

46-01 -B 2-butanone vae' 0.010 0.003 B'l' 
46-02-B 2-butanone vac 0.010 0.005 BJ 
46-03-B 2-butanone vac 0.010 0.005 BJ 
46-04-B 2-butanone VOC 0.010 0.004 Bl 
46-01-B Di-n-butyl-phthalate svac' 0.330 0.066 J 

'Sample identifier: First set of numbers denotes ER Site. second set of numbers denotes sample location. 
letter designator denotes sample depth (A denotes sample depth of 0 - 6 inches; B denotes sample depth of 
6 - 30 or 6 - 36 inches). 

'VOC = Volatile organic compound (EPA Method 8240). 
'B = Qualifier denotes that the analyte was measured in the associated blank sample. 
'J = Qualifier denotes that the analyte was reponed at below the laboratory detection limit. 
'Sy~C = Semi-volatile organic compound (EPA Method 8270). 
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Tabl.5. Comparison of maximum concentrations in ER Site 46 soil versus Proposed Subpart S action levels and background UTLs and 95tb 
p tiles ~ N h S G I ereen or orl uper rOllp sUrface and subsurface soi s. 
Anatyte Max.imum Prop<)scd Subpart S and Surfac.e soil UTL Surface soil 95th Subsurface 

concentrafion in lead acli(Jf1'cvels (mg/kg. ppm) (IT. Percentile soil UTL 
ER Site 46 soil (rnglkg. ppm) (EPA. 1996) (mglkg. ppm) (IT. (mg/kg. rrm) 

I (m~IkJ:. ppm) 1'990;EPA 1994) 1996) - lilT. 199~ 
Melllis 
Aluminum (Al} II. ()()O . () n.s.' n.c,l n.c. n.c. 
Antinomy(Sb) 17.0 30.0 1l.3. \ 3.9 n.a. 
Arsenic (As) 7.5 80,0 n.a. 5.6 n.a. 
Barium (8a) 220.0 4.000.0 n.a. 200.0 0.3. 

Beryllium (Be) 0.5 0.2 n.a. 0.8 n.a. 
Cadmium (Cd) 3.5 40.0 n.a. 1.6 n.a. 
Calcium (Ca) 74,000.0 n.s. n.c. n.c. n.c. 
Chromium (Cr)-total 15.0 n.S. n.a. 17.3 n.a. 
Chromium-VI (Cr+6) <0,1 400,0 n.c, n,c. n.c. 
Cobalt (Co) 5.2 n.s. n.a.. 1.1 n,a. 
Copper {Cu) 13.0 n.S. Il.a. 25.5 n.3. 
lron (Fe) 17,000.0 n.S. n.c. n.c. n.c. 
LeadJPb) 27.0 400.0. 68.0 n.a. n.a. 
Magnesiuln (M~) 3,900.0 n.s. n.c. n.c. n.c. 
Manganese (Mn) 210.0 n.s. n.c. R.C. n.c. 
Mercury (H2) <0.04 20.!) n.a. 0.31 n.3. 
Nickel (Ni) 13.0 2,000.0 n.a. 25.4 n.a. 
Potassium [X) 2.500.0 n.s. n.c. n.C. n.c. 
Selenium (Se) <0.25 n.S. n.a. <1.0 n.a. 
SilverjAg) 0,6 200.0 n.3. 2.0 n.a. 
Sodium (Na) 320.0 n.s. D.C. n.c. n.c, 
Thallium (TI) <0.5 n.S. n.a. <1.1 n.a. 
Vanadium {V) 34.0 n.s. 47.2 n.a. n.a.. 
:line (2n) 70.0 n.s. n,3, 82.4 n.3. 
Mute/meow 
Cyanide 0.16 2,000.0 n.c. n.C. n.c. 
Nitrale + Nitrite 1.40'1.0 8,000,0' n.c. n.c, n.c. 

In..$'. '!!! flOC spetifiN. 
l ft•C. I::: notcalcul*di, The _naJyff is bOla COC ror5NLw KArB ctt.I996). 
Itt •. = noI.ppUcabJe:. The un. is provided fQf those COC, with norma~ or Ia:tDormaI d:i~tribl,lllOhS~ the 95th pe~" is pt'ovidcd for IhoeN: CDC! with nOliparameUiC di~tribuUon.i. 
'The RCRA SlI.bpxt S value (orllilrile (B.ooo ppm) is lower than the nitrate yalue of lOO.uoo ppm (erA. 1990). 

Suh.urface .oil95th 
Pefcenlile (lIIg1kg. 
ppm) 
(IT.1996>-

n.c. 

3.9 
4.4 

336.0 
O.g 
0.9 
n.c. 

12.8 
n.c. 
8.8 

gg.2 
n.c' 

11.2 
n.c. 
n.c. 

<0.1 
25,4 

n.c. 
<1.0 
<1.0 

n.c. 

<i.l 
42.8 

82.4 

n.c. 
/l.C. 
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Table 6. Comparison or all reported maximum radionuclide activities in ER Site 46 soil versus 
back2round UTLs and 95th Percentiles for SNL North Area Group surface and subsurface soils. 

RadionucJide Maximum Surface soil Surface soil Subsurface Subsurface soil 
activity in UTI. (pCilg) 95th soil UTI. 95th Percentile 
ER Site 46 (IT. 1996) Percentile (pCi/g) (IT. (pCilg) 
soil (pCilg) (pCilg) (IT. 1996) (IT, 1996) 

1996) 
Plutonium-238 <0.005 n.c,1 n.C. n.e. n.c. 
Plutonium-239/240 <0.004 n.c. n.c. n.c. n.c. 
Tritium 0.044 n.c. n.c. n.C. n.c. 
Uranium-234 0.79 1.6 n.a.l 1.6 n.a. 
Uranium-235/236 0.034 n.a. O.IS n.a. 0.18 
Uranium-238 0.68 n.a. 1.3 n.a. 1.3 

'n.c. = not calculated. The analyte IS not a COC at SNL or KAFB (IT. 1996). 
'n.a. = not applicable. The UTI. is provided for those COCs with normal or lognonnal distributions: the 
95th percentile is provided for those COCs with nonparametric distributions . 

SNUNM ER Project 
October 1996 

35 
June J 995 NFA Proposals 

Ccnuncnl Responses 



Site Specific Technical OUl309 

demonstrated the effectiveness of the decontamination procedures (Appendix B -
June 1995 Proposalfor NFA - Sire 46). As shown in Appendix 8 of the 
June 1995 Proposaljor NFA - Sire 46 and Attachment B. Eleven QA-field 
duplicates were collected for the soil samples. Relative percent difference (RPD) 
values were calculated for the metals, nitrate/nitrite, and radionuclides. The Jack 
of detectable VOCS, SVOCs, and HE compounds did not allow RPDs to be 
calculated for those compounds. Of the III detectable metal and nitrate/nitrite 
concentrations, 85% of the RPDs were below the EPA-recommended target of 
35%. Fifteen percent of the remainingRPDs were above the 35% target and 
probably are a function of the soil heterogeneity rather than a systematic error in 
sampling or analytical procedures. Of the nine detectable radionuclide activities, 
six were above the EPA-recommended target of 35%. However, the use of RPDs 
to evaluate the radio nuclides values does not appear to be realistic because the 
activities were less than one pCilg. Such low activities are well below 
background and are reported with relatively large 2-sigma errors. For example, 
U-23S/236 was reported at 0.023 pCi/g with a 2-sigma error of 0.018 pCilg. With 
a 95% confidence interval, the U-235/236 activity is in the range of 0.005 to 
0.041 pCi/g and could therefore actually be below the minimum detectable 
activity (MDA) of 0.009 pCi/g_ Soil heterogeneity could also account for the 
range of RPD values for the radionuc1ides_ To conclude, the RPD values indicate 
that both tne metal, nitrate/nitrite, and radionuclide analyses are of sufficient 
quality for preparing this NOD response. 

Table 4 is the most detailed table and contains the maximum concentrations as 
well as all reported concentrations, including 'J' and '8' values, for VOCs and 
SVOCs. Table 5 compares the maximum concentrations of metals, cyanide, and 
nitrate/nitrite (N02+N03) in ER Site 46 soil versus the Proposed Subpart S action 
levels (EPA, 1990) and the newly available background values (IT, 1996). 
Table 6 compares the maximum radionuchde activities in ER Site 46 soil versus 
the background UTLs and 95th Percentiles. 

No VOC or SVOC contamination was detected in the ER Site 46 soil sample~. 
Two organic compounds were reponed with qualification. The 2-butanone 
concentrations ranged from 0.003 to 0.005 mg/kg (ppm) and all had both 'J' and 
'8' qualifiers as being below the laboratory reporting limit, and being detected in 
the associated blank sample, respectively. The reported di-n-butyl phthalate 
concentration of 0.066 mglkg (ppm) was also a 'J' value. Both 2-butanone and 
phthalates are common laboratory contaminants (Bleyler, 1988). 

Three radionuclides that were discussed in the June 1995 Proposal for NFA
Sile 46 were discounted from this NOD response. Lead-2I2 and lead-214 were 
discounted on the basis of their respective shon half-lives of 10.64 hours and 
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27 minutes. Potassium-40 was discounted because it is a naturally occurring 
radionuclide (Turner, 1992) that is not produced by SNlJNM reactors or 
accelerators . 

Sampling Locations 

During the Tijeras Arroyo au sampling program, five soil samples (46-01-A. 
46-01-B, 46-02-A, 46-02-B. and T1226-SD-001) were collected at the northern 
end of the drainage ditch (Figures 2 and 3). Four soil samples (46-03-A. 46-03-B. 
46-04-A, and 46-04-B) were collected approximately 750 ft to the southeast of the 
former outfall at the lower end of the drainage ditch on the northern rim of Tijeras 
Arroyo. 

Risk Assessment Conclusion 

Using conservative assumptions and employing a Reasonable Maximum 
Exposure (RME) approach from RAGS (EPA, 1989), the risk assessment 
calculations show that for the industrial land-use scenario the Hazard Index (0.03) 
is significantly less than the U.S. EPA standard of 1. The estimated cancer risk 
(5 x 10") is in the low-end of the suggested acceptable risk range (10" to 1 0"). 
The calculations show that for the residential land-use scenario the Hazard Index 
(0.15) is also significantly less than the U.S. EPA standard of 1. The estimated 
cancer risk (2 x I 0") is in the middle of the suggested acceptable risk range (l 0" to 
10"). The dose and corresponding cancer risk from the radioactive components 
are much less than EPA guidance values; the estimated doses are 6 x 10" and 
2 x 10" mremJyr for the industrial and residential land-use scenarios. respectively. 
These values are much less than the Total Effective Dose Equivalent (TEDE) goal 
of 15 mremJyr (40 CPR Part 196. 1994). The corresponding estimated cancer risk 
values are 1 x 10"'0 and 4 x 10'" for the industrial and residential land-use 
scenarios, respectively. These values are also much less than risk values 
calculated due to naturally occurring radiation. In conclusion, ER Site 46 does not 
have significant potential from either non-radioactive or radioactive contaminants 
to affect human health under either an industrial or a residential land-use scenario 
(Attachment D). 

Based on the results of the field investigations and risk assessments for both 
ER Sites 46 and 226. SNllNM reiterates the request that ER Site 46 be approved 
for NFA status. However, as a separate initiative from the Tijeras Arroyo au, 
additional sampling has been proposed in the Sandia North Groundwater 
Investigation Plan (GIP). The GIP discusses the proposed sampling program that 
will be used for characterizing the distribution of chlorinated solvents in 
groundwater near T A-II (SNLlNM, 1996b). Soil, soil-vapor, and groundwater 
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samples will be collected at various locations around TA-I, TA-ll. TA-IV, and 
Tijeras Arroyo. One ()f the GIP sampling locations will be near ER Site 46. 
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ATTACHMENT A 

ANALYTICAL METHODS FOR SOIL SAMPLES 
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Attachment A -
Analytical Methods for Soil Samples 

Table A-I. Analytical Methods and Detection Limits for Cyanide, Nitrate/Nitrite. SVOCs, TKN, TPH, and 
VOCs in soil 
Analyte Method Detection Limit. m/llkg (ppml 

Cyanide U.S. EPA Method 9010 0.10 
NitratelNitrite U.S. EPA Method 353.2 100.0 
SVOCs U.S. EPA Metnod 8270 0.30 - 2.6 
TPH U.S. EPA Method 418.1 40.0 
VOCs U.S. EPA Method 8240 0.005 - 0.010 

ENCOTEC - EnvIronmental Control Technology CorporatIOn, Ann Arbor, MIChIgan 
SVOCs = Semi-volatile organic compounds 
TKN = Total Kjedahl Nitrogen 
TPH = Total Petroleum Hydrocarbons 
VOCs = Volatile Organic Compounds 

Table A 2 Analvtical Methods aDd Detection Limits for Metals in soil - . 
Metal U.s. EPA Method Detection Limit (mglkg, 

mm) 

Aluminum(AI) 6010 10 
Antinomy (Sb) 6010 3.0 
Arsenic (As) 6010 0.50 
Bariwn (Ba) 6010 10 
Beryllium (Bel 6010 0.25 
Cadmium (Cd) 6010 0.27 
Cal cium (Ca) 6010 250 
Chromium (Cr)..total 6010 1.0 
Chromium-VI (Cr+6) 7196 0.1 
Cobalt (Co) 6010 2.5 
Copper (Cu) 6010 1.2 
Iron (Fe) 6010 5.0 
Lead (Pb) 6010 2.0 
Ma~esium (Mgl 6010 256 
Manganese (Mo) 6010 0.75 
Mercury (Hg) 7471 0.04 
Nickel (Nil 6010 2.0 
Potassium (K) 6010 250 
Selenium (Sel 7741 0.25 
Silver (Ag) 6010 0.5 
Sodium (Na) 6010 250 
Thallium (Tl) 6020 0.5 
Vanadium (V) 6010 2.5 
Zinc (Zn) 6010 1.0 

A-1 

Anal vtical Lab 
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ENCOTEC 
ENCOTEC 
ENCOTEC 
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ENCOTEC 
ENCOTEC 
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ENCOTEC 
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ENCOTEC 
ENCOTEC 
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I . 1M h d dO Table A-3. Ana vttca et 0 san electIOn L' - ~ H- hE I . C Imlts or Igl XpI05lVe d' -, ompoun s In 501 _ 

High Explosive Compound U.S. EPA Method Detection Limit Analytical Lab 
(m!!! 'kl!. ppm) 

1.3-Dinitrobenzene 8330 1.25 ENCOTEC 
2.4-Dinitrotoluene 8330 1.25 ENCOTEC 
2.6-Dinitrotoluene 8330 1.25 ENCOTEC 
HMX 8330 1.25 ENCOTEC 
Nitrobenzene 8330 1.25 ENCOTEC 
o-nitrotoluene 8330 1.25 ENCOTEC 
m-nitrotoluene 8330 1.25 ENCOTEC 
p-nitrotoluene 8330 1.25 ENCOTEC 
RDX 8330 1.25 ENCOTEC 
Tetryl 8330 1.25 ENCOTEC 
1.3.5-Trinitrobenzene 8330 1.25 ENCOTEC 
2.4.6-Trinitrotoluene 8330 1.25 ENCOTEC 

Table A-4 Analvtical Methods for Radionuclides in soil 
Radionuclide Method Analytical Lab 

Americimn-24I HASL 300 - Gamma SpectroSCOpy Ouantena e- Cadmium-109 HASL 300 - Gamma SpectroSCIlPY Ouantena 
Cerium-I 39 HASL 300 - Gamma Spectroscopy Quantena 
Cesium-137 HASL 300 - Gamma Spectroscopy Ouantena 
Cobalt-57 HASL 300 - Gamma Spectroscopy Quantena 
Cobalt-60 HASL 300 - Gamma Spectroscopy Ouantena 
lodine-l 29 HASL 300 - Gamma Spectroscopy Quantena 
Lead-212l214 HASL 300 - Gamma Spectroscopy Quantena 
Mercury-203 HASL 300 - Gamma Spectroscopy Q.uantena 
Plutonium-238 NAS-NS-3058 ISLl3028/SLl3033 Quantena 
Plutonium-239/240 NAS-NS-3058 ISLl 3028/SLl 3033 Ouantena 
POlassium-40 HASL 300 - Gamma S)lectroscoPY Quantena 
Strontium-85 HASL 300 - Gamma Spectroscopy Quantena 
Thorium-232 HASL 300 - Gamma SpectrosCOpy Ouanterra 
Thorium-234 HASL 300 - Gamma SJlectroscopy Quantena 
Tin-I 13 HASL 300 - Gamma Spectroscopy Quanterra 
Tritium EERF-H.Ol Quantena 
Uranium-234 NAS-NS-3050 Quanterra 
Uranium-235/236 NAS-NS-3050 Ouanterra 
Uraniwn-238 NAS-NS-3050 Quantena 
Yttrium-88 HASL 300 - Gamma Spectroscopy Ouantena 

Quanlerra Quanterra EnVironmental Services - St. LOUIS Laboratory 
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Attachment B -
RPD Values for Soil Samples 

T bl B-1 RPD a e va ues or so II I 227-03-B sample 
Analyte Sample 227-03-B, Sample 227-03-B-duplicate, 

concentration (mg/kg) or 
activitv (pCiI)!) 

concentration (mglkg) or activity 
(Pcil~) 

AI 6400 5100 

Sb 9.9 8.8 
As 5.6 0.92 

Ba 140 140 

Be 0.25 <0.25 

Cd 2.9 2.1 

Cr 7.4 5.9 

Co 4.6 4.5 

Cu II 10 

Fe 16000 13000 

Pb 8.9 7.5 

Mn 230 200 

Hg <0.04 <0.04 

Ni 5.9 5.4 
V 33 25 

Zn 50 48 

Nitrate!Nitrite 1.4 <100 

Pu-239/240 n.d.a. n.d.a. 

U-238 n.d.a. n.d.a. 
U-235/236 n.d.a. n.d.a. 

U-234 n.d.a. n.d.a. 
Tritium n.d.a. n.d.a. 

RPD - Relative percent dIfference - [{DI-D2}!{{DI+D2)/2}] x 100 
n.d.a. = no duplicate analysis 
N/ A = not applicable 

B-1 

RPD(%} 

23 

12 

144 

0 

N/A 

32 

23 

2 

10 

21 

17 
14 

N/A 

9 

28 

4 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 



Table B-2. RPD values for soil sample 229-04-A. 
Analyte Sample 229-04-A. concentrati< n Sample 229-04-A-duplicate. RPD(%) 

(mgikg) or activity (pCi/g) concentration (mglkg) or 
activi!y (pCi/g) 

AI 8100 7700 5 

Sb 13 12 8 

As 5.7 1.5 117 

Ba 150 140 7 
Be 0.32 0.30 6 

Cd 2.3 2.2 4 

Cr 8.0 8.0 0 
Co 4.2 4.2 0 

Cu 7.9 7.7 3 
Fe 13000 12000 g 

Pb 12 II 9 
Mn 210 190 10 
Hg <0.04 <0.04 N/A 

Ni 6.3 6.2 2 
V 24 24 0 
Zn 5S 52 6 

NitrateINitrite n.d.a. n.d.a. N/A 
Pu-239/240 n.d.a. n.d.a. N/A 

U·238 n.d.a. n.d.a. N/A 
U-235/236 n.d.a. n.d.a. N/A 

U·234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 
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Table 8-3. RP D va ues or 501 sample 2 0-04-8. ·1 3 

Analyte Sample 230-04-B, Sample 230-04-B-duplicale, RPD(%) 
concentration (mglkg) or concentration (mglkg) or 

aclivitv (PcUfl) aClivitv (PCilfl) 

Al 2400 1500 46 

Sb 4.9 3.3 39 

As 1.7 1.6 6 

Ba 140 130 7 

Be <0.25 <0.25 N/A 

Cd 0.68 0.61 II 

Cr 3.1 2.3 30 

Co 2.5 l\'D N/A 

Cu 18 15 18 

Fe 4500 3500 25 

Ph 4.2 4.1 2 

Mn 120 110 9 

Hg <0.04 <0.04 N/A 

Ni 3.4 3.0 13 
V 9.7 9. I 6 
Zn 82 71 14 

NitrateINitrite n.d.a. n.d.a. N/A 
Pu-2391240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 

Tritium n.d.a. n.d.a. N/A 
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Table B-4 RPD ·1 I 235-01 va ues or SOl sampl e -A. 

Analyte Sample 235-01-A, concentralion Sample 235-01-A-duplicale, RPO(%) 
(mglkg) or activity (pCiJg) concentration (mglkg) or 

activity (DCi/lll 

Al 3600 3000 18 

Sb 6.2 5.3 16 

As 5.1 1.3 119 

Ba 160 150 6 

Be <0.25 <0.25 N/A 

Cd 2.7 1.6 51 

Cr 6.0 4.2 35 

Co 8.4 5.7 38 

Cu 6.6 6.5 2 

Fe 20000 12000 50 

Pb 9.4 7.6 21 

Mn 210 180 15 

Hg <0.04 <0.04 N/A 

Ni 4.5 4.4 2 
V 36 22 48 

e··· Zn 66 66 0 

NitrateiNitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. N/A 

U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 

3-4 



T bl B- RPD aI ~ '1 I 5001 B a e 5. v ues or 501 sampJ e - - . 
Analyte Sample 50-01-B, Sample 50-01-B-duplicate, RPD (%) 

concentration (mglkg) or 
activity (pci/gj 

concentration (mglkg) or 
activity (pCi/g 

AI 3900 3100 23 

Sb 7.5 6.5 14 

As 2.1 2.0 5 

Ba 110 110 0 

Be 0.26 0.25 4 

Cd 1.3 1.3 0 

Cr 4.3 4.1 5 

Co 4 3.9 3 
Cu 6.2 5.7 8 

Fe 8800 7600 IS 

Pb 6.6 5.9 11 

Mn 150 130 14 

Hg <0.04 <0.04 N/A 

Ni 4.5 4.2 7 

V 18 17 6 
Zn 21 18 15 

NitrateINitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 
U-235/236 n.d.a. n.d.a. N/A 

U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 
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Table B-6. RPD values for soil sample 50-02-A. 

Analyte Sample 50-02-A. Sample 50-02-A-duplicate, RPD (%) 
concentIlltion (mglkg) or 

activity (pCilg) 
concentIlltion (mglkg) or activity 

(p'Ci!g) 

Al 7000 5800 19 

Sb 14 12 15 
As 6.4 4.2 42 

Ba 280 220 24 

Be 0.55 0.38 37 

Cd 2.2 1.6 32 

Cr 8.3 5.2 46 

Co 6.1 4.3 35 

Cu 17 12 34 

Fe 9000 6700 29 

Ph 35 25 33 

Mn 290 210 32 

Hg <0.04 0.04 N/A 
Ni 9.4 7.1 28 
V 18 11 48 

e'- Zn 69 61 12 
N itIlltelN itrite n.d.a. n.d.a. NIA 
Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. NIA 
U-2351236 n.d.a. n.d.a. N/A 

U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 
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Table B-7. RPD for soil sample BKG-05-A. 

Analyte Sample BKG-05-A. Sample BKG-05-A-duplicate. RPO(%) 
concentration (mglkg) or activity 

(Pcile:) 
concentration (mglkg) or activity 

(p'Cile:) 

Al 6400 5900 8 

Sb 13 12 8 
As 7.6 5.7 29 

Ba 210 190 10 

Be 0.53 0.50 6 

Cd 1.8 1.7 6 

Cr 6.1 6.0 2 
Co 6.6 6.3 5 
Cu 14 14 0 

Fe 10000 10000 0 

Pb 16 16 0 

Mn 330 320 3 

Hg <0.04 <0.04 NIA 

Ni 8.9 8.7 2 

V 24 22 9 e .- Zn 37 36 3 

NitratelNitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 

U-235/236 n.d.a. n.d.a. N/A 

V-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 
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Table 8-8. RPD values for soil samDle 227-02-A. 
Analyte Sample 227-02-A. concentration Sample 227-02-A-duplicate. RPD(%) 

(mglkg) or activity (pCi/g) concentration (mglkg) or activity 
(pCi/g) 

Al 6500 5800 II 
Sb 11 9.3 17 

As 5.9 1.4 123 

Ba 180 150 18 

Be <0.25 <0.25 N/A 

Cd 2.5 2.1 17 

Cr 6.6 6.4 3 
Co 4.1 4.1 0 
Cu 13 7.8 50 

Fe 14000 13000 7 
Pb 9.1 7.5 19 
Mn 170 160 6 
Hg <0.04 <0.04 N/A 

Ni 5.9 5.4 9 
V 28 27 4 

Zn 51 51 0 
:>IitratelNitri te 9.3 2.7 NIA 
Pu-2391240 n.d.a. n.d.a. N/A 

U-238 n.da. n.d.a. N/A 
U-2351236 n.d.a. n.d.a. NIA 

U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 
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Table B-9. RPD VJllues or soIl sample 2 9 2 -03-B. 

Analyte Sample 229-03-B, Sample 229-03-B-duplicate, RPD (%) 
concentration (mg/kg) or 

activitv (pCi/g)' 
concentration (mglkg) or activity 

(p'Ci/g) 

Al n.d.a. n.d.a. N/A 

Sb n.d.a. n.d.a. N/A 

As n.d.a. n.d.a. N/A 

Ba n.d.a. n.d.a. N/A 

Be n.d.a. n.d.a. N/A 

Cd n.d.a. n.d.a. N/A 

Cr n.d.a. n.d.a. N/A 

Co n.d.a. n.d.a. N/A 

Cu n.d.a. n.d.a. N/A 

Fe n.d.a. n.d.a. N/A 

Pb n.d.a. n.d.a. N/A 

Mn n.d.a. n.d.a. N/A 

Hg n.d.a. n.d.a. N/A 

Ni D.d.a. n.d.a. N/A 

V D.d.a. n.d.a. N/A 

Zn n.d.a. n.d.a. N/A 

NitratelNitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 0.99 0.45 75 
U-2351236 0.060 0.058 3 

U-234 l.00 0.45 76 

Tritium n.d.a. n.d.a. ~/A 
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Table 8-10. RPD values for soil sample 229-01-A. 
Analyte Sample 229-0 I-A, Sample 229-01-A-duplicate. RPD (%) 

concentration (mg/kg) or 
activity (oCi/g) 

concentration (mgtkg) or 
activity (1l'Ci/Il) 

AI n.d.a. n.d.a. N/A 

Sb n.d.a. n.d.a. N/A 

As n.d.a. n.d.a. N/A 

Ba n.d.a. n.d.a. N/A 

Be n.d.a. n.d.a. N/A 

Cd n.d.a. n.d.a. N/A 

Cr n.d.a. n.d.a. N/A 

Co n.d.a. n.d.a. N/A 

Cu n.d.a. n.d.a. N/A 

Fe n.d.a. n.d.a. N/A 

Pb n.d.a. n.d.a. N/A 

Mn n.d.a. n.d.a. N/A 

Hg n.d.a. n.d.a. N/A 

Ni n.d.a. n.d.a. N/A 

V n.d.a. n.d.a. N/A 

Zn n.d.a. n.d.a. N/A 
Ni tratelN itrite n.d.a. n.d.a. N/A 
Pu-2391240 n.d.a. n.d.a. N/A 

U-23S 0.73 0.45 47 
U-235/236 0.17 0.034 133 

U-234 0.67 0.6 II 
Tritium n.d.a. n.d.a. N/A 
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Table B-ll. RPD values for soil sample 227-03-A. 
Analyte Sample 227-03-A, Sample 227-03-A-duplicate. RPD(%) 

concentration (mglkg) or 
activity (pCilg) 

concentration (mglkg) or 
activity (pCilg) 

Al n.d.a. n.d.a. N/A 
Sb n.d.a. n.d.a. N/A 
As n.d.a. n.d.a. N/A 

Ba n.d.a. n.d.a. N/A 

Be n.d.a. n.d.a. N/A 

Cd n.d.a. n.d.a. N/A 

Cr n.d.a. n.d.a. N/A 

Co n.d.a. n.d.a. N/A 

Cu n.d.a. n.d.a. N/A 

Fe n.d.a. n.d.a. N/A 
Pb n.d.a. n.d.a. N/A 
Mn n.d.a. n.d.a. NIA 

Hg n.d.a. n.d.a. N/A 
Ni n.d.a. n.d.a. N/A 
V n.d.a. n.d.a. N/A 
Zn n.d.3. n.d.a. N/A 

NitrateINitrite n.d.a. n.d.a. N/A 
Pu-239J240 n.d.a. n.d.a. N/A 

U-238 0.67 0.4 50 
U-23S1236 0.15 0.023 147 

U-234 0.67 0.61 9 
Tritium <0.012 <0.014 N/A 

B-ll 
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Attachment C -
Relevant Environmental Aspects ofTA-IV 

Since submittal of the Tijeras Arroyo Operable Unit NF A Proposals in June 1995, SNL 
has collected additional historical, regulatory compliance, and process information for 
Technical Area IV (TA-IV). In April 1996, the Environmental AssessmentforOperation, 
Upgrades, and Modifications in SNVNM Technical Area IV was submitted to various 
agencies (SNLINM, 1996). SNL Organization 9300, the Applied Physics, Engineering, 
and Testing Center, operates TA-IV. With research operation begilUling in 1980, TA-IV 
is the newest SNL technical area and has always operated using modern environmental, 
safety, and health procedures and considerations. Approximately 750 people work at the 
83 acre facility. The principal mission for TA-IV is the research, development, and 
testing of pulsed power technology. Other activities include computer science, flight 
dynamics, satellite processing, and robotics_ Major facilities include the SA TURN x-ray 
facility, the High Energy Radiation Megavolt Electron Source-III (HERMES-III) gamma
ray facility, and the Particle Beam Fusion Accelerator-II (PBFA-II). Other smaller 
facilities include the Rocket Systems and Flight Dynamic Laboratory, the Payload and 
Satellite Processing Facility, the parallel Computing Science Laboratory, the Robotics 
Laboratory, and seven small accelerators. 

Biological resources were evaluated before the construction of various TA-IV buildings 
was begun. An Environmental Assessment for Operation, Upgrades, and Modifications 
in SNUNM Technical Area IVbe was submitted to various agencies in 1996 (SNLINM, 
1996). This evaluation of biological resources at T A-IV is relevant for ten of the ER Sites 
(sites 46, SO, 77, 227,229,230,231,233,234, and 235). These ten sites are located along 
the northern rim of Tijeras Arroyo in the vicinity of TA-I, TA-U, TA-IV, Pennsylvania 
Avenue, a Skeet Range, KAFB Landfill 8, and the Albuquerque International Airport. No 
undisturbed natural habitat remains in the vicinity of TA-IV. Vegetation is limited to 
scattered ruderal plants and a row of ornamental ash trees. Sufficient food, water, and 
cover are not available to support wildlife. No federally-listed endangered or threatened 
species (plants or animals) or state-listed endangered wildlife species (Group I or Group 
2) are known to occur within the vicinity of TA-IV, based on two biological surveys 
performed by IT Corporation in 1995 for the SNLINM Environmental Restoration 
Project (IT, 1995). No natural lakes or wetlands are present and all drainage flows are 
intermittent, occurring during periods of precipitation. The Environmental Assessment 
report concluded that additional huilding construction would have no impact on biological 
resources. 

Air monitoring is routinely conducted at TA-IV when the various accelerators are 
operating. The HERMES-III, PBF A-II, and SABRE accelerators generate short-Jived 
nitrogen-I3 and oxygen-15 radioactive air emissions but are in amounts million of times 
smaller than Clear Air Act standards (SNLINM, 1995c). The half-lives for nitrogen-13 
and oxygen-I 5 are 10 minutes and 2 minutes, respectively. The SATURN accelerator has 
historically released tritium, hut the dose was at such a low level that the source was 
exempted from the National Emission Standards for Hazardous Air Pollutants (NESHAP) 
permit requirement. 

Col 
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No ER sites are located within TA-IV. Likewise, no septic tanks have been used at TA
IV. However, 21 aboveground and underground storage tanks (USTs) have been used, 
primarily for storing dielectric oil. Only above storage tanks (ASTs) are still in use at 
TA-IV. These 20 tanks store dielectric oil, acid, caustic, and deionized water. No USTs 
are currently registered with the NMED. A fuel-oil UST (970-1) was removed in 1994; 
no soil contamination was present. 

The Storm Water Program in the SNLINM Compliance and Generator Interface 
Department is responsible for measuring and reporting storm-water quality associated 
with storm-water outfalls located across SNLlNM. The storm-water results are reported 
annually in the Site Environmental Report (SNLINM, 1995c). In accordance with 
National Pollutant Discharge Elimination System (NPDES) requirements, SNLINM 
submitted an Application For Permit to Discharge Storm water - Discharges Associated 
with Industrial Activity to U.S. EPA Region VI in 1992 (SNLINM, 1992). Due to 
workload constraints, the U.S. EPA has not acted on the pennit. In 1996, SNLINM will 
submit a multi-sector permit to the U.S. EPA for their approval with State of New 
Mexico review and concurrence. 

The Storm Drain System Outfall known as ER Site 235 is located about 500 ft southwest 
of T A-IV on the northern rim of Tijeras Arroyo near the Pennsylvania Avenue bridge. 
The site consists of a flood-control channel that extends for about 1,500 ft below a 
concrete baffle chute (energy dissipator). A storm-water monitoring station is located at 
the upper end of the baffle chute and is designated as Outfall 5 in the NPDES application 
(SNL, 1992). Sporadic storm water from the northeastern part of Kirtland Air Force 
Base (KAFB), including SNL Technical Areas I and IV, flows through the baffle chute 
and the channel before reaching Tijeras Arroyo. The outfall drains approximately 475 
acres of which 65% is an impervious surface (SNL, 1996). Figures in the NOD response 
for ER Site 235 show the watershed. The SNLINM Storm Water Program collected water 
samples from Outfall 5 on July 23, 1992, August 6, 1992, and May 25, 1994. Composite 
and grab samples were analyzed for total metals, general inorganics, and various other 
parameters. Since the NPDES application has not been reviewed by the U.S. EPA, the 
water samples have been compared to the most stringent standards available (Federal 
drinking water standards). Except for manganese and coliform, the quality of the storm 
water was better than the Federal standards (Tables Col and C-2). Manganese was 
reported at 0.13 mg/L (ppm) which is slightly above the Secondary Maximum 
Contaminant Level (SMCL) of 0.05 mg/L (ppm). However, the metal analyses were total 
values, not the dissolved values which are typically compared to drinking water 
standards. The presence of coliform at 2,000 colonies per 100 mL of water most likely 
reflects transient wildlife. Water samples were not collected in 1993 or 1995 because of 
insufficient precipitation. 

In the June 1995 NFA Proposal, the SNLINM ER project considered the potential COCs 
in soil at ER Site 235 to be: chromates, antifoulants, chromium, sodium hydroxide, 
hydrochloric acid, diesel fuel, and mineral oil. Both radiation and unexploded ordnance 
(UXO) field surveys have been conducted at ER Site 235; no anomalies were detected. 
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No stained soil or stressed vegetation has been documented at the site. The SNLlNM ER 
project collected soil samples along the drainage ditch in the Fall of 1994; the results are 
discussed in the NOD Response. 

Five other outfalls (ER Sites 230, 231, 232, 233, and 234) are located along the steep, 
Tijeras Arroyo northern rim at the eastern and southern edges ofTA-IV. The purpose of 
the TA-IV outfaIls is to reduce the amount of soil erosion caused by storm water. 
Discharge of storm water only occurs several days per year. During the period of April 7 
to December 31, 1995, an automatic flow meter recorded storm-water flows on ten 
different days. Engineering drawings for the T A-IV storm-water and sanitary-sewer 
systems are presented in the NOD responses for ER Sites 230, 231, 233, and 234. No 
process or waste waters flow into the outfalls. Such fluids are directed to the sanitary 
sewer system or two evaporative lagoons. 

The five TA-IV outfaIls were added to the ER site list in 1993. However, only one of the 
sites has been involved in the spill or release of a Reportable Quantity (SNL, 1995b). 
The sole incident occurred in 1994 when mineral oil was spilled at ER Site 232. The 
contaminated soil was subsequently removed for off-site disposal. A NF A proposal for 
ER Site 232 will be submitted to NMED in late 1996. 

In the June 1995 NFA Proposals, the SNLINM ER project considered the potential 
COCs in soil at ER Sites 230, 231, 233, and 234 to be: chromates, antifoulants, 
chromium, sodium hydroxide, hydrochloric acid, diesel fuel, petroleum products, and 
mineral oiL Both radiation and unexploded ordnance (UXO) field surveys have been 
conducted at each site; no anomalies were detected. No stained soil or stressed vegetation 
has been documented at any of the sites. The SNLINM ER project collected soil samples 
at each site in the Fall of 1994; the results are discussed in the respective NOD 
Responses. 

Outfall 6 is a catch basin that is located about SO ft upslope of ER Site 233. According to 
NPDES guidance, only one of the TA-IV outfalls requires monitoring because all the TA
IV outfalls receive storm water from similar sources (Fink, 1996). Due to infrequent 
precipitation and the lack of an automatic sampler, only two water samples (July 31 and 
September 15, 1992) have been collected at Outfall 6. Except for manganese and coliform, 
the quality of storm water was better than the Federal standards for drinking water (Table 
C-3). Manganese was reported at 0.24 mgIL (ppm) which is slightly above the Secondary 
Maximum Contaminant Level (SMCL) of 0.05 mglL (ppm). However, the metal analyses 
were total values, not the dissolved values which are typically compared to drinking 
water standards. The presence of coliform at 4,000 colonies per 100 mL of water most 
likely reflects transient wildlife. 

Two evaporative lagoons (impoundments) are located at TA-IV and both serve similar 
functions. The primary purpose of the two lagoons is to store surface-water runoff from 
precipitation that collects in the sumps of the outdoor transformer-oil tank farm spill
containment areas (SNLINM, 1995b). Both lagoons are lined with synthetic geotextile 
membranes. Surface-water runoff is pumped to the lagoons by manually operated sump 
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e- pumps. If visible oil is present in the sumps, a manually operated skimmer is used to 
transfer the skimmed oil to an oil storage tank. Lagoon #1 (ER Site 77) is located to the 
south of T A-IV and also receives non-routine water and transformer oil spills from floor 
trenches in Buildings 981 and 983. The capacity of Lagoon #1 is 137,000 gallons. 
Lagoon #2 is located in the eastern section ofTA-IV and also receives non-routine water 
and transformer oil spills from floor trenches in Building 970. The capacity of Lagoon #2 
is 127,000 gallons. 

Operation of the two lagoons is the responsibility of SNUNM Organization 9300 with 
oversight by the Water Quality Program in SNLINM Organization 7500. The lagoons are 
regulated by NMED under 'Surface Water Discharge Plan 530' (DP-530). The Water 
Quality Program conducts semiannual inspections that include the measurement of the 
water levels and the collection of water samples. To date, water has not overflowed onto 
the ground surface. The water is analyzed for major ions, total dissolved solids (TDS), 
volatile organics, and extractable organics. Water quality results have not necessitated the 
pumping of the water for off-site disposal. NMED inspected the surface impoundments 
twice during 1995; no deficiencies were noted. The SNLINM Water Quality Program 
submits a lagoon-monitoring report to NMED on a semiannual basis. The report includes 
water level measurements and analytical data. 
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Table C-l. Comparison of Federal drinking water standards to maximum concentrations present 
in storm-water samples collected at NPDES Outfall 5 (ER Site 235) on July 23 and August 6, 1992 

. (SNLlNM 1992). 

Analyte Maximum concentration of Lowest MCL, MCLG, EPA method 
flow-weighted composite 
samples. ml!!L (ppm) 

or SMCL, mg/L (ppm) 

Arsenic. total 0.0059 0.050 206.2 
Barium. total 0.22 2.0 200.7 
Cadmium. total <0.0050 0.005 213.2 
Chromium. total <0.010 0.1 218.2 
Copper. total 0.034 1.0 200.7 
Lead. total 0.014 0.DJ5 239.2 
Manganese. total 0.13 0.05 200.7 
Mercury. total <0.00020 0.002 245.1 
Nickel. total <0.040 0.1 200.7 
Selenium total <0.0050 0.05 270.2 
Silver total <0.010 0.1 200.7 
Zinc. total 0.18 5.0 200.7 
BOD 11.0 D.S. 405.1 
COD 87.9 n.S. 4'10.0 
Cyanide <0.010 n.s. 335.2 
Fluoride 0.21 2.0 340.2 
Gross Alpha 000 pCi/L o pCiIL 900.0171 lOB 
Gross Beta 1000 pCi/L Omrem 900.0171 lOB 
HPLC Exulosives <0.032 0.0032 8330 
Nitrate + Nitrite 0.76 10.0 353.2 
Oil and Grease <\.O n.s. 413 
Orthophosphate 0.\8 n.S. 614 
PCBs <0.005 0.005 8080 
Phenolics 0.016 n.s. 8040 
Phosphorous as P 0.24 n.s. 365.3 
Residual Chlorine <0.20 n.S. 330 
SVOCs <0.085 0.085 8270 
IDS 146.0 250.0 160.1 
TKN 1.4 n.S. 351 
Total Coliform 2.000 cll100mL o cillOOmL 9230 
TSS 221.0 n.S. 160.2 
Volati Ie Organics <0.005 n.S. 8240 
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Table C-2. Comparison of Federal drinking water standards to concentrations of total metals and 
general inorganics in storm-water samples collected at NPDES Outfall 5 (ER Sile 235) on May 25, 
1994 

Analyte Composite sample Grab sample Lowest MCL, MCLG, 
concentration, mg/L concentration. or SMCL. rngIL (ppm) 
(ppm) m,g/L (ppm) 

Antinomy. total <0.060 <0.060 0.006 
Arsenic. total 0.0033 <0.010 0.050 
Bervllium. total <0.0020 <0.0020 0.004 
Cadmium. total 0.00076 0.0010 0.005 
Chromium. total 0.0031 0.0044 0.1 
Copper. total 0.0078 0.014 1.0 
Lead. total 0.014 0.026 0.015 
Mercury. total <0.00020 <0.00020 0.002 
Nickel. total <0.040 <0.040 0.1 
Selenium. total <0.0050 <0.0050 0.05 
Silver. total <0.010 <0.010 0.1 
Zinc total 0.066 0.17 5.0 
Alkalinity. total 57.2 46.2 n.S. 
Ammonia as N 0.14 0.18 n.s. 
Chloride 1.9 2.5 250.0 
Fluoride 0.20 0.17 2.0 
Nitrate + Nitrite 0.33 0.33 10.0 
Phos1lhorous as P 0.25 0.36 n.s. 
Sulfate 4.9 4.2 250.0 
TDS 202.0 106.0 500.0 
TSS 255.0 310.0 n.s. 

All water analyses performed by the Quanterra Environmental Services, Inc. laboratory. 
BOD = Biochemical Oxygen Demand 
cVmL = colonies per 100 milliliter of water 
COD = Chemical Oxygen Demand 

EPA method 

200.7 
206.2 
200.7 
213.2 
218.2 
200.7 
239.2 
245.1 
200.7 
270.2 
200.7 
200.7 
310.1 
350.1 
300.0 
340.2 
353.2 
365.3 
300.0 
160.1 
160.2 

Drinking Water Standards: MCL = Maximum Contaminant Level; MCLG = Maximum Contaminant 
Level Goal; SMCL = Secondary Maximum Contaminant Level, (EPA, \996). The lead value is an 
action level. 

HPLC = High Performance Liquid Chromatography 
mgIL = milligrams per liter = parts per million (ppm) 
mrem = millirem 
n.S. = not specified (U.S. EPA, 1996) 
pCiIL = picocuries per liter 
PCBs = Polychlorinated Biphenyls 
TDS = Total Dissolved Solids 
TKN = Total Kjedahl Nitrogen 
TSS = Total Suspended Solids 
vacs = Volatile Organic Compounds. The reported concentrations ofVOes (2-hexanone at 0.011 mgIL 

(ppm), 2-butanone at 0.046 mglL (ppm), and acetone at 0.0723 and 0.110 mg/L (ppm) are considered 
suspect because an three VOCs are cornmon laboratory contaminants (Bleyler, ) 988). 
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e_ Table C-3. Comparison of Federal drinking water standards to maximum concentrations present 
in storm-water samples collected at NPDES Outfall 6 (catch basin above ER Site 233) on July 31 
and September 15 1992 (SNLINM 1992) : : 
Analyte Maximwn concentration of Lowest MCL. MCLG, EPA method 

flow-weighted composite or SMCL, mgJL (ppm) 
samples. mg/L (oom) 

Arsenic. total <0.0050 0.050 206.2 
Barium. total 0.099 2.0 200.7 
Cadmium. total <0.0050 0.005 213.2 
Chromium. total <0.010 0.1 218.2 
Copper. total 0.025 1.0 200.7 
Lead. total 0.0067 0.015 239.2 
Manganese, total 0.24 0.05 200.7 
Mereurv. total <0.00080 0.002 245.1 
N iekel. total <0.040 0.1 200.7 
Selenium. total <0.010 0.05 270.2 
Silver. lotal <0.010 0.1 200.7 
Zinc. total 0.20 5.0 200.7 
BOD 62.8 n.s. 405.1 
COD 422.0 n.s. 410.0 
Cyanide <0.010 n.S. 335.2 
Fluoride 0.17 2.0 340.2 
Gross Alpha 1±6pCiIL o pCiIL 900.01711 DB 
Gross Beta 10±3 oCiIL Omrem 900.01711 DB 
HPLC Explosives <0.0032 0.0032 8330 
Nitrate + Nitrite 2.7 10.0 353.2 
Oil and Grease 3.2 n.S. 413 
Orthophosphate <0.050 n.S. 614 
PCBs <0.005 0.005 8080 
Phenolics 0.048 n.s. 8040 
Phosphorous as P 0.060 n.s. 365.3 
Residual Chlorine 1.9 n.s. 330 
SVOCs <0.085 0.085 8270 
IDS 440.0 250.0 160.1 
TKN 5.8 n.S. 351 
Total Coliform 4,000 cUIOOmL o c1/100mL 9230 
ISS 56.0 n.S. 160.2 
Volatile Or~anics <0.005 n.S. 8240 
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ATTACHMENT D - ER SITE 46: RISK ASSESSMENT ANALYSIS 

I. Site Description and History 

The Old Acid Waste Line Outfall, ER Site 46, is located at the southwest corner 
of T A-IV. The site consists of a shallow, 750-ft long, drainage ditch that received 
waste water from several TA-I buildings. During about 1950 to the late 1960s, 
the ditch received up to 130,000 gallons per day of waste water that contained 
plating and etching solutions, photographic processing water, and cooling tower 
blow-down water. The outfall did not receive sewage waste. Potential 
constituents of concern (COCs) in soil at the outfall include acids, metals, 
chromic acid, ferric chloride, tritium, uranium, plutonium, and trichloromethane 
(chloroform). The list of COCs was conservatively based upon chemicals used 
at T A-I. No stained soil or stressed vegetation has been documented at the site. 
The waste water flowed from TA-I through a a-inch diameter, 1.3-mile long, 
sewer line that has been separately investigated and sampled by the T A-I 
Operable Unit as ER Site 226. 

II. Risk Assessment Analysis 

Risk assessment of a site includes a number of steps which culminate in a 
quantitative evaluation of the potential adverse human health effects caused by 
constituents located at the site. The steps to be discussed in this section 
include: 

Step 1. Site data are described which provide information on the potential 
COCs, as well as the relevant physical characteristics and properties of 
the site. 

Step 2. Potential pathways by which a representative population might be 
exposed to the COCs are identified. 

Step 3. The potential intake of these COCs by the representative population is 
calculated using a tiered approach. The tiered approach includes 
screening steps, followed by potential intake calculations and a 
discussion or evaluation of the uncertainty in those calculations. 

Step 4. Data are described on the potential toxicity and cancer effects from 
exposure to the COCs and subsequent intake. 

Step 5. Potential toxicity effects (specified as a Hazard Index), cancer risks 
and radiation doses are calculated. 

Step 6. These values are compared with standards established by the 
USEPA and USDOE to determine if further evaluation, and potential 
site clean-up, is required. 

Step 7. Discussion of uncertainties in the previous steps. 
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11.1 Step 1. Site Data 

Site history and site field characterization activities are used to identify potential 
COCs. The identification of COCs and the sampling to determine the 
concentration values of those COCs across the site are described in section 
SNUNM Analytical Data Summary of the ER Site 46 NOD response. In order to 
provide conservatism in this risk assessment, the calculation uses only the 
maximum concentration value of each COC determined for the entire site. 
Chemicals that are essential nutrients such as iron, magnesium, calcium, 
potassium, and sodium were not included in this risk assessment per USEPA 
1989a. Both radioactive and nonradioactive COCs are evaluated. The 
nonradioactive chemicals are both inorganics and organics. 

11.2 Step 2. Pathway Identification 

This site has been designated with a future land-use scenario of industrial 
(Attachment M). Because of the location and the characteristics of the potential 
contaminants, the primary pathway for human exposure is considered to be soil 
ingestion. The inhalation pathway for both chemicals and radionuclides is 
included because of the potential to inhale dust. Direct gamma exposure is also 
included in the radioactive contamination risk assessment. A groundwater 
pathway was not considered because no soil contamination was present in the 
sampling interval of a to 3 ft and the depth to groundwater is approximately 300 
ft. Because of the lack of perennial surface water or other significant 
mechanisms for dermal contact, the dermal exposure pathway is considered to 
not be significant. No intake routes through plant, meat, or milk ingestion are 
considered appropriate. 

PATHWAY IDENTIFICATION 
Chemical Constituents Radionuclide Constituents 
Soil Ingestion Soil Ingestion 
Inhalation (Dust) Inhalation (Dust and volatiles) 

Direct Gamma 

11.3 Steps 3-5. Calculation of Hazard Indices and Cancer Risks 

Steps 3 through 5 are discussed in this section. These steps include the 
discussion of the tiered approach in eliminating potential COCs from further 
consideration in the risk assessment process and the calculation of intakes from 
all identified exposure pathways, the discussion of the toxicity information, and 
the calculation of the hazard indices and cancer risks. 

The risks from the COCs at ER Site 46 were evaluated using a tiered approach. 
First, the maximum concentrations of COCs for chemical constituents, were 
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compared to Tijeras Arroyo background screening levels using 95th UTLs or 
percentile values. If a maximum concentration of a particular coe exceeded 
the Tijeras Arroyo specific background screening level or if the coe was a 
radioactive constituent, then the COC was compared to the SNLlNM Site-Wide 
background screening level (IT, 1996). The Site-Wide UTL chosen for 
comparison was the minimum value when comparing surface and subsurface 
UTL values. This procedure was implemented to ensure use of the most 
conservative value during the comparison process and due to uncertainties 
associated with some sample depths. The maximum concentration of each coe 
was used in order to provide a conservative estimate of the associated risk. 
Those COGs that were below the background screening level were no! 
considered in further risk assessment analyses. 

Seccnd, the remaining maximum concentrations were compared with action 
levels calculated using methods and equations promulgated in the proposed 
RCRA Subpart S (40 CFR Part 264, 1990) and Risk Assessment Guidance for 
Superfund (RAGS) (USEPA, 1989a) documentation. Accordingly, all 
calculations were based on the assumption that receptor doses from both toxic 
and potentially carcinogenic compounds result most significantly from ingestion 
of contaminated soil. Because the samples were all taken from the surface or 
near-surface, this assumption is considered valid. If there are 10 or fewer COCs 
and each has a maximum concentration less than one-tenth of the action level, 
then the site would be judged to pose no significant health hazard to humans. If 
there are more than 10 COCs, the proposed Subpart S screening procedure was 
skipped. 

Third, hazard indices and risk due to carcinogenic effects were calculated using 
Reasonable Maximum Exposure (RME) methods and equations promulgated in 
RAGS (USEPA, 1989a). The combined effects of all COCs in the soils that were 
above background concentration values were calculated. For toxic compounds, 
this was accomplished by summing the individual hazard quotients for each 
metal into a total Hazard Index. This Hazard Index is compared to the 
recommended standard of 1. For potentially carcinogenic compounds, the 
individual risks were summed. The total risk was compared to the recommended 

fisk range of 10-4 to 10-6. For the radioactive COGs, the cumulative dose was 
calculated and the corresponding excess cancer risk estimated. 

11.3.1 Comparison to Background and Action Levels 

Nonradioactive ER Site 46 coes are listed in Table 1; radioactive coes are 
listed in Table 2. Both tables show the 95th percentile or UTL background levels 
(IT, 1996). Background levels for chromium VI, cyanide, and nitrate/nitrite are 
not available. Background levels for plutonium and tritium are not applicable 
because these radionuclides do no! occur naturally, or due to fallout, at levels 
greater than typical detection limits of common laboratory instrumentation. 
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Background concentrations have been recalculated for the Tijeras Arroyo 
background locations that were used in the June 1995 NFA proposals. The 
recalculated Tijeras Arroyo values were prepared using a more rigorous 
statistical approach according to USEPA guidance (USEPA, 1989b, 1992a, and 
1992b). The Tijeras Arroyo background locations were not differentiated on the 
basis of depth because of the homogenous nature of the soil and the limited 
sampling depth of 0 to 36 inches. As part of the IT (1996) site-wide study, 
background concentrations were calculated for both the surface (0-6 inch depth) 
and subsurface (>6 inch depth) soils of the North Super Group, which is defined 
as soils present in TA-I, TA-II, TA-IV, the northern rim of Tijeras Arroyo, and the 
northeastern portion of KAFB. The Site-Wide background levels have not yet 
been approved by the USEPA or the NMED but are the result of a 
comprehensive study of joint Sandia and U.S. Air Force data from the Kirtland 
Air Force Base (KA.FB). The report was submitted for regulatory review in early 
1996. The values shown in Table 1 and Table 2 supersede the background 
values described in an interim background study report (IT, 1994). Several 
compounds have maximum measured values greater than background screening 
levels. Those compounds are retained for further analysis. Because organic 
compounds do not have calculated background values, this screening step was 
skipped, and a\l organics are carried into the risk assessment analyses. 
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Table 1. Nonradioactive Analytes at ER Site 46 and Comparison to the 
Background Screening Values. 

Analyte Maximum 
concentration 
(mg/kgj 

Aluminum 11,000 

Antimony 17.0 

Arsenic 7.5 
Barium 220.0 

Beryllium 0.5 

Cadmium 3.5 
Chromium-total 15.0 

Chromium (VI) <0.1 

Cobalt 5.2 

Copper 13.0 
Cyanide 0.16 

Lead 27.0 

Manganese 210.0 

Mercury <0.04 

Nickel 13.0 

Nitrate/Nitrite 1,400.0 

Selenium <0.25 

Silver 0.6 

Thallium <0.5 

Vanadium 34.0 
Zinc 70.0 
NC - not calculated 
N/A - not applicable 

I 

Recalculated Is maximum Site-Wide 
951h % or UTL COC 95th % or 
Level fmg/kg) concentration UTL 
for Tijeras less than or level 
Arroyo au equal to the (mg/kg) 
Background applicable for North 
Locations Tijeras Arroyo Super 

au Group 
background Soils (IT, 
screening 1996) 
level? 

11,874 Yes 
18.6 Yes 

5.9 No 4.4 
298 Yes 
0.58 Yes 
3.0 No 0.9 

17.6 Yes 

NC N/A NC 

7.3 Yes 
14.7 Yes 
NC NJA NC 

23.1 No 11.2 
330 Yes 

NC NfA <0.1 
14.8 Yes 
NC N/A NC 
NC NfA <1.0 
NC N/A <1.0 
NC NfA <1.1 

40.4 Yes 
79.2 Yes 
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Is maximum 
COC 
concentration 
less than 
background 
screening 
yalue? 

No 

No 

No 

No 

No 

No 

No 
No 
No 

No 
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Table 2. Radioactive Analytes at ER Site 46 and Comparison to the Background 
Screening Values. 

Analyte Maximum Site-Wide Is maximum COC 
concentration 95th % or concentration non-detect or 
(pCi/g) UTL Level less than background 

(pCi/g) screening value? 
Pu-238 NO NC Yes 
Pu-239/240 NO NC Yes 
Tritium 0.044 NC No 
U-234 0.79 1.6 Yes 
U-235/236 0.034 0.18 Yes 
U-238 0.68 1.3 Yes 

. . .. 
NO - radionuchde not detected above mlOlmum detectable activIty 
NC - not calculated 

The maximum concentration value for lead is 27.0 mg/kg. The EPA guidance for 
the screening value for lead for an industrial land-use scenario is 2000 mg/kg 
(EPA, 1996a); for a residential land-use scenario, the EPA screening guidance 
value is 400 mg/kg (EPA, 1994a). The maximum concentration value for lead at 
this site is less than both of those screening values and therefore lead is 
eliminated from further consideration in this risk assessment. 

As part of the tiered approach to risk assessment, only those COCs that have 
values above the background screening level values are included in the next tier 
of risk assessment analyses. Also included in the next tier of analyses are 
COCs that do not have background screening values. If less than ten COCs are 
above the background screening level, those COCs are screened using the 
proposed Subpart S action level procedure. If more than 10 COCs are above 
the background screening level, the proposed Subpart S screening procedure is 
skipped. Table 3 shows the COCs that were greater than the background 
screening value and organic COCs that do not have background screening 
values. The table shows the proposed Subpart S action level for the 
contaminants. The table compares the maximum concentration values to 1/10 of 
the proposed Subpart S action level. This methodology was guidance given to 
SNLlNM from the USEPA (USEPA, 1996b). This is the second screening 
process in the tiered risk assessment approach. Two compounds had 
concentrations greater than 1/10 of the proposed Subpart S action level. 
Thallium does not have a proposed Subpart S action level. Because of these 
compounds, the site fails the proposed Subpart S screening criteria and a 
Hazard Index value and cancer risk value must be calculated for the ten COCs. 
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Radioactive contaminants do not have pre-determined action levels analogous 
to Subpart S and therefore this step in the screening process is not performed 
for radionuclides. 

Table 3. Comparison of ER Site 46 COC Concentrations to Proposed Subpart S 
Action Levels. 

CDC name Maximum Proposed 
concentration Subpart S 
(mg/kg) Action Level 

(mg/kg) 

Arsenic 7.5 0.5 

Cadmium 3.5 80 

Chromium VI <0.1 400 

Cyanide 0.16 2,000 

Mercury <0.04 20 
Nitrate/Nitrite 1,400 8,000-

Selenium <0.25 400 
Silver 0.6 400 
Thallium <0.5 NC 
Di-n-butyl phthalate 0.066J 8,000 

.. .. 
- Nitrate/Nitrite considered to be nltnte (most conservative) 
NC - not calculated 

11.3.2 Identification of Toxicological Parameters 

Is individual 
contaminant less 
than 0.1 Action 
Level? 

No 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
No 
Yes 

Tables 4 and 5 show the COCs that have been retained in the risk assessment 
and the values for the toxicological information available for those COCs. 

11.3.3 Exposure Assessment and Risk Characterization 

Section 11.3.3.1 describes the exposure assessment for this risk assessment. 
Section 11.3.3.2 provides the risk characterization including the Hazard Index 
value and the excess cancer risk for both industrial and residential land-uses. 

11.3.3.1 Exposure Assessment 

Attachment M shows the equations and parameter values used in the calculation 
of intake values and the subsequent Hazard Index and Excess Cancer Risk 
values for the individual exposure pathways. The appendix shows the 
parameters for both industrial and residential land-use scenarios. The equations 
are based on RAGS (USEPA, 1989a). The parameters are based on information 
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from RAGS (USEPA, 1989a) as well as other EPA guidance documents and 
reflect the RME approach advocated by RAGS. 

Table 4. Toxicological Parameter Values for Nonradioactive COCs 

COC name RfDo RfDinh Confidence SFo SFinh Cancer 

(mg/kg- (mglkg- (kg- (kg- Class" 

d) d) d/mg) d/mg) 

Arsenic 0.0003 - M 
Cadmium 0.0005 0.000057 H 
Chromium 0.005 - L 
(VI) 
Cyanide 0.02 - M 
Mercury 0.0003 0.000086 -
Nitratel 0.1 -- --
Nitrite· 
Selenium 0.005 -- -
Silver 0.005 -- -
Thallium -- -- -
Di-n-butyl 0.1 -- L 
phthalate I 

*Values are for nitrite (most conservative) 
RfD. - oral chronic reference dose in mg/kg-day 
RfD inh - inhalation chronic reference dose in mg/kg-day 
SF. - oral slope factor in (mg/kg-dayr1 

SF inh - inhalation slope factor in (mglkg-dayt 

1.5 

--
--
--
--
-
--
--
-
-

" EPA weight-of-evidence classification system for carcinogenicity 
A - human carcinogen 

15 
6.3 
42 

-
-
-

-
-
--
--

B1 - probable human carcinogen. Limited human data are available 

L-Iow 

B2 - probable human carcinogen. Indicates sufficient evidence in animals 
and inadequate or no evidence in humans. 
C - possible human carcinogen 
o -not classifiable as to human carcinogencity 
E - evidence of noncarcinogenicity for humans 

M - medium 
H - High 
- information not available 

D-8 

A 
81 
A 

0 
0 
0 

0 
0 
0 
0 



• 

DRAFT ruSK ASSESSMENT FOR SITE 46 

Table 5. Toxicological Parameter Values for Radioactive COCs 

CDC name SFe SFo SFinh Cancer 

(m2fpCi- (1/pCi) (1/pCi) Class A. 

yr) 
Tritium 0 7.2E-14 9.6E-14 A 

SF. - external exposure slope factor (risk/yr per pCifm2) 
SFo - oral (ingestion) slope factor (risk/pC i) 
SFinh - inhalation slope factor (risk/pCi) 
" EPA weight-of-evidence classification system for carcinogenicity 

A - human carcinogen 
B1 - probable human carcinogen. Limited human data are available 

10/3/96 

B2 - probable human carcinogen. Indicates sufficient evidence in animals 
and inadequate or no evidence in humans. 
C - possible human carcinogen 
D - not classifiable as to human carcinogencity 
E - evidence of noncarcinogenicity for humans 

Although the designated land-use scenario is industrial for this site, the risk 
values for a residential land-use scenario are also presented. These residential 
risk values are presented to show the potential to risk to human health even 
under the more restrictive land-use scenario. 

1\.3.3.2 Risk Characterization 

Table 6 shows that for the ER Site 46 nonradioactive COCs, the Hazard Index 

value is 0.04 and the excess cancer risk is 5 X 10-6 for the assumed industrial 
land-use scenario. The numbers presented included exposure from soil 
ingestion and dust inhalation for the nonradioactive COCs. 

For the residential land-use scenario, the Hazard Index value increases to 0.17 
and the excess cancer risk is 2 X 10-5. The numbers presented included 
exposure from soil ingestion and dust inhalation. Although USEPA (1991) 
generally recommends that inhalation not be included in a residential land-use 
scenario, this pathway is included because of the potential for soil in 
Albuquerque, NM to be eroded and, subsequently, for dust to be present even in 
predominantly residential areas. Because of the nature of the local soil, other 
exposure pathways are not considered (see Attachment M). 

For the radioactive COCs, contribution from the direct gamma exposure pathway 
is included. Table 7 shows the total effective dose equivalent (TEDE) for both 
an industrial (6 X 10-6 mrem/yr) and residential (8 X 10-6 mremlyr) land-use. In 
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accordance with proposed EPA guidance, the standard being utilized is an 
excess TEDE of 15 mrem/yr (40 CFR Part 196, 1994), corresponding to an 
excess cancer risk of approximately 3 x 10"'; the calculated dose values for ER 
Site 46 for both industrial and residential land-uses are weI! below that standard. 
The average radiation exposure due to natural sources (radon, internal 
radiation, cosmic radiation, and terrestrial radiation) in the U.S. is approximately 
295 mrem/yrtotal effective dose (NCRP, 1987), with approximately 198 mrem/yr 
due to radon, 40 mrem/yr due to internal radiation (mainly K-40), 29 mrem/yr due 
to cosmic radiation and 28 mrem/yr due to terrestrial caused radiation. The 
value of 295 mrem/yr corresponds to an estimated cancer risk of 6 x 10.3• 

For a perspective on the estimated risk associated with background levels of 
radionuclides and to emphasize the conservativeness associated with RAGS 
RME risk and dose calculations, the excess cancer risk from background 
concentrations of radionuclides for relevant exposure pathways has also been 
estimated using RAGS methodologies. For an industrial or residential land-use 
scenario, using the 95th percentile or UTL values of radionuclides present in the 
background soil, the excess cancer risk from soil ingestion is calculated as 4 x 
10-4. The excess cancer risk for the inhalation pathway (i.e., inhalation of radon 
gas) is calculated as 0.1 . 

Table 7 shows not only the dose but alsc the estimated excess cancer risk as 1 
x 10.10 for an industrial land-use and a value of 2 x 10.10 for a residential land
use. The excess cancer risk from the nonradioactive COCs and the radioactive 
COCs is not additive, as noted in RAGS (USEPA, 1989a). 
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Table 6. Risk Assessment Values for ER Site 46 Nonradioactive COGs. 

COC Name Maximum Industrial Land-use Residential Land-use 
concentration Scenario Scenario 
(mgJkg) 

Hazard! Cancer Hazard Cancer 
Index , Risk Index Risk 

Arsenic 7.S 0.02 SE-6 0.09 2E-5 
Cadmium 3.S {).O1 1E-9 0.03 2£-9 
Chromium <D.1 0.00 3E-10 0.00 4E-10 
(VI) 
Cyanide 0.16 0.00 -- 0.00 -
Mercury <0.04 0.00 I - 0.00 -
NitrateJ 1,400.0 0.01 -- 0.05 -
Nitrite'" 
Selenium <0.25 0.00 - 0.00 -
Silver 0.6 0.00 - 0.00 -
Thallium <0.5 - -- - -
Di-n-butyl 0.066J 0.00 -- 0.00 --
phthalate 

TOTAL 0.04 SE-S 0.17 2E-5 
- information not available 
• Nitrate/Nitrite assumed to be nitrite (most conservative) 

Table 7. Risk Assessment Values for ER Site 46 Radioactive COGs. 

coe Max. Total iotal Excess Excess 
Name Conc. Effective Effective Cancer Risk Cancer Risk 

IpCilg) Dose Dose for Industrial for 
Equivalent Equivalent Land-use Residential 
for Industrial for Land-use 
land-use Residential 
lmremlyr) Land-use 

(mremlyr) 
Tritium 0.044 6E-6 8E-6 1E-'\O 2E-10 

TOTAL 6E-6 BE·S 1E-10 2E-10 

• 
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11.4 Step 6. Comparison of Risk Values to Numerical Standards. 

The risk assessment analyses considered the evaluation of the potential for 
adverse health effects for bolh an industrial land-use scenario, which is the 
designated land-use scenario for this site, and also a residential land-use 
scenario. 

For the industrial land-use scenario, the Hazard Index calculated is 0.04; this is 
much 'ess than the numerical standard of 1 suggested in RAGS (1989a). The 

excess cancer risk is estimated at 5 x 10-6. In RAGS, the USEPA suggests that 

a range of values (10-6 to 10-4) be used as the numerical standard; the value 
calcu/ated for this site is in the low-end of the suggested acceptable risk range. 
Therefore, for an industrial land-use scenario, the Hazard Index risk assessment 
values are significantly less than the established numerical standard and the 
excess cancer risk is in the low-end of the suggested acceptable risk range. 

For the radioactive components of the industria/land-use scenario, the 

calculated dose is 6 x 10-6 mrem/yr, which is significantly less than the 
numerical standard of 15 mremfyr suggested in the draft EPA guidance. The 
excess cancer risk estimate is 1 x 10.1°, which is significantly less than the 
excess cancer risk from naturally occurring radioactive sources. 

For the residential land-use scenario, the calculated Hazard Index is 0.17, which 
is again significantly less than the numerical guidance. The excess cancer risk 
is estimated at 2 x 10-5: this value is in the middle of the suggested acceptable 

risk range. The dose from the radioactive components is 8 x 10-6 mrem/yr, 
which is significantly less than the numerical guidance. The associated cancer 
risk is 2 x 10-1°, significantly below background calculated risk values. 

11.5 Uncertainly Discussion 

The conclusion from the risk assessment analysis is that the potential effects on 
human health are small compared to established numerical standards. Although 
the maximum arsenic concentration (7.5 mg/kg) exceeds the calculated UTL, it is 
within the range of arsenic concentration values measured in the Site-Wide 
background study and may be part of background. Therefore, this risk 
assessment is conservative as arsenic is a significant contributor to both the 
Hazard Index and the excess cancer risk. The uncertainty in this conclusion is 
considered to be small. Because of the location and history of the site, there is 
low uncertainty in the land-use scenario and the potentially affected populations 
that were considered in making the risk assessment analysis. An RME 
approach was used to calculate the risk assessment values, which means that 
the parameter values used in the calculations were conservative and that the 
calculated intakes are likely overestimates. Maximum measured values of the 
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concentrations of the COCs were used to provide conservative results. Because 
the COCs are found in the surface soils and because of the location and 
physical characteristics of the site, there is little uncertainty in the exposure 
pathways relevant to the analysis. Table 4 shows the confidence in the 
toxicological parameter values. There is a mixture of estimated values and 
values from the Health Effects Assessment Summary Tables (HEAST) (EPA, 
1996c) and Integrateo Risk Information System {IRIS) (EPA, 1988, 1994b) data 
bases. Because of the conservative nature of the RME approach, the 
uncertainties in the toxicological values are not expected to be of high enough 
concern to change the conclusion from the risk assessment analysis. The overall 
uncertainty in all of the steps in the risk assessment process is considered to be 
not significant with respect to the conclusion reached. 

III. Summary 

The Old Acid Waste Line Outfall, ER Site 46, had relatively minor contamination 
consisting of some inorganic, organic and radioactive compounds. Although the 
maximum arsenic concentration (7.5 mg/kg) exceeds the calculated UTL, it is 
within the range of arsenic concentration values measured in the Site~Wide 
background study and may be part of background. In addition, based on historic 
records, arsenic is not considered to be a potentia! COCo Therefore, this risk 
assessment is conservative as arsenic is a significant contributor to both the 
Hazard Index and the excess cancer risk. Because of the location of the site on 
Kirtland AFB, the designated land-use scenario and the nature of the 
contamination, the potential exposure pathways identified for this site included 
soil ingestion and dust inhalation for chemical constituents and soil ingestion, 
dust inhalation, and direct gamma exposure for radionuclides. Using 
conservative assumptions and employing a RME approach to the risk 
assessment, the calculations show that for the industrial land-use scenario the 
Hazard Index (0.04) is significantly less than the USEPA standard of 1. The 
estimated cancer risk (5 x 10-6) is in the low-end of the suggested acceptable 
risk range. The calculations shew that for the residential land-use scenario the 
Hazard Index (0.17) is also sip,nificantly less than the USEPA standard of 1. The 
estimated cancer risk (2 x 10' ) is in the middle of the suggested acceptable risk 
range. The dose and corresponding cancer risk from the radioactive 
components are much less than EPA guidance values; the estimated doses are 
6 x 10-6 and 8 x 10-6 mremlyr for the industrial and residential land-use 
scenarios, respectively. These values are much less than the numerical 
guidance of 15 mremfyr in draft EPA guidance. The corresponding estimated 
cancer risk values are 1 x 1 0·1D and 2 x 10.10 for the industrial and residential 
land-use scenarios, respectively. These values are also much less than risk 
values calculated due to naturally occurring radiation. 

The uncertainties associated with the calculations are considered small relative 
to the conservativeness of the risk assessment analysis. We therefore concfude 
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that this site does not have significant potential to affect human health under 
either an industrial or a residential land-use scenario. 

The ecological risk for this site has not been estimated at this time. Site-Wide 
ecological risk analyses are being conducted and the relevant analyses for this 
site will be presented when available. 
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Sandia National Laboratories Environmental Restoration Program 

EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL AND 
RADIONUCLIDE CONTAMINATION 

BACKGROUND 

Sandia National Laboratories (SNL) proposes that a default set of exposure routes and 
associated default parameter values be developed for each future land-use designation 
being considered for SNL/NM Environmental Restoration project site. This default set of 
exposure scenarios and parameter values would be invoked for risk assessments unless 
site-specific information suggested other parameter values. Because many SNLINM ER 
sites have similar types of contamination and physical settings, SNL believes that the risk 
assessment analyses at these sites will be similar. A default set of exposure scenarios and 
parameter values will facilitate the risk assessments and subsequent review. 

The default exposure routes and parameter values suggested are those that SNL views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the USEP A Region VI and NMED, SNL proposes that these default 
exposure routes and parameter values be used in future risk assessments. 

At SNUNM, all Environmental Restoration (ER) sites exist within the boundaries of the 
Kirtland AFB. Approximately 157 potential waste and release sites have been identified 
where hazardous, radiological, or mixed materials may have been released to the 
environment. Evaluation and characterization activities have occurred at all of these sites 
to varying degrees. Among other documents, the SNLlER draft Environmental 
Assessment (DOE, 1996) presents a summary of the hydrogeology of the sites, the 
biological resources present and proposed land use scenarios for the SNUNM ER sites. 
At this time, all SNLINM ER sites have been tentatively designated for either industrial or 
recreational future land use. 

Based on this and other related information, the SNLINM ER project has screened the 
potential exposure routes and identified default parameter values to be used for calculating 
potential intake and subsequent hazard index and risk values. EPA (EPA, 1989a) provides 
a summary of exposure routes that could potentially be of significance at a specific waste 
site. These potential exposure routes consist of 

• Ingestion of contaminated drinking water; 
• Ingestion of contaminated soil; 
• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fiuits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; 
• Ingestion of contaminated surface water while swimming; 
• Dermal contact with chemicals in water; 
• Dermal contact with chemicals in soil; 
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• Inhalation of airborne compounds (vapor phase or particulate), and; 
• External exposure to penetrating radiation (immersion in contaminated air; immersion 

in contaminated water and exposure from ground surfaces with photon-emitting 
radionuclides). 

Based on the location of the sites and the characteristics of the surface of the sites, we 
have evaluated these potential exposure routes to detennine which should be considered in 
risk assessment analyses (the last exposure route is pertinent to radionuclides only). At 
SNLINM ER sites, there does not presently occur any consumption of fish, shell fish, 
fiuits, vegetables, meat, eggs, or dairy products that originate on-site. Additionally, no 
potential for swimming in surface water is present due to the high-desert environmental 
conditions. As documented in the computer code RESRAD manual (ANL, 1993), risks 
resulting from immersion in contaminated air or water are not significant compared to 
risks from other radiation exposure routes; these are therefore not included. SNUNM ER 
has therefore excluded the following four potential exposure routes from further risk 
assessment evaluations at any SNLINM ER site: 

• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; and 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radio nuclides related to immersion in contaminated 
air or water is also eliminated. 

For future risk assessments, the exposure routes that will be considered are: 

• Ingestion of contaminated drinking water; 
• Ingestion of contaminated soil; 
• Inhalation of airborne compounds (vapor phase or particulate). 
• Dermal contact with chemicals in water; 
• Dermal contact with chemicals in soils; and 
• External exposure to penetrating radiation from ground surfaces with photon-emitting 

radionuclides. 

EQUATIONS AND DEFAULT PARAMETER VALUES FOR IDENTIFIED 
EXPOSURE ROUTES 

In general, SNLINM expects that ingestion of compounds in drinking water and soil will 
be the more significant exposure routes for chemicals; external exposure to radiation may 
also be significant for radionuclides. All six of the above routes will, however, be 
considered. The general equations for calculating potential intakes via these routes are 
shown below. The equations are from the Risk Assessment Guidance for Superfund: 
Volume 1 (EPA, 1989a and 1991). Also shown are the default values SNLJNM ER 
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suggests for use in Reasonable Maximum Exposure (RME) risk assessment calculations 
for an industrial scenario, based .on EPA and other governmental agency guidance. The 
pathways and values for chemical contaminants are discussed first, followed by those for 
radionuclide contaminants. 

Chemicals 
Ingestion of Chemicals in Drinking Water: 
Scenario: A person ingests tap water and beverages made from tap water. All tap water 
consumed is assumed to come from an on-site drinking well. In accordance with EPA 
guidance, the default parameter values used reflect a residential exposure. 

Intake (mgikg-day) = CW x IR x EF x ED 
BWxAT 

Parameter 
CW 
IR 

EF 

ED 

BW 

AT 

CW = chemical concentration in water (mg/L) 
IR = ingestion rate (L water/d); 
EF = eJ.'Posure frequency (d/yr); 
ED = exposure duration ()T); 
BW = body weight (kg); 
AT = averaging time (d) 

Units Point Value Justification 
mg/L site-specific 
Ud 2 Exposure Factors Handbook (EPA, 1989b); reasonable 

worst-case value 
d/yr 350 E""posure Factors Handbook (EPA, 1989b) and 

RAGS, Vol 1, Part B (EPA, 1991), reasonable worst-
case value 

yr 30 Exposure Factors Handbook (EPA, 1989b) and 
RAGS, Vol 1, Part B (EPA, 1991), reasonable worst-
case value 

kg 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate 

d RAGS (EPA, 1989a); 
10950 ED x 365 d/y for noncarcinogenic effects; 
25500 70 vr x 365 d/y for carcinogenic effects. 
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Ingestion of Chemicals in Soil: 
Scenario: A worker engages in a combination of indoor and outdoor activities for 8 hours 
per day with inadvertent ingestion of soil from a layer of soil on the inside surfaces of the 
fingers and thumb from outdoor activities or inadvertent ingestion of soil from handling of 
food or cigarettes. An EPA suggested average value of 100 mgld is used for the ingestion 
rate. 

Intake (mglkg-day) = CS x IR X 00-0 kg/mg) x EFx FI x ED 
BWxAT 

Parameter 
CS 

CS = chemical concentration in soil (mg/kg); 
IR = ingestion rate (mg soiUd); 
FI = fraction ingested (default to 1); 
EF = e" .. posure frequency (d/yr); 
ED = eA-posure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 

Units Point Value Justification 
mg/kg site-specific 

IR mg/d 100 Exposure Factors Handbook (EPA, 1989b), RAGS 
(EPA. 1989a); conservative estimate 

EF d/yr 250 Reasonable worst-case value for worker; RAGS (EPA, 
I 989a) 

FI - I Worst-case value 
ED vr 30 Reasonable worst-case value for worker 
BW kg 70 Exposure Factors Handbook (EPA, 1989b); 

conservative estimate 
AT d RAGS (EPA, 1989a); 

10950 ED x 365 d1y for noncarcinogenic effects; 
25500 70 vr x 365 d/v for carcino.llenic effects. 

Inhalation of Airborne (vapor phase or particulate) Chemicals: 
Scenario: A worker is engaged in activities (indoors or outdoors) and inhales contaminant 
vapors present in the air or is exposed to contaminant particulates present in the air. 

Intake (mglkg-day) = CA x IR x ET x EF x ED 
BWxAT 

CA = chemical concentration in air (mg/m3); 
IR = inhalation rate (m%); 
ET = exposure time (hid); 
EF = exposure frequency (d/yr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 
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Parameter Units Point Value Justification 
CA ~ mg/m' site-specific 
IR m3/h 2.5 Exposure Factors Handbook (EPA, 1989b); reasonable 

worst-case value 
EF dlvr 250 Reasonable worst-case value for worker 
ET hid g Reasonable worst-case value 
ED vr 30 Reasonable worst-case value for worker 
BW kg 70 Exposure Factors Handbook (EPA, 1989b); 

conservative estimate 
AT d RAGS (EPA, 1989a); 

10950 ED x 365 diy for noncarcinogenic effects; 
25500 70 vr x 365 div for carcino~enic effects. 

The chemical concentration in air can be either measured or calculated based on the 
concentration of contaminants in the soil. Iffield measurements are not available, vapof
phase concentrations can be determined using a volatilization factor (VF) to define the 
relationship between the concentration of contaminant in soil and the volatilized 
contaminants in air. Likewise, chemical concentrations based on particulates can be 
determined using a particulate emission factor (PEF) to define the relationship between the 
contaminant concentration in soil with the concentration of respirable particles in air due 
to fugitive dust emissions. The volatilization factor was established as part of the Hwang 
and Falco (1986) model developed by EPA's EXposure Assessment group. The 
particulate emission factor is derived by Cowherd (1985), applicable to a typical 
hazardous waste site where the surface contamination provides a relatively continuous and 
constant potential for emission over an extended period of time. The equations for 
calculating VFs and PEFs can be found in EPA (EPA, 1991). Alternative methods for 
calculating these factors are also available. These alternative methods can be discussed 
with EP AlNMED staff for use in risk assessments if they can be shown to be technically 
consistent or superior to current published guidance. 

Dermal Contact with Chemicals in Water: 
Scenario: A worker is in contact with contaminants in water, primarily through hygienic 
activities as hand washing or showering. 

Absorbed Dose (mg/kg-day) = CW x SA x 104 cm2/m2 x PC x ET x EF x ED x 1 LlI03 cm3 

BWxAT 

CW = chemical concentration in water (mgIL); 
SA = skin surface area for contact (m2); 
PC = chemical specific dermal permeability constant (cmIh); 
ET = exposure time- (hid); 
EF = exposure frequency (d1yr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d) 
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Parameter Units Point Value J ustilication 
CW mWL site-specific 
SA m2 2 E:\.-posure Factors Handbook (EPA, 19S9b); 

(represents total body exposure); reasonable worst-
case value 

PC cm/h chemical see e.g., Dermal E:\.-posure Assessment (EPA, 1992) 
specific 

EF dlvr 250 Reasonable worst-case value for worker 
ET hid 0.25 Dermal Exposure Assessment (EPA, 1992); 

reasonable worst case .,,'alue 
ED VI 30 Reasonable worst-case value for worker 
BW kg 70 Exposure Factors Handbook (EPA, 1989b); 

conservativeestirnate 
AT d RAGS (EPA, 19S9a); 

10950 ED x 365 dJy for noncarcinogenic effects; 
25500 70 "T x 365 dJv for carcinogenic effects. 

Dermal Contact with Soil: 
Scenario: A worker is in contact with contaminants in soil for an exposure duration 
determined through discussions with EP AlNMED staff. A worker gets exposure to the 
head, hands, forearms and lower legs. 

Absorbed Dose (mg/kg-day) = CS x (10-6 kg/mg) x SA x AF x ABS x EF x ED 
BWxAT 

CS = chemical concentration in soil (rnglkg); 
SA = skin surface area for contact (rn2); 
AF = soil to skin adherence factor (rng/crn2

); 

ABS = absorption factor (unitless); 
EF = exposure frequency (dJ)T); 
ED = e>..-posure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 
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Parameter Units Point Justification 
Value 

CS mw'kg site-specific 
SA 

, 
0.53 Dennal E:\:posure Assessment (EPA, 1992); m-

{accounts for adult exposure to head, hands, forearms, 
and lower legs); reasonable worst-case value 

AF mgfcm2 1.0 Dennal Exposure Assessment (EPA, 1992); 
reasonable worst-case value 

ABS --
EF dlvr 250 Reasonable worst-case value for worker 
ET bid TBD To be detennined based on discussions with NMED 

staff. 
ED vr 30 Reasonable worst-case value for worker 
BW kg 70 Exposure Factors Handbook (EPA, I 989b); 

conservative estimate 
AT d RAGS (EPA, 1989a); 

10950 ED x 365 dly for noncarcinogenic effects; 
25500 70 vr x 365 dlv for carcinogenic effects. 

EPA (EPA, 1992) recognizes that dermal contact exposure remains the least well 
understood of the major exposure routes. Chemical-specific data are often not available 
and dose-response relationships specific to dermal contact are not available. EPA (EPA, 
1992) provides guidance on assessment of dermal exposure, including determination of 
permeability coefficients and other related parameters. 

In addition to the equations presented above for absorbed dose via steady-state dermal 
exposure, EPA (EPA, 1992) presents methods for calculation of absorbed doses for 
unsteady-state exposure; these methods generally produce lower estimates of absorbed 
dose. The document also presents a screening process for determining if site-specific 
calculations of dermal exposure are necessary, assuming that dermal exposure is deemed a 
potentially valid route of contaminant exposure. In general, SNUNM ER will use the 
latest guidance available from EPA on dermal exposure. This is an area where discussions 
with EP AlNMED staff on appropriate assumptions and parameter values is essential. 
Discussions with EPAINMED staff are also necessary to detennine when this exposure 
route should be invoked. 
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Radionuclides 
Radionuclide Carcinogenic Effects from Water: Residential 
Scenario: A worker drinks radioactively-contaminated water and inhales vapor from the 
water. 

Total risk = (Crw x SF. x IRw x EF x ED) + (Crw x SF j X IR.ir x K x EF x ED) 

Parameter 
Crw 
SFi 

SF. 

EF 
ED 

!Rair 
IR.. 
K 

Crw = radionuclide concentration in water (pCi/L) 
SFi = inhalation slope factor (risk/pCi) 
SFo = oral (ingestion) slope factor (risk/pCi) 
EF = exposure frequency (dly) 
ED = exposure duration (y) 
IR.ir = indoor inhalation rate (m3/d) 
IRw = water ingestion rate (Ud) 
K = volatilization factor (unitless) 

Units Point Value Justification 
pCi/L site-specific 

risk/pCi radionuclide-
specific 

risk/pCi radionuclide-
specific 

d/y 350 RAGS (EPA, 1989a) 
v 30 Reasonable worst-case estimate. 
m3/d 15 RAGS (EPA, 1989a) 
Ud 2 Reasonable worst-case estimate. 
unitIess 0.5 RAGS (EPA, 1989a) 

Radionuc1ide Carcinogenic Effects from Soil: Industrial 
Scenario: A worker inadvertently ingests soil, inhales vapor and particulates from soil and 
is externally exposed to penetrating radiation ground surfaces contaminated with photon
emitting raruonuclides. 

Total risk = Cn x ED x [(SF. x lO·3g/mg x EF x IR.oil) + (SFi x 101g/kg x EF X IR.ir NF) 
+ (SFjx l03g!kg x EF x IR.ir IPEF) + (SF. x 103g/kg x D x SD x (l-S.)x T.)] 

Cn = radionuclide concentration (pCi/g) 
SFj = inhalation slope factor (risk/pCi) 
SF. = oral (ingestion) slope factor (risk/pCi) 
SF. = external exposure slope factor (risk/y per pCilm2) 
EF = exposure frequency (d/y) 
ED = exposure duration (y) 
IR.;, = inhalation rate (m3/d) 
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Parameter 
C, 
SF; 

SFo 

IR.ail 

VF 
PEF 
D 
SD 
S. 
T. 

Units 
pCilg 

riskJpCi 

risk/pCi 

= soil ingestion rate (mg/d) 
= soil-to-air volatilization factor (m3/kg) 
= particulate emission factor (m3/kg) 
= depth of radio nuclides in soil (m) 
= soil density (kg/m3

) 

= gamma shielding factor (unitless) 
= gamma exposure factor (unitless) 

Point Value Justification 
site-specific 

radionuc1ide-
specific 
radionuclide-
specific 

SF. riskJy per radionuclide-
pCilm2 specific 

EF dlv 250 RAGS (EPA 1989a} 
ED v 30 Reasonable worst-case estimate. 

IR.ir mJ/d 20 RAGS (EPA, 1989a) 

IR.oil mgld 100 Reasonable worst-case estimate. 

VF m.l/kg nuclide-specific 
PEF m3/kg 1.32 x 109 Region VI guidance. 
0 m 0.1 RAGS (EPA, 1989a) 
SD kg/mJ 1430 RAGS (EPA, 1989a) 

S. unitIess 0.2 RAGS (EPA, 1989a) 

T. unitless 1 RAGS (EPA, 1989a) 

Summary for an Industrial Land-Use Scenario 
SNL proposes the described default exposure routes and parameter values for use in risk 
assessments at sites that have an industrial future land-use scenario. The parameter values 
are based on EPA guidance and supplemented by information from other government 
sources. The values are generally consistent with those proposed by Los Alamos National 
Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNL will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 

Su!IlII!a!Y for an Residential Land-Use Scenario 
Sandia may choose to evaluate some sites using a residential land-use scenario in order to 
provide an indication of the effects of data uncertainty on risk value calculations or in 
order to potentially mitigate the need for institutional controls or restrictions on Sandia 
ER sites. For a risk assessment evaluating a residential land-use scenario, Sandia will use 
parameter values as documented in the Risk Assessment Guidance for Superfund (RAGS, 
1989a). That EPA guidance document provides detailed discussion on the appropriate 
values to use for all of the potential exposure pathways. 
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GENERAL RISK ASSESSMENT COMMENTS 

1. Conclusions throughout the report are based largely on comparisons with 
previously established upper tolerance limits (UTLs). These UTLs have not 
been approved by NMED or limits (UTLs). These UTLs have not been 
approved by NMED or EPA and are therefore considered draft. The 
presented values have been compared with protective screening values for 
human health. Both residential and industrial scenario screening values 
have been considered since Sandia does not have a rmal future land use plan 
at this time. 

2. 

3. 

Response: DOE/SNL understands that UTLs are considered draft until approved 
by NMED and EPA. As of April 1996. DOElSNL has a final future land use plan 
and risk assessments will use future land use scenarios based upon that plan. 

The sites with reported radionuclides above background levels were 
evaluated based on a DOE established acceptable dose. EPA Region 6 policy 
requires that the evaluation of risk to radionudides include an estimation of 
potential carcinogenic risk. A revision to the risk evaluation is requested. 

Response: DOElSNL will provide potential carcinogenic risk and dose due to 
radionuclide contamination in future NFA proposal submissions and 
resubmissions. 

For all sites, the following issues must be addressed: 1) potential ecological 
risk posed at the site, 2) the site as a potential source for ecological risk in 
transport of constituents through the septic system into Tijeras Arroyo, and 
3) detection limits relative to human health-based screening levels. 

Response: DOElSNL is currently working on ecological risk assessments for all 
ER Sites which will be submitted as a supplemental document to NMED upon 
completion. DOElSNL considers detection limits in preparing human health
based risk assessments. 

SNUNM ER ProjCe! 
October 1996 

143 
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Comment Responses 



• Specifit Risk Assessmm1 OU 1309 

9. Site 46, OU 1309, Old Acid Waste Line Outfall Site 

See general comment on risk analysis of radio nuclides. {The sites with 
reported radionuclides above background levels were evaluated based on a 
DOE established acceptable dose. EPA Region 6 policy requires that the 
evaluation of risk to radionuclides include an estimation of potential 
carcinogenic risk. A re\'ision to the risk evaluation is requested.] 

Response: SNUNM has recently completed, with EPA Region VI concurrence, a 
quantitative risk assessment for all contaminants, including cancer-causing 
radionuclides. in soil. The section Site 46. OU 1309. Old Acid Waste Line Site in 
NMED Site-Specific Technical Comments discusses the risk assessment. 

SNUNM ER Project 
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U.S. Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Albuquerque, NM 87185-5400 

tJAH z. _ 

CERTIFIED MAIL - RE;-URN RECEIPT REQUESTED 

Mr. James Bearzi, Chief 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
2044 Galisteo Street 
P.O. Box 28110 
Santa Fe, NM 87502-2100 

Dear Mr. Bearzi: 

Enclosed is one of two NMED copies of the Department of Energy and Sandia 
National Laboratories/New Mexico response to the NMED Notice of Deficiency 
(NOD), dated October 13, 1999, for Environmental Restoration sites 7, 46, 48, 
50,136,159,166,227,229,230,231,233,234, and 235. These si"tes were all 
included in the 2nd batch of No Further Action (NFAI proposals. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

Sincerely, ...t1 
474 (£ 

Michael J. Zamorski " 
Area Manager 



Sandia National Laboratories 
Albuquerque, New Mexico 

December 1999 

Environmental Restoration Project 
Responses to NMED Notice of Deficiency 
No Further Action Proposals (2nd Round) 

Dated June 1995 

INTRODUCTION 

Sandia National LaboratorieslNew Mexico (SNUNM) is submitting this Notice of Deficiency 
(NOD) response for sites managed by the Tijeras Arroyo Operable Unit (OU)-1309 and the 
Technical Area (TA) IT au 1303. This response addresses Enclosures A and B comments in the 
October 13,1999 NOD (NMED, 1999). 

This is the second NOD response for Environmental Restoration (ER) Sites 50 and 235. Most of 
the following information addresses omissions in the ER Sites 50 and 235 No Further Action 
(NFA) Proposals (SNUNM, 1995) and the first ER Sites 50 and 235 NOD responses (SNlfNM, 
1996). This response addresses the need for reorganizing the confirmatory sampling analytical 
data and conducting human health and ecological risk assessments. For ER Site 50, this response 
also contains additional analytical data obtained during the Voluntary Corrective Measure 
activities recently conducted at nearby ER Site 228A (the Centrifuge Dump Site) in 1999 
(SNUNM, 1999). For ER Site 235, this response addresses the need for reorganizing the 
confirmatory sampling analytical data and conducting human and ecological risk assessments. 
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• 

Site-Specific Comments 

RESPONSES TO NMED NOTICE OF DEFICIENCY COMMENTS 
ON NO FURTHER ACTION PROPOSALS 

ER SITES 7, 46, 48,135,136,159,165,166, 167,227,229,230,231,232,233, AND 234 
JUNE 1995 (2ND ROUND) 

ENCLOSUREB 

The following discussion documents the negotiations between SNLINM ER staff and 
NMED HRMB staff as requested in NMED (1999). These negotiations were finalized in a 
November 17, 1999 meeting . 

AUI2-99fWP/SNL:rs4712.doc 8 3014(;2.225.1412113199 4:53 PM 



The outfalls at ER Sites 46 and 227 are of the most concern to the HRMB; the others, 
which are storm drain outfaIls, are clustered near ER sites 46 and 227. More specifically, 
ER Sites 229, 230, and 231 are grouped near ER Site 227; whereas, ER Sites 232,233, and 
234 are located near ER Site 46. Additional site characterization work proposed includes: 

1. Locate each outfall accurately. 

Response: SNLINM will locate each outfall accurately for ER Sites 46,227,229,230, 
23! , 232, 233, and 234_ The recent discussions have revealed that the type of water 
released to each site needs to be clarified. ER Site 46 received rinse waters from TA-J 
buildings. ER Sites 227 and 229 received rinse waters from T A-ll buildings. ER Sites 
230,231,232, and 233 currently receive storm water from TA-N. ER Site 234 
previously received storm water from TA-IV, but is now inactive. Except for ER Site 
232, all of these OU 1309 sites were documented in the 2nd Round of the NFA proposals. 
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Site-Spedfic Comments 

2. 

3. 

4. 

The NFA proposal for ER Site 232 was submitted in the 8th Round in July 1997; 
additional work for ER Site 232 is addressed in SNUNM (1999). 

Collect and analyze soil samples at the points of surface discharge and along the 
drainage channels. Analytical results of previous sampling will be used, to the extent 
possible, to meet this requirement. 

Response: SNUNM will collect and analyze soil samples at the points of surface 
discharge and along the drainage channels that are unlined. More details are presented in 
item #4 below. Analytical results of previous sampling will be used. to the extent 
possible, to meet the NMED requirement. The soil samples will be collected according to 
the following Fiscal Year (FY) schedule: ER Site 46 (PYOl), ER Site 227 (FYO!), ER 
Site 229 (FYOl), ER Site 230 (FY02), ER Site 231 (FY02), ER Site 232 (pYO!), ER Site 
233 (FY02), and ER Site 234 (FY02). 

Collect deep soil samples and vapor samples at ER Sites 46 and 227. Two lS0-ft 
deep boreholes should be drjJled at ER Site 46; oue similar borehole should be 
drilled at ER Site 227. The soil-vapor monitor wells will be permanent instaUations. 
Soil samples will be analyzed for radiological constituents, metals. volatile organic 
compounds, semi-volatile organic compounds, high explosives, hexavalent 
chromium, iron, and chloride. 

Response: SNUNM will install two permanent 150-foot deep soil-vapor monitor wells at 
ER Site 46 and one similar monitor well at ER Site 227. At ER Site 46, the flrst well will 
be located at the end of the acid waste line, while the second well will be located at the 
southern end of the site. [The end (former outfall) of the acid waste line is estimated to 
be about 50 ft south-southwest of monitor well TJA-3.] The ER Site 227 well will be 
located at the eastern end of the site near the slope break Soil samples will be analyzed 
for radiological constituents (gamma spectroscopy and gross alphalbeta), RCRA metals, 
volatile organic compounds, semi-volatile organic compounds, high explosives, 
hexavalent chromium, iron, and chloride. According to the FYOO baseline, performance 
of this fieldwork is scheduled for FYO 1. 

ColJecl shallow subsurface soil samples at each storm drain outfall (two boreholes at 
each location at maximum depths of 5 ft). The soil samples will be analyzed for 
radiological constituents, metals, volatile organic compounds, semi-volatile organic 
compounds, and high explosives. 

Response: SNUNM will collect shallow subsurface samples at two locations each at the 
stonn-drain outfalls (ER Sites 230, 231,232.233, and 234). The samples will be 
collected at a depth of five ft, bgs from band-augered boreholes. Except for ER Site 234, 
the boreholes for the TA-IV storm-drain outfaUs wjJ] be located 5 ft and 30 ft downslope 
from the lowermost concrete structures at ER Sites 230, 231, 232, and 233. Not to be 
forgotten, ER Site 232 is unique because two stonn drains are located there. At the 
remaining TA-IV storm-drain outfall (ER Site 234), the boreholes will be 10cated at a 
similar lateral spacing with the northernmost borehole being located at the lowermost tip 
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Site-Specific Comments 

5. 

of the site. The soil samples from each site will be analyzed for radiological constituents 
(gamma spectroscopy and gross alphalbeta), RCRA metals, volatile organic compounds. 
semi-volatile organic compounds. and high explosives. 

Collect a surface soil sample upstream of the drop inlet at ER Site 230. The soil 
sample will be analyzed for radiologicaJ constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, and high explosives. 

Response: SNUNM also will collect a surface (0 - 0.5 ft, bgs) soil sample for ER Site 
230. The sample will be collected upstream of the drop inlet and next to the chain-link 
fence. The soil sample will be analyzed for radiological constituents (gamma 
spectroscopy and gross alphalbeta), RCRA metiUs, volatile organic compounds, 
semi-volatile organic compounds. and high explosives. 

6. A new ground-water monitor well will be installed at the bottom of the slope at ER 
Site 46. The well will be completed in the regional aquifer, ifpercbed water is not 
encountered. 

Response: SNlJNM will install a gwundwater monitor well at the bottom of the slope at 
ER Site 46. The well wi]] be completed in the regional aquifer, if perched water is not 
encountered. 

7. Summarize in written form, as applicable, all geologic, hydrologic, and 
ground-water quality data for all boreholes and ground-water monitor wells in the 
vicinity of ER Sites 46 and 227. The information requested above for the TA·2 septic 
systems will meet this requirement for ER Site 227, which is located adjacent to 
TA-2. 

Response: SNl.JNM will surrunarize in written form, as applicable, all geologic. 
hydrologic, and groundwater quality data for all boreholes and groundwater monitor wells 
in the vicinity of ER Sites 46 and 227. This information will be presented in the Sandia 
North Groundwater Investigation Annual Report for FYO} or FY02. 

8. Revise and resubmit the data tables in the NF A proposals for each site, meeting the 
standards achieved in the 12th Round NFA proposals. 

Response: After all the requested soil samples have been collected and the analytical 
results received, SNUNM will revise and resubmit the soil-sample data tabies for ER 
Sites 46, 227. 229, 230, 231, 232, 233, and 234 in a format meeting the standards set in 
the 12th Round NFA proposals. Risk assessments (human-health and ecological) will be 
prepared. The data tables and risk assessments will be incorporated into the 'statement of 
basis' format . 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 <®"' , ~.~" .... ' 
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NOV 1 2 2004 
CERTIFIED MAIL--RETURN RECEIPT REQUESTED 

Mr. James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 
... 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting additional information to complete responses to the New Mexico 
Environment Department (NMED) for the Solid Waste Management Units (SWMUs) 
identified below: 

OU 1303, SWMUs 1 and 3: This submittal documents the final backfilling of the 
Voluntary Corrective Measure excavation and provides a risk assessment. It is an 
addendum to the No Further Action (NFA) proposal of September 1997 and provides 
additional information in response to the three NMED Requests for Supplemental 
Information (RSls) of January, June, and December 1999. 

OU 1306, SWMU 78: This submittal completes the response to the NMED RSI of 
May 2000. It includes results of additional sampling, a geophysical survey, an NFA 
proposal, and a risk assessment. 

OU 1306, SWMU 196: This submittal completes the response to the NMED RSI of 
May 2000. It includes the results of additional sampling, an NFA proposal, and a risk 
assessment. 

OU 1309, SWMU 45: This submittal completes the response to the three NMED 
RSls of January, June, and December 1999. It provides results of the additional 
requested fieldwork and evaluates newly identified information that was not available 
at the time of the initial response in September1999. It also includes a risk 
assessment. 

OU 1309, SWMU 46: This submittal completes the response to the NMED Notice of 
Deficiency of October 1999 and provides the final results for the Voluntary Corrective 
Action (VCA) conducted at the site in 2003. In addition to the results of the VCA, it 
includes a risk assessment. 

Review and analyses of all relevant data for these SWMUs indicate that 
concentrations of constituents of concern are lower than applicable risk assessment 
action levels. Based upon confirmatory sampling data, constituents of concern that 



411 

. J. Bearzi (2) NOV 1 Z 2004 

could have been released from each site to the environment pose an acceptable 
level of risk under current and projected land use. Therefore, a determination of 
Corrective Action Complete without controls is recommended for all these SWMUs. 

If you have any questions regarding this submittal, please contact John Gould of my 
staff at (505) 845-6089. 

Enclosures 

cc w/enclosures: 
W. Moats, NMED (Via Certified Mail) 
M. Gardipe, DOE/SC/ERD 
C. Voorhees, NMED-OB, Santa Fe 
D. Bierley, NMED-OB 

cc w/o enclosures: 
L. King, EPA Region 6 (Via Certified Mail) 
F. Nimick, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
C. Chocas, SNL, MS 1120 
J. Copland, SNL, MS 1087 
D. Miller, SNL, MS 1088 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
A. Blumberg, SNL, MS 0141 

Sincerely, 

;j' 

If/I ill ;/ 
/A' "J~42>-c.~ 

. Patty Wagner r~ 

Manager 
" 



Sandia National Laboratories 
Albuquerque, New Mexico 

October 2004 

Environmental Restoration Project 
Response to the NMED Notice of Deficiency 

for Solid Waste Management Unit 46 
No Further Action Proposal (2nd Round) 

Dated June 1995 

INTRODUCTION 

Sandia National LaboratorieslNew Mexico (SNLINM) is submitting this Notice of Deficiency 
(NOD) response for Solid Waste Management Unit (SWMU) 46 (the Old Acid Waste Line 
Outfall), which is managed by the Tijeras Arroyo Operable Unit (TJAOU). 

Several site-specific compliance documents are applicable to SWMU 46. In 1995, SNLINM 
submitted a proposal for no further action (NFA) to the New Mexico Environment Department 
(NMED) (SNLINM June 1995). After receiving NOD comments (NMED July 1996), SNLlNM 
submitted an NOD response in 1996 (SNLlNM October 1996). In 1999, NMED issued a second 
set of NOD comments that requested several types of additional sampling (NMED October 
1999). SNLINM submitted a second NOD Response in 1999 that merely acknowledged the need 
for the additional sampling (SNLlNM December 1999a). This third response follows the NMED 
October 1999 format and presents analytical results for the requested sampling. This response 
also discusses the Voluntary Corrective Action (VCA) that was conducted at SWMU 46 in 2003. 

SWMU 46 is the inactive outfall (discharge point) for the Old Acid Waste Line (SWMU 226) 
that was connected to research buildings in Technical Area (T A)-l (Figure 1). Prior to the 
SWMU 46 VCA excavation work, the acid waste line was exposed at the north end of 
SWMU 46. The line consisted of 8-inch-diameter, vitrified clay pipe (VCP). From about 1948 
through late 1974, SWMU 46 discharged acid waste water that contained a variety of chemicals. 
Process knowledge indicates that the constituents of concern (COCs) for SWMU 46 consist of 
metals, polychlorinated biphenyls (PCBs), volatile organic compounds (VOCs), semivolatile 
organic compounds (SVOCs), cyanide, nitrate, and radionuclides (gamma emitters and tritium). 
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The Comprehensive Environmental Assessment and Response Program report (DOE 1987) states 
that the discharge rate for SWMU 46 was 130,000 gallons per day (gpd). However, no other 
documents substantiate this rate. Assuming that 130,000 gpd were discharged for 27 years at a 
constant rate, the resulting total would be approximately 1.3 billion gallons of waste water. 

A considerable amount of process knowledge has been obtained since submittal of the 
SWMU 46 NFA proposal (SNUNM June 1995) and the two SWMU 46 NOD responses 
(SNLINM October 1996; SNLINM December 1 999a). In 2000, a review of historic aerial 
photographs was conducted. Most important was the identification ofthree outfall ditches at 
SWMU 46 (Figure 2). During 1948 through 1974, waste water discharged into three nearly 
parallel, earthen outfall ditches (OD-I, OD-2, and OD-3) that extended southeastward from 
the acid waste line and merged into a confluence on the northern rim of Tijeras Arroyo 
(Attachment A). Each of the outfall ditches was approximately 3 feet deep, 5 feet wide, and 
700 feet long. The ditches were not lined with concrete or other material. More details 
concerning the process knowledge for SWMU 46 are discussed in the SWMU 46 VCA Plan 
(Attachment A). 

The historic aerial photographs also showed that T A-IV construction activities have disturbed 
much of the SWMU 46 area. In 1977, a 1,1 50-foot long storm-water ditch was constructed at the 
southwest comer ofTA-IV (Figure 3). The ditch was used for about one year to drain storm 
water from unpaved T A-IV parking lots. In late 1978, the northern end of the storm-water ditch 
and nearly the entire length of each outfall ditch were backfilled with soil. The near total 
disappearance of the three outfall ditches contributed to the remaining segment of the storm
water ditch being mistakenly identified in 1994 as the SWMU 226 discharge point (the 
SWMU 46 outfall). Soil samples were collected from the storm-water ditch in 1994. 

In July 2000, the confluence of the SWMU 46 outfall ditches was identified in the field for 
the first time. The remaining easternmost segments ofOD-l and OD-2 were found to be about 
60 feet long. No evidence was found for Outfall Ditch (OD)-3 because the southeastern end of 
OD-3 had been disturbed by the installation of aT A-IV storm-water outfall pipe. The pipe and 
associated storm-water discharge has been identified as SWMU 234 (SNUNM December 2002). 
TA-IV storm water discharged at SWMU 234 from 1979 until the early 1990s. 

This NOD response restates each of the NMED comments (in bold font) in the same order in 
which the comments were provided. Following each comment, the word "Response" introduces 
the SNLINM reply. Additional supporting information is included in the attachments. 
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Site-Specific Comments 

Site Specific Comments 
October 1999 Notice of Deficiency 

Proposed Additional Site Characterization Work 
Sandia National Laboratories / U.S. Department of Energy 

Responses to the Notice ofD~ficiency 
Issued November 15, 1995, for 

No Further Action Proposals (June 1995, Round 2 NFAs) 

ER Sites 46, 232, 233, 234, 227, 229, 230, and 231 (OU 1309 Outfalls) 

The outfalls at ER Sites 46 and 227 are of the most concern to the HRMB; the others, 
which are storm drain outfalls, are clustered near ER sites 46 and 227. More specifically, 
ER Sites 229, 230, and 231 are grouped near ER Site 227; whereas, ER Sites 232,233, 
and 234 are located near ER Site 46. Additional site characterization work proposed 
includes: 

1. Locate each outfall accurately. 

Response: Accurate locations for each outfall are shown in Figure 1. SWMU 46 (the 
Old Acid Waste Line Outfall) encompasses approximately 2.25 acres at the southwest 
comer ofTA-IV. In 2000, the boundary for SWMU 46 was revised to encompass 
the three outfall ditches where waste water had discharged. As mentioned in the 
Introduction, the storm-water ditch was not a waste-water discharge location. Figure 4 
shows the former and revised boundaries for SWMU 46. 

This NOD Response solely addresses SWMU 46. The NOD Response for SWMUs 230 
through 234 was submitted to NMED in 2002 (SNLINM December 2002). The NOD 
Response for SWMUs 227 and 229 was submitted to NMED in 2003 (SNLINM July 
2003). 

2. Collect and analyze soil samples at the points of surface discharge and along the 
drainage channels. Analytical results of previous sampling will be used, to the extent 
possible, to meet this requirement. 

Response: As shown in Table 1, four sampling events provide the analytical data for this 
NOD Response. The data are discussed according to the relevant NMED comment. The 
corresponding analytical results in Attachments B through E were compiled using the 
format of the 12th Round NFA proposals. 

Analytical results previously presented in the SWMU 46 NFA proposal (SNLINM June 
1995) are not discussed because the corresponding eight soil samples (46-0 I-A through 
46-04-B) are not useful for characterizing the waste-water discharge. As mentioned in 
the Introduction, a recent interpretation of historic aerial photographs has revealed that 
the storm-water ditch was not the location where waste water had discharged. As 
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Site-Specific Comments 

Table 1 
Location of Analytical Results for SWMU 46 and SWMU 234 Soil Sampling Events 

Samplinq Event 
SWMU 46 Geoprobe® Characterization 

SWMU 46 VCA Confirmatory 

SWMU 46 Deep Borehole Characterization 

SWMU 234 Characterization 

NMED = New Mexico Environment Department. 
SWMU = Solid Waste Management Unit. 
VCA = Voluntary Corrective Action. 

Response to 
NMED Comment Number Attachment 

2 B 

2 C 

3 D 

4 E 

recommended by the NMED (Copland November 2003), analytical results for the soil 
samples from the storm-water ditch are not included in this NOD Response. 

However, the soil samples collected at SWMU 46 in 2001 and 2003 are applicable. 
Geoprobe® characterization samples were collected in August 2001. VCA confirmatory 
samples were collected in August 2003. Analytical results from both sampling events are 
discussed as follows. 

Geoprobe® Samples 

In August 2001, twelve Geoprobe® boreholes were sampled at depths ranging from 3 to 
18 feet below ground surface (bgs) (Table 2). The Geoprobe® samples were collected 
along the outfall ditches near the exposed portion of the acid waste line (Figure 4). Soil 
samples were collected using transparent butyl-acetate sleeves installed in a split-spoon 
sampler. Green-stained soil was evident to a depth of 10 feet at 46-BH-02; none of the 
other boreholes contained stained soil. The analytes consisted of metals, PCBs, VOCs, 
SVOCs, high-explosive (HE) compounds, and gamma-emitting radionuclides. 

Maximum concentrations for the Geoprobe® boreholes are summarized in Tables 3 and 4. 
Complete results and corresponding method detection limits (MDLs) are presented in 
Attachment B (Tables B-1 through B-ll) using the 12th Round NF A format. For the 
12 boreholes, 10 metals exceeded background concentration levels. For example, total 
chromium was detected at a maximum concentration of 120 milligrams (mg)/kilogram 
(kg) (Table B-1). MDLs for the metals are listed in Table B-2. The maximum cyanide 
concentration was 12.7 mg/kg (Table B-1). The maximum total PCB concentration was 
841 micrograms (I-lg)/kg (Table B-3). PCB detection limits are listed in Table B-4. Four 
VOCs were detected; 2-butanone had the highest concentration at 107 I-lg/kg (Table B-5). 
VOC detection limits are listed in Table B-6. Of the 26 detected SVOCs (Table B-7), 
13 had low concentration levels that were] qualified (estimated value less than laboratory 
reporting limit). All but 2 ofthe 13 remaining SVOCs were less than 1,000 I-lg/kg. 
Phenol and bis(2-ethylhexyl) phthalate were detected at 1,590 and 2,040 I-lg/kg, 
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Site-Specific Comments 

Table 2 
Geoprobe® Boreholes and Corresponding 

Characterization Soil Samples Collected at SWMU 46 

Geoprobe ® Borehole Soil Sample Depths (ft bgs) 

bgs 
BH 
ft 
SWMU 

46-BH-02 4.0,5.0,6.0,7.5, B.5, 9.5, 12.5, 13.5, 14.0, 16.5,17.5, 1B.0 
46-BH-03 4.5,5.0,7.0, B.O, 9.0, 13.0 
46-BH-04 3.0,4.0,5.0, B.5, 9.0,10.5,11.5,12.0,13.0 
46-BH-05 4.5, 5.5, 6.0, 7.0, B.O 
46-BH-06 4.5,5.5,6.0, B.5, 9.5, 10.0 
46-BH-07 4.5,5.5,6.0, B.5, 9.5,10.0,11.5,12.5,13.0 
46-BH-OB 4.5,5.5,6.0,8-.5,9.5, 10.0, 12.0, 13.5, 14.0 
46-BH-09 4.5, 5.5, 6.0, 7.5, B.5, 9.0 
46-BH-10 4.5, 5.5,6.0, 7.0, B.O, B.5 
46-BH-11 4.5,5.5,6.0,7.0, B.O, B.5 
46-BH-12 4.5, 5.5, 6.0, B.O, B.5, 9.0, 9.5 

= Below ground surface. 
= Borehole. 
= Foot (feet). 
= Solid Waste Management Unit. 
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Table 3 
Summary of Inorganic Analyses for SWMU 46 Acid Waste Line Characterization Samples and Confirmatory Soil Samples 

Maximum 
Maximum Maximum Maximum Maximum Concentration for all 

Concentration for Concentration for Concentration for Concentration for SWMU 46 NMEO Maximum 
VCA Trench VCA Confluence Geoprobe@ Deep Borehole Confirmatory and Background for 

Confirmatory Soil Confirmatory Soil Characterization Characterization Characterization North Area 
COC Samples· Samplesb Soil Samplesc Soil Samplesd Soil Samples Supergroupe 

Metals (mg/kg) 
Antimony 0.724 J 0.583 J 0.602 J NO 0.724 J 3.9 
Arsenic 4.13 5.23 3.94 2.8 5.23 4.4 
Barium 311 330 J 572 139 572 200 
Beryllium 0.557 0.611 0.54 0.891 0.891 0.80 
Cadmium 213 2.48 3.12 0.976 213 0.9 
Chromium VI 1.61 2.08 NA 0.262 2.08 NS 
Chromium-total 78.7 J 26.4 120 18.5 120 12.8 
Cobalt 5.73 5.64 7.93f 6.23 7.93f 7.1 
Copper 133 J 28.3 72 12.9 133 J 17 
Iron 15,800 13,500 20,900 16,100 20,900 NC 
Lead 66.8 J 12.2 46 10.2 66.8 J 11.2 
Mercury 0.0766 0.0603 0.0175 0.0221 B3, J 0.0766 <0.1 
Nickel 379 30.3 63.4 11.7 379 25.4 
Selenium 0.394 J NO 0.475 J 1.28 1.28 <1 
Silver 12.4 1 16.2 NO 16.2 <1 
Thallium NO NO 1.88 2.19 2.19 <1.1 
Vanadium 34.7 33.5 46.5 27.4 46.5 33 
Zinc 149 J 33.6 64 63.9 149 J 76 
Cyanide-total NS NS 12.7 NA 12.7 NS 
Radionuclides (pCi/g) 
Cesium-137 NS NS 0.0336 U 0.0685 U 0.0685 U 0.084 
Thorium-232 NS NS NA 1.91 1.91 1.54 

N Refer to footnotes at end of table. 



Table 3 (Concluded) 
Summary of Inorganic Analyses for SWMU 46 Acid Waste Line Characterization Samples and Confirmatory Soil Samples 

Maximum 
Maximum Maximum Maximum Maximum Concentration for all 

Concentration for Concentration for Concentration for Concentration for SWMU 46 NMED Maximum 
VCA Confluence 

® 
Background for VCA Trench Geoprobe Deep Borehole Confirmatory and 

Confirmatory Soil Confirmatory Soil Characterization Characterization Characterization North Area 
COC Samples· Samplesb Soil Samplesc Soil Samplesd Soil Samples SuperQroup· 

Tritium (pCilL) NS NS NA 140 140 420 
Uranium-235 NS NS 0.209 U 0.316 U 0.316 U 0.18 
Uranium-238 NS NS 2.07 0.946 U 2.07 1.3 

Note: Values in bold exceed background levels. 
'VCA Trench - Confirmatory Soil Sample Locations: 46-GR-06 through 46-GR-23, and 46-GR-26. Sampling depth range was 0 to 7 ft bgs. 
bVCA Confluence - SWMU 46 Confirmatory Soil Sample Locations: 46-GR-24 and 46-GR-25; SWMU 234 Characterization Soil Sample 
Locations: 234-GR-07 and 234-GR-08. Sampling depth range was 0 to 12 ft bgs. 
cGeoprobe® Confirmatory Soil Sample Locations: Boreholes 46-BH-02 through 46-BH-12. Sampling depth range was 3 to 18 ft bgs. 
dDeep boreholes: T JA-6 and 46-VW-01. Sampling depth range was 45 to 295 ft bgs. 
eDinwiddie September 1997; lowest maximum background concentration for subsurface and/or surface soil. 
fDoes not exceed subsurface maximum background of 8.8 mg/kg. 
B3 = Analyte detected in the associated initial 

bgs 
BH 
COC 
ft 
GR 
J 
mg/kg 
NA 
NC 
NO 

calibration blank or continuing calibration blank. 
= Below ground surface. 
= Borehole. 
= Constituent of concern. 
= Foot (feet). 
= Grab sample. 
= Estimated concentration. 
= Milligram(s) per kilogram. 
= Not analyzed. 
= Not calculated. 
= Not detected. 

NMED 
NS 

pCilg 
pCi/L 
SWMU 
TJA 
U 
VCA 
VW 

= New Mexico Environment Department. 
= Not sampled (analyte was screened out for consideration by 

previous sampling results). 
= Picocurie(s) per gram. 
= Picocurie( 5) per liter. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 
= The analyte was analyzed for but was not detected. 
= Voluntary Corrective Action. 
= Vapor Well. 



Table 4 
Summary of Organic Analyses for SWMU 46 Acid Waste Line Characterization Samples and Confirmatory Soil Samples 

Maximum Maximum Maximum Maximum Maximum Concentration 
Concentration for Concentration for Concentration in Concentration in for all SWMU 46 

(R' 
VCA Trench VCA Confluence Geoprobe' Deep Borehole Confirmatory and 

Confirmatory Soil Confirmatory Soil Confirmatory Soil Confirmatory Soil Characterization Soil 
COC Samplesa Samplesb Samplesc Samplesd Samples 

VOCs (j.lg/kg) 
Acetone NO NO 2.35 J 13.2 13.2 
2-Butanone NO NO 107 56.9 J 107 
Methylene chloride NO NO 7.04 3.85 J 7.04 
Toluene NO NO 17 0.998 J 17 
SVOCs (/.lg/kg) 
Acenaphthene NO 6.26 J 5.69 J NO 6.26 J 
Acenaphthylene NO NO 4.06 J NO 4.06 J 
Anthracene NO 21.2 J 18.5 J NO 21.2 J 
Benzo(a)anthracene 121 258 49.5 NO 258 
Benzo( a)pyrene 197 435 82.4 NO 435 
Benzo(b )fluoranthene 300 506 149 NO 506 
Benzo(g,h,i)perylene 99.7 309 47.1 NO 309 
Benzo(k)fluoranthene 139 471 64.1 NO 471 
Butylbenzylphthalate NO NO 56.5 J NO 56.5 J 
Carbazole NO 18.2 J 10.9 J NO 18.2 J 
2-Chlorophenol NO NO 8.35 J NO 8.35 J 
Chrysene 220 435 68.8 NO 435 
Oi-n-butylphthalate 26.2 J 20.7 J 49.5 J NO 49.5 J 
Oi-n-octylphthalate NO 10.2 J NO NO 10.2 J 
Oiethylpthalate 87.7 J NO NO NO 87.7 J 
Oibenzofuran NO NO 9.4 J NO 9.4 J 
1,2-0ichlorobenzene NO NO 4.51 J NO 4.51 J 
1,3-0ichlorobenzene NO NO 4.86 J NO 4.86 J 
Diphenylamine NO NO 7.3 J NO 7.3 J 
bis(2-Ethylhexyl) phthalate 825 141 J 2,040 1,070 J 2,040 
Fluoranthene 267 J 450 106 NO 450 
Fluorene 4.79 J 6.66 J 14 J NO 14 J 
Hexachlorobenzene NO NO 5.7 J NO 5.7 J 

Refer to footnotes at end of table. 
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Table 4 (Concluded) 
Summary of Organic Analyses for SWMU 46 Acid Waste Line Characterization Samples and Confirmatory Soil Samples 

Maximum Maximum Maximum Maximum Maximum Concentration 
Concentration for Concentration for Concentration in Concentration in for all SWMU 46 

VCA Trench VCA Confluence Geoprobe® Deep Borehole Confirmatory and 
Confirmatory Soil Confirmatory Soil Confirmatory Soil Confirmatory Soil Characterization 

COC Samplesa Samplesb Samplesc Samplesd Soil Samples 
I ndeno( 1 ,2, 3-cd )pyrene 90.9 345 J 39 ND 345 J 
Naphthalene ND ND 3.45J ND 3.45J 
Phenanthrene 81.8 139 '68.2 ND 139 
Phenol ND ND 1,590 6.69 J 1,590 
Pyrene 213 603 98 ND 603 
HE Compound (I!g/kg) 
2-Nitrotoluene I NS I NS 15.2 ND 15.2 
Total PCBs· (I!g/kg) 129.8 ND 841 ND 841 

aVCA Trench-Confirmatory Soil Sample Locations: 46-GR-06 through 46-GR-23, and 46-GR-26. Sampling depth range was 0 to 7 ft bgs. 
bVCA Confluence-SWMU 46 Confirmatory Soil Sample Locations: 46-GR-24 and 46-GR-25; SWMU 234 Characterization Soil Sample Locations: 
234-GR-07 and 234-GR-08. Sampling depth range was 0 to 12 ft bgs. 
cGeoprobe® Confirmatory Soil Sample Locations: boreholes 46-BH-02 through 46-BH-12. Sampling depth range was 3 to 18 ft bgs. 
dOeep boreholes: T JA-6 and 46-VW-01. Sampling depth range was 45 to 295 ft bgs. 
eTotal PCBs is the summed value of Aroclor-1016, Aroclor-1221, Aroclor-1232, Aroclor-1242, Aroclor-1248, Aroclor-1254, and Aroclor-1260. 
bgs = Below ground surface. 
BH = Borehole. 
COC = Constituent of concem. 
ft = Foot (feet). 
GR = Grab sample. 
HE = High explosive(s). 
J = Estimated concentration. 
I!g/kg = Microgram(s) per kilogram, equivalent to parts per billion. 
NO = The analyte was analyzed for but was not detected. 
NS = Not sampled (analyte was screened out for consideration by previous sampling results). 
PCB = Polychlorinated biphenyl. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 
VCA = Voluntary Corrective Action. 
VOC = Volatile organic compound. 
VW = Vapor Well. 



Site-Specific Comments 

respectively. SVOC detection limits are listed in Table B-8. The HE compound 
2-nitrotoluene was detected at 15.2 f.lg/kg (Table B-9); no other HE compounds were 
detected using the MDLs listed in Table B-1 O. Radionuclides (gamma emitters) were 
within, or similar to, background aCtivities (Table B-ll). 

VCA Remediation and ConfirmatOlY Sampling 

In August 2003, a VCA was conducted at SWMU 46 for the purpose of removing 
contaminated soil and collecting additional confirmatory soil samples suitable for risk 
assessment purposes (SNLINM August 2003). Attachment A contains the SWMU 46 
VCA Plan, which was used to guide the field activities. Preliminary remediation goals 
were calculated in accordance with NMED guidance (NMED December 2000) for an 
industrial land-use scenario, which is the designated land use for SWMU 46. The VCA 
was primarily designed to remove soil containing elevated concentrations of metals. The 
VCA also addressed the need toremove soil that contained PCBs exceeding the SNLINM 
Environmental Restoration (ER) Project voluntary cleanup level for total PCBs of 
1 mglkg. Previous analytical results had demonstrated that two sampling locations from 
the interior of the acid waste line (sloughed soil samples 46-GR-02 and 46-GR-03) 
contained significant contamination (Attachment A). For example, soil samples from 
Locations 46-GR-02 and 46-GR-03 contained total PCBs at 49.9 and 6.17 mg/kg, 
respectively. 

The principal VCA activity consisted of using an excavator to remove the exposed 
portion of the acid waste line along with the sloughed soil contained within the line. 
The resulting VCA remediation trench extended north to south and had a width of 
approximately 2.5 feet (the width of the excavator bucket) (Figure 5). An underlying 
0.5- foot layer of soil was removed from the beneath the line. As a result, the trench depth 
varied from 2 to 0.8 feet, becoming more shallow toward the southern end of the acid 
waste line where the waste water had previously discharged . 

. As shown in Figure 6, the VCA remediation trench cut across the starting point of all 
three outfall ditches (OD-I, OD-2, and OD-3) and had a length of approximately 275 feet. 
The northern limit of the trench was selected to be the approximate midpoint between 
Sample Location 46-GR-OI (where the waste line was known to be intact with no 
sloughed soil being present in the waste line) and Sample Location 46-GR-02 (where 
elevated concentrations of COCs were present in sloughed soil). The southern limit of 
the trench was the farthest end of the acid waste line as determined by historic aerial 
photographs (SNLINM August 2003, Attachment A). 

As noted in Table 5, a hand trowel was used to sample the VCA confirmatory sampling 
locations (46-GR-06 through 46-GR-20) from the trench floor at a lateral spacing of 
approximately 20 feet. Samples from the trench floor consisted of undisturbed, stiff, 
brownish, clayey sand. A backhoe was used to collect soil samples from 5 feet below the 
trench floor at three locations (46-GR-07, 46-GR-12, and 46-GR-17). As shown in 
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Figure 5 
Handheld photograph showing the VCA remediation trench at SWMU 46. Roll-off bins for waste 

(contaminated soil and pipe pieces) are located along east side of trench. 
View to the south, August 2003. 
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Site-Specific Comments 

Table 5 
Confirmatory Soil Samples Collected During the SWMU 46 VCA 

VCA Confirmatory 
Sample Location 

Remediation Trench 
46-GR-06-2'-S 
46-GR-07 -2'-S 
46-GR-07-5'-S 
46-GR-08-1.5' -S 
46-GR-09-2'-S 
46-GR-1 0-1.3'-S 
46-GR-11-1.5' -S 
46-GR-12-1.3' -S 
46-GR-12-5'-S 
46-GR-13-1.5' -S 
46-GR-14-1'-S 
46-GR-15-1'-S 
46-GR-16-0.8'-S 
46-GR-17-0.7'-S 
46-GR-17 -0. 7' -duplicate 
46-GR-17-5'-S 
46-GR-18-0.5'-S 
46-GR-19-0.5'-S 
46-GR-20-2.5'-S 
46-GR-21-0'-S 
46-GR-21-0.1'-S 
46-GR-21-O.1' -duplicate 
46-GR-22-O'-S 
46-GR-23-O'-S 
46-GR-26-0'-S 
Surviving segments of Outfall 

Ditches OD-1 and OD-2 
46-GR-24-0'-S 
46-GR-24-2'-S 
46-GR-24-5'-S 
46-GR-24-5'-duplicate 
46-GR-25-O'-S 
46-GR-25-2'-S 
46-GR-25-5'-S 
46-GR-25-10'-S 

B 
E 
ft 
GR 
HT 

= Backhoe bucket. 
= Excavator bucket. 
= Foot (feet). 
= Grab sample. 
= Hand trowel. 

Depth (tt) measured from 
surrounding ground surface 

2 
2 
7 
1.5 
2 
1.3 
1.5 
1.3 
6.3 
1.5 
1 
1 
0.8 
0.7 
0.7 
5.7 
0.5 
0.5 
2.5 
0 
0.1 
0.1 
0 
0 
0 

Depth (ft) measured from 
surrounding ground surface 

2 
4 
7 
7 
2 
4 
7 

12 

Sample Depth (tt) measured from floor 
Device of VCA remediation trench 

HT 0 
HT 0 
B 5 

HT 0 
HT 0 
HT 0 
HT 0 
HT 0 
B 5 

HT 0 
HT 0 
HT 0 
HT 0 
HT 0 
HT 0 
B 5 

HT 0 
HT 0 
HT 0 
HT NA 
HT NA 
HT NA 
HT NA 
HT NA 
HT NA 

Sample Depth (tt) measured from 
Device floor of outfall ditch 

HT 0 
B 2 
B 5 
B 5 

HT 0 
E 2 
E 5 
E 10 

NA 
OD 

= Not applicable (background sample is located outside of the VCA remediation trench). 
= Outfall Ditch. 

S 
SWMU 
VCA 

= Soil sample. 
= Solid Waste Management Unit. 
= Voluntary Corrective Action. 
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Site-Specific Comments 

Figure 6, soil samples also were collected outside the trench at four undisturbed 
background locations (46-GR-21, 46-GR-22, 46-GR-23, and 46-GR-26). Samples from 
the background locations consisted of yellowish, aeolian sand. 

Approximately 50 cubic yards of excavated soil and pieces ofVCP were placed into a 
series of roll-off bins. After waste-characterization samples were evaluated, the roll-off 
bins were shipped to an off-site waste disposal facility. The waste was categorized as 
nonregulated. None of the excavated soil or VCP pieces were returned to the ground 
surface. In February 2004, the VCA remediation trench was backfilled with clean, 
off-site soil. 

Confinnatory soil samples also were collected from the two surviving segments of outfall 
ditches at the southeast (confluence) end of the site (Figure 7). Locations 46-GR-24 and 
46-GR-25 were sampled at Outfall Ditches OD-I and OD-2, respectively (Table 5). 
Samples of loose sand were collected from the floor of each ditch with a hand trowel. A 
hard layer of stratified (undisturbed) gravel was present at a depth of 0.5 feet bgs, 
necessitating the use of heavy equipment for collecting deeper samples. A backhoe was 
used to sample Location 46-GR-24 at depths of2 and 5 feet bgs. The samples consisted 
of undisturbed, stiff, brownish clay with caliche streaks. Subsurface samples at Outfall 
Ditch OD-2 were collected with an excavator because of the steep terrain (Figure 8). 
Location 46-GR-25 was sampled at depths of 2, 5, and 10 feet bgs; the three samples 
consisted of brownish-white, clayey sand. 

Samples were not collected from Outfall Ditch OD-3 as part of the VCA activities 
because the ditch had been destroyed by T A-IV construction activities in the 1990s. 
However, certain soil samples from the SWMU 234 characterization sampling are 
applicable to OD-3 (See SNLINM Response to Comment 4). 

During excavation and sampling activities, a photoionization detector was used for the 
field screening of confinnatory soil samples; no VOCs were detected. Fourteen field
screening soil samples collected from the trench floor were sent to a local off-site 
laboratory (Hall Laboratories in Albuquerque, New Mexico) for 48-hour turnaround. The 
maximum total PCB concentration was 0.25 mg/kg, which is below the voluntary 
SNLINM cleanup level of I mglkg. 

Soil samples from the VCA remediation trench revealed nine metals above background 
levels. Maximum concentrations are listed in Tables 3 and 4. Complete results and 
corresponding MDLs for all analytes are presented in Attachment C (Table C-I 
through C-8). Of the nine metals, cadmium was the most significant having a maximum 
concentration of213 mglkg, which exceeds the background level of 0.9 mglkg 
(Table C-I). The sample locations for all metal detections are listed in Table F-I 
(Attachment F). MDLs for the Target Analyte List (TAL) metals are listed in Table C-2. 
The maximum total PCB concentration was 129.8 I-lg/kg (Table C-3). PCB 
detection limits are listed in Table C-4. No unqualified VOCs were detected (Table C-5). 
VOC detection limits are listed in Table C-6. Low levels of 13 SVOCs were detected; 
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Site-Specific Comments 

bis(2-ethylhexyl) phthalate had the maximum concentration at 825 ~g/kg (Table C-7). 
SY~C detection limits are listed in Table C-8. 

Lower concentrations of COCs were detected at the VCA confluence sampling locations 
(46-GR-24 and 46-GR-25). Soil samples collected at the confluence included nine metals 
above background levels. Maximum concentrations are summarized in Tables 3 and 4. 
Complete results and corresponding MDLs are presented in Attachment C. The 
maximum cadmium concentration was 2.48 mg/kg, which is above the background level 
of 0.9 mg/kg. Of the nine metals, total chromium was most significant having a 
maximum concentration of 26.4 mg/kg, which exceeds the background concentration of 
]2.8 mg/kg (Table C-]). The MDLs for metals are listed in Table C-2. NoPCBs were 
detected (Table C-3) using the MDLs listed in Table C-4. No VOCs were detected 
(Table C-5) using the MDLs listed in Table C-6. Low levels of] 7 SVOCs were detected; 
pyrene had the maximum concentration at 603 ~g/kg (Table C-7). SY~C detection limits 
are listed in Table C-8. 

No significant quality assurance (QA)/quality control (QC) issues were identified in the 
confirmatory results. However, the PCB detections for TJAOU-46-GR-2] -O.O-S 
are considered to be suspect because this sample was collected at a background 
location (46-GR-21) outside the YCA remediation trench (Figure 7). This soil sample 
was collected from a depth of 0 to 0.1 feet bgs in August 2003. The PCB detections for 
Aroclor-1242, Aroclor- ]254, and Aroclor-1260 were 9] 6, 1,760, and 532 ~g/kg, 
respectively (Table C-3). All three values were flagged with the qualifiers Al and J 
(laboratory accuracy and/or bias measurements for the associated surrogate spike do not 
meet acceptance criteria and the associated value is an estimated quantity, respectively). 
To further evaluate the suspect PCB detections, Location 46-GR-2] was resampled in 
November 2003. The divot where the August 2003 sample was collected was still 
present in November 2003, and Sample TJAOU-46-GR-21-0.1-S was collected from 
0.1 to 0.2 feet bgs. A duplicate (TIAOU-46-GR-2] -O.l-D) also was collected. A 
surface soil sample (TJAOU-46-GR-26-0.0-S) was collected at approximately] foot 
north of the divot. For the three November 2003 samples (TJAOU-46-GR-21-0.]-S, 
TJAOU-46-GR-2] -O.1-D, and TIAOU-46-GR-26-0.0-S), the maximum PCB 
concentration was Aroclor-1254 at 2.05 J ~g/kg (Attachment C). Therefore, the 
analytical results for the August 2003 soil sample, TJAOU-46-GR-2] -O.O-S, are not 
considered representative of site conditions, and are therefore not used in the risk 
assessments in response to NMED Comment 8. 

3. Collect deep soil samples and vapor samples at ER Sites 46 and 227. Two lSO-ft 
deep boreholes should be drilled at ER Site 46; one similar borehole should be 
drilled at ER Site 227. The soil-vapor monitor wells will be permanent installations. 
Soil samples will be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, high explosives, hexavalent 
chromium, iron, and chloride. 
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Response: Sampling results for SWMU 227 were submitted in a separate NOD response 
(SNLINM July 2003). This response addresses the analytical results for deep soil 
samples collected at SWMU 46. 

In January and March 200 I, characterization soil samples were collected from deep 
boreholes located at both ends of SWMU 46 (Figure 4). Soil samples were collected at 
the northern end of the site from the 46-VW -0 I borehole at 50-foot intervals ranging 
from 45 to 295 feet bgs (Table 6). Soil samples were collected at the southern end of the 
site from the TJA-6 borehole at 50-foot intervals ranging from 45 to 245 feet bgs. The 
analytes consisted of metals, PCBs, VOCs, SVOCs, HE, and gamma-emitting 
radionuclides. 

Table 6 
Characterization Soil Samples Collected From Deep Boreholes at SWMU 46 

Sample Location Sample Depths (tt bgs) 
46-VW-01 

TJA-6 

bgs 
tt 
SWMU 
TJA 
VW 

= Below ground surface. 
= Foot (feet). 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 
= Vapor Well. 

45 
95 
145 
195 
245 
295 
45 
95 
145 
245 

The analytical results for the 46-VW-0I and the TJA-6 soil samples show no significant 
contamination. The maximum concentrations are summarized in Tables 3 and 4. 
Complete results and corresponding MDLs are presented in Attachment D (Tables D-I 
through D-9). Metals concentrations are within, or similar to, background levels 
(Table D-I). For example, cadmium was detected at a maximum concentration of 
0.976 mg/kg, which slightly exceeds the background cadmium value of 0.9 mg/kg. 
MDLs for the TAL metals are listed in Table D-2. No PCBs were detected using the 
MDLs listed in Table D-3. Low concentration levels of four VOCs (acetone, 2-butanone, 
methylene chloride, and toluene) were detected (Table D-4). The lrighest VOC 
concentration was 2-butanone at 56.9 J Ilg/kg. Trichloroethylene (TCE) was not detected. 
VOC detection limits are listed in Table D-5. Two SVOCs (bis[2-ethylhexyl] phthalate 
and phenol) were detected; bis(2-ethylhexyl) phthalate had the maximum SVOC 
concentration at 1,070 Ilg/kg (Table D-6). SVOC detection limits are listed in Table D-7. 
HE compounds were not detected using the MDLs listed in Table D-8. Gamma-emitting 
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radionuclides and tritium were within background activities (Tables D-9 and D-l 0, 
respectively). 

Two soil-vapor sampling investigations involving deep (greater than 150 feet bgs) 
boreholes have been conducted at SWMU 46. The first involved collecting soil-vapor 
samples from the pilot borehole for TJA-3, which is the groundwater monitoring well that 
was installed at the north end of SWMU 46 in August 1998 (Skelly August 2002). 
Soil-vapor samples were collected from six depths (37, 97,137,197,237, and 
312 feet bgs) with a SimulprobeM sampler driven ahead of the drill string. Low to high 
concentration levels of 16 VOCs were detected in the soil-vapor samples. TCE had the 
maximum concentration in soil vapor at 10,000 parts per billion by volume (Ppbv) in the 
sample from 137 feet bgs. However, the TCE concentration at 197 feet bgs was 
320 ppbv. Methylene chloride had the second highest VOC concentration at 620 ppbv in 
the sample from 137 feet bgs. 

To better quantifY the VOC concentrations in soil vapor, a second soil-vapor investigation 
installed two soil-vapor monitoring wells, 46-VW-Ol and 46-VW-02, at the northern and 
southern ends ofSWMU 46, respectively (Figure 4). The boreholes were advanced using 
air-rotary casing hammer techniques. The monitoring wells were equipped with Flexible 
Liner Underground TechnologyTM systems with sampling ports set at 50-foot-intervals. 
The sampling ports for Monitoring Well 46-VW -01 were set at 15, 65, 115, 165,215, and 
265 feet bgs. The sampling ports for Monitoring Well 46-VW -02 were set at 46, 96, 146, 
196, 246, and 296 feet bgs. Soil vapor samples were collected for five quarters (April 
2001 through March 2002) using Summa™ canisters (Tables 7 and 8). The samples were 
analyzed by an off-site laboratory (QuanterraiSevern Trent, California) using U.S. 
Environmental Protection Agency (EPA) Method TO-14. 

Soil-Vapor Monitoring Well 46-VW-OI is located at the northern end of SWMU 46 
approximately 110 feet from the starting point for Outfall Ditch OD-l (Figure 4). For the 
five quarters, the maximum TCE concentration from Monitoring Well 46-VW-Ol was 
46,000 ppbv, collected from a depth of 115 feet bgs (Table 7). As shown in Figure 9, 
soil-vapor samples from the 1 15-foot-bgs sampling port consistently yielded the 
greatest concentration each quarter (Skelly August 2003). The deepest sampling port at 
265 feet bgs in Monitoring Well 46-VW-Ol yielded a maximum TCE concentration of 
350 ppbv. TCE comprised the bulk of total VOCs detected in the soil-vapor samples for 
all six sample ports. The percentage of total VOC concentrations attributable to TCE 
ranged from 56.7 to 98.3 percent. For total VOC concentrations exceeding 1,000 ppbv, 
TCE accounted for 89.9 to 98.3 percent of total VOCs. 

Monitoring Well 46-VW -02 is located approximately 190 feet east of the ravine where 
waste water flowed down the northern rim of Tijeras Arroyo. The ground elevation at 
Monitoring Well 46-VW -02 is approximately 44 feet lower than Monitoring Well 
46-VW-OI. For the five quarters, much lower VOC concentrations were present in soil
vapor samples collected from Monitoring Well 46-VW-02 (Table 8). TCE comprised the 
majority of total VOCs detected in the soil-vapor samples. The maximum TCE 
concentration from Monitoring Well 46-VW-02 was 650 ppbv, which was collected from 
a depth of 96 feet bgs (Figure 10). For four of the five quarters, the highest TCE 
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Table 7 
TCE and Total VOC Concentrations in Soil-Vapor Samples 

Collected from Monitoring Well 46-VW-01 

Sample TCE 
Quarterly Depth Concentration 

Event Sample ID (ft bqs) 
April 2001 46-\lVV-01-SV-015 15 

ARICOC 604434 46-\lVV-01-SV-065 65 
46-\lVV-01-SV-115 115 
46-\lVV-01-SV-115-SD 115 
46-\lVV-01-SV-165 165 
46-\lVV-01-SV-215 215 
46-\lVV-01-SV-265 265 

June 2001 46-\lVV-01-SV-015 15 
ARICOC 604643 46-\lVV-01-SV-065 65 

46-\lVV-01-SV-115 115 
46-\lVV-01-SV-115-SD 115 
46-\lVV-01-SV-165 165 
46-\lVV-01-SV-215 215 
46-\lVV-01-SV-265 265 

September 2001 46-\lVV-01-SV-015 15 
ARICOC 604921 46-\lVV-01-SV-065 65 

46-\lVV-01-SV-115 115 
46-\lVV-01-SV-115-SD 115 
46-\lVV-01-SV-165 165 
46-\lVV-01-SV-215 215 
46-\lVV-01-SV-265 265 

December 2001 46-\lVV-01-SV-015 15 
ARICOC 605162 46-\lVV-01-SV-065 65 

46-\lVV-01-SV-115 115 
46-\lVV-01-SV-165 165 
46-\lVV-01-SV-215 215 
46-\lVV-01-SV-265 265 

March 2002 46-\lVV-01-SV-015 15 
ARICOC 605407 46-\lVV-01-SV-065 65 

46-\lVV-01-SV-115 115 
46-\lVV-01-SV-165 165 
46-\lVV-01-SV-215 215 
46-\lVV-01-SV-265 265 

ARICOC 
bgs 

= Analysis requestlchain-of-custody record. 
= Below ground surface. 

ft = Foot (feet). 
ID = Identification number. 

(ppbv) 
610 

11,000 
46,000 
45,000 
17,000 

540 
140 
800 

11,000 
34,000 
34,000 
18,000 

650 
66 

1,100 
11.000 
45,000 
45,000 
21,000 

820 
280 

2,200 
12,000 
37,000 
16,000 

870 
350 

1,500 
11,000 
46,000 
21,000 

1,100 
170 

ppbv 
SD 

= Parts per billion on a volume-per-volume basis. 
= Duplicate sample of soil vapor. 

SV 
TCE 
VOC 
\IVV 

= Soil Vapor. 
= Trichloroethylene. 
= Volatile organic compound. 
= Vapor Well (monitoring). 
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Percentage of Total 
Total VOCs VOCs comprised of 

(ppbv) TCE 
642.5 94.9 

11,593 94.9 
48,380 95.1 
47,630 94.5 
18,080 94.0 

647 83.5 
243.9 56.7 
834.7 95.8 

11,500.5 95.6 
35,900 94.7 
35,310 96.3 
19,290 93.3 

681.3 95.4 
86.3 76.5 

1,118.9 98.3 
11,504 95.6 
46,770 96.2 
46,790 96.2 
22,060 95.2 

870.3 94.2 
298.4 93.8 

2,258.9 97.4 
12,523 95.8 
38,460 96.2 
16,850 95.0 

912.4 83.0 
387.3 90.4 

1,532.9 97.9 
12,235 89.9 
47,530 96.8 
21,938 95.7 

1,141.6 96.4 
185.7 91.5 
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Table 8 
TCE and Total VOC Concentrations in Soil-Vapor Samples 

Collected from Monitoring Well 46-VW-02 

Sample TCE 
Quarterly Depth Concentration 

Event Sample 10 (ft bgs) (ppbv) 
April 2001 46-VW-02-SV-046 46 

ARICOC 604434 46-VW-02-SV-096 96 
46-VW-02-SV-146 146 
46-VW-02-SV-146-SD 146 
46-VW-02-SV-196 196 
46-VW-02-SV-246 246 

June 2001 46-VW-02-SV-046 46 
ARICOC 604643 46-VW-02-SV-096 96 

46-VW-02-SV-146 146 
46-VW-02-SV-196 196 
46-VW-02-SV-246 246 

September 2001 46-VW-02-SV-046 46 
ARICOC 604921 46-VW-02-SV-096 96 

46-VW-02-SV-146 146 
46-VW-02-SV-196 196 
46-VW-02-SV-246 246 

December 2001 46-VW-02-SV-046 46 
ARICOC 605162 46-VW-02-SV-096 96 

46-VW-02-SV-096-SD 96 
46-VW-02-SV-146 146 
46-VW-02-SV-196 196 
46-VW-02-SV-246 246 

March 2002 46-VW-02-SV-046 46 
ARICOC 605407 46-VW-02-SV-046-SD 46 

46-VW-02-SV-096 96 
46-VW-02-SV-146 146 
46-VW-02-SV-196 196 
46-VW-02-SV-246 246 

ARICOC 
bgs 

= Analysis requestlchain-of-custody record. 
= Below ground surface. 

ft 
10 
ppbv 
SO 
SV 
TCE 
VOC 
VW 

= Foot (feet). 
= Identification num ber. 
= Parts per billion on a volume-per-volume basis. 
= Duplicate sample of soil vapor. 
= Soil Vapor. 
= Trichloroethylene. 
= Volatile organic compound. 
= Vapor Well (monitoring). 
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120 
250 

4.6 
4.5 
9.5 

59 
170 
380 
22 

440 
420 
370 
560 
170 
210 
480 
350 
650 
570 
520 
130 
300 
220 
210 
400 
200 
100 
160 

Percentage of Total 
TotalVOCs VOCs comprised of 

(ppbv) TCE 
143.4 83.7 
279 89.6 

14.7 31.3 
19.7 22.8 
26.9 35.3 
79.8 73.9 

189.5 89.7 
391.9 97.0 

24.6 89.4 
462.3 95.2 
450.9 93.1 
378.2 97.8 
598.3 93.6 
194.8 87.3 
239.4 87.7 
503.0 95.4 
366.4 95.5 
702.6 92.5 
599.6 95.1 
560.9 92.7 
150.3 86.5 
328 91.5 
232.7 94.5 
234.4 89.6 
417.5 95.8 
239.6 83.5 
126 79.4 
173.8 92.1 
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Figure 10 
TCE Concentrations in Soil Vapor Samples Collected from 

Monitoring Well 46-VW-02 from April 2001 through March 2002 
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concentrations were reported for the 96-foot-bgs sample port. The percentage of total 
VOC concentrations attributable to TCE ranged from 22.8 to 97.8 percent. For total 
VOC concentrations exceeding 100 ppbv, TCE accounted for 79.4 to 97.8 percent. The 
deepest sampling port at 246 feet bgs in Monitoring Well 46-VW-02 yielded a maximum 
TCE concentration of 480 ppbv for the five quarters. 

To summarize the results for all five quarters, 22 VOCs were detected in soil-vapor 
samples collected from the two soil-vapor monitoring wells at SWMU 46, but most of the 
VOC concentrations were l-qualified values. The maximum total VOC concentrations at 
Monitoring Wells 46-VW-OI and 46-VW-02 were 48,380 and 703 ppbv, respectively 
(Tables 7 and 8). For perspective, the soil-vapor investigation at the SNLlNM Chemical 
Waste Landfill (CWL) used an NMED-approved, 100,000 ppbv threshold for defining the 
total VOC plume edge (Sisneros February 1993). The NMED has not specified a 
threshold value for SWMU 46. Because the SWMU 46 maximum total VOC 
concentration is less than the CWL threshold, additional soil-vapor characterization at 
SWMU 46 does not appear to be necessary. 

4. Collect shallow subsurface soil samples at each storm drain outfall (two boreholes at 
each location at maximum depths of 5 ft). The soil samples will be analyzed for 
radiological constituents, metals, volatile organic compounds, semi-volatile organic 
compounds, and high explosives. 

Response: SWMU 46 is not a storm-drain outfall. However, shallow soil samples were 
collected for the SWMU 46 waste-water outfall ditches as part of two sampling events, 
the SWMU 46 VCA and the SWMU 234 characterization sampling. The analytical 
results of the SWMU 46 VCA confirmatory sampling are discussed in the SNLINM 
response to NMED Comment 2. 

The northernmost SWMU 234 soil sample locations (234-GR-07 and 234-GR-08) are 
useful for evaluating SWMU 46 because these soil samples were collected from 
undisturbed soil where Outfall Ditch OD-3 was previously located (Figure 4). The 
SWMU 234 samples were collected in June 2001 for inclusion in the NOD Response for 
SWMUs 230 through 234 (SNLINM December 2002). 

Soil samples from Locations 234-GR-07 and 234-GR-08 were collected from a depth of 
5 feet bgs and consisted of undisturbed, clayey sand (Table 9). Because of the steep 
terrain and a gravel/cobble horizon, a backhoe was used to collect the samples (SNLlNM 
December 2002). As mentioned previously in the Introduction, the entire length of 
Outfall Ditch OD-3 was disturbed in the I 990s by TA-JV construction activities. 
However, the overall topography has not changed significantly. The 5-foot-bgs soil 
sample for Location 234-GR-07 is estimated to have been collected from approximately 
2 feet below the previous floor of Outfall Ditch OD-3. Location 234-GR-08 is situated 
farther down the arroyo rim. The 5-feet-bgs soil sample at Location 234-GR-08 is 
estimated to have been collected from approximately 14 feet below the previous floor of 
Outfall Ditch OD-3. 
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Table 9 
Soil Samples Collected at SWMU 234 Applicable to SWMU 46 Outfall Ditch OD-3 

Sample Depth (ft bgs) Measured from 
Location Surroundinq Ground Surface 

234-GR-07 
234-GR-08 

bgs = Below ground surface. 
= Foot (feet). ft 
= Grab sample. 
= Outfall ~itch. 

5 
5 

GR 
00 
SWMU = Solid Waste Management Unit. 

Estimated Depth (ft bgs) Relative to 
Previous Floor of 00-3 

2 
14 

The SWMU 234 analytes consisted of metals, VOCs, SVOCs, and radionuclides 
(gamma emitters, tritium, gross alphalbeta activity). The analytical results for Locations 
234-GR-07 and 234-GR-08 are included in the VCA confluence results in Tables 3 and 4. 
Complete results and corresponding MDLs are presented in Attachment E (Tables E-I 
through E-8) in the format of 12th Round NF A proposals. 

Only one metal for Locations 234-GR-07 and 234-GR-08 exceeds background levels; 
silver was detected at I mg/kg, which slightly exceeds the background concentration of 
less than I mg/kg (Table E-I). MDLs for metals are listed in Table E-2. No VOCs were 
detected at the MDLs listed in Table E-3. Seventeen SVOCs were detected; pyrene had 
the maximum concentration at 603 l1g/kg (Table E-4). SVOC detection limits are listed 
in Table E-5. Radionuclides (gamma emitters, tritium, and gross alphalbeta activity) 
were within background activities (Tables E-6, E-7, and E-8, respectively). 

5. Collect a surface soil sample upstream of the drop inlet at ER Site 230. The soil 
sample will be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, and high explosives. 

Response: This comment is not applicable to SWMU 46. 

6. A new ground-water monitor well will be installed at the bottom ofthe slope at 
ER Site 46. The well will be completed in the regional aquifer, if perched water is 
not encountered. 

Response: In 2001, Monitoring Well TJA-6 was completed in the regional aquifer at the 
lower (southeastern) end of SWMU 46. Perched groundwater was not observed during 
the drilling for TJA-6. 

Groundwater studies for the vicinity of SWMU 46 are coordinated by the Tijeras Arroyo 
Groundwater (TAG) Investigation. The COCs for the TAG Investigation are TCE and 
nitrate. Three groundwater monitoring wells are located at SWMU 46. Monitoring 
Well TJA-3 was installed at the northern end ofSWMU 46 in August 1998. The well 
was completed in the regional aquifer at a depth of 496 to 516 feet bgs. From January 
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through March 2001, Monitoring Wells TJA-6 and TJA-7 were installed at SWMU 46. 
Monitoring Well TJA-7 was completed in the perched system at 291 to 311 feet bgs and 
is a companion well for Regional Well TJA-3. Near the southern end of the site, 
Monitoring Well TJA-6 was installed about 300 feet south ofthe outfall ditch confluence. 
Monitoring Well TJA-6 was completed in the regional aquifer at a depth of 455 to 
475 feet bgs. 

The analytical results from the fourth quarter of 2003 are the most recent for the three 
monitoring wells. To date, the maximum TCE concentration in groundwater samples 
from the perched system has been 1.46 Ilg/liter (L), which is below the EPA Maximum 
Contaminant Limit (MCL) of 5 Ilg/L. Groundwater samples from the perched system 
have contained a maximum nitrate concentration of 41 mg/L, which exceeds the MCL of 
10 mg/L. 

Samples from the regional aquifer have contained a maximum TCE concentration of 
1.39 Ilg/L, which is below the MCL of 5 Ilg/L. Groundwater samples from the regional 
aquifer have revealed a maximum nitrate concentration of3.7 mg/L. 

Several sites, including SWMU 46, may be responsible for the groundwater 
contamination beneath the site (SNLINM November 2002, SNLlNM June 2003). 
Groundwater sampling results are discussed further in the 'TAG Continuing Investigation 
Report" (CIR) (SNLINM November 2002). A comprehensive summary of groundwater 
data will be presented in the "TAG Final Report," which is scheduled for submittal to the 
NMED in 2006 (SNLINM in preparation). 

7. Summarize in written form, as applicable, all geologic, hydrologic, and 
ground-water quality data for all boreholes and ground-water monitor wells in the 
vicinity of ER Sites 46 and 227. The information requested above for the T A-2 septic 
systems will meet this requirement for ER Site 227, which is located adjacent to 
TA-2. 

Response: In the TAG CIR (SNLINM November 2002), SNLINM summarized in written 
form, as applicable, all geologic, hydrologic, and groundwater quality data for all 
boreholes and groundwater monitoring wells in the vicinity of SWMU 46. Additional 
information will be presented in the "TAG Final Report," which is scheduled for 
submittal to the NMED in 2006 (SNLINM in preparation). 

8. Revise and resubmit the data tables in the NFA proposals for each site, meeting the 
standards achieved in the 12th Round NFA proposals. 

Response: As mentioned above in the response to NMED Comment 2, analytical results 
previously presented in the SWMU 46 NF A proposal (SNLlNM June 1995) are not useful 
for characterizing the waste-water discharge. Instead, more recent sampling results for 
applicable SWMU 46 locations are presented in Attachments B, C, D, and E using the 
format of the lih Round NF A proposals. The results were discussed in the SNLlNM 
response to NMED Comments 2, 3, and 4 (see Table I). 
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Summary of Analytical Results for Risk Assessment 

As shown in Table 10, four sampling events provide the analytical data relevant to the 
SWMU 46 risk assessments. 

Table 10 
Soil Sampling Locations for SWMU 46 Risk Assessments 

Samplinq Event 
SWMU 46 Geoprobe'"' 
Characterization 
SWMU 46 VCA Confirmatory 

SWMU 46 Deep Borehole 
Characterization 
SWMU 234 Characterization 

bgs 
BH 
ft 

= Below ground surface. 
= Borehole. 
= Foot (feet). 
= Grab sample. 

Sample Locations 
46-BH-02 through 46-BH-12 

Remediation trench: 46-GR-05 through 
46-GR-23, and 46-GR-26. 

Confluence: 46-GR-24 and 46-GR-25 
TJA-6 
46-VW-01 
234-GR-07 
234-GR-08 

GR 
SWMU 
TJA 
VCA 
VW 

= Solid Waste Management Unit. 
= Tijeras Arroyo. 
= Voluntary Corrective Action. 
= Vapor Well. 

Summary of Analytes and Analytical Laboratories 

Sample Depth 
Ranqe (ft bqs) 

3-18 

0-7 

0-12 
45-245 
45-295 

5 
5 

The soil samples collected for SWMU 46 were analyzed for metals, cyanide, VOCs, 
SVOCs, HE compounds, tritium, and gamma-emitting radionuclides. Approximately 
98 percent of the soil samples were analyzed by the off-site General Engineering 
Laboratories Inc. The remainder of the soil samples were analyzed for gamma-emitting 
radionuclides by the on-site SNLINM Radiation Protection Sample Diagnostics (RPSD) 
Laboratory. 

The characterization and confirmatory analytical data were reviewed and 
verified/validated according to "Data Validation Procedure for Chemical and 
Radiochemical Data," in SNLINM ER Project Administrative Operating Procedure 
(AOP) 00-03, Revision 0 (SNLINM December 1999b). In addition, the RPSD 
Laboratory reviewed all gamma spectroscopy results according to "Laboratory Data 
Review Guidelines," Procedure No. RPSD-02-11, Issue No.2 (SNLINM July 1996). 
Data qualifiers from the verification/validation process are incorporated into 
the analytical tables that are presented in Attachments B, C, D, and E using the 
12th Round NF A format. Except for the PCB results concerning Soil Sample 
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TJAOU-46-GR-21-0.0-S, no significant QAlQC issues were identified. Sample 
TJAOU-46-GR-21-0.0-S was discussed in the SNLINM response to NMED Comment 2. 

As shown in Table II, a total of327 analyses (environmental samples plus duplicates) 
were utilized for the SWMU 46 risk assessments. The analytical results for the 
characterization and confinnatory soil sampling at SWMU 46 are summarized in 
Table F-l (Attachment F), which lists the maximum concentrations, sample locations for 
detections, and background values for each of the analytes. All detections, qualified 
results, and MDLs are listed in Attachments B, C, D, and E using the 12th Round NFA 
fonnat. Data quality objectives are discussed in Section II of Attachment G. 

Table 11 
Number of Samples per Analyte for the 

Four Sampling Events Applicable to the SWMU 46 Risk Assessments 

Environmental. Analytical 
Analyte Samples Laboratory Duplicates 

Metals and 61 GEL 
Cyanide 
PCBs 57 GEL 
VOCs 69 GEL 
SVOCs 61 GEL 
HE Compounds 27 GEL 
Radionuclides 33 GEL 
Radionuclides 4 RPSD 
Total 

GEL 
HE 
NA 
PCB 
RPSD 
SVOC 
SWMU 
VOC 

312 NA 

= General Engineering Laboratories, Inc. 
= High explosive(s). 
= Not applicable. 
= Polychlorinated biphenyl. 
= Radiation Protection Sample Diagnostics. 
= Semivolatile organic compound. 
= Solid Waste Management Unit. 
= Volatile organic compound. 

Highlights of the analytical results include: 

3 

3 
3 
3 
1 
2 
0 
15 

Total Soil Equipment Trip 
Samples Blanks Blanks 

64 7 NA 

60 5 NA 
72 9 12 
64 8 NA 
28 1 NA 
35 6 NA 
4 2 NA 

327 38 12 

• Thirteen metals (arsenic, barium, beryllium, cadmium, total chromium, copper, 
lead, nickel, selenium, silver, thallium, vanadium, zinc) were detected at levels 
above background concentrations. 

• The maximum total PCB concentration was 0.1298 mg/kg. 

• Three radionuclides (thorium-232, uranium-235, and uranium-238) were detected 
at levels slightly above background activities. 
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• Low concentrations of four VOCs (acetone, 2-butanone, methylene chloride, and 
toluene) were detected. 

• Low concentrations of28 SVOCs were detected. 

• One HE compound, 2-nitrotoluence at a concentration of 15.2 Ilg/kg, was 
detected. 

• The maximum cyanide concentration was 12.7 mg/kg. 

Risk Summary 

The analytical results of the soil sampling have identified only minor amounts of soil 
contamination remaining at SWMU 46. The maximum analyte values were used in the 
risk assessments. The Risk Assessment Summary and the Site Conceptual Model for 
SWMU 46 are presented in Attachments G and H, respectively. 

The risk assessment performed for this site initially used maximum COC concentrations 
to evaluate the potential for adverse health effects under industrial and residential land
use scenarios. For the industrial land-use scenario, the total and incremental human 
health hazard index (HI) and estimated excess cancer risk are below NMED guidelines. 

Although both the HI and estimated excess cancer risk are above the NMED guideline for 
the residential land-use scenario, maximum concentrations were used in the risk 
calculation. Because the site has been adequately characterized, average concentrations 
are more representative of actual site conditions. Using the 95% upper confidence limit 
(UCL) of the mean concentrations for the main contributors to excess cancer risk and 
total and incremental HI values reduces the total HI and estimated excess cancer risk to 
1.61 and 3.86E-6, respectively. The incremental HI and excess cancer risk are reduced to 
1.45 and 3.86E-6, respectively. The 95% UCL concentrations (summarized in Appendix 
2 of the Risk Assessment for SWMU 46) include 2.8 mg/kg for arsenic (which is below 
background and therefore eliminates arsenic from further evaluation), 40.6 mg/kg 
for cadmium, 87.5 mg/kg for nickel, 1.1 mg/kg for thallium, 0.06 mg/kg for 
benzo(a)anthracene, and 0.05 mg/kg for benzo(a)perylene. Thus, by using realistic 
concentrations in the risk calculations that more accurately depict actual site conditions, 
both the total and incremental estimated excess cancer risk values are below NMED 
guidelines. In addition, only cadmium resulted in an individual hazard quotient (HQ) for 
noncarcinogens that exceeds 1.0 under these conditions. The HQ for cadmium (1.03) was 
only slightly greater than 1.0. These incremental risk calculations indicate insignificant 
risk to human health from nonradiological COCs under a residential land-use scenario. 

The human health industrial and residential land-use scenario incremental dose 
calculations for radiological COCs are below the EPA numerical guidelines. 
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Ecological risks associated with SWMU 46 were estimated through a screening 
assessment that incorporates site-specific information when available. Initial calculations 
of HQs indicated a potential risk for 12 inorganic and 9 organic constituents of potential 
ecological concern (COPECs). However, based upon the analysis of uncertainties 
associated with these HQs, the actual potential for risk to ecological receptors from these 
COPECs is expected to be low. The overestimation of risk is primarily due to the use of 
maximum detected values as the exposure point concentrations for these HQs. Predicted 
risks from exposures based upon the 95% UCL concentrations are significantly lower. 
All HQs based upon the 95% UCLs are less than 5 and/or are attributable to conservative 
toxicity benchmarks or conservative assumptions of bioavailability. Based upon this 
final analysis, ecological risks associated with SWMU 46 are expected to be low. 

In conclusion, human health and ecological risks are within the acceptable range 
according to NMED guidance. 
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1.0 INTRODUCTION 

This document describes the proposed plan for conducting a Voluntary Corrective Action (VCA) 
at Environmental Restoration (ER) Solid Waste Management Unit (SWMU) 46, the Old Acid 
Waste Line Outfall. SWMU 46 is located at Sandia National Laboratories/New Mexico 
(SNUNM) on Kirtland Air Force Base (KAFB) (Figure 1-1). This document was prepared in 
accordance with the "Environmental Restoration Document of Understanding [DOUJ," 
negotiated and agreed upon in November 1995 by SNUNM, the U.S. Department of Energy 
(DOE), the New Mexico Environment Department (NMED), and the U.S. Environmental 
Protection Agency (EPA). This document is based upon the Expedited Clean-upNoluntary 
Corrective Measure Plan Annotated Outline from Annex N of the DOU (SNUNM April 1996a) 
and the NMED Hazardous and Radioactive Materials Bureau Standard Operating Procedures 
Manual, Volume 1-Externa/(NMED March 1998). 

Several site-specific compliance documents are applicable to SWMU 46. In 1995, SNUNM 
submitted a proposal for no further action (NFA) to NMED for SWMU 46 (SNUNM June 1995a). 
After receiving Notice of Deficiency (NOD) comments (NMED July 1996), SNUNM submitted an 
NOD response in 1996 (SNUNM October 1996). In 1999, NMED issued a second set of NOD 
comments in which they requested several types of additional sampling (NMED October 1999). 
SNUNM submitted a second NOD Response in 1999 that acknowledged the need for additional 
work (SNUNM December 1999). 

The VCA for SWMU 46 is scheduled for the summer of 2003. SWMU 46 is located at the 
southwest corner of Technical Area (TA)-IV (Figure 1-2). Most of the acid waste line at 
SWMU 46 is presently visible along the ground surface. From 1948 through 1974, SWMU 46 
was the discharge point for approximately 1.3 billion gallons of TA-I waste water. In 2001, 
samples of stained soil were collected from the interior of the acid waste line that contained 13 
metals exceeding background levels as well as polychlorinated biphenyls (PCBs) exceeding the 
ER Project voluntary cleanup level of 1 part per million (ppm) total PCBs. The stained soil may 
have been caused by organic dyes in the waste water produced by T A-I photographic
processing laboratories. Soil-vapor samples suggest that SWMU 46 also may be a source of 
trichloroethylene (TCE), which has impacted groundwater. 

The objective of the VCA at SWMU 46 is to reduce the potential hazard to human health and 
the environment by excavating contaminated soil, collecting confirmatory soil samples for all 
constituents of concern (COCs), and disposing of the waste. This VCA project will be 
implemented as a Resource Conservation and Recovery Act (RCRA) corrective action and is 
designed to make the site available for future industrial use. The ultimate goal of the VCA is to 
remediate SWMU 46 to meet NMED's requirements for NFA status. 

The SNUNM ER Project considered the following factors in determining the need for a VCA at 
SWMU46: 

• The site contains residual contamination resulting from the past disposal of waste 
water. 

• Future intrusive activities pose the potential for workers to be exposed to COCs. 

• Previous sampling has adequately identified the COCs. 
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1.1 

• Remediating the significantly contaminated soil requires partial excavation of the 
site. 

• Remediation efforts will reduce environmental, safety, and health risks. 

Description of SWMU 46 

SWMU 46 encompasses approximately 2.11 acres at the southwest corner of TA-IV. The site 
consists of the inactive outfall (discharge point) for the Old Acid Waste Line (SWMU 226) that 
was connected to six research buildings in TA-1. The acid waste line is constructed of 8·inch
diameter vitrified clay pipe. SWMU 46 was identified during the 1987 Comprehensive 
Environmental Assessment and Response Program (CEARP) as the Old Acid Waste Line 
Outfall (DOE 1987). From about 1948 through late 1974, SWMU 46 discharged acid waste 
water that contained a variety of chemicals and possibly some radionuclides. The waste water 
discharged into three shallow, nearly parallel, earthen outfall ditches (OD-1, OD-2, and OD-3) 
that extended across the East Mesa. Each outfall ditch measured approximately 700 feet long. 
The confluence of these three outfall ditches is still present on the northern rim of Tijeras Arroyo 
(Figure 1.1-1). 

The specific types and volumes of waste water discharged from the acid waste line are not 
clearly documented. According to the CEARP (DOE 1987), the "old acid waste line was used to 
discharge about 130,000 gallons per day (gpd) of acidic waste water from Area I to an open 
ditch that emptied into Tijeras Arroyo. Most of the water was from cooling tower blowdown; 
however, this line also carried some waste liquid from etching and photbgraphic processing. 
The contaminants discharged were primarily chromic acid (approximately 200 gallons per day) 
and ferric chloride." 

The CEARP is the only historical document that cites a waste-water discharge rate for the acid 
waste line (DOE 1987). Assuming that 130,000 gpd were discharged for 27 years, the resulting 
total would be approximately 1.3 billion gallons of waste water. However, the CEARP-cited 
discharge rate of 130,000 gpd, which is equivalent to approximately 90 gallons per minute, may 
be too high. Neither historic aerial photographs nor field inspections of the remaining OD-1 and 
OD-2 segments have identified an amount of soil erosion large enough to correspond to this 
much waste water. However, the volume of waste water was sufficient to create brushy 
vegetation along the approximately 700-foot-long outfall ditches that continued an additional . 
1,400 feet past the confluence of the outfall ditches. 

PCBs and elevated concentrations of metals, such as arsenic, cadmium, and chromium, have 
been identified in SWMU 46 soil samples. Soil-vapor samples suggest SWMU 46 may be a 
release site for TCE that has impacted groundwater. 

1 .1.1 Operational History 

The Tijeras Arroyo Operable Unit (T JAOU) manages SWMU 46. Other Operable Units (OUs) 
also have provided relevant information for the site. In the 1990s, TA-I OU personnel 
interviewed laboratory personnel, and various lateral extensions were excavated showing that 
the acid waste line was connected to Buildings 839, 840, 841, 860, 863, and 892. These 
buildings contained various shops (instrument repair, machining, ceramics, sheet metal, 
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welding, paint, plating), a foundry, microelectronic clean rooms, office space, general research 
laboratories, environmental-conditions test chambers, storage rooms, and facilities for the 
assembly of weapon components (SNUNM May 1997; DOE December 2001). 

In addition to the various chemicals (cooling tower blowdown, chromic acid, ferric chloride, 
etching liquids, and photographic processing waste water) mentioned in the CEARP (DOE 
1987), the acid waste line also received electroplating solutions and chromates (SNUNM May 
1997). Most of the chemicals used in the six buildings were typically containerized for off-site 
disposal. However, some waste waters discharged to the acid waste line may have contained 
various organic compounds (acetone, TCE, and toluene); isopropyl alcohol; methyl alcohol; 
electroplating solutions containing nickel acetate, cadmium cyanide, copper cyanide, hydrogen 
sulfide, nickel sulfate, copper sulfate, and sodium dichromate; polyvinyl alcohol binder; various 
acids (acetic, chromic, sulfuric, nitric); sodium hydroxide; paints; paint strippers; machining 
coolant oils; metals (aluminum, depleted uranium, lead, and silver); and PCBs. Photographic 
laboratory waste water typically contains a variety of solutions, such as developers, washes, 
bleaches, fixers, conditioners, and stabilizers. 

The acid waste line may have received a relatively minor amount of sanitary waste (sewage) 
from inadvertent cross-connections between various T A-I piping systems. However, the 
disposal of sewage in the outfall ditches was probably limited because of health concerns and 
odor problems. Storm-water systems were not connected to the acid waste line. 

00-1 was constructed in 1948. Soon after, the flow of waste water was apparently limited by 
the buildup of either vegetation and/or sloughed soil from the unlined ditch banks. The low 
slope (grade) of the acid waste line and outfall ditch aggravated the drainage problem. 00-2 
was constructed about 1950. 00-3 was constructed in the mid-1960s. All three outfall ditches 
carried waste water until late 1974. Ponding visible in historic aerial photographs shows that all 
three outfall ditches were essentially linked together at the northern end of the site. As a result, 
the three outfall ditches carried the same types of waste water and COCs. 

1.1 .2 Constituents of Concern 

Process knowledge indicates that the potential COCs for SWMU 46 consist of: 

• Metals, including chromium-VI 
• PCBs 
• Volatile organic compounds (VOCs) 
• Semivolatile organiC compounds (SVOCs) 
• Cyanide 
• Nitrate 
• Radionuclides (gamma-emitters and tritium) 

1.1.3 Physical Setting 

SWMU 46 is located on land that the DOE leases from KAFB. Ground elevations at SWMU 46 
range from approximately 5,390 feet above mean sea level (amsl) at the northern site boundary 
to about 5,370 feet amsl at the southern site boundary on the northern rim of Tijeras Arroyo 
(Figure 1.1-1). The site, approximately 2.11 acres, is not fenced. SWMU 46 is located in a 
relatively remote setting where the only foot traffic consists of the occasional jogger and walker. 
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The fire-extinguisher training facility and the unpaved TA-IV perimeter road are nearby. 
Outdoor classes involving about a dozen trainees are held at the fire-extinguisher training facility 
about once per month. A few vehicles per day use the perimeter road. The southeastern end 
of SWMU 46 is situated on the steeply sloping rim of Tijeras Arroyo; however; the majority of the 
site is located on a flat portion of the East Mesa. SWMU 46 is on the east side of the inactive 
KAFB skeet range (Figure 1-2). 

The annual· precipitation at KAFB is 8.2 inches (SNUNM February 2001). No springs or 
perennial surface-water bodies are located within two miles of SWMU 46. The site is situated 
approximately 2,000 feet north of the active channel of Tijeras Arroyo and outside of the 
1 OO-year floodplain. Surface water flows in the active channel at the nearby Pennsylvania 
Street Bridge approximately a dozen days per year and only as a result of significant 
precipitation events. Tijeras Arroyo is the most significant surface-water drainage feature on 
KAFB and originates in Tijeras Canyon, which is bounded by the Sandia Mountains to the north 
and the Manzano Mountains to the south. The arroyo contains a drainage basin that captures 
runoff from Tijeras Canyon and various storm-water channels at KAFB, SNUNM, and southeast 
Albuquerque. The arroyo eventually drains into the Rio Grande, approximately 8 miles west of 
SWMU46. 

The soil at SWMU 46 is poorly developed with high alkalinity. The subsurface geology consists 
of unconsolidated alluvial and colluvial deposits derived from the Sandia and Manzanita 
Mountains. These upper Santa Fe Group deposits consist of sediment ranging from clay to 
gravel derived from 1) the granitic rocks of the Sandia Mountains, and 2) greenstone, limestone, 
and quartzite derived from the Manzanita Mountains. The depth to Pennsylvanian strata and/or 
Precambrian basement beneath TA-IV is approximately 3,000 feet below ground surface (bgs). 

Groundwater data for SWMU 46 was obtained from the Tijeras Arroyo Groundwater (TAG) 
investigation. The hydrogeologic setting of the TAG study area is dominated by two water
bearing zones, the perched system and the regional aquifer, both of which are present within 
the upper Santa Fe Group. The perched system is not used as a water supply source. 
However, the City of Albuquerque (GOA), KAFB, and the Veterans Administration use the 
regional aquifer for water supply purposes. 

At the northern end of SWMU 46, the depth to the perched system is approximately 
303 feet bgs. However, the site extends across the southwestern boundary of the perched 
system, which covers approximately 3.5 square miles in the central part of the TAG study area. 
The direction of groundwater flow in the perched system is to the southeast. Discontinuous, yet 
overlapping multiple lenses of unsaturated alluvial-fan sediment serve as a perching horizon 
beneath the perched system and above the regional aquifer. The depth to the regional aquifer 
is approximately 499 feet bgs at the northern edge of the site. The direction of groundwater flow 
in the regional aquifer is principally to the northwest towards several water-supply wells. The 
nearest water-supply well (KAFB-1) is located approximately 1.3 miles northwest of the site. 
Groundwater from the perched system merges with the regional aquifer southeast of Tijeras 
Arroyo. The regional aquifer extends across the entire TAG study area and the Albuquerque 
Basin. 

The vicinity of SWMU 46 is unpaved. During most rainfall events, rain quickly infiltrates the soil 
at SWMU 46. However, virtually all of the moisture undergoes evapotranspiration. Estimates of 
evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNUNM February 1998). 
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The area around SWMU 46 originally consisted of desert grassland habitat, but this has been 
highly disturbed by various construction activities (IT 1995). The site is mostly barren but has 
some limited vegetation consisting of ruderal species, such as Russian thistle (tumbleweed). 
Grasslands are the dominant plant community west of SWMU 46 and include species such as 
blue and black grama and western cheatgrass (IT 1995). The indigenous wildlife includes 
reptiles, birds, and small mammals. However, wildlife use is limited by the degree of 
disturbance and proximity to operational facilities. The site was surveyed for sensitive species 
in 1994 (IT 1995); no threatened or endangered species, nor any other species of concern, 
were identified in the vicinity of SWMU 46. No riparian or wetland habitats are present within 
four miles of the site. No significant archaeological artifacts or cultural resources have been 
identified in the vicinity of SWMU 46 (Hoagland September 1994). 

1.2 Assumptions 

The proposed SWMU 46 VCA activities are based upon the following assumptions and 
conclusions. 

• Sufficient process knowledge has identified all the potential COCs. 

• No radioactive or unexploded ordnance (UXO)/high explosive (HE) hazards are 
present. 

• The relevant background levels for metals and radionuclides in soil have been 
defined by the NMED (Dinwiddie September 1997). 

• The risk-based Preliminary Remediation Goals (pRGs) calculated by SNUNM 
(Tharp April 2003) are defensible. 

• The background levels and PRGs are adequate for determining the SWMU 46 
Remediation Targets. 

• The area requiring excavation has been adequately defined by soil sampling. 

• The VCA is designed to remove all of the contaminated soil with COC 
concentrations that exceed the SWMU 46 Remediation Targets. 

• Adequate disposal capacity is available for all expected waste types. 
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2.0 RESULTS OF INVESTIGATIONS 

This section discusses the SWMU 46 environmental investigations, summarizes the analytical 
results, presents background levels, discusses quality assurance (QA)/quality control (QC) 
protocols, and establishes PRGs for the remediation work. 

2.1 Environmental Investigations 

Several types of environmental investigations have been conducted at SWMU 46. 

2.1.1 Unexploded Ordnance/High Explosive and Radiation Surveys 

In 1994 and 2001, SWMU 46 was surveyed for UXO/HE and radiological material; none were 
found. 

2.1.2 Video Camera Survey 

In 1993, SNUNM Facilities Engineering conducted a video-camera survey of the acid waste line 
(SNUNM February 1995). Because the acid waste line was not constructed with cleanouts, 
openings for the video camera were cut into the clay pipe at a series of locations that were 
identified as acid waste access points (AWAPs). Two AWAPs are located at SWMU 46. Much 
of the acid waste line at SWMU 46 was found to be partially collapsed and filled with sloughed 
soil, apparently caused by heavy equipment used for constructing the nearby surface-water 
ditch in 1977. 

2.1.3 Historic Aerial Photographs 

In the summer of 2000, the ER Project conducted a comprehensive review of historic aerial 
photographs for the period of 1951 to the present. Three previously overlooked outfall ditches 
were identified and are now known as 00-1, 00-2, and 00-3. The outfall ditches extended 
southeastward from various outlets on the acid waste line and merged into a confluence that is 
currently visible among some elm trees about 150 feet south of the TA-IV fence. Each of the 
outfall ditches measured about 3 feet deep, 5 feet wide, and 700 feet long. In 1948, the 
discharge of waste water began at the first outfall ditch (00-1). Soon after, the flow of waste 
water was apparently limited by the buildup of either vegetation and/or sloughed soil from the 
unlined ditch banks. The low slope (grade) of the acid waste line and outfall ditch aggravated 
the drainage problem. Thus, a second outfall ditch was required. About 1950, an intermediate 
outlet was constructed on the acid waste line about 240 feet north of the 00-1 outlet; this 
second outlet became the starting point for outfall ditch 00-2. In the mid-1960s, another 
intermediate outlet was constructed in the acid waste line about 20 feet north of the 00-2 outlet; 
this third outlet became the starting point for 00-3. A slight topographic dip near the three 
outlets allowed waste water to eventually flow into all three ditches Simultaneously. The flow 
continued through the three outfall ditches until late 1974. Since then, no waste water has 
discharged to SWMU 46. 
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The aerial photographs also show that construction of T A-IV disturbed much of the SWMU 46 
area. In 1977, a 1, 150-foot-long surface-water ditch was constructed from the northwest corner 
of T A-IV to an undisturbed ravine on the arroyo rim. The ditch was used for about one year to 
drain storm water from some of the unpaved T A-IV parking lots. Use of the surface-water ditch 
was discontinued in 1978 after buried piping was extended from TA-IV to the Ninth Street 
Channel. In late 1978, the northernmost 150 feet of the surface-water ditch was backfilled 
with soil. In the early 1980s, virtually the entire length of each outfall ditch was similarly 
backfilled with soil when two TA-IV structures (Building 981-1 and the SWMU 77 surface-water 
impoundment) were built. The southernmost 25 feet of the acid waste line and the original 1948 
outlet were destroyed by the construction activities. The near total disappearance of the three 
outfall ditches and the coincidental construction of the surface-water ditch led to the surface
water ditch being mistakenly identified in 1994 as an outfall ditch for SWMU 46. Soil samples 
were collected from the surface-water ditch in 1994. 

In July 2000, the confluence of the SWMU 46 outfall ditches was identified in the field for the 
first time. The remaining easternmost segments of OD-1 and OD-2 were found to be about 
60 feet long. No evidence was found nearby for OD-3. The easternmost segment of OD-3 had 
been disturbed by the construction of a T A-IV storm-water outfall pipe, which is now known as 
SWMU 234. TA-IV storm water discharged at SWMU 234 from 1979 until the early 1990s. 
SWMU 234 has been proposed for NFA status (SNUNM June 1995b), and recent soil sampling 
has confirmed that no significant contamination is associated with the T A-IV storm-water 
discharge (SNUNM December 2002). 

In March 2001 , a series of shallow trenches were dug by hand along the southern end of the 
acid waste line. The top of the line was covered by only 2 inches of soil. The trenches better 
defined the surviving end of the line. The present end of the line is now known to be about 
20 feet west of Monitoring Well T JA-3. When compared to the digitized locations of the outfall 
ditches based upon the historic aerial photographs, it is apparent that about 26 feet of the 
southernmost part of the line was destroyed when the nearby surface-water ditch was 
constructed in 1977. 

2.1.4 Soil-Vapor Sampling 

Four soil-vapor sampling investigations have been conducted at SWMU 46. The first involved 
collecting soil-vapor samples from the pilot borehole for T JA-3, the groundwater monitoring well 
that was installed at the northern end of SWMU 46 in August 1998. Soil-vapor samples were 
collected from six depths (37, 97, 137, 197,237, and 312 feet bgs) with a Simulprobeu.t sampler 
driven ahead of the drill string. Low to high concentration levels of 16 VOCs were detected in 
soil-vapor samples. TCE had the maximum concentration in soil vapor at 10,000 parts per 
billion by volume (ppbv) in the sample from 137 feet bgs. However, the TCE concentration of 
320 ppbv at 197 feet bgs was much lower. Methylene chloride had the second highest VOC 
concentration at 620 ppbv in the sample from 137 feet bgs. Vinyl chloride was not detected in 
any of the soil-vapor samples. Soil samples were not collected from the pilot borehole. 

In August 1998, soil-vapor samples were collected from four Geoprobe® boreholes 
(EPA-ERT A214-BH-1, EPA-ERT A214-BH-2, EPA-ERTA2I4-BH-3, and EPA-ERTA2/4-BH-5). 
Samples were collected at depths of 10, 20, and 30 feet bgs using a Tedlar™ bag system. Low 
concentration levels of 16 VOCs were detected in soil-vapor samples collected near the 
confluence of the outfall ditches at Boreholes EPA-ERTA2I4-BH-3 and EPA-ERTA2I4-BH-5. 
TCE had the maximum concentration at 55 ppbv. VOCs were not detected at Boreholes 
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EPA-ERTA2I4-BH-1 and EPA-ERTA2I4-BH-2, which were located approximately 700 and e 300 feet south of the confluence, respectively. 

In October 1999, passive soil-vapor samples were collected using 36 VaporTec™ collectors 
(T JAOU-46-SVX-01through T JAOU-46-SVX-36). The sampling area covered approximately 
7 acres and focused on the surface-water ditch, which at the time was the suspected waste
water discharge location. After being buried for 30 days at shallow depths ranging from 
approximately 0.5 to 1 foot bgs, the collectors were retrieved and subsequently analyzed for 
VOCs and total petroleum hydrocarbons (TPH) gasoline range organics (GRO) and diesel 
range organics (DRO) using EPA Methods 8021 M and 8015M, respectively (TEG-Rocky 
Mountain January 2000). VOC values were reported in nanograms (ng) of contaminant sorbed 
onto the activated carbon sampling media. Low concentration levels of 17 VOCs were 
detected. The highest values for TCE and vinyl chloride were 257 and 103 ng, respectively. 

TCE was detected at 14 of the 36 VaporTec™ locations, but the distribution of TCE did not 
coincide with the surface-water ditch. This prompted the review of the aerial photographs 
that is discussed in Section 2.1.3. The highest TCE value of 257 ng corresponded to 
Collector T JAOU-46-SVX-01, which was located near the previously overlooked acid waste line. 
Most of the TCE in the soil vapor was present near the estimated locations of the northern ends 
of the outfall ditches. However, TCE was not detected in Collector TJAOU-46-SVX-24, which 
was located adjacent to Monitoring Well T JA-3. This discrepancy between the TCE in soil vapor 
and the location of the outfall ditches was suspected to be the result of past T A-IV construction 
activities and the migration and/or degradation of contaminants. 

Vinyl chloride had the maximum VOC concentration in soil vapor at 103 ng from VaporTec™ 
Collector T JAOU-46-SVX-24, which was located adjacent to Monitoring Well T JA-3. Vinyl 
chloride was detected at each of the 36 soil-vapor sampling locations although no available 
information suggests that SNUNM has used vinyl chloride. Because vinyl chloride was not 
detected in the trip blank or in any of the analytical laboratory QA/QC samples, the presence of 
vinyl chloride at each sampling location suggests that it may be a degradation product of TCE in 
soil. The lack of vinyl chloride in the deeper soil-vapor samples from the T JA-3 borehole also 
suggests that TCE degradation is more prevalent near the ground surface. An interpretation 
that other contaminants present in soil vapor are the result of degradation is not defensible 
because a variety of VOCs were present in the waste water. 

Minor amounts of TPH were detected in the soil-vapor samples. Twenty-six VaporTec™ 
collectors yielded DRO, with a maximum concentration of 49.6 ng. Only two collectors yielded 
detectable concentrations of GRO with a maximum concentration of 2.31 ng. These TPH 
concentrations may be the result of activities associated with T A-IV construction or the nearby 
fire-training facility. 

From April 2001 through March 2002, soil-vapor samples were collected from Monitoring Wells 
46-VW-01 and 46-VW-02 for five quarterly events. These two monitoring wells are equipped 
with Flexible Liner Underground TechnologyTM (FLUTe) systems. The sampling ports for 
Monitoring Well 46-VW-01 are set at 15, 65, 115, 165, 215, and 265 feet bgs. The sampling 
ports for Monitoring Well 46-VW -02 are set at 46, 96, 146, 196, 246, and 296 feet bgs. 
Summa™ canisters were used to collect soil-vapor samples, which were analyzed for VOCs. 
For the five quarters, the maximum TCE concentration from Monitoring Well 46-VW-01 was 
46,000 ppbv, which was collected from a depth of 115 feet bgs. Monitoring Well 46-VW-01 
yielded a maximum TCE concentration of 350 ppbv from the sampling port at 265 feet bgs. For 
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the five quarters, the maximum TCE concentration from Monitoring Well 46-VW-02 was 
650 ppbv, which was collected from a depth of 96 feet bgs. Monitoring Well 46-VW-02 yielded _ 
a maximum TCE concentration of 480 ppbv from the sampling port at 246 feet bgs. -

Twenty-two VOCs were detected in soil-vapor samples collected from the two monitoring wells, 
but most are single-digit "J" (laboratory estimated) values. The maximum total VOCs 
concentrations at Monitoring Wells 46-VW-01 and 46-VW-02 were 48,380 and 703 ppbv, 
respectively. For perspective, the soil-vapor investigation at the SNUNM Chemical Waste 
Landfill used an NMED-approved, 1 OO,OOO-ppbv threshold for defining the total VOCs plume 
edge. NMED has not specified a threshold value for SWMU 46. Therefore, additional soil
vapor characterization at SWMU 46 does not appear to be necessary. 

2.1.5 Soil Sampling 

In September 1994, soil samples were collected from what was then suspected to be the 
location of waste-water discharge. Eight soil samples (46-01-A through 46-04-B) were collected 
from a nearby surface-water ditch that had been used from 1977 to 1978. The maximum 
sampling depth was approximately 3 feet bgs. However, recent interpretation of historic aerial 
photographs has revealed that the surface-water ditch was not the location where waste water 
had discharged. Unfortunately, analytical data from the 1994 sampling event was used in the 
SWMU 46NFA Proposal (SNUNM June 1995a). The samples were analyzed for VOCs, 
SVOCs, Target Analyte List (TAL) metals, chromium-VI, total cyanide, total Kjeldahl nitrogen, 
nitrate/nitrite, tritium, and gamma-emitting radionuclides. No contamination was detected in the 
soil samples. Because the eight soil samples are not useful for characterizing the waste-water 
discharge location, the associated analytical results are excluded from the following discussion. 

In 2001, the first "properly located" soil samples were collected at SWMU 46. Table 2.1.5-1 lists 
the sampling locations that are applicable for characterizing the waste-water discharge at 
SW MU 46. The sample locations for the entire site are shown on Figure 1.1-1. Figure 2.1.5-1 
shows the sample locations at the northern end of SWMU 46 in greater detail. Soil samples 
were collected from deep boreholes located at both ends of SWMU 46. Soil samples were 
collected from Borehole 46-VW-01 (at the north end of the site) at depths of 45,95, 145, 195, 
245, and 295 feet bgs. Soil samples were collected from Borehole T JA-6 (at the south end of 
the site) at depths of 45,95, 145, and 245 feet bgs. 

The analytical results for the 46-VW -01 and the T JA-6 soil samples showed no contamination. 
No PCBs were detected. Metals concentrations were within, or similar to, background levels. 
Radionuclides (gamma-emitters and tritium) were within background levels. Low concentration 
levels of four VOCs (acetone, 2-butanone, methylene chloride, and toluene) and two SVOCs 
(bis[2-ethylhexyl] phthalate and phenol) were reported. TCE was not detected. 

In April 2001, soil samples were collected from four locations at the northern end of the site. 
Beginning at the southeast corner of the fire-training facility, a backhoe was used to excavate a 
gravel parking lot. The top of the acid waste line was identified at a depth of approximately 
1.5 feet bgs. A hand auger was used to collect a soil sample (T JAOU-46-GR-01) from beneath 
the acid waste line at a depth of 2.5 to 3.5 feet bgs. The backhoe was then used to excavate to 
4 feet bgs; no stained soil was evident in the vicinity of Sample T JAOU-46-GR-01. A trench dug 
southward along the acid waste line for a distance of about 30 feet revealed the third outlet (for 
OD-3) of the acid waste line. Between the first sample location and the third outlet, the 

AU8·03IWP/SNL03:R5365.doc 2-4 840657.04.07 08108103 1 :24 PM 



Table 2.1.5-1 
Soil Sampling Locations for SWMU 46 

Sample Location Depth (ft bgs) 
TJA-6 45,95,145,245 
46-VW-01 45, 95, 145, 195, 

245,295 
T JAOU-46-GR-01 2.5-3.5 
T JAOU-46-GR-02 1.0 
T JAOU-46-GR-03 1.0 
T JAOU-46-GR-04 0.5-1.5 
T JAOU-46-BH-01 none 
T JAOU-46-BH-02 4.0-18.0 
T JAOU-46-BH-03 4.5-13.0 
T JAOU-46-BH-04 3.0-13.0 
T JAOU-46-BH-05 4.5-8.5 
T JAOU-46-BH-06 4.5-10.0 
T JAOU-46-BH-07 4.5-13.0 
T JAOU-46-BH-08 4.5-14.0 
T JAOU-46-BH-09 4.5-9.0 
T JAOU-46-BH-10 4.5-8.5 
T JAOU-46-BH-11 4.5-8.5 
T JAOU-46-BH-12 4.5-9.5 

bgs 
BH 

= Below ground surface. 
= Borehole. 

It 
GR 
SWMU 
TJA 
TJAOU 

= Foot (feet). 
= Grab sample. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 
= Tijeras Arroyo Operable Unit. 

AU8-03IWP/SNL03:R5365.doc 

Date SamplinQ Method and SettinQ 
January 2001 Drill riQ-southeast end of site 
March 2001 Drill rig-north end of site 

April 2001 Hand trowel-under acid waste line 
April 2001 Hand trowel-from acid waste line 
April 2001 Hand trowel-from acid waste line 
April 2001 Hand trowel-southeast end of site 
Not applicable Not applicable-qroundwater test hole 
AUQust 2001 Geo(Jrobe TM-north end of site 
AUQust 2001 Geoprobe™-north end of site 
AUQust 2001 Geoprobe™-north end of site 
AUQust 2001 Geoprobe™-north end of site 
August 2001 Geoprobe™-north end of site 
August 2001 Geoprobe TM-north end of site 
August 2001 Geoprobe TM-north end of site 
August 2001 Geoprobe™-north end of site 
August 2001 Geoprobe™-north end of site 
August 2001 Geoprobe™-north end of site 
August 2001 Geoprobe™-north end of site 
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acid waste line was intact, and no discolored soil was evident. However, stained soil was 
found at the third outlet, which was buried at a depth of only about 6 inches bgs. The soil 
staining varied from gray to green to blue. The stained soil appeared to be confined laterally 
to about 3 feet of the line. However, the limit of stained soil was not fully determined. 
Sample T JAOU-46-GR-02 was collected from the sloughed soil present inside the third outlet. 
Farther south along the acid waste line, another sample of sloughed soil (T JAOU-46-GR-03) 
was collected from a broken section of the acid waste line. Here, the top of the acid waste line 
was only a few inches bgs and the degree of staining was less intense. 

The soil staining at SWMU 46 was similar in appearance to the stained soil excavated during 
the demolition of the Building 863 Motion Picture Lab (Durand April 2003). According to 
Kodak™ personnel, the blue staining is most likely caused by organic dyes. Chromium is 
known to have been a chemical associated with the photo-processing operation and was used 
for yellow pigment formulations, but discontinued in the late 1960s to early 1970s (Durand April 
2003). Liquid waste drained from the Building 863 piping system contained both silver and 
chromium at levels above RCRA toxicity characteristic release criteria (IT April 1998). The 
chromic acid vat area in Building 863 contained dry chemical waste, a vat base, and an 
underlying concrete floor that displayed a "unique purple stain" attributed to the use and storage 
of chromic acid (IT April 1998). 

Except for cadmium at 55.3 milligrams (mg)/kilogram (kg), Soil Sample T JAOU-46-GR-01 
(located at the northern end of the site and under one of the acid waste line couplings) 
contained no contamination. Soil Samples T JAOU-46-GR-02 and T JAOU-46-GR-03, collected 
from sloughed soil present inside the acid waste line, were significantly contaminated, primarily 
with metals and PCBs. For example, Soil Samples T JAOU-46-GR-02 and T JAOU-46-GR-03 
contained total PCBs at 49.9 mg/kg and 6.17 mg/kg, respectively. The two samples contained 
13 metals at concentrations above background levels. The maximum metals concentrations for 
the two soil samples were antimony at 19.4 mg/kg, arsenic at 8.35 mg/kg, barium at 589 mg/kg, 
cadmium at 105 mg/kg, total chromium at 4,820 mg/kg, chromium-VI at 7.41 mg/kg, copper at 
1,150 mg/kg, lead at 1,100 mg/kg, mercury at 0.9 mg/kg, nickel at 693 mg/kg, selenium at 
1.67 mg/kg, silver at 278 mg/kg, and zinc at 427 mg/kg. The maximum cyanide concentration 
was 311 mg/kg. Two VOCs were detected; the TCE concentration was 2 micrograms (ll9)/kg 
and the methylene chloride concentration was 2.21 J llg/kg. Seven SVOCs were detected; 
benzo(a)fluoranthene had the highest concentration at 843 llg/kg. No HE compounds were 
detected. Radionuclides (gamma-emitters and tritium) were within, or similar to, background 
levels. Soil Sample T JAOU-46-G R-02 contained nitrate plus nitrite at 123 mg/kg. 

Also in April 2001, soil sampling was conducted at the southeastern end of 00-2 near the 
confluence. Two soil samples were collected at Location T JAOU-46-GR-04 from 0.5 and 
1.5 feet bgs. The samples consisted of native soil from beneath the floor of the outfall ditch 
where the ditch was only about 3 feet wide and 2 feet deep. No stained soil was evident at 
00-2. Soil Sample TJAOU-46-GR-04 (from 00-2 at the southeast end of the site) contained no 
contamination except possibly cadmium at 2.69 mg/kg (background is 0.9 mg/kg). 

In August 2001, 12 Geoprobe® boreholes were sampled along the visible portion of the acid 
waste line at the northern end of the site. The sampling depths ranged from 3 to 18 feet bgs. 
Green staining was evident to a depth of 10 feet at 46-BH-02; none of the other boreholes 
contained stained soil. The detected COCs were the same as the stained-soil samples, but the 
borehole samples contained significantly lower concentrations. Located near Soil Samples 
GR-02 and GR-03, three boreholes (46-BH-02, 46-BH-08, and 46-BH-09) contained the 
highest concentrations. For the 12 boreholes, 8 metals exceeded background levels. For 

AUB-03NVPISNL03:R5365.doc 2-9 840857.04.07 08108103 1 :24 PM 



example, chromium was reported at 120 mg/kg. The maximum total PCBs concentration was 
0.841 mg/kg. Cyanide was reported at 12.7 mg/kg. Radionucfides (gamma-emitters) were 
within, or similar to, background levels. Four VOCs were reported; toluene had the highest 
concentration at 107 ~g/kg. Of 25 SVOCs reported, 13 had low concentration levels that 
were J qualified. Aff but 2 of the 12 remaining SVOCs were less than 1 mg/kg. Phenol and 
bis(2-ethylhexyl) phthalate were reported at 1.59 and 2.04 mg/kg, respectively. 

2.1.6 Groundwater Investigations 

As part of the Sandia North (now known as the TAG) groundwater investigation, Monitoring 
Weff T JA-3 was instaffed at the northern end of SWMU 46 in August 1998. The weff was 
completed in the regional aquifer at a depth of 496 to 516 feet bgs. The perched system was 
not encountered during the drilling of Test Borehole 46-BH-01, which was located 25 feet 
southeast of Monitoring Weff T JA-3. 

From January through March 2001, four monitoring weffs (TJA-6, TJA-7, 46-VW-01, and 
46-VW-02) were instaffed at SWMU 46. At the northern end of the site, Monitoring Weffs TJA-7 
and 46-VW-01 were instaffed near T JA-3. Monitoring Weff T JA-7 was completed in the shaffow 
water-bearing zone at 291 to 311 feet bgs and is a companion weff for Regional Weff T JA-3. 
Near the southern end of the site, Monitoring Weffs 46-VW-02 and T JA-6 were instaffed about 
300 feet south of the outfall ditch confluence. Monitoring Well T JA-6 was completed in the 
regional aquifer at a depth of 455 to 475 feet bgs. Shaffow groundwater was not detected 
during the drilling for T JA-6. 

Three groundwater monitoring weffs (T JA-3, T JA-6, and T JA-7) are located at the site. 
Monitoring Weffs T JA-3 and T JA-6 are completed in the regional aquifer. Monitoring Weff T JA-7 
is completed in the perched system, which does not extend as far as the southeastern end of 
SWMU 46. The last available groundwater analyses are from March 2002. In April 2002, 
sampling of TAG monitoring weffs was temporarily suspended with NMED approval. The COCs 
for the TAG study area are TCE and nitrate. At SWMU 46, groundwater samples from the 
perched system have not contained detectable concentrations of TCE. However, groundwater 
samples from the perched system have contained a maximum nitrate concentration of 
41 mg/liter (l), which exceeds the federal Maximum Contaminant Limit (MCl) of 10 mg/L. 
Samples from the regional aquifer have contained a maximum TCE concentration of 1.39 ~g/l, 
which is below the MCl of 5 ~g/L. Groundwater samples from the regional aquifer have 
contained a maximum nitrate concentration of 3.7 mg/L. Several sites, including SWMU 46, 
may be responsible for the groundwater contamination beneath the site (SNUNM August 2002; 
SNUNM December 2002). 

In February 2003, an AquaTrack geophysical survey was conducted over approximately 
64 acres centered on the northern end of SWMU 46 (Sunrise Engineering, Inc. April 2003). 
AquaTrack is a patented geophysical technology used to map groundwater bodies using 
controffed source-frequency domain magnetics. Electrodes were placed in the standing 
groundwater present in Monitoring Wells T JA-3 and T JA-7. The electrodes were energized 
with low frequency (400-hertz) alternating current. Magnetic sensor data were coffected along 
eight transects ranging in length from 1 ,000 to 2,000 feet. The magnetic sensor data were 
subsequently computer-processed and contoured into a magnetic field strength map. The 
perched system was interpreted to have a meandering edge that trends northwest to southeast 
across SWMU 46. 
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2.2 Summary of Analytical Results for Soil Samples 

Analytical results for soil samples collected in 2001 at SWMU 46 are summarized in 
Tables 2.2-1 and 2.2-2. Analyses were conducted by General Engineering Laboratories, Inc. 
As noted, the list of potential COCs (metals, cyanide, PCBs, nitrate, VOCs, SVOCs, HE 
compounds, and radionuclides) is extensive for SWMU 46 because six TA-I buildings were 
connected to the acid waste line. Planning for the VCA has been aided by the fact that all the 
COCs have been identified. Several COCs (HE compounds, cyanide, radionuclides, nitrate, 
VOCs, and SVOCs) are therefore not a serious concern for the VCA cleanup because each 
COC was either not detected or was detected at a concentration below the respective VCA 
Remediation Target. Highlights of the analytical results include: 

• Fifteen metals (antimony, arsenic, barium, beryllium, cadmium, chromium, copper, 
lead, mercury, nickel, selenium, silver, thallium, vanadium, and zinc) were reported 
at concentrations above background levels (Table 2.2-1). 

• The maximum total PCBs concentration (composed of Aroclor-1016, Aroclor-1221, 
Aroclor-1232, Aroclor-1242, Aroclor-1248, Aroclor-1254, and Aroclor-1260) was 
49.9 mg/kg (Table 2.2-2). 

• Three radionuclides (cesium-137, uranium-235, and uranium-238) were within, or 
very similar to, background levels (Table 2.2-1). 

• The maximum total cyanide concentration in soil was 311 mglkg (Table 2.2-1). 

• The maximum nitrate plus nitrite concentration was 123 mg/kg (Table 2.2-1). 

• Low concentration levels of five VOCs (acetone, 2-butanone, methylene chloride, 
toluene, and TCE) were detected (Table 2.2-2). 

• Low concentration levels of 26 SVOCs, such as acenaphthene, were detected 
(Table 2.2-2). 

• No HE compounds were detected. 

Several findings are applicable to the soil samples that were collected from the acid waste line 
in April 2001 : 

• The presence of sloughed soil in the acid waste line at SWMU 46 probably 
resulted from construction activities, mostly likely occurring in 1977. Heavy 
equipment crushed the shallowly buried acid waste line. 

• The soil did not exhibit depositional features, such as layering, that would suggest 
the soil was sediment transported down the acid waste line. 

• The blue-stained soil at Location 46-GR-02 probably reflects the sloughed soil 
being protected from rainfall for about 25 years (1977 to 2001). Soil along the 
outside of the acid waste line was not similarly stained. Apparently, rainfall had 
leached away the soil-staining chemicals. 
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COC 
Metals 
Antimony (Sb) 
Arsenic (As) 
Barium (Ba) 

Beryllium (Be) 
Cadmium (Cd) 

Chromium (Cr) +6 
Chromium (Cr)-total 

Cobalt 

Copper 

Lead (Pb) 
Mercury (Hg) 

Nickel (Ni) 
Selenium (Se) 
Silver (Ag) 

Thallium (TI) 

Vanadium (V) 

Zinc (Zn) 

Cyanide (CN)-total 
Nitrate plus nitrite 

Table 2.2-1 
Comparison of Inorganic Analyses of SWMU 46 Soil Samples to 

Background Levels, Preliminary Remediation Goals, and Remediation Targets 

NMED 
Maximum Maximum Maximum Maximum 

Concentration Concentration Concentration in Background for Synergistic 
in Discrete in Geoprobe Deep Borehole North Preliminary Preliminary 

Samples' Samplesb Samplesc Supergroupd Remediation Remediation 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) Goal (mg/kg) Goal (mg/kg) 

19.4 0.602 J 0.237 U 3.9 384 30 
8.35 3.94 2.8 4.4 16 1 

589 572 B 139 200 62,859 4,835 

0.492 0.54 0.891 0.80 1,829 141 

105 3.12 0.976 0.9 507 39 

7.41 NA 0.262 NS 2,435 187 

4,820 120 18.5 12.8 1,438,086 110,622 

8.33 7.93 6.23 8.8 12,918 994 

1,150 7.67 12.9 17 35,473 2,729 

1,100 46 10.2 11.2 NS NA 

0.906 0.0175 0.00642 J <0.1 287 22 

693 63.4 11.7 25.4 19,174 1,475 

1.67 0.475 J 1.28 <1 4,794 369 
278 16.2 0.578 U <1 4,794 369 
1.45 1.88 2.19 <1.1 63 5 

25.7 46.5 27.4 33 6,791 522 

427 33.2 63.9 76 287,617 22,124 

311 12.7 NA NS 12,313 947 

123 NA NA NS 985,060 75,774 

Refer to footnotes at end of table. 

Remediation 
Target 
(mg/kg) 

30 
4.4 

4,835 

141 

39 
187 

110,622 
994 

2,729 
400e 

22 
1,475 

369 

369 

5 
522 

22,124 

947 
75,774 
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Table 2.2-1 (Concluded) 
Comparison of Inorganic Analyses of SWMU 46 Soil Samples to 

Background Levels, Preliminary Remediation Goals, and Remediation Targets 

NMED 

Maximum Maximum Maximum Maximum 

Concentration Concentration Concentration in Background for 

in Discrete in Geoprobe Deep Borehole North Preliminary 

Samplesa Samplesb Samplesc Supergroupd Remediation 

COC (mQ/kQ) (mg/kg) (mQ/kg) (mg/kg) Goal (mQ/kQ) 
Radlonuclldes 
Cesium-137 0.228 pCi/g 0.0336 U pCi/g 0.0685 U pCi/g 0.084 pCi/g 22.1 pCi/g 

Thorium-232 1.19 pCi/g NA 1.91 pCi/Q 1.54 pCilQ 4.45 pCi/g 
Tritium 87.7 pC ilL NA 140 pCi/L 420 pCi/L 2,980 pCi/L 

Uranium-235 0.312 U pCi/g 0.209 U pCVg 0.316 U pCi/Q 0.18 pCi/g 88.1 pCi/g 

Uranium-238 2.18 pCi/g 2.07 pCl/g 0.946 U pCi/g 1.3 pCi/g 491 pCi/g 

Note: Values in bold exceed background levels. 
aDiscrete samples: T JAOU-4S-GR-01 through T JAOU-46-GR-04. Sampling depth range = 0.5 to 4.5 ft bgs . 
bGeoprooe boreholes: T JAOU-4S-BH-02 through T JAOU-4S-BH-12. Sampling depth range = 3 to 18 It bgs. 
cDeep boreholes: T JA-S and 4S-VW-01. Sampling depth range = 45 to 295 ft bgs. 
dDinwiddie September 1997. 
eLead cleanup level for residential exposure (Laws July 1994). 
B = Analyte detected in an associated blank 
bgs = Below ground surface. 
COC = Constituent of concern. 
ft = Foot (feet). 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable. 
NMED = New Mexico Environment Department. 
NS = Not specified. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
SWMU = Solid Waste Management Unit 
U = Nondetect. 

Synergistic 
Preliminary 

Remediation 
Goal (mQ/kQ) 

22.1 pCi/g 

4.45 pCi/Q 
2,980 pCi/L 

88.1 pCilg 

491 pCi/g 

Remediation 
Target 
(mg/kg) 

22.1 pCi/g 

4.45 pCi/g 
2,980 pCi/L 

88.1 pCi/Q 

491 pCi/g 
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COC 
VOCs 
Acetone 
2-Butanone 
Methylene chloride 
Toluene 
Trichloroethene 
SVOCs 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(Qhi)pervlene 
Benzo(k)fluoranthene 
Butylbenzylphthalate 
Carbazole 
2-Chlorophenol 
Chrysene 
Oi-n-butylphthalate 
Dibenzofuran 
1,2-0ichlorobenzene 
1,3-Dichlorobenzene 
Diphenylamine 
bis(2-Ethylhexyl) phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Phenanthrene 

~ Refer to footnotes at end of table. 

Table 2.2-2 
Comparison of Organic Analyses of SWMU 46 Soil Samples to 

Preliminary Remediation Goals and Remediation Targets 

Maximum Maximum Maximum 
Concentration in Concentration in Concentration in Deep Preliminary 

Discrete Samples· Geoprobe Samplesb Borehole Samplesc Remediation Goal 
(jlglkg) (jlglkg) (j.tg/kg) (jlglkg) 

NO 2.35J 13.2 60.958.000 
ND 107 56.9J 2,054,000 

2.21 J 3.28 J 3.85 J 15,000 
NO 17 0.998 J 17,886,000 

2.03 ND ND 8,000 

NO 5.69 J NO 31,151,000 
ND 4.06 J NO 3,441,000 
57.5 18.5 J ND 162,495,000 
NO 49.5 NO 21,000 
NO 82.4 ND 2,000 
843 149 NO 21,000 
NO 47.1 NO 2.000 
NO 64.1 NO 211,000 

NO 56.5 NO 191,718,000 
NO 10.9 J NO 1,342,000 
NO 8.35 J NO 3,169,000 
428 68.8 NO 2,110,000 

374 J 49.5 J NO 61,561,000 
NO 9.4 J NO 3,766,000 
NO 4.51 J NO 20,716,000 
NO 4.86 J NO 1,342,000 
NO 7.3J NO 23,965,000 
NO 2,040 1,070 J 1,917,000 
435 106 NO 22,000,000 

NO 14 J NO 23,578,000 
1,060 J 5.7 J NO 11,000 

NO 39 NO 21,000 
NO 3.45J NO 1,628,000 

252 J 68.2 NO 27,000 

Synergistic 
Preliminary 

Remediation Goal Remediation Target 
(j.tg/kg) (jlglkg) 

1,966,387 1,966,387 
66,258 66,258 

484 484 
576,968 576,968 

258 258 

1,004,871 1,004,871 
111,000 111,000 

5,241,774 5,241,774 
677 677 
65 65 
677 677 
65 65 

6,806 6,806 

6,184,452 6,184,452 
43,290 43,290 
102,226 102,226 
68,065 68,065 

1,985,839 1,985,839 
121,484 121,484 
668,258 668,258 
43,290 43,290 

773,065 773,065 
61,839 61,839 

709,677 709,677 

760,581 760,581 

355 355 
677 677 

52,516 52,516 
871 871 
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Table 2.2-2 (Concluded) 
Comparison of Organic Analyses of SWMU 46 Soil Samples to 

Preliminary Remediation Goals and Remediation Targets 

Maximum Maximum Maximum 
Concentration In Concentration in Concentration in Deep 

Discrete Samples· Geoprobe Samplesb Borehole Samplesc 

COC (IlQ!kQ) (IlQ!kQ) (IJ.Q/kQ) 

Phenol ND 1,590 6.69 J 
Pyrene 349 98 ND 
HE Compounds ND ND NA 
Total PCBs 49.9 ppm 0.841 ppm ND 

"Discrete samples: T JAOU-46-GR-01 through T JAOU-46-GR-04. Sampling depth range = 0.5 to 4.5 It bgs. 
bGeoprobe boreholes: T JAOU-46-BH-02 through T JAOU-46-BH-12. Sampling depth range = 3 to 18 It bgs. 
cDeep boreholes: T JA-6 and 46-VW-01. Sampling depth range = 45 to 295 It bgs. 
dER Project voluntary cleanup level for total PCBs. 
bgs = Below ground surface. 
COC = Constituent of concern. 
ER = Environmental Restoration. 
It = Foot (feet). 
HE = High explosive(s). 
J = Estimated concentration . 
flljikg = Microgram(s) per kilogram. 
NA = Not analyzed. 
NC = Not calculated. 
ND = Not detected. 
PCB = Polychlorinated biphenyl. 
ppm = Part(s) per million. 
SVOC = Semlvolatile organic compound. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 

Preliminary 
Remediation Goal 

(IJ.Q/kg) 

184,691,000 
18,468,000 

NC 
NC 

Synergistic 
Preliminary 

Remediation Goal Remediation Target 
(lJ.Q!kg) (lJ.Q!kg) 

5,957,774 5,957,774 
595,742 595,742 

NC NC 
NC 1,0000 



2.3 

• Only one of the 12 Geoprobe boreholes yielded stained soil. Borehole 46-BH-02 
(near Location 46-GR-02) contained occasional streaks of green soil to a depth of 
10 feet bgs. No green-stained soil was evident from 10 feet bgs to the total depth 
of 18 feet bgs. 

• Demolition work at Building 863 (the Motion Picture Laboratory) also uncovered 
blue-stained soil, which was attributed to chromic acid and/or organic dyes (see 
Section 2.1.5). 

Background Comparison 

Concentrations of metals and radionuclides in SWMU 46 soil samples were compared to 
background levels established for the North Supergroup soil by NMED (Dinwiddie September 
1997). 

2.4 Quality Assurance/Quality Control 

This section discusses the QA/QG protocols that were used during the collection of soil samples 
at SWMU 46. Site-specific Data Quality Objectives were presented in two sampling and 
analysis plans (Copland April 2001 a; Copland August 2001). Except for occasional QA/QC 
qualifiers, such as analytes reported for equipment rinsate or method blanks, no significant data 
validation problems were identified in the SWMU 46 data set. Therefore, the analytical data set 
is of sufficient quality for defining the remediation area. 

2.5 Preliminary Remediation Goals 

The calculation of PRGs provides a basis for evaluating the appropriate remediation levels 
for each COC in the soil. The PRGs are applicable to SNUNM SWMUs requiring remediation 
and were calculated according to the Citizen's Advisory Board recommendations (DOE et al. 
September 1995). The exposure pathways of concern for the nonradiological and radiological 
COGs are the ingestion and inhalation of soil containing COCs. For radiological compounds, an 
additional exposure pathway is external exposure to penetrating radiation. 

Neither a human health nor an ecological risk assessment was prepared for this VCA Plan 
because the site has not yet been remediated. The risk assessments will be prepared after the 
confirmatory soil sampling results are received following site remediation. Because SWMU 46 
is proposed for continued industrial use, is small in size, and contains no endangered or 
sensitive species, the ecological risk assessment will use the deer mouse as the sole wildlife 
receptor. 

2.6 Remediation Targets 

Although additional sampling data are required to adequately characterize the nature and extent 
of contamination at SWMU 46, a sufficient amount of technical information and sampling results 
have been acquired for designing the VCA. The PRGs listed in Tables 2.2-1 and 2.2-2 were 
calculated (Tharp April 2003) in accordance with NMED guidance (NMED December 2000) for 
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an industrial land use scenario, which is the designated land use for SWMU 46. Tables 2.2-1 
and 2.2-2 also list the SWMU 46 Remediation Targets that are derived from the PRG 
calculations. 

For planning purposes, the possible synergistic effects caused by multiple COCs in the soil 
were conservatively evaluated by dividing the PRG by the number of chemicals relevant to a 
particular analytical suite. For example, each metals PRG was divided by 13, which is the 
number of metals that exceed background levels in SWMU 46 soil samples. Except for arsenic, 
the SWMU 46 Remediation Target for each metal is one-thirteenth of the respective PRG. The 
synergistic PRG for arsenic was less than the background level and thus not realistic. The 
Remediation Target for arsenic is the background level specified by NMED (Dinwiddie 
September 1997). The PRG for each VOC and SVOC was divided by 31, which is the number 
of VOCs and SVOCs detected in SWMU 46 soil samples. Background levels are not applicable 
to VOCs or SVOCs. 

The implied "action" to be taken if analytical results from the confirmatory soil samples exceed 
the SWMU 46 Remediation Targets is to either: (1) conduct additional excavation work until the 
contamination is below the SWMU 46 Remediation Target, or (2) further evaluate the analytical 
results with respect to risk factors specific to SWMU 46. If the contaminant levels do not exceed 
the cumulative risk assessment values prepared using site-specific risk factors, the site will 
require no further remediation, and an NOD Response requesting NFA status will be submitted. 
The cumulative (inherently synergistic) risk assessments will take into account the effect of 
multiple COCs. 
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3.0 veA REMEDIATION 

The VCA will be conducted in 2003 and will remove the visible portions of the acid waste line 
and associated soil near the northern end of SWMU 46 (Figure 3-1). Confirmatory soil samples 
will be collected from the VCA trench and also from the confluence of the outfall ditches at the 
southeast end of the site. Section 3.1 presents an overview of the proposed remediation of 
SWMU 46. All VCA activities will be conducted in accordance with this VCA Plan, the Health 
and Safety Plan (HASP), the Waste Management Plan (WMP), and the Field Implementation 
Plan (FIP). 

3.1 Overview and Rationale 

This VCA for SWMU 46 is intended to remove contaminated soil that exceeds the SWMU 46 
Remediation Targets, rendering the site suitable for continued industrial use. 

3.2 Permitting, Approval, and Notification Requirements 

The remediation of SWMU 46 will be conducted as a VCA, the completion of which will be 
considered the final remedy. A public briefing concerning the SWMU 46 VCA Plan will be 
presented at a DOE quarterly public meeting. A copy of this VCA Plan will be submitted to 
NMED. 

In accordance with the National Environmental Policy Act, a review of the potential impacts of 
this project has already been undertaken, and clearance to proceed has been granted (SNUNM 
March 2003). All necessary permits will be obtained before the VCA fieldwork begins. 
For example, a Dig/Penetration (digging) Permit will be obtained from SNUNM Facilities 
Engineering. Because the site is located outside of the Tijeras Arroyo floodplain, a U.S. Army 
Corps of Engineers permit is not required. A COA Topsoil Disturbance Permit is not necessary 
because less than 0.75 acres will be excavated. 

3.3 Remediation Activities 

The remediation activities for the SWMU 46 VCA will involve the following: 

• Remove the broken sections of the acid waste line using an excavator. The 
remediation trench will be approximately 200 feet long and 2 feet wide, with an 
average depth of approximately 1.5 feet. The trench will extend across the starting 
locations for all three outfall ditches. 

• Remove sloughed (stained) soil associated with the acid waste line. 

• Excavate contaminated soil where metals concentrations exceed the risk-based 
SWMU 46 Remediation Targets. Table 2.2-1 shows that only two metals (arsenic 
and cadmium) exceed the SWMU 46 Remediation Targets. 
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• Excavate contaminated soil where total PCBs exceed the VCA Remediation 
Target of 1 ppm (mg/kg). 

• Load the contaminated soil and waste-line pieces directly into approved waste 
containers. 

• Ship the waste containers to a waste-disposal facility after waste characterization 
analyses are evaluated. 

• Collect confirmatory samples from the remediation trench and from the confluence 
of the outfall ditches. 

• Prepare cumulative risk assessments using the confirmatory soil sampling results. 

• Prepare a Final Report in the form of an NOD Response for SWMU 46. 

• If the risk assessments demonstrate that the site has been adequately remediated, 
the remediation trench will be backfilled with clean soil. 

Additional details of the VCA activities are discussed in the following sections. 

3.3.1 Site Preparation 

Prior to the start of excavation work, the site will be prepared to minimize potential adverse 
impacts to human health and the environment. An exclusion zone will be established to 
minimize worker and visitor exposure to hazards and to facilitate implementation of the HASP. 
The areas of excavation, as well as the waste-staging areas, will be roped off and/or fenced to 
prevent inadvertent entry of workers/visitors. Because the topography of the SWMU 46 VCA 
area is relatively flat and more than 300 feet from the arroyo rim, no surface-water controls are 
required. 

3.3.2 Excavation Procedures 

The excavation work will be conducted at the northern end of the site (the VCA area) as shown 
on Figure 3-1. Remediation will involve excavating approximately 50 cubic yards of soil and 
vitrified clay pipe using heavy equipment such as a backhoe and track hoe (excavator). The 
material will be placed into approved waste containers for shipment to a waste disposal facility 
(see Section 3.4). 

If the remediation trench is excavated to a depth exceeding 4 feet bgs, sloping and shoring 
requirements that meet or exceed Occupational Safety and Health Administration guidance will 
be used. Airborne dust will be mitigated by watering the work area as necessary. Additional 
safety requirements are discussed in the SWMU 46 HASP. 

AUB-Q3NlPISNl03:R5365.doc 3-5 840857.04.07 081081031:31 PM 



3.3.3 Field-Screening Activities 

To comply with WMP and HASP requirements, field-screening procedures will be performed on 
soil and pieces of the acid waste line using a photoionization detector to measure VOC 
concentrations. 

3.4 Waste Management Issues 

The waste generated at the site during the VCA activities will include solid and possibly 
hazardous waste. No radioactive waste is anticipated based upon previous soil sampling 
results; SWMU 46 is not a Radioactive Materials Management Area. 

The waste will consist of soil and broken pieces of the acid waste line, which is composed of 
vitrified clay pipe. Each section is approximately 5 feet long and 8 inches in diameter. The acid 
waste line couplings are sealed with black tar and oakum Qute fiber). Much of the acid waste 
line at SWMU 46 was broken into small pieces (fist- to football-size) when heavy equipment 
drove over the area in 1977 during the construction of a nearby surface-water ditch. 

Waste generation will follow SNUNM waste minimization, recycling, segregation, and reduction 
practices. A Pollution Prevention Opportunity Assessment will be prepared and followed as 
closely as reasonably practicable during the remediation activities. Waste minimization will 
involve reuse and recycling of equipment, material, and personal protective equipment to 
minimize unnecessary hazardous waste. Reasonable attempts will be made to minimize waste 
by segregating solid from potentially hazardous waste. The waste will be transported to 
permitted facilities for disposal as solid or hazardous waste following applicable state and 
federal regulations and SNUNM and DOE protocols. The SWMU 46 WMP provides details 
regarding the sampling, characterization, tracking/labeling, staging, and management 
requirements for all waste types. 

Table 3.4-1 lists the estimated volumes of contaminated soil and debris that will be generated 
during the VCA. Waste characterization sampling will be conducted for the excavated soil 
according to the WMP. 

Table 3.4-1 
Estimated Volumes of Contaminated Soil and Debris for SWMU 46 VCA 

Assumed Average 
Surface Area Thickness Estimated Anticipated Waste 

Waste Item (ft2) (ft) Volumea Category 
Contaminated soil 660 1.5 1,000 ft3 = 37 yd3 Hazardous Waste 

(fluffed: 48 yct3) 
Fragments of NAb NA 
vitrified clay pipe 

aFluffed soil volume assumes 30% expansion (noncompacted soil). 
bThe fragments are relatively small in size. 
ft = Foot (feet). 
NA = Not applicable. 
SWMU = Solid Waste Management Unit. 
VCA = Voluntary Corrective Action. 
yd = Yard(s). 

AUf3.03fWP/SNL03:R5365.doc 3-6 

2 yd3 Hazardous Waste 

840857.04.07 08/08/03 1 :31 PM 



3.5 Confirmatory Sampling 

Confirmatory sampling will be conducted at the conclusion of the excavation work. The 
analytical results will be compared to the SWMU 46 Remediation Targets in Tables 2.2-1 and 
2.2-2. A more detailed discussion of the confirmatory sampling is presented in the FIP. 

In accordance with the FIP, confirmatory soil sampling will be conducted at the remediation 
trench to determine whether contaminated soil that exceeds the SWMU 46 Remediation Targets 
has been removed. Soil samples will be collected using either discrete (grab), hand-auger, 
and/or backhoe techniques. 

Soil samples will be collected at 20-foot intervals along the lateral extent of the remediation 
trench. The samples will be collected from the floor of the trench, which will average 
approximately 1.5 feet bgs (the pre-existing grade). These shallow samples will be collected 
with a hand trowel. 

Soil samples also will be collected at two locations at the outfall ditch confluence. A backhoe 
will be used to collect the samples from 5 feet bgs. During previous sampling activities along 
the arroyo rim, hard caliche layers and cobbles have been encountered. The proposed 
sampling depth and method are consistent with other T JAOU outfall sampling projects, which 
NMED has endorsed (Copland April 2001 b; Copland April 2001 c). 

An approximate number of VCA confirmatory soil samples is provided in Table 3.5-1; more 
details are included in the FIP. Additional samples may be collected depending upon field 
conditions. 

Table 3.5-1 
Estimated Number of Confirmatory Soil Sampling Locations for SWMU 46 VCA 

Soil Sample Locations at 
Analyte Remediation Trench 

TAL Metals 15 
Chromium-VI 15 
PCBs 15 
VOCs 5 
SVOCs 5 

aEPA November 1986. 
EPA = U.S. Environmental Protection Agency. 
PCB = Polychlorinated biphenyl. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TAL = Target Analyte List. 
VeA = Voluntary Corrective Action. 
VOC = Volatile organic compound. 
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Table 3.5-2 lists the proposed sampling depths for the confirmatory soil samples. 

Table 3.5-2 
Proposed Depths of Confirmatory Soil Samples for SWMU 46 VCA 

Sampling Depth (It bgs) 
Remediation Trench Trench Floor (expected to average about 1.5 ft bgs) 

3.5 ft Beneath Trench Floor (5 It bQs) 
Outfall Ditch Floor of Outfall Ditches (OD-1 and OD-2) 
Confluence 5 ft bgs Beneath the Floor of the Outfall Ditch 

bgs 
It 
SWMU 
VCA 

= Below ground surface. 
= Foot (feet). 
= Solid Waste Management Unit. 
= Voluntary Corrective Action. 

Additional samples for QAlQC evaluation will be collected according to the ER Project Quality 
Assurance Project Plan (SNUNM April 1996b). The QAlQC samples will include equipment 
blank (EB), trip blank (TB), and soil duplicate samples. EB and VOC TB samples will be 
submitted with each analytical batch. The duplicate samples will be collected at a rate 
exceeding either 1 duplicate per analytical batch or 1 duplicate per 20 soil samples. Field 
activities will be documented in logbooks, and all soil sample locations will be surveyed using 
Global Positioning System equipment. 

3.6 Site Restoration 

If analytical results from the VCA confirmatory soil samples verify that no contamination in 
excess of the SWMU 46 Remediation Targets remains on site at SWMU 46, the trench will be 
backfilled with clean soil and returned to the original grade. 

3.7 Final Inspection 

At the completion of the VCA activities, a final site inspection will be held for NMED and DOE 
representatives. 

3.8 Final Report 

After completing the VCA fieldwork and evaluating the analytical data, a final report in the form 
of an NOD Response will be submitted for regulatory review. The NOD Response will include 
the VCA confirmatory data, a cumulative risk assessment, and the justifications for any 
significant deviations to the VCA Plan. 
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4.0 PROJECT MANAGEMENT 

The SWMU 46 VeA will be managed by the T JAOU of the SNUNM ER Project. 

4.1 Schedule and Cost 

The excavation work is anticipated to take approximately two weeks and is scheduled to begin 
in the summer of 2003. The projected.Fiscal Year 2003 budget for the veA is $300,000. 

4.2 Stakeholder Notifications 

A public presentation for this VeA Plan will be made at a DOE quarterly public meeting. 
Informal discussions will continue to be held among SNUNM, DOE, and NMED staff. 
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5.0 IMPLEMENTATION PLANS 

Three SWMU 46 plans (FIP, HASP, and WMP) complement this VCA Plan. 

5.1 Field Implementation Plan 

The SWMU 46 VCA FIP discusses in greater detail the confirmatory soil sampling requirements. 
A copy of the FIP will be kept on site during the sampling activities. 

5.2 Health and Safety Plan 

Fieldwork hazards will be mitigated according the SWMU 46 VCA HASP. A copy of the HASP 
will be available at the site during all fieldwork activities. 

5.3 Waste Management Plan 

Waste will be managed according to the SWMU 46 VCA WMP. A copy of the WMP will be kept 
on site during the excavation and waste handling activities. 
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Table 8-1 
Summary of SWMU 46 Characterization Soil Sampling 

Metals Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

Sample Attributes Metals (EPA Methods SW846 3005/SW846 3050/SW846 7470/SW846 7471/SW846 9012b) (mg/kg) 
Record Sample 

Number" ER Sample 10 Depth (ft) Antimony Arsenic Sarium Seryllium Cadmium 
604764 T JAOU-46-SH-010-5.5-S 5.5 NO 0.465· [A2,UJ] 1.85 [J,P1] 72.5 [J,P11 0.344 J (0.49) 0.103 J (0.49) [S3,Jl 
604764 T JAOU-46-SH-01 0-8.0-S 8.0 NO 0.443 . [A2,UJl 1.69 [J,P11 79 [J,P11 0.299 J (0.467) 0.139 J (0.467) [S3,J] 
604764 T JAOU-46-SH-011-5.5-S 5.5 NO 0.431 . [A2,UJ] 1.28 [J,P1] 34.2 [J,P1] 0.321 J (0.455) 0.076 J (0.455) [S3,J] 
604764 T JAOU-46-SH-011-8.0-S 8.0 NO (0.456) [A2,UJ] 1.8 [J,P1] 99.4 [J,P1] 0.343 J (0.481) 0.0913 J (0.481) [S3.J] 
604764 T JAOU-46-SH-012-5.5-S 5.5 NO (0.465) [A2,UJ] 1.38 [J,P1] 77 [J,P1] 0.396 J (0.49) 0.122 J (0.49) [S3,J] 
604764 T JAOU-46-SH-0 12-9 .O-S 9.0 NO (0.46) [A2,UJ] 1.83 [J,P1] 53.4 [J,P1] 0.318 J (0.485) 0.128 J (0.485) [B3.J] 
604760 T JAOU-46-SH-02-5.0-S 5.0 NO (0.435) 3.36 96.2 0.401 J (0.459) 0.329 J (0.459) 
604760 T JAOU-46-SH-02-8.5-S 8.5 NO (0.46) 1.45 133 0.352 J (0.485) 0.181 J (0.485) 
604760 T JAOU-46-SH-02-13.5-S 13.5 NO (0.474) 1.89 216 0.245 J (0.5) 0.0886 J (0.5) 
604760 T JAOU-46-SH-02-17.5-S 17.5 NO (0.451) 3.91 372 0.496 0.216 J (0.476) 
604760 T JAOU-46-BH-03-45-S 4.5 NO (0.474) 1.74 80.1 0.299. J (0.5) 0.213 J (0.5) 
604760 T JAOU-46-BH-03-7.0-S 7.0 NO (0.447) 2.28 156 0.335 J (0.472) 1,24 
604760 T JAOU-46-BH-04-4.0-S 4.0 NO 0.443) 2.06 111 0.319 J (0.467) 0.318 J (0.467) 
604760 T JAOU-46-SH-04-8.5-S 8.5 NO 0474) 1.84 89 0.336 J (0.5) 0.267 J (0.5) 
604760 T JAOU-46-BH-04-11.5-S 11.5 NO 0.456) 1.76 112 0.346 J (0.481) 0.235 J (0.481) 
604762 T JAOU-46-BH-05-5.5-S 5.5 NO (0.456) [A2,UJ] 1.84 71.3 0.328 J (0.481) 0.335 J (0.481) 
604762 T JAOU-46-BH-05-8.0-S 8.0 NO (0.469) [A2,UJ] 1.6 69.2 0.313 J (0.495) 0.228 J (0.495) 
604762 T JAOU-46-SH-06-5.5-S 5.5 NO (0.465) [A2,UJ] 1.67 112 0.373 J (0.49) 0.281 J (0.49) 
604762 T JAOU-46-SH-06-9.5-S 9.5 NO (0.474) [A2,UJ] 2.43 339 0.288 J (0.5) 0.192 J (0.5) 
604762 T JAOU-46-BH-07 -5.5-S 5.5 NO (0.447) [A2,UJ] 2 199 0.325 J (0.472) 0.264 J (0.472) 
604762 T JAOU-46-BH-07-9.5-S 9.5 NO (0.469) [A2,UJ] 1.36 100 0.253 J (0.495) 0.328 J (0.495) 
604762 T JAOU-46-SH-07 -12.5-S 12.5 NO (0.46) [A2,UJ] 1.67 79.4 0.309 J (0.485) 0.199 J (0.485) 
604762 T JAOU-46-SH-08-5.5-S 5.5 0.602 J (0.909) [A2,UJ] 3.94 147 0.54 3,12 
604762 T JAOU-46-SH-08-9.5-S 9.5 NO (0.46) [A2,UJ] 1.91 84 0.304 J (0.485) 0.199 J(O.485) 
604762 T JAOU-46-BH-08-13.5-S 13.5 NO (0.435) [A2,UJ] 2.1 572 0.232 J (0.459) 0.042 J (0.459) 
604764 T JAOU-46-BH-09-5.5-S 5.5 NO (0.46) [A2,UJ] 2.13 [J,P1] 100 [J,P1] 0.317 J (0.485) 0.0995 J (0.485) [S3,J] 
604764 T JAOU-46-BH-09-8.5-S 8.5 NO (0.451) [A2,UJ] 1.92 [J,P1] 63.4 [J,P1] 0.315 J (0.476) 0.11 J (0.476) [S3,J] 

Background Concentrationd (surface/subsurface)e 3.9/3.9 5.6/4.4 200/200 0.8/0.8 <1/0.9 

Quality Assurance/Quality Control Samples mq/L) 
604761 T JAOU-46-BH-02-EB 1 NA NO (0.0038) NO (0.00457) 0.00074 J NO (0,0002) NO (0.00025) 

[S3,UJ] (0.005) [S,J] 

Refer to footnotes at end of table. 



Table 6-1 (Continued) 
Summary of SWMU 46 Characterization Soil Sampling 

Metals Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

Sample Attributes Metals (EPA Methods SW846 3005/SW846 3050/SW846 7470/SW846 7471/SW846 9012b) (mg/kg) 
Record Sample 

NumberC ER Sample ID Depth (ft) Chromium Cobalt Copper Iron Lead 
604764 T JAOU-46-BH-010-5.5-S 5.5 5.27 [J,P1] 4.41 6,76 11,400 4,04 
604764 T JAOU-46-BH-01 0-8.0-S 8.0 8,17 [J,P1] 3.72 5.79 11,500 3.58 
604764 T JAOU-46-BH-011-5.5-S 5.5 3.92 [J,P1] 4.37 5.09 8,620 3.1 
604764 T JAOU-46-BH-011-8.0-S 8.0 5.86 [J,P11 3.85 6.08 11,700 4.24 
604764 T JAOU-46-BH-012-5.5-S 5.5 7.18 [J,P11 5.53 6.16 13,200 3.39 
604764 T JAOU-46-BH-012-9.0-S 9.0 8.93 [J,P11 4.8 7.08 16,200 4,58 
604760 T JAOU-46-BH-02-13,5-S 13,5 5.75 2,39 2,76 5,540 3.06 
604760 T JAOU-46-BH-02-17,5-S 17,5 11.3 5,88 7,21 12,800 6,47 
604760 T JAOU-46-BH-02-5,0-S 5.0 9,98 4.56 11,5 14,200 5,04 
604760 T JAOU-46-BH-02-8.5-S 8,5 7.53 5 5.18 11,700 3,52 
604760 T JAOU-46-BH-03-4.5-S 4,5 8.92 4.15 10.8 12,500 4.78 
604760 T JAOU-46-BH-03-7.0-S 7.0 13,2 7.93 14.3 17,000 5.55 
604760 T JAOU-46-BH-04-11.5-S 11.5 13,4 5.64 13.9 12,500 4.52 
604760 T JAOU-46-BH-04-4.0-S 4.0 9.6 6.24 12.9 20,900 4.38 
604760 T JAOU-46-BH-04-8.5-S 8.5 12.3 5.98 14,2 15,500 4.9 
604762 T JAOU-46-BH-05-5,5-S 5.5 9.29 5.6 6.58 16,500 [Jl 4.62 
604762 T JAOU-46-BH-05-8.0-S 8.0 6,72 5.78 9.25 11,700 [J] 6.33 
604762 T JAOU-46-BH-06-5.5-S 5.5 9.02 4.94 7.25 15,500 [J] 4.46 
604762 T JAOU-46-BH-06-9.5-S 9.5 8.48 5.11 5.96 14,700 [Jl 5.39 
604762 T JAOU-46-BH-07 -12.5-S 12.5 7.97 4.62 6.83 12,500 [Jl 4.16 
604762 T JAOU-46-BH-07-5.5-S 5.5 10 7 6.76 17,900 [Jl 5.25 
604762 T JAOU-46-BH-07 -9.5-S 9.5 11 6.52 7.04 13,700 [J] 3.93 
604762 T JAOU-46-BH-08-13.5-S 13.5 4.7 2.27 1.92 4,790 [J] 2.76 
604762 T JAOU-46-BH-08-5.5-S 5.5 120 4.76 72 14,600 [Jl 
604762 T JAOU-46-BH-08-9.5-S 9.5 8.56 4.77 6.87 17,100 [Jl 4.39 
604764 T JAOU-46-BH-09-5.5-S 5.5 7.43 [J.P11 4.45 7.27 14,300 3.91 
604764 T JAOU-46-BH-09-8.5-S 8.5 18.6 [J,P1 4.35 7.67 13,000 3.86 

Backqround Concentrationd (surface/subsurface)" 17.3/12.8 7.1/8.8 17/17 NC 39/11.2 

Quality Assurance/Quality Control Samples (mg/L) 
604761 I T JAOU-46-BH-02-EB 1 NA I ND (0.00078) ND (0.0003) ND (0.00267) Kl.0498 J (0.05) [B,J11 ND (0.00344) 

Refer to footnotes at end of table. 
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Table 8-1 (Continued) 
Summary of SWMU 46 Characterization Soil Sampling 

Metals Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratory") 

Sample Attributes Metals (EPA Methods SW846 3005/SW846 3050/SW846 7470/SW846 7471/SW846 9012b) (mQ/kQ) 
Record Sample 

Number" ER Sample 10 Oepth (ft) Mercury Nickel Selenium Silver 
604764 T JAOU·46·BH·01 0·5.5·S 5.5 NO (0.00414) [B3,UJl 5.78 [J,P1 0.421 J (0.491 NO (0.113) 
604764 T JAOU·46·BH·01 0·8.0·S 8.0 NO (0.00447) [B3,UJ] 6.11 [J,P1] NO (0.253) NO (0.108) 
604764 TJAOU·46·BH·011·5.5·S 5.5 NO (0.00428) [B3,UJ] 4.01 [J,P1 NO (0.246) NO (0.105) 
604764 T JAOU-46·BH·011·8.0·S 8.0 NO (0.00431) [B3.UJ] 5.57 [J,P1 NO (0.26) NO (0.111) 
604764 T JAOU·46·BH·012·5.5·S 5.5 0.00629 J (0.00939) [B3,J] 5.87 [J,P1 0.285 J (0.49) NO (0.113) 
604764 T JAOU·46·BH·012·9.0·S 9.0 NO (000363) [B3,UJl 6.39 [J,P1 0.475 J (0.485) NO(0.112) 
604760 TJAOU·46·BH·02·13.5·S 13.5 0.00739 J (0.00905) 4.3 NO (0.27) 0.121 J (0.5) 
604760 T JAOU·46·BH·02·17.5·S 17.5 0.00689 J (0.00858) 9.46 NO (0.257 NO(O.11) 
604760 T JAOU-46·BH·02·5.0·S 5.0 0.0175 7.58 NO (0.248 3.12 
604760 T JAOU·46·BH·02·8.5·S 8.5 0.00483 J (0.00905) 6.86 NO (0.262 0.149 J (0.485) 
604760 T JAOU·46·BH·03·4.5·S 4.5 0.00497 J (0.00853) 5.84 NO (0.27 NO (0.116) 
604760 T JAOU·46·B H·03· 7 .O·S 7.0 0.0089 J (0.00987) 9.5 NO (0.255) 0.16 J (0.472) 
604760 T JAOU·46·BH·04·11.5·S 11.5 0.00437 J (0.00892) 63.~ NO (0.26) NO (0.111) 
604760 T JAOU·46·BH·04·4.0·S 4.0 0.00449 J (0.0096) 7.74 NO (0.253) NO (0.108) 
604760 T JAOU·46·BH·04·8.5·S 8.5 NO (0.00397) 7.55 NO (0.27) NO(O.116) 
604762 T JAOU·46·BH·05·5.5·S 5.5 0.00865 [B,Jl 12.7 NO (0.26) NO (0.111) 
604762 T JAOU·46·BH·05·8.0·S 8.0 0.00899 J (0.00951) [B,J] 7.16 NO (0,268) NO (0,114) 
604762 T JAOU-46·BH·06·5.5·S 5.5 000796 J (0.00972) [B,J] 7.03 NO (0265) NO (0.113) 
604762 T JAOU-46·BH·06·9.5·S 9.5 0.00702 J (0.00888) [B,J] 6.28 NO (0.27) NO(O.116) 
604762 T JAOU·46·BH-07 -12.5-S 12.5 0.0119 [B,J] 6.36 NO 0.262 NO (0.112) 
604762 T JAOU·46-BH·07 -5.5-S 5.5 0.00941 [B,Jl 6.81 NO 0.255 0.149 J (0.472) 
604762 T JAOU-46·BH-07 -9.5-S 9.5 0.00782 [B,Jl 7.64 NO 0.268 NO (0.114) 
604762 T JAOU-46-BH-08-13.5·S 13.5 0.011B,J] 3.64 NO (0.248) NO (0.106) 
604762 T JAOU-46-BH-08-5.5-S 5.5 0.0464 38.3 0.317 J (0.455) 16.2 
604762 T JAOU·46-BH·08-9.5-S 9.5 0.0072 J (0.00884) [B,J] 6.51 0.317 J (0.485) NO (0.112) 
604764 T JAOU-46-BH-09-5.5-S 5.5 0.00481 J (0.00992) [B3,Jl 6.55 [J,P11 0.444 J (0.485) NO (0112) 
604764 T JAOU-46-BH-09·8.5·S 8.5 NO (0.00439) [B3,UJl 33.4 [J,P1 0.37 J (0.476) ND (0.11) 

Background Concentrationd (surface/subsurface)" <0.25/<0.1 25.4/25.4 <1/<1 <1/<1 

Quality Assurance/Quality Control Samples (mg/L) 
604761 T JAOU-46-BH-02-EB1 NA NO (0.00007) 0.00099 J (0.005) [B,J] NO (0.00309) NO (0.0002) 

Refer to footnotes at end of table. 



Table B-1 (Continued) 
Summary of SWMU 46 Characterization Soil Sampling 
Metals Analytical Results for Geoprobe Investigation 

August 2001 
(Off-Site Laboratory") 

Sample Attributes Metals (EPA Methods SW846 3005/SW846 3050/SW846 7470/SW846 7471/SW846 9012b) (mg/kg) 
Record Sample 

Number" ER Sample 10 Depth (It) Thallium Vanadium Zinc Total Cyanide 
604764 T JAOU-46-BH-01 0-5.5-S 5.5 NO (0.926) 22.3 [J,P1] 26.8 [J,P1] 0.107 J (0.25) 
604764 T JAOU-46-BH-010-8.0-S 8.0 NO (0.883) 22.3 [J,P11 24.6 [J,P11 0.08 J (0.25) 
604764 T JAOU-46-BH-011-5.5-S 5.5 NO (0.858) 16.4 [J,P11 17 [J,P11 NO (0.0691) 
604764 T JAOU-46-BH-011-8.0-S 8.0 NO (0.908) 21.8 [J,P1] 24 [J,P11 NO (0.0691) 
604764 T JAOU-46-BH-012-5.5-S 5.5 NO (0.926) 27.9 [J,P1] 21.8 [J,P1] 0.0875 J (0.25) 
604764 T JAOU-46-SH-012-9.0-S 9.0 NO (0917) 30.8 [J,P1] 28.3 [J,P1] 0.0951 J (0.25) 
604760 T JAOU-46-SH-02-13.5-S 13.5 NO (0.944) 15.6 12.6 0.113 J (0.25) 
604760 T JAOU-46-SH-02-17 .5-S 17.5 NO (0.899) 33.~ 33.2 0.098 J (0.25) 
604760 T JAOU-46-SH-02-5.0-S 5.0 NO (2.17 34.1 26.3 0.185 J (0.25) 
604760 T JAOU-46-SH-02-8.5-S 8.5 NO (0.917) 22.9 19.4 0.113 J (0.25) 
604760 T JAOU-46-SH-03-4.5-S 4.5 NO (2.36 27 25.5. 0.128 J (0.25) 
604760 T JAOU-46-BH-03-7.0-S 7.0 NO (2.23 37.7 30.5 NO (0.0691) 
604760 T JAOU-46-BH-04-11.5-S 11.5 NO (2.27 26.5 28 NO (0.0691) 
604760 T JAOU-46-BH-04-4.0-S 4.0 NO (2.21 46.5 29.3 0.107 J (0.25) 
604760 T JAOU-46-BH-04-8.5-S 8.5 NO (2.36 35.6 28.3 NO (0.0691) 
604762 T JAOU-46-BH-05-5.5-S 5.5 NO (2.27 36.6 27.2 0.0955 J (0.25) 
604762 T JAOU-46-BH-05-8.0-S 8.0 NO (0.935) 24 30.4 0.0895 J (0.25) 
604762 T JAOU-46-SH-06-5.5-S 5.5 NO (2.31 34 30.5 NO (0.0691) 
604762 T JAOU-46-SH-06-9.5-S 9.5 NO (2.36 30.6 24.6 0.157 J (0.25) 
604762 T JAOU-46-SH-07 -12.5-S 12.5 NO (0.917) 25.9 24.4 0.071 J (0.25) 
604762 T JAOU-46-SH-07 -5.5-S 5.5 NO (2.23 40 27.7 0.203 J (0.25) 
604762 T JAOU-46-SH-07-9.5-S 9.5 NO (0.935) 29.2 31.2 0.0805 J (0.25) 
604762 T JAOU-46-SH-08-13.5-S 13.5 1.88 13.7 10.4 0.154 J (0.25) 
604762 T JAOU-46-SH-08-5.5-S 5.5 NO (0.858) 33.3 64 12.7 
604762 T JAOU-46-BH-08-9.5-S 9.5 NO (2.29 34.6 28.5 0.0745 J (0.25) 
604764 T JAOU-46-BH-09-5.5-S 5.5 NO (0.917) 31.6 [J,P1] 23.7 [J,P1] 0.234 J (0.25) 
604764 T JAOU-46-BH-09-8.5-S 8.5 NO (0.899) 27.8 [J.P11 26 [J,P11 0.119 J (0.25) 

Backqround Concentrationd (surface/subsurface)e <1.1/<1.1 33/33 76/76 NC 

Refer to footnotes at end of table. 



Table B-1 (Concluded) 
Summary of SWMU 46 Characterization Soil Sampling 

Metals Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

Sample Attributes Metals (EPA Methods SW846 3005/SW846 3050/SW846 7470/SW846 7471/SW846 9012b) (mg/kg) 

Record I 
Number" ER Sample 10 

I Sample 
Depth (ft) Thallium 

Quality Assurance/Quality Control Samples (mg/L) 
604761 I T JAOU-46-BH-02-EB 1 I NA I NO (0.00413) 

Note: Values in bold indicate concentrations or MDLs greater than background. 
aGeneral Engineering Laboratories. Inc. 
bEPA November 1986. 
CAnalysis requestlchain-of-custody record. 
dOinwiddie September 1997. 

I Vanadium 

I NO (0.00109) 

·Surface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 

I Zinc I 
I 0.0129 I 

A2 = Laboratory accuracy and/or bias measurements for the associated matrix spike and/or duplicate do not meet acceptance criteria. 
tp B = Analyte present in laboratory method blank. 
Vl B3 = Analyte present in calibration blank. 

00 .. 
0 
00 
~ ..., 
0 
~ 
;:; 
>? 
~ 

2> .... 
'" 
'<> 
." 
is: 

BH = Borehole. 
EB = Equipment Blank. 
EPA 
ER 
It 
10 
J ( ) 
[J] 
mg/kg 
mg/L 
MOL 
NA 
NC 
NO( ) 
OU 
P1 
S 
SWMU 
TJA 
UJ 

= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Identification. 
= Estimated value less than the laboratory reporting limit, shown in parentheses. 
= The associated value is an estimated quantity. 
= Milligram(s) per kilogram. 
= Milligram(s) per liter. 
= Method detection limit. 
= Not applicable . 
= Not calculated by Dinwiddie (September 1997). 
= Not detected above the MOL, shown in parentheses. 
= Operable Unit. 
= Laboratory precision measurements lor the matrix spike sample and associated duplicate do not meet acceptance criteria. 
= Soil Sample. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 
= The analyte was analyzed lor but was not detected. The associated value is an estimate and may be inaccurate or imprecise . 

Total Cyanide 

NO (0.00289) 



Table 8-2 
Summary of SWMU 46 Characterization Soil Sampling 

Metals Analytical Detection Limits 
August 2001 

(Off-Site Laboratorya) 

Analyte Method Detection Limit (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manqanese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide (total) 

aGeneral Engineering Laboratories, Inc. 
mg/kg = Milligram{s) per kilogram. 
SWMU= Solid Waste Management Unit. 

AlJIO·04lWP/SNL04:r5463·b.doc B-6 

1.95-2.14 
0.431-0.474 
0.249-0.274 

0.027-0.0297 
0.0139-0.0153 
0.0236--0.0259 

3.53-17.8 
0.396--0.436 
0.099-0.109 

0.0457-0.0503 
3.56-9.23 

0.31-0.341 
0.559-1.51 

0.0435-0.0479 
0.00343-0.00451 

0.181-0.199 
1.57-7.87 

0.246--0.27 
0.105-0.116 

2.27-2.5 
0.858-2.36 

0.108-0.119 
0.237-0.26 

0.0691-0.691 

840857.02.1210/5104 2:19 PM 



~ 

'" 
~ 
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Record 
Number< 
604760 
604760 
604760 
604760 
604760 
604760 
604760 
604760 
604760 
604762 
604762 
604762 
604762 
604762 
604762 
604762 
604762 
604762 
604762 
604764 
604764 
604764 
604764 
604764 
604764 
604764 
604764 

Sample Attributes 

ER Sample 10 
T JAOU-46-BH-02-13.5-S 
T JAOU-46-BH-02-17.5-S 
T JAOU-46-BH-02-5.0-S 
T JAOU-46-BH-02-8.5-S 
T JAOU-46-BH-03-4.5-S 
T JAOU-46-BH-03-7.0-S 

T JAOU-46-BH-04-11.5-S 
T JAOU-46-BH-04-4.0-S 
T JAOU-46-BH-04-B.5-S 
T JAOU-46-BH-05-5.5-S 
T JAOU-46-BH-05-B.0-S 
T JAOU-46-BH-06-5.5-S 
T JAOU-46-BH-06-9.5-S 

T JAOU-46-BH-07 -12.5-S 
T JAOU-46-BH-07-5.5-S 
T JAOU-46-BH-07-9.5-S 

T JAOU-46-BH-OB-13.5-S 
T JAOU-46-BH-08-5.5-S 
T JAOU-46-BH-OB-9.5-S 
T JAOU-46-BH-09-5.5-S 
T JAOU-46-BH-09-B.5-S 

T JAOU-46-BH-01 0-5.5-S 
T JAOU-46-BH-01 O-B.O-S 
T JAOU-46-BH-011-5.5-S 
T JAOU-46-BH-011-B.0-S 
T JAOU-46-BH-012-5.5-S 
T JAOU-46-BH-012-9.0-S 

i Refer to footnotes at end of ta ble. 

Table B-3 
Summary of SWMU 46 Characterization Soil Sampling 

PCB Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

PCBs (EPA Method SWB46 BOB2 b) (/.lQ/kQ) 
Sample 
Oepth(ft} Aroclor-1242 Aroclor-124B Aroclor-1254 Aroclor-1260 

13.5 NO (1.67) NO (0.907) NO (1.37) NO (1.43) 
17.5 NO (1.67) NO (0.907) NO (1.37) NO (1.43 
5.0 NO (1.67) 2.6 J (3.33 NO (1.37 NO (1.43 
8.5 NO (1.67) NO (0.907) NO (1.37 NO (1.43 
4.5 NO (1.67) NO (0.907) NO (1.37 NO 1.43 
7.0 NO (1.67) NO (0.907) NO (1.37 NO 1.43 

11.5 203 NO (9.07) 293 NO 14.3) 
4.0 6.9 NO (0.907) NO (1.37) NO 1.43 
8.5 NO (1.67) NO (0.907) NO (1.37) NO 1.43) 
5.5 NO (1.67) NO (0.907) NO (1.37 NO (1.43) 
B.O NO (1.67) NO (0.907) NO (1.37) NO 1.43 
5.5 NO (1.67) NO (0.907) NO (1.37) NO 1.43 
9.5 NO (1.67) NO (0.907) ND(1.37) NO 1.43) 
12.5 NO (1.67) NO (0.907) NO (1.37 NO 1.43) 
5.5 NO (1.67) NO (0.907) NO (1.37 NO 1.43) 
9.5 NO (1.67) NO (0.907) N011.37 NO (1.43) 
13.5 NO (1.67) NO (0.907) NO (1.37 NO (1.43) 
5.5 242 NO (9.07) 425 174 
9.5 NO (1.67) NO (0.907) NO (1.37 NO (1.43) 
5.5 NO (1.67) [P2] NO (0.90711P21 NO (1.37) [P2] NO (1.43) [P21 
B.5 NO (1.67) [P2] NO (0.907) [P21 NO (1.37) [P2] NO (1.43) [P2] 
5.5 NO (1.67) [P2] NO (0.907) [P2] NO (1.37) [P2] NO (1.43) [P2] 
B.O NO (1.67) [P2] NO (0.907) [P21 NO (1.37) [P21 NO (1.43) [P21 
5.5 NO (1.67) [P2] NO (0.907) [P21 NO (1.37) [P21 NO (1.43) [P21 
B.O NO (1.67) [P2] NO (0.907) [P2] NO (1.37) [P2] NO (1.43) [P2] 
5.5 NO (1.67) [P2] NO (0.907) [P21 NO (1.37) [P21 NO (1.43) [P21 
9.0 NO (1.67) [P21 NO (0.907) [P21 NO (1.37) [P21 NO (1.43) [P21 

Total PCBs 
NA 
NA 

2.6 J 
NA 
NA 
NA 
496 
6:9 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
841 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Table B-3 (Concluded) 
Summary of SWMU 46 Characterization Soil Sampling 

PCB Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

Sample Attributes PCBs (EPA Method SW846 8082b) (~q/kq) 

Record cl 
Number" ER Sample ID 

1 Sample 
Depth(ft} Aroclor-1242 

Quality Assurance/Quality Control Samples (,.q/L) 
604761 I T JAOU-46-BH-02-EB1 I NA 

Note: Values in bold indicate detected analytes. 
"General Engineering Laboratories, Inc. 
bEPA November 1986. 
CAnalysis requestichain-of-custody record. 

ND (0.0444) 
[A1,UJl 

I Aroclor-1248 I Aroclor -1254 I Aroclor-1260 

I 
ND (0.027) IND (0.0251) [A 1 ,UJ11 ND (0.0134) 

[A1,UJl [A1,UJl 

A 1 = Laboratory accuracy and/or bias measurements for the associated surrogate spike do not meet acceptance criteria. 
BH = Borehole. 
EB = Equipment Blank. 
EPA = U.S. Environmental Protection Agency. 
ER '" Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = The associated value is an estimated quantity. 
Ilg/kg = Microgram(s) per kilogram. 
,tg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
OU = Operable Unit. 
P2 = Insufficient quality control data to determine laboratory precision. 
PCB = Polychlorinated biphenyl. 
S = Soil Sample. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 

I Total PCBs (~q/kq) 

I 
NA 

UJ = The analyte was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or imprecise. 



• 
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Table B-4 
Summary of SWMU 46 Characterization Soil Sampling 

PCB Analytical Detection Limits 
August 2001 

(Off-Site Laboratorya) 

Analyle Method Detection Limit (Ilg/kg) 
Aroclor-1016 
Aroclor-1221 
Aroclor -1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

aGeneral Engineering Laboratories, Inc. 
Ilg/kg = Microgram{s} per kilogram. 
PCB = Polychlorinated biphenyl. 
SWMU= Solid Waste Management Unit. 

AU 1 0·04!\\1'/SNL04 :r5463·b.doc B-9 

0.79-7.9 
2.82-28.2 

0.727-7.27 
1.67-16.7 

0.907-9.07 
1.37-13.7 
1.43-14.3 

840857.02.1210'5104 2:19 PM 



Sample Attributes 
Record 

Number" ER Sample 10 
604760 T JAOU-46-BH-02-6.0-S 
604760 T JAOU-46-BH-02-9.5-S 
604760 T JAOU-46-BH-02-14.0-S 
604760 T JAOU-46-BH-02-18.0-S 
604760 T JAOU-46-BH-03-5,0-S 
604760 T JAOU-46-BH-03-8.0-S 
604760 T JAOU-46-BH-04-5,0-S 
604760 T JAOU-46-BH-04-9.0-S 
604760 T JAOU-46-BH-04-12,0-S 

ttl 604762 T JAOU-46-BH-05-8,5-S , 
604762 T JAOU-46-BH-05-6,0-S 

o 
604762 T JAOU-46-BH-06-6,0-S 
604762 T JAOU-46-BH-06-1 O,O-s 
604762 T JAOU-46-BH-07 -6. O-S 
604762 T JAOU-46-BH-07-1 O,O-S 
604762 T JAOU-46-BH-07-13,0-S 
604762 T JAOU-46-BH-08-6.0-S 
604762 T JAOU-46-BH-08-100-S 
604762 T JAOU-46-BH-08-14.0-S 
604764 T JAOU-46-BH-09-6.0-S 
604764 T JAOU-46-BH-09-9.0-S 
604764 T JAOU-46-BH-01 0-6,0-S 
604764 T JAOU-46-BH-010-8,5-S 
604764 T JAOU-46-BH-011-6,0-S 
604764 T JAOU-46-BH-011-8.5-S 
604764 T JAOU-46-BH-012-6.0-S 

'2 604764 T JAOU-46-BH-012-9.5-S 
v. 

~ Refer to footnotes at end of table. 
"" 

Table 8-5 
Summary of SWMU 46 Characterization Soil Sampling 

vac Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

VOCs (EPA Method SW846 8260b) (Ltq/kq 

Sample 
Depth (ftl Acetone 2-Butanone 1,2-0ichloropropane Methvlene Chloride 

6.0 NO (1.02) NO (0.776) NOIO.327l NOIO.449) 
9.5 NO (1.02) 11 NO (0.327 NO (0.449) 

14.0 1.61 J (5.1 27.' NO (0.327 NO (0.449) 
18.0 1.7 J (5 47.8 NO (032 NO (0.44) 
5,0 2.35 J (5.1 107 NO (0.327) NO (0.449) 
8.0 NO (1) 52.7 NO (032) NO (0.44) 
5,0 NO (0,98) 55.8 No-iO,314). NO (0.431) 
9.0 NO-I09S) 15.1 NOIO.314) NOIO.431) 
12,0 NO (1) 12.' NO (0.32) NO (0,44) 

8.5 5.87 B,UJ 2.11J(5)rJ NO (0,32) 2.63 J (5) rB1,UX 
6,0 6.59 B,UJ 2.86 J (5) [J NO (0,32) 3.28 J (5) rB1,UX 
6,0 5.92 B,UJ 11.8 J NO 0,32) 2.65 J (5) [B1,UX 
10,0 5.62 B,UJ 2.78 J (5) J NO 0.32 2.07 J(SffB1,UX 
6.0 5.91 B,UJ 32.3 J NO 0,32 2.5 J 5 B1,UX 
10.0 5.56 B,UJ 10.4 J NO 0,32 2.3 J 5 B1,UX 
13,0 5.72 [B,UJ 13.7 rJ NO (0,32) 2.49 J 5 B1,UX 
6.0 5.63 [B,UJ 2.7 J (5) [J NO (0,32) 2.15 J 5) B1,UX 
10.0 5.5 [B,UJ 2.85 J (5) [J NO (0.32) 1.98 J (5) rB1,UX 
14.0 7.01 fB,UJ 23.2 fJ NDIO,32) 2.25 J(slrB1,ux 
6,0 6.45 rB,B2,P2,UX 7.46 fP2 NO (0, 32lrP21 1.65 J 51[B,P2,UX 
9,0 7.17 rB,B2,P2,UX 11.3 rp2 NO (0,32) P21 1.85 J 51 rB,P2,UX 
6,0 7.06 [B,B2,P2,UX 12.4 rp2 NO (0,32) P21 1.88 J 51 rB,P2,UX 
8,5 7.11 [B,B2,P2,UX 15.8 [P2 NO (0,32) [P21 2.43 J (5) [B,P2,UX 
6,0 7.18 B,B2,P2,UX 22.7 P2 NO (0.32\ P21 2.09 JC5irB,P2,UX 
8,5 6.95 B,B2,P2,UX 6.96 P2 NO (0,32\ P21 1.98 J 5 ifS,P2,UX 
6.0 6.95 B,B2,P2,UX 11.8 P2 NO (0.32) P21 2.98 J 51 rB,P2,UX 
9,5 7.39 B,B2,P2,UX 10.9 [P2 NO (0,32) P21 2.32 J 51 [B,P2,UX 

Toluene 
NO (0.51) 

0.961 J (1.02 
6.16 
3.4~ 

8 
2.38 

2 
17 

1.09 
NO (0,5) 

0.866 J (1) [B2,UX 
1.03 [B2,U 

NO (0.5) 
1.89 [B2,U 

NO (0,5) 
1.01 [B2,U 

NO (0,5) 
NO (0,5) 
NO (0,5) 

NO (0,5 I [P2] 
NO (0.5 I [P21 
NO (0.5 I [P21 
NO (0,5) [P2] 
NO (0,5) [P2] 
NO (0,5) [P2] 
NO (0,5) [P2] 
NO (0.5) [P21 
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Table 8-5 (Concluded) 
Summary of SWMU 46 Characterization Soil Sampling 

VOC Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratory") 

Sample Attributes 
Record Sample 

Number" ER Sample ID Depth (ft) 

Quality Assurance/Quality Control Samples uo/L) 
604761 T JAOU-46-BH-02-EB1 NA 
604764 T JAOU-46-BH-02-TB NA 
604760 T JAOU-46-BH-02-TB1 NA 
604762 T JAOU-46-BH-08-TB NA 

Note: Values in bold indicate detected analytes, 
"General Engineering Laboratories, Inc, 
bEPA November 1986, 
CAnalysis requestlchain-of-custody record, 
B = Analyte present in laboratory method blank, 
B 1 = Analyte present in trip blank, 
B2 = Analyte present in equipment blank, 
BH = Borehole, 
EB = Equipment Blank, 
EPA = U,S, Environmental Protection Agency, 
ER = Environmental Restoration, 
ft = Foot (feet), 
I D = Identification, 

Acetone 

3.74 J (5 
4,57 J (5) [P2 

4.31 J (5 
4.13 J (5 

J () = Estimated value less than the laboratory reporting limit, shown in 

[J] 
,lg/kg 

"g/L 
NA 

parentheses, 
= The associated value is an estimated quantity, 
= Microgram(s) per kilogram, 
= Microgram(s) per liter, 
= Not applicable, 

VOCs (EPA Method SW846 8260b) (,lo/ko) 

2-Butanone 

ND (0,81) 
ND (0,81) [P2 

ND(0,81) 
ND (0,81) 

ND ( ) 

OU 
P2 
S 
SWMU 
TB 
TJA 
U 
UJ 

UX 
VOC 

1,2-Dichloropropane Methylene Chloride Toluene 

ND (0,16) 4.65 J (5 0.231 J (1 
7,1 [P2 ND (0,63) [P2] ND (0,22) [P2] 

7.94 ND (0,63) ND (0,22) 
6.31 7.04 ND (0,22) 

= Not detected above the method detection limit, shown in 
parentheses. 

= Operable Unit. 
= Insufficient quality control data to determine laboratory precision, 
= Soil Sample, 
= Solid Waste Management Unit. 
= Trip Blank, 
= Tijeras Arroyo, 
= The analyte was analyzed for but was not detected, 
= The analyte was analyzed for but was not detected, The 

associated value is an estimate and may be inaccurate or 
imprecise, 

= Secondary (lower) detection limit applied, 
= Volatile organic compound, 



Table 8-6 
Summary of SWMU 46 Characterization Soil Sampling 

VOC Analytical Detection Limits 
August 2001 

(Off-Site Laboratory") 

Analyte Method Detection Limit (ua/ka) 
Acetone 0.98-1.02 
Benzene 0.382-0.398 
Bromodichloromethane 0.343-0.357 
Bromoform 0.353-0.367 
Bromomethane 0.304-0.316 
2-Butanone 0.745-0.776 
Carbon disulfide 0.608-0.633 
Carbon tetrachloride 0.255-0.265 
Chlorobenzene 0.392-0.408 
Chloroethane 0.275-0.286 
Chloroform 0.461-0.48 
bis-Chloroisopropyl ether 37.2 
Chlorom ethane 0.343-0.357 
Dibromochloromethane 0.402-0.418 
1,1-Dichloroethane 0.402-0.418 
1,2-Dichloroethane 0.265-0.276 
1,1-Dichloroethene 0.257-0.267 
cis-1,2-Dichloroethene 0.402-0.418 
trans-1,2-Dichloroethene 0.363-0.378 
1,2-Dichloropropane 0.314-0.327 
cis-1,3-Dichloropropene 0.275-0.286 
trans-1,3-Dichloropropene 0.235-0.245 
Ethyl benzene 0.343-0.357 
2-Hexanone 0.922-0.959 
4-Methyl-2-pentanone 1.31-1.37 
Methylene chloride 0.431-0.449 
Styrene 0.314-0.327 
T etrachloroethene 0.392-0.408 
Toluene 0.49-0.51 
1,1,2,2-Tetrachloroethane 0.294-0.306 
1,1 ,1-Trichloroethane 0.284-0.296 
1,1,2-Trichloroethane 0.353-0.367 
T richloroethene 0.706-0.735 
Vinyl acetate 0.755-0.786 
Vinyl chloride 0.294-0.306 
Xylene 1.03-1.07 

"General Engineering Laboratories, Inc. 
!lg/kg = Microgram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
vac = Volatile organic compound. 

AUI0·04/WPISNL04:r5463·b.doc B-12 840857.02.12 10/5!04 2:19 PM 



Table 6-7 
Summary of SWMU 46 Characterization Soil Sampling 

SVOC Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

Sample Attributes SVOCs(EPA Method SW846 8270b) (uo/ko) 

Record Sample 
Number" ER Sample 10 Oepth (ft) Acenaphthene Acenaphthylene Anthracene Benzo(a )anthracene 
604764 T JAOU·46·BH·010·5.5·S 5.5 NO (4) UJj NO (3.67) NO (4.67) NO (6) 

604764 T JAOU-46·BH·010·8.0·S 8.0 NO (4) [UJj NO (3.67) NO (4.67) NO (6) 
604764 TJAOU-46·BH-011·5.5·S 5.5 NO (4) UJl NO 3.67 NO 4.67) NO (6) 
604764 TJAOU·46·BH·011·8.0·S 8.0 NO (4) UJ] NO 3.67 NO 4.67) NO 6 
604764 T JAOU·46·BH·012·5.5·S 5.5 NO (4) UJ] NO 3.67 NO 4.67 NO 6 
604764 TJAOU-46·BH·012·9.0-S 9.0 NO (4) UJl NO 3.67 NO (4.67 NO 6 
604760 TJAOU-46-BH-02·13.5-S 13.5 NOJ4) NO (3.67) NO (4.67 NO (6) 
604760 TJAOU-46-BH-02-17.5-S 17.5 NO (4) NO (367) NO (4.67) NO (6) 
604760 T JAOU-46·BH·02-5.0·S 5.0 NO (4) NO (3.67) NO (4.67) NO (6) 

ttl 604760 T JAOU·46-BH·02-8.5-S 8.5 NO (4) 4.06 J (33.3 NO (4.67) NO (6) 
I 

604760 T JAOU-46-BH-03-4.5-S 4.5 NO (4) NO (3.67) NO (4.67) NO (6) 

604760 TJAOU·46·BH·03-7.0-S 7.0 NO (4) NO (3.67) NO (4.67) NO (6) 

604760 TJAOU·46·BH·04·11.5·S 11.5 NO (4 NO (3.67) NO (4.67 NO (6 

604760 TJAOU·46-BH·04·4.0-S 4.0 NO (4) NO (3.67) NO (4.67) NO (6) 
604760 T JAOU·46·BH·04·8.5·S 8.5 NO (4 NO 3.67 NO (4.67) NO 6 
604762 TJAOU·46·BH·05·5.5·S 5.5 NO (4 NO 3.67 NO (4.67) NO 6 
604762 TJAOU·46·BH·05·8.0·S 8.0 NO (4 NO 3.67 NO (4.67 NO 6 
604762 TJAOU·46·BH·06·5.5·S 5.5 NO (4) NO (3.67) NO (4.67 NO (6 
604762 TJAOU·46·BH·06·9.5·S 9.5 NO (4) NO (3.67) 12.1 J (33.3 NO (6) 
604762 TJAOU·46-BH·07·12.5·S 12.5 NO (4) NO (3.67) NO (4.67) NO 6) 
604762 TJAOU-46-BH-07-5.5-S 5.5 NO (4) NO (3.67) NO (4.67) NO 6) 

604762 TJAOU-46-BH·07·9.5-S 9.5 NO (4) NO (3.67) NO (4.67) NO 6) 

604762 TJAOU-46-BH-08-13.5-S 13.5 NO (4) NO (3.67) NO (4.67 NO (6) 
604762 TJAOU-46-BH-08-5.5-S 5.5 5.69 J (33.3 NO (3.67) 12.1 J (33.3 49.5 
604762 TJAOU·46·BH-08-9.5·S 9.5 NO (4) NO (3.67) NO (4.67) NO (6) 

604764 T JAOU-46-BH·09·5.5·S 5.5 NO (4) rUJ] NO (3.67) 18.5 J (33.3 NO (6) 

604764 TJAOU·46-BH-09·8.5-S 8.5 ND(4) rUJl NO (3.67 NO (4.67) NO (6) 
Quality Assurance/Quality Control Samples (J.lg/L) 

604761 I TJAOU·46·BH·02·EB1 I NA I NO (0.068) NO (0.0971) NO (0.126) NO (0.0971) I 
~ Refer to footnotes at end of table. 
s: 

Benzo(a )pyrene 
NO (2) 

NO (2) 
NO (2) 
NO (2) 
NO 2 
NO 2 
NO 2 
NO (2) 
5.79 J (33.3 

NO (2) 
NO (2) 
NO (2) 
NO (2) 

NO (2) 

NO (2) 
NO 2) 
NO 2) 
NO 2) 

NO (2) 
NO (2) 
NO 2 
NO 2 
NO 2 

66.3 
NO (2) 

82.4 
NO (2) 

NO (0.126) 



Sample Attributes 
Record 

Number" ER Sample ID 
604764 T JAOU-46-BH-01 0-5.5-S 
604764 T JAOU-46-BH-01 0-8.0-S 
604764 T JAOU-46-BH-011-5.5-S 
604764 T JAOU-46-BH-011-8.0-S 
604764 T JAOU-46-BH-012-5.5-S 
604764 T JAOU-46-BH-012-9.0-S 
604760 T JAOU-46-BH-02-13.5-S 
604760 T JAOU-46-BH-02-17.5-S 
604760 T JAOU-46-BH-02-5.0-S 
604760 T JAOU-46-BH-02-8.5-S 
604760 T JAOU-46-BH-03-4.5-S 
604760 T JAOU-46-BH-03-7.0-S 
604760 T JAOU-46-BH-04-11 .5-S 
604760 T JAOU-46-BH-04-4.0-S 
604760 T JAOU-46-BH-04-8.5-S 
604762 T JAOU-46-BH-05-5.5-S 
604762 T JAOU-46-BH-05-8.0-S 
604762 T JAOU-46-BH-06-5.5-S 
604762 T JAOU-46-BH-06-9.5-S 
604762 T JAOU-46-BH-07 -12,5-S 
604762 T JAOU-46-BH-07-5.5-S 
604762 TJAOU-46-BH-07-95-S 
604762 T JAOU-46-BH-OB-13.S-S 
604762 T JAOU-46-BH-08-5.S-S 
604762 T JAOU-46-BH-08-9.5-S 
604764 T JAOU-46-BH-09-5.S-S 
604764 T JAOU-46-BH-09-8.5-S 

Table 8-7 (Continued) 
Summary of SWMU 46 Characterization Soil Sampling 

SVOC Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

SVOCs (EPA Method SW846 8270b) (~q/kg) 

Sample Benzo(b) Benzo(g,h,i) 
Depth (ft) fluoranthene pervlene Benzo(k)fluoranthene Butylbenz)'1 phthalate 

5.5 ND (2.33) ND (5) NDJ5) ND (12,7) 
8.0 NO (2.33) ND (5) ND (5) ND (12.7) 
5.5 NO (2.33) NO (5) ND (5) ND (12.7) 
8.0 NO (2.33) NO (5) ND (5) NO (12.7 
5.5 ND (2.33) NO (5) NO (5) NO (12.7 
9.0 ND (2.33) ND (5) NO (5) NO (12.7 
13.5 ND (2.33) ND (5) NO (5) NO (12.7 
17.5 ND (2.33) ND (5) NO (5) NO (12.7) 
5.0 149 ND(5) 6 J (33.3 15.9 J (333 
8.5 NO (2.33) ND (5) ND (5) ND (12.7) 
4.5 NO (2.33) NO 5 ND (5) ND (12.7) 
7.0 NO (2.33) ND 5 NO (5) ND (12.7) 
11.5 NO (2.33) NO 5 NO (5) ND (12.7) 
4.0 NO (2.33 NO 5 ND (5) NO (12.7) 
8,5 NO (2.33 NO (5) NOJ5) NO (12.7) 
5.5 ND (2.33) NO (5) NO (5) NO (12.7) 
8.0 NO (2.33) ND (5) NO (5) NO (127) 
5.5 NO (233 ND (5) NO (5) NO (127) 
9.5 NO (233 NO 5 NO (5) 18.4 J (333 
12.5 NO (2.33 NO (5 ND (5) NO(12.7) 
5.5 NO (2.33) NO (5) ND(5) NO (12.7) 
9.5 NO (2.33) NO (5) ND (5) NO (12.7) 
13.S NO (2.33) NO (5) NO (5) ND(12.7) 
S.S 62 47.1 64.1 56.5 J (333 
9.5 NO (2.33 NO 5) NO (5) NO (12.7) 
5.5 27.1 J (33,3 NO (5) 13.6 J (33,3 NO (12.7) 
8.S NO (2.33) NO (5) ND (5) NO (12.7) 

Quality Assurance/Quality Control Samples (~g/L) 
604761 I T JAOU-46-BH-02-EB1 I NA ND (0.126) NO (0,0777) NO (0.223) NO (1.77) 

Refer to footnotes at end of table. 

Carbazole 
NO (5) 
ND (5) 
ND (5) 
ND (5) 
NO 5 
NO 5 
NO 5 
NO 5) 
ND (5) 
ND (5) 
ND (5) 
ND (5) 
ND (5) 
ND (5) 
NO (5) 
NO (5) 
NO (5 
NO (5 
NO (5 
NO (5 
NO (5) 
NO (5) 
NO (5) 
NO (5) 
ND (5) 

10,9 J (333 
ND (5) 

NO (1.22) 



Sample Attributes 
Record 

Number" ER Sample 10 
604764 T JAOU-46-BH-010-S.S-S 
604764 T JAOU-46-BH-010-8.0-S 
604764 T JAOU-46-BH-011-5.5-S 
604764 T JAOU-46-BH-011-8.0-S 
604764 T JAOU-46-BH-012-5.5-S 
604764 T JAOU-46-BH-012-9.0-S 
604760 T JAOU-46-BH-02-13.5-S 
604760 T JAOU-46-BH-02-17.5-S 
604760 T JAOU-46-BH-02-S.0-S 

t:Jj 604760 T JAOU-46-BH-02-8.5-S , 
604760 T JAOU-46-BH-03-4.5-S 
604760 T JAOU-46-BH-03-7.0-S 
604760 TJAOU-46-BH-04-11.5-S 
604760 T JAOU-46-BH-04-4.0-S 
604760 T JAOU-46-BH-04-S.5-S 
604762 T JAOU-46-BH-05-5.5-S 
604762 T JAOU-46-BH-05-80-S 
604762 T JAOU-46-BH-06-5.5-S 
604762 T JAOU-46-BH-06-9.5-S 
604762 T JAOU-46-BH-07 -12.5-S 
604762 T JAOU-46-BH-07 -5.5-S 
604762 T JAOU-46-BH-07 -9.5-S 
604762 T JAOU-46-BH-08-13.5-S 
604762 T JAOU-46-BH-08-5.5-S 
604762 T JAOU-46-BH-08-9.5-S 
604764 T JAOU-46-BH-09-5.5-S 
604764 T JAOU-46-BH-09-8.5-S 

Table 8-7 (Continued) 
Summary of SWMU 46 Characterization Soil Sampling 

SVOC Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

SVOCs (EPA Method SW846 8270b) (uQ/kq) 

Sample 
Oepth (ft) 2-Chlorophenol Chrysene Oi-n-butyl phthalate 

S.S NO (5) NO (6.33) NO (20.7) 
8.0 NO 5 NO 633) NO 20.7 
5.5 NO 5 NO 6.33) NO 20.7 
8.0 NO 5 NO 6.33) NO 20.7 
5.5 NO (5) NO 6.33) NO (20.7 
9.0 NO (5) NO (6.33) NO (20.7) 
13.5 NO (5) ND (6.33) NO (20.7) 
17.5 NO (5) NO (6.33) NO (20.7) 
5.0 NO (S) NO (6.33) NO (20.7) 
8.5 7.5 J (333 NO (633) NO (20.7) 
4.5 NO (5) NO (633) NO (20.7) 
7.0 NO(5) NO (6.33) NO (20.7) 
11.5 NO (5) NO (6.33) 22.9 J (333 
4.0 NO (5 NO (6.33) NO (20.7) 
8.5 NO (5) NO (6.33) NO (20.7) 
5.5 NO (5) NO (6.33) NO (20.7 
8.0 NO (5 NO (6.33) NO (20.7 
5.5 NO (5 NO (6.33) NO (207 
9.5 NO (5 NO (6.33) NO (20.7) 
12.5 NO (5 NO (6.33) NO (20.7) 
5.5 NO (5) NO (6.33) NO (20.7) 
9.5 NO (5) NO (6.33) NO (20.7) 
13.5 NO (5) NO (6.33) NO (20.7) 
5.5 NO (5) 68.8 49.5 J (333 
9.5 NO 5) NO (6.33) NO (20.7) 
5.5 8.35 J (333 24.6 J (33.3 31.2 J (333 
8.5 NO (S) NO (6.33) NO (20.7) 

Quality Assurance/Quality Control Samples (Ilg/L) 
604761 T JAOU-46-BH-02-EB 1 NA ND (1.2) ND 0.117) NO (1.77) 

>0 

.." Refer to footnotes at end of table. 
3: 

Oibenzofuran 
NO (2.67) 
NO 2.67 
NO 2.67 
NO 2.67 
NO (2.67) 
NO (2.67) 
NO (2.67) 
NO (2.67) 
NO (2.67) 

3.91 J (333 
NO (2.67) 
NO (2.67 
NO (2.67) 
NO (2.67 
NO (2.67) 
NO (2.67) 
NO (2.67) 
NO 2.67) 

5.23 J (333 
NO (2.67) 
NO (2.67) 
NO (2.67) 
NO (2.67) 
NO (2.67) 
NO (2.67) 

9.4 J (333 
NO (2.67) 

NO (0.961) 



tAl , 

Sample Attributes 
Record 

Number" ER Sample 10 
604764 T JAOU-46-BH·010·5.5·S 
604764 T JAOU·46·BH·01 0·8.0·S 
604764 T JAOU·46·BH·011 ·S.S·S 
604764 TJAOU·46·BH·011·8.0·S 
604764 T JAOU·46·BH·012·S.S·S 
604764 T JAOU·46·BH·012·9.0·S 
604760 T JAOU·46·BH·02·13.S·S 
604760 T JAOU·46·BH·02·17.5·S 
604760 T JAOU·46·BH·02·S.0·S 
604760 T JAOU·46·BH·02·8.5·S 
604760 T JAOU·46·BH·03·4.5·S 
604760 T JAOU·46·BH·03·7.0·S 
604760 T JAOU·46·BH-04·11.5·S 
604760 T JAOU·46·BH·04·4.0·S 
604760 T JAOU·46·BH·04·8.5·S 
604762 T JAOU·46·BH·OS·5.S·S 
604762 T JAOU·46·BH·OS·8.0·S 
604762 T JAOU·46·BH·06·5.5·S 
604762 T JAOU.46·BH·06·9.5·S 
604762 T JAOU·46·BH·07· 12.5·S 
604762 T JAOU·46·BH·07 ·5.S·S 
604762 T JAOU·46·BH·07·9.S·S 
604762 T JAOU·46·BH·08· 13.S·S 
604762 T JAOU·46·BH·08·5.5·S 
604762 T JAOU·46·BH·08·9.S·S 
604764 T JAOU·46·BH·09·S.S·S 
604764 T JAOU·46·BH·09·8.5·S 

Table 6-7 (Continued) 
Summary of SWMU 46 Characterization Soil Sampling 

SVOC Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

SVOCs (EPA Method SW846 8270b 
I (Ilg/kg) 

Sample 
Depth (It) 1,2-Dichlorobenzene 1,3-Dichlorobenzene Diphenyl amine 

S.5 NO (4.33) NO (3.33) NO 7 
8.0 NO (4.33) NO (3.33 NO 7 
5.5 NO (4.33) NO (3.33) NO 7 
8.0 NO (4.33) NO (3.33 NO (7) 
S.S NO (4.33) NO (3.33) NO (7) 
9.0 NO 4.33 NO (3.33) ND(?) 
13.S NO 4.33 NO (3,33) NO (7) 
17.5 NO 4.33 NO 3.33) NO (7) 
S,O NO (4.33) NO (3.33) NO (7) 
8.5 NO (4.33) NDl3,331 NO (7) 

4.5 NO (4.33) NO (3.33) NO (7) 
7.0 NO 4.33 NO 3.33 NO 7 
11.5 NO 4.33 NO 3,33 NO 7 
4.0 NO 4.33 NO 3.33 NO 7 
8.5 NO 4,33 NO 3.33 NO 7 
S.S NO (4.33) NO (3.33) NO 7) 
8.0 NO (4.33) NO (3.33) NO (7) 
5.5 NO (4,33) NO (3.33) NO (7) 
9.5 NO (433) NO (3.33) NO (7) 
12.5 NO (4.33) NO 3.33 NO 7 
5.S NO 4.33 NO 3.33 NO 7 
9.S NO 4.33 NO 3.33 NO 7 
13,S NO 4.33) NO (3,33) NO (?) 
5.S NO (4.33) NO (3.33) NO (7) 
9.S NO (4.33) NO (3.33) NO (7) 
5.5 4.51 J (333 4.86 J (333 7.3 J (333 
8.5 NO (433) NO (3.33) NO (7) 

Qualitv Assurance/Quality Control Samples (Ilq/L) 
604761 I T JAOU·46·BH·02·EB 1 I NA I NO (1.58l I NO (1.47) NO (0.99) 

Refer to footnotes at end of table. 

bis(2-Ethylhexyl) 
phthalate 

NO 7 
NO 7 
NO 7 
NO (7) 
ND(?) 
NO (7) 
NO (7) 
NO (7) 

63.2 J (333 
NO (7) 
NO (7) 

NO (7) 
104 J (333 

12.9 J (333 
NO (7 
NO (7 
NO (7) 
NO (7) 

80.6 J (333 
NO (7) 

7.04 J (333) [B2,UX 
NO 7) 
NO 7) 

2,040 
NO (7) 

50.1 J (333 
NO (7) 

0.913 J (9.71 



to , 

Sample Attributes 
Record 

Number" ER Sample 10 
604764 T JAOU·46·BH·010·S,S·S 
604764 T JAOU·46·BH·01 0·8,0·S 
604764 T JAOU·46·BH·0 11 ·S,S·S 
604764 T JAOU·46·BH·011 ·8.0·S 
604764 T JAOU·46·BH·012·S.S·S 
604764 T JAOU·46·BH·012·9.0·S 
604760 T JAOU·46·BH·02· 13,S·S 
604760 T JAOU·46·BH·02· 17,S·S 
604760 T JAOU·46·BH·02·S.0·S 
604760 T JAOU·46·BH·02·8.5·S 
604760 T JAOU·46·BH·03-4.5·S 
604760 T JAOU·46·BH·03· 7.0·S 
604760 T JAOU·46·BH·04·11.S·S 
604760 T JAOU·46·BH·04·4,0·S 
604760 T JAOU·46·BH·04·8,5·S 
604762 T JAOU·46·B H·05·5 ,5·S 
604762 T JAOU·46·BH·05·8,0·S 
604762 T JAOU·46·BH·06-S,S-S 
604762 T JAOU-46-BH·06·9,S·S 
604762 T JAOU-46-BH-07-12.S-S 
604762 T JAOU-46-BH-07 -S.5-S 
604762 T JAOU-46-BH-07 -9.5-S 
604762 T JAOU-46·BH·08·13.5·S 
604762 T JAOU-46-BH-08-5,S-S 
604762 T JAOU-46·BH-08-9,5-S 
604764 T JAOU-46-BH·09-S,S·S 
604764 T JAOU·46-BH-09-8,S-S 

Table B-7 (Continued) 
Summary of SWMU 46 Characterization Soil Sampling 

SVOC Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

SVOCs (EPA Method SW846 8270 b) (j.lg/kg) 

Sample 
Oepth (ft) Fluoranthene Fluorene Hexachlorobenzene 

5,S NO (3,33) NO (3) NO (4,67) 
8,0 NO (3,33) NO (3) NO (4,67) 
S,5 6.24 J (33.3 NO (3) NO (4.67) 
8.0 NO (3.33) NO (3) NO (4.67) 
S.S NO (3.33) NO (3) NO (4.67 
9.0 NO (3.33) NO (3) NO (4.67 
13.S NO (3.33) NO (3) NO (4.67 
17.S NO (3.33) NO (3) NO (4,67) 
S,O 10.9 J (33,3 NO (3) 5.7 J (333 
8.5 4.03 J (33.3 3.42 J (33.3 NO (4.67) 
4.5 NO (3.33) NO (3) NO 4.67) 
7.0 4.76 J (33.3 NO (3) NO (4.67) 
11.5 10.4 J (33.3 NO (3) NO (4.67) 
4.0 NO (3.33) NO (3) NO (4.67) 
8.S NO (3.33) NO (3) NO (4,67) 
S,S NO (3.33) NO (3) NO (4,67) 
8,0 NO (3,33) NO (3) NO (4.67) 
S.S NO (3.33) NO (3) NO (4.67) 
9.S 47.7 NO (3) NO (4.67) 
12.S NO (3.33) NO (3) NO 4.67) 
5.5 NO (3.33) NO 3 NO 4,67 
9.5 4.18 J (33.3 NO 3 NO 4,67 
13.5 NO (3.33) NO 3 NO 4,67 
5,5 106 NO (3) NO (4,67) 
9,5 NO (3,33) NO (3) NO (4,67) 
5,5 62.5 14 J (33.3 4.9 J (333 
8,5 NO (3,33) NO (3) NO (4,67) 

Quality Assurance/Quality Control Samples ().lg/L) 
604761 I T JAOU-46-BH-02-EB1 I NA I NO (0.117) NO (0,117) NO 1,04) 

Refer to footnotes at end of table. 

Indeno(1,2,3·cd)pyrene 
NO (6,67) 
NO (6,67) 
NO (6.67) 
NO (6,67 
NO (6,67 
NO (6.67 
NO (6.67) 
NO (6.67) 
NO 6.67 
NO 6.67 
NO 6,67 
NO (6.67) 
NO (6.67) 
NO (6,67) 
NO (6.67) 
NO (6.67 
NO (6.67) 
NO (6.67) 
NO (6.67) 
NO 6.67) 
NO 6,67) 
NO 6,67) 
NO 6,67) 

39 
NO (6.67) 
NO (6,67) 
NO (6,67) 

NO (0,0971) 



Sample Attributes 
Record 

Number< ER Sample 10 
604764 T JAOU-46-BH-010-5.5-S 
604764 T JAOU-46-BH-010-8.0-S 
604764 T JAOU-46-BH-011-5.5-S 
604764 T JAOU-46-BH-011-8.0-S 
604764 T JAOU-46-BH-012-5.5-S 
604764 T JAOU-46-BH-012-9.0-S 
604760 T JAOU-46-BH-02-13.5-S 
604760 T JAOU-46-BH-02-17.5-S 
604760 T JAOU-46-BH-02-5.0-S 

I;l:) 604760 T JAOU-46-BH-02-8.5-S , 
604760 T JAOU-46-BH-03-4.5-S 

00 
604760 T JAOU-46-BH-03-7.0-S 
604760 T JAOU-46-BH-04-11.S-S 
604760 T JAOU-46-BH-04-4.0-S 
604760 T JAOU-46-BH-04-8.S-S 
604762 T JAOU-46-BH-OS-S.5-S 
604762 T JAOU-46-BH-OS-8.0-S 
604762 T JAOU-46-BH-06-S.S-S 
604762 T JAOU-46-BH-06-9.5-S 
604762 T JAOU-46-BH-07 -12.5-S 
604762 T JAOU-46-BH-07-5.5-S 
604762 T JAOU-46-BH-07 -9.5-S 
604762 T JAOU-46-BH-08-13.5-S 
604762 T JAOU-46-BH-08-5.5-S 
604762 T JAOU-46-BH-08-9.5-S 
604764 T JAOU-46-BH-09-5.5-S 
604764 T JAOU-46-BH-09-8.5-S 

Refer to footnotes at end of table. 

Table 8·7 (Continued) 
Summary of SWMU 46 Characterization Soil Sampling 

SVOC Analytical Results for Geoprobe Investigation 
August 2001 

(Off·Site Laboratory") 

SVOCs (EPA Method SW846 8270b) (~g/kg) 

Sample 
Oepth (ft) Naphthalene Phenanthrene Phenol 

5.5 NO (3.33) rUJl NO (4) 504 
8.0 NO (3.33) rUJl NO (4) 583 
5.5 NO (3.33) [UJ] 7.32 J (33.3 NO (3.67) 
8.0 NO (3.33) [UJ] NO (4) 822 
5.5 NO (3.33) [UJ] NO (4) NO (3.67) 
9.0 NO (3.33) rUJl NO (4) NO (3.67) 
13.5 NO (333) NO (4) NO (3.67) 
17.5 NO (3.33) NO (4) NO (3.67) 
5.0 NO (3.33) 10.4 J (33.3 NO 3.67 
8.5 NO (3.33) 4.8 J (33.3 NO 3.67 
4.5 NO (333) NO (4) NO 3.67 
7.0 NO (3.33) NO (4) NO (3.67) 
11.5 NO (3.33) NO (4) NO 3.67 
4.0 NO (3.33) NO (4) NO 3.67 
8.S NO (3.33) NO (4) NO 3.67 
S.5 NO (3.33) NO (4) NO (3.67) 
8.0 NO (3.33) NO (4) NO (3.67) 
5.5 NO (3.33) NO (4) NO (3.67) 
9.5 NO (3.33) 54.7 NO (3.67) 
12.5 NO (3.33) NO (4) NO (3.67) 
5.5 NO (3.33) NO (4) NO (3.67) 
9.5 NO (3.33) NO (4) NO (3.67) 
13.5 NO (3.33) NO (4) 1,590 
5.5 3.45 J (33.3 65.7 279 J (333 
9.5 NO (3.33) NO (4) 413 
5.5 NO (333) rUJl 68.2 37~ 

8.5 NO (3.33) [UJ] NO (4) NO (3.67) 

Pyrene 
NO (8.67) 
ND(8.67) 
NO (8.67) 
NO (8.67) 
NO (8.67) 
NO (8.67) 
NO 8.67) 
NO (8.67) 

11.9 J (33.3 
NO 8.67) 
NO 8.67) 
NO (8.67) 
NO 8.67) 
NO 8.67) 
NO 8.67) 
NO (8.67) 
NO (8.67) 
NO (8.67) 

36.6 
NO (8.67) 
NO (8.67) 
NO (8.67) 
NO (8.67) 

98 
NO (8.67) 

54.? 
NO (8.67) 



Table 8-7 (Concluded) 
Summary of SWMU 46 Characterization Soil Sampling 

SVOC Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

Sample Attributes SVOCs (EPA Method SW846 8270b) (>tg/kg) 

Record I 
Number" ER Sample ID 

I Sample 
Depth (tt) 

Quality Assurance/Quality Control Samples (Ilg/L) 
604761 I T JAOU-46-BH-02-EB 1 I 

Note: Values in bold indicate detected analytes. 
aGeneral Engineering Laboratories, Inc. 
bEPA November 1986. 
CAnalysis requestlchain-of-custody record. 
B2 = Analyte present in equipment blank. 
BH = Borehole. 
EB " Equipment Blank. 

NA 

EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
tt = Foot (feet). 
ID = Identification. 

Naphthalene I Phenanthrene 

ND(0.117) I ND (0.117) 

J () = Estimated value less than the laboratory reporting limit. shown in parentheses. 
>tg/kg = Microgram(s) per kilogram. 
>tg/L = Microgram(s) per liter. 
NA = Not applicable. 
ND () = Not detected above the method detection limit. shown in parentheses. 
OU = Operable Unit. 
S = Soil Sample. 
SWMU = Solid Waste Management Unit. 
SVOC = Semivolatile organic compound. 
T JA = Tijeras Arroyo. 

I Phenol 

I ND (0.816) 

I 

I 

UJ = The analyte was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or imprecise. 
UX = Secondary (lower) detection limit applied. 

Pyrene 

ND (0.136) 



-------------- ---------------

Table 8-8 
Summary of SWMU Characterization Soil Sampling 

SVOC Analytical Detection Limits 
August 2001 

(Off-Site Laboratorya) 

Analyte Method Detection Limit (Ilq/kg) 
Acenaphthene 4 
Acenaphthylene 3.67 
Anthracene 4.67 
Benzo( a)anthracene 6 
Benzo( a )pyrene 2 
Benzo( b )fluoranthen e 2.33 
Benzo( g, h, i )perylene 5 
Benzo(k )f1uoranthene 5 
4-Bromophenvl phenyl ether 4.67 
Butvlbenzvl phthalate 12.7 
Carbazole 5 
4-Chloro-3-methylphenol 36.7 
4-Chlorobenzenamine 59 
bis(2-Chloroethoxy)methane 6 
bis(2-Chloroethyl)ether 6.67 
2-Chloronaphthalene 3.67 
2-Chlorophenol 5 
4-Chlorophenvl phenvl ether 3.33 
Chrvsene 6.33 
o-Cresol 47.7 
p-Cresol 5.67 
Di-n-butyl phthalate 20.7 
Di-n-octyl phthalate 9 
Dibenzra,h]anthracene 2.67 
Dibenzofuran 2.67 
1,2-Dichlorobenzene 4.33 
1,3-Dichlorobenzene 3.33 
1,4-Dichlorobenzene 6 
3,3'-Dichlorobenzidine 143 
2,4-Dichlorophenol 8 
2,4-Dimethvlphenol 72 
2,4-Dinitrophenol 15 
2,4-Dinitrotoluene 5 
2,6-Dinitrotoluene 3 
Diethylphthalate 19.7 
Dimethylphthalate 11.7 
Dinitro-o-cresol 16 
Diphenvl amine 7 
bis(2-Ethylhexyl)phthalate 7 
Fluoranthene 3.33 
Fluorene 3 
Hexachlorobenzene 4.67 
Hexachlorobutadiene 6.67 

Refer to footnotes at end of table. 

AUIO-04/WP/SNL04:r5463-b.doc B-20 840857.02.1210/51042:19PM 



Table 8-8 (Concluded) 
Summary of SWMU Characterization Soil Sampling 

SVOC Analytical Detection Limits 
August 2001 

(Off-Site Laboratorya) 

Analyte Method Detection Limit (~g/kg) 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
n-Nitrosodipropylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-T richlorophenol 

aGeneral Engineering Laboratories, Inc. 
~g/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU= Solid Waste Management Unit. 

AlJIO-04!WPiSNL04:r5463-b.doc B-21 

33 
4.33 
6.67 
2.33 

4 
3.33 
81 

86.7 
84 

36.7 
46.3 
21 
33 
61 
4 

3.67 
8.67 
4.67 
42.3 
24.7 

840857.02.1210/5104 2:19 PM 



Table 8-9 
Summary of SWMU 46 Characterization Soil Sampling 

HE Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

Sample Attributes HE (EPA Method SWB46 B330b) (~glkg) 
Record 

Number" ER Sample ID 
604760 T JAOU-46-BH-02-13.5-S 
604760 T JAOU-46-BH-02-17 .5-S 
604760 T JAOU-46-BH-02-5.0-S 
604760 T JAOU-46-BH-02-B.5-S 
604760 T JAOU-46-BH-03-4.5-S 
604760 T JAOU-46-BH-03-7 .O-S 
604760 T JAOU-46-BH-04-11.5-S 
604760 T JAOU-46-BH-04-4.0-S 
604760 T JAOU-46-BH-04-B.5-S 
604762 T JAOU-46-BH-05-5.5-S 
604762 T JAOU-46-BH-05-B.0-S 
604762 T JAOU-46-BH-06-5.5-S 
604762 T JAOU-46-BH-06-9.5-S 
604762 T JAOU-46-BH-07-12.5-S 
604762 T JAOU-46-BH-07 -5.5-S 
604762 T JAOU-46-BH-07-9.5-S 
604762 T JAOU-46-BH-OB-13.5-S 
604762 T JAOU-46-BH-OB-5.5-S 
604762 T JAOU-46-BH-OB-9.5-S 
604764 T JAOU-46-BH-09-5.5-S 
604764 T JAOU-46-BH-09-B.5-S 
604764 T JAOU-46-BH-01 0-5. 5-S 
604764 T JAOU-46-BH-01 O-B.O-S 
604764 T JAOU-46-BH-011-5.5-S 
604764 T JAOU-46-BH-011-8.0-S 
604764 T JAOU-46-BH-012-5.5-S 
604764 T JAOU-46-BH-012-9.0-S 

Quality Assurance/Quality Control Samples (Ilg/L) 
604761 T JAOU-46-BH-02-EB1 

Note: Values in bold indicate detected analytes. 
aGeneral Engineering Laboratories, Inc. 
bEPA November 19B6. 
CAnalysis requestlchain-of-custody record. 
BH = Borehole. 
EB = Equipment Blank. 
EPA = u.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HE = High Explosive(s). 
ID = Identification. 
Ilg/kg = Microgram(s) per kilogram. 

I 

Sample 
Depth (ft) 2-Nitrotoluene 

13.5 ND (15.2) 
17.5 ND (15.2) 
5.0 ND (15.2) 
B.5 ND (15.2) 
4.5 ND (15.2) 
7.0 ND (15.2.1. 
11.5 ND (15.2) 
4.0 15.2 
B.5 ND (15.2) 
5.5 ND(15.2) 
B.O ND (15.2) 
5.5 ND (15.2) 
9.5 ND (15.2) 
12.5 ND (15.2) 
5.5 ND (15.2) 
9.5 ND (15.2.1. 
13.5 ND (15.2) 
5.5 ND (15.2) 
9.5 ND (15.2) 
5.5 ND (15.2) 
8.5 ND (15.2) 
5.5 ND (15.2) 
8.0 ND (15.2) 
5.5 ND (15.2) 
8.0 ND (15.2) 
5.5 ND(15.2) 
9.0 ND (15.2) 

NA ND (0.0332) 

~g/L = Microgram(s) per liter. 
NA = Not applicable. 
ND ( ) = Not detected above the method 

detection limit, shown in parentheses. 
OU = Operable Unit. 
S = Soil Sample. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 

AU I 0-04fWP/SNL04:r5463-b.doc B-n 840857.02.1210/5104 2:19 PM 
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Table 8-10 
Summary of SWMU 46 Characterization Soil Sampling 

HE Analytical Detection Limits 
August 2001 

(Off-Site Laboratorya) 

Analyte Method Detection Limit (!lglkg) 
2-Amino-4,6-dinitrotoluene 13.4 
4-Amino-2,6-dinitrotoluene 10.1 
1,3-Dinitrobenzene 13.4 
2,4-Dinitrotoluene 12 
2,6-Dinitrotoluene 15.7 
HMX 16.8 
Nitrobenzene 14 
2-Nitrotoluene 15.2 
3-Nitrotoluene 11.6 
4-Nitrotoluene 11.6 
RDX 12.5 
Tetryl 15.5 
1,3,5-Trinitrobenzene 11.9 
2.4,6-T rinitrotol uene 14.1 

aGeneral Engineering laboratories, Inc. 
HE = High Explosive(s). 
HMX = Octahydro-1,3,5, 7 -tetranitro-1,3,5, 7 -tetrazocine. 
Ilg/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro, 1 ,3,5-triazine. 
SWMU = Solid Waste Management Unit 
Tetryl = 2.4,6-Trinitrophenylmethylnitramine. 

AUIO·04!WPiSNL04:r5463·b.doc B-23 840857.02.12 1015/042:19 PM 



Sample Attributes 
Record 

Number> ER Sample ID 
604760 T JAOU-46-BH-02-12.5-S 
604760 T JAOU-46-BH-02-16.5-S 
604760 T JAOU-46-BH-02-4.0-S 
604760 T JAOU-46-BH-02-7.5-S 
604760 T JAOU-46-BH-03-13.0-S 
604760 T JAOU-46-BH-03-9.0-S 
604760 T JAOU-46-BH-04-1 0.5-§ 
604760 T JAOU-46-BH-04-13.0-S 
604760 T JAOU-46-BH-04-3.0-S 
604762 T JAOU-46-BH-05-4.5-S 
604762 T JAOU-46-BH-05-7.0-S 
604762 T JAOU-46-BH-06-4.5-S 
604762 T JAOU-46-BH-06-8.5-S 
604762 T JAOU-46-BH-07 -11.5-S 
604762 T JAOU-46-BH-07-4.5-S 
604762 T JAOU-46-BH-07-8.5-S 
604762 T JAOU-46-BH-08-12.5-S 
604762 T JAOU-46-BH-08-4.5-S 
604762 T JAOU-46-BH-08-8.5-S 
604764 T JAOU-46-BH-09-4.5-S 
604764 T JAOU-46-B H-09-7 .5-S 
604764 T JAOU-46-BH-09-4.5-S 
604764 T JAOU-46-BH-09-7.5-S 
604764 T JAOU-46-BH-01 0-4.5-S 
604764 TJAOU-46-BH-010-7.0-S 
604764 T JAOU-46-BH-011-4.5-S 
Background Concentrationd 

I (surface/subsurface)e 52 

~ 
!'? Refer to footnotes at end of table. 
'0 

~ 

Table 8-11 
Summary of SWMU 46 Characterization Soil Sampling 

Gamma Spectroscopy Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

Activity (Gamma Spectroscopy by HASL 300) (pCi/g) 

Sample Cesium-137 Lead-212 Uranium-235 
Depth (tt) Result Error" Result Error" Result Error" 

12.5 0.0255 U 0.0159 0.709 0.0918 0.149 U 0.0825 
16.5 0.026 U 0.0141 0.79 0.0961 0.162 U 0.121 
4.0 0.0299 U [R] 0.0426 0.902 0.122 0.153 U [R] 0.0874 
7.5 0.0257 U 0.017 1.07 0.127 0.142 U [R] 0.127 
13.0 0.0278 U 0.016 1.19 0.138 0.172 U 0.124 
9.0 0.0295 U 0.0171 1.06 0.13 0.188 U 0.097 
10.5 0.0316 U 0.0177 0.938 0.128 0.168 U 0.145 
13.0 0.0301 U 0.0162 1.01 0.145 0.179 U 0.141 
3.0 0.0298 U 0.0157 0.871 0.0584 0.173 U 0.125 
4.5 0.0324 U 0.0177 1.05 0.0706 0.209 U 0.106 
7.0 0.0246 U 0.0157 1.06 0.126 0.158 U 0 .. 121 
4.5 0.0253 U 0.0155 0.922 0.112 0.15 U 0.126 
8.5 0.026 U 0.0149 0.742 0.11 0.15 U 0.122 
11.5 0.0267 U 0.0148 0.969 0.057 0.175 0.179 
4.5 0.0336 U 0.0173 0.934 0.137 0.198U[R 0.103 
8.5 0.0224 U 0.0135 0.912 0.108 0.143 U 0.0758 
12.0 0.024 U 0.0134 1.29 0.149 0.166 0.129 
4.5 0.0276 U 0.0171 1.06 0.128 0.158 U [R] 0.0856 
8.5 0.0306 U 0.0163 0.886 0.138 0.195 0.129 
4.5 0.0256 U [P2] 0.0149 0.989 [P21 0.12 0.164 U [P2] 0.155 
7.5 0.0315 U [P2 0.017 0.907 [P21 0.126 0.162 U [P21 0.14 
4.5 0.0175 U [P21 0.0149 0.989 [P2 0.12 0.129 U [P21 0.155 
7.5 0.00273 U [P2 0.017 0.907 [P2] 0.126 0.139 U [P2] 0.14 
4.5 0.00956 U [P2 0.0159 0.997 [P2 0.152 0.0315 U [P2 0.11 
7 0.0126 U [P2] 0.0146 1.07 [P2] 0.126 o U [R] 0.0794 

4.5 0.015 U [P2] 0.0175 1.06 [P2] 0.0578 o U [R1 0.0926 
0.836/0.084 NA NC NA 0.1810.18 NA 

Uranium-238 

Result Error" 
0.822 U 0.915 
0.732 U 1.08 

1.04 0.546 
0.82 U 0.836 

1.55 1 .1 
1.15 U 1.32 
1.26 0.615 

1.39 U 1.4 
1.2 U . 0.938 

1.42 U 1.26 
1.21 U 1.4 
1.09 U 1.16 
1.14 U 0.894 
1.22 0.961 

1.5 U 1.49 
1.23 0.82 

0.845 U 0.784 
1.05 0.886 

1.62 0.584 
0.998 [P21 0.91 

1 [P21 0.591 
0.998 [P21 0.91 

1 [P2] 0.591 
0.887 [P2] 0.478 

0.515 U [P21 0.937 
2.07 [P2 1.29 

1.311.3 NA 



Table 6-11 (Concluded) 
Summary of SWMU 46 Characterization Soil Sampling 

Gamma Spectroscopy Analytical Results for Geoprobe Investigation 
August 2001 

(Off-Site Laboratorya) 

Sample Attributes Activity (Gamma Spectroscopy by HASL 300) (pCi/>!) 
Record Sample Cesium-137 

Number!> ER Sample ID Depth (It) Result Error" 
604764 TJAOU-46-BH-011-70-S 7 0.0192 U [P2] 0.0203 
604764 T JAOU-46-BH-012-4,5-S 4.5 0.00017 U [P2 0.0185 
604764 T JAOU-46-BH-012-8.0-S 8 0,00434 U [P2 0,0162 

Background ConcentrationO 0,836/0,084 NA 
(surface/subsurface )e 
Quality Assurance/Quality Control Sample (pCi/L) 
604761 T JAOU-46-BH-02-EB 1 NA 3,18 U 1,8 

Note: Values in bold indicate concentrations greater than background, 
aGeneral Engineering Laboratories, Inc, 
bAnalysis request!chain-of-custody record, 
cTwo standard deviations about the mean detected activity, 
dDinwiddie September 1997. 

Lead-212 

Result Error" 
1.01 [P2] 0.119 
1.07 [P2] 0.143 

0.789 [P2] 0,114 
NC NA 

4,89 U 5,99 

·Surface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches, 
BH = Borehole, 
EB = Equipment Blank, 
ER = Environmental Restoration, 
ft = Foot (feet), 
HASL = Health and Safety Lab Method, 
ID = Identification, 
NA = Not applicable. 
NC = Not calculated by Dinwiddie (September 1997). 
OU = Operable Unit. 
P2 = Insufficient quality control data to determine laboratory precision, 
pCi/g = Picocurie(s) per gram, 
pCilL = Picocurie(s) per liter, 
R = Value is unusable, 
S = Soil Sample, 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo, 
U = The analyte was analyzed for but was not detected, 

Uranium-235 

Result Error" 
0.0344 U [P2 0.075 
0.139 U [P2] 0.177 
0,028 U [P2] 0,0771 

0,18/0.18 NA 

18 U 19,2 

Uranium-238 

Result Error" 
1.94 [P2] 1.52 
1.47 [P2] 0,627 

0.705 U [P2] 1,13 
1.3/1,3 NA 

I 175 U I 111 
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Sample Attributes 
Record 

Numberc ERSample ID 
606675 T JAOU-46-GR-06-2.0-S 
606675 T JAOU-46-GR-07-2.0-S 
606675 T JAOU-46-GR-07-5.0-S 
606675 T JAOU-46-GR-08-1.5-S 
606675 T JAOU-46-GR-09-2.0-S 
606675 T JAOU-46-GR-10-1.3-S 
606675 T JAOU-46-GR-11-1.5-S 

(j , 
606675 T JAOU-46-GR-12-1.3-S 
606675 T JAOU-46-GR-12-5.0-S 
606676 T JAOU-46-GR-13-1.5-S 
606676 T JAOU-46-GR-14-1.0-S 
606676 T JAOU-46-GR-15-1.0-S 
606676 T JAOU-46-GR-16-0.8-S 
606676 T JAOU-46-GR-17-0.7-S 
606676 T JAOU-46-GR-17-0.7-DU 
606676 T JAOU-46-GR-17-5.0-S 
606676 T JAOU-46-GR-18-0.5-S 
606676 T JAOU-46-GR-19-0.5-S 
606677 T JAOU-46-GR-20-2.5-S 
606677 T JAOU-46-GR-21-0.0-S 
606677 T JAOU-46-GR-22-0.0-S 
606677 T JAOU-46-GR-23-0.0-S 

Table C-1 
Summary of SWMU 46 Confirmatory Soil Sampling 

Metals Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratorya) 

Metals (EPA Methods SW846 3005/SW846 3050/SW846 7196/SW846 7470/ 
SW846 7471/SW846 9012b) (mq/kq) 

Sample 
Depth (ft Antimony Arsenic Barium Beryllium Cadmium 

2.0 ND (0.312) [A2,UJ] 3.46 114 0.433 J (0.455) 3.75 
2.0 ND (0.321) [A2,UJ] 3.19 107 0.445 J (0.467) 1.61 
5.0 ND{0.34) [A2,UJ] 2.04 116 0.29 J (0.495) 0.108 J (0.495) [B3,J] 
1.5 ND (0.337) [A2,UJ] 2.4 196 0.248 J(0.49) 28.7 
2.0 ND (0.337) [A2,UJ] 3.11 311 0.318 J (0.49) 2.3 
1.3 ND (0.34) [A2,UJ] 3.69 105 0.463 J (0.495) 8 
1.5 ND (0.343) [A2,UJ] 4.13 122 0.465 J (0.5) 54.6 
1.3 ND (0.33) [A2,UJ] 3.11 97.6 0.441 J. (0.481) 7.75 
5.0 0.334 J (0.926) [A2,J] 1.95 76.4 0.239 J (0.463) 0.153 J (0.463) [B3,J] 
1.5 ND (0.333) [A2,UJ] 3.49 117 0.552 213 
1.0 0.442 J (0.952) [A2,J] 3.49 112 0.413 J (0.476) 3.56 
1.0 0.724 J (0.99) [A2,J] 2.98 102 0.404 J (0.495) 8.13 
0.8 ND (0.315) [A2,UJ] 3.64 113 0.468 3.24 
0.7 0.38 J (0.99 [A2,J] 2.7 90.2 0.343 J (0.495) 3.63 
0.7 0.395 J (0.935) [A2,J] 3.07 102 0.411 J (0.467) 4.46 
5.0 ND (0.327) [A2,UJ] 2.87 113 0.398 J (0.476) 2.17 
0.5 ND (0.312) [A2,UJl 3.43 119 0.382 J (0.455) 42.3 
0.5 ND (0.327) [A2,UJ] 3.28 116 0.408 J (0.476) 0.144 J (0.476) [B3,Jl 
2.5 0.47 J (1) [A2,B,J] 3.88 100 0.505 31.9 [A2,J 
0.0 0.709 J (0.98) [A2,B,J] 2.98 96.6 0.361 J (0.49) 5.01 [A2,J 
0.0 0.471 J (0.952 I [A2,B,J 3.11 93.6 0.557 0.636 [A2,J] 
0.0 ND (0.312) A2,R] 3.38 117 0.519 9.67 [A2,J 

Backqround Concentrationd (surface/subsurface)e 3.9/3.9 5.6/4.4 200/200 0.8/0.8 <1/0.9 

~ Refer to footnotes at end of table. 
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Table C-1 (Continued) 
Summary of SWMU 46 Confirmatory Soil Sampling 

Metals Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratorya) 

Metals (EPA Methods SW846 300S/SW846 30S0/SW846 7196/SW846 7470/ 

~ 
o 
00 
Vo 
-> 
<:> 
!" 

Sample Attributes 
Record Sample 

Number" ERSample 10 Oepth (ft' 
606674 T JAOU-46-GR-24-0.0-S 0.0 
606674 T JAOU-46-GR-24-2.0-S 2.0 
606674 T JAOU-46-GR-24-5.0-S 0.0 
606674 T JAOU-46-GR-24-S.0-0U 5.0 

606674 T JAOU-46-GR-2S-0.0-S 0.0 
606674 T JAOU-46-GR-2S-2.0-S 2.0 
606674 T JAOU-46-GR-2S-5.0-S 5.0 
606674 T JAOU-46-GR-25-1 O.O-S 10.0 

Background Concentrationd (surface/subsurface)" 
Quality Assurance/Quality Control Samples (mg/L 

604209 T JAOU-46-GR-EB1 NA 

604211 T JAOU-46-GR-EB2 NA 

606674 T JAOU-46-GR-06.0.0-EB NA 

606677 T JAOU-46-GR-06-0.0-EB NA 

tv Refer to footnotes at end of table. 

Antimony 
NO (0.337) [A2,UJ] 
NO (0.333) [A2,UJ] 
NO (0.337) fA2,UJ] 
NO (0.337) [A2,UJ] 

0.326 J (0.926) [A2,J] 
0.381 J (0.971) [A2,J] 

N010.324) [A2,UJ] 
0.583 J (0.98) fA2,JJ 

3.9/3.9 

NO (0.0038) 

NO (0.0038) 

NO (0.00508) [B3,UJ] 

NO (0.00508) [B3,UJ] 

SW846 7471/SW846 9012b) (mg/kg) 

Arsenic Barium Beryllium Cadmium 
2.S1 71.1 [A2,J] 0.267 J (0.49) 0.808 [B2,B3,J] 

1.41 [B3,J] 10S fA2,J] 0.233 J (0.485) 0.489 [B2,B3,J] 
2.6S 229 [A2,J 0.22S J (0.49) NO (0.0469) 
1.74 280 [A2,J] 0.249 J (0.49) 0.0473 J (0.49) 

[B2,B3,J] 
2.08 73.7jA2,J] 0.308 J (0.463) 0.83 [B2,B3,J] 
2.48 101jA2,J] 0.279 J (0.485) 2.48 [B3,J 
2.58 330 [A2,J 0.19S J jO.472) 0.706 [B2,B3,J] 

5.23 266 [A2,J 0.611 0.189 J (0.49) fB2,B3,J 
5.6/4.4 200/200 0.8/0.8 <1/0.9 

NO 0.0013 J NO (0.0002) NO (0.00025) [B3, UJ] 
(0.00457) (0.005) 
fB3,UJ] 

NO 0.00034 J NO (0.0002) NO (0.00025) 
(0.00457) (0.005) [B3,UJ] 

ND 0.000682 J 0.000193 J 0.000462 J (0.005) 
(0.00224) (0.005) (O.OOS) [B3,J] [B3,J] 
fB3,UJ] [B,B3,J] 

NO 0.000396 J NO (0.000158) NO (0.000313) 
(0.00224) (O.OOS) 
[B3,UJ] [B,B3,J] 



Sample Attributes 
Record 

Number" ERSample 10 
606675 T JAOU-46-GR-06-2.0-S 
606675 T JAOU-46-GR-07-2.0-S 
606675 T JAOU-46-GR-07-5.0-S 
606675 T JAOU-46-GR-08-1.5-S 
606675 T JAOU-46-GR-09-2.0-S 
606675 T JAOU-46-GR-1 0-1.3-S 
606675 T JAOU-46-GR-11-1.5-S 
606675 T JAOU-46-GR-12-1.3-S 
606675 T JAOU-46-GR-12-5.0-S 
606676 T JAOU-46-GR-13-1.5-S 
606676 T JAOU-46-GR-14-1.0-S 
606676 T JAOU-46-GR-15-1.0-S 
606676 T JAOU-46-GR-16-0.8-S 
606676 T JAOU-46-GR-17-0.7-S 
606676 T JAOU-46-GR-17-0.7-DU 
606676 T JAOU-46-GR-17 -5.0-S 
606676 T JAOU-46-GR-18-0.5-S 
606676 T JAOU-46-GR-19-0.5-S 
606677 T JAOU-46-GR-20-2.5-S 
606677 T JAOU-46-GR-21-0.0-S 
606677 T JAOU-46-GR-22-0.0-S 
606677 T JAOU-46-GR-23-0.0-S 

Table C-1 (Continued) 
Summary of SWMU 46 Confirmatory Soil Sampling 

Metals Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratorya) 

Metals (EPA Methods SW846 3005/SW846 3050/SW846 7196/SW846 74701 
SW846 7471/SW846 9012b) (mQ/kQ) 

Sample Chromium 
Depth (ft Chromium (VI) Cobalt Copper Iron 

2.0 21.7 0.345 5.73 50.4 [A2,J,P1 13,000 
2.0 29.1 0.716 4.73 133 [A2,J,P1 13,300 
5.0 5.75 0.388 3.5 5.26 [A2,J,P1] 9,420 
1.5 10.8 0.484 3.94 103 [A2,J,P1 7,670 
2.0 10.7 0.414 3.39 16.4 [A2,J,P1] 9,960 
1.3 19.4 0.916 4.51 21 A2,J,P1 12,000 
1.5 26.6 0.765 5.13 90.1 A2,J,P1 11,500 
1.3 19.8 0.493 4.29 22.4 A2,J,P1 11,500 
5.0 5 0.504 5.39 10.7 [A2,J,P1] 11,500 
1.5 62.7 1.61 4.77 132 [A2,J,P1 12,300 
1.0 27.4 0.584 4.27 24.1 [A2,J,P1 11,400 
1.0 41.2 1.23 4.36 49.3 [A2,J,P1 11,000 
0.8 19.2 0.2 4.96 20 [A2,J,P1 11,800 
0.7 16.1 0.402 4.23 22.6 [A2,J,P1 10,300 
0.7 19.4 0.405 4.12 24.7 [A2,J,P1 11,700 
5.0 12.3 0.384 5.01 12.8 [A2,J,P1] 15,800 
0.5 21.8 0.961 3.65 16.6 [A2,J,P1] 9,680 
0.5 9.4 0.456 4.61 7.9 [A2,J,P1] 12,200 
2.5 62.1 [A2,J 0.643 4.51 74.7 [A2,J 12,600 
0.0 78.7 [A2,J 1.1 5.5 85.6 [A2,J 11,600 
0.0 12.6 [A2,Jl 0.315 4.14 13 [A2,Jl 10,800 
0.0 26 [A2,J 0.295 5 25.3 [A2,J 13,000 

Background Concentrationd (surface/subsurface)e 17.3/12.8 NC/NC 7.1/8.8 17/17 NC 

i Refer to footnotes at end of table. 
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Table C-1 (Continued) 
Summary of SWMU 46 Confirmatory Soil Sampling 

Metals Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratorya) 

Metals (EPA Methods SW846 300S/SW846 30S0/SW846 7196/SW846 7470/ 
Sample Attributes 

Record Sample 
Numberc ERSample 10 Depth (ft 
606674 T JAOU-46-GR-24-0.0-S 0.0 
606674 T JAOU-46-GR-24-2.0-S 2.0 
606674 T JAOU-46-GR-24-S.0-S S.O 
606674 T JAOU-46-GR-24-S.0-0U S.O 
606674 T JAOU-46-GR-2S-0.0-S 0.0 
606674 T JAOU-46-G R-2S-2.0-S 2.0 
606674 T JAOU-46-GR-25-S.0-S 5.0 

n , 
-I:-

606674 T JAOU-46-GR-25-1 O.O-S 10.0 
BackQround Concentrationd (surface(subsurface}e 

Quality Assurance/Quality Control Samples (mQ/L 
604209 T JAOU-46-GR-EB1 NA 

604211 T JAOU-46-GR-EB2 NA 

606674 T JAOU-46-GR-06.0.0-EB NA 

606677 T JAOU-46-GR-06-0.0-EB NA 

~ g 
:3 Refer to footnotes at end of table. 
~ 
N 

Chromium 
8.89 
S.61 
4.87 
4.79 

26.4 
13.2 

7.73 
12.7 

17.3/12.8 

0.0008 J (0.005) [B3,J] 

0.00104 J (O.OOS) 

0.0020S J (0.005) 
[B,B3,J] 

0.00126 J (0.005) 
[B,B3,J] 

SW846 7471/SW846 9012b) (mQ/kg) 
Chromium 
• 'VI) Cobalt Copper Iron 

NO 0.OS32 4.06 10.1 9,910 
NO 0.OS26 4.1 10 10,100 

0.21S 2.S3 6.32 S,130 
0.28 2.26 6.1 4,980 

0.124 4.04 18.2 10,400 
0.156 4.3 28.3 9,410 
0.111 2.37 16 4,920 
0.248 5.64 12.8 13,500 

NC/NC 7.1/8.8 17/17 NC 

NO (0.00S4) 0.000788 J NO (0.00139) NO (0.0126) 
[HT,UJ] (O.OOS) 

[B,B3,Jl 
0.037 NO (0.0003) NO (0.00139) 0.0172 J (0.1) 

H[HT,J] 
NO (0.0054) 0.000636 J NO (0.00267) 0.0887 

[HT,UJ] (O.OOS) 
[B,B3,J] 

NO (0.005) NO (0.0003) NO (0.00267) 0.0218 J (0.05) [B3,J] 
[HT,R] 



Sample Attributes 
Record 

Number" ERSample ID 
606675 T JAOU-46-GR-06-2.0-S 
606675 T JAOU-46-GR-07-2.0-S 
606675 T JAOU-46-GR-07-5.0-S 

606675 T JAOU-46-GR-08-1.5-S 
606675 T JAOU-46-GR-09-2.0-S 
606675 T JAOU-46-GR-10-1.3-S 
606675 T JAOU-46-GR-11-1.5-S 
606675 T JAOU-46-GR-12-1.3-S 
606675 T JAOU-46-GR-12-5.0-S 

606676 T JAOU-46-GR-13-1.5-S 
606676 T JAOU-46-GR-14-1.0-S 
606676 T JAOU-46-GR-15-1.0-S 

606676 T JAOU-46-GR-16-0.8-S 
606676 T JAOU-46-GR-17-0.7-S 
606676 T JAOU-46-GR-17-0.7-DU 
606676 T JAOU-46-GR-17-5.0-S 

606676 T JAOU-46-GR-18-0.5-S 
606676 T JAOU-46-GR-19-0.5-S 
606677 T JAOU-46-GR-20-2.5-S 
606677 T JAOU-46-GR-21-0.0-S 
606677 T JAOU-46-GR-22-0.0-S 
606677 T JAOU-46-GR-23-0.0-S 

Table C-1 (Continued) 
Summary of SWMU 46 Confirmatory Soil Sampling 

Metals Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratorya) 

Metals (EPA Methods SW846 3005/SW846 3050/SW846 7196/SW846 74701 
SW846 7471/SW846 9012b) (mg/kg) 

Sample 
Depth (ft Lead Mercury Nickel Selenium Silver 

2.0 9.21 0.0219 [J,P1] 379 ND (0.147) 4.06 
2.0 32.1 0.0702 J,P1] 25.1 ND (0.151) 2.79 
5.0 3.61 0.00442 J 4.95 ND (0.16) ND (0.0893) 

(0.00948 [J,P1] 
1.5 3.38 0.0192 J,P1 136 ND (0.159) 0.539 
2.0 6.39 0.0125 J,P1 7.35 ND (0.159) 0.124 J (0.49) 
1.3 9.62 0.0187 J,P1 13 ND(0.16) 0.385 J (0.495) 
1.5 25.5 0.0307 J,P1 92,6 ND (0.162) 1.09 
1.3 13.9 0.0175 J,P1 19.1 ND (0.156) 0.498 
5.0 2.98 0.00254 J 5.16 ND (0.15) ND (0.0835) 

(0.00984) [J,P11 
1.5 41.8 0.0285 J,P11 71 ND (0.157) 0.619 
1.0 1~ 0.0282 [J,P11 26 ND (0.154) 0.708 
1.0 28 0.0242 [J,P1] 38.9 0.394 J (0.495) 2 

[B3,J] 
0.8 12.2 0.0172 J,P1] 20 ND (0.149) 0.333 J (0.459) 
0.7 6.42 0.0123 J,P1 36.4 ND (0.16) 0.675 
0.7 6.97 0.0133 J,P1 33.8 ND (0.151) 0.383 J (0.467) 
5.0 4.83 0.00773 J 16.3 ND (0.154) 0.107 J (0.476) 

(0.00861) [J,P11 
0.5 4.66 0.014 J,P11 29.4 ND (0.147) ND (0.082) 
0.5 5.08 0.00994 [J,P1] 6.87 ND (0.154) ND (0.0859) 
2.5 43.5 [A2,J 0.0158 108 0.261 J (0.5) 0.784 
0.0 66.8 [A2,J 0.0766 72.8 ND (0.159) 12.4 
0.0 12.7 [A2,J] 0.0206 9.56 ND (0.154) 0.624 
0.0 21.4 LA2,J] 0.0194 22 0.154 J (0.455) 0.728 

BackQround Concentrationd (surface/subsurface)e 39/11.2 <0.25/<0.1 25.4/25.4 <11<1 <1/<1 

Refer to footnotes at end of table. 



Table C-1 (Continued) 
Summary of SWMU 46 Confirmatory Soil Sampling 

Metals Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratory-) 

Metals (EPA Methods SW846 3005/SW846 3050/SW846 7196/SW846 7470/ 
Sample Attributes SW846 7471/SW846 9012b) (mQ/kg) 

Record Sample 
Numberc ER Sample 10 Depth (ft Lead Mercury Nickel Selenium Silver 
606674 T JAOU-46-GR-24-0.0-S 0.0 6.94 0.0107 7.24 NO (0.159) 0.139 J (0.49) 

[B3,UJ) 
606674 T JAOU-46-GR-24-2.0-S 2.0 2.88 0.00122 J 5.53 NO (0.157) NO (0.0876) 

(0.00965) [B3,UJl 
606674 T JAOU-46-GR-24-5.0-S 5.0 2.27 0.00365 J 4.45 NO (0.159) NO (0.0884) 

(0.00984) [B3,UJ] 
606674 T JAOU-46-GR-24-5.0-0U 5.0 2.19 0.00392 J 4.37 . NO (0.159) NO (0.0884) 

(0.00984) [B3,UJl 
606674 T JAO U-46-G R-25-0 .O-S 0.0 5.3 0.00555 J 8.88 NO (0.15) [B3,UJ] 0.498 

(0.00993) 
606674 T JAOU-46-GR-25-1 O.O-S 10.0 6.82 0.00705 J 13.2 NO (0.159) 0.102 J (0.49) 

(0.00952) [B3,UJ) 
606674 T JAOU-46-GR-25-2.0-S 2.0 4.79 0.00895 J 30.3 NO (0.157) 0.667 

(0.00969) [B3,UJ] 
606674 T JAOU-46-GR-25-5.0-S 5.0 1.88 0.0108 11.5 NO (0.153) 0.599 

[B3,UJ] 
BackQround Concentrationd (surface/subsurface)" 39/11.2 <0.25/<0.1 25.4/25.4 <1/<1 <1/<1 
Quality Assurance/Quality Control Samples (mg/L 

604209 T JAOU-46-GR-EB1 NA NO (0.00344) NO (0.00007) NO (0.00074) NO (0.00309) NO (0.0002) 
[B3,UJ] [B3,UJ] 

604211 T JAOU-46-GR-EB2 NA NO (0.00344) NO (0.00007) NO (0.00074) NO (0.00309) NO (0.0002) 
606674 T JAOU-46-GR-06.0.0-EB NA NO (0.00172) NO (0.000047) NO (0.00069) 0.00292 J (0.005) NO (0.000835) 

[B3,UJl [B,B3,Jl 
606677 T JAOU-46-GR-06-0.0-EB NA NO (0.00172) NO (0.000047) NO (0.00069) NO (0.00281) NO (0.000835) 

[B3,UJ] 

Refer to footnotes at end of table. 
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Sample Attributes 
Record 

Number" ERSample 10 
606675 T JAOU-46-GR-06-2.0-S 
606675 T JAOU-46-GR-07-2.0-S 
606675 T JAOU-46-GR-07 -5.0-S 
606675 T JAOU-46-GR-08-1.5-S 
606675 T JAOU-46-GR-09-2.0-S 
606675 T JAOU-46-GR-10-1.3-S 
606675 T JAOU-46-GR-11-1.5-S 
606675 T JAOU-46-GR-12-1.3-S 
606675 T JAOU-46-GR-12-5.0-S 
606676 T JAOU-46-GR-13-1.5-S 
606676 T JAOU-46-GR-14-1.0-S 
606676 T JAOU-46-GR-15-1.0-S 
606676 T JAOU-46-GR-16-0.8-S 
606676 T JAOU-46-GR-17-0.7-S 
606676 T JAOU-46-GR-17-0.7-0U 
606676 T JAOU-46-GR-17-5.0-S 
606676 T JAOU-46-GR-18-0.5-S 
606676 T JAOU-46-GR-19-0.5-S 
606677 T JAOU-46-GR-20-2.5-S 
606677 T JAOU-46-GR-21-0.0-S 
606677 T JAOU-46-GR-22-0.0-S 
606677 T JAOU-46-GR-23-0.0-S 
606674 T JAOU-46-GR-24-0.0-S 
606674 T JAOU-46-GR-24-2.0-S 
606674 T JAOU-46-GR-24-5.0-S 
606674 T JAOU-46-GR-24-5.0-0U 
606674 T JAOU-46-GR-25-0.0-S 
606674 T JAOU-46-GR-25-2.0-S 
606674 T JAOU-46-GR-25-5.0-S 
606674 T JAOU-46-GR-25-1 O.O-S 

Table C-1 (Continued) 
Summary of SWMU 46 Confirmatory Soil Sampling 

Metals Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratorya) 

Metals (EPA Methods SW846 3005/SW846 3050/SW846 7196/SW846 7470/ 
SW846 7471/SW846 9012b) (mg/kg) 

Sample 
Oepth (ft Thallium Vanadium Zinc Total Cyanide 

2.0 NO (0.909) 26 45.4 A2,J] NR 
2.0 NO (2.34 26.4 42 [A2,J] NR 
5.0 NO (0.99) 18.3 20.8 A2,J NR 
1.5 NO (0.98) 17.7 114 [A2,J NR 
2.0 NO (2.45 25.5 23.5 A2,J NR 
1.3 NO (2.48 25.2 34.7 A2,J NR 
1.5 NO (1) 23.2 60.6 A2,J NR 
1.3 NO (2.4 22.6 37.4 A2,J NR' 
5.0 NO 2.31 23 24.4 A2,J NR 
1.5 NO 2.43 23.1 1.49 [A2,J NR 
1.0 NO 2.38 25.1 33.1 [A2,J NR 
1.0 NO (0.99) 21.7 52 [A2,J] NR 
0.8 NO (2.29 23.3 45.5 A2,Jl NR 
0.7 NO (0.99) 22 31 [A2,Jl NR 
0.7 NO (0.935) 25.4 34.8 A2,J NR 
5.0 NO (2.38 34.7 27.4 A2,J NR 
0.5 NO (2.27 23 85 [A2,J NR 
0.5 NO (0.952) 27.3 25.4 [A2,J NR 
2.5 NO (1) 22.3 53.3 NR 
0.0 NO 0.98 20.7 95.8 NR 
0.0 NO( 0.952) 20.7 31.9 NR 
0.0 NO( 0.909) 22.7 54.8 NR 
0.0 NO (2.45 21.5 31.6 NR 
2.0 NO (2.43 20.2 32.5 NR 
5.0 NO (0.98) 12.9 12 NR 
5.0 NO (0.98) 12.5 11.7 NR 
0.0 NO (2.31 22.3 27.3 NR 
2.0 NO (2.43 19.4 27.6 NR 
5.0 NO (0.943) 13.2 12.5 NR 
10.0 NO (2.45 33.5 33.6 NR 

Background Concentrationd (surface/subsurface)" <1.1/<1.1 33/33 76/76 NC 

Refer to footnotes at end of table. 
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Table C-1 (Concluded) 
Summary of SWMU 46 Confirmatory Soil Sampling 

Metals Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratory") 

Metals (EPA Methods SW846 3005/SW846 3050/SW846 7196/SW846 7470/ 
Sample Attributes SW846 7471/SW846 9012b) (mg/kg) 

Record Sample 
Number" ERSample ID Depth (ft Thallium Vanadium 

Quality Assurance/QualityControl Samples (mg/L 
604209 T JAOU-46-GR-EB1 NA ND (0.00413) ND( 0.00109) 
604211 T JAOU-46-GR-EB2 NA ND (0.00413) [B3,UJ] ND 0.00109) 
606674 T JAOU-46-GR-06.0.0-EB NA ND (0.01) 0.00146 J 0.005) [B,B3,Jl 
606677 T JAOU-46-GR-06-0.0-EB NA ND (0.01) 0.00216 J 0.005) [B,B3,J 

Note: Values in bold indicate concentrations or method detection limits greater than background. 
"General Engineering Laboratories, Inc. 
bEPA November 1986. 
CAnalysis request/chain-of-custody record. 
dDinwiddie September 1997. 
·Surface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 

Zinc 

0.00283 J (0.005) 
ND (0.00281) 

0.00614 
0.00484 J (0.005) 

A2 = Laboratory accuracy and/or bias measurements for the mg/kg = Milligram(s) per kilogram. 
associated matrix spike and/or duplicate do not meet mg/L = Milligram(s) per liter. 
acceptance criteria. NA = Not applicable. 

Total Cyanide 

ND (0.00276) 
ND (0.00276) 

NR 
NR 

B = Analyte present in laboratory method blank. NC = Not calculated by Dinwiddie (September 1997). 
B2 = Analyte present in equipment blank. ND ( ) = Not detected above the method detection limit, shown in 
B3 = Analyte present in calibration blank. parentheses. 
DU = Duplicate Sample. NR = Not reported. 
EB = Equipment Blank. OU = Operable Unit. 
EPA = U.S. Environmental Protection Agency. P1 = Laboratory precision measurements for the matrix spike sample 
ER = Environmental Restoration. and associated duplicate do not meet acceptance criteria. 
ft = Foot (feet). R = Value is unusable. 
GR = Grab Sample. S = Soil Sample. 
H = Holding time was exceeded. SWMU = Sol,id Waste Management Unit. 
HT = The holding time was exceeded for the associated sample T JA = Tijeras Arroyo. 

analysis. UJ = The analyte was analyzed for but was not detected. The 
ID = Identification. associated value is an estimate and may be inaccurate or 
J () = Estimated value less than the laboratory reporting limit, shown in imprecise. 

parentheses. VCA = Voluntary Corrective Action. 
[J] = The associated value is an estimated quantity. 



Table C-2 
Summary of SWMU 46 Confirmatory Soil Sampling 

Metals Analytical Detection Limits 
August 2003 

(Off-Site Laboratorya) 

Analyte Method Detection Limit (mq/kq) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Chromium (VI) 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

aGeneral Engineering Laboratories, Inc. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

AVI0·041WP/SNL04:r5463·c.doc C-9 

0.721-0.793 
0.312-0.343 
0.188-0.974 

0.0606-0.315 
0.0455-0.05 

0.0435-0.0478 
1.19-6.15 

0.146-0.161 
0.0516-0.108 

0.0725-0.0798 
0.185-0.203 

1.42-1.57 
0.258-0.284 
0.532-2.76 

0.119-0.131 
0.000846-0.000976 

0.0776-0.0854 
3.25-16.9 

0.147-0.162 
0.082-0.0902 

3.3-17.1 
0.909-2.48 

0.0825-0.0908 
0.153-0.168 

840857.02.1210/5104 2:20 PM 



Table C-3 
Summary of SWMU 46 Confirmatory Soil Sampling 

PCB Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratory") 

Sample Attributes PCBs (EPA Method SW846 8082b) (uq/kq) 

Record Sample Total PCBs 
Number" ER Sample ID Depth (ft) Aroclor-1242 Aroclor-1254 Arocior-1260 (uq/kq) 

606675 T JAOU-46-GR-06-2.0-S 2.0 70.9 44.8 9.3 lUX 125 
606675 T JAOU-46-GR-07-2.0-S 2.0 47.2 lUX 62.8 19.8 lUX] 129.8 
606675 T JAOU-46-GR-07 -5.0-S 5.0 NO (1.67) ND (0.5) ND (1) NO 
606675 T JAOU-46-GR-08-1.5-S 1.5 10.4 5.4 2.4 J (3.33 18.2 
606675 T JAOU-46-GR-09-2.0-S 2.0 8.8 lUX 7.3 1.7 J (3.33 17.8 
606675 TJAOU-46-GR-l0-l.3-S 1.3 . NO (1.67) 5.1 1.8 J (3.33 6.9 
606675 T JAOU-46-GR-ll-1.5-S 1. NDll.67) 15. 4.1 lUX] 19.8 
606675 T JAOU-46-GR-12-1 .3-S 1.3 NO (1.67) 9.9 lUX 9.1 19 
606675 T JAOU-46-GR-12-5.0-S 5.0 NO (1.67) NO (0.5) NO (1) NO 
606676 T JAOU-46-GR-13-1.5-S 1.5 NO (1.67) 5.9 3.1 J (3.33 9 
606676 T JAOU-46-GR-14-1.0-S 1.0 NO (1.67) 81. 13.1[UX 94.8 
606676 TJAOU-46-GR-15-1.0-S 1.0 NO (1.67) 42.3 16.1[UX 58.4 
606676 T JAOU-46-GR-16-0.8-S 0.8 NO (1.67) NO (0.5) ND (1) NA 
606676 TJAOU-46-GR-17-0.7-DU 0.7 NO (1.67) NO (0.5) ND (1) NA 
606676 T JAOU-46-GR-17-0.7-S 0.7 NDD.67) NO (0.5) ND (1) NA 
606676 TJAOU-46-GR-17-5.0-S 5.0 NO (1.67) NO (0.5) ND (1) NA 
606676 T JAOU-46-GR-18-0.5-S 0.5 NO (1.67) ND (0.5) ND (1) NA 
606676 T JAOU-46-GR-19-0.5-S 0.5 NO (1.67) ND (0.5) ND (1) NA 
606677 T JAOU-46-GR-20-2.5-S 2.5 31.9 43.9 11.8 87.6 
606677 T JAOU-46-GR-21-0.0-S 0.0 916 [Al,J] 1760 (Al,J] 532 [A1,J NR 
607008 T JAOU-46-GR-21-0.1-S 0.1 NO (1.67) ND (0.5) 1.10 [J 1.10 
607008 TJAOU-46-GR-21-0.1-D 0.1 NO (1.67) NO (0.5) 1.80 [J] 1.80 
606677 T JAOU-46-GR-22-0.0-S 0.0 NO (1.67) 8.3 5.7 14.0 
606677 T JAOU-46-GR-23-0.0-S 0.0 NDll.67) 5.8 4.4[UX 10.2 
606674 T JAOU-46-GR-24-0.0-S 0.0 NDll.67) ND (0.5) 3 J (3.33 3J 
606674 T JAOU-46-GR-24-2.0-S 2.0 NDD.67) NO (0.5) ND (1) NA 
606674 T JAOU-46-GR-24-5.0-DU 5.0 NO (1.67) NO (0.5) ND (1) NA 
606674 T JAOU-46-GR-24-5.0-S 5.0 NO (1.67) NO (0.5) ND (1) NA 
606674 T JAOU-46-GR-25-0.0-S 0.0 ND (1.67) ND (0.5) ND (1) NA 
606674 T JAOU-46-GR-25-1 O.O-S 10.0 ND (1.67) NO (0.5) ND (1) NA 
606674 T JAOU-46-GR-25-2.0-S 2.0 ND (1.67) NO (0.5) ND (1) NA 
606674 T JAOU-46-GR-25-5.O-S 5.0 ND (1.67) NO (0.5) ND (1) NA 
607008 T JAOU-46-GR-26-0.0-S 0.0 NO (1.67) 2.05 [J] 1.70 [J] 3.75 

Quality Assurance/Quality Control Sam les (Uq/L) 

604209 T JAOU-46-GR-EBl NA ND (0.0444) NO (0.0251) ND (0.0134) NA 
rAl,UJl [Al,UJ1 [Al,UJl 

604211 T JAOU-46-GR-EB2 NA ND (0.0444) ND(0.02511 ND (O.0134) NA 
606674 T JAOU-46-GR-06. O. O-EB NA ND (0.0594) ND(0.0495) ND(0.0495t NA 
606677 T JAOU-46-GR-06-0.0-EB NA NDIO.0606) ND(0.0505) ND (0.0505) NA 

Refer to footnotes at end of table. 
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Table C-3 (Concluded) 
Summary of SWMU 46 Confirmatory Soil Sampling 

PCB Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratorya) 

Sample Attributes PCBs (EPA Method SW846 8082b) (~Q/kQ) 
Record Sample 

Number" ERSample ID Depth (ft) 
607008 T JAOU-46-GR-21-0.0-EB NA 

Note: Values in bold indicate detected analytes. 
aGeneral Engineering Laboratories, Inc. 
bEPA November 1986. 
CAnalysis requestlchain-of-custody record. 

Total PCBs 
Aroclor-1242 Aroclor-1254 Aroclor-1260 {~Q/kgt 

ND JO.0495l. ND (0.0495) ND (0.04951 NA 

A 1 = Laboratory accuracy and/or bias measurements for the associated surrogate spike do not meet 

D 
DU 
EB 
EPA 
ER 
ft 
GR 
ID 

acceptance criteria. 
= Duplicate Sample. 
= Duplicate Sample. 
= Equipment Blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab Sample. 
= Identification. 

J = Estimated value. 
[JI = The associated value is an estimated quantity. 
fIg/kg = Microgram(s) per kilogram. 
"giL = Microgram(s) per liter. 
NA = Not applicable. 
ND = Not detected. 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
NMED = New Mexico Environment Department. 
NR = Not representative of site conditions (see Response to NMED Comment #2). 
au = Operable Unit. 
PCB = Polychlorinated biphenyl. 
S = Soil Sample. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 
UJ = The analyte was analyzed for but was not detected. The associated value is an estimate and may be 

inaccurate or imprecise. 
UX = Secondary (lower) detection limit applied. 
VCA = Voluntary Corrective Action. 
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Table C-4 
Summary of SWMU 46 Confirmatory Soil Sampling 

PCB Analytical Detection Limits 
August 2003 

(Off-Site Laboratorya) 

Analyte Method Detection Limit (fig/kg) 
Aroclor-1016 
Aroclor -1221 
Aroclor-1232 
Aroclor -1242 
Aroclor-1248 
Aroclor-1254 
Aroclor -1260 

aGeneral Engineering Laboratories, Inc. 
fig/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
SWMU = Solid Waste Management Unit. 

AU1 0·04IWP/SNL04 :rS463-c.doc C-12 

1-50 
2.82-141 
1.67-83.3 
1.67-83.3 

1-50 
0.5-25 
1-50 
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Table C-5 
Summary of SWMU 46 Confirmatory Soil Sampling 

VOC Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratory") 

Sample Attributes VOCs (EPA Method SW846 8260b) (Ilg/kg) 

Record Sample 

Number" ER Sample ID Depth (ft) Acetone Dibromochloromethane Toluene 

606675 T JAOU-46-GR-06-2.O-S 2.0 NO (3.52) NO (0.5) ND (0.34) 

606675 TJAOU-46-GR-07-2.0-S 2.0 9.03 [B2,UX] NO (0.5) ND (0.34) 

606675 T JAOU-46-GR-07-5.0-S 5.0 NO (3.52) NO (0.5) ND (0.34) 

606675 T JAOU-46-GR-08-1.5-S 1.5 NO (3.52) NO (0.5) ND (0.34) 

606675 T JAOU-46-GR-09-2.0-S 2.0 NO (3.52) NOJO.5} NO (0.34) 

606675 T JAOU-46-GR-1 0-1.3-S 1.3 ND (3.52) NO (0.5) NO (0.34) 

606675 T JAOU-46-GR-11-1 .5-S 1.5 NO (3.52) NO (0.5) NO (0.34) 

606675 T JAOU-46-GR-12-1.3-S 1.3 NO (3.52) NO (O.5) NO (0.34) 

606675 T JAOU-46-GR-12-5.0-S 5.0 NO (3.52) ND{0.5} NO (0.34) 

606676 TJAOU-46-GR-13-1.5-S 1.5 NO (3.52) NO (0.5) 0.591 J (1) [B1,UX] 

606676 TJAOU-46-GR-14-1.0-S 1.0 NO (3.52) NO (0.5) NO (0.34) 

606676 TJAOU-46-GR-15-1.0-S 1.0 ND (3.52) NO (0.5) 0.387 J (1) [B1,UX) 

606676 T JAOU-46-GR-16-0.8-S 0.8 NO (3.52) NO (0.5) NO (0.34) 

606676 TJAOU-46-GR-17-0.7-S 0.7 ND (3.52) NO (0.5) ND (0.34) 

606676 T JAOU-46-GR-17 -0.7 -OU 0.7 NO (3.52) NO (0.5) NO (0.34) 

606676 T JAOU-46-GR-17-5.0-S 5.0 ND(3.52) NO (0.5) ND (0.34) 

606676 T JAOU-46-GR-18-0.5-S 0.5 ND (3.52) NO (0.5) NO (0.34) 

606676 T JAOU-46-GR-19-0.5-S 0.5 ND (3.52) NO (0.5) NO (0.34) 

606677 TJAOU-46-GR-20-2.5-S 2.5 ND (3.52) NO (0.5) NO (0.34) 

606677 T JAOU-46-GR-21-0.O-S 0.0 ND (3.52) NO (0.5) 1.12 [B1,UX 

606677 TJAOU-46-GR-22-0.0-S 0.0 NO (3.52) NO (0.5) 1.19 [B1,UX 

606677 T JAOU-46-GR-23-0.0-S 0.0 NO (3.52) NO (0.5) 1.14 [B1,UX 

606674 T JAOU-46-GR-24-0.0-S 0.0 ND (3.52) ND (0.5) ND (0.34) 

606674 TJAOU-46-GR-24-2.0-S 2.0 NO (3.52) ND (0.5) ND (0.34) 

606674 T JAOU-46-GR-24-5.0-S 5.0 ND (3.52) ND (0.5) ND (0.34) 

606674 T JAOU-46-GR-24-5.0-DU 5.0 ND (3.52) NO (0.5) ND (0.34) 

606674 T JAOU-46-GR-25-0.0-S 0.0 NO (3.52) NO (0.5) ND (0.34) 

606674 T JAOU-46-GR-25-2.0-S 2.0 NO (3.52) ND (0.5) NO (0.34) 

606674 T JAOU-46-GR-25-5.0-S 5.0 NO (3.52) ND (0.5) NO (0.34) 

606674 T JAOU-46-GR-25-10.0-S 10.0 NO (3.52) ND (0.5) ND (0.34) 

Refer to footnotes at end of table. 

,. 
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Table C-5 (Concluded) 
Summary of SWMU 46 Confirmatory Soil Sampling 

VOC Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratorya) 

Sample Attributes VOCS (EPA Method SW846 8260b) (lIg/kg) 

Record Sample 

Number" ER Sample ID Depth (It) 

Quality Assurance/Quality Control Samples (lIg/L) 

604209 T JAOU-46-GR-EB1 

604211 T JAOU-46-GR-EB2 

604209 TJAOU-46-GR-TB1 

604211 T JAOU-46-GR-TB2 

606674 T JAOU-46-GR-06.0.0-EB 

606677 T JAOU-46-GR-06-0.0-EB 

606674 T JAOU-46-GR-06.0.0-TB 

606677 T JAOU-46-GR-06-0.0-TB 

Note: Values in bold indicate detected analytes. 
aGeneral Engineering Laboratories, Inc. 
bEPA November 1986. 
CAnalysis requestlchain-of-custody record. 

= Analyte present in trip blank. 
= Analyte present in equipment blank. 
= Duplicate Sample. 
= Equipment Blank. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

B1 
B2 
DU 
EB 
EPA 
ER 
It 
GR 
ID 

= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab Sample. 
= Identification. 

Acetone Dibromochloromethane 

ND (0.82) ND (0.16) 

ND (0.82) ND (0.16) 

ND (0.82) ND (0.16) 

ND (0.82) ND (0.16) 

8.32 [P2) 0.307 J (1)[P2 

8.15 [P2) ND (0.29) [P2) 

ND (4.5) [P2) ND (0.29) [P2) 

ND (4.5) [P2) ND (0.29) (P2) 

J ( ) 
lIg/L 
lIg/kg 
NA 

= Estimated value less than the laboratory reporting limit, shown in parentheses. 
= Microgram( s} per liter. 

ND ( ) 
OU 
P2 
S 
SWMU 
TB 
TJA 
UX 
VCA 
VOC 

= Microgram(s} per kilogram. 
= Not applicable. 
= Not detected above the method detection limit. shown in parentheses. 
= Operable Unit. 
= Insufficient quality control data to determine laboratory precision. 
= Soil Sample. 
= Solid Waste Management Unit. 
= Trip Blank. 
= Tijeras Arroyo. 
= Secondary (lower) detection limit applied. 
= Voluntary Corrective Action. 
= Volatile organic compound. 

Toluene 

ND (0.22) 

ND (0.22) 

ND (0.22) 

ND (0.22) 

ND (0.39) [P2) 

ND (0.39) [P2) 

0.738 J (1) [P2) 

0.587 J (1) [P21 
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Table C-6 
Summary of SWMU 46 Confirmatory Soil Sampling 

VOC Analytical Detection Limits 
August 2003 

(Off-Site Laboratorya) 

Analyte Method Detection Limit (J,lglkg) 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene . 

Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methylene chloride 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
T richloroethene 
Vinyl acetate 
Vinyl chloride 
Xylene 

aGeneral Engineering Laboratories, Inc. 
J,lg/kg = Microgram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 

AV10·04/WP/SNL04:r5463·c.doc C-lS 

3.52 
0.45 
0.49 
0.49 
0.5 

3.74 
2.36 
0.49 
0.41 
0.81 
0.52 
0.37 
0.5 
0.47 
0.5 

0.43 
0.47 
0.53 
0.48 
0.43 
0.25 
0.38 
3.77 
4.03 
1.35 
0.39 
0.91 
0.38 
0.34 
0.53 
0.54 
0.45 
1.78 
0.56 
0.39 
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n 
I ...... 
0\ 

Sample Attributes 
Record 

Number" ER Sample 10 
606675 T JAOU-46-GR-06-2.0-S 
606675 T JAOU-46-GR-07-2.0-S 
606675 T JAOU-46-GR-07-5.0-S 
606675 T JAOU-46-GR-OS-1.5-S 
606675 T JAOU-46-GR-09-2.0-S 
606675 T JAOU-46-GR-10-1.3-S 
606675 T JAOU-46-GR-11-1.5-S 
606675 T JAOU-46-GR-12-1.3-S 
606675 T JAOU-46-GR-12-5.0-S 
606676 T JAOU-46-GR-13-1.5-S 
606676 T JAOU-46-GR-14-1.0-S 
606676 TJAOU-46-GR-1S-1,0-S 
606676 T JAOU-46-GR-16-0,8-S 
606676 T JAOU-46-GR-17-0.7-S 
606676 T JAOU-46-GR-17-0.7-0U 
606676 T JAOU-46-GR-17-5.0-S 
606676 T JAOU-46-GR-18-0.5-S 
606676 T JAOU-46-GR-19-0.S-S 
606677 T JAOU-46-GR-20-2.5-S 
606677 T JAOU-46-GR-21-0.0-S 
606677 T JAOU-46-GR-22-0.0-S 
606677 T JAOU-46-GR-23-0.0-S 
606674 T JAOU-46-GR-24-0.0-S 
606674 T JAOU-46-GR-24-2.0-S 
606674 T JAOU-46-GR-24-S.0-S 
606674 T JAOU-46-GR-24-S.0-0U 
606674 T JAOU-46-GR-25-0.0-S 
606674 T JAOU-46-GR-2S-2.0-S 
606674 T JAOU-46-GR-2S-S.0-S 
606674 T JAOU-46-GR-2S-10.0-S 

Refer to footnotes at end of table. 

Table C-? 
Summary of SWMU 46 Confirmatory Soil Sampling 

SVOC Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratory') 

SVOCs (EPA Method SW846 8270b) (uo/ko) 

Sample 8enzo(a) 8enzo(a) 8enzo(b) 8enzo(g,h,i) 
Oepth (ft) anthracene pyrene fluoranthene perylene 

2.0 NO (16.7) NO (16.7 NO 16.7 NO 16.7 
2.0 NO (16.7) NO 16.7 NO 16.7 NO 16.7 
5.0 NO (16.7) NO (16.7 NO 16.7 NO 16.7 
1.5 NO (16.7) NO (16.7) NO 116.7) NO 116.7) 
2.0 NO (16.7) NO (16.7) NO (16.7) NO 116.7) 
1.3 NO (16.7) NO (16.7) NO (16.7) NO (16.7) 
1.5 NO 16.7 NO (16.7 NO 16,7) NO (16.7) 
1.3 NO 16.7 NO 16.7 NO 16.7 NO 16.7 
5.0 NO 16.7 NO 16.7 NO 16.7 NO 16.7 
1.5 NO 116.7) NO 16.7 NO 16.7 NO 16.7 
1.0 NO (16.7) NO (16.7) NO 116.7) .NO 16.7 
1,0 NO (16.7) 21,2 J (33.3 NO (16,7) NO (16,7) 

O.S NO (16.7) 40,8 72.7 28.2 J (33.3 

0.7 NO 16.7 NO 16.7 NO 16.7 NO 16.7) 
0.7 NO 16.7 NO 16.7 NO 16.7 NO 16.7 
S.O NO 16.7 NO 16.7 NO 16.7 NO 16.7 
O.S NO 16.7 NO 16.7 NO 16.7 NO 16.7 
O.S NO 116.7) NO 16.7 NO 16.7 NO 16.7 
2.5 NO 116.7) NO 116.7) NO 116.7) NO 116.7) 
0.0 121 197 300 99. 
0.0 7U 135 229 63.8 
0.0 79.1 140 202 67.1 
0.0 NO (16.7) NO (16.7) NO (16.7) NO (16.7) 
2.0 NO (16.7) NO (16.7) NO (16.7) NO (16.7) 
S.O NO (16.7) NO (16.7) NO (16.7) NO (16.7) 
S.O NO 16.7 NO 16.7 NO( 16.7 NO (16.7) 
0.0 NO 16.7 NO 16.7 NO 16.7 NO 16.7 
2.0 NO 16.7 NO 16.7 NO 16.7 NO 16.7 
S.O NO 16.7 NO 16.7 NO 16.7 NO 16.7 
10.0 NO 16.7 NO 16.7 NO 16.7 NO 16.7 

8enzo(k) 
fluoranthene 

NO 16.7 
NO 16.7 
NO 16.7 
NO (16.7) 
NO (16.7) 
NO (16.7) 
NO (16.7) 
NO 16.7 
NO 16.7 
NO 16.7 
NO 16.7 
NO (16.7) 
NO (16.7) 
NO (16.7) 
NO 16.7 
NO 16.7 
NO 16.7 
NO 16.7 
NO (16.7 

139 
79.1 

95 
NO (16.7) 
NO (16.7) 
NO (16.7) 
NO (16.7 
NO 16.7 
NO 16.7 
NO 16.7 
NO 16.7 



Sample Attributes 
Record 

Number" ER Sample ID 

Table C-? (Continued) 
Summary of SWMU 46 Confirmatory Soil Sampling 

SVOC Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratorya) 

SVOCs (EPA Method SW846 8270b) (~Q/kQ) 

Sample Benzo(a) Benzo(a) Benzo(b) Benzo(g,h,i) 
Depth (It I anthracene pyrene fluoranthene perylene 

Quality Assurance/Quality Control Samples Ilg/L) 
604209 T JAOU-46-GR-EB1 NA ND (0.1) ND (0.13) ND(0.13) ND (0.08) 
604211 T JAOU-46-GR-EB2 NA ND (0.1) ND (0.13) ND(0.13) ND (0.08) 
606674 T JAOU-46-GR-06.0.0-EB NA ND (0.495) ND (0.495) ND (0.495) ND (0.495) 
606677 T JAOU-46-GR-06-0.0-EB NA ND (0.5) [P2] ND (0.5) [P2] ND (0.5) [P2] ND (0.5) [P2] 

Refer to footnotes at end of table. 

Benzo(k) 
fluoranthene 

ND (0.23) 
ND (0.23) 
ND (0.495) 

ND (0.5) [P2] 



n , ..... 
00 

Sample Attributes 
Record 

Number" ER Sample ID 
606675 T JAOU-46-GR-06-2.0-S 
606675 T JAOU-46-GR-07 -2.0-S 
606675 T JAOU-46-GR-07 -5.0-S 
606675 T JAOU-46-GR-08-1.5-S 
606675 T JAOU-46-GR-09-2.0-S 
606675 TJAOU-46-GR-10-1.3-S 
606675 T JAOU-46-GR-11-1.5-S 
606675 T JAOU-46-GR-12-1.3-S 
606675 T JAOU-46-GR-12-5.0-S 
606676 T JAOU-46-GR-13-1.5-S 
606676 T JAOU-46-GR-14-1.0-S 
606676 T JAOU-46-GR-15-1.0-S 
606676 T JAOU-46-GR-16-0.8-S 
606676 TJAOU-46-GR-17-0.7-S 
606676 T JAOU-46-GR-17-0.7-DU 
606676 T JAOU-46-GR-17-5.0-S 
606676 T JAOU-46-GR-18-0.5-S 
606676 T JAOU-46-GR-19-0.5-S 
606677 T JAOU-46-GR-20-2.5-S 
606677 T JAOU-46-GR-21-0.0-S 
606677 T JAOU-46-GR-22-0.0-S 
606677 T JAOU-46-GR-23-0.0-S 
606674 T JAOU-46-GR-24-0.0-S 
606674 T JAOU-46-GR-24-2.0-S 
606674 T JAOU-46-GR-24-5.0-S 
606674 T JAOU-46-GR-24-5.0-DU 
606674 T JAOU-46-GR-25-0.0-S 
606674 T JAOU-46-GR-25-2.0-S 
606674 T JAOU-46-GR-25-5.0-S 
606674 T JAOU-46-GR-25-1 O.O-S 

Refer to footnotes at end of table. 

Table C-7 (Continued) 
Summary of SWMU 46 Confirmatory Soil Sampling 

SVOC Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratorya) 

SVOCs (EPA Method SW846 8270b) (Ilg/kg) 

Sample Di-n-butyl 
Depth (ft) Chrysene phthalate Diethylphthalate bis(2-Ethylhexyl)phthalate 

2.0 ND (16.7) ND (24) ND(17.7) 161 J 333 
2.0 ND (16.7) ND (24) ND (17.7) 221 J 333 
5.0 ND (16.7) ND (24) NDi17.7) 118 J 333 
1.5 ND(16.7) ND (24) ND(17.7) 124 J (333 
2.0 ND (16.7) ND (24) NO (17.7) 123 J 333 
1.3 ND 16.7) NO (24) 64.5 J (333 136 J 333 
1.5 NO 16.7) ND (24) 83.4 J (333 138 J 333 
1.3 NO 16.7) NO (24) 87.7 J 333 132 J 333 
5.0 NO (16.7) ND (24) 51.1 J 333 . 119 J (333 
1.5 ND (16.7) ND (24) 56.2J 333 128 J 333 
1.0 ND 16.7) NO (24) 49.8J 333 202 J 333 
1.0 ND 16.7) ND (24) 49.5 J 333 214J 333 
0.8 ND 16.7) NO (24} 36.7 J (333 125 J 333 
0.7 ND (16.7) NO (24) 32.9 J (333 131 J (333 
0.7 NO (16.7 ND (24) 46.2 J 333 122 J (333 
5.0 ND 16.7 ND (24) 37.2J 333 116 J 333 
0.5 ND 16.7 NO (24) 35.5J 333 117 J 333 
0.5 NO 16.7) ND (24) 31 J 333 119 J 333 
2.5 NO (16.7) ND (24) NDJH.7) 186 J 333 
0.0 220 26.2 J (333 ND(17.7) 82S 
0.0 147 NO (24) NO (17.7 92.8 J (333 
0.0 143 ND (24) NO (17.7 53.5 J (333 
0.0 NO 16.7) ND (24) ND (17.7 NO (30) 
2.0 NO 16.7) ND (24) ND (17.7) ND (30) 
5.0 NO 16.7) NO (24) ND (17.7) ND (30) 
5.0 ND(16.7) NO (24) NO (17.7) ND (30) 
0.0 NO (16.7) NO (24) NO (17.7) 36.2 J (333 
2.0 ND (16.7) ND (24) NO (17.7) 31.5 J (333 
5.0 ND (16.7) ND (24) NO (17.7) NO (30) 
10.0 ND (16.7) NO (24) ND (17.7) NO (30) 

Fluoranthene 
ND 16.7) 
ND (16.7) 
ND (16.7) 
ND(16.7) 
NO (16.7 
ND (16.7 

267 J 33.3 
NO (16.7 
ND 16.7 
NO 16.7 
NO 16.7 

24.4J 33.3 
48.8 

20.5 J (33.3 
ND 16.7 
ND 16.7 
NO 16.7 
NO (16.7) 
ND (16.7) 

237 
162 
161 

ND (16.7) 
NO (16.7) 
ND (16.7) 
ND (16.7) 
ND 16.7) 
NO 16.7 
NO 16.7 
NO (16.7 
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Table C-7 (Continued) 
Summary of SWMU 46 Confirmatory Soil Sampling 

SVOC Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratorya) 

Sample Attributes SVOCs (EPA Method SW846 8270b) (Ilg/kg) 

Record Sample Oi-n-butyl bis(2-Ethylhexyl) 
Number" ER Sample 10 Depth (It) Chrysene phthalate Oiethylphthalate phthalate 

Quality Assurance/Quality Control Samples Ilg/L) 
604209 TJAOU-46-GR-EB1 NA NO (0.12) NO (1.82) NO (1.23) NO (0.04 
604211 T JAOU-46-GR-EB2 NA NO (0.12) NO (1.82) NO (1.23) NO (0.04 
606677 TJAOU-46-GR-06-0.0-EB NA NO (0.5) [P2] NO (1) [P21 NO (0.89) [P2] 2.64 J (10) [B,UX 
606674 TJAOU-46-GR-06.0.0-EB NA NO (0.495) NO (0.99) NOJO.881) NO (1.29) 

Refer to footnotes at end of table. 

Fluoranthene 

NO(0.12) 
NO (0.12) 

NO (0.5) [P21 
NO (0.495). 



n , 
N 
o 

Sample Attributes 
Record 

Number" ER Sample 10 
606675 T JAOU-46-GR-06-2.0-S 
606675 T JAOU-46-GR-07 -2.0-S 
606675 T JAOU-46-GR-07 -5.0-S 
606675 T JAOU-46-GR-08-1.5-S 
606675 T JAOU-46-GR-09-2.0-S 
606675 T JAOU-46-GR-10-1.3-S 
606675 T JAOU-46-GR-11-1.5-S 
606675 T JAOU-46-GR-12-1.3-S 
606675 T JAOU-46-GR-12-5.0-S 
606676 T JAOU-46-GR-13-1.5-S 
606676 T JAOU-46-GR-14-1.0-S 
606676 T JAOU-46-GR-15-1.0-S 
606676 T JAOU-46-GR-16·0.8-S 
606676 T JAOU-46-GR-17-0.7-S 
606676 T JAOU-46-GR-17 -0.7-0U 
606676 TJAOU-46-GR·17-5.0-S 
606676 T JAOU-46-GR-18-0.5-S 
606676 T JAOU-46-GR-19-0.5-S 
606677 T JAOU-46-GR-20-2.5-S 
606677 T JAOU-46-GR-21-0.0-S 
606677 T JAOU-46-GR-22-0.0-S 
606677 T JAOU-46-GR-23-0.0-S 
606674 T JAOU-46-GR-24-0.0-S 
606674 T JAOU-46-GR-24-2.0-S 
606674 T JAOU-46-GR-24-S.0-S 
606674 T JAOU-46-GR-24-5.0-0U 
606674 T JAOU-46-GR-25-0.0-S 
606674 T JAOU-46-GR-25-10.0-S 
606674 T JAOU-46-GR-2S-2.0-S 
606674 T JAOU-46-GR-25-S.0-S 

Refer to footnotes at end of table. 

Table C-7 (Continued) 
Summary of SWMU 46 Confirmatory Soil Sampling 

SVOC Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratorya) 

SVOCs EPA Method SW846 8270b) (J,lg/kg) 

Sample 
Oepth (ft) Fluorene Indeno(1,2,3-cd)pyrene Phenanthrene 

2.0 NO (4) NO (16.7) NO 16.7) 
2.0 NO (4) NO (16.7) NO 16.7) 
5.0 NO 4) NO (16.7) NO 16.7) 
1.5 NO (4) NO (16.7) NO (16.7) 
2.0 NO (4) NO (16.7) NO (16.7) 
1.3 NO (4) NO (16.7) NO (16.7) 
1.5 NO (4) NO (16.7) NO (16.7) 
1.3 NO (4) NO (16.7) NO (16.7) 
5.0 NO (4) NO (16.7) NO (16.7) 
1.5 NO 4) NO (16.7) NO (16.7) 
1.0 NO 4) NO (16.7) NO (16,7) 
1.0 NO 4) NO (16.7) NO (16.7) 
0.8 NO (4) 22.4 J (33.3 16.8 J (33.3 
0.7 NO (4) NO (16.7) NO (16.7) 
0.7 NO 4) NO (16.7) NO (16.7) 
5.0 NO 4) NO 16.7 NO 16.7 
0.5 NO 4) NO 16.7 NO 16.7 
0.5 NO 4) NO 16.7 NO 16.7 
2.5 NO (4) NO (16.7) ND(16.7) 
0.0 NO (4) 90.9 81.8 
0.0 NO (4) 58.8 51,7 
0.0 4,79 J (33.3 63.8 66.2 
0.0 NO (4) NO (16.7) NO (16.7 
2.0 NO (4) NO (16.7) ND(16.7) 
S.O NO (4) NO (16.7) NO (16.7) 
5.0 NO 4) NO (16.7) NO (16.7) 
0.0 NO 4) NO 16.7 NO 16.7 
10.0 NO 4) NO 16.7 NO 16.7 
2.0 NO (4) NO 16.7 NO 16.7 
S.O NO (4) NO (16.7) NO (16.7) 

Pyrene 
NO (16.7) [P1,UJl 
NO 16.7) P1,UJl 
NO (16.7) P1,UJl 
NO (16.7) [P1 ,UJl 
NO (16.7) [P1,UJl 
NO (16.7) [P1 ,UJl 

24.4 J (33.3) [J,P1 
NO (16.7) [P1 ,UJ] 
NO (16.7) [P1,UJ] 
NO (16.7) [P1 ,UJl 

17.9 J (33.3) J,P1 
22 J (33,3) J,P1 

52.8 J,P1 
19.7 J (33.3) [J,P1 

NO 16.7) [P1,UJ] 
NO 16.7 P1,UJJ 
NO 16.7 P1,UJl 
NO 16.7 P1,UJl 

NO (16.7) 
213 
149 
147 

NO (16.7) 
NO (16.7) 
NO (16.7) 
NO (16.7 
NO 16.7 
NO 16.7 
NO 16.7 
ND(16.7) 



Table C-? (Concluded) 
Summary of SWMU 46 Confirmatory Soil Sampling 

SVOC Analytical Results for VCA Samples 
August 2003 

(Off-Site Laboratory") 

Sample Attributes SVOCs (EPA Method SW846 8270b) (IlQlkQ) 
Record Sample 

Number" ER Sample ID Depth (ft) 
Quality AssurancelQuality Control Samples llolL) 

604209 T JAOU-46-GR-EB1 NA 
604211 T JAOU-46-GR-EB2 NA 
606674 T JAOU-46-GR-06.0.0-EB NA 
606677 T JAOU-46-GR-06-0.0-EB NA 

Note: Values in bold represent detected analytes. 
"General Engineering Laboratories, Inc. 
bEPA November 1986. 
CAnalysis requestfchain-of-custody record. 
B = Analyte present in laboratory method blank. 
DU = Duplicate Sample. 
EB = Equipment Blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
GR = Grab Sample. 
ft = Foot (feet). 
ID = Identification. 

Fluorene Indeno(1,2,3-cd)pyrene 

ND (0.12) ND (0.1) 
ND (0.12) ND (0.1) 
NDiO.495) ND (0.495) 

ND (0.5) rp21 ND (0.5) rp21 

J () = Estimated value less than the laboratory reporting limit, shown in parentheses. 
[J] = The associated value is an estimated quantity. 
flglkg = Microgram(s) per kilogram. 
flglL = Microgram(s) per liter. 
NA = Not applicable. 
ND () = Not detected above the method detection limit, shown in parentheses. 
OU = Operable Unit. 

Phenanthrene 

ND (0.12) 
ND (0.12) 

NDJO.495) 
ND (0.5) rp21 

P1 = Laboratory precision measurements for the matrix spike sample and associated duplicate do not meet acceptance criteria. 
P2 = Insufficient quality control data to determine laboratory precision. 
S = Soil Sample. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 
UJ = The analyte was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or imprecise. 
UX = Secondary (lower) detection limit applied. 
VCA = Voluntary Corrective Action. 

Pyrene 

ND(0.14) 
ND(0.14) 

ND (0.495) 
ND (0.5) rp21 



Table C-8 
Summary of SWMU 46 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
, August 2003 

(Off-Site Laboratorya) 

Analyte Method Detection Limit (/Jg/kg) 
Acenaphthene 8 
Acenaphthylene 16.7 
Anthracene 16.7 
Benzo( a )anthracene 16.7 
Benzo( a )pyrene 16.7 
Benzo(b )fluoranthene 16.7 
Benzo(g,h,i)perylene 16.7 
Benzo(k )f1uoranthene 16.7 
4-Bromophenyl pherlyi ether 34 
Butvlbenzvl phthalate 28.7 
Carbazole 16.7 
4-Chloro-3-methvlphenol 167 
4-Chlorobenzenamine 167 
bis(2-Chloroethoxy)methane 12.3 
bis(2-Chloroethyl)ether 37.3 
bis-Chloroisopropyl ether 11 
2-Chloronaphthalene 13.7 
2-Chlorophenol 15.3 
4-Chlorophenvl phenyl ether 19.7 
Chrysene 16.7 
m-,p-Cresol 33.3 
o-Cresol 26 
Di-n-butyl phthalate 24 
Di-n-octyl phthalate 30.3 
Dibenz[a,h)anthracene 16.7 
Dibenzofuran 17 
1,2-Dichlorobenzene 10 
1,3-Dichlorobenzene 11.3 
1,4-Dichlorobenzene 15.7 
3,3'-Dichlorobenzidine 167 
2,4-Dichlorophenol 20.7 
DiethylpNhalate 17.7 
2,4-Dimethvlphenol 

~ 

167 
Dimethylphthalate 18.3 
Dinitro-o-cresol 167 
2,4-Dinitrophenol 167 
2,4-Dinitrotoluene 25.3 
2,6-Dinitrotoluene 33.3 
Diphenyl amine 22.3 
bis(2-Ethylhexyl)phthalate 30 
Fluoranthene 16.7 
Fluorene 4 
Hexachlorobenzene 20 

Refer to footnotes at end of table. 
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Table C-8 (Concluded) 
Summary of SWMU 46 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
, August 2003 

(Off-Site Laboratorya) 

Analyte Method Detection LiJTlit (lIglkg) 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol .. 

4-Nitrophenol 
n-Nitrosodipropylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-T richlorobenzene 
2,4,5-Trichlorophenol 
2.4,6-Trichlorophenol 

aGeneral Engineering Laboratories, Inc. 
IIg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 

AU10·04/WP/SNL04:r5463,c.doc C-23 

12.7 
167 
22 

16.7 
16 

16.7 
16.7 
167 
167 
37 

20.3 
17 

167 
22.7 
167 
16.7 
12.7 
16.7 
12.7 
17.3 
27.3 
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Table 0-1 
Summary of SWMU 46 Characterization Soil Sampling 

Metals Analytical Results for Deep Boreholes 
January-March 2001 
(Off-Site Laboratorya) 

Sample Attributes Metals (EPA Methods SW846 3005/SW846 3050/SW846 7196/SW846 74701 SW846 7471 b) (mg/kg) 
Record Sample 

Number" ER Sample ID D~!lth (It) Antimony Arsenic Barium BEill'lIium Cadmium 
604191 T JA-6-BH-45-S 45 NO (0.237) 2.75 139 0.891 0.205 J (0.463) 
604193 T JA-6-BH-145-S 145 NO (0.237) [A2,B3,UJ] 2.66 [J] 86.3 [A2,J] 0.418 J (0.485) NO (0.013) 
604193 T JA-6-BH-145-DU 145 NO (0.237) [A2,B3,UJ] 2.18 [J] 83 [A2,J] 0.427 J (0.481) NO (0.013) 
604198 T JAOU-46-VW-01-45-S 45 ND (0.237) [A2,UJ] 2.24 70.3 0.465 0.167 J (0.459) 
604201 T JAOU-46-VW-01-145-S 145 ND (0.237) [A2,UJ] 2.8 97.5 0.456 J (0.467) 0.97~ 

Backqround Concentrationd (surface/subsurface)" 3.9/3.9 5.6/4.4 200/200 0.8/0.8 <1/0.9 

Quality Assurance/Quality Control Samples mq/Ll 
604196 T JA-6-BH-EB 1 NA ND _(,0.0038) ND(0.00457) 0.00277 J (0.005) ND (0.0002) 0.00115 J (0.005) 
604207 T JAOU-46-VW-01-EB1 NA NO (0.0038) ND (0.00457) 0.00032 J (0.005) NO (0.0002) NO (0.00025) 

rB,B3,Jl 

Record Sample 
Number" ER Sample ID Depth (tt) Chromium Chromium (VI) Cobalt Copper Iron 
604191 T JA-6-BH-45-S 45 9.39 0.14 J (0.2) 4.62 9.02 9,870 
604193 T JA-6-BH-145-S 145 8.72 0.07 J (0.2) 6.23 9.61 16,100 
604193 T JA-6-BH-145-0U 145 10.3 0.09 J (0.2) 5.46 10.9 16,100 
604198 T JAOU-46-VW-01-45-S 45 8.56 0.133 J (0.2) 4.79 9.13 13,400 
604201 T JAOU-46-VW-01-145-S 145 18.5 0.262 4.71 12.9 13,400 

Backqround Concentrationd (surface/subsurface)" 17.3/12.8 NC/NC 7.1/8.8 17/17 NC 

QualityAssurance/Qualill'. Control Samples mq/Ll 
604196 T JA-6-BH-EB 1 NA 0.0015 J (0.005) ND (0.005) ND (0.0003) ND (0.00267) 0.422 
604207 T JAOU-46-VW-01-EB1 NA NO (0.00078) NO (0.005) ND (0.0003) ND (0.00267) 0.0219 J (0.05) 

JHT,UJ] rB3,UJl [B3,J] 

Refer to footnotes at end of table. 
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Table D-1 (Continued) 
Summary of SWMU 46 Characterization Soil Sampling 

Metals Analytical Results for Deep Boreholes 
January-March 2001 
(Off-Site Laboratorya) 

Sample Attributes Metals (EPA Methods SW846 3005/SW846 3050/SW846 7196/SW846 7470/ SW846 7471 b) (mq/kq) 
Record Sample 

Number" ER Sample ID Depth (ft) Lead Mercury Nickel Selenium 
604191 T JA-6-BH-45-S 45 10.2 0.00642 J (0.009) 9.9 ND (0.135) 
604193 T JA-6-BH-145-S 145 4.42 ND (0.00455) rB3,UJl 7.49 1.2~ 

604193 T JA-6-BH-145-DU 145 4.46 ND (0.00455) [B3,UJ] 8.5 1.2S 
604198 T JAOU-46-VW-01-45-S 45 5.76 0.0221 [B3,J] 6.93 ND (0.135) 
604201 T JAOU-46-VW-01-145-S 145 6.13 0.021 [B3,J] 11.7 ND (0.135) 

Background Concentrationd (surface/subsurface)" 39/11.2 <0.25/<0.1 25.4/25.4 <1/<1 

Quality Assurance/Quality Control Samples mq/L) 
604196 T JA-6-BH-EB 1 NA I ND (0.00344) ND (0.00007) rB3,UJl ND (0.00074) rB3,UJl NO (0.00309) 
604207 T JAOU-46-VW-01-EB1 NA I ND (0.00344) rB3,UJl NO (0.00007) rB3,UJl 0.00077 J (0.005) ND (0.00309) 

Refer to footnotes at end of table. 
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Table D-1 (Concluded) 
Summary of SWMU 46 Characterization Soil Sampling 

Metals Analytical Results for Deep Boreholes 
January-March 2001 
(Off-Site Laboratorya) 

Sample Attributes Metals (EPA Methods SW846 3005/SW846 3050/SW846 7196/SW846 7470/ SW846 7471 b) (mg/kg) 
Record Sample 

Number" ER Sample ID Depth (ft\ Silver 
604191 T JA-6-BH-45-S 45 ND (0.0578) 
604193 TJA-6-BH-145-S 145 ND (0.0578) 
604193 T JA-6-BH-145-0U 145 ND (0.0578) 
604198 T JAOU-46-VW-01-45-S 45 NO (0.0578) 
604201 T JAOU-46-VW-01-145-S 145 NO (0.0578) 

Background Concentrationd (surface/subsurface)e <1/<1 

Quality Assurance/Quality Control Samples mg/L) 
604196 I T JA-6-BH-EB1 NA ND (0.0002) 
604207 I T JAOU-46-VW-01-EB1 NA ND (0.0002) 

Note: Values in bold indicate concentrations greater than background. 
aGeneral Engineering Laboratories, Inc. 
bEPA November 1986. 
CAnalysis request/chain-of-custody record. 
dOinwiddie September 1997. 

Thallium Vanadium Zinc 
ND (0.472) 15.9 63.9 

2.16 25.3 32.6 
1.89 27.4 33.9 

ND (0.472) 27.3 31.2 
2.19 24 32.1 

<1.1/<1.1 33/33 76/76 

0.00493 J (0.01) ND (0.00109) 0.00959 [B3,J] 

I ND (0.00413) ND (0.00109) 0.00589 [B,J] 

eSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 
A2 

B 
B3 
BH 
DU 
EB 
EPA 
ER 
It 
HT 
ID 
J ( ) 

= Laboratory accuracy and/or bias measurements for the associated 
matrix spike and/or duplicate do not meet acceptance criteria. 

= Analy1e present in laboratory method blank. 
= Analyte present in calibration blank. 
= Borehole. 
= Duplicate Sample. 
= Equipment Blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= The holding time was exceeded for the associated sample analysis. 
= Identification. 
= Estimated value less than the laboratory reporting limit, shown in 

parentheses. 

[J] 
mg/kg 
mg/L 
NA 
NC 
ND ( ) 
OU 
S 
SWMU 
TJA 
UJ 

VW 

= The associated value is an estimated quantity. 
= Milligram(s) per kilogram. 
" Milligram(s) per liter. 
= Not applicable. 
= Not calculated by Dinwiddie (September 1997). 
= Not detected above the method detection limit, shown in parentheses. 
= Operable Unit. 
= Soil Sample. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 
= The analyte was analyzed for but was not detected. The associated 

value is an estimate and may be inaccurate or imprecise. 
= Vapor Well. 



Table D-2 
Summary of SWMU 46 Characterization Soil Sampling 

Metals Analytical Detection Limits 
January-March 2001 
(Off-Site Laboratorya) 

Analyte Method Detection Limit (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
B~lium 

Cadmium 
Calcium 
Chromium 
Chromium (VI) 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

aGeneral Engineering Laboratories, Inc. 
mg/kg '" Milligram(s) per kilogram. 
SWMU '" Solid Waste Management Unit. 

ALiI0-04IWP/SNL04:r5463-d.doc D-4 

1.07 
0.237 
0.137 
0.0148 

0.00767 
0.013 
1.94 

0.218 
0.007 

0.0545 
0.0251 

1.96 
0.17 

0.308 
0.0239 

0.00455 
0.0995 
0.866 
0.135 

0.0578 
1.25 

0.472 
0.0594 

0.13 

840857.02.12 10/5/042:20 PM 



Table D-3 
Summary of SWMU 46 Characterization Soil Sampling 

PCB Analytical Detection Limits 
January-March 2001 
(Off-Site Laboratorya) 

Analyte Method Detection Limit (1l9/kg) 
Aroclor-1016 0.782 
ArocJor -1221 2.79 
ArocJor -1232 0.719 
ArocJor-1242 1.65 
ArocJor -1248 0.898 
ArocJor -1254 1.36 
ArocJor -1260 1.42 

aGeneral Engineering Laboratories, Inc. 
Ilg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
SWMU = Solid Waste Management Unit. 
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Table D-4 
Summary of SWMU 46 Characterization Soil Sampling 

VOC Analytical Results for Deep Boreholes 
January-March 2001 
(Off-Site Laboratorya) 

Sample Attributes VOCs (EPA Method SW846 8260") (~Q/kQ) 
Record Sample 

Number" ER Sample 10 Oepth (ft\ Acetone 2-Butanone Oibromochloromethane 
604191 T JA-6-BH-45-S 45 
604191 T JA-6-BH-45-S 45 
604193 T JA-6-BH-95-S 95 
604194 T JA-6-BH-95-S 95 
604193 T JA-6-BH-145-S 145 
604194 T JA-6-BH-245-S 245 
604198 T JAOU-46-VW-01-45-S 45 
604198 T JAOU-46-VW-01-95-S 95 
604201 T JAOU-46-VW-01-145-S 145 
604201 T JAOU-46-VW-01-195-S 195 
604201 T JAOU-46-VW-01-245-S 245 
604203 T JAOU-46-VW-01-295-0U 295 
604203 T JAOU-46-VW-01-295-S 295 

Quality Assurance/Quality Control Samples >LQ/L) 
604196 T JA-6-BH-EB 1 NA 
604196 T JA-6-BH-TB NA 
604193 T JA-6-BH-145-TB NA 
604194 T JA-6-BH-245-TB NA 
604207 T JAOU-46-VW-Ol-EBI NA 
604207 T JAOU-46-VW-Ol-EBI NA 
604198 TJAOU-46-VW-Ol-TB NA 
604203 T JAOU-46-VW-01-295-TB NA 

Note: Values in bold represent detected analytes. 
aGeneral Engineering Laboratories, Inc. 
bEPA November 1986. 
CAnalysis request!chain-of-custody record. 
B = Analy1e present in laboratory method blank. 
S1 = Analy1e present in trip blank. 
BH = Borehole. 
DU = Duplicate Sample. 
EB = Equipment Blank. 
EPA" U.S. Environmental Protection Agency. 
ER "Environmental Restoration. 
ft " Foot (feet). 
10 = Identification. 

13.2 NO 0.76) NO (0.41 
NO (0.82) NO (0.81) NO (0.16 

10. 56.9[J NO 0.41 
2.46 J (5) [J 3.21 J (5) [J NO 0.41 

3.91 J (5 10.9[J NO 0.41 
3.4 J (5.21 3.89 J (5.211 fJ NO 0.41 

1.39 J J4.9) [B,UX 4.25 J (4.9 NO 0.41 
NO (1) 2.32 J (5 NO 0.41 

2.6 J (5.1) fB,UX 4.42 J (5.1 NO 0.41 
NO (1) ND (0.76) ND 0.41 

3.85 J (4.81) [B,UX 28.5 NO 0.41 
4.74 J (5) fB,UX NO (0.76) ND 0.41 

1.61 J (4.81) [B,UX] ND (0.76) NO 0.41 

2.66 J (5 ND 0.81) ND 0.16 
. ND 0.82 NO 0.81) NO 0.16) 

NO 0.82 NO 0.81) NO 0.16) 
NO 0.82 NO 0.81) NO 0.16 

2.02 J (5 ND 0.81) 0.393 J (1 
ND (0.82) NO (0.81) NO 0.16) 

1.59 J (5 NO (0.81) ND 0.16 
ND (0.82) ND (0.81) NO 0.16 

J () " Estimated value less than the laboratory 
reporting limit, shown in parentheses. 

[J] = The associated value is an estimated 
quantity. 

~g/kg = Microgram(s) per kilogram. 
~g/L = Microgram(s) per liter. 
NA = Not applicable. 
ND ( ) "Not detected above the method detection 

limit, shown in parentheses. 

OU 
S 
SWMU 
TB 
TJA 
UX 
VOC 
VW 

Methylene Chloride 
3.85 J (5 

NO (0.63) 
5.73[B1,UX 

NO (0.44) 
3.03 J (5) fB1,UX 

3.28 J (5.21 
1.22 J (4.9) [B,UX 

1.06 J (5) [B,UX 
0.593 J (5.1) [B,UX 

0.65 J (5) [B,UX 
0.886 J (4.81 fB,UX 

0.923 J (5 [B,UX 
1.3 J (4.81 ' [B,UX 

1.07 J (5 
NO (0.63 

1.03 J (5 
NO (0.63 
ND (0.63 
ND (0.63 
ND (0.63 
NO (0.63 

= Operable Unit. 
= Soil Sample. 

Toluene 
NO (0.5) 

NO (0.22) 
0.998 J (2.13 
NO (0.5) 
NO 0.5) 
NO 0.5) 
NO 0.5) 
NO 0.5) 
NO 0.5) 
NO 0.5) 
ND( 0.5 
NO( 0.5 
NO 0.5 

0.337 J (1) [B,UX 
0.332 J (1) [B,UX 

ND (0.22 
0.313 J (1) [B,UX 

NO 0.22 
ND 0.22 
NO 0.22 
NO 0.22 

= Solid Waste Management Unit. 
= Trip Blank. 
" Tijeras Arroyo. 
" Secondary (lower) detection limit applied. 
" Volatile organic compound. 
"Vapor Well. 



Table D-5 
Summary of SWMU 46 Characterization Soil Sampling 

VOC Analytical Detection Limits 
January-March 2001 
(Off-Site Laboratorya) 

Analyte Method Detection Limit (f.lg/kg) 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichlorop!@ene 
Ethyl benzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methylene chloride 
Styrene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylene 

aGeneral Engineering Laboratories, Inc. 
f.lg/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
SWMU = Solid Waste Management Unit. 
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1.0 
0.39 
0.35 
0.36 
0.31 
0.76 
0.62 
0.26 
0.4 

0.28 
0.47 
0.35 
0.41 
0.41 
0.27 

0.262 
0.41 
0.37 
0.32 
0.28 
0.24 
0.35 
0.94 
1.34 
0.44 
0.32 
0.29 
0.36 
0.3 
0.4 
0.5 

0.72 
0.77 
0.3 
1.05 
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Table D-6 
Summary of SWMU 46 Characterization Soil Sampling 

SVOC Analytical Results for Deep Boreholes 
January-March 2001 
(Off-Site Laboratorya) 

Sample Attributes SVOCs (EPA Method SW846 8270b) (lAg/kg) 
Record Sample 

Number" ERSample 10 Depth (ft' 
604191 T JA-6-BH-45-S 45 
604193 T JA-6-BH-145-S 145 
604193 T JA-6-BH-145-0U 145 
604198 T JAOU-46-VW-01-45-S 45 
604201 T JAOU-46-VW-01-145-S 145 

Quality Assurance/Quality Control Samples (Ilq/L) 
604196 T JA-6-BH-EB1 NA 
604207 T JAOU-46-VW-01-EB1 NA 

Note: Values in bold indicate detected analytes. 
aGeneral Engineering Laboratories, Inc. 
bEPA November 1986. 
CAnalysis request/chain-of-custody record. 

bis(2-Ethylhexyl)phthalate 
NO (6.99) 

1,070 [J 
535[J 

235 [B,UX 
627 

NO (0.04) 
NO (0.04) 

B = Analyte present in laboratory method blank. 
BH = Borehole. 
OU = Duplicate Sample. 
EB = Equipment Blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 

Phenol 
NO (3.66) 
NO (3.66) 
NO (3.66) 
NO (3.66) 

6.69 JJ333 

NO (0.84) 
ND (0.84) 

J () = Estimated value less than the laboratory reporting limit, shown in parentheses. 
[J] = The associated value is an estimated quantity. 
Ilg/kg = Microgram(s) per kilogram. 
Ilg/L = Microgram(s) per liter. 
NA = Not applicable. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
OU = Operable Unit. 
S = Soil Sample. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 
UX = Secondary (lower) detection limit applied. 
VW = Vapor Well. 
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Table D-7 
Summary of SWMU 46 Characterization Soil Sampling 

SVOC Analytical Detection Limits 
January-March 2001 
(Off-Site Laboratorya) 

Analyte Method Detection Limit (flg/kg) 
Acenaphthene 4.0 
Acenaphthylene 3.66 
Anthracene 4.66 
Benzo(a)anthracene 5.99 
Benzo(a)pyrene 2.0 
Benzo(b )fluoranthene 2.33 
Benzo(g,h,i)perylene 5.0 
Benzo(l0f1uoranthene 5.0 
4-Bromopheny! phenyl ether 4.66 
Butylbenzyl phthalate 12.7 
Carbazole 5.0 
4-Chloro-3-methylphenol 36.6 
4-Chlorobenzenamine 58.9 
bis(2-Chloroethoxy)methane 5.99 
bis(2-Chloroethyl)ether 6.66 
bis-Chloroisopropyl ether 37.1 
2-Chloronaphthalene 34.0 
2-Chlorophenol 5.0 
4-Chlorophenyl phenyl ether 3.33 
Chrysene 6.33 
o-Cresol 47.6 
p-Cresol 5.66 
Di-n-butyl phthalate 20.6 
Di-n-octYI phthalate 8.99 
Dibenz[a,h]anthracene 2.66 
Dibenzofuran 2.66 
1,2-Dichlorobenzene 4.33 
1,3-Dichlorobenzene 3.33 
1,4-Dichlorobenzene 5.99 
3,3'-Dichlorobenzidine 143.0 
2,4-Dichlorophenol 7.99 
Diethylphthalate 19.6 
2,4-Dimethylphenol 71.9 
Dimethylphthalate 11.7 
Dinitro-o-cresol 16.0 
2,4-Dinitrophenol 15.0 
2,4-Dinitrotoluene 5.0 
2,6-Dinitrotoluene 3.0 
Diphenylamine 15.7 
bis(2-Ethylhexyl)phthalate 6.99 
Fluoranthene 3.33 
Fluorene 3.0 
Hexachlorobenzene 4.66 

Refer to footnotes at end of table. 
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Table D-7 (Concluded) 
Summary of SWMU 46 Characterization Soil Sampling 

SVOC Analytical Detection Limits 
January-March 2001 
(Off-Site Laboratorya) 

Analyte Method Detection Limit (/lq/kq) 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitr()Qhenol 
4-Nitrophenol 
n-Nitrosodipropylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

aGeneral Engineering Laboratories, Inc. 
/lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
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6.66 
33.0 
4.33 
6.66 
2.33 
4.0 
3.33 
80.9 
86.6 
83.9 
36.6 
46.3 
21.0 
33.0 
60.9 
4.0 
3.66 
8.66 
4.66 
42.3 
24.6 
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Table D-8 
Summary of SWMU 46 Characterization Soil Sampling 

HE Compounds Analytical Detection Limits 
January-March 2001 
(Off-Site Laboratorya) 

Analyte Method Detection Limit (/-Ig/kg) 
2-Amino-4,6-dinitrotoluene 13.4 
4-Amino-2,6-dinitrotoluene 10.1 
1,3-Dinitrobenzene 13.4 
2,4-Dinitrotoluene 12.0 
2,6-Dinitrotoluene 15.7 
HMX 16.8 
2-Nitrotoluene 15.2 
3-Nitrotoluene 11.6 
4-Nitrotoluene 11.6 
Nitrobenzene 14.0 
RDX 12.5 
Tetryl 15.5 
1,3,5-Trinitrobenzene 11.9 
2,4,6-Trinitrotoluene 14.1 

aGeneral Engineering Laboratories, Inc. 
HE = High Explosive(s). 
HMX = Octahydro-1 ,3,5, 7-tetranitro-1 ,3,5, 7-tetrazocine. 
/-Ig/kg = Microgram(s) per kilogram. 
RDX = Hexahydro-1 ,3,5-trinitro, 1 ,3,5-triazine. 
Tetryl = 2,4,6-Trinitrophenylmethylnitramine. 
SWMU = Solid Waste Management Unit. 
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Sample Attributes 

Table 0-9 
Summary of SWMU 46 Characterization Soil Sampling 

Gamma Spectroscopy Analytical Results for Deep Boreholes 
January-March 2001 

(On-a and Off-Siteb Laboratories) 

Activity (pCi/g) 
Record Sample Cesium-137 lead-212 Thorium-232 Uranium-235 

Number" ER Sample ID Depth (ft) Result ErrorO Result ErrorO Result ErrorO Result Errord 

604190 T JA-6-BH-45-S 45 ND (0.0685 -- 1.63 0.239 1.91 0.897 NO (0.316) --
604191 T JA-6-BH-45-S 45 NR -- NR -- NR -- NR --
604197 T JAOU-46-VW-01-145-S 1.45 ND (0.0232 -- 0.561 0.529 0.459 0.228 ND(0.165 --
604201 T JAOU-46-VW-01-145-S 145 NR -- NR -- NR -- NR --
604197 T JAOU-46-VW-01-45-S 45 ND (0.0264 -- 0.836 0.345 0.871 0.413 NO (0.187) --
604198 T JAOU-46-VW -01-45-S 145 NR -- NR -- NR -- NR --
Background Concentratione 0.836/0.084 NA NC NA 1.5411.54 NA 0.18/0.18 NA 
(surfacelsubsurface )1 
Quality Assurance/Quality Control Samples (I Cill) 
604195 T JA-6-BH-EB 1 NA ND (0.022) -- ND (0.039 -- ND (0.156 -- ND (0.145\ --
604196 T JA-6-BH-EB 1 NA NR -- NR -- NR -- NR --
604207 T JAOU-46-VW-01-EB1 NA NR -- NR -- NR -- NR --

Note: Values in bold indicate concentrations or method detection limits greater than background. 

Uranium-238 

Result Errord 

ND (0.946 --
0.742 0.159 

ND (0.562 --
0.645 0.138 

ND (0.644 --
0.614 0.132 

1.311.3 NA 

ND (0.376 --
0.077 U 0.0231 

0.0155 U 0.0124 

aSandia National laboratories/New Mexico Radiation Protection Sample Diagnostics laboratory performed analyses for Record Numbers 604190, 604195, and 
604197 (gamma spectroscopy by EPA Method 901.1) (EPA November 1986). 
bGeneral Engineering laboratories, Inc. performed analyses for Record Numbers 604191, 604196, 604198, 604201, 604207 (gamma spectroscopy by HASl 300). 
cTwo standard deviations about the mean detected activity. 
dAna lysis requestlchain-of-custody record. 
eDinwiddie September 1997. 
ISurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 
BH = Borehole. 
EB = Equipment Blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
HASl = Health and Safety lab Method. 
ID = Identification. 
NA = Not applicable. 
NC = Not calculated by Dinwiddie (September 1997). 
ND () = Not detected above the method detection limit, shown in parentheses. 

NR 
OU 
pCilg 
pC ill 
S 
SWMU 
TJA 
U 
VW 

= Not reported. 
= Operable Unit. 
= Picocurie(s) per gram. 
= Picocurie(s) per liter. 
= Soil Sample. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 
= The analyte was analyzed for but was not detected. 
= Vapor Well. 
= Error not calculated for nondetect or not reported results. 



Table 0-10 
Summary of SWMU 46 Characterization Soil Sampling 

Tritium Analytical Results for Deep Boreholes 
January-March 2001 
(Off-Site Laboratorya) 

Tritium Activity (EPA Method 906.0b) 
Sample Attributes 

Record 
Numberc ER Sample 10 
604198 T JAOU-46-VW -01-45-S 
604201 T JAOU-46-VW -01-145-S 

Background ActivitY" (surface/subsurface)! 
Quality Assurance/Quality Control Sample (pCi/g) 

604207 T JAOU-46-VW-01-EB1 

aGeneral Engineering Laboratories, Inc .. 
bEPA November 1986. 
CAnalysis request/chain-of-custody record. 

Sample 
Depth (tt) 

45 
145 

NA 

dTwo standard deviations about the mean detected activity. 
eTharp (February 1999). 

(pCi/L) 

Result 
140 

NO (70.7) 
420 

54.4 

!Surface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 
EB = Equipment Blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
NA = Not applicable. 
NO ( ) = Not detected above the minimum detectable activity, shown in parentheses. 
OU = Operable Unit. 
pCi/g = Picocurie(s) per gram. 
pCilL = Picocurie(s) per liter. 
S = Soil Sample. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 
VW = Vapor Well. 

= Information not available. 

Errord 
145 
--
NA 

90.7 
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ATTACHMENT E 
Summary of Analytical Results for Characterization Soil Samples from 

SWMU 234 Applicable to SWMU 46 
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Table E-1 
Summary of SWMU 234 Characterization Soil Sampling 

Metals Analytical Results Relevant to SWMU 46 
June 2001 

(Off-Site Laboratorya) 

Sample Attributes Metals (EPA Methods 300513050171961747017471 b) (mglkg) 
Record Sample 

Number" ER Sample 10 Depth (It) Arsenic Barium Beryllium Cadmium Chromium 
604316 T JAOU-234-GR-07-0.0-S 0.0 3.99 146 0.479 J (0.495) 0.536 12.5 
604316 T JAOU-234-GR-07-0.0-0U 0.0 4.41 155 0.496 0.665 17. 
604316 T JAOU-234-GR-07 -5.0-S 5.0 3.19 115 0.339 J (0.49) 0.437 J (0.49) 10.7 
604316 T JAOU-234-GR-08-5.0-S 5.0 2.34 63.1 0.4 J (0.455) 0.151 J (0.455) 7.5 

BackQround Concentrationd (surfacelsubsurface)" 5.614.4 2001200 O.BIO.B <110.9 17.3112.B 

Quality AssurancelQuality Control Sample (mgIL) 
604569 T JAOU-234-GR-EB 1 NA I NO (0.00457) 0.00084 J (0.005) NO (0.0002) I NO (0.00025 J) NO (0.00078) 

Sample Attributes Metals (EPA Methods 300513050171961747017471 b) (mQlkQ) 
Record Sample 

Number" ER Sample 10 Depth (It) Chromium (VI) 
604316 T JAOU-234-GR-07 -O.O-S 0.0 2.0B 
604316 T JAOU-234-GR-07-0.0-0U 0.0 NO (OW) 
604316 T JAOU-234-GR-07 -5.0-S 5.0 NO (0.07) 
604316 T JAOU-234-GR-OB-5.0-S 5.0 NO (0.07) 

Background Concentrationd (surfacelsubsurface • NCINC 

Quality AssurancelQuality Control Sample (mglL 
604569 T JAOU-234-GR-EB 1 NA 0.007 J (0.01) 

Note: Values in bold indicate concentrations greater than background. 

aGeneral Engineering Laboratories, Inc. 

bEPA November 1986. 

CAnalysis requesUchain-of-custody record. 

dDinwiddie September 1997. 

·Surface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 

Lead Mercury 
10.1 0.0603 
12.2 0.0162 
5.37 0.0102 
5.2 NO (0.00455) 

39111.2 <0.251<0.1 

NO (0.00344) NO (0.00007 J) 

DU = Duplicate Sample. J () = Estimated value less than the laboratory reporting ND (#J) 
EB = Equipment Blank. limit, shown in parentheses. 
EPA = U.S. Environmental Protection Agency. mglkg = Milligram(s) per kilogram. 
ER = Environmental Restoration. mglL = Milligram(s) per liter. 
It = Foot (feet). NA = Not applicable. 
GR = Grab Sample. NC = Not calculated by Dinwiddie (September 1997). 
10 = Identification. NO ( ) = Not detected above the method detection limit, 

shown in parentheses. 

OU 
S 
SWMU 
TJA 

Selenium Silver 
NO (0.135) 0.139 J (0.495) 
NO (0.135) 0.26 J (0,49) 
NO (0.135) 
NO (0.135) NO (0.057B) 

<11<1 <11<1 

ND (0.00309 J) 0.00112 J 
(0.005) 

= Nondetect, uncertainty in the detection limit, 
shown in parentheses. 

= Operable Unit. 
= Soil Sample. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 

1 



Table E-2 
Summary of SWMU 234 Characterization Soil Sampling 

Metals Analytical Detection Limits 
June 2001 

(Off-Site Laboratorya) 

Method Detection Limit for 
Analyte 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Chromium (VI) 
Lead 
Mercury 
Selenium 
Silver 

"General Engineering Laboratories, Inc. 
mg/kg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter. 
SWMU = Solid Waste Management Unit. 
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Soil Samples (mg/kg) 
0.137 
0.0148 
0.00767 
0.013 
0.218 
0.07 
0.17 
0.00455 
0.135 
0.0578 

E-2 

Method Detection Limit for 
Aqueous Samples (mg/L) 

0.00457 
0.00021 
0.0002 
0.00025 
0.00078 
0.005 
0.00344 
0.00007 
0.00309 
0.0002 
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Table E-3 
Summary of SWMU 234 Characterization Soil Sampling 

VOC Analytical Detection Limits 

Analyte 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 

. Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
4-MethYI-2-pentanone 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylene 
1,1,2,2-Tetrachloroethane 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 

aGeneral Engineering Laboratories, Inc. 
J-Ig/kg = Microgram(s) per kilogram. 
J-I9/L = Microgram(s) per liter. 

June 2001 
(Off-Site Laboratorya) 

Method Detection Limit for 
Soil Samples (J-I9/kg) 

1 
0.39 
0.35 
0.36 
0.31 
0.76 
0.62 
0.26 
0.4 
0.28 
0.47 
0.35 
0.41 
0.41 
0.27 
0.262 
0.41 
0.37 
0.32 
0.28 
0.24 
0.35 
0.94 
1.34 
0.44 
0.32 
0.4 
0.5 
0.72 
0.77 
0.3 
1.05 
0.3 
0.29 
0.36 

SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 

AU I 0-04/WP/SNL04:r5463-e.doc E-3 

Method Detection Limit for 
Aqueous Samples (J-I9/L) 

0.82 
0.14 
0.15 
0.1 
0.24 
0.81 
0.9 
0.16 
0.2 
0.32 
0.17 
0.21 
0.16 
0.07 
0.14 
0.28 
0.18 
0.31 
0.16 
0.18 
0.17 
0.15 
0.79 
0.7 
0.63 
0.15 
0.21 
0.22 
0.16 
0.44 
0.26 
0.44 
0.15 
0.18 
0.11 
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Sample Attributes 
Record 

Number" ER Sample ID 
604316 T JAOU-234-GR-07 -O.O-S 
604316 T JAOU-234-GR-07-0.0-DU 
604316 T JAOU-234-GR-07 -5.0-S 
604316 T JAOU-234-GR-08-5.0-S 

Table E-4 
Summary of SWMU 234 Characterization Soil Sampling 

SVOC Analytical Results Relevant to SWMU 46 
June 2001 

(Off-Site Laboratorya) 

SVOCs (EPA Method 8270b) (~a/ko) 

Sample 
Depth (ft) Acenaphthene Anthracene Benzo(a)anthracene 

0.0 6.26 J 15.2 J (33.3 171 
0.0 ND (4 J) 21.2 J (33.3 258 
5.0 ND (4 J) ND (4.66) ND (5.99) 
5.0 ND (4 J) 7.96 J (33.3 17.1 J 133.3 

Quality Assurance/Quality Control Sample (uo/L) 
604569 T JAOU-234-GR-EB 1 I NA ND(0.07 J) ND (0.13) I ND (0.1) 

Sample Attributes SVOCs (EPA Method 8270b) (Ug/kg) 
Record Sample 

Number" ER Sample ID Depth (ft) Benzo(b )fluoranthene Benzo(g,h,i)perylene Benzo(k)fluoranthene 
604316 T JAOU-234-GR-07 -O.O-S 0.0 396 309 272 
604316 T JAOU-234-GR-07 -O.O-DU 0.0 506 ND (5 J) 471 
604316 T JAOU-234-GR-07 -5.0-S 5.0 14.7 J (33.3 ND (5) 7.04 J (33.3 
604316 T JAOU-234-GR-08-5.0-S 5.0 ND (2.33) ND (5) NO (5) 

Quality Assurance/Quality Control Sample (ug/L) 
604569 T JAOU-234-GR-EB 1 NA NO (0.13) I ND (0.08) NO (0.23) 

Refer to footnotes at end oftable. 

Benzo(a)pyrene 
275 
435 

13.1 J (33.3 
ND (2) 

ND(0.13) 

Carbazole 
13.4 J (333 
18.2 J (333 

ND (5) 
NO (5) 

NO (1.26) 



Table E-4 (Concluded) 
Summary of SWMU 234 Characterization Soil Sampling 

SVOC Analytical Results Relevant to SWMU 46 
June 2001 

Sample Attributes 
Record Sample 

NumberC ER Sample ID Depth (ft) 
604316 T JAOU-234-GR-07-0.0-S 0.0 
604316 T JAOU-234-GR-07 -O.O-DU 0.0 
604316 T JAOU-234-GR-07 -5.0-S 5.0 
604316 T JAOU-234-GR-08-5. O-S 5.0 

Quality Assurance/Quality Control Sample (IlQ/L) 
604569 I T JAOU-234-GR-EBl NA 

Sample Attributes 
Record Sample 

Number" ER Sample ID Depth (ft) 
604316 T JAOU-234-GR-07 -O.O-S 0.0 
604316 T JAOU-234-GR-07-0.0-DU 0.0 
604316 T JAOU-234-GR-07 -5.0-S 5.0 
604316 T JAOU-234-GR-08-5.0-S 5.0 

Qualitv Assurance/QualityControl Sample (IlQ/Ll 
604569 T JAOU-234-GR-EB 1 NA 

Note: Values in bold represent detected analytes. 

aGeneral Engineering Laboratories, Inc. 
bEPA November 1986. 

CAnalysis requestlchain-of-custody record. 
DU = Duplicate Sample. 
EB = Equipment Blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab Sample. 
ID = Identification. 
J = Estimated value. 

(Off-Site Laboratorya) 

SVOCs (EPA Method 8270b) ().lg/kg) 

Chrysene Di-n-butyl phthalate Di-n-oclYl phthalate bis(2-Ethylhexyl)phthalate 
294 ND (20.6) 10.2 J (333) 141 J 
435 ND (20.6) ND (8.99) 80~ 

12.5 J (33.3) ND (20.6) ND {8.99) 16.1 J 
17.7 J (33.3) 20.7 J (333) ND (8.99) 140 J 

ND (0.12) I ND (1.82) ND(2.12) ND (0.04) 

SVOCs (EPA Method 8270b) (/lQ/kQ) 

Fluoranthene Fluorene Indeno(1,2,3-cd)pyrene Phenanthrene Pyrene 
305 6.66 J (33.3) 248 J 110 436 
450 ND (3) 345 J 139 603 

11.1 J (33.3 ND (3) ND (6.66) 4.24 J (33.3 13.9 J (33.3 
33.0 3.02 J (33.3 ND (6.66) 42.2 54.9 

ND (0.12) ND (0.12) I ND (0.1) I ND (0.12) ND (0.14) 

J ( ) = Estimated value less than the laboratory ND (#J) = Not detected, uncertainty in the detection 

).lg/kg 
).lg/L 
NA 
ND ( ) 

reporting limit, shown in parentheses. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the method detection 

limit, shown in parentheses. 

OU 
S 
SVOC 
SWMU 
TJA 

limit, shown in parentheses. 
= Operable Unit. 
= Soil Sample. 
= Semivolatile organic compound. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 



Table E-5 
Summary of SWMU 234 Characterization Soil Sampling 

SVOC Analytical Detection Limits 
June 2001 

(Off-Site Laboratorya) 

Method Detection Limit for Method Detection Limit for 
Analyte Soil Samples (ltg/kg) Aqueous Samples (ltg/L) 

Acenaphthene 4 0.07 
Acenaphthylene 3.66 0.1 
Anthracene 4.66 0.13 
Benzo(a)anthracene 5.99 0.1 
Benzo(b)fluoranthene 2.33 0.13 
Benzo(k)fluoranthene 5 0.23 
Benzo(g,h,i)perylene 5 0.08 
Benzo(a)pyrene 2 0.13 
4-Bromophenyl phenyl ether 4.66 1.14 
Butylbenzyl phthalate 12.7 1.82 
Carbazole 5 1.26 
4-Chlorobenzenamine 58.9 2.5 
bis(2-Chloroethoxy)methane 5.99 1.39 
bis(2-Chloroethyl)ether 6.66 1.4 
bis-Chloroisopropyl ether 37.1 1.32 
4-Chloro-3-methylphenol 36.6 1.39 
2-Chloronaphthalene 3.66 0.13 
2-Chlorophenol 5 1.24 
4-Chlorophenyl phenyl ether 3.33 1.18 
Chrysene 6.33 0.12 
o-Cresol 47.6 1.26 
Dibenz( a,h )anthracene 2.66 0.1 
Dibenzofuran 2.66 0.99 
1,2-Dichlorobenzene 4.33 1.63 
1,3-Dichlorobenzene 3.33 1.51 
1 A-Dichlorobenzene 5.99 1.83 
3,3'-Dichlorobenzidine 143 1.1 
2A-Dichlorophenol 7.99 1.28 
Diethylphthalate 19.6 1.23 
2A-Dimethylphenol 71.9 1.29 
Dimethylphthalate 11.7 1.11 
Di-n-butyl phthalate 20.6 1.82 
204-Di n itrophenol 15 1.36 
Dinitro-o-cresol 16 0.97 
2A-Dinitrotoluene 5 0.97 
2,6-Dinitrotoluene 3 1.09 
Di-n-octyl phthalate 8.99 2.12 
Diphenyl amine 15.7 1.02 
bis(2-Ethylhexyl)phthalate 6.99 0.04 
Fluoranthene 3.33 0.12 
Fluorene 3 0.12 
Hexachlorobenzene 4.66 0.76 

Refer to footnotes at end of table. 
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Table E-5 (Concluded) 
Summary of SWMU 234 Characterization Soil Sampling 

SVOC Analytical Detection Limits 
June 2001 

(Off-Site Laboratorya) 

Method Detection Limit for 
Analyte 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( 1,2,3-cd2JJyrene 
Isophorone 
2-Methylnaphthalene 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
n-Nitrosodipropylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

aGeneral Engineering Laboratories, Inc. 
~lglkg = Microgram(s) per kilogram. 
/-lgiL = Microgram(s) per liter. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 

AU 1 0-04/WP/SNL04:r5463 -e. doc 

Soil Samples (/-lglkg) 
6.66 
33 

4.33 
6.66 
2.33 

4 
5.66 
3.33 
80.9 
86.6 
83.9 
36.6 
46.3 
21 
33 

60.9 
4 

3.66 
8.66 
4.66 
42.3 
24.6 

£-7 

Method Detection Limit for 
Aqueous Samples (/-lgIL) 

1.76 
1.1 
1.7 
0.1 
1.12 
0.15 
1.07 
0.12 
2.09 
1.31 
1.55 
1.42 
1.33 
0.18 
1.32 
1.58 
0.12 
0.84 
0.14 
1.52 
1.18 
1.12 
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tr1 , 
00 

Sample Attributes 

Table E-6 
Summary of SWMU 234 Characterization Soil Sampling 

Gamma Spectroscopy Analytical Results Relevant to SWMU 46 
June 2001 

(On-a and Off-Siteb Laboratories) 

Activity (pCi/Q) 
Record Sample Cesium-137 Thorium-232 Uranium-235 Uranium-238 

Number" ER Sample ID Depth (ft) Result Error<! Result Errord Result Error<! Result 
6043.15 T JAOU-234-GR-07 -O.O-S 0.0 0.032 0.0186 1.16 0.549 ND (0.244) -- ND (0.73) 
604315 T JAOU-234-GR-07 -O.O-OU 0.0 0.0546 0.0353 0.935 0.467 NO (0.278) -- ND (0.81) 
604315 T JAOU-234-GR-07-5.0-S 5.0 NO (0.0327) -- 0.762 0.364 NO (0.184) -- ND (0.496) 
604315 T JAOU-234-GR-08-5.0-S 5.0 NO (0.0305) -- 0.71 0.338 NO (0.147) -- NO (0.474) 
604316 T JAOU-234-GR-07-0.0-S 0.0 0.0631 0.0427 0.907 0.115 ND (0.199) -- NO (1.09) 
604316 T JAOU-234-GR-07-0.0-0U 0.0 0.0508 0.0304 0.962 0.123 NO (0.198) -- NO (1.07) 
604316 T JAOU-234-GR-07 -5.0-S 5.0 ND (0.0324) -- 1.09 0.133 ND (0.175) -- NO (1.08) 
604316 T JAOU-234-GR-08-5.0-S 5.0 ND (0.0267) -- 0.67 0.0878 0.154 0.132 NO (0.89) 

BackQround Concentratione (surface/subsurface)f 0.836/0.084 NA 1.54/1.54 NA 0.18/0.18 NA 1.3/1.3 
Quality Assurance/Quality Control Samples (pCi/L) 
604568 T JAOU-234-GR-EB 1 NA NO (0.0274) -- NO (0.163 -- ND (0.133) -- NO (0.308) 
604569 T JAOU-234-GR-EB1 NA NO (4.8) -- NO (7.98) -- ND (29.9) -- NO (169) 

aSandia National Laboratories/New Mexico Radiation Protection Sample Diagnostics Laboratory performed analyses for Record Number 604315 (gamma 
spectroscopy by EPA Method 901.0) (EPA November 1986). 
bGeneral Engineering Laboratories, Inc. performed analyses for Record Number 604316 (gamma spectroscopy by HASL 300). 

CAnalysis request/chain-of-custody record. 
dTwo standard deviations about the mean detected activity. 
eOinwiddie September 1997. 
fSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 

Error<! 
--
--
--
--
--
--
--
--

NA 

--
--

DU = Duplicate Sample. ND ( ) = Not detected above the minimum detectable activity, shown in parentheses. 
EB = EqUipment Blank. OU = Operable Unit. 
EPA = U.S. Environmental Protection Agency. pCi/g = Picocurie(s) per gram. 
ER = Environmental Restoration. pCi/L = Picocuries per liter. 
It = Foot (feet). S = Soil Sample. 
GR = Grab Sample. SWMU = Solid Waste Management Unit. 
HASL = Health and Safety Lab Method. T JA = Tijeras Arroyo. 
10 = Identification. = Error not calculated for nondetect results. 
NA = Not applicable. 



Table E-7 
Summary of SWMU 234 Characterization Soil Sampling 

Tritium Analytical Results Relevant to SWMU 46 
June 2001 

(Off-Site Laboratorya) 

Sample Attributes Tritium Activity (EPA Method 906.0b) 
Record 

Number<' ER Sample ID 
604316 T JAOU-234-GR-07-0.0-S 
604316 T JAOU-234-GR-07-0.0-DU 
604316 T JAOU-234-GR-07-5.0-S 
604316 T JAOU-234-GR-08-5.0-S 

Background Concentratione (surface/subsurface)f 
Quality Assurance/QualityControl Sample (pCi/L) 

604569 T JAOU-234-GR-EB1 

aGeneral Engineering Laboratories, Inc. 
bEPA November 1986. 
CAnalysis requesUchain-of-custody record. 

Sample 
Depth (ft) 

0.0 
0.0 
5.0 
5.0 

NA 

dTwo standard deviations about the mean detected activity. 

(pCi/Q) 
Result Error<! 

ND(0.004) --
ND (0.006) --
ND (0.004) --
ND (0.004) --

0.021 NA 

ND (0.004) --

eThe tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium 
background value of 420 pC ilL. The pCi/L value was converted to the pCi/g value using the assumption of 
5 percent soil moisture and a soil density of 1 g/cubic centimeter. 
fSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 
DU = Duplicate Sample. 
EB = Equipment Blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
g = Gram(s). 
GR = Grab Sample. 
ID = Identification. 
NA = Not applicable. 
ND ( ) = Not detected above the minimum detectable activity, shown in parentheses. 
OU = Operable Unit. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie( s) per liter. 
S = Soil Sample. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 

= Error not calculated for nondetect results. 
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Table E-8 
Summary of SWMU 234 Characterization Soil Sampling 

Gross Alpha and Gross Beta Analytical Results Relevant to SWMU 46 
June 2001 

(Off-Site Laboratorya) 

Sample Attributes Activity (EPA Method 900.0b) (pCi/g) 
Record Sample Gross Alpha Gross Beta 

Number" ERSample ID Depth (tt) Result Errord Result Errord 
604316 T JAOU-234-GR-07-0.0-S 0.0 15.3 6.55 18.5 3.25 
604316 T JAOU-234-GR-07-0.0-DU 0.0 11.6 5.77 16.1 3.1 
604316 T JAOU-234-GR-07 -5.0-S 5.0 18.4 7.39 25.1 3.55 
604316 T JAOU-234-GR-08-5.0-S 5.0 14.3 6.38 21.7 3.4 

Quality Assurance/Quality Control Samples (pCi/L 
604569 T JAOU-234-GR-EB1 NA ND (78.7) -- ND (0.325) --

Note: Values in bold represent detected analytes. Background concentrations not available. 
aGeneral Engineering Laboratories, Inc. 
bEPA November 1986. 
CAnalysis requestichain-of-custody record. 
dTwo standard deviations about the mean detected activity. 
DU " Duplicate Sample. 
EB " Equipment Blank. 
EPA " U.S. Environmental Protection Agency. 
ER " Environmental Restoration. 
ft " Foot (feet). 
GR " Grab Sample. 
ID " Identification. 
NA " Not applicable 
ND ( ) "Not detected above the method detection limit, shown in parentheses. 
OU " Operable Unit. 
pCi/g " Picocurie(s) per gram. 
pCi/L " Picocurie(s) per liter. 
S " Soil Sample. 
SWMU " Solid Waste Management Unit. 
T JA " Tijeras Arroyo. 

" Error not calculated for nondetect results. 
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Table F-1 
Summary of COCs for SWMU 46 Characterization and Confirmatory Soil Sampling 

COCs Maximum Background Limit 
Greater Than North Su erQroup' 

Number of Background Sampling Locations Where Background 
COC Type Samples and Associated COCs Surfaceb Subsurfaceb Maximum Concentration Concentration was Exceededc 

Metals 61 Environmental; Antimony 3.9 3.9 0.724 J All sample concentrations are below background value. 
(mglkg) 3 Duplicates; Arsenic S.6 4.4 S.23 T JAOU-46-GR-25-1 O.O-S 

B EBs Barium 200 200 572 T JAOU-46-BH-02-13.S-S; T JAOU-46-BH-02-17.5-S; 
T JAOU-46-BH-06-9.5-S; T JAOU-46-BH-OB-13.5-S; 
T JAOU-46-GR-09-2.0-S; T JAOU-46-GR-24-5.0-S; 

T JAOU-46-GR-24-S.0-DU; TJAOU-46-GR-25-5.0-S; 
T JAOU-46-GR-2S-1 O.O-S 

Beryllium O.B O.B 0.S91 T JA-6-B H-45-S 
Cadmium <1 0.9 213 T JAOU-46-BH-03-7.0-S; T JAOU-46-BH-OS-5.S-S; 

T JAOU-46-GR-06-2.0-S; T JAOU-46-GR-07-2.0-S; 
T JAOU-46-GR-OB-1.5-S; T JAOU-46-GR-09-2.0-S; 
T JAOU-46-GR-10-1.3-S; T JAOU-46-GR-11-1.S-S; 
T JAOU-46-GR-12-1.3-S;T JAOU-46-GR-13-1.5-S; 
T JAOU-46-GR-14-1.0-S; T JAOU-46-GR-1S-1.0-S; 

'Tj , T JAOU-46-GR-16-0.B-S; T JAOU-46-GR-17-0.7-S; 
T JAOU-46-GR-17 -0.7 -DU; T JAOU-46-GR-17 -5.0-S; 
T JAOU-46-GR-1B-O.S-S; T JAOU-46-GR-20-2.S-S; 
T JAOU-46-GR-21-0.0-S; T JAOU-46-GR-23-0.0-S; 
T JAOU-46-GR-25-2.0-S; TJAOU-46-VW-01-145-S 

Chromium 17.3 12.B 120 T JAOU-46-BH-03-7.0-S; T JAOU-46-BH-04-11.S-S; 
T JAOU-46-BH-OB-5.S-S; TJAOU-46-BH-09-B.5-S; 

T JAOU-46-VW-01-14S-S 
Chromium (VI) NA NA 2.0B T JAOU-46-GR-06-2.0-S; T JAOU-46-GR-07-2.0-S; 

T JAOU-46-GR-07-5.0-S; T JAOU-46-GR-OB-1.S-S; 
T JAOU-46-GR-09-2.0-S; T JAOU-46-GR-10-1.3-S; 
T JAOU-46-GR-11-1.5-S; T JAOU-46-GR-12-1.3-S; 
T JAOU-46-GR-12-5.0-S; T JAOU-46-GR-13-1.5-S; 
T JAOU-46-GR-14-1.0-S; T JAOU-46-GR-15-1.0-S; 
T JAOU-46-GR-16-0.S-S; T JAOU-46-GR-17-0.7-S; 

T JAOU-46-GR-17-0.7-DU; T JAOU-46-GR-17-5.0-S; 
T JAOU-46-GR-1B-O.5-S; T JAOU-46-GR-19-0.5-S; 
T JAOU-46-GR-20-2.5-S; T JAOU-46-GR-21-0.0-S; 
T JAOU-46-GR-22-0.0-S; T JAOU-46-GR-23-0.0-S; 

T JAOU-46-GR-24-5.0-S; T JAOU-46-GR-24-S.0-DU; 
T JAOU-46-GR-2S-0.0-S; T JAOU-46-GR-2S-2.0-S; 
T JAOU-46-GR-25-5.0-S; T JAOU-46-GR-25-1 O.O-S 

T JA-6-BH-45-S; T JA-6-BH-145-S ; T JA-6-BH-145-DU; 
TJAOU-46-VW-01-45-S; TJAOU-46-VW-01-145-S 

Refer to footnotes at end of table. 



Table F-1 (Continued) 
Summary of COCs for SWMU 46 Characterization and Confirmatory Soil Sampling 

COCs Maximum Background limit 
Greater Than North Su ergroupa 

Number of Background Sampling Locations Where Background 
COC Type Samples and Associated COCs Surfaceb Subsurfaceb Maximum Concentration Concentration was Exceededc 

Metals 61 Environmental; Cobalt 7.1 8.8 7.93 All sample concentrations are below backQround value. 
(mg/kg) 3 Duplicates; Copper 17 17 133 J T JAOU-46-BH-08-5.5-S; TJAOU-46-GR-06-2.0-S; 

(continued) 8 EBs T JAOU-46-GR-07-2.0-S; T JAOU-46-GR-08-1.5-S; 
T JAOU-46-GR-10-1.3-S; TJAOU-46-GR-11-1.5-S; 
T JAOU-46-GR-12-1.3-S; TJAOU-46-GR-13-1.5-S; 
T JAOU-46-GR-14-1.0-S; TJAOU-46-GR-15-1.0-S; 
T JAOU-46-GR-16-0.8-S; T JAOU-46-GR-17 -0.7 oS; 

T JAOU-46-GR-17 -0. 7 -DU; T JAOU-46-GR-20-2.5-S; 
T JAOU-46-GR-21-0.0-S; TJAOU-46-GR-23-0.0-S; 
T JAOU-46-GR-25-0.0-S; TJAOU-46-GR-25-2.0-S 

Iron NA NA 20900 62 samples taken. All results indicate detections. See 
tables B-1. C-1, D-1, and E-1 for more information. 

Lead 39 11.2 66.8 J T JAOU-46-BH-08-5.5-S; T JAOU-46-GR-07 -2.0-S; 
T JAOU-46-GR-11-1.5-S; T JAOU-46-GR-12-1.3-S; 

'T1 T JAOU-46-GR-13-1.5-S; T JAOU-46-GR-14-1.0-S; , 
N T JAOU-46-GR-15-1.0-S; T JAOU-46-GR-16-0.8-S; 

T JAOU-46-GR-20-2.5-S; T JAOU-46-GR-21-0.0-S 
Mercury <0.25 <0.1 0.0766 All sample concentrations are below background value. 
Nickel 25.4 25.4 379 T JAOU-46-BH-04-11.5-S; TJAOU-46-BH-08-5.5-S; 

T JAOU-46-BH-09-8.5-S; TJAOU-46-GR-06-2.0-S; 
T JAOU-46-GR-08-1.5-S; T JAOU-46-GR-11-1.5-S; 
T JAOU-46-GR-13-1.5-S; T JAOU-46-GR-14-1.0-S; 
T JAOU-46-GR-15-1.0-S; T JAOU-46-GR-17-0.7-S; 

T JAOU-46-GR-17 -0.7 -DU; T JAOU-46-GR-18-0.5-S; 
T JAOU-46-GR-20-2.5-S; TJAOU-46-GR-21-0.0-S; 

TJAOU-46-GR-25-2.0-S 
Selenium <1 <1 1.28 T JA-6-BH-145-S; T JA-6-BH-145-DU 

Silver <1 <1 16.2 T JAOU-46-BH-02-5.0-S; T JAOU-46-BH-08-5.5-S; 
T JAOU-46-GR-06-2.0-S; T JAOU-46-GR-07-2.0-S; 
T JAOU-46-GR-11-1.5-S; T JAOU-46-GR-15-1.0-S; 
T JAOU-46-GR-21-0.0-S; T JAOU-234-GR-07 -5.0-S 

Thallium <1.1 <1.1 2.19 T JAOU-46-BH-08-13.5-S T JA-6-BH-145-S; 
T JA-6-BH-145-DU; T JAOU-46-VW-01-145-S 

Note: There are an additional 26 sampling locations with 
ND results where the MDL exceeds background. ~ 

N Refer to footnotes at end of table. 



Table F-1 (Continued) 
Summary of COCs for SWMU 46 Characterization and Confirmatory Soil Sampling 

COCs Maximum Background Limit 
Greater Than North Su erg roup' 

Number of Background Sampling Locations Where Background 
COC Type Samples and Associated COCs Surfaceb Subsurfaceb Maximum Concentration Concentration was Exceededc 

Metals 61 Environmental; Total Cyanide NA NA 12.7 T JAOU-46-BH-010-S.S-S; T JAOU-46-BH-01 O-B.O-S; 
(mg/kg) 3 Duplicates; T JAOU-46-BH-012-S.S-S; T JAOU-46-BH-012-9.0-S; 

(continued) 8 EBs T JAOU-46-BH-02-13.5-S; T JAOU-46-BH-02-17.S-S; 
T JAOU-46-BH-02-5.0-S; T JAOU-46-BH-02-B.S-S; 
T JAOU-46-BH-03-4.S-S; T JAOU-46-BH-04-4.0-S; 
TJAOU-46-BH-05-5.S-S; TJAOU-46-BH-05-B.0-S; 

T JAOU-46-BH-06-9.S-S; T JAOU-46-BH-07 -12.S-S; 
TJAOU-46-BH-07-5.5-S; TJAOU-46-BH-07-9.S-S; 

T JAOU-46-BH-08-13.S-S; T JAOU-46-BH-OB-S.S-S; 
T JAOU-46-BH-08-9.5-S; T JAOU-46-BH-09-S.S-S; 

T JAOU-46-BH-09-8.5-S 
Vanadium 33 33 46.S T JAOU-46-BH-02-17.S-S; T JAOU-46-BH-02-S.0-S; 

T JAOU-46-BH-03-7.0-S; TJAOU-46-BH-04-4.0-S; 
T JAOU-46-BH-04-8.S-S; T JAOU-46-BH-OS-S.S-S; 
T JAOU-46-BH-06-S.S-S; T JAOU-46-BH-07-S.S-S; 
T JAOU-46-BH-08-S .S-S; T JAOU-46-BH-OB-9.5-S; 
T JAOU-46-GR-17 -5.0-S; T JAOU-46-GR-25-10.0-S 

Zinc 76 76 149 J T JAOU-46-GR-OB-1.S-S; T JAOU-46-GR-13-1.5-S; 
T JAOU-46-GR-1B-0.5-S; T JAOU-46-GR-21-0.0-S 

Polychlorinated 57 Environmental; Aroclor-1016 NA NA ND All sample concentrations are nondetect. 
biphenyls 3 Duplicates; Arocior -1221 NA NA ND All sample concentrations are nondetect. 
(~g/kg) S EBs Aroclor-1232 NA NA ND All sample concentrations are nondetect. 

Aroclor-1242 NA NA 242 T JAOU-46-BH-04-11.S-S; T JAOU-46-BH-04-4.0-S; 
T JAOU-46-BH-OB-5.5-S; T JAOU-46-GR-06-2.0-S; 
T JAOU-46-GR-07-2.0-S; T JAOU-46-GR-08-1.5-S; 
T JAOU-46-GR-09-2.0-S; T JAOU-46-GR-20-2.S-S 

Arocior-124B NA NA 2.6J All sample concentrations are nondetect. 
Aroclor-12S4 NA NA 425 T JAOU-46-BH-04-11.S-S; TJAOU-46-BH-OB-5.S-S; 

T JAOU-46-GR-06-2.0-S; T JAOU-46-GR-07 -2.0-S; 
T JAOU-46-GR-08-1.5-S; T JAOU-46-GR-09-2.0-S; 
T JAOU-46-GR-10-1.3-S; T JAOU-46-GR-11-1.S-S; 
T JAOU-46-GR-12-1.3-S; T JAOU-46-GR-13-1.S-S; 
T JAOU-46-GR-14-1.0-S; T JAOU-46-GR-1S-1.0-S; 

e T JAOU-46-GR-20-2.S-S;; T JAOU-46-GR-22-0.0-S; 
T JAOU-46-GR-23-0.0-S; T JAOU-46-GR-26-0.0-S ~ 

~ 
N Refer to footnotes at end of table. 
N 



Table F-1 (Continued) 
Summary of COCs for SWMU 46 Characterization and Confirmatory Soil Sampling 

COCs Maximum Background Limit 
Greater Than North Su erQrOUpa 

Number of Background Sampling Locations Where Background 
COC Type Samples and Associated COCs Surfaceb Subsurfaceb Maximum Concentration Concentration was Exceededc 

Polychlorinated 57 Environmental: Aroclor-1260 NA NA 174 T JAOU-46-BH-04-11.5-S; T JAOU-46-BH-OB-5.5-S; 
biphenyls 3 Duplicates: T JAOU-46-GR-06-2.0-S; T JAOU-46-GR-07-2.0-S; 
(~g/kg) 5 EBs T JAOU-46-GR-OB-1.5-S; TJAOU-46-GR-09-2.0-S; 

(continued) T JAOU-46-GR-1 0-1.3-S; TJAOU-46-GR-11-1.5-S; 
T JAOU-46-GR-12-1.3-S; TJAOU-46-GR-13-1.5-S; 
T JAOU-46-GR-14-1.0-S; TJAOU-46-GR-15-1.0-S; 
T JAOU-46-GR-20-2.5-S;T JAOU-46-GR-21-0.1-S; 
T JAOU-46-GR-21-0.1-D;T JAOU-46-GR-22-0.0-S; 
T JAOU-46-GR-23-0.0-S; T JAOU-46-GR-24-0.0-S; 

T JAOU-46-GR-26-0.0-S 
Volatile Organic 69 Environmental; Acetone NA NA 13.2 T JA-6-BH-45-S; T JA-6-BH-95-S; T JA-6-BH-95-S; 

Compounds 3 Duplicates; T JA-6-B H-145-S; T JA-6-B H-245-S: 
(Ilg/kg) 9 EBs; TJAOU-46-VW-01-45-S; TJAOU-46-VW-01-145-S; 

12 TBs T JAOU-46-VW-01-245-S; T JAOU-46-VW-01-295-S: 
TJAOU-46-VW-01-295-DU 

2-Butanone NA NA 107 T JA-6-BH-95-S: T JA-6-BH-95-S; 
T JA-6-BH-145-S; T JA-6-BH-245-S; 

TJAOU-46-VW-01-45-S: TJAOU-46-VW-01-95-S; 
T JAOU-46-VW-01-145-S; T JAOU-46-VW-01-245-S 

Methylene chloride NA NA 3.85 J T JA-6-BH-45-S; T JA-6-BH-95-S; T JA-6-BH-145-S; 
T JA-6-BH-245-S; T JAOU-46-VW-01-45-S; 

T JAOU-46-VW-01-95-S; T JAOU-46-VW-01-145-S; 
TJAOU-46-VW-01-195-S; TJAOU-46-VW-01-245-S; 

- TJAOU-46-VW-01-295-S: TJAOU-46-VW-01-295-DU 
Toluene NA NA 17 T JA-6-BH-45-S 

Semivolatile 61 Environmental; Acenaphthene NA NA 6.26 J T JAOU-46-BH-08-5.5-S; T JAOU-234-GR-07-0.0-S 
Organic 3 Duplicates; Acenaphthylene NA NA 4.06 J T JAOU-46-BH-02-8.5-S 

Compounds 8 EBs Anthracene NA NA 21.2 J T JAOU-46-BH-06-9.5-S; T JAOU-46-BH-08-5.5-S; 
(~g/kg) T JAOU-46-BH-09-5.5-S; T JAOU-234-GR-07-0.0-S; 

T JAOU-234-GR-07 -O.O-DU; T JAOU-234-GR-08-5.0-S 
Benzo(a)anthracene NA NA 258 T JAOU-46-BH-08-5.5-S: T JAOU-46-GR-21-0.0-S; 

T JAOU-46-GR-22-0.0-S: T JAOU-46-GR-23-0.0-S 
T JAOU-234-GR-07-0.0-S: T JAOU-234-GR-07-0.0-DU; 

T JAOU-234-GR-08-5.0-S 

Refer to footnotes at end of table. 



Table F-1 (Continued) 
Summary of COCs for SWMU 46 Characterization and Confirmatory Soil Sampling 

COCs Maximum Background Limit 
Greater Than North Su ergrOUpa 

Number of Background Sampling Locations Where Background 
COC Type Samples and Associated COCs Surfaceb S ubsurfaceb Maximum Concentration Concentration was Exceededc 

Semivolatile 61 Environmental; Benzo(a)pyrene NA NA 43S T JAOU-46-BH-OZ-S.0-S; T JAOU-46-BH-08-S.S-S; 
Organic 3 Duplicates; T JAOU-46-BH-09-S.S-S; T JAOU-46-GR-1S-1.0-S; 

Compounds S EBs T JAOU-46-GR-16-0.S-S; T JAOU-46-GR-Z1-0.0-S; 

(1-l9/kg) T JAOU-46-GR-ZZ-0.0-S; T JAOU-46-GR-Z3-0.0-S 
(continued) T JAOU-234-GR-07 -O.O-S; T JAOU-Z34-GR-07-0.0-DU; 

T JAOU-234-GR-07-S.0-S 
Benzo(b) NA NA S06 T JAOU-46-BH-OZ-S.0-S; T JAOU-46-BH-08-S.S-S; 

fluoranthene T JAOU-46-BH-09-S.S-S; T JAOU-46-GR-16-0.S-S; 
T JAOU-46-GR-Z1-0.0-S; T JAOU-46-GR-ZZ-O.0-S; 

T JAOU-46-GR-Z3-0.0-S; T JAOU-Z34-GR-07 -O.O-S; 
T JAOU-234-GR-07 -O.O-DU; T JAOU-Z34-GR-07 -S.O-S 

Benzo(g,h,i) NA NA 309 T JAOU-46-BH-08-S.S-S; TJAOU-46-GR-16-0.S-S; 
perylene T JAOU-46-GR-Z1-0.0-S; T JAOU-46-GR-22-0.0-S; 

T JAOU-46-GR-Z3-0.Q.-S T JAOU-Z34-GR-07 -O.O-S 
Benzo(k)fluoranthene NA NA 471 T JAOU-46-BH-OZ-S.0-S; T JAOU-46-BH-OS-S.S-S; 

T JAOU-46-BH-09-S.S-S; T JAOU-46-GR-Z1-0.0-S; 
T JAOU-46-GR-ZZ-O.0-S; T JAOU-46-GR-Z3-0.0-S 

T JAOU-Z34-GR-07-0.0-S; T JAOU-Z34-GR-07 -O.O-DU; 
T JAOU-234-GR-07 -S.O-S 

Butylbenzyl phthalate NA NA S6.SJ T JAOU-46-BH-02-S.Q.-S; T JAOU-46-BH-06-9.S-S; 
T JAOU-46-BH-08-S.S-S 

Carbazole NA NA 1S.2 J T JAOU-46-BH-09-S.S-S T JAOU-Z34-GR-07 -O.O-S; 
T JAOU-Z34-GR-07-0.0-DU 

2-Chlorophenol NA NA 8.3SJ T JAOU-46-BH-OZ-8.S-S; T JAOU-46-BH-09-S.S-S 
Chrysene NA NA 43S T JAOU-46-BH-08-S.S-S; T JAOU-46-BH-09-S.S-S; 

T JAOU-46-GR-21-0.0-S; T JAOU-46-GR-Z2-0.0-S; 
T JAOU-46-GR-23-0.0-S T JAOU-234-GR-07 -O.O-S; 

TJAOU-234-GR-07-0.0-DU; 
T JAOU-Z34-GR-07 -S.O-S; T JAOU-234-GR-OS-S.0-S 

Di-n-butyl phthalate NA NA 49.SJ TJAOU-46-BH-04-11.S-S; T JAOU-46-BH-08-S.S-S; 
T JAOU-46-BH-09-S.S-S; T JAOU-46-GR-Z1-0.0-S 

T JAOU-234-GR-08-S.0-S 
Di-n-octlyl phthalate 10.2 J T JAOU-Z34-GR-07-0.0-S 

Dibenzofuran NA NA 9.4 J TJAOU-46-BH-02-8.S-S; T JAOU-46-BH-06-9.S-S; 
TJAOU-46-BH-09-S.S-S 

1,Z-Dichlorobenzene NA NA 4.S1 J TJAOU-46-BH-09-S.S-S 
1,3-Dichlorobenzene NA NA 4.86J T JAOU-46-BH-09-S.S-S 

~ Refer to footnotes at end of table. 



Table F-1 (Continued) 
Summary of COCs for SWMU 46 Characterization and Confirmatory Soil Sampling 

COCs Maximum Background Limit 
Greater Than North Su erQroupa 

Number of Background Sampling Locations Where Background 
COC Type Samples and Associated COCs Surfaceb Subsurfaceb Maximum Concentration Concentration was Exceededc 

Semivolatile 61 Environmental; Diethylphtalate NA NA 87.7 J T JAOU-46-GR-10-1.3-S; T JAOU-46-GR-11-1.5-S; 
Organic 3 Duplicates; T JAOU-46-GR-12-1.3-S; T JAOU-46-GR-12-5.0-S; 

Compounds 8 EBs T JAOU-46-GR-13-1.5-S; T JAOU-46-GR-14-1.0-S; 
(flg/kg) T JAOU-46-GR-15-1.0-S; T JAOU-46-GR-16-0.8-S; 

(continued) T JAOU-46-GR-17-0.7-S; TJAOU-46-GR-17-0.7-DU; 
T JAOU-46-GR-17-5.0-S; T JAOU-46-GR-18-0.5-S; 

T JAOU-46-GR-19-0.5-S 
Diphenyl amine NA NA 7.3 J T JAOU-46-BH-09-5.5-S 
bis(2-Ethylhexyl) NA NA 2040 T JAOU-46-GR-06-2.0-S; T JAOU-46-GR-07-2.0-S; 

phthalate T JAOU-46-GR-07-5.0-S; T JAOU-46-GR-08-1.5-S; 
T JAOU-46-GR-09-2.0-S; T JAOU-46-GR-10-1.3-S; 
T JAOU-46-GR-11-1.5-S; TJAOU-46-GR-12-1.3-S; 
T JAOU-46-GR-12-5.0-S; T JAOU-46-GR-13-1.5-S; 
T JAOU-46-GR-14-1.0-S; TJAOU-46-GR-15-1.0-S; 
T JAOU-46-GR-16-0.B-S; TJAOU-46-GR-17-0.7-S; 

T JAOU-46-GR-17 -0. 7 -DU; T JAOU-46-GR-17 -5.0-S; 
T JAOU-46-GR-18-0.5-S; T JAOU-46-GR-19-0.5-S; 
T JAOU-46-GR-20-2.5-S; T JAOU-46-GR-21-0.0-S; 
T JAOU-46-GR-22-0.0-S; T JAOU-46-GR-23-0.0-S; 
T JAOU-46-GR-25-0.0-S; TJAOU-46-GR-25-5.0-S 

T JAOU-234-GR-07-0.0-S; T JAOU-234-GR-07-0.0-DU; 
T JAOU-234-GR-07-5.0-S; T JAOU-234-GR-08-5.0-S; 

T JA-6-BH-145-S; T JA-6-BH-145-DU; 
T JAOU-46-VW-01-45-S; T JAOU-46-VW-01-145-S 

Fluoranthene NA NA 450 T JAOU-46-BH-011-5.5-S; T JAOU-46-BH-02-5.0-S; 
T JAOU-46-BH-02-8.5-S; T JAOU-46-BH-03-7.0-S; 

T JAOU-46-BH-04-11.5-S; T JAOU-46-BH-06-9.5-S; 
T JAOU-46-BH-07-9.5-S; T JAOU-46-BH-OB-5.5-S; 
T JAOU-46-BH-09-5.5-S; T JAOU-46-GR-11-1.5-S; 
T JAOU-46-GR-15-1.0-S; T JAOU-46-GR-16-0.B-S; 

T JAOU-46-GR-17-0.7-DU; T JAOU-46-GR-21-0.0-S; 
T JAOU-46-GR-22-O.0-S: T JAOU-46-GR-23-0.0-S 

N T JAOU-234-GR-07-0.0-S; TJAOU-234-GR-07-0.0-DU; 
T JAOU-234-GR-07-5.0-S; T JAOU-234-GR-OB-5.0-S 

Fluorene NA NA 14 J T JAOU-46-BH-02-8.5-S; T JAOU-46-BH-09-5.5-S; 
TJAOU-46-GR-23-0.0-S; TJAOU-234-GR-07-0.0-S; 

T JAOU-234-GR-OB-5.0-S 

t Refer to footnotes at end of table. 



Table F-1 (Continued) 
Summary of COCs for SWMU 46 Characterization and Confirmatory Soil Sampling 

N 

8: 
'R 

COC Type 
Semivolatile 

Organic 
Compounds 

(Ilg/kg) 
(continued) 

High Explosives 
(Ilg/kg) 

Radionuclides 
(pCi/g) 

Number of 
Samples 

61 Environmental; 
3 Duplicates; 
8 EBs 

27 Environmental; 
1 Duplicate; 
1 EB 
33 Environmental; 
2 Duplicates; 
6 EBs 

N Refer to footnotes at end of table. 
N 

COCs Maximum Background Limit 
Greater Than North Su erQroupa 
Background 

and Associated COCs Surfaceb Subsurfaceb 

Hexachlorobenzene NA NA 
Indeno(1,2,3-cd) NA NA 

pyrene 

Naphthalene NA NA 
Phenanthrene NA NA 

Phenol NA NA 

Pyrene NA NA 

2-Nitrotoluene NA NA 

Cesium-137 0.836 0.084 
Lead-212 NA NA 

Thorium-232 1.S4 1.S4 

Sampling Locations Where Background 
Maximum Concentration Concentration was Exceededc 

S.7 J T JAOU-46-BH-02-S.0-S; T JAOU-46-BH-09-S.S-S 
34S J T JAOU-46-BH-08-S.S-S; T JAOU-46-GR-16-0.8-S; 

T JAOU-46-GR-21-0.0-S; T JAOU-46-GR-22-0.0-S; 
TJAOU-46-GR-23-0.0-S; TJAOU-234-GR-07-0.0-S; 

T JAOU-234-GR-07-0.0-DU 
3.4S T JAOU-46-BH-08-S.S-S 
139 T JAOU-46-BH-011-S.S-S; T JAOU-46-BH-02-S.0-S; 

T JAOU-46-BH-02-8.S-S; TJAOU-46-BH-06-9.S-S; 
T JAOU-46-BH-08-S.S-S; TJAOU-46-BH-09-S.S-S; 
TJAOU-46-GR-16-0.S-S; TJAOU-46-GR-21-0.0-S; 
T JAOU-46-GR-22-0.0-S; T JAOU-46-GR-23-0.0-S; 

T JAOU-234-GR-07-0.0-S; TJAOU-234-GR-07-0.0-DU; 
T JAOU-234-GR-07 -S.O-S; T JAOU-234-GR-08-S.0-S 

1S90 T JAOU-46-BH-01 O-S.S-S T JAOU-46-BH-01 0-8.0-S; 
T JAOU-46-BH-011-S.0-S; T JAOU-46-BH-OS-13.S-S; 

T JAOU-46-BH-08-S.S-S; T JAOU-46-BH-08-S.S-S; 
T JAOU-46-BH-OS-S.S-S T JAOU-46-VW-01-14S-S 

603 T JAOU-46-BH-02-S.0-S; T JAOU-46-BH-06-S.S-S; 
T JAOU-46-BH-08-S.S-S; T JAOU-46-BH-09-S.S-S; 
T JAOU-46-GR-11-1.5-S; T JAOU-46-GR-14-1.0-S; 
T JAOU-46-GR-1S-1.0-S; T JAOU-46-GR-16-0.8-S; 

T JAOU-46-GR-17-0. 7-DU; T JAOU-46-GR-21-0.0-S; 
T JAOU-46-GR-22-0.0-S; T JAOU-46-GR-23-0.0-S; 

T JAOU-234-GR-07-0.0-S; T JAOU-234-GR-07-0.0-DU; 
T JAOU-234-GR-07-5.0-S; T JAOU-234-GR-08-5.0-S 

1S.2 T JAOU-46-BH-04-4.0-S 

0.0685 U All sample concentrations are below background value. 
1.63 All sample concentrations are below background value. 
1.91 T JA-6-BH-45-S; T JAOU-234-GR-07 -O.O-S; 

T JAOU-234-GR-07-0.0-DU; T JAOU-234-GR-07-S.0-S; 
T JAOU-234-GR-08-5.0-S; T JAOU-234-GR-07 -O.O-S; 
T JAOU-234-GR-07-0.0-D;TJAOU-234-GR-07-S.0-S; 

T JAOU-234-GR-08-5.0-S 



Table F-1 (Concluded) 
Summary of COCs for SWMU 46 Characterization and Confirmatory Soil Sampling 

COCs Maximum Background limit 
Greater Than North Su erg roup· 

Number of Background 
COC Type Samples and Associated COCs Surfaceb Subsurfaceb 

Radionuclides 33 Environmental; Uranium-235 0,18 0,18 
(pCi/g) 2 Duplicates; 

(continued) 6 EBs 

Uranium-238 1,3 1,3 

Tritium 0,021 0,021 
Alpha NA NA 

Beta NA NA 

'Tj ·Dinwiddie September 1997, 

00 bSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 

clncludes sample locations with ND results where no approved background limit exists, 

"" "" 0 

"" '-" ,.., 
0 
!'" 
;::; 

\2 
'-" 
2; 

"" '" ;;, 

"' 1:: 

BH = Borehole, 
COC = Contaminant of Concern, 
DU = Duplicate Sample, 
EB = Equipment Blank, 
GR = Grab sample, 
J = Estimated concentration, 
MDL = Method detection limit 
mg/kg 
).tg/kg 
NA 
ND 
OU 
pCi/g 
S 
SWMU 
TB 
TJA 
U 
VW 

= Milligram(s) per kilogram, 
= Microgram(s) per kilogram, 
= Not applicable, 
= Nondetect. 
= Operable Unit. 
= Picocurie(s) per gram, 
= Soil Sample, 
= Solid Waste Management Unit. 
= Trip Blank, 
= Tijeras Arroyo, 
= Nondetect. 
= Vapor Well. 

Sampling Locations Where Background 
Maximum Concentration Concentration was Exceededc 

0,316 T JAOU-46-BH-03-9,0-S; T JAOU-46-BH-05-4,5-S; 
T JAOU-46-BH-07 -4,5-S; T JAOU-46-BH-08-8,5-S; 

T JAOU-234-GR-08-5.0-S, Plus an additional two sample 
locations with ND results where the MDL exceeds 

background, 
2,07 T JAOU-46-BH-03-13,0-S; T JAOU-46-BH-04-13,0-S; 

T JAOU-46-BH-05-4,5-S; TJAOU-46-BH-07-4,5-S; 
T JAOU-46-BH-08-8,5-S 

0,007 All sample concentrations are nondetect. 
18.4 T JAOU-234-GR-07-0,0-S; TJAOU-234-GR-07-0,0-DU; 

T JAOU-234-GR-07-5,0-S; T JAOU-234-GR-08-5,0-S 
25,1 T JAOU-234-GR-07 -O,O-S; T JAOU-234-GR-07-0,0-DU; 

T JAOU-234-GR-07-5,0-S; T JAOU-234-GR-08-5,0-S 
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SWMU 46: RISK ASSESSMENT REPORT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 46, the Old Acid Waste Line Outfall, encompasses 
approximately 2.25 acres at the southwest corner of Technical Area (TA)-IV. The site consists 
of the inactive outfall (discharge point) for the Old Acid Waste Line (SWMU 226) that was 
connected to six research buildings in T A-I. The acid waste line is constructed of 8-inch
diameter vitrified clay pipe. SWMU 46 was identified during the 1987 Comprehensive 
Environmental Assessment and Response Program (CEARP) as the Old Acid Waste Line 
Outfall (DOE 1987). From about 1948 through late 1974, SWMU 46 discharged acid waste 
water that contained a variety of chemicals and possibly some radionuclides. The waste water 
discharged into three shallow, nearly parallel, earthen outfall ditches (OD-1, OD-2, and OD-3) 
that extended across the East Mesa. Each outfall ditch measured approximately 700 feet long. 
The confluence of these three outfall ditches is still present on the northern rim of Tijeras 
Arroyo. 

The specific types and volumes of waste water discharged from the acid waste line are not 
clearly documented. According to the CEARP (DOE 1987), the "old acid waste line was used to 
discharge about 130,000 gallons per day (gpd) of acidic waste water from Area I to an open 
ditch that emptied into Tijeras Arroyo. Most of the water was from cooling tower blowdown; 
however, this line also carried some waste liquid from etching and photographic processing. 
The contaminants discharged were primarily chromic acid (approximately 200 gallons per day) 
and ferric chloride." The CEARP is the only historical document that cites a waste-water 
discharge rate for the acid waste line (DOE 1987). Assuming that 130,000 gpd were 
discharged at a constant rate for 27 years, the resulting total would be approximately 1.3 billion 
gallons of waste water. 

Polychlorinated biphenyls (PCBs) and elevated concentrations of metals, such as arsenic, 
cadmium, and chromium, have been identified in SWMU 46 soil samples. Soil-vapor samples 
suggest SWMU 46 may be a release site for trichloroethylene (TCE) that has impacted 
groundwater. 

SWMU 46 is located on land that the U.S. Department of Energy (DOE) leases from Kirtland Air 
Force Base (KAFB). Ground elevations at SWMU 46 range from approximately 5,390 feet 
above mean sea level (amsl) at the northern site boundary to about 5,370 feet amsl at the 
southern site boundary on the northern rim of Tijeras Arroyo. The site, approximately 
2.25 acres, is not fenced. SWMU 46 is located in a relatively remote setting where the only foot 
traffic consists of the occasional jogger and walker. The fire-extinguisher training facility and 
the unpaved TA-IV perimeter road are nearby. Outdoor classes involving about a dozen 
trainees are held at the fire-extinguisher training facility about once per month. A few vehicles 
per day use the perimeter road. The southeastern end of SWMU 46 is situated on the steeply 
sloping rim of Tijeras Arroyo; however; the majority of the site is located on a flat portion of the 
East Mesa. SWMU 46 is on the east side of the inactive KAFB skeet range. 

The annual precipitation at KAFB is 8.2 inches (SNLlNM February 2001). No springs or 
perennial surface-water bodies are located within two miles of SWMU 46. The site is situated 
approximately 2,000 feet north of the active channel of Tijeras Arroyo and outside of the 
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1 OO-year floodplain. Storm water flows in the active channel at the nearby Pennsylvania Street 
Bridge approximately a dozen days per year and only as a result of significant precipitation 
events. Tijeras Arroyo is the most significant storm-water drainage feature on KAFB and 
originates in Tijeras Canyon, which is bounded by the Sandia Mountains to the north and the 
Manzano Mountains to the south. The arroyo contains a drainage basin that captures 
runoff from Tijeras Canyon and various storm-water channels at KAFB, Sandia National 
Laboratories/New Mexico (SNLlNM), and southeast Albuquerque. The arroyo eventually drains 
into the Rio Grande, approximately 8 miles west of SWMU 46. 

The soil at SWMU 46 is poorly developed with high alkalinity. The subsurface geology consists 
of unconsolidated alluvial and colluvial deposits derived from the Sandia and Manzanita 
Mountains. These upper Santa Fe Group deposits consist of sediment ranging from clay to 
gravel, derived from the granitic rocks of the Sandia Mountains, and greenstone, limestone, and 
quartzite derived from the Manzanita Mountains. The depth to Pennsylvanian strata and/or 
Precambrian basement beneath TA-IV is approximately 3,000 feet below ground surface (bgs). 

Groundwater data for SWMU 46 was obtained from the Tijeras Arroyo Groundwater (TAG) 
investigation. The hydrogeologic setting of the TAG study area is dominated by two water
bearing zones, the perched system and the regional aquifer. both of which are present within 
the upper Santa Fe Group. The perched system is not used as a water supply source. 
However, the City of Albuquerque, KAFB, and the Veterans Administration use the regional 
aquifer for water supply purposes. 

At the northern end of SWMU 46, the depth to the perched system is approximately 
303 feet bgs. However, the site extends across the southwestern boundary of the perched 
system, which covers approximately 3.5 square miles in the central part of the TAG study area. 
The direction of groundwater flow in the perched system is to the southeast. Discontinuous, yet 
overlapping, multiple lenses of unsaturated alluvial fan sediment serve as a perching horizon 
beneath the perched system and above the regional aquifer. The depth to the regional aquifer 
is approximately 499 feet bgs at the northern edge of the site. The direction of groundwater 
flow in the regional aquifer is principally to the northwest towards several water-supply wells. 
The nearest water-supply well (KAFB-1) is located approximately 1.3 miles northwest of the 
site. Groundwater from the perched system merges with the regional aquifer southeast of 
Tijeras Arroyo. The regional aquifer extends across the entire TAG study area and the 
Albuquerque Basin. 

The vicinity of SWMU 46 is unpaved. During most rainfall events, rain quickly infiltrates the soil 
at SWMU 46. However, virtually all of the moisture undergoes evapotranspiration. Estimates 
of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall 
(SNLlNM February 1998a). 

The area around SWMU 46 originally consisted of desert grassland habitat, but this has been 
highly disturbed by various construction activities (IT 1995). The site is mostly barren but has 
some limited vegetation consisting of ruderal species, such as Russian thistle (tumbleweed). 
Grasslands are the dominant plant community west of SWMU 46 and include species such as 
blue and black grama and western cheatgrass (IT 1995). The indigenous wildlife includes 
reptiles, birds, and small mammals. However, wildlife use is limited by the degree of 
disturbance and proximity to operational facilities. The site was surveyed for sensitive species 
in 1994 (IT 1995); no threatened or endangered species, nor any other species of concern, 
were identified in the vicinity of SWMU 46. No riparian or wetland habitats are present within 
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4 miles of the site. No significant archaeological artifacts or cultural resources have been 
identified in the vicinity of SWMU 46 (Hoagland September 1994). 

The Tijeras Arroyo Operable Unit manages SWMU 46. Other Operable Units (OUs) also have 
provided relevant information for the site. In the 1990s, TA-I OU personnel interviewed 
laboratory personnel, and various lateral extensions were excavated showing that the acid 
waste line was connected to Buildings 839, 840, 841, 860, 863, and 892. These buildings 
contained various shops (instrument repair, machining, ceramics, sheet metal, welding, paint, 
plating), a foundry, microelectronic clean rooms, office space, general research laboratories, 
environmental-conditions test chambers, storage rooms, and facilities for the assembly of 
weapon components (SNLlNM May 1997; DOE December 2001). 

In addition to the various chemicals (cooling tower blowdown, chromic acid, ferric chloride, 
etching liquids, and photographic processing waste water) mentioned in the CEARP (DOE 
1987), the acid waste line also received electroplating solutions and chromates (SNLlNM May 

. 1997). Most of the chemicals used in the six buildings were typically containerized for off-site 
disposal. However, some waste water discharged to the acid waste line may have contained 
various organic compounds (acetone, TCE, and toluene); isopropyl alcohol; methyl alcohol; 
electroplating solutions containing nickel acetate, cadmium cyanide, copper cyanide, hydrogen 
sulfide, nickel sulfate, copper sulfate, and sodium dichromate; polyvinyl alcohol binder; various 
acids (acetic, chromic, sulfuric, nitric); sodium hydroxide; paints; paint strippers; machining 
coolant oils; metals (aluminum, depleted uranium, lead, and silver); and PCBs. Photographic 
laboratory waste water typically contains a variety of solutions, such as developers, washes, 
bleaches, fixers, conditioners, and stabilizers. 

The acid waste line may have received a relatively minor amount of sanitary waste (sewage) 
from inadvertent cross-connections between various TA-I piping systems. However, the 
disposal of sewage in the outfall ditches was probably limited because of health concerns and 
odor problems. Storm-water systems were not connected to the acid waste line. 

The outfall ditch, OD-1, was constructed in 1948. Soon after, the flow of waste water was 
apparently limited by the buildup of either vegetation and/or sloughed soil from the unlined ditch 
banks. The low slope (grade) of the acid waste line and outfall ditch aggravated the drainage 
problem. OD-2 was constructed about 1950; OD-3 was constructed in the mid-1960s. All three 
outfall ditches carried waste water until late 1974. Ponding visible in historic aerial photographs 
shows that all three outfall ditches were essentially linked together at the northern end of the 
site. As a result, the three outfall ditches carried the same types of waste water and 
constituents of concern (COCs). 

II. Data Quality Objectives 

The data quality objectives (DQOs) for SWMU 46 were presented in two documents: 1) the 
Tijeras Arroyo Outfalls Field Implementation Plan (FIP) (SNLlNM May 2001) and 2) the 
SWMU 46 Voluntary Corrective Action (VCA) Plan (SNLlNM August 2003). These two plans 
identified the site-specific confirmatory locations, sample depths, sampling procedures, and 
analytical requirements. The DQOs also outlined the quality assurance (QA)/quality control 
(QC) requirements necessary for producing defensible analytical data suitable for risk 
assessment purposes. In accordance with the FIP (SNLlNM May 2001) and the VCA Plan 
(SNLlNM August 2003), confirmatory soil samples were collected along the three outfall ditches 

ALf10-04/WP/SNL04:rs5463-g.doc G-3 840857.02.12 10/05/042:21 PM 



RISK ASSESSMENT FOR SWMU 46 10/5/2004 

associated with the acid waste line. The confirmatory sampling was designed to evaluate the 
distribution of soil contamination resulting from the 1948 to 1975 discharge of TA-I waste water 
at SWMU 46. The VCA Plan (SNLlNM August 2003) also defined the confirmatory sampling 
requirements for determining whether the VCA activities had adequately removed all soil 
containing elevated concentrations of COCs. 

As shown in Table 1, four confirmatory sampling events provide the analytical data relevant to 
SWMU 46. Sample locations, depth ranges, and collection techniques are also listed in 
Table 1. The first three events (Geoprobe®, VCA, and Deep Boreholes) were conducted as 
part of the 2001 and 2003 SWMU 46 confirmatory sampling activities. The fourth event 
(SWMU 234 Sampling) was conducted in 2001. The two SWMU 234 sample locations listed in 
Table 1 are relevant to SWMU 46 because these two sample locations are situated on the 
eastern end of the SWMU 46 Outfall Ditch 00-3. The northern boundary of SWMU 234 
coincides with the eastern boundary of SWMU 46. The two SWMU 234 sample locations 
therefore serve to characterize the discharge of both SWMU 46 waste water and TA-IV storm 
water. SWMU 234 received storm water from the early 1980s until the early 1990s. 

Table 1 
Soil Sampling Locations for SWMU 46 Risk Assessments 

Sampling 
Event Soil Sample locations 

SWMU 46 46-BH-02 through 46-BH-12 
Geoprobe@ 
SWMU46 VCA Remediation trench: 46-GR-05 through 

46-GR-23, and 46-GR-26. 

Confluence: 46-GR-24 and 46-GR-25 
SWMU 46 TJA-6 
Deep Borehole 

46-VW-01 
SWMU 234 234-GR-07 
Sampling 

234-GR-08 

bgs 
BH 

= Below ground surface. 
= Borehole. 

ft 
GR 
SWMU 
TJA 
VCA 
VW 

= Foot (feet). 
= Grab sample. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 
= Voluntary Corrective Action. 
= Vapor Well. 

Sample Depth 
Range 
(ft bgs) Collection Technique 

3-18 Split-spoon sampler with 
acetate sleeves 

0-7 Hand trowel for 0- to 
4-ft-bgs samples; backhoe 
or excavator bucket for 

0-12 5- to 12-ft-bgs samples 
45-245 Split-spoon sampler with 

stainless steel sleeves 
45-295 
5 Backhoe bucket 

5 

Soil samples from the four events were analyzed for metals (either Resource Conservation and 
Recovery Act metals [RCRA) or Target Analyte List [TAL] metals), chromium-VI, cyanide, 
PCBs, volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), high
explosive (HE) compounds, gamma-emitting radionuclides, gross alpha/beta activity, and H-3. 
Approximately 98 percent of the soil samples were analyzed by the off-site General Engineering 
Laboratories, Inc. (GEL). As shown in Tables 2 and 3, a total of 323 off-site analyses 
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Table 2 
Number of Analyses for Soil Samples Collected for SWMU 46 in 2001 and 2003 

HE 
Sample Type Metals· PCBs VOCs SVOCs Compounds 

Soil 61 57 69 61 
Duplicate 3 3 3 3 
Equipment Blank 7 5 9 8 
VOC Trip Blank - - 12 -
Total Samples 71 65 93 72 
Laboratory GEL GEL GEL GEL 

"Includes analyses for RCRA or TAL metals, and includes chromium-VI and cyanide. 
blncludes gamma-emitting radionuclides, gross alpha/beta activity, and H-3. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
NA = Not applicable. 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TAL = Target Analyte List. 
VOC = Volatile organic compound. 

= Not analyzed. 

27 
1 
1 
-
29 

GEL 

Radionuclidesb Radionuclides 
33 4 
2 0 
6 2 
- -
41 6 

GEL RPSD 

Number of 
Analyses 

312 
15 
38 
12 

377 
NA 

-'2 u. 
t;J 
0 
0 
~ 
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Table 3 
Summary of Data Quality Requirements and Total Number of 

Analyses (On- and Off-Site) for Confirmatory Soil Samples Relevant to SWMU 46 

Analyses from Analyses from 
Analytical Data Quality 
Methoda Level 

Metals (RCRAlTAL), Chromium-VI, Cyanide Defensible 
EPA Method 6010/7000/9010 
PCBs Defensible 
EPA Method 8330 
VOCs Defensible 
EPA Method 8260 
SVOCs Defensible 
EPA Method 8270 
HE Compounds Defensible 
EPA Method 8330 
Gamma Spectroscopy Defensible 
HASL 300 or EPA Method 901.1 
H-3 Defensible 
EPA Method 906.0 
Gross Alpha/Beta Activity Defensible 
EPA Method 900.0 
Total number of analysesd 

aEPA November 1986. 
bGeneral Engineering Laboratories, Inc. provided the off-site analyses. 
cTheSNLlNM RPSD Laboratory provided the on-site analyses. 

Off-Site On-Site 
Laboratoryb LaboratoryC 

64 -

60 -

72 -

64 -

28 -

25 4 

6 -

4 -

323 4 

dlncludes duplicate samples, but not other QNQC samples such as equipment blanks or VOC trip blanks. 
HASL = Health and Safety Lab. 
HE = High explosive(s). 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics. 
SNLlNM = Sandia National Laboratories/New Mexico. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TAL = Target Analyte List. 
VOC = Volatile organic compound. 

= Not analyzed. 

(environmental samples plus duplicates) were utilized for the SWMU 46 risk assessments. An 
additional four samples analyzed for gamma-emitting radionuclides by the on-site SNLlNM 
Radiation Protection Sample Diagnostics (RPSD) Laboratory also were used. These 327 soil 
samples characterize in situ conditions. 

Highlights of the SWMU 46 analytical results for the four sampling events include: 

• Thirteen metals (arsenic, barium, beryllium, cadmium, total chromium, copper, 
lead, nickel, selenium, silver, thallium, vanadium, zinc) were detected at levels 
above background concentrations. 
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• The maximum total PCB concentration was 0.1298 milligrams (mg)/kilogram (kg). 

• Three radionuclides (Th-232, U-235, and U-238) were detected at levels slightly 
above background activities. 

• Low concentrations of four VOCs (acetone, 2-butanone, methylene chloride, and 
toluene) were detected. 

• Low concentrations of 26 SVOCs were detected. 

• One HE compound, 2-nitrotoluence at 15.2 micrograms/kg, was detected. 

• The maximum cyanide concentration was 12.7 mg/kg. 

A total of 377 analyses are applicable to SWMU 46 (Table 2). As shown in Table 2, the QNQC 
analyses consisted of 15 duplicates, 38 equipment blanks, and 12 VOC trip blanks. For each of 
the four sampling events, the duplicate soil samples were collected at ratios complying with the 
SNLlNM Environmental Restoration (ER) Project Quality Assurance Project Plan. The aqueous 
VOC trip blanks were supplied by the off-site analytical laboratory. The equipment (aqueous 
rinsate) blanks were prepared in the field as part of the sampling effort. No significant QNQC 
problems were identified in the analyses for the duplicates, equipment blanks, or VOC trip 
blanks. 

Table 3 summarizes the analytical methods and data quality requirements from the FIP 
(SNLlNM May 2001) and the VCA Plan (SNL/NM August 2003). The confirmatory analytical 
data were reviewed and verified/validated according to "Data Validation Procedure for Chemical 
and Radiochemical Data," in SNLlNM ER Project Administrative Operating Procedure (AOP) 
00-03, Revision 0 (SNLlNM December 1999). In addition, the RPSD Laboratory reviewed all 
gamma spectroscopy results according to "Laboratory Data Review Guidelines," Procedure 
No. RPSD-02-11, Issue No.2 (SNLlNM July 1996). Data packages from the two analytical 
laboratories were determined to be defensible and acceptable for use in this risk assessment. 
Therefore, the DQOs have been fulfilled. 

III. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 46 was 
based upon an initial conceptual model validated with confirmatory sampling at the site. The 
initial conceptual model was developed from archival site research, site inspections, and soil 
sampling. The quality of the data specifically used to determine the nature, migration rate, and 
extent of contamination is described in the following sections. 

ALl10·04IWP/SNL04:rs5463-g.doc G-7 840857.02.12 10105/04 2:21 PM 



RISK ASSESSMENT FOR SWMU 46 1015/2004 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at SWMU 46 
were evaluated using laboratory analyses of the soil samples. The analytical requirements 
included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA or TAL metals, hexavalent 
chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha and beta activities. 
The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the COCs 
and potential degradation products at SWMU 46. 

111.3 Rate of Contaminant Migration 

SWMU 46 is an inactive site; therefore, all primary sources of COCs have been eliminated. As 
a result, only secondary sources of COCs potentially remain in the soil in the form of adsorbed 
COCs. The rate of COC migration from soil is therefore predominantly dependent upon 
precipitation and occasional surface-waterflow. Data available from the TA-V Groundwater 
Investigation (SNLlNM November 2001); numerous SNLlNM monitoring programs for air, water, 
and radionuclides; and meteorological monitoring are adequate for characterizing the rate of 
COC migration at SWMU 46. 

111.4 Extent of Contamination 

Samples were collected from the surface and subsurface soil at SWMU 46 in order to 
determine the vertical and horizontal extent of contamination. Soil samples were collected from 
the surface to a maximum depth of 295 feet bgs during the drilling activities. 

Extensive surface soil sampling was conducted within the boundaries of the surface in addition 
to the subsurface soil samples collected from four boreholes. These soil samples are 
considered to be representative of the soil directly beneath and adjacent to the surface 
impoundments and sufficient to determine the vertical extent, if any, of COCs. 

In summary, the design of the confirmatory soil sampling plan was appropriate and adequate to 
determine the nature, migration rate, and extent of residual COCs in the surface and 
subsurface soil at SWMU 46. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The SWMU 46 
proposal for no further action (NFA) describes the identification of COCs and the sampling that 
was conducted in order to determine the concentration levels of those COCs across the site. 
Generally, COCs evaluated in this risk assessment include all detected organic and all 
inorganic and radiological COCs for which samples were analyzed. When the detection limit of 
an organic compound was too high (Le., could possibly cause an adverse effect to human 
health or the environment), the compound was retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation uses only the maximum concentration value of each COC found for 
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the entire site. The SNLlNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screen listed in Tables 4 through 7. 

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in 
the risk assessment consist of both inorganic and organic compounds. 

Tables 4 and 5 list the nonradiological COCs for the human health and the ecological risk 
assessments at SWMU 46, respectively. Tables 6 and 7 list the radiological COCs for 
the human health and ecological risk assessments, respectively. All tables show the 
associated SNL/NM maximum background concentration values (Dinwiddie September 1997). 
Section VI.4 discusses the results presented in Tables 4 and 6; Sections VII.2 and VII.3 discuss 
the results presented in Tables 5 and 7. 

v. Fate and Transport 

The primary releases of COCs at SWMU 46 were to the soil resulting from the waste water 
from six research facilities at TA-1. Wind, water, and biota are natural mechanisms of COC 
transport from the primary release point; however, because the discharge was to subsurface 
soil, none of these are considered to be of potential significance as transport mechanisms at 
this site. Because the system is no longer active, additional infiltration of water is not expected. 
Infiltration of precipitation is essentially nonexistent at SWMU 46, as virtually all of the moisture 
either drains away from the site or evaporates. Because groundwater at this site is 
approximately 499 feet bgs, the potential for COCs to reach groundwater through the 
unsaturated zone above the water table is extremely low. 

COCs at SWMU 46 include both inorganic and organic constituents. The inorganic COCs 
include both radiological and nonradiological analytes. With the exception of cyanide, the 
inorganic COCs are elemental in form and are not considered to be degradable. 
Transformations of these inorganic COCs could include changes in valence (oxidation/reduction 
reactions) or incorporation into organic forms (e.g., the conversion of selenite or selenate from 
soil to seleno-amino acids in plants). Cyanide can be metabolized by soil biota. Radiological 
COCs will undergo decay to stable isotopes or radioactive daughter elements. However, 
because of the long half-lives of the radiological COCs, the aridity of the environment at this 
site, and the lack of potential contact with biota, none of these mechanisms are expected to 
result in significant losses or transformations of the inorganic COCs. 

The organic COCs at SWMU 46 include VOCs and SVOCs. Organic compounds may be 
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and 
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis 
includes chemical transformations in water and may occur in the soil solution. 
Biotransformation (Le., transformation caused by plants, animals, and microorganisms) may 
occur; however, biological activity may be limited by the arid environment at this site. 
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COC 
Inorganic 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium VI 
Chromium-total 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Cyanide-total 
VOCs 
Acetone 
2-Butanone 
Methylene chloride 
Toluene 

Table 4 
Nonradiological COCs for Human Health Risk Assessment at SWMU 46 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNL/NM Than or Equal to the 
Concentration Background Applicable SNL/NM BCF Log Kow 
(All Samples) Concentration Background (maximum (for organic 

(mg/kg) (mglkg)a Screenina Value? aquatic) COCs) 

0.724 J 3.9 Yes 16,000c NA 
5.23 4.4 No 44d NA 
572 200 No 170· NA 

0.891 0.80 No 19d NA 
213 0.9 No 64d NA 
2.08 NC Unknown 16d NA 
120 12.8 No 16d NA 
7.93 8.8 Yes 10,0001 NA 
133 J 17 No 6d NA 
66.8 J 11.2 No 49d NA 
0.0766 <0.1 Unknown 5,500d NA 

379 25.4 No 47d NA 
1.28 <1 Unknown 800c NA 
16.2 <1 Unknown 0.5d NA 
2.19 <1.1 Unknown 119d NA 
46.5 33 No 3,000· NA 
149 J 76 No 47d NA 
12.7 NC Unknown NC NA 

0.0132 NA NA 0.699 -0.249 

0.107 NA NA 1.09 0.299 
0.00704 NA NA 5.09 1.259 
0.017 NA NA 10.7d 2.69d 

Refer to footnotes at end of table. 

Bioaccumulator?b 
(BCF>40, 

Log Kow>4) 

Yes 
Yes 
Yes 
No 
Yes 
No 
No 

Yes 
No 

Yes 
Yes 
Yes 
Yes 
No 

Yes 
Yes 
Yes 
No 

No 
No 
No 
No 



Table 4 (Continued) 
Nonradiological COCs for Human Health Risk Assessment at SWMU 46 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum cac 
Concentration Less 

Maximum SNL/NM Than or Equal to the 
Concentration Background Applicable SNL/NM BCF Log Kow 
(All Samples) Concentration Background (maximum (for organic 

cac (mg/kg) (mg/kg)a Screening Value? aquatic) CaCs) 
svacs 
Acenaphthene 0.00626 J NA NA 389h 3.92h 
Acenaphthylene 0.00406 J NA NA 575h 4.07h 

Anthracene 0.0212J NA NA 917d 4.45d 

Benzo( a )anthracene 0.258 NA NA 10,000h 5.61h 
Benzo(a)pyrene 0.435 NA NA 3,000d 6.04d 

Benzo(b)fluoranthene 0.506 NA NA - 6.12h 
Benzo(g,h, i)perylene 0.309 NA NA 58,884h 6.58h 

Benzo(k)fluoranthene 0.471 NA NA 93,325h 6.84h 

Butylbenzylphthalate 0.0565 J NA NA 6639 4.77h 

Carbazole 0.0182 J NA NA - -
2-Chlorophenol 0.00835 J NA NA 214; 2.15; 
Chrysene 0.435 NA NA 18,000h 5.91h 
Di-n-butylphthalate 0.0495 J NA NA 6,761; 4.61h 
Di-n-octylphthalate 0.0102 J NA NA 9,334h 5.22h 
Diethylpthalate . 0.0877 J NA NA 117; 2.47; 
Dibenzofuran 0.0094 J NA NA 2,800h 4.12h 
1,2-Dichlorobenzene 0.00451 J NA NA 560; 3.38; 
1,3-Dichlorobenzene 0.00486 J NA NA 740; 3.53h 

Diphenylamine 0.0073 J NA NA 217h 3.13h 

bis(2-Ethylhexyl) phthalate 2.04 NA NA 851; 7.6h 

Fluoranthene 0.450 NA NA 12,302h 4.90h 

Fluorene 0.014 J NA NA 2,239h 4.18h 

Hexachlorobenzene 0.0057 J NA NA 31,622; 5.31; 
Indeno(1,2,3-cd)pyrene 0.345 J NA NA 59,407h 6.58h 

Refer to footnotes at end of table. 

Bioaccumulator?b 
(BCF>40, 

Log Kow>4) 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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Table 4 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at SWMU 46 with 

Comparison to the Associated SNLlNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNL/NM Than or Equal to the 
Bioaccumulator?b Concentration Background Applicable SNL/NM BCF Log Kow 

(All Samples) Concentration Background (maximum (for organic (BCF>40, 
Log Kow>4) COC (mg/kg) (mg/kg)a Screening Value? ~uatic) 

Naphthalene 0.00345 J NA NA 1.000h 
Phenanthrene 0.139 NA NA 23,800h 

Phenol 1.59 NA NA 277i 

Pyrene 0.603 NA NA 36.300d 

HE Compound 
2-Nitrotoluene 0.0152 I NA NA <100h 

PCBs 
Aroclor-1242 0.242 NA NA 31,200d 
Aroclor -1248 0.0026 J NA NA 31.200d 
Aroclor -1254 0.425 NA NA 31,200d 
Aroclor -1260 0.174 NA NA 31,200d 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, North Area Supergroup. 
bNMED March 1998. 
cCaliahan et al. 1979. 
dYanicak March 1997. 
eNeumann 1976. 
Vanderploeg et al. 1975. 
9Howard 1990. 
hMicromedex, Inc. 1998. 
iHoward 1989. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
HE = High explosive(s). 
J = Estimated concentration. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 

mg/kg 
NA 
NC 
NMED 
PCB 
SNLlNM 

= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Polychlorinated biphenyl. 
= Sandia National Laboratories/New Mexico. 

SVOC 

SWMU 
VOC 

COCs) 
3.30h Yes 
4.63d Yes 
1.46i Yes 
5.32h Yes 

2.37h Yes 

6.72d Yes 
6.72d Yes 
6.72d Yes 
6.72d Yes 

= Semivolatile organic 
compound. 

= Solid Waste Management Unit. 
= Volatile organic compound. 
= Information not available. 
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COC 
Inorganic 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium VI 
Chromium-total 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
Cyanide-total 
VOCs 
Acetone 
2-Butanone 
Toluene 
SVOCs 
Acenaphthene 
Anthracene 

Table 5 
Nonradiological COCs for Ecological Risk Assessment at SWMU 46 with 

Comparison to the Associated SNLlNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLlNM Than or Equal to the 
Concentration Background Applicable SNL/NM BCF Log Kow 
(All Samples) Concentration Background (maximum (for organic 

emg/kg) (mg/kg)a Screening Value? aquatic) COCs) 

0.724 J 3.9 Yes 16,000c NA 
4.41 4.4 No 44d NA 
330 J 200 No 170e NA 
0.557 0.80 Yes 19d NA 
213 0.9 No 64d NA 
2.08 NC Unknown 16d NA 

78.7 J 12.8 No 16d NA 
5.73 8.8 Yes 10,000f NA 
133 J 17 No 6d NA 
66.8 J 11.2 No 49d NA 
0.0766 <0.1 Unknown 5,500d NA 

379 25.4 No 47d NA 
0.261 J <1 Unknown 800c NA 

12.4 <1 Unknown 0.5d NA 
46.5 33 No 3,000e NA 
149 J 76 No 47d NA 

0.128 J NC Unknown NC NA 

0.00235 J NA NA 0.699 -0.249 
0.107 NA NA 1.09 0.299 
0.008 NA NA 10.7d 2.69d 

0.00626 J NA NA 389h 3.92h 
0.0212 J NA NA 917d 4.45d 

Refer to footnotes at end of table. 

Bioaccumulator?b 
(BCF>40, 

Log Kow>4) 

Yes 
Yes 
Yes 
No 

Yes 
No 
No 

Yes 
No 

Yes 
Yes 
Yes 
Yes 
No 

Yes 
Yes 
No . 

No 
No 
No 

Yes 
Yes 



Table 5 (Continued) 
Nonradiological COCs for Ecological Risk Assessment at SWMU 46 with 

Comparison to the Associated SNWNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNLlNM Than or Equal to the 
Concentration Background Applicable SNLlNM BCF Log Kow 
(All Samples) Concentration Background (maximum (for organic 

COC (mg/kg) (mg/kg)a Screening Value? aquatic) COCst 
Benzo(a)anthracene 0.258 NA NA 10,000h 5.61h 
Benzo(a)pyrene 0.435 NA NA 3,000d 6.04d 

Benzo(b)fluoranthene 0.506 NA NA - 6.12h 
Benzo(g,h,i)pe~lene 0.309 NA NA 58,884h 6.58h 

Benzo(k)fluoranthene 0.471 NA NA 93,325h 6.84h 

Butylbenzylphthalate 0.0159 J NA NA 6639 4.77h 

Carbazole 0.0182 J NA NA - -
Chrysene 0.435 NA NA 18,000h 5.91h 
Di-n-butylphthalate 0.0262 J NA NA 6,761i 4.61h 
Di-n-octylphthalate 0.0102 J NA NA 9,334h 5.22h 
Diethylpthalate 0.0877 J NA NA 117i 2.47i 

1,3-Dichlorobenzene 0.00486 J NA NA 740i 3.53h 

bis(2-Ethylhexyl) phthalate 0.825 NA NA 851 i 7.6h 

Fluoranthene 0.450 NA NA 12,302h 4.90h 

Fluorene 0.00666 J NA NA 2,239h 4.18h 

Hexachlorobenzene 0.0057 J NA NA 31,622i 5.31i 
Indeno(1,2,3-cd)pyrene 0.345 J NA NA 59,407h 6.58h 

Phenanthrene 0.139 NA NA 23,800h 4.63d 

Pyrene 0.603 NA NA 36,300d 5.32h 
HE Compound 
2-Nitrotoluene 0.0152 NA NA <100h 2.37h 

Refer to footnotes at end of table. 

Bioaccumulator?b 
(BCF>40, 

Log Kow>4) 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
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Table 5 (Concluded) 
Nonradiological COCs for Ecological Risk Assessment at SWMU 46 with 

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

Maximum SNL/NM Than or Equal to the 
Bioaccumulator?b Concentration Background Applicable SNLlNM BCF Log Kow 

(All Samples) Concentration Background (maximum (for organic 
COC (mg/kg) (mg/kg)a Screening Value? aquatic) COCs) 

PCBs 
Aroclor-1242 0.0709 NA NA 31,200d 6.72d 
Aroclor -1248 0.0026 J NA NA 31,200d 6.72d 

Aroclor-1254 0.0817 NA NA 31,200d 6.72d 

Aroclor-1260 0.0198 NA NA 31,200d 6.72d 

Note: Bold indicates the COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, North Area Supergroup. 
bNMED March 1998. 
cCaliahan et al. 1979 . 
dYanicak March 1997. 
"Neumann 1976. 
Vanderploeg et al. 1975. 
9Howard 1990. 
h Micromedex, Inc. 1998. 
Howard 1989. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
HE = High explosive(s). 

= Not calculated. 
= New Mexico Environment Department. 
= Polychlorinated biphenyl. 

(BCF>40, 
Log Kow>4) 

Yes 
Yes 
Yes 
Yes 

J = Estimated concentration. 

NC 
NMED 
PCB 
SNlINM 
SVOC 
SWMU 
VOC 

= Sandia National Laboratories/New Mexico. 
Kow 
Log 
mg/kg 
NA 

= Octanol-water partition coefficient. 
= Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable. 

= Semivolatile organic compound. 
= Solid Waste Management Unit. 
= Volatile organic compound. 
= Information not available. 
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Table 6 
Radiological COCs for Human Health Risk Assessment at SWMU 46 with 

Comparison to the Associated SNLfNM Background Screening Value and BCF 

Is Maximum cac 
Activity Less Than or 

Maximum Activity SNL/NM Background Equal to the Applicable 
(All Samples) Activity SNLlNM Background BCF 

cac (pCi/g) (pCi/g)a Screening Value? (Maximum Aquatic) 
Cs-137 NO (0.0685) 0.084 Yes 
H-3 0.007 0.021 Yes 
Th-232 1.91 1.54 No 
U-235 NO (0.316) 0.18 No 
U-238 207 1.3 No 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, North Area Supergroup. 
bNMED March 1998. 
cBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
MDA = Minimum detectable activity. 
NO () = Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

3,000c 
0 

3,000c 
900c 

900c 

Is cac a 
Bioaccumulator?b 

(BCF >40) 
Yes 
No 

Yes 
Yes 
Yes 

0 
~ 

V\ 

N 
0 
0 
.4 
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Table 7 
Radiological COCs for Ecological Risk Assessment at SWMU 46 with 

Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Than or 

Equal to the 
Maximum Activity SNL/NM Background Applicable SNL/NM 

(All Samples) Activity Background BCF 
COC (pCi/g) (pCi/g)a Screening Value? (Maximum Aquatic) 

Cs-137 ND (0.0631) 0.084 Yes 
H-3 0.007 0.021 Yes 
Th-232 1.06 1.54 Yes 
U-235 NO (0.278) 0.18 No 
U-238 207 1.3 No 

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators. 
aDinwiddie September 1997, North Area Supergroup. 
bNMED March 1998. 
cBaker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
MDA = Minimum detectable activity. 
ND () = Not detected, above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLlNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

3,000c 
0 

3,000c 
900e 

900e 

Is COC a 
Bioaccumulator?b 

(BCF >40) 
Yes 
No 

Yes 
Yes 
Yes 

0 --.. 
V1 
;:, 
0 

:i2 
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Table 8 summarizes the fate and transport processes that can occur at SWMU 46. The GOGs 
at this site include radiological and nonradiological inorganic analytes as well as organic 
analytes. Wind, surface water, and biota are considered to be of low significance as potential 
transport mechanisms at this site. Significant leaching into the subsurface soil is unlikely, and 
leaching into the groundwater at this site is highly unlikely. The potential for transformation of 
GOGs is low, and loss through decay of the radiological GOGs is insignificant because of their 
long half-lives. 

Table 8 
Summary of Fate and Transport at SWMU 46 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/deQradation Yes Low to medium 

SWMU = Solid Waste Management Unit. 

VI. Human Health Risk Assessment 

VI.1 I ntrod uction 

The human health risk assessment of this site includes a number of steps that culminate in a 
quantitative evaluation of the potential adverse human health effects caused by constituents 
located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COCs and background. For radiological COCs, 
the incremental total effective dose equivalent (TED E) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COC occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), New Mexico Environment Department (NMED), and the DOE to 
determine whether further evaluation and potential site cleanup are required. 
Nonradiological COC risk values also are compared to background risk so that an 
incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 
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VI.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for SWMU 46. 
Section II presents a comparison of results to DQOs. Section III discusses the nature, rate, 
and extent of contamination. 

VI.3 Step 2. Pathway Identification 

SWMU 46 has been designated with a future land-use scenario of industrial (DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land-use scenario is also considered in the pathway analysis; Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust. Soil ingestion is 
included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential for the receptor to be exposed to contaminated 
soil. No water pathways to the groundwater are considered; depth to groundwater at SWMU 46 
is approximately 499 feet bgs. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the inaustrial or residential land-use scenarios. Figure 1 
shows the conceptual model flow diagram for SWMU 46. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil inqestion Soil ingestion 
Inhalation (dust) Inhalation (dust) 
Dermal contact Direct gamma 

VI.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results 
are described in the following sections. 

V1.4.1 Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNLlNM 
maximum screening levels for this area. The SNLlNM maximum background concentration 
was selected to provide the background screen in Table 4 and used to calculate risk attributable 
to background in Section VI.6.2. Only the COCs that were detected above the corresponding 
SNLlNM maximum background screening levels or did not have either a quantifiable or 
calculated background screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the SNLlNM background screening levels, background 
values are subtracted from the individual maximum radionuclide concentrations. Those that 

AU1 0·04IWP/SNl04: rs5463·g.doc G-19 840857.02.12 10105/042:21 PM 



RISK ASSESSMENT FOR SWMU 46 10/5/2004 

This page intentionally left blank. 

ALl1 0-041W P/SNL04:rs5463-g.doc G-20 840857.02.12 10/05/042:21 PM 



Historical Activities Current and Future Activities 
I I I I 

Primary Primary Secondary Secondary Pathways Exposure Potential 
Contaminant Release Sources Release to Path Receptors 

Sourcesa Mechanism Mechanism Receptors 

Soil """""'" Biota 
Worker 

VOCS: Acetone, 2-Butanone, Ik Adu' 
Toluene auna 

HE Compound: 2-Nitrotoluene r-e::; Percolation r-- Dermal Contact 0 0 

PCBs: Aroclor-1242, to Vadose Zone Water 
Ingestion b 0 0 Aroclor-1248, Aroclor-1254, 

Aroclor -1260 

Radionuclides: Th-232, U-235, 
U-238 

SVOCs: Acenaphthene, 
Anthracene, 
Benzo(a)anthracene, 
Benzofamyrene, 
Benzo b luoranthene, 

Release of Metals, 
Benzofg,h,i)perYlene, 

f-- I I I 
I 

Dermal Contact • 0 
Old Acid Waste Benzo k)fluoranthene, Dust 

Organics and/or Other Butylbenzylphthalate, Carbazole, I Emissions j I 
Air 

Ingestion b
/ Line Discharge Contaminants to Soil Chrysene, Di-n-butylphthalate, Inhalation • 0 

Di-n-oc1ylphthalate, 
Diethylphthalate, 
1,3-Dichlorobenzene, 
bis(2-Ethylhexyl)phthalate, 
Fluoranthene, Fluorene, 
Hexachlorobenzene, 
Indeno(I,2,3-cd)pyrene, 
Phenanthrene, Pyrene 

Dermal Contact • 0 
Metals: Arsenic, Barium, 

I 
~ 

Beryllium, Cadmium, Direct 
Soil External • • Chromium VI, Chromium-total, I Irradiation 

Copper, Lead, Mercury, Nickel, 
Ingestion 

b • • Selenium, Silver, Vanadium, 
Zinc, Cyanide-total 

LEGEND Uptake by Biota I Biota C Ingestion/Uptake 0 • • Evaluated in Risk Assessment and Food Chain 
I a Primary source ac1ivHies no Transfers o Not Evaluated in Risk Assessment longer conducted. 

b For Flora, ingestion = uptake 
840857.04110000 AS C Pathway not applicable to human receptors 

Figure 1 

Conceptual Site Model Flow Diagram for SWMU 46, Old Acid Waste Line Outfall 
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do not exceed these background levels are not carried any further in the risk assessment. This 
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCs that do not have background screening values 
and were detected above the analytical minimum detectable activity (MDA) are carried through 
the risk assessment at the maximum levels. The resultant radiological COGs remaining after 
this step are referred to as background-adjusted radiological COGs. 

VL4.2 Results 

Tables 4 and 6 show SWMU 46 maximum GOC concentrations that were compared to the 
SNL/NM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the non radiological GOCs, 10 constituents were measured at concentrations 
greater than the background screening values. Six constituents do not have quantified 
background screening concentrations; therefore it is unknown whether these GOCs exceed 
background values. Thirty-seven nonradiological COGs are organic compounds that do not 
have corresponding background screening values. 

For the radiological COGs, three constituents (Th-232, U-235, and U-238) exhibited detections 
or MDA values greater than the background screening levels. These values are conservatively 
used in the risk assessment. 

The maximum concentration value for PCBs (the sum of the maximum Aroclor detections 
across the entire site) total was 0.84 mg/kg. This concentration is less than the EPA screening 
level of 1 mg/kg (Title 40, Code of Federal Regulations, Part 761). Because the maximum 
concentration for PCBs at this site is less than the screening value, PCBs are eliminated from 
further consideration in the human health risk assessment. 

The maximum concentration value for lead is 66.8 mg/kg. The EPA intentionally does not 
provide any human health toxicological data on lead; therefore, no risk parameter values could 
be calculated. However, the NMED guidance for lead screening concentrations for construction 
and industrial land-use scenarios are 750 and 1500 mg/kg, respectively (Olson and Moats 
March 2000). The EPA screening guidance value for a residential land-use scenario is 
400 mg/kg (Laws July 1994). The maximum concentration value for lead at this site is less than 
all the screening values; therefore, lead is eliminated from further consideration in the human 
health risk assessment. 

VL5 Step 4. Identification of Toxicological Parameters 

Tables 9 and 10 list the COCs retained in the risk assessment and provides the values for the 
available toxicological information. The toxicological values for the nonradiological GOCs 
presented in Table 9 were obtained from the Integrated Risk Information System (IRIS) (EPA 
2003), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the 
Technical Background Document for Development of Soil Screening Levels (NMED December 
2000). Dose conversion factors (DGFs) used in determining the excess TEDE values for 
radiological GaGs for the individual pathways are the default values provided in the RESRAD 
computer code (Yu et al. 1993a) as developed in the following documents: 
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Table 9 
Toxicological Parameter Values for SWMU 46 Nonradiological COCs 

RfDo RfDinh SFo SFinh Cancer 
COC (mg/kg·d) Confidence" (mg/kg·d) Confidence" (mg/kg·d)·1 (mg/kg·d)·l Classb ABS 

Inorganic 
Arsenic 3.0E-04c M - - 1.SE+00c 1.SE+01c A 0.03d 

Barium 7.0E·02c M 1.4E·04e - - - D 0.01d 

Beryllium 2.0E-03c L to M S.7E·06c M - 8.4E+00c B1 0.01d 

Cadmium S.OE-04c H S.7E·OSf - - 6.3E+00c B1 0.001d 

Chromium VI 3.0E-03c L 2.3E·06c L - 4.2E+01c A 0.01d 

Chromium-total 1.SE+00c L - - - - D 0.01d 

Copper 3.7E-02f - - - - - D 0.01d 

Mercury 3.0E-04e - 8.6E·OSc M - - D 0.01d 

Nickel 2.0E-02c M - - - - - 0.01d 

Selenium S.OE-03c H - - - - D 0.01d 

Silver S.OE-03c L - - - - D 0.01d 

Thallium 6.6E-OS9 - - - - - - 0.01d 

Vanadium 7.0E-03e - - - - - - 0.01d 

Zinc 3.0E-01c M - - - - D 0.01d 

Cyanide-total 2.0E-02c M - - - - D 0.1d 

VOCs 
Acetone 1.0E-01c L 1.0E·01 f - - - D 0.01 h 

2-Butanone 6.0E-01c L 2.9E·01 c L - - D 0.1d 

Methylene chloride 6.0E-02c M 8.6E-01e - 7.SE-03c 1.6E-03c B2 0.1d 

Toluene 2.0E-01c M 1.1E-01c M - - D 0.1d 

SVOCs 
Acenaphthene 6.0E-02c L 6.0E-02f - - - - 0.13d 

Acenaphthylene 2.0E-02c L 8.6E-04c M - - C 0.1d 

Anthracene 3.0E-01c L 3.0E-01f - - - D 0.13d 

Benzo( a )anthracene - - - - 7.3E-01f 3.1 E-01f B2 0.13d 

Benzo(a)pyrene - - - - 7.3E+00c 3.1 E+OOf B2 0.13d 

Benzo(b )fluoranthene - - - - 7.3E-01f 3.1 E-01f B2 0.13d 

Benzo(g,h,i)perylene - - - - 7.3E+00f 3.1 E+OOf B2 0.13d 

Benzo(k)fluoranthene - - - - 7.3E-02f 3.1 E-02f B2 0.13d 

Refer to footnotes at end of table. 



Table 9 (Continued) 
Toxicological Parameter Values for SWMU 46 Nonradiological COCs 

RfDo RfDinh SFo SFinh 
cac (mg/kg-dl Confidencea (mg/kg-dl Confidencea ( mg/kg-dl-1 (mg/kg-dl-1 

Butylbenzylphthalate 2.0E-01C L 2.0E-01f - -
Carbazole - - - - 2.0E-02e 
2-Chlorophenol 5.0E-03C L 5.0E-03f - -
Chrysene - - - - 7.3E-03f 

Di-n-butylphthalate 1.0E-01c L 1.0E-01f - -
Di-n-octylphthalate 2.0E-02e - 2.0E-02f - -

Diethylpthalate 8.0E-01c L 8.0E-01f - -

Dibenzofuran 4.0E-03f - 4.0E-03f - -

1,2-Dichlorobenzene 9.0E-02c L 5.7E-02e - -
1,3-Dichlorobenzene 3.0E-02f - 2.5E-03f - -
Diphenylamine 2.5E-02c M 2.5E-02f - -
bis(2-Ethylhexyl) phthalate 2.0E-02f - 2.0E-02f - 1.4E-02f 

Fluoranthene 4.0E-02c L 4.0E-02f - -
Fluorene 4.0E-02C L 4.0E-02f - -

Hexachlorobenzene 8.0E-04c M 8.0E-04f - 1.6E+00c 

Indeno(1,2,3-cd)pyrene - - - - 7.3E-01f 
Naphthalene 2.0E-02c L 8.6E-04c M -
Phenanthrene 3.0E-01c L 3.0E-01f - -

Phenol 3.0E-01c M to H 6.0E-019 - -
Pyrene 3.0E-02c L 3.0E-02f - -
HE Compound 

2-Nitrotoluene 1.0E-02e - 1.0E-02f - -

aConfidence associated with IRIS (EPA 2003) database values. Confidence: L = low, M = medium, H = high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

A = Human carcinogen. 
B 1 = Probable human carcinogen. Limited human data available. 
B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
C = Possible human carcinogen. 
D = Not classifiable as to human carcinogenicity. 

cToxicological parameter values from IRIS electronic database (EPA 2003). 
dToxicological parameter values from NMED (December 2000). 
eToxicological parameter values from HEAST (EPA 1997a). 
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Table 9 (Concluded) 
Toxicological Parameter Values for SWMU 46 Nonradiological COCs 

fToxicological parameter values from EPA Region 6 (2002a). 
9Toxicological parameter values from EPA Region 9 (2002b). 
hToxicological parameter values from Risk Assessment Information System (ORNL 2003). 
ABS = Gastrointestinal absorption coefficient. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram day. 
mg/kg-d-1 = Per milligram per kilogram day. 
NMED = New Mexico Environment Department. 
RfDinh = Inhalation chronic reference dose. 
RfDo = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SFo = Oral slope factor. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 

= Information not available. 
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COC 
Th-232 
U-235 
U-238 

Table 10 
Toxicological Parameter Values for SWMU 46 Radiological COCs 

Obtained from RESRAD Risk Coefficientsa 

SFo SFinh SFev 
J1/pCi) (1/pCi} (g/pCi-YI) Cancer Classb 

1.33E-10 4.33E-08 3.42E-10 A 
4.70E-11 1.30E-08 2.70E-07 A 
6.20E-11 1.20E-08 6.60E-08 A 

ayu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
COC = Constituent of concem. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie year. 
SF.v = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 = Oral (ingestion) slope factor. 
SWMU = Solid Waste Management Unit. 

VI.6 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOE/EH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for Extemal Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANLlEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for the industrial and residential land-use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land-use scenarios. 
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V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), as well as other EPA and NMED guidance documents, and reflect the 
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For 
radiological COCs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
discussion of this process is provided in the "Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD" (Yu et al. 1993a). 

Although the designated land-use scenario for this site is industrial, risk and TEDE values for a 
residential land-use scenario are also presented. 

V1.6.2 Risk Characterization 

Table 11 shows an HI of 0.52 for the SWMU 46 nonradiological COCs and an estimated excess 
cancer risk of 7E-6 for the designated industrial land-use scenario. The numbers presented 
include exposure from soil ingestion, dermal contact, and dust and volatile inhalation for 
nonradiological COCs. Table 12 shows an HI of 0.03 and an estimated excess cancer risk of 
3E-6 for the SWMU 46 associated background constituents under the designated industrial 
land-use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated for an individual on the site, 
which resulted in an incremental TEDE of 2.14E+00 millirem (mrem)/year (yr). In 
accordance with EPA guidance found in Office of Solid Waste and Emergency Response 
(OSWER) Directive No. 9200.4-18 (EPA 1997b), an incremental TEDE of 15 mrem/yr is used 
for the probable land-use scenario (industrial in this case); the calculated dose value for 
SWMU 46 for the industrial land use is well below this guideline. The estimated excess cancer 
risk is 2.7E-5. 

The HI is 6.72 with an estimated excess cancer risk of 3E-5 for the nonradiological COCs under 
the residential land-use scenario (Table 11). The numbers in the table include exposure from 
soil ingestion, dermal contact, and dust inhalation. Although the EPA (1991) generally 
recommends that inhalation not be included in a residential land-use scenario, this pathway is 
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and for 
dust to be present in predominantly residential areas. Because of the nature of the local soil, 
other exposure pathways are not considered (see Appendix 1). Table 12 shows an HI of 0.36 
and an estimated excess cancer risk of 1 E-5 for the SWMU 46 associated background 
constituents under the residential land-use scenario. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
5.5E+0 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998b) for a complete loss of institutional controls (residential land use in this case); 
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Table 11 
Risk Assessment Values for SWMU 46 Nonradiological COCs 

Maximum Industrial Land-Use Residential Land-Use 
Concentration Scenarioa Scenarioa 

(All Samples) Hazard Cancer Hazard Cancer 
COC (mg/kg) Index Risk Index Risk 

Inorganic 
Arsenic 5.23 0.02 3E-6 0.24 1E-5 
Barium 572 0.01 - 0.11 -

Be...ryllium 0.891 0.00 4E-10 0.01 BE-1O 
Cadmium 213 0.42 7E-8 5.46 1E-7 
Chromium VI 2.0B 0.00 4E-9 0.01 1E-8 
Chromium-total 120 0.00 - 0.00 -
Copper 133 J 0.00 - 0.05 -
Mercury 0.0766 0.00 - 0.00 -
Nickel 379 0.02 - 0.25 -
Selenium 1.28 0.00 - 0.00 -
Silver 16.2 0.00 - 0.04 -
Thallium 2.19 0.03 - 0.44 -
Vanadium 46.5 0.01 - 0.09 -
Zinc 149 J 0.00 - 0.01 -
Cya n ide-tota I 12.7 0.00 - 0.01 -
VOCs 
Acetone 0.0132 0.00 - 0.00 -
2-Butanone 0.107 0.00 - 0.00 -
Methylene chloride 0.00704 0.00 3E-8 0.00 5E-8 
Toluene 0.017 0.00 - 0.00 -
SVOCs 
Acenaphthene 0.00626 J 0.00 - 0.00 -
Acenaphthylene 0.00406 J 0.00 - 0.00 -

Anthracene 0.0212 J 0.00 - 0.00 -

Benzo(a)anthracene 0.258 0.00 1E-7 0.00 4E-7 
Benzo(a)pyrene 0.435 0.00 2E-6 0.00 7E-6 
Benzo(b )fluoranthene 0.506 0.00 2E-7 0.00 BE-7 
Benzo(g,h,i)perylene 0.309 0.00 1E-6 0.00 5E-6 
Benzo(k)fluoranthene 0.471 0.00 2E-8 0.00 BE-8 
Butylbenzylphthalate 0.0565 J 0.00 - 0.00 -
Carbazole 0.01B2 J 0.00 1E-10 0.00 6E-10 
2-Chlorophenol 0.00835 J 0.00 - 0.00 -
Chrysene 0.435 0.00 2E-9 0.00 7E-9 
Di-n-butylphthalate 0.0495 J 0.00 - 0.00 -
Di-n-octylphthalate 0.0102 J 0.00 - 0.00 -
Diethylpthalate 0.0877 J 0.00 - 0.00 -
Dibenzofuran 0.0094J 0.00 - 0.00 -
1,2-Dichlorobenzene 0.00451 J 0.00 - 0.00 -
1,3-Dichlorobenzene 0.004B6 J 0.00 - 0.00 -
Diphenylamine 0.0073 J 0.00 - 0.00 -
bis(2-Ethylhexyl) phthalate 2.04 0.00 1E-8 0.00 5E-8 

Refer to footnotes at end of table. 
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Table 11 (Concluded) 
Risk Assessment Values for SWMU 46 NonradiologicaJ COCs 

Maximum Industrial Land-Use 
Concentration Scenario· 
(All Samples) Hazard Cancer 

COC (mg/kg) Index Risk 
Fluoranthene 0.450 0.00 -
Fluorene 0.014 J 0.00 -
Hexachlorobenzene 0.0057 J 0.00 5E-9 
Indeno(1,2,3-cd)pyrene 0.345 J 0.00 2E-7 
Naphthalene 0.00345 J 0.00 -

Phenanthrene 0.139 0.00 -
Phenol 1.59 0.00 -
Pyrene 0.603 0.00 -
HE Compound 
2-Nitrotoluene 0.0152 0.00 -

Total 0.52 7E-6 

aEPA 1989. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
J = Estimated concentration. 
rng/kg = Milligram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 

= Information not available. 
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Residential Land-Use 
Scenarioa 

Hazard Cancer 
Index Risk 
0.00 -
0.00 -
0.00 2E-8 
0.00 6E-7 
0.00 -
0.00 -
0.00 -

0.00 -

0.00 -
6.72 3E-5 
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Table 12 
Risk Assessment Values for SWMU 46 Nonradiological Background Constituents 

Industrial Land·Use 
Background Scenariob 

Concentration a Hazard 
COC (mg/kg) Index 

Arsenic 4.4 0.02 
Barium 200 0.00 
Beryllium 0.80 0.00 
Cadmium 0.9 0.00 
Chromium VI - -
Chromium·total 12.8 0.00 
Copper 17 0.00 
Mercury <0.1 -
Nickel 25.4 0.00 
Selenium <1 -
Silver <1 -

Thallium <1.1 -

Vanadium 33 0.00 
Zinc 76 ·0.00 
Cyanide-total - -

Total 0.03 

aDinwiddie September 1997, North Area Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

Cancer 
Risk 
3E·6 

-
3E·10 
3E·10 

-
-
-
-
-
-
-
-
-
-
-

3E·6 

Residential Land·Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.20 1E·5 
0.04 -
0.01 7E·10 
0.02 6E·10 

- -
0.00 -
0.01 -

- -
0.02 -

- -
- -

- -

0.06 -

0.00 -

- -

0.36 1E·5 

the calculated dose value for SWMU 46 for the residential land-use scenario is well below this 
guideline. Consequently, SWMU 46 is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on·site receptor. The estimated excess cancer risk is 8.5E-5. The excess cancer risk from the 
nonradiological and radiological COCs should be summed to provide risk estimates for 
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination" (EPA 1997b). This summation is tabulated in Section V1.9, "Summary." 

VI.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial (the designated land-use scenario for this site) and residential land-use 
scenarios. 

For the nonradiological COCs under the industrial land·use scenario, the HI is 0.52 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The excess cancer risk is 
7E-6. NMED guidance states that cumulative excess lifetime cancer risk must be less than 
1 E·5 (Bearzi January 2001); thus the excess cancer risk for this site is below the suggested 
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acceptable risk value. This assessment also determined risks considering background 
concentrations of the potential nonradiological COCs for both the industrial and residential land
use scenarios. The incremental risk is determined by subtracting risk associated with 
background from potential COC risk. These numbers are not rounded before the difference is 
determined and therefore may appear to be inconsistent with numbers presented in tables and 
within the text. For conservatism, the background constituents are assumed to have a hazard 
quotient (HQ) of 0.00. The incremental HI is 0.49 and the estimated incremental cancer risk is 
4.71 E-6 for the industrial land-use scenario. These incremental risk calculations indicate 
insignificant risk to human health from nonradiological COCs under an industrial land-use 
scenario. 

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is 
2.1 E+O mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr. 
The incremental estimated excess cancer risk is 2.7E-5. 

For the nonradiological COCs under the residential land-use scenario, the calculated HI is 6.72, 
which is above the numerical guidance. The excess cancer risk is 3E-5. NMED guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 
2001); thus the excess cancer risk for this site is above the suggested acceptable risk value. 
The incremental HI is 6.3£ and the estimated incremental cancer risk is 1.63E-5 for the 
residential land-use scenario. 

Although both the HI and estimated excess cancer risk are above the NMED guideline for the 
residential land-use scenario, maximum concentrations were used in the risk calculation. 
Because the site has been adequately characterized, average concentrations are more 
representative of actual site conditions. Using the 95% upper confidence limit (UCL) of the 
mean concentrations for the main contributors to excess cancer risk and HI values 
(summarized in Appendix 2) reduces the total HI and estimated excess cancer risk to 1.61 and 
3.86E-6, respectively. The incremental HI and excess cancer risk are reduced to 1.45 and 
3.86E-6, respectively. The 95% UCL concentrations include 2.8 mg/kg for arsenic (which is 
below background and therefore eliminates arsenic from further evaluation), 40.6 mg/kg for 
cadmium, 87.5 mg/kg for nickel, 1.1 mg/kg for thallium, 0.06 mg/kg for benzo(a)anthracene, 
and 0.05 mg/kg for benzo(a)perylene (Appendix 2). Thus, by using realistic concentrations in 
the risk calculations that more accurately depict actual site conditions, both the total and 
incremental estimated excess cancer risks are below NMED guidelines. In addition, only 
cadmium had an individual HQ for noncarcinogens that exceeds 1.0 under these conditions. 
The HQ for cadmium (1.03) is only slightly greater than 1.0. These incremental risk 
calculations indicate insignificant risk to human health from non radiological COCs under a 
residential land-use scenario. 

The incremental TEDE from the radiological components for a residential land-use scenario is 
5.5E+0 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM "RESRAD Input Parameter Assumptions and Justification" (SNUNM 
February 1998b). The estimated excess cancer risk is 8.5E-5. 

VI.8 Step 7. Uncertainty Discussion 

Because of the location, history, and future land use (DOE et al. September 1995), there is low 
uncertainty in the land-use scenario and the potentially affected populations that were 
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considered in performing the risk assessment analysis. Based upon the GOGs found in near
surface soil and the location, and physical characteristics of the site, there is little uncertainty in 
the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. Specifically, the 
parameter values in the calculations are conservative and calculated intakes are probably 
overestimated. Maximum measured values of GOG concentrations are used to provide 
conservative results. 

Table 9 shows the uncertainties (confidence levels) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), the Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000), and the Risk Assessment Information System (ORNL 2003). Where 
values are not provided, information is not available from the HEAST (EPA 1997a), IRIS (EPA 
2003), Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), the Risk Assessment Information System (ORNL 2003) or the EPA regions 
(EPA 2002a, EPA 2002b, EPA 2002c). Because of the conservative nature of the RME 
approach, uncertainties in toxicological values are not expected to change the conclusion from 
the risk assessment analysis. 

Risk assessment values for nonradiological GOGs are within the acceptable range for human 
health under both the industrial and residential land-use scenarios compared to established 
numerical guidance. 

For the radiological GOGs, the conclusion of the risk assessment is that potential effects on 
human health for both industrial and residential land-use scenarios are within guidelines 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NGRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

VI.9 Summary 

SWMU 46 contains identified GOGs consisting of inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site include soil 
ingestion, dermal contact, and dust inhalation for chemical COGs and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. The same exposure pathways are 
applied to the residential land-use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological GOCs show that for the industrial land-use scenario the HI (0.52) is significantly 
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk 
is 7E-6. Thus, excess cancer risk is also below the acceptable risk value provided by the 
NMED for an industrial land-use scenario (Bearzi January 2001). The incremental HI is 0.49, 
and the incremental excess cancer risk is 4.71 E-6 for the industrial land-use scenario. 
Incremental risk calculations indicate insignificant risk to human health for the industrial land
use scenario. 
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Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the residential land-use scenario the HI (6.72) is above the 
accepted numerical guidance from the EPA. The estimated excess cancer risk is 3E-5. Thus, 
excess cancer risk is slightly above the acceptable risk value provided by the NMED for a 
residential land-use scenario (Bearzi January 2001). The incremental HI is 6.36 and the 
incremental excess cancer risk is 1.63E-5 for the residential land-use scenario. 

Although both the HI and estimated excess cancer risk are above the NMED guideline for the 
residential land-use scenario, maximum concentrations were used in the risk calculation. 
Because the site has been adequately characterized, average concentrations are more 
representative of actual site conditions. Using the 95% UCL of the mean concentrations for the 
main contributors to excess cancer risk and HI values (summarized in Appendix 2) reduces the 
total HI and estimated excess cancer risk to 1.61 and 3.86E-6, respectively. The incremental 
HI and excess cancer risk are reduced to 1.45 and 3.86E-6, respectively. The 95% UCL 
concentrations include 2.8 mg/kg for arsenic (which is below background and therefore 
eliminates arsenic from further evaluation), 40.6 mg/kg for cadmium, 87.5 mg/kg for nickel, 
1.1 mg/kg for thallium, 0.06 mg/kg for benzo(a)anthracene, and 0.05 mg/kg for 
benzo(a)perylene (Appendix 2). Thus, by using realistic concentrations in the risk calculations 
that more accurately depict actual site conditions, both the total and incremental estimated 
excess cancer risks are below NMED guidelines. In addition, only cadmium had an individual 
HQ for noncarcinogens that exceeds 1.0 under these conditions. The HQ for cadmium (1.03) is 
only slightly greater than 1.0. These incremental risk calculations indicate insignificant risk to 
human he@lth from non radiological COCs under a residential land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are 
much lower than EPA guidance values. The estimated TEDE is 2.1 E+O mrem/yr for the 
industrial land-use scenario, which is much lower than the EPA's numerical guidance of 
15 mrem/yr (EPA 1997b). The corresponding incremental estimated cancer risk value is 2.7E-5 
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential 
land-use scenario that results from a complete loss of institutional control is 5.5E+0 mrem/yr 
with an associated risk of 8.5E-5. The guideline for this scenario is 75 mrem/yr (SNLlNM 
February 1998b). Therefore, SWMU 46 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks is tabulated in 
Table 13. 

Table 13 
Summation of Radiological and Nonradiological Risks from 

SWMU 46, Old Acid Waste Line Outfall Carcinogens 

Scenario Nonradiological Risk Radiological Risk 
Industrial 4.71E-6 2.7E-5 
Residential 3.86E-6 8.5E-5 

SWMU = Solid Waste Management Unit. 

Total Risk 
3.2E-5 
8.9E-5 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of this risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land-use scenarios. 
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VII. Ecological Risk Assessment 

VII.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in the soil at SWMU 46. A component of the NMED Risk-Based 
Decision Tree (NMED March 1998) is to conduct an ecological assessment that corresponds 
with that presented in EPA's Ecological RAGS (EPA 1997c). The current methodology is tiered 
and contains an initial scoping assessment followed by a more detailed risk assessment. 
Initial components of NMED's decision tree (a discussion of DOOs, data assessment, and 
evaluations of bioaccumulation as well as and fate and transport potential) are addressed in 
previous sections of this report. Following the completion of the scoping assessment, a 
determination is made as to whether a more detailed examination of potential ecological risk is 
necessary. If deemed necessary, the scoping assessment proceeds to a risk assessment 
whereby a more quantitative estimate of ecological risk is conducted. Although this 
assessment is conservative in the estimation of ecological risks, ecological relevance and 
professional judgment are also used as recommended by the EPA (1998) to ensure that 
predicted exposures of selected ecological receptors reflect those reasonably expected to occur 
at the site. 

VII.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent 
to, the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum detected concentrations to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk-management decision (Section VII.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

VII .2.1 Data Assessment 

As indicated in Section IV (Tables 5 and 7), inorganic constituents in the soil within the 0- to 
5-foot depth interval that either exceed the corresponding SNUNM background screening 
values or do not have quantified background values are identified as COPECs for this site and 
include the following: 

• Arsenic 
• Barium 
• Cadmium 
• Chromium VI 
• Chromium (total) 
• Copper 
• Cyanide (total) 

• Lead 
• Mercury 
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• Nickel 
• Selenium 
• Silver 
• U-235 
• U-238 
• Vanadium 

• Zinc 

All organic constituents that were detected within the 0- to 5-foot depth interval of the soil are 
also identified as COPECs and include the following: 

VII.2.2 

• Acenaphthene 
• Acetone 
• Anthracene 
• Aroclor-1242 
• Aroclor-1248 
• Aroclor-1254 
• Aroclor -1260 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b)fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• 2-Butanone 
• Butylbenzylphthalate 
• . Carbazole 
• Chrysene 
• Di-n-butylphthalate 
• Di-n-octylphthalate 
• Diethylphthalate 
• 1,3-Dichlorobenzene 
• bis(2-Ethylhexyl) phthalate 
• Fluoranthene 
• Fluorene 
• Hexachlorobenzene 
• Indeno(1,2,3-cd)pyrene 
• 2-Nitrotoluene 
• Phenanthrene 

• Pyrene 
• Toluene 

Bioaccumulation 

Among the COPECs listed in Section VII.2.1, the following are considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7): 
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• Arsenic 
• Barium 
• Cadmium 

• Lead 
• Mercury 
• Nickel 
• Selenium 
• U-235 
• U-238 
• Vanadium 
• Zinc 
• Acenaphthene 
• Anthracene 
• Aroclor-1242 
• Aroclor-1248 
• Aroclor-1254 
• Aroclor-1260 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b)fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Butylbenzylphthalate 
• Chrysene 
• Di-n-butylphthalate 
• Di-n-octylphthalate 
• Diethylphthalate 
• 1,3-Dichlorobenzene 
• bis(2-Ethylhexyl) phthalate 
• Fluoranthene 
• Fluorene 
• Hexachlorobenzene 
• Indeno(1,2,3-cd)pyrene 
• 2-Nitrotoluene 
• Phenanthrene 

• Pyrene 

However, it should be noted that as directed by the NMED (March 1998), bioaccumulation for 
inorganic constituents is assessed exclusively based upon maximum reported bioconcentration 
factors (BCFs) for aquatic species. Because only aquatic BCFs are used to evaluate the 
bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely to be 
overpredicted. 
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V11.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 8 (Section V), wind, surface water, and biota 
(food chain uptake) are expected to be of low significance as transport mechanisms for 
COPECs at this site. Degradation, transformation, and radiological decay of the COPECs are 
also expected to be of low significance. VOCs (Le., acetone, 2-butanone, and toluene) may be 
lost through near-surface volatilization. 

VI1.2A Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways may be associated with this site and that COPECs also exist at 
the site. As a consequence, a detailed ecological risk assessment was deemed necessary to 
predict the potential level of ecological risk associated with the site. 

VII.3 Risk Assessment 

As concluded in Section VII.2A, both complete ecological pathways and COPECs are 
associated with this site. The ecological risk assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HOs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the risk assessment. 
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V11.3.1 Problem Formulation 

Problem formulation is the initial stage of the risk assessment that provides the introduction to 
the risk evaluation process. Components that are addressed in this section include a 
discussion of ecological pathways and the ecological setting, identification of COPECs, and 
selection of ecological receptors. The conceptual model, ecological food webs, and ecological 
endpoints (other components commonly addressed in an ecological risk assessment) are 
presented in "Predictive Ecological Risk Assessment Methodology, Environmental Restoration 
Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not duplicated 
here. 

VII. 3. 1. 1 Ecological Pathways and Setting 

SWMU 46 is 2.25 acres in size. The site is located in an area dominated by grassland habitat. 
The site is unpaved and open to use by wildlife. No threatened or endangered species are 
known to occur at this site (IT 1995), and no surface-water bodies, seeps, or springs are 
associated with the site. 

Complete ecological pathways may exist through the exposure of plants and wildlife to 
COPECs in surface soil at this site. It is assumed that direct uptake of COPECs from soil is the 
major route of exposure for plants and that exposure of plants to wind-blown soil is minor. 
Exposure modeling for the wildlife receptors is limited to the food and soil ingestion pathways 
and external radiation. Because of the lack of surface water at this site, exposure to COPECs 
through the ingestion of surface water is considered insignificant. Inhalation and dermal 
contact also are considered insignificant pathways with respect to ingestion (Sample and Suter 
1994). Groundwater is not expected to be affected by COCs at this site. 

VII. 3. 1.2 COPECs 

SWMU 46 is the outfall (now inactive) for the Old Acid Waste Line. COPECs identified for this 
site are listed in Section V11.2. These include both inorganic and organic analytes. The 
inorganic COPECs include both radiological and nonradiological analytes. The inorganic 
analytes were screened against background concentrations and those that either exceed 
the approved SNLlNM background screening levels (Dinwiddie September 1997) for the 
area or do not have quantified background values are considered to be COPECs. 
Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, are not included in this risk assessment as set forth by the 
EPA (1989). All detected organic analytes are also identified as COPECs. In order to 
provide conservatism, this ecological risk assessment is based upon the maximum soil 
concentrations of the COPECs measured in the upper 5 feet of soil at this site. Tables 5 and 7 
present the maximum concentrations for the COPECs. 

VII. 3. 1.3 Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
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mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) are used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse is used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected 
to represent a top predator at this site. The burrowing owl is present at SNLlNM and is 
designated a species of management concern by the U.S. Fish and Wildlife Service in 
Region 2, which includes the state of New Mexico (USFWS September 1995). 

VII.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil is considered the only significant route 
of exposure for terrestrial plants. Exposure modeling for the wildlife receptors is limited to food 
and soil ingestion pathways. Inhalation and dermal contact are considered insignificant 
pathways with respect to ingestion (Sample and Suter 1994). Drinking water is also considered 
an insignificant pathway because of the lack of surface water at this site. The deer mouse is 
modeled under three dietary regimes: as an herbivore (100 percent of its diet as plant 
material), as an omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), 
and as an insectivore (100 percent of its diet as soil invertebrates). The burrowing owl is 
modeled as a strict predator on small mammals (100 percent of its diet as deer mice). Because 
the exposure in the burrowing owl from a diet consisting of equal parts of herbivorous, 
omnivorous, and insectivorous mice would be equivalent to the exposure consisting of only 
omnivorous mice, the diet of the burrowing owl is modeled with intake of omnivorous mice only. 
Both species are modeled with soil ingestion comprising 2 percent of the total dietary intake. 
Table 14 presents the species-specific factors used in modeling exposures in the wildlife 
receptors. Justification for use of the factors presented in this table is described in the 
ecological risk assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment are 
modeled using an area use factor of 1.0, implying that all food items and soil ingested come 
from the site being investigated. The maximum COPEC concentrations measured in surface 
soil samples are used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose-rate calculations, the deer mouse is modeled as an herbivore 
(100 percent of its diet as plants), and the burrowing owl is modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both are modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from U-235 and U-238. Internal and external dose rates to the deer 
mouse and the burrowing owl are approximated using modified dose-rate models from DOE 
(1995) as presented in the ecological risk assessment methodology document for the SNLlNM 
ER Project (IT July 1998). Radionuclide-dependent data for the dose-rate calculations were 
obtained from Baker and Soldat (1992). The external dose-rate model examines the total-body 
dose rate to a receptor residing in soil exposed to radionuclides. The soil surrounding the 
receptor is assumed to be an infinite medium uniformly contaminated with gamma-emitting 
radionuclides. The external dose-rate model is the same for both the deer mouse and the 
burrowing owl. The internal total-body dose-rate model assumes that a fraction of the 
radionuclide concentration ingested by a receptor is absorbed by the body and concentrated at 
the center of a spherical body shape. This provides for a conservative estimate for absorbed 
dose. This concentrated radiation source at the center of the body of the receptor is assumed 
to be a "point" source. Radiation emitted from this point source is absorbed by the body 
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Table 14 
Exposure Factors for Ecological Receptors at SWMU 46 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)a (kg/day)b Dietary CompositionC 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
manicufatus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: SO% 
(Peromyscus Rodentia Invertebrates: 50% 
manicufatus) (+ Soil at 2% of intake) 

Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
manicufatus) 

Burrowing owl Aves/ Carnivore 1.SSE-1f 1.73E-2 Rodents: 100% 
(Speotyto cunicufaria) StriQiformes (+ Soil at 2% of intake) 

aBody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
CDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dSilva and Downing 1995. 
eEPA 1993, based upon the average home range measured in semiarid shrubland in Idaho. 
fDunning 1993. 
9Haug et al. 1993. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
SWMU = Solid Waste Management Unit. 

Home Range 
(acres) 
2.7E-1e 

2.7E-1e 

2.7E-1e 

3.SE+19 

s;::: 
Vl --N 
0 
0 
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tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to transfer 
100 percent of their energy to the receptor as they pass through tissues. Gamma-emitting 
radionuclides transfer only a fraction of their energy to the tissues because gamma rays interact 
less with matter than do beta or alpha emitters. The external and internal dose-rate results are 
summed to calculate a total dose rate from exposure to U-235 and U-238 in soil. 

Table 15 provides the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 16 presents the maximum concentrations in soil and derived 
concentrations in tissues of the various food chain elements that are used to model dietary 
exposures for each of the wildlife receptors. 

V11.3.3 Ecological Effects Evaluation 

Table 17 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effed level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 

The benchmark used for exposure of terrestrial receptors to radiation is 0.1 rad/day. This value 
has been recommended by the International Atomic Energy Agency (lAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also protect other 
groups within the terrestrial habitat of SWMU 46. 

VII.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures are compared to plant and 
wildlife benchmark values, respectively. Table 18 presents the results of these comparisons. 
HOs are used to quantify the comparison with benchmarks for plant and wildlife exposure. 

For plants, HOs exceed unity for cadmium, total chromium, chromium VI, copper, lead, nickel, 
silver, vanadium, and zinc. Because of a lack of sufficient toxicity information, HOs for plants 
could not be determined for cyanide and 10 of the 29 organic COPECs. HOs for cadmium 
exceed unity for all three dietary regimes of the deer mouse. HOs for arsenic, barium, 
vanadium, and Aroclor-1254 exceed unity for both the omnivorous and insectivorous deer mice, 
while those for Aroclor-1242, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, chrysene, and indeno(1 ,2,3-cd)pyrene exceed unity only for the 
insectivorous deer mouse. Because of a lack of sufficient toxicity information, HOs for the deer 
mouse could not be determined for carbazole. For the burrowing owl, HOs greater than unity 
were limited to mercury, when it is assumed to be entirely in organic form, and bis(2-ethylhexyl) 
phthalate. However, because of a lack of sufficient toxicity information, HOs for the burrowing 
owl could not be determined for chromium VI, cyanide, silver, and 25 of the 29 organic 
COPECs. As directed by the NMED, His were calculated for each of the receptors (the HI is 
the sum of chemical-specific HOs for all pathways for a given receptor). All of the His exceed 
unity, with a maximum HI of 200 for plants. 
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• Table 15 
Transfer Factors Used in Exposure Models for COPECs at SWMU 46 

Soil-to-Plant Soil-to-Invertebrate Food-to-M uscle 
COPEC Transfer Factor Transfer Factor Transfer Factor 

Inorganic 
Arsenic 4.0E-2a 1.0E+Ob 2.0E-3a 

Barium 1.5E-1" 1.0E+Ob 2.0E-4c 
Cadmium 5.5E-1" 6.0E-1d 5.5E-4a 

Chromium (total) 4.0E-2c 1.3E-1e 3.0E-2c 
Chromium VI 4.0E-2c 1.3E-1e 3.0E-2c 
Copper 8.0E-1f 2.5E-1d 1.0E-2a 
Cyanide (total) O.OE+Og 0.OE+09 O.OE+09 
Lead 9.0E-2c 4.0E-2d 8.0E-4c 
Mercury 1.0E+Oc 1.0E+Ob 2.5E-1" 
Nickel 2.0E-1c 3.8E-1e 6.0E-3a 

Selenium 5.0E-1c 1.0E+Ob 1.0E-1c 
Silver 1.0E+Oc 2.5E-1d 5.0E-3c 

Vanadium 5.5E-3a 1.0E+Ob 2.5E-3a 

Zinc 1.5E+oa 3.0E-1d 1.0E-1" 
Organich 

Acenaphthene 2.1E-1 2.1E+1 2.1 E-4 
Acetone 5.3E+1 1.3E+1 1.0E-B 
Anthracene 1.0E-1 2.2E+1 7.3E-4 
Aroclor-1242 1.6E-1 2.1E+1 3.2E-4 
Aroclor-1248 2.2E-2 2.5E+1 1.1 E-2 
Aroclor-1254 1.2E-2 2.6E+1 3.2E-2 
Aroclor -1260 1.1E-2 2.7E+1 3.8E-2 
Benzo(a}anthracene 2.2E-2 2.5E+1 1.1E-2 
Benzo(a)pvrene 1.1 E-2 2.7E+1 3.8E-2 
Benzo(b )fluoranthene 6.2E-3 2.8E+1 1.1 E-1 
Benzo(g,h,i}perylene 6.1E-3 2.BE+1 1.2E-1 
Benzo(k)fluoranthene 4.3E-3 2.9E+1 2.1E-1 
2-Butanone 2.6E+1 1.4E+1 3.7E-8 
Butylbenzylphthalate 6.BE-2 2.3E+1 1.6E-3 
Carbazole 3.9E+1 1.3E+1 1.8E-8 
Chrysene 1.5E-2 2.6E+1 2.3E-2 
1,3-Dichlorobenzene 3.5E-1 2.0E+1 8.2E-5 
Diethylphthalate 1.4E+0 1.7E+1 6.6E-6 
Di-n-butvl phthalate B.4E-2 2.2E+1 1.1E-3 
Di-n-octyl phthalate 3.7E-2 2.4E+1 4.5E-3 
bis(2-Ethylhexyl} phthalate 1.6E-3 3.2E+1 1.3E+O 
Fluoranthene 5.7E-2 2.3E+1 2.1E-3 
Fluorene 1.5E-1 2.1E+1 3.8E-4 
Hexachlorobenzene 3.3E-2 2.4E+1 5.6E-3 
Indeno(1,2,3-cd)pvrene 6.1 E-3 2.8E+1 1.2E-1 
2-Nitrotoluene 1.8E+O 1.7E+1 4.4E-6 

Refer to footnotes at end of table. 

ALl10-04IWP/SNL04:rs5463-g.doc G-43 840857.02.12 10(05/042:21 PM 



RISK ASSESSMENT FOR SWMU 46 10/5/2004 

Table 15 (Concluded) 
Transfer Factors Used in Exposure Models for COPECs at SWMU 46 

COPEC 
Phenanthrene 
Pyrene 
Toluene 

aBaes et al. 1984. 
bDefault value. 
cNCRP 1989. 
dStafford et al. 1991. 
eMa 1982. 
flAEA 1994. 

Soil-to-Plant 
Transfer Factor 

8.9E-2 
3.3E-2 
1.0E+O 

Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

2.2E+1 9.6E-4 
2.4E+1 5.8E-3 
1.8E+1 1.3E-5 

gNo data found for food chain transfers of cyanide; however, because of its high metabolic activity, 
cyanide is assumed not to transfer in the food chain. 
hSoil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the Log Kow value of compound. 

COPEC = Constituent of potential ecological concern. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
SWMU = Solid Waste Management Unit. 
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Table 16 
Media Concentrationsa for COPECs at SWMU 46 

Soil Plant Soil Deer Mouse 
COPEC (Maximum)a Foliageb Invertebrateb Tissuesc 

Inorganic 
Arsenic 4.4E+O 1.8E-1 4.4E+O 1.5E-2 
Barium 3.3E+2d 5.0E+1 3.3E+2 1.2E-1 
Cadmium 2.1E+2 1.2E+2 1.3E+2 2.2E-1 
Chromium (total) 7.9E+1d 3.1E+O 1.0E+1 7.7E-1 
Chromium VI 2.1E+O 8.3E-2 2.7E-1 2.0E-2 
Copper 1.3E+2d 1.1E+2 3.3E+1 2.3E+0 
Cyanide (total) 1.3E-1d O.OE+O O.OE+O O.OE+O 
Lead 6.7E+1d 6.0E+O 2.7E+0 1.4E-2 
Mercury 7.7E-2 7.7E-2 7.7E-2 6.1E-2 
Nickel 3.8E+2 7.6E+1 1.4E+2 2.2E+0 
Selenium 2.6E-1d 1.3E-1 2.6E-1 6.3E-2 
Silver 1.2E+1 1.2E+1 3.1E+O 1.2E-1 
Vanadium 4.7E+1 2.6E-1 4.7E+1 1.9E-1 
Zinc 1.5E+2d 2.2E+2 4.5E+1 4.3E+1 
Organic 
Acenaphthene 6.3E-3d 1.3E-3 1.3E-1 4.2E-5 
Acetone 2.4E-3d 1.3E-1 3.0E-2 2.5E-9 
Anthracene 2.1E-2d 2.2E-3 4.7E-1 5.3E-4 
Aroclor-1242 7.1E-2 1.2E-2 1.5E+0 7.7E-4 
Aroclor-1248 2.6E-3d 5.8E-5 6.5E-2 1.1E-3 
Aroclor-1254 8.2E-2 1.0E-3 2.2E+0 1.1 E-1 
Aroclor -1260 2.0E-2 2.3E-4 5.3E-1 3.1 E-2 
Benzo(a)anthracene 2.6E-1 5.7E-3 6.5E+0 1.2E-1 
Benzo(a)pyrene 4.4E-1 5.0E-3 1.2E+1 6.8E-1 
Benzo(b)fluoranthene 5.1E-1 3.1E-3 1.4E+1 2.5E+0 
Benzo(g,h,i)perylene 3.1E-1 1.9E-3 8.7E+0 1.6E+0 
Benzo(k)fluoranthene 4.7E-1 2.0E-3 1.4E+1 4.6E+0 
bis(2-Ethylhexyl) phthalate 8.3E-1 1.3E-3 2.6E+1 5.3E+1 
2-Butanone 1.1 E-1 2.8E+0 1.5E+0 2.5E-7 
Butylbenzylphthalate 1.6E-2d 1.1 E-3 3.6E-1 8.9E-4 
Carbazole 1.BE-2d 7.0E-1 2.4E-1 2.7E-B 
Chrysene 4.4E-1 6.5E-3 1.1 E+1 4.1E-1 
1,3-Dichlorobenzene 4.9E-3d 1.7E-3 9.6E-2 1.2E-5 
Diethylphthalate 8.BE-2d 1.3E-1 1.5E+0 1.7E-5 
Di-n-butyl phthalate 2.6E-2d 2.2E-3 5.9E-1 9.BE-4 
Di-n-octyl phthalate 1.0E-2d 3.BE-4 2.4E-1 1.7E-3 
Fluoranthene 4.5E-1 2.6E-2 1.0E+1 3.5E-2 
Fluorene 6.7E-3d 9.9E-4 1.4E-1 8.6E-5 
Hexachlorobenzene 5.7E-3d 1.9E-4 1.4E-1 1.2E-3 
Indeno( 1 ,2,3-cd)pyrene 3.5E-1d 2.1E-3 9.7E+0 1.7E+0 
2-Nitrotoluene 1.5E-2 2.BE-2 2.6E-1 2.0E-6 

Refer to footnotes at end of table. 
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Table 16 (Concluded) 
Media Concentrationsa for COPECs at SWMU 46 

Soil Plant Soil Deer Mouse 
COPEC (Maximum)a FoJiageb Invertebrateb Tissuesc 

Phenanthrene 1.4E-1 1.2E-2 3.1E+O 4.7E-3 
Pyrene 6.0E-1 2.0E-2 1.5E+1 1.3E-1 
Toluene 8.0E-3 8.0E-3 1.4E-1 3.0E-6 

aln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weight. Values have been rounded to two 
significant digits after calculation. 
bProduct of the soil concentration and the corresponding transfer factor. 
cBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dEstimated value. 
COPEC = Constituent of potential ecological concern. 
EPA = U.S. Environmental Protection Agency. 
SWMU = Solid Waste Management Unit. 
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Table 17 
Toxicity Benchmarks for Ecological Receptors at SWMU 46 

Mammalian NOAELs Avian NOAELs 
Test Deer Burrowing 

Plant Mammalian Species Mouse Avian Test Species Owl 
COPEC Benchmarka,b Test Speciesc,d NOAELd,e NOAELe,f Test Speciesd NOAELd,e NOAELe,g 

Inorganic 
Arsenic 10 Mouse 0,126 0,133 Mallard 5,14 5.14 
Barium 

. 
500 Rath 5.1 10.5 Chicken 20,8 20.8 

Cadmium 3.0 Rati 1,0 1,9 Mallard 1.45 1.45 
Chromium (total) 1.0 Rat 2737 5354 Black Duck 1.0 1,0 

Chromium VI 1.0 Rat 3.28 6.42 - - -
Copper 100 Mink 11.7 29,8 Chicken 47 47 
Cyanide - Rati 68.7 126 - - -
Lead 50 Rat 8.0 16,6 American Kestrel 3.85 3.85 
Mercury (orQanic) 0.3 Rat 0.032 0.063 Mallard 0.0064 0.0064 
Mercury (inorganic) 0,3 Mouse 13,2 14.0 Japanese Quail 0.45 0.45 
Nickel 30 Rat 40 78 Mallard 77.4 77.4 
Selenium 1.0 Rat 0.20 0.39 Screech Owl 0.44 0.44 
Silver 2,0 Rat 17.8k 34,8 - - -
Vanadium 2.0 Ratl 0.21 0.38 Mallard 11.4 11.4 
Zinc 50 Rat 160 313 Chicken 14,5 14,5 
Organic 
Acenaphthene 18m Mouse 17.5n 18.5 - - -
Acetone - Rat 10,0 19.6 - - -
Anthracene 18m Mouse 100n 106 - - -
Aroclor -1242 40 Mink 0,069 0,175 Screech Owl 0.41 0.41 
Aroclor -1248 40 Rhesus Monkey 0.01 0,04 - - -
Aroclor-1254 40 Oldfield Mouse 0,068 0.059 Ring-Necked 0,18 0.18 

Pheasant 
Aroclor-1260 40 Rat 0.04 0.08 - - -
Benzo(a)anthracene 18m Mouse 1.00 1.06 - - -
Benzo(a)pyrene 18m Mouse 1.0 1,06 - - -

Refer to footnotes at end of table. 
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COPEC 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
2-Butanone 
Butylbenzylphthalate 
Carbazole 
Chrysene 
1,3-Dichlorobenzene 
Diethylphthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
bis(2-Ethylhexyl) 
phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Indeno(1,2,3-cd)pyrene 
2-Nitrotoluene 
Phenanthrene 
Pyrene 
Toluene 

"In mg/kg soil dry weight. 
bEfroymson et al. 1997. 

Table 17 (Continued) 
Toxicity Benchmarks for Ecological Receptors at SWMU 46 

Mammalian NOAELs 
Test Deer 

Plant Mammalian Species Mouse Avian 
Benchmarka,b Test Speciesc,d NOAELd,e NOAELe,f Test Speciesd 

18m Mouse 1.00 1.06 -
18m Mouse 1.00 1.06 -
18m Mouse 1.00 1.06 -
- Rat 1771 3464 -
- Rat 159P 311 -
- - - - -

18m Mouse 1.00 1.06 -
- Rat 116q 227 -
- Mouse 75.3r 79.7 -

200 Mouse 550 582 Ringed Dove 
- Mouse 79.4s 84.0 -

- Mouse 18.3 19.4 RinQed Dove 
18m Mouse 12.5n 13.2 -
18m Mouse 12.5n 13.2 -
- Rat 0.29P 0.57 -

18m Mouse 1.00 1.06 -
- Rat 1.79t 3.50 -

18m Mouse 1.00 1.06 -
18m Mouse 7.5n 7.9 -
200 Mouse 26 27.5 -

Avian NOAELs 
Burrowing 

Test Species Owl 
NOAELd,e NOAELe,g 

- -
- -
- -
- -
- -
- -
- -
- -
- -

0.11 0.11 
- -

1.1 1.1 
- -
- -
- -
- -
- -
- -
- -
- -

CBody weights (in kg) for the NOAEL conversion are as follows: mouse, 0.030; rat, 0.350; mink, 1.0; rhesus monkey, 5.0; oldfield mouse, 0.014 
(except where noted). 
dSample et al. 1996, except where noted, 
eln mg/kg body weight per day. 
fBased upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kg and a mammalian 
scaling factor of 0.25. 
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Table 17 (Concluded) 
Toxicity Benchmarks for Ecological Receptors at SWMU 46 

9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kg. 
iBody weight: 0.303 kg. 
iBody weight: 0.273 kg. 
kBased upon a rat lowest-observed-adverse-effect level of 89 mg/kg/day (EPA 2003) and an uncertainty factor of 0.2. 
IBody weight: 0.260 kg. 
mFrom Sims and Overcash (1983). 
nBased upon subchronic NOAEL from EPA (2003) and an uncertainty factor of 0.1. 
°No data available. Toxicity value based upon NOAEL for benzo(a)pyrene. 
PEPA 2003. 
qNOAEL based upon rat NOAEL for 1 ,2-dichlorobenzene of 134 mg/kg/day (EPA 2003) and ratio of mouse intraperitoneal LOso values 
(1,062/1,228) from RTECS (Micromedex, Inc. 1997). 
rNOAEL based upon mouse NOAEL for bis(2-ethylhexyl) phthalate and ratio of LOso values (6,800/1,500) from RTECS (Micromedex, Inc. 1997). 
5NOAEL based upon mouse NOAEL for bis(2-ethylhexyl) phthalate and ratio of LOso values (6,513/1,500) from RTECS (Micromedex, Inc. 1997). 
tNOAEL based upon rat NOAEL for TNT of 1.6 mg/kg/day (Talmage and Opresko 1995) and ratio of LOso values (891/795) from RTECS 
(Micromedex, Inc. 1997). 
COPEC = Constituent of potential ecological concern. 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
LOso = Acute lethal dose to 50 percent of the test population. 
mg = Milligram(s). 
NOAEL = No-observed-adverse-effect level. 
RTECS = Registry of Toxic Effects of Chemical Substances. 
SWMU = Solid Waste Management Unit. 
TNT = 2,4,6-trinitrotoluene. 

= Insufficient toxicity data. 
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COPEC 
Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium (total) 
Chromium VI 
Copper 
Cyanide (total) 
Lead 
Mercury (organic) 
Mercurv (inorganic) 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
Organic 
Acenaphthene 
Acetone 
Anthracene 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Benzo( a )anthracene 
Benzo(a)pvrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Refer to footnotes at end of table. 

Plant HQa 

4.4E-1 
6.6E-1 
7.1E+1 
7.9E+1 
2.1E+O 
1.3E+O 

-
1.3E+O 
2.6E-1 
2.6E-1 
1.3E+1 
2.6E-1 
6.2E+O 
2.3E+1 
3.0E+O 

3.5E-4 
-

1.2E-3 
1.8E-3 
6.5E-5 
2.0E-3 
5.0E-4 
1.4E-2 
2.4E-2 
2.8E-2 
1.7E-2 
2.6E-2 

Table 18 
HQs for Ecological Receptors at SWMU 46 

Deer Mouse Deer Mouse Deer Mouse 
HQ HQ HQ Burrowing Owl 

(Herbivorous)a (Omnivorousla (Insectivorous)a HQ" 

3.1 E-1 2.8E+O 5.2E+O 2.2E-3 
8.3E-1 2.9E+O 5.OE+O 3.6E-2 
1.0E+1 1.0E+1 1.1E+1 3.4E-1 
1.4E-4 2.4E-4 3.4E-4 2.6E-1 
3.0E-3 5.3E-3 7.6E-3 -
5.7E-1 3.8E-1 1.9E-1 1.2E-2 
3.2E-6 3.2E-6 3.2E-6 -
7.3E-2 5.6E-2 . 4.0E-2 3.9E-2 
1.9E-1 1.9E-1 1.9E-1 1.1E+O 
8.7E-4 8.7E-4 8.7E-4 1.5E-2 
1.7E-1 2.3E-1 3.0E-1 1.4E-2 
5.4E-2 8.0E-2 1.1 E-1 1.7E-2 
5.7E-2 3.6E-2 1.5E-2 -
4.8E-1 9.9E+O 1.9E+1 1.1 E-2 
1.1 E-1 6.8E-2 2.4E-2 3.5E-1 

1.2E-5 5.5E-4 1.1 E-3 -
1.0E-3 6.2E-4 2.4E-4 -

3.9E-6 3.4E-4 6.9E-4 -
1.2E-2 6.7E-1 1.3E+O 5.9E-4 
4.5E-4 1.3E-1 2.7E-1 -

6.9E-3 2.8E+O 5.6E+O 6.8E-2 
1.2E-3 5.2E-1 1.0E+O -
1.6E-3 4.8E-1 9.5E-1 -
2.0E-3 8.5E-1 1.7E+O -
1.9E-3 1.0E+O 2.1E+O -
1.2E-3 6.4E-1 1.3E+O -
1.7E-3 1.0E+O 2.0E+O -
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Table 18 (Concluded) 
HQs for Ecological Receptors at SWMU 46 

COPEC Plant HQa 
2-Butanone -
Butylbenzylphthalate -
Carbazole -
Chrysene 2.4E-2 
1,3-Dichlorobenzene -
Diethylphthalate -
Di-n-butyl phthalate 1.3E-4 
Di-n-octvi phthalate -

bis(2-Ethvlhexvl) phthalate -

Fluoranthene 2.5E-2 
Fluorene 3.7E-4 
Hexachlorobenzene -
Indeno(1,2,3-cd)pvrene 1.9E-2 
2-Nitrotoluene -
Phenanthrene 7.7E-3 
Pyrene 3.4E-2 
Toluene 4.0E-5 

Hlb 2.0E+2 

aBold values indicate the HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 
COPEC = Constituent of potential ecological concern. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU = Solid Waste Management Unit. 

Deer Mouse 
HQ 

(Herbivorous)a 
1.3E-4 
7.0E-7 

-
2.2E-3 
1.2E-6 
2.5E-4 
7.3E-7 
1.1 E-6 
1.4E-4 
4.1 E-4 
1.3E-5 
8.3E-5 
1.3E-3 
1.2E-3 
2.2E-3 
6.2E-4 
4.6E-5 

1.3E+1 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse 
HQ 

(Omnivorous)a 
9.6E-5 
9.1 E-5 

-
8.3E-1 
3.4E-5 
1.6E-3 
7.9E-5 
2.3E-4 
1.0E-1 
6.1 E-2 
8.4E-4 
1.9E-2 
7.1 E-1 
6.4E-3 
2.3E-1 
1.4E-1 
4.3E-4 

I 3.7E+1 

Deer Mouse 
HQ Burrowing Owl 

(Insectivorous)a HQa 
6.5E-5 -
1.8E-4 -

- -
1.7E+O -
6.6E-5 -
3.0E-3 -
1.6E-4 1.5E-3 
4.5E-4 -
2.1 E-1 5.4E+O 
1.2E-1 -
1.7E-3 -
3.8E-2 -
1.4E+O -
1.2E-2 -
4.6E-1 -
2.9E-1 -
8.2E-4 -

6.2E+1 7.6E+O 



RISK SCREENING ASSESSMENT FOR SWMU 46 101512004 

Tables 19 and 20 summarize the internal and external dose-rate model results for U-235 and 
U-238 for the deer mouse and burrowing owl, respectively. The total radiation dose rate 
to the deer mouse was predicted to be 3.4E-4 rad/day and that for the burrowing owl was 
3.3E-4 rad/day. The dose rates for the deer mouse and the burrowing owl are lower than the 
benchmark of 0.1 rad/day. 

V11.3.5 

Table 19 
Total Dose Rates for Deer Mice 

Exposed to Radionuclides at SWMU 46 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

U-235 ND (0.287) 7.6E-6 
U-238 2.07 3.4E-4 
Total Dose 3.4E-4 

MDA 
ND ( ) 
pCi/g 
SWMU 

= Minimum detectable activity. 
= Not detected above the MDA, shown in parentheses. 
= Picocurie(s) per gram. 
= Solid Waste Management Unit. 

Table 20 
Total Dose Rates for Burrowing Owls 

Exposed to Radionuclides at SWMU 46 

Maximum Activity Total Dose 
Radionuclide (pCi/g) (rad/day) 

U-235 ND (0.287) 5.8E-6 
U-238 2.07 3.2E-4 
Total Dose 3.3E-4 

MDA 
ND ( ) 
pCi/g 
SWMU 

= Minimum detectable activity. 
= Not detected above the MDA, shown in parentheses. 
= Picocurie(s) per gram. 
= Solid Waste Management Unit. 

Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 46. 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at the site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 

These conservative assumptions are used to be more protective of the ecological resources 
potentially affected by the site. Conservatisms incorporated into this risk assessment include 
the use of maximum analyte concentrations measured in soil to evaluate risk, the use of wildlife 
toxicity benchmarks based upon NOAEL values, and the incorporation of strict herbivorous and 
strict insectivorous diets for predicting the extreme HQ values for the deer mouse. Each of 
these uncertainties, which are consistent among each of the site-specific ecological risk 
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assessments, is discussed in greater detail in the uncertainty section of the ecological risk 
assessment methodology document for the SNUNM ER Program (IT July 1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-235 and U-238 are primarily related to those inherent in the radionuclide-specific data. 
Radionuclide-dependent data are measured values that have their associated errors. The 
dose-rate models used for these calculations are based upon conservative estimates on 
receptor shape, radiation absorption by body tissues, and intake parameters. The goal is to 
provide a realistic but conservative estimate of a receptor's internal and extemal exposure to 
radionuclides in soil. These dose estimates are conservatively based upon detection limits of 
the two radionuclides. 

The assumption of an area use factor of 1.0 is a source of uncertainty for the burrowing owl at 
this site. Because SWMU 46 is approximately 2.25 acres in size and the home range of the 
burrowing owl is 35 acres, an area use factor of approximately 0.064 would be justified for this 
receptor. This is sufficient to reduce the burrowing owl HQ for mercury (based upon the 
organic form) from 1.1 to 0.070 and that for bis(2-ethylhexyl) phthalate from 5.4 to 0.35. Thus, 
the predictions of potential risk to this receptor can be attributed to the conservative assumption 
that all food and soil ingested comes from the site. 

In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. For some inorganic COPECs, conservatisms in the modeling 
of exposure and risk result in the prediction of risk to ecological receptors when exposed at 
background concentrations. As shown in Table 21, the HQs for plants associated with 
exposure to background concentrations of total chromium, vanadium, and zinc are greater than 
unity as are the HQs for the omnivorous and insectivorous deer mice from exposures to 
background levels of arsenic, barium, and vanadium. The maximum concentration of arsenic 
(4.41 mg/kg) is only very slightly above the background screening value of 4.4 mg/kg. 
Therefore, even though HQs greater than unity were found for the omnivorous and 
insectivorous deer mice from exposures to arsenic, it can be concluded that these exposures 
are essentially within the range of background. The HQs can be attributed to conservatisms in 
the modeling (e.g., the use of NOAELs as the toxicity benchmark and the assumption of 
100-percent bioavailability). Similarly, in the cases of barium and vanadium, background may 
account for approximately 61 and 71 percent (respectively) of the HQ values shown in Table 18 
for these two COPECs, and exposure to background levels also results in HQs greater than 
unity for the omnivorous and insectivorous deer mice. Again, it is likely that the actual risks to 
the omnivorous and insectivorous deer mice from exposure to barium and vanadium at 
SWMU 46 are overestimated by the HQs calculated in this risk assessment because of 
conservatisms incorporated into the exposure assessment and the toxicity benchmarks for 
these two COPECs. 

Another significant source of uncertainty associated with the prediction of ecological risk at this 
site is the use of the maximum measured concentrations as the exposure point concentrations. 
This results in a conservative exposure scenario that does not necessarily reflect actual site 
conditions. The mean soil concentration of each COPEC, for example, is more likely to be 
representative of the average exposure experienced by receptors at this site. To assess the 
potential degree of overestimation caused by using the maximum measured soil concentrations 
in the exposure assessment, the 95% UCL of the mean soil concentration was calculated for 
each of the COPECs with HQs greater than unity to determine whether these HQs can be 
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Table 21 
HQs for Ecological Receptors Exposed to Background Concentrations at SWMU 46 

Constituent of Deer Mouse Deer Mouse Deer Mouse 
Potential HQ HQ HQ Burrowing Owl 

Ecological Concern Plant HQ (Herbivorous) (Omnivorous) (Insectivorous) HQ 
Arsenic 4.4E-1 3.1 E-1 2.8E+O S.2E+O 2.2E-3 
Barium 4.0E-1 5.0E-1 1.8E+O 3.0E+O 2.2E-2 
Cadmium 1.7E-1 2.4E-2 2.5E-2 2.6E-2 8.1 E-4 
Chromium (total) 1.3E+1 2.2E-5 3.9E-5 5.6E-5 4.3E-2 
Chromium VI NA NA NA NA NA 
Copper 1.7E-1 7.3E-2 4.8E-2 2.4E-2 1.5E-3 
Cyanide (total) NA NA NA NA NA 
Lead 2.2E-1 1.2E-2 9.5E-3 6.7E-3 6.6E-3 
Mercury (organic) 1.7E-1 1.3E-1 1.3E-1 1.3E-1 7.1E-1 
Mercury (inorganic) 1.7E-1 5.7E-4 5.7E-4 5.7E-4 1.0E-2 
Nickel 8.5E-1 1.1 E-2 1.6E-2 2.0E-2 9.4E-4 
Selenium 5.0E-1 1.0E-1 1.5E-1 2.0E-1 3.3E-2 
Silver 2.5E-1 2.3E-3 1.4E-3 6.0E-4 -
Vanadium 1.7E+1 3.4E-1 7.0E+O 1.4E+1 7.8E-3 
Zinc 1.SE+O 5.7E-2 3.5E-2 1.2E-2 1.8E-1 

Note: Bold values indicate the HQ exceeds unity. 
HQ = Hazard quotient. 
NA = Not applicable (background value not calculated). 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 
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accounted for by the magnitude of the extreme measurement. It should be noted that the 
95% UCL is itself a conservative estimate of the true mean soil concentration. 

For the six polynuclear aromatic hydrocarbons (PAHs) that showed HOs greater than 
unity for the insectivorous deer mouse (Le., benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, and indeno(1 ,2,3-cd)pyrene), exposures 
to the 95% UCLs (0.106, 0.145, 0.090, 0.102, 0.110, and 0.080, respectively) resulted in HOs 
less than unity for the insectivorous deer mouse. Therefore, predictions of risk from these 
COPECs can be attributed to the use of the maximum concentration value. It should be noted 
from Table 17 that for all of these PAHs, except benzo(a)pyrene, compound-specific toxicity 
information could not be found; the toxicity benchmark used to evaluate potential risk is 
conservatively based upon benzo(a)pyrene, which is considered to be among the most toxic of 
the PAHs. It is therefore concluded that the HOs for these compounds shown in Table 18 
significantly overestimate the potential for risk to the deer mouse, and that the actual potential 
for risk is likely to be very low. 

In the case of Aroclor-1242, the 95% UCL (0.017 mg/kg) is low enough to reduce the HO for 
the insectivorous mouse to less than unity. For Aroclor-1254, the 95% UCL reduces the HO for 
the omnivorous mouse to less than unity and that for the insectivorous mouse to 1.7, which 
indicates a low potential for risk. For bis(2-ethylhexyl) phthalate, exposure of the burrowing owl 
to the 95% UCL concentration (0.218 mg/kg) reduces its HO to 1.4. When the area use factor 
of 0.064 (see above) is applied to this HO, it is further reduced to 0.090. Therefore, the 
predicted risk to this receptor from exposure to bis(2-ethylhexyl) phthalate is accounted for by 
the conservative assumptions used in the initial calculation of the HOs. 

The 95% UCL for barium (232 mg/kg) reduces the HOs for the omnivorous and insectivorous 
deer mice to 2.0 and 3.5, respectively, which are close to those based upon background 
exposures (Table 21). For cadmium, exposures of the herbivorous, omnivorous, and 
insectivorous deer mice to the 95% UCL (69.7 mg/kg) reduces the HOs to 3.3, 3.4, and 3.6, 
respectively, which indicate a low potential for risk. In plants, the HO for cadmium is reduced 
from 71 to 23. For nickel and silver, the 95% UCLs (147 and 4.58 mg/kg, respectively) reduce 
the plant HOs to 4.9 and 2.3 (respectively), and for copper, the 95% UCL (90.0 mg/kg) reduces 
the plant HO to less than unity. In the case of total chromium, however, the plant HO based 
upon the 95% UCL (25 mg/kg) is 25. Thus, with the exceptions of plant exposures to cadmium 
and total chromium, all HOs based upon the 95% UCLs at SWMU 46 are less than 5, and 
therefore indicate a low potential for risk to ecological receptors. 

For total chromium, it should be noted that the plant toxicity benchmark for this metal is based 
upon chromium VI, which may be more toxic to plants than the more common chromium III. 
The majority of the total chromium measured at SWMU 46 is expected to be chromium III. In 
fact, chromium VI was found to represent less than 1 percent of total chromium at this site 
(based upon the maximum concentrations) and the plant HO for chromium VI (2.1) indicates a 
low potential for risk from this COPEC. For this reason, it is uncertain whether the calculated 
HO for total chromium accurately predicts the potential risk to plants. Further, this benchmark 
is conservatively based upon laboratory tests using soil amendments with a highly available 
form of chromium (Efroymson et al. 1997). It is likely that only a small fraction of the chromium 
in the soil at SWMU 46 is in a form that is highly available for plant uptake; therefore, the plant 
toxicity benchmark for this metal probably overestimates risk to plants to a significant degree. 
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Similar uncertainty exists concerning the plant HO for cadmium. Although several studies were 
used in the derivation of the plant toxicity benchmark for cadmium (Efroymson et al. 1997), 
most of these studies (including all that showed LOAEL values less than the accepted 
benchmark value) were based upon the addition of cadmium as cadmium chloride, which is 
expected to be highly available to plants. The LOAEL values from these studies range upwards 
to 300 mg/kg cadmium in soil, which encompasses the concentrations measured at SWMU 46. 
Therefore, the potential for significant risk to plants from exposure to cadmium at this site is 
probably low. 

Based upon this uncertainty analysis, ecological risks at SWMU 46 are generally expected to 
be low. HOs greater than unity were initially predicted; however, closer examination of the 
exposure assumptions and toxicity benchmarks revealed an overestimation of risk primarily 
attributed to conservatism in the exposure concentrations, in the assumed area use factor, and 
in the toxicity benchmark values used in the HO calculations for this site. 

VII.3.6 Risk Interpretation 

Ecological risks associated with SWMU 46 were estimated through a screening assessment 
that incorporated site-specific information when available. Initial calculations of HOs indicated a 
potential for risk for 12 inorganic and 9 organic COPECs. However, based upon the analysis of 
uncertainties associated with these HOs, the actual potential for risk to ecological receptors is 
expected to be low. This is primarily due to the use of maximum detected values as the 
exposure point concentrations for these HOs. Predicted risks from exposures based upon the 
95% UCL concentrations are significantly lower. All HOs based upon the 95% UCLs were less 
than 5 and/or could be attributed to conservative toxicity benchmarks or conservative 
assumptions of bioavailability. Based upon this final analysis, ecological risks associated with 
SWMU 46 are expected to be low. 

VII.3.7 Screening Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for NFA. 
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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

10/5/2004 

Sandia National Laboratories/New Mexico (SNLlNM) uses a default set of exposure routes and 
associated default parameter values developed for each future land-use designation being 
considered for SNLlNM Environmental Restoration (ER) Project sites. This default set of 
exposure scenarios and parameter values are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNLlNM solid waste 
management units (SWMUs) have similar types of contamination and physical settings, 
SNLlNM believes that the risk assessment analyses at these sites can be similar. A default set 
of exposure scenarios and parameter values facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used are those that SNLlNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNLlNM will use these default exposure routes and 
parameter values in future risk assessments. 

At SNLlNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNLlNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October 
1995); Workbook: Future Use Management Areas 3,4, 5, and 6 (DOE and USAF Januarv 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this 
time, all SNLlNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. 

The SNLlNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 
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• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

• Ingestion of contaminated surface water while swimming 

• Dermal contact with chemicals in water 

• Dermal contact with chemicals in soil 

• Inhalation of airborne compounds (vapor phase or particulate) 

• External exposure to penetrating radiation (immersion in contaminated air; 
immersion in contaminated water; and exposure from ground surfaces with 
photon-emitting radionuclides) 

Based upon the location of the SNLlNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNLlNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNLlNM ER has, therefore, excluded the 
following five potential exposure routes from further risk assessment evaluations at any 
SNLlNM SWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (non radiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNLlNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land-use scenarios. The general equation for calculating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and 'TeChnical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volurne 1 (EPA 1989, 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
" projects to compare environmental transport models. 

Also shown are the default values SNLlNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use scenarios, based upon EPA and other 
governmental agency guidance. The pathways and values for chemical contaminants are 
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters 
that are left as the default values provided with the code are not discussed. Further information 
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.govlresrad/home2/ or 
http://web.ead.anl.govlresrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (Le., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where; 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable risk of 1 E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (Le., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard from radioactive cornpounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in RAGS 
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C * IR * CF * EF * ED 1 = -"-,--------
S BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mgj/kilogram [kgj-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Cs *JR*EF*ED*(,YvF or )1,EF) J = ____________ -2~ __ ~~~ 

s BW*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Inhalation rate (cubic meters [m3j/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF= particulate emission factor (m3/kg) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED 
D =..::LS --=-=--~----=---=.=:...-=--..:::.::.---=-

a BW*AT 

Da = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-6 kg/mg) 
SA = Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 
ABS= Absorption factor (unitless) 
EF = Exposure frequency (events/year) 
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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

1015/2004 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *lR*EF*ED I = ---,,"-' -----
W BW*AT 

Iw = Intake of contaminant from water ingestion (mg/kg/day) 
Cw = Chemical concentration in water (mg/liter [LJ) 
IR = Ingestion rate (Llday) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged) ( days) 

Groundwater Inhalation 

The amount of a constituent taken into the body via exposure to volatilization from showering or 
other household water uses will be evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991): 

where: 

C *K*lR. *EF*ED J = 11.' , 

W BW*AT 

Iw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K = volatilization factor (0.5 Llm3) 
IRj = Inhalation rate (m3/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1x10-5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

Tables 2 and 3 show the default parameter values suggested for use by SNLlNM at SWMUs, 
based upon the selected land-use scenarios for non radiological and radiological COCs, 
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respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNLlNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNLlNM will use the described default exposure routes and parameter values in risk 
assessments at sites that have an industrial, recreational, or residential future land-use 
scenario. There are no current residential land-use designations at SNLlNM ER sites, but 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. For sites designated as industrial or recreational land use, 
SNLlNM will provide risk parameter values based upon a residential land-use scenario to 
indicate the effects of data uncertainty on risk value calculations or in order to potentially 
mitigate the need for institutional controls or restrictions on SNLlNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. If these exposure routes and parameters are acceptable, SNLlNM will use them in 
risk assessments for all sites where the assumptions are consistent with site-specific 
conditions. All deviations will be documented. 
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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250a,b 52 wk/vr)a.b 350a,b 
Exposure Duration (yr) 25a,b,e 30a,b,e 30a,b,e 

70a,b,e 70 Adulta,b,e 70 Adulta,b,e 

Body Wei~ht (k~) 15 Childa,b,e 15 Childa,b,e 

Averaging Time (days) 
for Carcinogenic Compounds 25,550a,b 25,550a,b 25,550 a,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 a,b 10,950a,b 10,950 a,b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 100a,b 200 Childa,b 200 Child a,b 
100 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa 

Inhalation Rate (m3/day) 20a,b 30 Adulta 20 Adulta 

Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway 
2.4a 2.4a 2.4a 

Ingestion Rate (liter/day) 
Dermal Pathway 

0.2 Childa 0.2 Childa 

Skin Adherence Factor (m~/cm2) 0.2a 0.07 Adulta 0.07 Adulta 

Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa 

(cm2/day) 3,300a 5,700 Adulta 5,700 Adulta 

Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

aTechnical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
eExposure Factors Handbook (EPA August 1997). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = MilJigram(s). 
NA = Not available. 
wk = Week(s). 
yr = Year(s). 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a,b 30a,b 

Body Weight (kg) 70 Adulta,b 70 Adull",b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 

Averaging Time (days) 
(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d,e 10,950e 

Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-5 d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997). 
GEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
eSNUNM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s). 
yr = Year(s). 
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APPENDIX 2 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 

10/5/2004 

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern (COCs) for initial risk calculation. If the maximum concentrations 
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism 
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When 
the site has been adequately characterized, an estimate of the mean concentration of the 
COCs is more representative of actual site conditions. The NMED has proposed the use of the 
95% upper confidence limit (UCL) of the mean to represent average concentrations at a site 
(NMED December 2000). The 95% UCL is calculated according to NMED guidance (Tharp 
June 2002) using the U.S. Environmental Protection Agency ProUCL program (EPA April 
2002). Attached are the outputs from that program and the calculated UCLs used in the risk 
analysis. 
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g9!§._!:I~.!,..c:>.9J'lorma!..1l!~% Si9ni!icCi!lc;~.~lO!:v_el.'. ______ . 
Data not Normal: Try Non-parametric UCL ---- --.. ·-·--·------·--~---·----f~~·"---·------------·-·-··--,---.-----------

--- ---------_!---_._-----_._._---.j---.-----_ . ..:..... 

. ._ 9W"<>_lJCLJ8_s.:'l!.f1l ing N()r!!l~l Da!CIL____. 
Student's-t 14.94352 

_ . ._9.9.l"!~~.f~.LJl..~l!.~!~ci.f()r Skewnes:,;) _ 
Adjust~d::gL, I.. ..2(),32093 
Modified-t 15.41508' 

9.9 to,loNOI1.:p'ara_m_et!iG~<::~._ .. _ 
CLT 
Jackknife 
§t51ndCirdJOl()_oJ:5tr<JP 
Bootstrap-t 
Cheb;;s·hevfMean~ sici) 

14.74438 . . __ ._-_ .. __ .- ._ .. ,._-_._-_._.--_ .. _--
14.94352 
14.61795 
41.35214 

-- -- --------

40.58537 



,------------------------------

SWMU 46 Human Health --, .. _--- -_. -.. ----~----.-.. -.--.----. , 

~~m m_~rx§tatistfcsJ~~_~==---i Nickel 
i'J\Jrn~er ()fSampl~,! 

Minimum 
66! , 

. ···--r-----·3:64i" 
Maximum------ .... ------r-----379i---------
Mean - ···-·-.. ---·---·-----r 24,80106r-- . 

Medi§"n=·-===-=:~_~= .. : ___ ~=:_--:_=::.:· 8, l.?I~~----
St.?J1Eard,Devi?!ion .... ___ 51.16346! 
Varianc.e._ ............. __ .. _____ .. ____ .. . __ .1~fl:TL 
Coefficient of Variation 2.062955! Skewness·---- - -TS·.534736r--

Lilliefors 5% Critical Value 
D_~a_t:Jot L09IlCJrm_al<.lti5%.Significance Levell 
Data not Normal: Try Non-parametric UCL 

_ •• _- -_ •• , •••• ---.--•••• n •••••••• -_ •• - ...... --------'------'--~---l-----.--~-~---r-

! 
________ • __ - ____ ._.-______ n __ • 

. __ ._ ._9~ ",Io_U.f..L0~su'!'..[I:1g.i'Jorrn?_IQa!aU 
Student's-t ' 39.82189 i 
---. -- ... -- -.-------:---~~--f___----------

._ ... _- ........ __ .... _-.. _-_ ... _._------... -_._-_._-.----,- -- .... --_ .. . 
99 % UCL (Adjusted for Skewness) 

!\QjlJ'!t~_~-C;LI._____~--·- " 47,,90699 j 
Modified-t i 40.53698; 

. .!l!l_Joi'J()~:p.?@/1leJ!ic_ LJ.C;L i 

CLT 39.4s19i 
J_?~I<..I'1~~ ______ ... . ... _ .. _. __ .39.8_?.2~~L _____ .. 
Standard Bootstrap 39,80941 ! 
i3o()jstr?2_~j ------- .. ~=-.. ==]T 1 ~26_~L_. 
Chebyshev (Mean, Std ! 87.463251 



SWMU 46 Human Health 

Maximum 
-~----.--. 

Mean 
Median .---- ----------. ----~-·--i-----
Standard Deviation 0.479358 

.. _.,.-, ... -.. _---------"------

Variance 0.229784' ------------- - . _ .. -----~------------~-.---
Coefficient of Variation 0.585551 , 
Skewness . ---------'~=~~~:=_=_ __ ~=E~~~5.Q~I----------

, , . 
, , 

Lilliefors Test Statisitic ':-ii24951T--'-" 
---------.---.. -.. ---------~~----------.---

Lilliefors 5% Critical Value : 0.109059 i 
.-------.------~~~-------.. -.-.---------.-.-.. -- .. -_._-_._ ... -_ .. 

Da!Cl..I:)(:~t_L_o.g_fl(j!.rr1.919L!5'Z'~§ig:nificance Level! _____ , __ _ 
g.§.~<:lr1,ot N(j rrn a I : Try Non-pa~ClITle.tr~c_lJ.C c_ .. L., '_",' 

---- ._-- .. _----------._-----_.-
_," ., _ ,. 95 _ O/OUCL (A~just~~JO!§~e.\<\'fl~~ __ -----
~~jllstecl=CLT ________,_ ._().:§!'??!5~?,:,_ ., 
Modified-t 0.918167 

95 % Non-parametric UCL 
CLT "-------------·-0,915698 

...... _.-.-_ .... _._.-----------_._--
Jackknife 0.917102' 
Standard-Bootstrap ____ , __ , ______ JJ5.~I~5?1'-
I:l(j()~s!rap-t " _______ ~_.9.§l.??§).1_?, 
Chebyshev (Mean, Std) 1.07584 



SWMU 46 Human Health 

Summary Statistics for 
Numb_~~ofSClmeIE3~_ .. 
Minimum 

.. _l:3enzo(a)pyrene i 
66j 

0~001r 

Maximum 0.435: Mean- -----.-------- . '--{j:025C)05152 i-----··-· 
Median- . ···········-----·-0.00835[ .. ..---. 
StanejarcrDevTitfon------ ... -.- 0~06966896i"--'-----

Variance ---- ... - .--------- "-'0.004853-765--.------.--
coefflcientof Variatio-n'- ....... -2~786-1-84567: ~---- -------

. --------_.----" - - ,--,--- .... -----------.--~-- . __ ....... ,--_.--'-'----

Skewness 4.326051941 

Lilliefors Test Statisitic 0.274223775' 
-.---.-----------.----------~---------, .. -------~----- ... _-
Lilliefors 5% Critical Value 0.109059061: _._ .. -----------------------

Data. notL()gll()r_I!I.Cl~.91!?% §.igni!ic.a.ll.~.E!LE!!'.eL___ 
Data not Normal: Try Non-parametric UCL --_ .. _----------_. __ ... _--------._ .. ---'._._---_._- --------------------,'--------_. 

__ __ il~l.'r~_UC!:.S~s.surningNormal Da_ta) . ___ . ____ ._. ______ _ 
Student's-t 0.039314798 . 

. ---_. - -_ .... _ .. _----------- ---_... _ ..... -.. _-------_. 
95 % UCL (Adjusted for Skewness) 

Adjusted~CLT ·-------------··-----0 :643990265 j 
jviodHied-t--- 0.04oois88Sr·-----

. -- .. _._ ... _--,----.--- - -~- -

._95,,/0 Nc)O-paramelric UCL 
--------------

CLT 0.039110852; 
Jackknife 6.63~)314798j 

- -- .. _.--.- -~----. 

§tCln_dClIj_ Bog1~tr_ap __ O. 039~_1_8_7!?4 :_. __ 
BootstrClP-:.t . ______ ~_ .. _. ..Q,.2.?34QE.:3.L 
Chebyshev Mean, Sid) 0.062385574, 



SWMU 46 Human Health 

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

S~fT1!TI?ry StaJisl~~ __ !q~ __ . _ ... _. ___~~efl~o(ghi)p_el)'~n~._______ 
I'LLlI11.p~~ .Qf§.§lI11Jl~es __ _ ___ . ___ .... ___ ._ ______. __6§_ 

0_0025 ------- ... _ ... _ .•....... ,._------------. 

0.375 
Mean 0.019545455 
.-.---~---------~--

Median 0.005425 --------------------------_._-_. 
Standard Deviation 0.060064752 

----.. --- _. -_ .. _-_.-. ----_. __ .... _----_._--
Variance 0.003607774 ------------_ ... __ ... _--_ ... _--_._-_ ... _------_ .. __ . 
Coefficient of Variation 3.073080338 
Skewness 5.102754949 

~~IiE!fQ!~ _! est S.til!isitis:_______,____QP~? 481 ()2 
Lilliefors 5% Critical Value 0.109059061 

~§l.t§l..fl<!!~().9fl.()rfTl<ll§t ~ro_§~9.rJ~.Lc.<l..fl.<:~ __ ~E!'V~ ___ . 
Q?_t§l.not Normal: Try Non-QClf_Clfll~~~-l,lCL-----

-_ ... _ ... '-'-'- --._.----- -- - ---------------- -------_._--
95 % UCL (Assuming Normal Data) 

Student's-I· .. ·····-·---------·----0.031882445-
- -.- . - . 

------------- ------ --- --_. __ . __ ..... _--_ ..... _-_ .... __ ._ .. __ . _ .. _._ .. - - --- -----. 

95. % UCL (Adjustedf()r_~I<.E3!'ll..e~sL 
A:dIlJ~t~~~<:L T 0.0~6.66.8661 . 
Modified-t 0.032656424 

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

________f.l.5_Jo_~~_n=R.Clra!!1.etric_ U_<::.L_~ _________ . __ ._ . 
CLT ____________ ._ .. _ .. _ .. _. ____ ... __ .... _Oc.·Q~1?g_6614 
Jackknife 

§~t:Jr:!<3r9~()()t!>trap_ . 
~o_otstralJ~t_ .. 
Chebyshev (Mean, Std) 

0.031882445 - ... - _ .. _-.- - _. - - - ---------

0.031696652 
0.062429922 
0.051772799 



ISWMU 46 Ecological I 

Summary Statistics for Arsenic Summary Statistics for In(Arsenic) 
Number of Samples 36 Minimum 0.34359 

Df! 
f--------~ -;-;--_.-.-. . ."--,- -.,~-

Minimum Maximum 1.483875 
Maximum 4.41 Mean 1.046428 
Mean 2.942222 Standard Deviation 0.268088 
Median 3.09 Variance 0.071871 
Standard Deviation 0.723042 
Variance 0.522789 Shapiro-Wilk Test Statisitic 0.947403 
Coefficient of Variation 0.245747 Shapiro-Wilk 5% Critical Value 0.935 
Skewness -0.188816 Data are Lognormal at 5% Significance Level 

f-. . ~~-----,-----
95 % UCL (Assuming Normal Data) Estimates Assuming Lognormal Distribution 

Student's-t 3.145827 MLE Mean 2.951647 
MLE Standard Deviation 0.805735 

-
95 % UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.272978 

Adjusted-CL T 3.136386 MLE Skewness 0.839276 
Modified-t 3.145195 MLE Median 2.847461 

MLE 80% Quantile 3.571417 
95 % Non-parametric UCL MLE 90% Quantile 4.01855 

CLT 3.140438 MLE 95% Quantile 4.42572 
Jackknife 3.145827 MLE 99% Quantile 5.312173 =:---_ .......... _ .. - .. 
Standard Bootstrap 3.141374 
Bootstra p-t 3.136804 MVU Estimate of Median 2:84462 
Chebyshev (Mean, Sid) 3.4675 MVU Estimate of Mean 2.948606 

MVU Estimate of Std. Dev. 0.801763 
MVU Estimate of SE of Mean 0.133583 

UCL Assuming Lognormal Distribution 
95% H-UCL 3.1979 
95% Chebyshev (MVUE) UCL 3.530882 
99% Chebyshev (MVUE) UCL 4.277743 
Recommended UCL to use: --_._ ........ --~---~--~--- -

IStudent's-! or H-UCL 



SWMU 46 Ecological 1 

Summary Statistics for Barium 
Number of Samples 36 
Minimum 63.1 
Maximum 330 -.. -------------
Mean 127.5722 
Median 111.5 
Standard Deviation 63.36472 
Variance 4015.087 
Coefficient of Variation 0.496697 
Skewness 

1--. 2.169397 

Shapiro-Wilk Test Statisitic 0.847034 
Shapiro-Wilk 5% Critical Value 0.935 
Data not lognormal at 5% Significance level ._----_. 
Data not Normal: Try Non-parametric UCl 

1 1 
991% UCl (Assuming Normal Data) 

Student's-t 153.3165 

991% UCl (Adjusted for Skewness) 
Adjusted-Cl T 159.665 
Modified-t 153.9529 

99~11:1)~~a..fll~!J:ic UCl 
ClT 152.1403 
Jackknife 153.3165 
Standard Bootstrap 151.9636 
Bootstrap-t 175.1451 
Chebyshev (Mean, Std) 232.6507 



r--------------------------

SWMU 46 Ecological 1 1 

-
Summary Statistics for Cadmium Summary Statistics for In(Cadmium) 
Number of Samples 3.6 Minimum -3.75288 
Minimum 0.02345 Maximum 5.361292 
Maximum 213 Mean 0.479389 
Mean 12.30149 Standard Deviation 2.081831 
Median 1.89 Variance 4.334019 
Standard Deviation 36.61949 :-;_._. __ .. _-

-~--- ---- --_._--
Variance 1340.987 Shapiro-Wilk Test Statisitic 0.984982 
Coefficient of Variation 2.976833 Shapiro-Wilk 5% Critical Value 0.935 
Skewness 5.028173 Data are Lognormal at 5% Significance Level 

99 % UCL (Assuming Normal Data) Estimates Assuming Lognormal Distribution 
Student's-t 27.17952 MLE Mean 14.10315 

. MLE Standard Deviation 122.3404 
99 % UCL (Adjusted for Skewness) MLE Coefficient of Variation 8.674684 

Adjusted-CL T 36.57896 MLE Skewness 678.7952 
Modified-t 28.03197 MLE Median 1.615087 

MLE 80% Quantile 9.379588 
99 % Non-parametric UCL MLE 90% Quantile 23.44228 

CLT 26.49977 MLE 95% Quantile 49.60048 
Jackknife 27.17952 MLE 99% Quantile 204.7372 
Standard Bootstrap 26.24675 
Bootstrap-t 79.82699 MVU Estimate of Median 1.520586 
Chebyshev (Mean, Std) 73.02804 MVU Estimate of Mean 11.95042 

-~--=-~=r=----
MVU Estimate of Std. Dev. 56.71224 ---
MVU Estimate of SE of Mean 5.806036 

1------

UCL Assuming Lognormal Distribution 
Confidence Level not supported for H-Stalistic 
99% Chebyshev (MVUE) UCL 69.719741 
99% Chebyshev (MVUE) UCL 69.719741 



SWMU 46 Ecological L 

Summary Statistics for Chromium Summary Statistics for In( Chromium) 
Number of Samples 36 Minimum 1.56653 
Minimum 4.79 Maximum 4.365643 
Maximum 78.7 Mean 2.701832 
Mean 19.615 Standard Deviation 0.723635 
Median 12.9 Variance 0.523648 
Standard Deviation 17.0839 
Variance 291.8598 Shapiro-Wilk Test Statisitic 0.957225 

------- --.--.-.-C~ -------.-._.-
Shapiro-Wilk 5% Critical Value 0.935 Coefficient of Variation 0.870961 

Skewness 2.110542 
_.-

-Data arei.ognormal at 5% Significance Level 
-~ 

, 
i 

95 % UCL (Assuming Normal Data) Estimates Assuming Lognormal Distribution 
Student's-t I 24.42575 MLE Mean 19.36866 

I MLE Standard Deviation 16.06752 
95 % UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.829563 

Adjusted-CL T 25.36861 MLE Skewness 3.059572 
Modified-t 24.59268 MLE Median 14.90702 

MLE 80% Quantile 27.47576 
95 % Non-parametric UCL MLE 90% Quantile 37.77711 

CLT . 24.29842 MLE 95% Quantile 49.0192 
Jackknife 24.42575 MLE 99% Quantile 80.23883 
Standard Bootstrap 24.24921 
Bootstrap-t 26.74327 MVU Estimate of Median 14.79898 
Chebyshev (Mean, Std) 32.02617 MVU Estimate of Mean 19.19523 

MVU Estimate of Std. Dev. 15.39993 
MVU Estimate of SE of Mean 2.528181 

- ~~-- .-------~ r------
UCL Assuming Lognormal Distribution 

95% H-UCL 25.05617 
95%.Chebyshev (MVUE) UCL 30.21532 
99% Cheb,yshev (MVUE) UCL 44<35032 --
Recommended UCL to use: 

IH-UCL 



ISWMU 46 Ecological 1 -----1-----------

Summary Statistics for Copper 
Number of Samples 36 
Minimum 5.26 
Maximum 133 
Mean 32.55472 
Median 19.1 
Standard Deviation 34.9046 

. 

Variance 1218.331 --
Coefficient of Variation 1.072182 .-
Skewness 1.831913 

Shapiro-Wilk Test Statisitic 0.93275 
Shapiro-Wilk 5% Critical Value 0.935 
Data not lognormal at 5% Significance level 
Data not Normal: Try Non-parametric UCl 

1 1 
1=--- .J2J% UCl (Assuming Normal Data) ! 
Student's-t __ .. 46.736.~_~ __ .. _ 

991% UCl (Adjusted for Skewness) 
Adjusted-Cl T 49.58828 
Modified-t 47.03204 

991% Non-parametric UCl 
ClT 46.0881 
Jackknife 46.73601 
Standard Bootstrap 45.71727 
Bootstrap-t 53.81437 

.-

Chebyshev (Mean, Std) 90.43745 



SWMU 46 Ecological 1 _. .. -

Summary Statistics for Nickel 
Number of Samples 36 
Minimum 4.37 
Maximum 379 
Mean 36.16583 
Median 12.25 
Standard Deviation 66.64011 
Variance 4440.905 
Coefficient of Variation 1.842626 
Skewness 4.238098 

Shapiro-Wilk Test Statisitic 0.913486 
Shapiro-Wilk 5% Critical Value 0.935 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

1 1 
_~_~~ro UCL (Assuming Normal Data) 
Student's-t 63.24085 

--~-~--- .. - -- _ .. ... _ •... _-

991% UCL (Adjusted for Skewness) 
Adjusted-CL T 77.46385 
Modified-t 64.54838 

--
991% Non-parametric UCL 

CLT 62.00385 
Jackknife 63.24085 
Standard Bootstrap 61.25393 
Bootstrap-t 105.8197 
Chebyshev (Mean, Std) 146.676 



SWMU 46 Ecological I 

Summary Statistics for Silver 
Number of Samples 36 
Minimum 0.0289 
Maximum 12.4 
Mean 0.992013 
Median 0.4415 
Standard Deviation 2.161655 
Variance 4.672753 
Coefficient of Variation 2.17906 
Skewness 4.543918 

Shapiro-Wilk Test Statisitic 0.933295 
Shapiro-Wilk 5% Critical Value 0.935 
Data not lognormal at 5% Significance level 
Data not Normal: Try Non-parametriC UC_,=---- _ 

I 1 
991% UCl (Assuming Normal Data) 

Student's-t 1.870265 

1 
991% UCl (Adjusted for Skewness) 

Adjusted-CL T 2.367814 
Modified-t 1.915739 

991% Non-parametric UCl --
ClT 1.830139 
Jackknife 1.870265 
Standard Bootstrap 1.838235 
Bootstrap-t 4.038601 
Chebyshev (Mean, Std) 4.576712 
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SWMU 46 
Site Conceptual Model 

Solid Waste Management Unit (SWMU) 46 encompasses approximately 2.25 acres at the 
southwest comer of Technical Area (TA)-IV. The site consists of the inactive outfall (discharge 
point) for the Old Acid Waste Line (SWMU 226) that was connected to six research buildings in 
TA-I. The acid waste line is constructed of 8-inch-diameter vitrified clay pipe (VCP). 
SWMU 46 was identified during the 1987 Comprehensive Environmental Assessment and 
Response Program (CEARP) as the Old Acid Waste Line Outfall (DOE 1987). From about 1948 
through late 1974, SWMU 46 discharged acid waste water that contained a variety of chemicals 
and possibly some radionuclides. The waste water discharged into three shallow, nearly parallel, 
earthen outfall ditches (OD-I, OD-2, and OD-3) that extended across the East Mesa. Each 
outfall ditch measured approximately 700 feet long. The confluence ofthese three outfall ditches 
is still present on the northern rim of Tijeras Arroyo. 

The specific types and volumes of waste water discharged from the acid waste line are not clearly 
documented. According to the CEARP (DOE 1987), the "old acid waste line was used to 
discharge about 130,000 gallons per day (gpd) of acidic waste water from Area I to an open ditch 
that emptied into Tijeras Arroyo. Most of the water was from cooling tower blowdown; 
however, this line also carried some waste liquid from etching and photographic processing. The 
contaminants discharged were primarily chromic acid (approximately 200 gallons per day) and 
ferric chloride." The CEARP is the only historical document that cites a waste-water discharge 
rate for the acid waste line (DOE 1987). Assuming that 130,000 gpd were discharged at a 
constant rate for 27 years, the resulting total would be approximately 1.3 billion gallons of waste 
water. 

Polychlorinated biphenyls (PCBs) and elevated concentrations of metals, such as arsenic, 
cadmium, and chromium, have been identified in SWMU 46 soil samples. Soil-vapor samples 
suggest SWMU 46 may be a release site for trichloroethylene (TCE) that has impacted 
groundwater. 

Operational History 

The Tijeras Arroyo Operable Unit manages SWMU 46. Other Operable Units (OUs) also have 
provided relevant information for the site. In the I 990s, TA-I OU personnel interviewed 
laboratory personnel, and various lateral extensions were excavated showing that the acid waste 
line was connected to Buildings 839, 840, 841, 860, 863, and 892. These buildings contained 
various shops (instrument repair, machining, ceramics, sheet metal, welding, paint, plating), a 
foundry, microelectronic clean rooms, office space, general research laboratories, environmental
conditions test chambers, storage rooms, and facilities for the assembly of weapon components 
(SNLINM May 1997; DOE December 2001). 

In addition to the various chemicals (cooling tower blowdown, chromic acid, ferric chloride, 
etching liquids, and photographic processing waste water) mentioned in the CEARP (DOE 
1987), the acid waste line also received electroplating solutions and chromates (SNLINM May 
1997). Most of the chemicals used in the six buildings were typically containerized for off-site 
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disposal. However, some waste water discharged to the acid waste line may have contained 
various organic compounds (acetone, TCE, and toluene); isopropyl alcohol; methyl alcohol; 
electroplating solutions containing nickel acetate, cadmium cyanide, copper cyanide, hydrogen 
sulfide, nickel sulfate, copper sulfate, and sodium dichromate; polyvinyl alcohol binder; various 
acids (acetic, chromic, sulfuric, nitric); sodium hydroxide; paints; paint strippers; machining 
coolant oils; metals (aluminum, depleted uranium, lead, and silver); and PCBs. Photographic 
laboratory waste water typically contains a variety of solutions, such as developers, washes, 
bleaches, fixers, conditioners, and stabilizers. 

The acid waste line may have received a relatively minor amount of sanitary waste (sewage) from 
inadvertent cross-connections between various TA-I piping systems. However, the disposal of 
sewage in the outfall ditches was probably limited because of health concerns and odor problems. 
Storm-water systems were not connected to the acid waste line. 

The outfall ditch, OD-l, was constructed in 1948. Soon after, the flow of waste water was 
apparently limited by the buildup of either vegetation and/or sloughed soil from the unlined ditch 
banks. The low slope (grade) of the acid waste line and outfall ditch aggravated the drainage 
problem. OD-2 was constructed around 1950; OD-3 was constructed in the mid-1960s. All 
three outfall ditches carried waste water until late 1974. Ponding visible in historic aerial 
photographs shows that all three outfall ditches were essentially linked together at the northern 
end of the site. As a result, the three outfall ditches carried the same types of waste water and 
constituents of concern (COCs). 

Voluntary Corrective Action Remediation and Confirmatory Sampling 

In August 2003, a Voluntary Corrective Action (VCA) was conducted at SWMU 46 for the 
purpose of removing contaminated soil and collecting additional confirmatory soil samples 
suitable for risk assessment purposes (SNLINM August 2003). Preliminary remediation goals 
were calculated in accordance with New Mexico Environment Department guidance for an 
industrial land-use scenario, which is the designated land use for SWMU 46. The VCA was 
primarily designed to remove soil containing elevated concentrations of metals. The VCA also 
addressed the need to remove soil that contained PCBs exceeding the Sandia National 
Laboratories/New Mexico (SNLINM) Environmental Restoration Project voluntary cleanup level 
for total PCBs of I milligram (mg)lkilogram (kg). Previous analytical results had demonstrated 
that two sampling locations from the interior of the acid waste line (sloughed soil samples 
46-GR-02 and 46-GR-03) contained significant contamination. For example, soil samples from 
Locations 46-GR-02 and 46-GR-03 contained total PCBs at 49.9 and 6.17 mg/kg, respectively. 

The principal VCA activity consisted ofusing an excavator to remove the exposed portion of the 
acid waste line along with the sloughed soil contained within the line. The resulting VCA 
remediation trench extended north to south and had a width of approximately 2.5 feet (the width 
of the excavator bucket). An underlying 0.5-foot layer of soil was removed from the beneath the 
line. As a result, the trench depth varied from 2 to 0.8 feet, becoming more shallow toward the 
southern end of the acid waste line where the waste water had previously discharged. 
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The VCA remediation trench cut across the starting point of all three outfall ditches (OD-I, 
OD-2 and OD-3) and had a length of approximately 275 feet. The northern limit of the trench 
was selected to be the approximate midpoint between Sample Location 46-GR-OI (where the 
waste line was known to be intact with no sloughed soil being present in the waste line) and 
Sample Location 46-GR-02 (where elevated concentrations of COCs were present in sloughed 
soil). The southern limit of the trench was the farthest end of the acid waste line as determined 
by historic aerial photographs. 

A hand trowel was used to sample VCA confirmatory locations (46-GR-06 through 46-GR-20) 
from the trench floor at a lateral spacing of approximately 20 feet. Samples from the trench floor 
consisted of undisturbed, stiff, brownish, clayey sand. A backhoe was used to collect soil 
samples from 5 feet below the trench floor at three locations (46-GR-07, 46-GR-12, and 
46-GR-17. Soil samples also were collected outside the trench at four undisturbed background 
locations (46-GR-2l, 46-GR-22, 46-GR-23, and 46-GR-26). Samples from the background 
locations consisted of yellowish, aeolian sand. 

Approximately 50 cubic yards of excavated soil and pieces ofVCP were placed into a series of 
roll-off bins. After waste-characterization samples were evaluated, the roll-off bins were shipped 
to an off-site waste disposal facility. The waste was categorized as nonregulated. None of the 
excavated soil or VCP pieces were returned to the ground surface. In February 2004, the VCA 
remediation trench was backfilled with clean, off-site soil. 

Confirmatory soil samples also were collected from the two surviving segments of outfall ditches 
at the southeast (confluence) end of the site in August 2003. Locations 46-GR-24 and 46-GR-25 
were sampled at Outfall Ditches OD-l and OD-2, respectively. Samples ofIoose sand were 
collected from the floor of each ditch with a hand trowel. A hard layer of stratified (undisturbed) 
gravel was present at a depth of 0.5 feet below ground surface (bgs), necessitating the use of 
heavy equipment for collecting deeper samples. A backhoe was used to sample Location 
46-GR-24 at depths of2 and 5 feet bgs. The samples consisted of undisturbed, stiff, brownish 
clay with caliche streaks. Subsurface samples at Outfall Ditch OD-2 were collected with an 
excavator because of the steep terrain. Location 46-GR-25 was sampled at depths of2, 5, and 
IO feet bgs; the three samples consisted of brownish-white, clayey sand. 

Samples were not collected from Outfall Ditch OD-3 as part of the VCA activities because the 
ditch had been destroyed by TA-IV construction activities in the 1990s. However, certain soil 
samples from the SWMU 234 characterization sampling are applicable to OD-3. 

During excavation and sampling activities, a photoionization detector was used for the field 
screening of confirmatory soil samples; no volatile organic compounds (VOCs) were detected. 
Fourteen field-screening soil samples collected from the trench floor were sent to a local off-site 
laboratory for 48-hour turnaround. The maximum total PCB concentration per was 0.25 mglkg, 
which is below the voluntary SNLINM cleanup level of I mg/kg. 

Soil samples from the VCA remediation trench revealed nine metals above background levels. 
Of the nine metals, cadmium was the most significant having a maximum concentration of 
213 mglkg, which exceeds the background level of 0.9 mg/kg. The maximum total PCB 
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concentration was 129.8 micrograms ().!g)/kg. No unqualified VOCs were detected. Low levels 
of 13 semivolatile organic compounds (SVOCs) were detected; bis(2-ethylhexyl) phthalate had 
the maximum concentration at 825 ).!g/kg. 

Lower concentrations of contaminants were detected at the VCA confluence sampling locations 
(46-GR-24 and 46-GR-25). Soil samples collected at the confluence contained nine metals 
above background levels. The maximum cadmium concentration was 0.665 mg/kg, which is 
below the background level of 0.9 mg/kg. Ofthe nine metals, total chromium was the most 
significant having a maximum concentration of26.4 mg/kg, which exceeds the background 
concentration of 12.8 mg/kg. No PCBs were detected. No VOCs were detected. Low levels of 
17 SVOCs were detected; pyrene had the maximum concentration at 603 ).!g/kg. 

COCs 

Process knowledge inilicates that the potential COCs for SWMU 46 consist of: 

• Metals, including chromium-VI 
• PCBs 
• VOCs 
• SVOCs 
• Cyanide 
• Nitrate 
• Radionuclides (gamma-emitters and tritium) 

Physical Setting 

SWMU 46 is located on land that the U.S. Department of Energy leases from Kirtland Air Force 
Base (KAFB). Ground elevations at SWMU 46 range from approximately 5,390 feet above 
mean sea level (amsl) at the northern site boundary to about 5,370 feet amsl at the southern site 
boundary on the northern rim of Tijeras Arroyo. The site, approximately 2.25 acres, is not 
fenced. SWMU 46 is located in a relatively remote setting where the only foot traffic consists of 
the occasional jogger and walker. The fire-extinguisher training facility and the unpaved TA-IV 
perimeter road are nearby. Outdoor classes involving about a dozen trainees are held at the fire
extinguisher training facility about once per month. A few vehicles per day use the perimeter 
road. The southeastern end of SWMU 46 is situated on the steeply sloping rim of Tijeras 
Arroyo; however; the majority of the site is located on a flat portion of the East Mesa. 
SWMU 46 is on the east side of the inactive KAFB skeet range. 

The annual precipitation at KAFB is 8.2 inches (SNLINM February 2001). No springs or 
perennial surface-water bodies are located within two miles of SWMU 46. The site is situated 
approximately 2,000 feet north of the active channel of Tijeras Arroyo and outside of the 
100-year floodplain. Storm water flows in the active channel at the nearby Pennsylvania Street 
Bridge approximately a dozen days per year and only as a result of significant precipitation 
events. Tijeras Arroyo is the most significant storm-water drainage feature on KAFB and 
originates in Tijeras Canyon, which is bounded by the Sandia Mountains to the north and the 
Manzano Mountains to the south. The arroyo contains a drainage basin that captures runoff 

AU10-04/WP/SNL04:r5463.doc H-4 840857.02.12 10/5/042:19 PM 



from Tijeras Canyon and various storm-water channels at KAFB, SNLINM, and southeast 
Albuquerque. The arroyo eventually drains into the Rio Grande, approximately 8 miles west of 
SWMU 46. 

The soil at SWMU 46 is poorly developed with high alkalinity. The subsurface geology consists 
of unconsolidated alluvial and colluvial deposits derived from the Sandia and Manzanita 
Mountains. These upper Santa Fe Group deposits cOll-sist of sediment ranging from clay to 
gravel, derived from the granitic rocks of the Sandia Mountains, and greenstone, limestone, and 
quartzite derived from the Manzanita Mountains. The depth to Pennsylvanian strata and/or 
Precambrian basement beneath TA-IV is approximately 3,000 feet bgs. 

Groundwater data for SWMU 46 was obtained from the Tijeras Arroyo Groundwater (TAG) 
Investigation. The hydrogeologic setting of the TAG study area is dominated by two water
bearing zones, the perched system and the regional aquifer, both of which are present within the 
upper Santa Fe Group. The perched system is not used as a water supply source. However, the 
City of Albuquerque, KAFB, and the Veterans Administration use the regional aquifer for water 
supply purposes. 

At the northern end of SWMU 46, the depth to the perched system is approximately 303 feet bgs. 
However, the site extends across the southwestern boundary of the perched system, which covers 
approximately 3.5 square miles in the central part of the TAG study area. The direction of 
groundwater flow in the perched system is to the southeast. Discontinuous, yet overlapping 
mUltiple lenses of unsaturated alluvial-fan sediment serve as a perching horizon beneath the 
perched system and above the regional aquifer. The depth to the regional aquifer is 
approximately 499 feet bgs at the northern edge of the site. The direction of groundwater flow in 
the regional aquifer is principally to the northwest towards several water-supply wells. The 
nearest water-supply well (KAFB-l) is located approximately 1.3 miles northwest of the site. 
Groundwater from the perched system merges with the regional aquifer southeast of Tijeras 
Arroyo. The regional aquifer extends across the entire TAG study area and the Albuquerque 
Basin. 

The vicinity of SWMU 46 is unpaved. During most rainfall events, rain quickly infiltrates the 
soil at SWMU 46. However, virtually all ofthe moisture undergoes evapotranspiration. 
Estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall (SNLINM February 1998). 

The area around SWMU 46 originally consisted of desert grassland habitat, but this has been 
highly disturbed by various construction activities (IT 1995). The site is mostly barren but has 
some limited vegetation consisting ofruderal species, such as Russian thistle (tumbleweed). 
Grasslands are the dominant plant community west of SWMU 46 and include species such as 
blue and black grama and western cheatgrass (IT 1995). The indigenous wildlife includes 
reptiles, birds, and small mammals. However, wildlife use is limited by the degree of 
disturbance and proximity to operational facilities. The site was surveyed for sensitive species in 
1994 (IT 1995); no threatened or endangered species, nor any other species of concern, were 
identified in the vicinity of SWMU 46. No riparian or wetland habitats are present within four 
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miles of the site. No significant archaeological artifacts or cultural resources have been 
identified in the vicinity of SWMU 46 (Hoagland September 1994). 
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National Nuclear Security Administration 
Sandia Site Office 

P.o. Box 5400 
Albuquerque, New Mexico 87185-5400 

MAY 2 2005 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed responses to NMED's Request for Supplemental Information, 
Environmental Restoration Project supplemental and No Further Action for Various 
Solid Waste Management Units (SWMUs 1, 78, 196 and 46) dated October 2004 
Sandia National Laboratories, New Mexico, EPA ID No. NM589011518, HWB-SNL-
99-006,99-021, and 99-013, dated March 2, 2005. 

If you have any questions, please contact John Gould at (505) 845-6089 . 

Enclosure 

cc w/enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSAISC/ERD 
J. Volkerding, NMED-OB 
D. Pepe, NMED-OB 

Sincerely, 

r~\}J~-

Patty Wagner 
Manager 



Sandia National Laboratories 
Albuquerque, New Mexico 

May 2005 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

Environmental Restoration Project Supplemental and No Further 
Action Information for Various SoUd Waste Management Units 

(SWMUs 1, 78, 196 and 46) 
Dated October 2004 

, 

INTRODUCTION 

This document responds to a March 2, 2005 Request for Supplemental Information (RSI) 
letter from William P. Moats of the State of New Mexico Environment Department 
(NMED) Hazardous Waste Bureau (HWB) to the U.S. Department of Energy and Sandia 
National LaboratorieslNew Mexico (SNIlNM). A response to this RSI was due within 
sixty (60) days of receipt of the letter by SNLINM,or by May 4,2005. 

In this document, the NMED comments (in bold font) are restated in the same order in 
which they were provided in the RSI. Following each comment, the word "Response" 
introduces the U.S. Department of Energy/SNLINM reply (in normal font style). 

1. SWMU 78: Gas Cylinder Disposal Pit: 
Please provide a copy of Appendix F, the data validation reports for the 2003 
confirmation sampling. The appendix was Dot included in NMED's copy of 
the subject report 

Response: Enclosed in Annex A are the data validation reports for the 2003 confirmation 
sampling that was labeled Attachment F in the original document. 

2. SWMU 196: Building 6597 Cistern: 
Please state whether the cistern has been backfilled. lfit has not been 
backfIlled, explain why this is the case. 

Response: The Building 6597 Cistern has not been backfilled. The site has been 
adequately characterized to demonstrate that it poses no significant risk to human health 
or the environment in its present state. The cistern is located within an industrial area in 
Technical Area 5 and is fenced to prevent inadvertent or unauthorized access. 

Sandia is a mulliprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company. for the United States Department of 
Energy's National Nuclear Security Administration under contract DE-AC04-94AL8S000. 
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3. SWMU 46: Old Acid Waste Line Outfall: 
Table 11 in Attachment G (Risk Assessment) provides the risk assessment 
values (hazard index and cancer risk) that were calculated using the 
maximum concentrations of contaminants at the site. However, the report 
states that the site meets residential risk standards based on risk assessment 
values that were calculated using the 95% Upper Confidence Limit (UCL) of 
the mean concentrations of contaminants. Please provide a table which 
shows the risk assessment values calculated using the UCLs. It does not 
appear that the site currently meets residential risk goals based on the UCLs. 

Response: Enclosed in Annex B is a revised Table 11 that includes the risk assessment 
values calculated using UCLs. The total incremental excess cancer risk is 4E-6 which is 
below NMED guidance of lE-S. The total hazard index is 1.61 which exceeds NMED 
guidance of 1. However, because the hazard indices do not provide additive affects for 
any specific health condition, the hazard index for each constituent of concern (COC) is 
compared to the NMED guidance of 1. All COCs with the exception of cadmium are 
below the NMED guidance of 1; cadmium has a hazard index of 1.03 that slightly 
exceeds the NMED guidance of 1. 

4. SWMU 1: Radioactive Waste Landfill: 

a. NMED understands that a factor was entered into the RESRAD 
equations to account for the placement of cover material at the site. 
NMED notes that the "clean fIll" placed at this site contains both 
radiological and nonradiological contaminants. Please provide the 
values of the various parameters assumed for this cover soil, including 
the thickness of the fill and the chemical and radiological constituents 
in the fill. Any deviations from the typical assumptions used in risk 
assessments (e.g., exposure routes, parameter values) should be 
described in the text of the document. Please state how the placement 
of fill affects the results of the risk assessments and describe any other 
variances that were made during the calculations of the human health 
and ecological risk assessments. 

Response: Five feet of "clean fill" was assumed for the SWMU I radiological risk 
assessment based on the current onsite conditions at SWMU 1. Originally the "clean fill" 
was assumed to have no radiological contamination; therefore no radiological risk was 
completed for direct contact exposure with the clean backfill. There was no "clean fill" 
considered in the nonradiological calculations; the risk assessment for human health 
nonradiological contaminants used the "standard" assumptions and exposure parameters 
(i.e., the maximum chemical concentration were used in the risk evaluation). The 
ecological risk assessment process also was not affected by the assumption of the clean 
fill (i.e., the radiological and nonradiological contaminants within the 0 to 5 feet bgs 
horizon were evaluated at maximum concentrations and activities). The only deviation 
from the typical risk assessment process was the assumption of 5 feet of clean fill with no 
radiological contamination for the human health radiological risk assessment. Within the 
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human health radiological risk assessment calculations, the clean fill provides shielding 
from the soil that is below 5 feet. No other deviations from the typical risk assessment 
process occurred. All the receptors, exposure routes and parameter values remain 
consistent with the SNL risk assessment process. 

To determine the human health radiological risk associated with direct contact with the 
clean fill, the maximum activities for the radiological COCs within the 0 to 5 feet bgs 
horizon were used; the results are included here. With the exception of the tritium 
activity which is discussed below, the maximum activities for the 0 to 5 feet bgs horizon 
are those that were reported in Annex A, Table A-5. The maximum activities are as 
follows: 

Table 1 
Summary of Maximum Radionuclide Activities Used in Direct Contact Exposure 

Calculations for 0-5 ft bgs Fill for SWMU 1 

Activity SampleID Table (SNLINM 
Radionuclide (pCil2) October 2004) 
Am-241 ND TA2-1-GRAB4-5FT-2-S AnnexB, 

«0.352) Table B-9 
Cs-137 0.203 TA2-1-0VER-SLPE-030-S AnnexB, 

Table B-13 
H-3 4.49 TA2-1-GRAB4-lOFT-3-S AnnexB, 

Table B-l1 
Pu-238 0.184 TA2-1-0VER-SLPE-031-S AnnexB, 

Table B-14 
Pu-2391240 2.55 TA2-1-0VER-SLPE-006-S AnnexB, 

Table B-14 
Thc232 1.24" TA2-1-0VER-SLPE-0 14-S AnnexB, 

Table B-13 
U-235 0.351 TA2-1-0VER-SLPE-045-S AnnexB, 

Table B-13 
U-238 25 TA2-1-0VER-SLPE-045-S AnnexB, 

Table B-13 
*This value was below background and was screened out of nsk calculanons. 

The incremental TEDE and corresponding estimated cancer risk associated with the 
activities of these radiological COCs are much less than EPA guidance values; the 
estimated TEDE is 8.3E-l mremlyr for the industrial land use scenario. This value is 
much less than the EPA numerical guidance of 15 mremlyr. The corresponding 
incremental estimated cancer risk value is 6.8E-6 for the industrial land use scenario. 
Furthermore, the incremental TEDE for the residential land use scenario that results from 
a complete loss of institutional control is only 2.2 mremlyr, with an associated risk of 
2.0E-5. The guideline for this scenario is 75 mremlyr. Therefore, SWMU 1 is eligible 
for unrestricted radiological release within the 0 to 5 feet bgs horizon. 
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• 
b. Please clarify what was the maximum value of tritium detected in the 

soil that was placed from 0 to 5 feet below ground surface. Table 4-2 
gives a maximum value of 4.49 pCifg, while Table A-6 in the Risk 
Assessment lists the maximum value as 0.2205 pCifg. Please also 
provide the sample identification number for this maximum tritium 
value and state where it is listed in the analytical data included in the 
subject report. State which value was used for calculating the 
ecological risk for SWMU 1. 

Response: The value of 4.49 pCi/g is shown in Table B-l1 of Appendix B. It 
corresponds to sample T A2-1-GRAB4-1 OFT -3-S; this sample was from the over
excavation soil that was used as backfill in Lifts 8 through 14 (approximately 11 to 3 ft 
bgs). The tritium value ofO.220S pCi/g (or 4,410 pCilL) corresponds to sample TA2-2-
BLDG-901-004-S in Table B-lS of Appendix B; this sample was from soil placed in the 
excavation as Lifts 14 through 16 (approximately 4 ft to I-ft bgs). The value of0.220S 
was erroneously used in the risk assessment for the 0 - S ft bgs backfill layer (SNLINM 
October 200S); the intent was to use the value of 4.49 pCi/g. The human health and 
ecological risk assessment has been re-calculated using the tritium value of 4.49 pCi/g, 
which was listed in Table 4-2 (SNLINM October 2005). Because these tritium activites 
contribute such meager amounts to the overall total doses and risks, the final results are 
numerically equivalent; therefore, no revision to the SWMU 1 risk assessment conclusion 
was necessary. 

A revised version of Table B-ll is included in this RSI in Annex C. The tritium results 
from LCS (Liquid Scintillation Counting) for samples TA2-1-GRAB5-1SFT-3-S through 
TA2-1-GRAB9-5FT -3-S that were originally listed as "NR" ("not reported") are now 
included. 
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AnnexB 
Revised Table 11 for SWMU 46 
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Revised Table 11 
Risk Assessment Values for SWMU 46 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenario' Scenario' 

ConcentrationlUCL Hazard Cancer Hazard Cancer 
cac (m2fkl1;) Index Risk Index Risk 

Inorganic 
~'-

Arsenic 5.23/2.8 0.02 3E-6 
0.24 1 Below lE-5/Below 
Backl1;round Backl1;round 

Barium 572 0.01 - 0.11 -
Beryllium 0.891 0.00 4E-I0 0.Ql 8E-IO 

Cadmium 213/40.6 0.42 7E-8 5.46/1.03 lE-7/3E-8 

Chromium VI 2.08 0.00 4E-9 0.Ql lE-8 

Chromium-total 120 0.00 - 0.00 -
Copper 133 J 0.00 - 0.05 -
Mercury 0.0766 0.00 - 0.00 -
Nickel 379/87.5 0.02 - 0.25/0.03 -
Selenium 1.28 0.00 - 0.00 -
Silver 16.2 0.00 - 0.04 -
Thallium 2.19/1.1 0.03 - 0.44/0.22 -
Vanadium 46.5 0.01 - 0.09 -
Zinc 149 J 0.00 - 0.01 -
Cyanide-total 12.7 0.00 - 0.01 -
VOCs 
Acetone 0.0132 0.00 - 0.00 -
2-Butanone 0.107 0.00 - 0.00 -
Methylene chloride 0.00385 J 0.00 3E-8 0.00 5E-8 
Toluene 0.017 0.00 - 0.00 -
SVOCs 
Acenaphthene 0.00626J 0.00 - 0.00 -
Acenaphthylene 0.00406 J 0.00 - 0.00 -
Anthracene 0.0212 J 0.00 - 0.00 -
Benzo(a)antbracene 0.258 0.00 1E-7 0.00 4E-7 
Benzo(a)pyrene 0.435/0.06 0.00 2E-6 0.00 7E-6/1E-6 
B enzo(b )f1uoranthene 0.506 0.00 2E-7 0.00 8E-7 
Benzo(ghi)pery lene 0.309/0.05 0.00 lE-6 0.00 5E-6 1 8E-7 
Benzo(k)f1uoranthene 0.471 0.00 2E-8 0.00 8E-8 
Butylbenzylphthalate 0.0565 J 0.00 - 0.00 -
Carbazole 0.0182 J 0.00 lE-lO 0.00 6E-IO 
2-Chlorophenol 0.00835 J 0.00 - 0.00 -
Chrysene 0.435 0.00 2E-9 0.00 7E-9 
Di-n-butylphthalate 0.0495 J 0.00 - 0.00 -
Di-n-octylphthalate 0.0102 J 0.00 - 0.00 -
Diethylpthalate 0.0877 J 0.00 ~ 0.00 -
Dibenzofuran 0.0094J 0.00 - 0.00 -
1,2-Dichlorobenzene 0.00451 J 0.00 - 0.00 -
1,3-Dichlorobenzene 0.00486 J 0.00 - 0.00 -
Diphenylamine 0.0073 J 0.00 - 0.00 -

Refer to footnotes at end of table. 



Revised Table 11 (Concluded) 
Risk Assessment Values for SWMU 46 Nonradiological COCs 

Industrial Land-Use Residential Land-Use 
Maximum Scenario' Scenario' 

ConcentrationlUCL Hazard Cancer Hazard Cancer 
COC (mg/kg) Index Risk Index Risk 

bis(2-Eth?,lhexyl) 
phthalate 2.04 0.00 1E78 0.00 5E-8 

Fluoranthene 0.450 0.00 - 0.00 -
Fluorene 0.014 J 0.00 - 0.00 -
Hexachlorobenzene 0.0057 J 0.00 5E-9 0.00 2E-8 
Indeno( I ,2,3-c,d)pyrene 0.345 J 0.00 2E-7 0.00 6E-7 
Naphthalene 0.00345 J 0.00 - 0.00 -
-Phenanthrene 0.139 0.00 - 0.00 -
Phenol 1.59 0.00 - 0.00 -
Pyrene 0.603 0.00 - 0.00 -
HE Coml!ound . 

2-Nitrotoluene 0.0152 0.00 - 0.00 -
Total 0.52 7E-6 6.72/1.61 3E-5/4E-.6 

aEPA 1989. 

bThe maximum concentration in this table previously was 0.00704. This value was from a trip blank. The 
hazard index and cancer risk included in this table and the previous table was for the 0.00385 J concentration 
for this COCo 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HE = High explosive(s). 
J = Estimated concentration. 
mglkg = Milligram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
UCL = Upper Confidence Limit. 
VOC = Volatile organic compound. 

= Information not available. 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

CC'. 
~~"-\.,...\) .... " 
A'-""1 

tv£;,-

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed responses to the New Mexico Environment Department's 
(NMED's) Request for Supplemental Information, Environmental Restoration Project 
Supplemental and No Further Action Information for Solid Waste Management Units 
46 and 196 dated October 2004, Sandia National Laboratories, New Mexico, EPA 10 
No. NM589011518, HWB-8Nl-99-006, 99-021, and 99-01, dated July 19, 2005. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

cc w/enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (via Certified Mail) 

. M. Gardipe, NNSNSC/ERD 
J. Volkerding. DOE-NMED-OB (2 copies) 

cc wlo enclosure: 
J. Estrada, NNSAISSO, MS 0184 
F. Nimick, SNL, MS 1089 
P. FreShour, SNl, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNl, MS 1087 
S. Griffith, SNl, MS 1087 

Sincerely, 

~~,,~ 
Patty Wagner 
Manager 



Sandia National Laboratories 
Albuquerque, New Mexico 

August 2005 

Environmental Restoration Project 
Responses to NMED Request for Supplemental Information 

And Certificates of Completion: Environmental Restoration Project Supplemental 
and No Further Action Information for Various Sold Waste Management Units 

(SWMUs 1,78, 196, 45, and 46); dated October 2004 
Sandia National Laboratories, EPA ID#NM 5890110518 

HWB-SNL-99-006, 99-021, AND 99-01 

INTRODUCTION 

This document responds to the July 19, 2005 Request for Supplemental Information 
(RSI) letter from William P. Moats of the State of New Mexico Environment Department 
(NMED) Hazardous Water Bureau (HWB) to the U.S. Department of Energy and Sandia 
Corporation (Sandia). A response to this RSI is due within 45 days of receipt of the letter 
by NMED, or by September 2, 2005. 

In this document, the NMED comments (in bold font) are restated in the same order in 
which they were provided in the RSI. Following each comment, . the "Response" 
introduces the U.S. Department of Energy/Sandia reply (in normal font style), 

1. NMED will not issue a Certificate for Corrective Action Complete for 
SWMU 196 until the cistern (a large seepage pit) is backfilled in accordance 
with the Septic System Abandonment Regulations at 20.7.3.410 NMAC. The 
DOE/Sandia Corporation should inform the NMED in writing as soon as 
possible after the backfilling of the cistern has been accomplished. The 
NMED will then reconsider issuance of a Certificate of Completion for 
SWMU 196 after said work is completed. 

Response: SWMU 196, the Building 6597 Cistern, will be backfilled to fulfill the 
requirement by NMED as stated in Comment 1. DOE/Sandia will inform the NMED in 
writing when this task has been completed. 

2. NMED reqnires additional ground water information to complete its review 
of the RCRA Facility Investigation (RFI) for SWMU 46. Please provide a 
table of all available gronnd-water data concerning the analysis of 
trichloroethene (TCE) and nitrate (andlor nitrate plus nitrite) for monitoring 
wells TJA-3, TJA-7, TJA-6, WYO-t, WYO·2, WYO-3, WYO·4, TA2-SWl-
320, and TA2-W-19. Report also on the table for each sampling event for 
each well which of the data are representative of micropurge sampling, and 
which data are representative of conventional sampling and purging 
techniques. 

Sandia is a multiprogram laboratory operated by Sandia Corporation. a Lockheed MarOn Company. for the United States Department 
ofEnergy's National Nuclear Security Administration under Contract DE-ACQ4·94A1,85000. 



Response: Please note that SWMU 46 was not investigated as part of a RCRA Facility 
Investigation (RFI). The first proposal for No Further Action was in June 1995, followed 
by two Notice of Deficiency letters (July 1996 and October 2004), and two Request for 
Supplemental Information letters (October 1999 and July 2005). 

Enclosed in Annex A are tables of groundwater data for TCE (detections only), nitrate, 
and nitrate plus nitrite (all sample results) for monitoring wells TJA-3, TJA-7, TJA-6, 
WYO-I, WYO-2, WYO-3, WYO-4, TA2-SWl-320, and TA2-W-19. Information 
regarding the sampling and purging (method rnicropurge [low-flow] sampling or 
conventional sampling) is given for each well and each sampling event. 

The tables also include the following information for each well: the well completion date, 
the aquifer system that it is completed in (perched or regional), the approximate distance 
from SWMU· 46, and the relative location of the well to SWMU 46 regarding the 
direction of groundwater flow (up gradient, downgradient, or cross-gradient). 

Enclosed in Annex B are potentiometric maps of each aquifer system for reference. The 
maps include the location of SWMU 46 and the groundwater monitoring wells in the 
area. Any additional information (beyond items requested above) can be found in the 
Corrective Measures Evaluation Work Plan Tijeras Arroyo Groundwater (July 2004), and 
the Tijeras Arroyo Groundwater Investigation Work Plan (June 2003). 





ANNEXA 
GROUNDWATER ANALYTICAL DATA RESULTS 



WelllD 

Well completed 9-Nov-95 
in the perched aquifer. 

Distance from SWMU 46 
is approximately 0.5 mile. 

cross-gradient. 

Conventional sampling 
method prior to Mar-97. 
and Jun-03 to present 

TJA.:J 
IWell completed 31-A.~g-9f 

in the regional aquifer. 

Refer to footnotes at end of tables_ 

ARCOC 

05740 
05740 
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06160 
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06171 
06171 
(l617 
063!! 
06974 
06956 

510395 
600117 
600177 
600642 
600642 
600924 
6009~ 

6012t 
602~ 

6024: 
602705 
603483 
604101 
604777 
604979 
606806 
606834 
607090 
607406 
607406 
60768 
60792 
60792 
60812 
608123 

6027,2 
6034 19 
6034 19 
6039 i5 
604107 
604783 

Summary of Detected Trichloroethene Results 
Tijeras Arroyo Groundwater Investigation 

,_flnw 

'nw_flnw 

Inw.lnw 

I nw· In'" 

low-liow 

I nw_flnw 

I "w_fl"w 

J.~ 
Jan-97 2.90 

4.40 
5.20 
1 10 

I", 2.10 
1 10 

1 0-1 ~Q-!17 2. 10 
2. ;0 
2.70 

1.4 
o 3.2 

1.8 
lS-Mar-OO 1.9 
( 2.3~ 

02· D~t,OI 

23-Sep-03 
07. rw_n~ 

1.70 
0.960 

1.19 
27-Apr-Q4 i.20 

7-j\pr-04 5.10 
4. 
4. 

)ct-04 4. 
a !m-OS 5. 

5.E 

lar-Ol 

15-, lul-O! 1.20 
0.830 

'," b 

~~~) 
0.5 
0.5 
0.5 

,(J.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
C ;0 
~ ;0 
0;0 

I.SO 
1.50 
1.50 

.ll.E 
( 

C 
.J 
( Ie 

3f 

0.36 
0.J6 
0.06 

0.1 
0.10 

. 

1 

PQLC 

(!'gIL) .' 

,~ 
2.0 
2AJ, 
~ 

~ 
2.0 

~ 

~ 
2.0 
2.0, 
~ 
2.0 
2.0 

.1 
2 
2 
2 
~ 
2.0 
2.0 
2.() 

~ 
0.8 
0.4 

..M 
0.4 
1.0 

1& 
1.0 
5.0 

!i& 
M 

1.0 
1.0 

..!.C 

.J.Q 
~ 

0.8 
0.8 

.J.!J 

.M 
0.4 

MOLd 
(v.i!JL) 

5.0 
i.O 
i.O 
i.O 
i.O 

5.0 
5.0 

.0 
a 
.0 

Q. 
5.0 
5.0 
~ 

.Q. 
5.0 
5.0 
5.0 
1& 
i.O 
i.O 
i.(J 
i.O 
i.O 
i.O 
i.O 
i.O 
i.~ 

~ 
5.0 
5.0 
.M 

.. ~ 
;.1 

5. 
5.0 

I 

J 

J 

J 
J 

J 

J 

. 

None 
,one 
lone 
lone 

None 
None 
None 

. None 

NOne 

None 

J 
J 

None 

t 

~~ 
EPA ~ 
EPA 

o 

~~ ~ 
o 

o 

o 

:n 

I SNB468260 
I SW8468260 
I SWB468260 

8260B 
82808 
8260B 

I SW8468260 
SW84U8260 

'S 8<1B:;60 
IS 8< 18160 

PJ~C-
PA8260 

I S' '846 8260 



Wlili lD ARCOC 

Summary of. Detected Trichloroethene Results 
Tijeras Arroyo Groundwater Investigation (Continued) 
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Well complete in 07-Mar- 607112 Conventional 22-Jan-04 0.430 036 1 a 50 J J SW8468260 01 in the perched aquifer. . . . 
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Low-flow sampling from 

Mar-01 to Jun-03, 
conventional Jul-03 to 
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WYO-1 

Well completed in 27· 
95 in the regional aqUif;: 
Plugged and abandoned 

Jul-01. 

Distance from SWMU 46 
lwas over 0.5 mile and 

upgradienl. 

Conventional sampling 
from Aug-95 to Mar-97, 
low-flow sampling from 

Mar-97 to Jul-O 1. 

Refer to footnotes at end of tables. 

608591 Conventional 

04704 
04704 
05738 tiona! 
06110 
06160 
0616Q 

;1 
it 
i1 

=i! 

Inw'lnw 

Low, low 

51 ()148 Low-flow 

13-May-05 

~1-.lan-9 

H ~ar-1I7 

1 ~ar-

o 
C 
o 
01· Del-97 

17 

0.355 

1.00 
4·00 
5.60 
',20 

8.00 
1.20 

II( 

3( 

5.1 

5. 0 
'., 

0.25 

0.5 
5.1 
o 
a 
050 
o 5Q 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
1.0 
1.0 

0.50 
0.50 
0.50 
il,§(i 

2 

. 

1.0 

NR 
NR 
g.Q. 
2.0 
2.' 

R 

~.( 

Il. 
!.C 

5.0 

5.0 
5.() 
5.0 
5.0 
5.0 
5.( 
5~ 

5. 
5. 
5.0_ 

5. 
5.' 
5.' 
5.C 

J 

J 

J 

None 
None 
None 
None 
None 
Nona 
None 
None 
(IIone 
None 
None 
None 
None 
None 
None 

SW8468260 

821 0 
82 0 

,PAl 260 

Bli 0 
8260 

~ 



WalilD 

WYO.1 (can't) 

WYo.2 

IWell completed in 27-Aug-
195 in the perched aquifer. 

Plugged and abandoned 
Jul-Ol. 

Distance from SWMU 46 

1!RCOC 
510385 
510385 
510422 
i10422 
il'138S 

r.~~ 

.0' 
0' 
0: 

SO: 0 

_602317 
602438 
602483 
602715 
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15?3: 
16' 
16' 

was over 0.5 mile and w .. a_s_,,--,,,,, 
upgradient. 

Conventional sampling 
from Aug-95 to Mar-97, 
low-flow sampling from 

Mar-97 to Jul-Ol. 

Refer to footnotes at end of tables. 

510150 
510395 
600167 
60062 
SOO! 
601: 
601, 
601· 14_ 
602301 
602441 
602441 
602442 
S02716 

-" 

e 
Summary of Detected Trichloroethene Results 

Tijeras Arroyo Groundwater Investigation (Continued) 
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Well 10 ARCOC 

602716 
WYO-2 (con'f) ;g: '17 

113 

WYO-4 r- iii 
Well was completed 22· 149 
Jun·Ol in the perched 6049' 

aquifer. 6051. 

Distance from SWMU 46 ~ ~ 
is over 0.5 mile and is 06631 

upgradient. J~631 

Low·flow sampling from 
Aug-Ol to Jun·03, 

conventional from Jul·03 
to present. 

Refer to footnotes at end of tables. 

~2 

607, ,;j 

607433 
607 '15 
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608142 
~594 

I( 

Summary of Detected Trichloroethene Results 
Tijeras Arroyo Groundwater Investigation (Continued) 
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Well 10 

Well was completed 30-Nov-
92 in the perched aquifer. 

Distance from SWMU 46 is 
/aPI)ro.:imately 0.5 mile and is 

upgradienl. 

Conventional sampling prior 
to Mar-97, and from Jun-03 te 

present, low-flow Mar-97 to 
Jun-03_ 

7: 
Well completed 9-Nov-95 in 

the perched aquifer. 

Distance from SWMU 46 is 
approximately 0.5 mile, 

cross-gradient. 

Conventional sampling 
melhod prior to Mar-97, and 
Jun-03 to present, low-flow 

from Mar-97 to Jun-03. 

Refer to footnotes at end of tables. 
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Summary of Nitrate Results 
Tijeras Arroyo Groundwater Investigation 
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Well ID 
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ARCOC 

602705 
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;0,177 
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iH 

1--0 134 
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50 
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T JA-3 600671 
Well completed 31-Aug-98 in 600673 

the regional aquiler. 600674 

: ""0 _w,," is located within the 
SWMU 46 boundary. 

Conventional sampling 
method poor 10 Mar-99, and 
Jun-03 to present, low-flow 

from Mar-99 to Jun-03. 
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I Well completed 04-Feb-01 in 
the regional aquifer_ 

Refer to footnotes at end of tables_ 
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Summary of Nitrate Results 
Tijeras Arroyo Groundwater Investigation (Continued) 
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I. 1, IHACH_N~ 



Summary of Nitrate Results 
Tijeras Arroyo Groundwater Investigation (Continued) 

Well II> ARCOe Sampling Samp/eDate Result" MOL" PQl' Meld Laboratory Validation Analytical 
Method (mgIL) (mgIL) (mgIL) (mgIL) Qualifier" Qualifier' Method" 

T JA-6 (con'l) 604988 Low-flow 04-Dec-ol 0.91 0.350 1.40 10 J None HACH N03 
Distance Irom SWMU 46 is 605317 Low-flow 18-Mar-02 2.20 0.200 0.80 10 None Nitrate EP 

approximately 351) ft, 606631 Ccnventional l'-Aug.()3 2.17 0.0341 0.10 10 SW84690S6 
downg radlent. 606846 ConvenUonal OS-Nov-03 2.26 0.0341 0.10 10 SW8469056 

low-flow sampling from Mar· 607110 Conventional 04-FeI>-04 2.50 0.054 0.10 10 EPA 300.0 
01 to Jun-03, conventional 607426 Conventional 22-Aor-04 2.40 0.054 0.10 10 EPA 300.0 

JuI·03 to present. 601705 Conventional 04-Aug-04 2.50 0.054 0.10 10 EPA 300.0 
607941 Conventlcnal 13-0ct-04 2.50 0.054 0.10 10 EPA 300.0 

TJA-7 603949 Low·Pow 11·Apr·Ol 39.0 a.50 14.0 10 HACH N03 
604111 Low-flow 09.JuI-OI 40.0 3.50 14.0 10 HACH,.N03 

Weil complete in 07-Mar-Ol 604111 Low·flow 09.Jul-Gl 40.0 3.50 14.0 10 HACH N03 
in the perched aquifer. 604929 Low·flow 10·0cHl1 41.0 3.50 14.0 10 HACH N03 

604989 Low·flow OI·Dee·OJ 27_0 3.50 14.0 10 None HACH N03 
This well is located within the 605318 Low-flow 20·Mar·02 30.0 0.200 O.SO 10 None Nitrate EP 

SWMU 46 boundary. 606633 Conventional 12·Au9::03 22.9 0.0341 0.10 10 H HT SW6469056 
606848 Conventional 28·Oct·03 24.5 0.341 10,0 10 H HT,J SW8469056 

Low·flow sampling from Mar· 606872 Ccnvenlional 28-Oct·03 26.0 NR 0.50 10 P2 EPA 300.0 
01 to Jun-03, conventional 607113 Conventional 22-Jan-G4 27.0 NR 0.50 10 EPA 300.0 

Jut·03 to present. 607429 Cooventional 3(J..Apr·04 24.0 0.270 0.50 10 EPA 300.0 
607708 Conventional 06-Aua-04 24.0 0.270 0.50 10 H HT,J EPA 300.0 
607708 Conventional ()6-AuQ-04 27.0 0.054 0.10 10 E J EPA 300.0 
607708 Conventional ()6-Aua·04 25.0 0.270 0.50 10 H HT,J EPA 300.0 
601708 Conventional 06-Aug-04 27.0 0.054 0.10 10 E J EPA 300.0 
607944 Conventional 15·Oct-04 25.0 0.270 0.50 10 EPA 300.0 
607944 Conventional lS·0ct-04 26.0 0.054 0.10 10 E EPA 300.0 
607944 Conventional 1S·Oct·04 25.0 0.OS4 0.10 10 E EPA 300.0 
607944 Conventional IS-Oct-04 25.0 0.270 0.50 10 EPA 300.0 

WYo-1 4704 Conventional 24·Jan-96 2.60 0.050 NR 10 None 353.2 
OS738 Conventional 26·Allg-96 4.10 0.068 0.22 10 None HACH NOS 

. Well completed in 27 -Aug·gs 06167 Low·flow 10·Mar-97 1.50 0.090 0.30 10 None HACH NOS 
in the regional aquifer. 06098 Low-flow 10·Mar-97 1.11 0.013 NR 10 None 353.1 

Plugged and abandoned 06167 low·How 10·Mar·97 2.50 0.090 0.30 10 None HACH N03 
Jul·01. 06144 Low-flow OS-Jun-97 3.00 0.013 NR 10 N()ne 353.1 

06681 Low·flow OS-Jun·97 2.80 0.056 0.224 10 None HACH_N03 
Distance from SWMU 46 was 06144 Low·flow 05-Jun·97 2.73 0.013 NR 10 None 353.1 

over 0.5 mile end was 06322 Low·flow 01·0ct·97 2.70 0.060 0.22 10 HACH N03 
upgradient. 510148 low·How 09·Dec-9? 1.50 0.OS6 0.22 10 HACH .. N03 

510148 Low·ftow 09-Dec·9? 1.40 0.OS6 0.22 10 HACH N03 
Conventional sampling from 510388 Low·ftow 05-Mar-98 2.20 0,0560 0.22 10 HACH.-N03 
Aug-9S to Mar-97. low-flow 600164 low-ftow 10.Jun·96 2.50 0.110 0.43 10 . HACH N03 

sampling from Mar·97 to 600626 Low-flow 14-Sep-98 2.90 0.110 0.44 10 HACH N03 
Jul-ol. 600939 Low·flow 01-Dec·9S 2.80 a.IIO 0.44 10 HACH N03 

601268 Low·flow OS·Mar·99 2.70 0.110 0.44 10 HACH N03 

Reier to footnotes at end of tables. 7 



Summary of Nitrate Results 
Tijeras Arroyo Groundwater Investigation (Continued) 

WeUID ARCOC Sampling 
Sample Date ~~:.~ 

MOL" PQl' MCl" Laboratory Validation Analytical 
Method (moll) (maIL) ~mg/LI Qualiller" QualHler' Method" 

WYQ-1 (con't) 601489 Low-flow 14-Jul-99 2.60 0_14Q 0.56 10 HACH N03 
602316 Low-flow 16-Sep-99 2.30 0_140 0.56 10 HACH..N03 
602316 Low-How 16-Seo-99 2.00 0_140 0.56 10 I HACH..N03 
602438 low-flow Ot-Oec-99 3.80 0.140 0_56 10 HACH N03 
602715 Low-flow 12-Jan-Ol S.OO 0.350 1.40 10 . HACH NOS 
603492 Low-flow 19-Mar-Ol 4_00 0.350 1_40 10 HACH NOS 
604112 Low-flow 21-Jun-Ol 2_10 0.350 1.40 10 HACH NOS 

WYO-2 4704 Conventional 24-Jan-96 2.70 0_050 NR 10 None 353.2 
05738 Conventional 26-Aucr96 3.80 0.300 1.00 10 None HACH N03 

Well completed in 27 -Aug-95 
08167 Low-flow IO-Mar-97 2.80 0.090 0_30 10 None HACH N03 
08098 Low-flow IO-Mar-97 1.16 0.013 NR 10 None 353.1 in the perched aQuiler_ 
06167 Low-flow IO-Mar-97 2_30 0.090 0_30 10 None HACHJl03 Plugged and abandoned Jul-
06681 Low-flow OS-Jun-97 3_00 0_056 0.224 to None HACH N03 01. 
06325 Low-flow 01-Oct-97 2_90 O.ot3 0.25 10 EPA 353_1 

Distance trom SWMU 46 was 08322 Low-flow 01-Oot-97 1_90 0.120 0_44 10 HACH N03 
over 0.5 mile and was 08325 Low-flow 01-001-97 2_70 0.013 0.25 10 EPA 353.1 

upgralient 510150 Low-flow 09-Dec-97 1.40 0.056 0_22 10 HACH N03 
510395 Low-flow 06-Mar-9B 2_60 0.056 0_22 10 HACH N03 

Conventional sampling from 600167 Low-flow 10-Jun-9B 2.80 0.110 0.43 10 HACH NOS 
Aug-S5IO Mar-97, low-lIow 600629 Low-flow 14-Sep-9B 3.30 0.110 0.44 10 HACH NOS 

sampling from Mar-9710 Jul- 600942 Low-flow Ot-Dec-9a 2.70 0.110 0.44 10 HACH NOS 
01. 601265 low-flow 05-Mar-99 2.60 0.110 0.44 10 HACH N03 

601494 Low-flow 19-Jul-99 3.00 0.140 0.56 10 HACH N03 
602301 Low-flOW le-Sep-99 2.30 0.140 0.56 10 HACH N03 
602441 Low-flaw 01-Dec-99 4_50 0.560 2.20 10 HACH_N03 
602441 Low-flow Of-Dec-99 5.00 0.560 2.20 10 HACH N03 
602716 Low-flow 16-Jan-Ol 3.00 0.350 1.40 10 HACH N03 
602716 Low-flow 1 &Jan-O 1 2.90 0_350 1_40 10 HACH N03 
604113 low-Ilow 21-Jun-Ol 4.00 0.S50 1.40 10 HACH....N03 

WY().3 604990 low-flow 26-Nov-Ol 2.10 0_350 1_40 10 None HACH NOS 

Well was completed 22-Jun- 605319 Low-ftow 02-Apr-02 1_90 0.200 0_80 10 Nitrate EP i 
01 in the regional aquifer. 605319 Low-ftow 02-Apr-02 1.80 0_200 O_BO 10 Nitrate EP 

Distance from SWMU 46 is 606636 Conventional 13-Aug-03 1.71 0.0341 0.10 10 H HT SW8469056 
over 0.5 mile and is 606850 Conventional 29-Oct-03 1.80 0.0341 0_10 10 SWS469056 

upgradienl 606873 Cooventional 29-0ct-03 2.00 NR 0_10 10 P2 EPA 300_0 
Low-flOW sampling from Aug- 607117 Conventional 21.Jan-04 2.00 NR 0_10 10 EPA 300.0 

01 to Jun-03, conventional 607432 Conventional 26-Apr-04 1.90 0.054 0.10 10 EPA 300.0 
from Jul-03 10 present. 607713 Conventional l1-Aua-04 2.00 0_054 0.10 10 EPA 300_0 

607948 Conventional 08-0cl-04 2_00 0.054 0_10 10 EPA 300.0 

WYO-4 604991 Low-flow 2B-Nov-Ol 1.10 0.350 1.40 10 J None HACH N03 
604991 Low-now 28-Nov-Ol 1.20 0.350 lAO 10 J None HACH..N03 

Well was completed 22-Jun- 605320 low-flow 03-Ap[-02 2.90 0.200 0.80 10 Nitrate EP 
01 in the perched aquifer. 605320 Low-flow 03-Aor-02 2.90 0.200 0.8(1 10 Nitrate EP 

Reier to iootnotes at end of tables. 8 



Summary of Nitrate Results 
Tijeras Arroyo Groundwater Investigation (Continued) 

jsampleDalli ::.~ 
MOL· PQl" Meld I I . We/liD ARCOC Yeli, ,l tmo.ll IrmtILl 1m tILl .~ 

WY()..4 (t:0~ 'I) 601 6638 2. i4 o.os ~ 1 O. 0 ISWa- i! 156 DiSlance from SWMU 46 is 
~ ~ 

2. 66 0.0: ~, Q~ 10 IS!I& is il56 over 0.5 mile and is 3. N O. :pp 30 upgredienl, 60 7120- 13-1 reb-' 2. ~ 0.( pAlO 
60 7120 01 PA ro . ... sampling fro",! Au~- 0.( PA ID 01 to Jun-Q3, 'u ",w .. 'u .. ~ ~ 0.0 PA 30 from Jul-Q3 to present. iO' )3-. lug- 0.( 10 PA 
i<l7~ 0.0 10 PA 
107651 -2: 0.( to P2 ,PA 
;07951 )6-( Jct-04 2. 0.05' 0 P2 ,PA 

Refer to footnotes at end of tables. 9 



WeUID ARCOC 

Summary of Nitrate plus Nitrite Results 
Tijeras Arroyo Groundwater Investigation 

Sample Date Result" MDLb PQle MCld 

Method Cmg/L} (mg/Ll (mg/L) (mg/L) 
I . 

/"", ... ",,-.uu 606615 ?4·.IIII.n::l 25.0 0.2500 1.25 10 EPA 353.1 

Well was completed 30· 606830 ,"'" ll-Noy.03 24.0 0.5000 2.50 10 EPA 353.1 
NoY·92 in the perched M'7MA I. n. ,,~ " n onnn ? ~n on ~n. ~<~ • 

aquifer. ~.~ ~.U v.vvuu ~ 'v <:;,..""",, .. 
Distance from SWMU 46 607400 lA. ,n. 24.2 3.60 50 10 H HT. J 353.1 
is approximately 0.5 mile ,= 1 n 

and is upgradient. l-~607~679~~~~~_2~7.-J~1""'~1 .. 0~1A"---L-_~24.0~-L_ 3.60 50.u 353.1 

Conventional sampling I ~6~079~15~~~~~n.1 ... n,,~t ... n.1~~2~5i:.~I-+~0~.0~30~0=!=~-0 ~':".20 ~~o--1-~-....:-1~0==t=====~~=~A2~ •• J~=!~E~PA~' 3~53:;11 .. 1 prior 10 Mer-97. and from r- _~. 

Jun·03topresent.low· I ~6~0811~119~~~~~'I"~'~17.J~an'0~5~2~01:.~I--L~0~1:.1~500--L_l~.00_f--"":I~0-l-__ ----.jf--__ +~""'''~,35~31 .. 1 
flow Ma4·97 to Jun-03. f- 608581 ic...,".","uu,"", ,. _, 18.9 0.0300 0.200 10 B EPA 353.1 

'~6-"-'~ 

Well completed 
in the perched aquifer. 

Distance Irom SWMU 46 
is approximately 0.5 mile. 

cross·gradient. 
Conventional sampling 
method prior to Mar·97. 
and Jun'03 to present, 
low-flow from Mar-97 to 

Jun·03. 

TJA-3 
Well completed 31·Aug-
98 in the regional aquifer 

ThiS well is located . 
the SWMU 46 boundary. 

Conventional sampling' 
method prior to Mar·99. 
and Jun·03 to present. 
low·flow from Mer·99 to 

Jun-03. 

606619 1 .10.4 0.1000 PA 353.1 
606834 07·Oct-( 9.50 C EPA 353.1 
607090 10.0 C A2. J PA 353.1 
60768 9.53 O. 353.1 
6074C 1.23 O. 353. 1 
6074C 0.0: ..Q. 353.1 
60792 I ( o.m O. A2. J EPA 353.1 
S0792 04-0ct- o.m O. A2. J . EPA35a-:1 
6081~ o.m O. EPA 353.1 
61l81~ 1 C IQ..J() EP, 153.1 
S1l74( 10 10 ~.1 

61109~ 15·lIec· iQ. 10 None EP, 15: :.1 
603955 low. Inw ?A_M~r. iO 10 None EPA 35: 1.1 
604806 n::I·OM·ll 3.1:! ,0207 IJ. iQ. ~ NOlie EPA 35: :.1 
605117 03-Dec·Ol 2.73 1.020'1 1.150 B None EPA 35: :.1 
605328 I 2.75 0.034: ).250 EPA 35: i:1 
60662 06-Aug·03 ,J!.55 1.0100 ).0 iQ, 62. J 'p, 153.1 
60684 0.051 ).~ ;0 'p, i3.1 
60710 27·,lan'04 ).01 iQ. :p, i3.1 
60741 ).03 H 10 IS: 
60769 ;2 ),01 >.200_ 353. 
6079: 1 ).020 'PA353.1 
6081: 1.020 ,PA 353.1 
S085: 1 ).ogO. B ,PA 353-:1 

TJA~ ~~II6040Ii~~i/ln~~~~~~~'~~~~IW~'I~~~~~~II~~j)i"(OfliO~~~~~~~~~~~~i1:!fPAIII~~ Well completed 04-Fat>- 60663' 11·Aug·)3 l.l§O ,PA 35 
101 in the regional aquifer. 606846 2.50 O,()Q!>.O ~ 10 B2. J ,PA 35 
Distance from SWMU 4S 607109 2.3 0.0500 0.250 10 :PA 35 

is apr::~!~~~Z;50 ft. 607424 I '-'VI 22·Apr·04 2.42 0.0359 0.500 10 B2. J 353.1 

I din . ~ from 607704 2.20 _ 0.Q1'I4...Q,:!QQ, 10 353.1 

Refer to footnotes at end of tables. 10 



WelllD 

This well is located within 
the SWMU 46 boundary. 

Low-flow sampling from 
Mar-01 to Jun·03. 

conventional Jul·03 to 
present. 

WY0.1 
Well completed In 27-
Aug-95 in the regional 
aquifer. Plugged and 
abandoned Jul-01. 

Dislance from SWMU 46 
was over 0.5 mile and 

was upgradient. 
Conventional sampUng 

Summary of Nitrate plus Nitrite Results 
Tijeras Arroyo Groundwater Investigation (Continued) 

ARCOC 

607940 ie 
608134 

608590 

Method 

604059 I nw_flnw 

§2§lL3:I 
606848 
607112 
607427 
607707 
607707 
607943 
607943 
608138 
608138 
608Q91 

601490 

602317 

low-flOW 

Low-flow 

ISBml~lel Date 

16-May-05 

15- )ct-04 
15- Jct-04 
18-. an-OS 

1: 

14-JuI-99 

16-Sep-99 

Result" 
(mgIL) 
2.94 
2.88 

2.62 

SO.5 
26.0 
2!i.0 
2H.B 

7·11 
1.3 
1.6 

27.1 
23.2 
21.2 
21.7 
22.~ 

1.83 

3.10 

MOL" 
(mgIL) 
0.0030 
0.0030 

0.0030 

0.' 069 
000 
500 
500 
t87C 
144C 
l44e 

O.030e 
0.030e 
0.030e 
0,0300 
0.0300 

0.0086 

0.0086 

PQl· 
(mgIL) 
0.02Q 
0.020 

0.020 

2.50 
2.50 
1.25 
1.25 
4.00 
2.00 
2.00 

O.?I 
0.21 
0.21 
0.21 
0.2QQ 

0.050 

0.250 

MCld 

(mgIL) 
10 
10 

10 

10 
10 
10 
10 
o 
o 
o 

10 
1~ 

11 
10 

10 

10 

B 

B 

None 

None 

353.1 
EPA 353.1 

EPA 353.1 

PA353.1 
PA353.1 
PA 353.1 
PA 353.1 
353.1 
353.1 
~3.1 

PA353.1 
PA353.1 

~~~ 
PA 353.1 

EPA 353.1 

EPA 353.1 

from Aug-95 to Mar-97. 1----1----+----+----+----+----+----+---+---+----1 
low-flow from 

Mar-97 ',.;; 

WYO-2 
Well completed in 27-
Aug-95 in the perched 
aquiler. Plugged and 
abandoned Ju~OI. 

Dlslance from SWMU 46 
was over 0.5 mile and 

was upgradient. 

602483 Low·flow 01-Jun-00 

601493 Low-flow 19-Jul-99 

602442 low-flow 01-Dec-99 

2.42 0.0090 0.050 10 EPA 353.1 

1.94 0.0086 0.050 10 None EPA 353.1 

3.15 0.0086 0.250 10 None EPA 353.1 

Conventional sampling 
from Aug-95to Mar-97. f----+--.,.--+-----/----+----+---+---+---+----+----j 
low-flow sampling from 

Mar-97 to Jul-Ol. 602717 Low-flow 16-Jan-Ol 2.90 0.0069 0.250 10 None EPA 353.1 

0.050 10 

WY0-3 
Well was 22-
Jun-01 in the' regional 

605331 I c.", 
606636 lev" 

1.75 

1.92 

0.0345 

0.Q100 

0.250 10 EPA 353.1 

EPA 353.1 

Refer to footnotes at end of tables. 11 



Summary of Nitrate plus Nitrite Results 
Tijeras Arroyo Groundwater Investigation (Continued) 

Well 10 ARCOC 5MBletilIIIPlloncj9 I Saml~le, Date Result" MOL" PQl' MCld 

(mg/Lj (m!IIL1 (m!IIL) (mg/Lj 

I 

'.' Analytl~l. 

WYO-3(con't) I ~60~6850~~~~.~~'~~~1~.61-l-~0.~0100-+-~0~.050-l-~1~0.+-_-1 ___ +E~PAl 3~531:.1 
Distance from I-

isW;"IlJ-46 is over 0.5 mile 607116 I vU"V~IU'UII'" 21-Jan·04 1.38 0.0100 0.050 10 62. J EPA 353.1 

and is UP9radient.""'O'~I---_~60~74~3~0=+' "'~§§~~~~=~§~~~~~==2~::.1~2~=4=~0§.0~35~9~=~=~ n~ ~n~n~=t==~ '* n==1=======r======+=~3~5~3, .. ~11=~ Low-flow sampling from a"-,-,, ~ I'"'' "'" 'uv"", " '" .. :':2 ___ v ~c~ , 

Aug-01 to Jun·03. L~uu,,~ "-+' v~v,;.,~~",u~u'v3"a':""~1, .. 4~'.f'I~""~~1;;.89~t~u~.v ' .... ~+_~ v,'v~v-!-_~~~_+ ___ t--__ -+~";;"""'~ 'l 
conventional from Jul-031 """70A-' no n •. nA ~.,,, """.,,, "Mn '" "nA ~r~ , 

10 present ~:~~::';"A ... '~~v~u,.g~,,,~,,.~ .. ~.~~~t-~:~.:-t-~~.~~~:~+-~~.~:~+~;~~-t---t----H"'~""'~ """'a-i'" I uuv.... vv,~ "" ... ~. 07-Jap-05 ,.u.. u.vuvv V.v,,,.u EPA 353.1 

608593 Ir., ,or .. · .. '" ""'"rW 2.08 0.0030 0.020 10 B EPA 353.1 

WY()-4 605121 2.32 (),~069 (I ~ None EPA 35 
605735 1.72 0.l100 ;0 1 6 EPA35 

Well was completed 22- 606638 2.72 0. )100 ;() _1 EPA 35 
Jun-Olln tJ:le perched I---!Q§!!~ 1 2.71 0.0100 ~ .J EPA 35 

aquifer. lO6851i Oa-Nov-03 2.21 0.0100 O. 50 1 . EPA 35 
Distance from SWMU 46 i06852 2.2 0.0100 O. 501 EPA 35 1.1 

is over 0.5 mile and Is i07119 I _2. ~100 _0.()@.J A2_J EPA 353.1 
upgradlent. ;07119 Oa-Fllb-I 100 0.050 10 EPA 353.1 

Low-flow sampling from 607119 O:J-Fllb-I 100 0.050 10 A2.J EPA 353.1 
Aug-01 to Jun-03, 607119 100 _ 0,(lQ{) ...10 EPA 3f 1.1 

conventional from Jul-03 607433 ~59 Q2QQ. 1 353. 
to present. 607433 3D-Apr-04 )359 0.500 1 353. 

607715 m-AIln.)4)4 ).0144 0.200...1 B2. J 353. 
6( 7715 2.71 )"144 l.gQ 62. J 353.1 
6( 7950 3.30 1030 ).0: ,PA 353.1 
6( 7950 3.29 1030 ),0: 10 ,PA 353.1 
6( ~142 1·.llUl-05 3.18 )030 ).0: 10 B 'PA353.1 
60142 Ihlan-05 3-111. 0.0030 ).O:!O IQ J!. ,PA 353.1 
B( ~594 . 2.8E1. o.g03CL ....Q,Q:!Q. ~1.Q. J!. ,PA 353.1 

Refer to footnotes at end of tables. 12 



Footnotes for Tijeras Arroyo Groundwater Investigation 

"Result 
Values in bold exceed the established MCL. 
I!g1L = microg rams per liter 
mg/L = milligrams per liter 

bMDL 
Method detection limit. The minimum concentration that can be measured and reported with 99"10 confidence that the analyte is greater than zero, analyte is matrix specific. 

N R = not reported 

·PQL 
Practical quantitation limit. The lowest concentration of analytes in a sample that can be reliably determined within specified limits of precision and accuracy by that indicated 
method under routine laboratory operating conditions. 

NR = not reported 

dMCL 
_ Maximum contaminant level. Established by the U.S. Environmental Protection Agency Primary Water Regulations (40 CFR 141.11 (b))., and subsequent 

amendments or the New Mexico Environmental Improvement Board in Title 20, Chapter 7, Part 1 of the New Mexico Administrative Code (20MAC 7.1). 

"Lab Qualifier 
If cell is blank, then all quality control samples met acceptance clitelia with respect to submitted samples. 
B = Analyte is detected in associated laboratory method blank. 
E = Value above quantitation range. 
J " Amount detected is below the practical quantitation limit (Pal). 
H = Holding time was exceeded for associated analysis. 

'Validation Qualifier 
If cell is blank, then all quality control samples met acceptance criteria with respect to submiUed samples. 
A " Laboratory accuracy and or bias measurements for the associated laboratory control and/or laboratory control duplicate samples do not meet acceptance criteria 
B = Analyte present in associated laboratory method blank sample. 
HT = The holding time was exceeded for the associated sample analysis. 
J' = The associate value is an estimated quantity. 
P1 = Laboratory precision measurements for the matrix spike and/or matrix spike duplicate do not meet acceptance criteria. 
P2 = Insufficient quality control data to determine laboratory precision. 
None = Data was not validated. 
R = The data are unusable for their intended purpose. 
UJ " Analyte was qualified as not detected, and is an estimated value. 

9Analytical Method 
U.S. Environmental Protection Agency, 1990, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846, 3rd ed. 
U.S. Environmental Protection Agency, 1983, "The Determination of Inorganic Anions in Water by Ion Chromatography-Method 300.0," 
EPA-600/4-B4-0 17. 
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ANNEXB 
POTENTIOMETRIC MAPS 



Figure 1. Potentiometric Surface Map for the Regional Aquifer. March 2002. 

Monitoring Well 
(groundwater. activet 

... Waier·Supply Wall 
• SNLSWMU4B - Potential Reteese Site 

A08dWllY 
Building 
SUrface Drainage 
18ch Area Boundary 
KAFB BoUndiry 
Eastern UmJt of Ancestral 
Rio ,Grande Facies (approx) 
Anomalous Elevation, not used 
for contouring 
Groundwater Elevation Contour 
(10 A) 
SNL Area of Re~slblRty 

Note: foI,j. , .. tel .... not'&hown bee., .. each i. bI...nV uun,1i.., .. 
SWMU 98 (Storm Dralit Sywtem).nd SWMU 187 Is.nitatv SIlWer 

:::-,,~~er:::-~~~~' i~v~.?'F8 unlwry .ower 

o 1500. 3000 

Scale in Feet 

0'b==~36~O:..._~720 

S.n'dja Na_tionallaboratorieS, New Mexico 
Envir(lnmental Geographic Information System 

Rgure 1 
Potentiometric Surface Map 

fOltha ROgillnai Aquifer, 
, March 2002 

$ "'- EGIS ORG. 6'.&6 

07128105 



---..,-'------------ --, 

FIgure 2. Po~enllometrlc Surfece ",.p'for the Perched System, Mar~h 2002. 
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