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EPA Notice of Deficiencies and au 1129 Corresponding Responses 
for RCRA Facility Investigation (RFI) Work Plan for au 1129 

NOTE: Comments responses in bold face are revisions to EPA NOD responses distributed on 
August 20, 1993. Also, responses now indicate revised page(s) of the RFI Work Plan for 
OU 1129 (attached) that were changed to address EPA NOD comments. 

GENERAL COMMENTS: 

Los Alamos National Laboratory (LANL) shall provide information on which 
miscellaneous analytes will be analyzed and which methods will be used for the 
analyses. 

All of the sampling and analysis plans (SAPs) that require analysis for miscellaneous 
analytes will be revised to state the specific analysis to be conducted. The quantitative and 
detection limits and analytical methods listed in Chapters 5.0 and 9.0, respectively, of 
the LANL Generic Quality Assurance Project Plan for RCRA Facility Investigations, 
LANL-ER-QAPjP, May 1991. will be used and mentioned in the appropriate SAPs and 
corresponding tables. The revised SAPs will be forwarded to EPA on September 30, 1993 
with other RFt Work Plan for OU 1129 pages affected by EPA NODs. 

RFI Work Plan pages revised to address this comment are as follows: 7-32, 7·36, 
7-47,7-48, 7-53, 7-60, 7-71,7-76,7-81,7-91,7-96, 7-102, 7-107, 7-115, and 7-121. 

() 1(. 2. 	 All the solid waste management units (SWMUs) discussed in Chapter 3 should be 
addressed either by sampling plans in Chapter 7 or by the no further action (NFA) 
recommendations in Chapter 6. LANL needs to submit the sampling information for the 
SWMUs as soon as possible. 

All SWMUs discussed in Chapter 3, except SWMU No. 35-017, are either recommended for 
NFA in Table 6-1 (as amended) or appear in a SAP in Chapter 7 (as amended). An 
addendum to the original RFI Work Plan for OU 1129 was sent to DOElLAAO on or about 
March 24, 1993 for review and approval. This addendum will add 71 SWMUs and 9 COCs 
to Chapters 6 and 7 of the Work Plan. This addendum covers all other SWMUs not in the 
original RFI Work Plan for OU 1129. 

SWMU No. 35-017 (a non-HSWA SWMU) was specifically not included in the original RFI 
Work Plan for OU 1129 pending the removal of the LAPRE II reactor and receipt of the final 
decontamination and decommissioning (D&D) report. au 1129 has now received Final 
Project Report TA-35 Los Alamos Power Reactor Experiment No. II (LAPRE II) Decommis
sioning Project, LA-12464. February 1993. On the basis of the results in the D&D report. 
SWMU No. 35-017 is recommended for NFA and will be added to Table 6-1. 

Page 6-13 of the RFI Work Plan was revised to address this comment. 

\I 3. Chapter 6, SWMUs Recommended for No Further Action: 

a. 	 SWMU No. 5-003, Calibration Chamber. LANL shall test the bricks for TCLP. EPA 
recommends that LANL remove the bricks and recycle them using their lead 
decontamination trailer, if necessary. 
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EPA Notice of Deficiencies and au 1129 Corresponding Responses 
for RCRA Facility Investigation (RFI) Work Plan for au 1129 

At SWMU No. 5-003, the calibration chamber, the environmental conditions necessary to 
solubilize and mobilize lead at the site are not present, so they pose no immediate concern 
to human health or the environment. The purpose of the lead bricks was to shield 
instruments being calibrated from background levels of radiation. Historical records indicate 
that no other source term of RCRA concern was ever present in the chamber. au 1129 
does not think that it is necessary to test the bricks for TClP because all evidence indicates 
they are made of lead and doing a leaching procedure on the bricks will not provide new 
information. OU 1129 will request that LANL pursue a voluntary corrective action (VCA) 
to remove the lead bricks and will not pursue a permit modification to delist SWMU 
No. 5-003 until a decision to pursue VCA is reached. 

cJlL b. 	 SWMU No. 35-002. Additional information needs to be submitted concerning this 
SWMU. What were the hazardous constituents of concern? Who at EPA concurred on 
the D&D effort and soil sampling plan? Was a plan submitted to EPA for approval? 
When will the results of the completed project be submitted to EPA? 

Additional information concerning this SWMU can be found in the SAP, Plan for 
Environmental Sampling-Removal of Los Alamos Power Reactor Experiment No.2 (LAPRE 
1/) Reactor Vessel and Fuel Reservoir, March 28, 1991. This SAP was produced for the 0&0 
of lAPRE 11. Following this 0&0 effort, LANl published Final Project Report TA·35 Los 
Alamos Power Reactor Experiment No. " (LAPRE II) Decommissioning Project, lA-12464, 
February 1993. On the basis of the 0&0 report, lA-12464, Section 2.2, the lead in the 
bricks is the only RCRA COCo The bricks were removed and stored under EPA and state 
regulations. au 1129 has researched EPA's involvement in the SAP and 0&0 effort and 
has not confirmed its concurrence; therefore, the third sentence, "The decontamination and 
decommissioning ... " will be deleted from the description/justification block for SWMU No. 
35-002 in Table 6-1. Information in the RFI Work Plan for au 1129, Chapter 3 concerning 
this SWMU will be updated to reflect the information in LA-12464. 

Pages 3-70 and 6-8 of the RFI Work Plan were revised to address this comment. 

(;' 
IL 

C. 	 SWMU No. 42-004, Canyon Disposal. Sampling locations and information should be 
submitted to EPA for review prior to a decision being made on this unit. 
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for RCRA Facility Investigation (RFI) Work Plan for au 1129 

In 1978. TA-42. the Incinerator Site. underwent D&D activities. The final report. The 
Decommissioning of the TA-42 Plutonium Contaminated Incinerator Facility. LA-9077-MS, 
was released in November 1981. In 1991, LANL's Environmental Protection Group (EM-8) 
conducted a reconnaissance sampling survey. In July 1992 after DOElLAAO verbally 
notified EPA, OU 1129 conducted a VCA to facilitate construction validation of the Nuclear 
Safeguards Technology Laboratory. The Revised Sampling and Analysis Plan for au 1129 
Aggregate J, LA-UR-92-2120, was written in July 1992. The sampling data has been 
reported in the OU 1129 "Quarterly Report for January through March 1993," 
EES-13-ER-04-93-040, and "Corrected Tables for Quarterly Report for January through 
March 1993," EES-13-ER-OS-93-0SS. OU 1129 will report the TA-42 data in the phase 
report for this area. On the basis of the 0&0 effort, the reconnaissance survey. and the 
OU 1129 sampling, this site is a candidate for being recommended for NFA at the present 
time. 

Page 6-14 of the RFI Work Plan was revised to address this comment . 

./ d. 	 SWMU Nos. 48-004(a through c), Sumps and Tanks. Any decision related to these units 
will be deferred until 0&0 has been completed. When is 0&0 scheduled to occur for 
this building? LANL has not determined whether a release has occurred from these 
units. 

Building TA-48-1 is the primary structure for the Isotope and Nuclear Chemistry Division and 
LANL has no current plans for near-term D&D. SWMU Nos. 48-004(a through c) are 
considered to be under operational control. There is no longer a source term and no 
mechanism for release to the environment. Archival information documents no spills or 
releases within the building. The tanks and sumps of SWMU Nos. 48-004(a through c} 
have been inspected, and there is no physical evidence of releases or external 
contamination. A SWMU can be considered for NFA if site design, conditions, or 
operational controls preclude any release from the SWMU that would pose a threat to 
human health or the environment. SWMU Nos. 48-004(a through c) are recommended for 
NFA. Table 6-1 will be revised to clarify this information. 

Page 6-14 of the RFI Work Plan was revised to address this comment. 

r/e. 	 SWMU No. 52..Q03(b}, Industrial Waste Lines. More information needs to be submitted, 
including sampling data and depth of sampling prior to a decision on this unit. 

LANL published Decommissioning of the UHTREX Reactor Facility, LA-12356, 'August 
1992, after the UHTREX Reactor and associated industrial waste lines were completely 
decommissioned in September 1990. The report includes sampling depths and data in 
Section 5.0, Post-Decommissioning Radiological Survey Procedures and Results. 
Memorandum HSE8-88-603, "Results of Screening Analyses of Soil Material Collected from 
Industrial Waste Line 66 Connecting TA-52 to TA-50," October 12, 1988; and 
memorandum HS-3-FSA:91-206, "TA-52 Facilities Decommissioned in UHTREX D&D 
Project: Remove from SWMU and RPIS Lists," October 30, 1991, discuss 0&0 activities at 
this site. Information concerning this SWMU in the RFI Work Plan for au 1129 will be 
updated to reflect the information in LA-12356. 

Page 6-17 of the RFI Work Plan was revised to address this comment. 
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EPA Notice of Deficiencies and au 1129 Corresponding Responses 
for RCRA Facility Investigation (RFI) Work Plan for au 1129 

f. 	 All other SWMUs for which NFA was requested, and that are not currently in the HSWA 
permit, do not need to be added to the permit, For SWMUs currently In the permit for 
which an NFA decision is required, LANL must submit a Class III permit modification 
prior to removal of those SWMUs from the permit. 

LANL will submit a Class III permit modification as necessary; OU 1129 will coordinate the 
list of approved non-HSWA permit NFA SWMUs with the ER Program office to ensure that 
they are not added to the permit. 

SPECIFIC COMMENTS 

) 1. 	 SWMU Nos. 52-002(a through g), page 3-114. Text on page 3-115 identifies SWMU No. 
52-OO2(e) as now being SWMU No. 63-001(a) while Table 1-1. Current Listjng of 
Operable Unit 1129 SWMUs and AOCs as of 1990 lists SWMU No. 52-002(k) as being 
SWMU No. 63-001(a and b). Please clarify the SWMU numbers and text. 

According to unit information and maps in the 1988 and 1990 SWMU reports, an active, 
1,000-gal. septic tank, TA-52-49, designated as SWMU No. 52-002(f), and the associated 
seepage pit, TA-52-50, designated as SWMU No. 52-002(g). in the 1988 SWMU Report 
were combined and became SWMU No. 52-002(e) in the 1990 SWMU Report. SWMU No. 
52-002(e) is the same as SWMU No. 63-001 (a) because the western portion of TA-52 and 
associated structures became TA-63 in 1989. The text on pages 3-115 and 3-134 is 
correct. 

According to unit information and maps in the 1988 SWMU Report, an active, 920-gal. 
septic tank, TA-52-154, and associated seepage pit, TA-0-462, were designated as SWMU 
No. 52-002(k). According to unit information and maps in the 1990 SWMU Report. septic 
tank TA-52-154 became part of TA-63 in 1989, and SWMU No. 52-002(k) was 
redesignated as SWMU No. 63-001 (b). The text on pages 3-134 and 3-136 is correct. 

Table 1-1 of the RFt Work Plan for au 1129 will be changed to reflect this information more 
clearly. 

Page 1-7 of the RFI Work Plan was revised to address this comment. 

vi 2. 	 5.1 Summary of OU 1129 Technical Approach, page 5-2. As part of the technical 
approach, one of the listed approaches indicates that "'SWMUs are recommended for 
CMS when the analytical sample mean exceeds action levels for individual 
components," Under the proposed Subpart S Regulations, when concentrations of 
hazardous constituents in ground water, surface water, soils, or air exceed an action 
level, and there is reason to believe that such hazardous constituents have been 
released from a SWMU at the facility. EPA may require a corrective measure study 
(CMS). The use of a sample mean for determination of a CMS is not acceptable. This 
comment also applies to Section 5.2.7, Decision Point 4, on page 5-9. In addition. EPA 
risk assessment guidance calls for calculating the 95 percent upper-confidence limit 
(UCL) on the arithmetic mean of site contamination rather than the 90 percent 
confidence interval used by LANL. 
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Referenced sections will be changed to reflect that these decisions will be based on the 95 
percent UCL for comparison of a contaminant's concentration to its screening action level 
(SAL). Those SWMUs at which this criterion is met may be recommended for either VCA or 
a focused CMS. This statement is based on the assumption that the LANL Installation 
Work Plan. Appendix K (when published). will adopt this strategy for data analysis. and that 
the EPA Region 6 guidance will in fact be to use the 95 percent UCL (per proposed 
Subpart S section 264.511 [a][7]). 

The last bullet, second sentence, under Section 5.1 will be changed to read, "SWMUs are 
recommended for CMS when the 95 percent upper confidence limit (95% UCL) on the 
arithmetic mean concentration of an individual site contaminant exceeds the screening 
action level (SAL) for that contaminant. or when .... " 

The first bullet under Section 5.2.7 will be changed to read as follows. "the 95% UCL on the 
arithmetic mean concentration of an individual site contaminant does not exceed the SAL 
for that contaminant. and." 

Pages 5-2 and 5-9 of the RFI Work Plan were revised to address this comment. 

3. 	 7.5.2 Phase I Field Activities Investigation. SWMU Aggregate A, page 7-17. 

,/ a. 	 Soil samples should be analyzed for metals as well as radioactive components, as 

indicated in Section 7.5.3. 


The total list of RCRA metals will be added to the list of analytes. 

Page 7-19 of the RFI Work Plan was revised to address this comment. 

J b. 	 SWMU No. 4-002, the canyonside disposal area, which is sampled at several 
intervals, should have at least one borehole through the debris material, as continuous 
bulldozing of material may have covered contaminated material. High explosive (HE) 
spot testing should also be conducted if possible. 

The sampling locations indicated in the SAP are examples only and depend entirely on the 
outcome of initial geophysical surveying. au 1129 believes that the SAP as written 
represents a conservative and professionally safe and sound approach to this investigation. 
Because of the documented presence of large metal debris such as steel girders. rebar. 
metal containers, and gas cylinders in the detritus of the disposal area, additional recon
naissance information from geophysical methods will be used to choose an appropriate 
discrete sampling method. The revised SAP will show that spot testing for HE will be 
conducted where reconnaissance suggests that HE is most likely to be present in the 
vicinity of the old firing pits. 

Page 7-18 of the RFI Work Plan was revised to address this comment. 

4. 	 7.6 SWMU Aggregate B, Phase I, page 7-20. 

a. 	 Samples should be analyzed for metals as is indicated in Section 7.6.3. AnalYSis for 
metal was left out of Section 7.6.2. 
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The total list of RCRA metals will be added to the list of analytes. 

Page 7-24 of the AFI Work Plan was revised to address this comment. 

b. 	 Additional sampling should be conducted for SWMU No. 5-002, Canyonside Disposal, 
as this SWMU is subject to additional erosion due to location on the canyonside. LANL 
shall submit an additional work plan for both SWMU Nos. 4-002 and 5-002. 

Text will be added to the appropriate SAPs to indicate that additional downslope surface 
geophysical surveying and surface sampling for the specified contaminants will be 
conducted. Attention will be given to the possible need for engineered slope/erosion control 
if surveys indicate the need to prevent possible debris migration. 

Pages 7-18 and 7-22 of the AFI Work Plan were revised to address this comment. 

5. 	 SWMU No. 5-004, Septic Tank, Subsurface Investigation, page 7-30. 

a. 	 This borehole should be field screened for volatile organic compounds (VOCs) and 
samples should be analyzed for VOCs. 

The septic tank was abandoned more than 34 years ago, and the tank and pipe were 
removed, which aerated the soil, 33 years ago. Therefore, OU 1129 has no reason to 
believe that any of the VOCs would still be present in this area. Samples from this site will 
be analyzed for semivolaWe organic compounds (SVOCs) because if organiCS were present 
in this septic system, there is a possibility that SVOCs could still be present. 

OU 1129 will change all SAPs to reflect that for SWMUs with potential voe source terms 
older than 10 years, all collected core and auger material will be screened with the 
appropriate organic vapor analyzer, flame ionization detector, or photoionization detector 
field instrument for VOCs. If VOCs are indicated, then a discrete sample will be collected 
and analyzed for VOCs. Other-wise. routine VOC analysis will be conducted for SWMUs 
with more recent voe source terms. 

AFI Work Plan pages revised to address this comment are as follows: 7-46, 7-64, 
7-79, 7-89, 7-101, 7-105, 7-108, and 7-113. 

b. 	 It is unclear from the text the number of samples which will be collected if no 
radioactivity is encountered. Table 7-2 shows that two samples will be collected, one 
each at the 5-10 ft depth and the 10-15 ft depth. The tables should be consistent with 
the text. 
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SWMU No. 5-004, Septic Tank, Subsurface Investigation, page 7-30, third paragraph, will 
be revised to state, "The one soil boring will be drilled to a minimum depth of 15 ft using 
a hollow-stem auger with a decontaminated 5-ft split-spoon core barrel. As each 5-ft 
section of core is retrieved from the borehole, the soil and/or rock will be screened 
with a radiation monitor and an OVA or a PIO. Screening measurements will be 
recorded on the daily field log. If VOCs are indicated, a discrete sample will be 
collected and analyzed. A sample will be collected on the basis of radiological 
monitoring. If radiation levels are at or below background, a random sample will be 
taken within the &oft interval. If radiation levels are above background, a sample will be 
taken at that location within the 5-ft Interval. The exact depth of the samples will be 
recorded on the daily field log. Drilling will stop when field screening determines that 
two consecutive core intervals are at or below background measurements for 
radiation. 

"Collected samples will be screened for radioactivity and submitted to the laboratory 
for analysis. Each sample will be analyzed for metals by ICPES; SVOCs; gross-alpha, 
-beta, and -gamma; gamma spectrometry; and alpha spectroscopy." 

Page 7-30 of the RFI Work Plan was revised to address this comment. 

c. 	 There is no reason to believe that hazardous constituents are collocated with the 
radioactive constituents for this liquid discharge area. A sample from each 5-ft section 
of core should be analyzed for VOCs, SVOCs, and metals. 

A sample from each 5-ft section of core will be analyzed for gross-alpha, -beta, and 
-gamma; metals by ICPES; svacs; and using gamma spectrometry and alpha 
spectroscopy. These samples will not be analyzed for vacs; see response for comment Sa 
for further explanation. 

Page 7-30 of the RFI Work Plan was revised to address this comment. 

d. 	 What are the miscellaneous analytes being analyzed. and what are the analytical 
methods being used? 

Miscellaneous analytes will not be analyzed during the subsurface investigation of SWMU 
No. 5-004 as shown on Table 7-2, the text on page 7-30 is in error, and au 1129 will 
correct it. 

Page 7-30 of the RFI Work Plan was revised to address this comment. 

6. 	 SWMU No. 5-004, Septic Tank, Surface Investigation, page 7-30. 

a. 	 What miscellaneous analytes are being analyzed, and what are the methods used in 
analysis? 
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The miscellaneous analytes that will be analyzed for are HEs: HMX, RDX, NB, 1,3-DNB, 
1,3,5-TNB, 2,4-DNT, 2,6-DNT, 2,4,6-TNT, and TETRYL The method used to analyze all of 
these HEs will be USATHAMA (U.S. Army Toxic and Hazardous Materials Agency) by High 
Performance Liquid. OU 1129 will revise the RFI Work Plan for au 1129 to clarify 
miscellaneous analytes. 

Page 7·32 of the RFI Work Plan was revised to address this comment. 

b. 	 At what depth will surface samples be collected? 

Surface samples will be taken from the top 0 to 6 in.; OU 1129 will revise the RFI Work Plan 
for au 1129 accordingly. 

Page 7-30 of the RFI Work Plan was revised to address this comment. 

7. 	 SWMU No. 5-005(a), French Drain, Subsurface Investigation, page 7-31. At least 10 
percent of the samples should be analyzed for VOCs. 

The French drain was abandoned more than 30 years ago and removed in 1985; on the 
basis of published research on VOC environmental behavior, there is no reason to believe 
that any of the VOCs would still be present in this area. Samples from this site will be 
analyzed for SVOCs because if organics were present in this French drain system, they 
could still be detected. 

8. 	 SWMU No. 5-005(a), Surface Investigation, page 7-31. At what depth will samples be 
collected? 

Surface samples will be taken from the top 0 to 6 in.; OU 1129 will revise the RFI Work Plan 
for au 1129 accordingly. 

Page 7-31 of the RFI Work Plan was revised to address this comment. 

9. 	 SWMU Nos. 35-003(a, b, c, and n), Surface and Subsurface Investigations, page 7-35. 

a. 	 Boreholes should be located based on best judgment rather than randomly from a grid. 
If the pit and tanks were removed in 1991, it should have been determined at that time 
whether there was any leakage. If this removal has not been conducted, then 
boreholes should be placed next to the pits where the connection with the inflow and 
outflow lines occurs. Additional boreholes may be required for the pit. Can the pit be 
inspected for leaks? Did overflows occur? 
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Scheduling changes within LANL D&D operations since this RFI Work Plan for OU 1129 
was written have invalidated the assumptions used in creating the SAP for SWMU Nos. 
35-003(a,b,c, and n). The phase separator pit and associated lines and tanks have not 
been removed; they will likely be removed in either FY94 or 95. The LANL D&D Program is 
now part of the ER Program and will be conducted in cooperation with other ER activities. 
OU 	1129 will now have an opportunity to ensure that any sampling during D&D 
complements the objectives of the RFI Work Plan for OU 1129. 

OU 1129 requests that a formal SAP for these SWMUs be delayed and done in concert 
with D&D planning. Concerns of the reviewer can be addressed at that time. Because this 
area is fully under institutional control and environmental surveillance data indicate no 
immediate concerns to human health or the environment, deferring the SAP until D&D 
planning will allow for a much more cost-effective and thorough SAP to be developed. 

LANL will notify EPA as a soon as a SAP is complete for these SWMUs; this SAP will be an 
addendum to the RFI Work Plan for OU 1129. Status will be updated in each quarterly 
report. 

Pages 7-33 and 7-35 of the RFI Work Plan were revised to address this comment. 

b. 	 It is unclear when comparing the text with Table 7-3 which intervals will be sampled. 
Text Indicates samples will definitely be collected within the top two feet and at the 
bottom five foot Interval. Text then indicates samples will be collected at two areas 
determined by random generation, at the interval with the highest contamination from 
radioactive field screening, and if no radioactive contamination is found then at the 
section's midpoint. Sampling locations need to be clarified and match the Table. 

See response for specific comment 9a. 

Pages 7-33 and 7-35 of the RFI Work Plan were revised to address this comment. 

10. 	 SWMUs Nos. 35-003(a-q), Wastewater Treatment Plant, page 3-38. What is the 
construction of the phase separator pit? Was this an open pit, and did it overflow? 

As-built drawings of the phase separator pit provided construction information. The phase 
separator pit was not an open pit, and there is no documented evidence of the pit ever 
overflowing. Also, see response for specific comment 9a. 

Pages 7-38 and 7-78 of the RFI Work Plan were revised to address this comment. 

11. 	 SWMUs Nos. 35-OO3(d, I, and q), Surface and Subsurface Investigations, page 7-42. 
The history of this area and the previous D&D work should be utilized in developing 
the sampling plan for these SWMUs rather than using a grid and random boreholes. 
Boreholes should be located preferentially in areas where spills occurred if these are 
known. 

Operational history and D&D information were exhaustively reviewed in preparing the SAP. 
Because of the lack of reliable detailed spatial information, the present sampling plan 
represents the best professional judgment of appropriate sampling strategies. 
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In the area which underwent 0&0, contaminated soil was removed to a depth of 
around 20 ft. The first borehole sample should be collected around the interval where 
the backfill meets original soil or tuff. Samples should then be collected on 1().. to 15 
-ft intervals down to 50 ft, and then at total depth unless field screening (radioactive 
and VOCs) or visual inspection indicates contamination below 50 ft. Boreholes B-11 
and B-12 should remain as located for outfalls from lines 71 and 95. 

All historical information was used in developing the SAPs for this area. The previous spills 
at these SWMUs were recorded, but their exact locations were not documented. The grid 
and random sample points technique is often used for locating COC plumes of unknown 
direction but with a documented source. The source of the fill material is not documented. 
There is also a potential for additional contamination of the surface fill area from up
gradient rain-wash over potentially contaminated soil. 

The possibility for transport to depth exists because the area is dominated by vertical to 
near-vertical fractures, and modeling indicates that COCs could reach the depths 
described in the SAP. The post-D&D activities around the site, as well as the surface 
drainage patterns in the area, make it prudent to sample at the surface. Additional sample 
points in these boreholes will be added to the SAP to cover the interval in which the 
backfill intersects the tuff. All other sample points will be left as is, which is consistent with 
the overall Phase I technical approach. 

Page 7-44 of the RFI Work Plan was revised to address this comment. 

12. SWMU Nos. 35-OO3(e, f, g, m, and 0), Surface and Subsurface Investigation, page 7
44. Was contamination found when SWMU Nos. 35-003(e, f, g, and 0) were removed? 
More information from the previous 0&0 (page 3-75) should be provided and this 
information should be used to create a sampling plan. Boreholes should be located 
based on best professional judgment where previous spills may have occurred. The 
area designated as SWMU No. 35-003(m) should be sampled to a depth of 30 ft, or 
until field screening indicates no contamination, whichever is deeper. Sampling 
should begin below fill material or at fililtuff interface. 

Although most of the structures associated with the wastewater treatment plant have been 
decontaminated and decommissioned, gross-beta activity ranging from 100 pCi/g to 5,000 
pCi/g remained at depths of 5 ft and deeper. D&D activities were not focused on removing 
SWMUs, but on removing facilities; no SWMUs were removed during D&O. The SWMU 
designations were overlaid on the site subsequent to 0&0 based on suspected and 
documented residual contamination. Contamination is present in the local soils, tuffs, and 
associated fractures. The report Radioactive Liquid Waste Lines Removal Project at Los 
Alamos (1981-1986), LA-10821-MS, September 1986, describes the removal of waste 
lines, associated structures, and the remaining contamination. The SWMU No. 35-003(m) 
investigation will require a borehole to a depth of 30 ft (Table 7-5, 8-3). Field screening will 
be used, but this portion of the investigation is to determine the nature and not the extent 
of contamination. Sampling boreholes beyond 30 ft is unlikely to provide additional 
information on the ~ of COCs at the site. There is no documentation that clean fill 
was used at the sites for backfill nor how much fill was brought in during 0&0. OU 1129 is 
planning to sample according to the proposed SAP. 
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EPA Notice of Deficiencies and au 1129 Corresponding Responses 
for RCRA Facility Investigation (RFJ) Work Plan for au 1129 

13. 	 Statement on page 7-45. The statement beneath Table 7-5 is contradictory to the table. 
The table indicates that all samples will be analyzed for all the COCs while the 
statement Indicates that 10 percent of the samples will be analyzed for COCs. All the 
samples collected from the boreholes should be analyzed for VOCs, metals, PCBs, 
and SVOCs. A reduction in analysis may be requested from EPA after initial results 
are reviewed. 

The text under Table 7-5 is misplaced and does not belong with the discussion of 
Aggregate D and Table 7-5. The text correctly belongs in Section 7.1 0.1 on page 7-58 of 
the RFI Work Plan for OU 1129. au 1129 does not anticipate a reduction in analysis for 
the sampling in Aggregate D, Table 7-5. The RFI Work Plan for OU 1129 revision will put 
the text in its proper location. 

Pages 7-44, 7-45, and 7-54 of the AFI Work Plan were revised to address this 
comment. 

14. 	 SWMU No. 35-003(r), Surface and Subsurface Investigation, page 7-46. Text indicates 
that "To complement the samples taken at the prescribed intervals, samples will be 
collected from any sections indicating contamination from field screening 
techniques." Will these additional samples be analyzed for all potential 
contaminants? Samples which indicate contamination should be analyzed 
preferentially. 

Additional samples will be analyzed for all of the same potential contaminants that the 
samples at prescribed intervals will be analyzed for (Table 7-7). 

15. 	 SWMU Nos. 35-009(a through d). Subsurface Investigations, page 7-60. Text on this 
page indicates that the initial 10 percent of sample locations from each SWMU will be 
analyzed for Level III VOCs, SVOCs, metals, and radioactive contamination, and then 
analysis may be reduced based on results. Table 7-9 and Section 7.10.3 indicate that 
aU samples will be analyzed for Level III VOCs, SVOCs, metals, and radioactive 
constituents. LANL shall clarify what analysis will be conducted. 

The phrase "Initial 10% or will be deleted from the sentence. All samples will be analyzed 
according to Table 7-9. 

Page 7-64 of the AFI Work Plan was revised to address this comment. 

16. 	 7.12 SWMU Aggregate H, Phase I, page 7-71. Text on page 3-70 indicates that 
nonradioactive hazardous material may have bean emitted from the stack; although 
this cannot be verified. What are the possible nonradioactive COCs? If this SWMU No. 
35-014(a) only has a radioactive component, then it should not be listed as a SWMU. 

The text on page 3-70 will be revised to reflect that a review of documented stack 
emissions list no nonradioactive effluents. Although SWMU No. 35-014(a) is a radiological 
concern only, it is also a listed HSWA SWMU. au 1129 has chosen to investigate the PCB 
spills of SWMU No. 35-014(b) along with SWMU No. 35-014(a) for operational efficiency 
reasons. Analytical requirements listed in Table 7-11 are still valid. 

Page 3-70 of the AFI Work Plan was revised to address this comment. 
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EPA Notice of Deficiencies and au 1129 Corresponding Responses 
for RCRA Facility Investigation (RFI) Work Plan for au 1129 

17. 	 7.14 SWMU Aggregate J, Phase I, page 7-82. SWMU No. 42-001(a through c), and 42
003 are not listed in the HSWA Module VIII. 

These SWMUs are not on the HSWA list. However, in July 1992 after DOElLAAO verbally 
notified EPA, OU 1129 conducted a VCA to facilitate construction validation of the Nuclear 
Safeguards Technology Laboratory. The revised SAP for TA-42 incorporated a set of 
reconnaissance sampling data for RCRA contaminants that LANL Group EM-8 collected in 
1991. The reconnaissance sampling data were not available when the original RFI Work 
Plan for OU 1129 was written. The revised SAP for TA-42 (as implemented in July 1992) 
will be included in the revised RFI Work Plan for OU 1129. The data from the TA-42 
investigation last year has been reported in the OU 1129 "Quarterly Report for January 
through March 1993," EES-13-ER-04-93-040, and "Corrected Tables for Quarterly Report 
for January through March 1993," EES-13-ER-OS-93-0SS. See response to general 
comment 3c. 

Page 7-82 of the RFI Work Plan was revised to address this comment. 

18. 	 SWMU Nos. 42-001(a) and 42-002 (a). Subsurface Investigation, page 7-87. 

a. 	 Table 7-13 indicates that analysis will conducted for constituents other than 
radioactive constituents, while text indicates that sample analysis will be limited to 
radiological constituents. LANL should clarify what analysis will be conducted. Table 
7-13 should be corrected to indicate actual analysis planned for all SWMUs in TA-42. 

See response for specific comment 17. 

Page 7-82 of the RFI Work Plan was revised to address this comment. 

b. 	 Was there leakage from the influent line to the septic system? If so, then borehole B-4 
should have the same analysis as boreholes B-12 and others, for the septic tank 
system. 

See response for specific comment 17. 

Page 7-82 of the RFI Work Plan was revised to address this comment. 

19. 	 SWMU No. 42-003, Subsurface Investigations, page 7-95. Were metals previously 
analyzed at this SWMU? Text on page 7-95 indicates that SVOCs were previously 
encountered, and text on page 3-82 indicates that possible contaminants included 
solvents, acids, and greases. For these reasons, a percentage (20%) of the samples 
collected should be analyzed for metals and SVOCs. 

See response for specific comment 17. 

Page 7-82 of the RFI Work Pfan was revised to address this comment. 
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EPA Notice of Deficiencies and au 1129 Corresponding Responses 
for RCRA Facility Investigation (RFI) Work Plan for au 1129 

20. 	 7.15 SWMU Aggregate K, Phase I, page 7-99. SWMU No. 48-001 is not listed in the 
HSWA Module VIII. 

The text will be changed to reflect that SWMU No. 48-001 is not listed in the HSWA 
Module. Sampling activities for TA-48 SWMUs are currently scheduled for July 1993. Initial 
data will be reported in the LANL ER Program FY94 January through March Quarterly 
Report. 

Page 7-83 of the AFI Work Plan was revised to address this comment. 

21. 	 7.16.3 Sample Screening and Analysis, page 7-112. LANL might consider using an x
ray Fluorescence for screening metals. 

X-ray fluorescence (XA F) will be considered on a SWMU-by-SWMU basis. OU 1129 used 
XRF during the investigations at TA-42 in July 1992 with very good results. 

:;:PA COM REZ I 093093 	 Page 13 



i 
~ 

f 

~ 

~ 

tI.l 

.lJ 
!.! 
~ 
~ 
"\) 
ill;:, 
Q'.., 
Q
c:: .... 
~ 

TABLE 1-1 

CURRENT LISTING OF OPERABLE UNIT 1129 SWMUs AND Aoes AS OF 1990 

NOTE; To cross reference SWMUs from TaLles A and B of the HSWA Module, please refer to this table first for current SWMU 
nomenclature (per 1990 SWMU list). All HSWA Module-listed SWMUs appear in either Table 6-1 (for NFA recommendation) or in Chapter 
7.0 (for further investigation). See Table 7-1 for SWMUs addressed in Chapter 7.0. 

SWMUs listed in 
1988 SWMU Reporaa 

SWMUs LIsted in 
Tables A and B 

of HSWA Moduleb 

Renumbered 
SWMUs 

(as of 1990)C 

Additional SWMUs 
or Areas of 
Concernc 

(as of 1990) 

Current Listing 
of SWMUs and 

Areas of Concemc 

(as 011990) 

SWMU Description 

IecbDic§1 A[ea ~ 

4-001 '1-001 F1rlllU Site4-001 

4-002 4-002 4-002 Surface Disposal Site 

- - 4-003(a-b) 4-003(a-b) Drains and Outfalls 

- 4-004 4-004 Soil Contamination Beneath Former 
Building 

- - C-4-001 C-4-0Ul Potential Soil Contamination Associated 
with Former Structures 

I~J;<bDi~ii!1 AWii! ~ 
5-001 (a-L) -  5-001(ab) FirillU Sih::s5-001 (a-b) 

- - 5-001(C) 5-001 (e) Firing Site 

5-002 5-002 - 5-002 Canyonside Disposal 

5-003 5-003 5-003 Calibration Chamber 

5-004 

5-005 

5-004 

5-005
. 

50(lS( ill -- 

5-004 

5-005(a) 

Septic System 

French Drain 

- - 5-005(L) 5-005(b) OuttaU 

5-006(a-h) 5-006(a-h) Soil Contamination Beneath Former 
Buildings 

C-5-001 C5·0Ul Potential Soil Contamination Associated 
with Former Structures 
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IAIllu.:.L(continued) 

CURRENT LISTING OF OPERABLE UNIT 1129 SWMUs AND AOCs AS OF 1990 

SWMUs lisled in 
1988 SWUU Reporaa 

SWMUs listed In 
Tabl.s Aand a 

of HSWA Moduleb 

Renumbered 
SWMUs 

(as of 1990)C 

Additional SWMUs 
or Areas of 
Concernc 

(as of 1990) 

Current listing 
of SWMUs and 

Areas of Concemc 

(as of 1990) 

SWMU Description 

IecbDical A[~f! 35 
~. - 35-001 Material Disposal Area W 35-001 

35-002 35-002 - 35-002 Material Disposal Area X 

35-003(a-q) 35-003(a-q) • 35-003(r. misc;) 35-003(a-r. mlsc_) Wastewater Treatment Plant and Receiving 
Canyon 

35-004(a-j) 35-004(e) 35-004(k-o) 35-004(a-o) Active/Inactive Container Storage Areas 

35-005 - - 35-005(a-b) Inactive Surface Impoundments 

35-006 35-006 - 35-006 Decommissioned Surface Impoundments 

35-007 - - 35-007 Waste-Oil Treatment 

35-008 35-008 - 35-008 Surface Disposal/Landfill 

35-009(a-c) 35-009(a-e) 35-009(a) - 35-009(a) Septic System 

35-009(d-e) 35-009(d-e) 35-009(b) - 35-009(b) Septic System 

35-009(f) 35-009(f) 35-009(e) - 35-009(c) Seplie System 

35-009(9) 35-009(g) 35-00ged) - 35-009(d) Seplic System 

35-009(h) 35-009(h) 35-009(c) 35-009(e) Seplie System Distribution Box 

- - 35-009(e) 35-009(e) Septic System 

35-010(a-d) 35-0l0(a-d)' 35010(a-c) 35-010(misc. =e) 35-010(a-e) Sanitary Lagoon and Sand Filters 

35-011 (a-b) 35-015(b) . 35-011 (e-d) 35-011 (a-d) Active Underground Tanks (USTs) 

35-012 - 35-01L(a) 35-012(b) 35-0l2(a-b) Underground Storage Tanks 

35-013(a-d) ._ - 35-0l3(a-d) Sumps 

35-014 35-014 35-014(a-lJ) 
-

35-0l4(a-b) Operational Releases 
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CURRENT LISTING OF OPERABLE UNIT 1129 SWMUs AND Aoes AS OF 1990 


(J) 
SWIlUs listed In t 1988 SWMU Reporti 

~ 
~ -IQ -
~ 3S-01S(a-b) 

-
-

-

-
-
-

~ 

-

-
J,. 

-
-
-

I~bDical !IH ~2~ 
42-001 

~ 42-002~ 
l! 42-003
§ 

42-004 .,0
-

8-

~ 

Additional SWMUs Current ListingSWMUslisted In Renumbered 
or Areas of of SWMUs andTables_and 8 SWLtUs SWLtU Description
Concernc Areas of Concemc

(as of 1990)&01 HSWA Moduleb 
(as of 1990)(as 0' 1990) 

- 3S-014(c-g) 3S-014(c-g) Operational Releases 

35-01S(b) - 3S-015(a-b) Decommissioned Waste-Oil Treatment 

- - 35-016(a-q) 3S-016(a-q) Drains and Outfalls 
- -  3S-017 35-017 Soil Contamination from Reactor 

Operalions 

- 35-018(a-b) 35-018(a-b) Leaking PCB Transformers 

C-35-001 C-3S-001 Former UST Location 

- - C-35-002 C-3S-002 Former UST Location 

- - C-35-003 C-3S-003 Former UST Localion 

- - C-3S-004 C-3S-004 Oil Spill 

- - C-3S-00S C-3S-00S Oil Spill 

- C-35-006 C-3S-006 Organic Waste Spill 

-  C-35-007 C-35-007 Unknown Spilled Material 

- - C-35-008 C-35-008 Leaking PCB Transformer 

- 42-001 (a-c) Incinerator Complex 

42-002(a) 42-002(b) 42-002(a-b) Decontamination Facility -
42-003 Septic System -
42-004 Canyon Disposal --

- C-42-001 C-42-001 Canyonside Disposal Area 
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SWMUs listed In 

1988 SWU Report' 


I~!,ibDical Amft ~8 


48-001 


48-002(a) 


48-002(b) 


-
48-003(a-b) 

48-004(a-d) 

48-005 

48-006 

-
-

-

JgltbDical AllIlil §2 
52-001 (a-d) 

52-002(a-b) 

52-002(c,h,ij 

52-002(d) 

52-002(e} 

52-002(f-g) 

52-0020) 

QJAULI= 1-1 (continued) $::l 

..,CURRENT LISTING OF OPERABLE UNIT 1129 SWMUs AND AOCs AS OF 1990 

SWMUs listed In 
Tables A and a

0' HSWA ModlJleb 

48-002(a) 

48-002(b) 

-
48-003(a-b) 

-
48-005 

-
-
-

-

-

52-001 (a-d) 

52-002(a-b) 

52-002(c,h,i) 

52-002(d) 

52-002(e) 

52-002(1-g) 

52-002(j)_ 

Renumbered Additional SWMUs 

SWMUs or Areas of 

(as of 1990)c Conceme 

(as 0' 1990) 

-
4B002(c) -

48-002(b,d-e) 

41:i-003 -
- -

- -
48-007(a-f) 

48-008 
-  48-009 

48-010 

- 

52-002(a) -
52-002(b) -
52-002(c) 

52-002(d) -
52-002(e) 

--~~: ~~~!!~ , - 

...... 

- ............. -.. ........ _. __ ......._._-_._ .. _--_.__
-~ 

Current listing0' SWMUs and 
SWMU Description

Areas 0' Concemc 

(as of 1990) 

48-001 Air Exhaust System 


48-002(a) 
 Container Storage Area 


4B-002(c) 
 Container Storage Area 


48-002(b,d-e) 
 Container Storage Areas 


48·003 
 Inactive Septic System 


4H-004(a-d) 
 Sumps and Tanks 


48-005 
 Waste Lines 


48-006 
 Active Septic System 


4H-007(a-l) 
 Drains and Outlalls 


48-00B 
 Leakage from PCB Transformers 


48-009 
 Soil Contamination from Air-Compressor 

Operations 


48-010 
 Surface Impoundment 


52-001 (a-d) 
 UHTREX Equipment 


52-002(a) 
 Active Septic System 


52-002(b) 
 Active Septic System 


52-002(c) 
 Active Septic System 


52-002(d) 
 Active Septic System 


52-002(e) 
 Active Septic System ;;
52-002(f) ~!ve S~~tic System ~ ---,~--- I g
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CURRENT LISTING OF OPERABLE UNIT 1129 SWMUs AND Aoes AS OF 1990 


SWMUs listed In 
1988 SWU RePon

52-002(k) 

-
52-003 

52-004 

Iecboical A[B 55 


55-001 


55-002 


-

55-003 

55-004 

55-005 

55-006 

55-007 

55-008 
55-009·· 

55-010 

55-xxx 

-

-

-

-

SWilUs listed In 
Tabl., A and 8 

Renumbered 
SWMUs 

Addilional SWIIU, 
or Areas of 

of HSWA Moduleb (as of 1990)C Concern 
(as of 1990) 

52-002(k) 

-
-
-
-
-

-

-
-

-
-
-

-
-
-

-

-
-

CUtTent lIsling 

of SWMUs and 


SWMU Description
Areas of Concemc 

(as ot 1990) 

63-001 (b) 

52-002(g) 

52-003 

52-004 

C-52-001 

C-52-002 

55-001 

55-002(a) 

55-002(b) 

55-003 

55-004 

55-005 

55-006 

55-007 

55-008 

55-009 

55-010 

55-011 (a-e) 

55-012 

55-013{a-b} 

C-55-001 

Active Septic System 

Active Septic System 

Waste Treatment Facility 

Inactive Outfall 

Potential Release Site 

Potential Release Site 

Cement Plant 

Radioactive Waste Container Storage Area 

Radioactive Waste Container Storage Area 

Containment Area 

Evaporator 

Filtration Unit 

Glass Breaker 

Thermal Treatment Units 

Sumps and Tanks 

2 USTs (Delisted in 1989) 

Moniloring Sump 

Solvent Spills 

Drains and Oulfalls 

Inactive Hazardous Waste Container 
Storage Area 
Active Hazardous Waste Container Storage 
Areas 

MEKlSolvent Spill 
--..-..-.-...- .. -.-- ----- - 

I
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~ 
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63-001 (b) 

-

-
~ 

-
52-002(g) 

-

C-52-001 

C-52-002 

55-002(a) 
-

-

-

~ 

-

!J5-009 

55010 

55-002(b) 

-

-
-

-

-

55-011(a-e) 

55-012 

55-013(a-b) 

C-55-001 
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IAaL~ 1-1 (continued) 

CURRENT liSTING OF OPERABLE UNIT 1129 SWMUs AND AOCs AS OF 1990 

SWMUs Listed In 
1988 SWlaU A_porta 

SWUs LIsted In 
Tables Aand 8

0' HSWA Uoduleb 

Renumbered 
SWUUs 

(as of 1990)C 

Additional SWMUs 
or Areas 01 
Concemi: 

(as of 1990) 

Current listing 
of SWUUs and 

Areas of Concern' 
(as of 1990) 

SWUU Description 

IGbnlcal A[II 63 

52-002(f-g) 

52-002(k) 
------- . 

63-001(a) 

63-001 (b) 

-

-
63-001 (a) 

63-001 (b) 
---" 

Active septic system 
Active septic system 

--- -- - ---... - 

52-002(I-g) 

~. 52-002(k) __ 

Note: The - symbol means that the column heading is not applicable. 


a International Technology Corporation (1988, 0329). 

b HSWA ModUle VIII of the laboratory's Hazardous Waste Permil (NM0890010515) (EPA 1990, 0306). 

c Areas of Concem are listed In Appendix C of tANL (1990, 0145). 


Table B priority SWMUs from HSWA Module VIII of the Laboratory's Hazardous Waste Pennll (NM0890010515) (EPA 1990, 0306). 
•• SWMU dellated In 1989; USTs were used for product storage. 

:i' 
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Operable Unit DescrilJfion Chapter 3 

SWMU No. 35-002. Material Disposal Area X; MDA-X, SWMU No. 35-002, lies 
under 0.05 acres of parking lot near the southeast corner of building TA-35-2 
(DOE 1987,0264) (Figure 3-3). It is the burial site for the LAPRE II reactor, which 
was defueled and decommissioned in 1959 (Harper 1979, 04-0097). Portions of 
the reactor that were buried in place included the reactor pressure vessel, the 
fuel reservoir, the connecting pipe, and possibly other components (Warren 
1974,04-0197; Montoya personal communication in Roberson 1991, 04-0227). 
The 2-ft-diameter reactor pressure or "core" vessel is located inside an 
8-ft-diameter, heavy-walled, stainless-steel vessel. The fuel reservoir is a copper
lined stainless-steel tank approximately 1 ft in diameter by 10ft in length. The 
reservoir and pipe are contaminated with residual 235UO/phosphoric acid fuel 
solution and associated fission products. When buried, the space between the 
core and the outer vessel was filled with sand. Although the 235U02 fuel solution 
was drained from the reactor and fuel reservoir in 1959, as much as 30 g (0.1 Ci) 
of the liquid fuel solution and neutron-activation and fission products were 
believed to remain within the system (Warren 1974, 04-0197; Graf and Howard 
1978, 04-0090). After removing the fuel solution, the outer vessel was capped 
and both the vessel and fuel reservoir were buried in place, about 8-ft-below 
grade. The area was later covered with soil and asphalt. Also remaining inside 
the reactor is approximately 50 kg of radioactively contaminated gold, which was 
used as a corrosion-resistant lining of internal parts. 

LAPRE II and associated structures were removed from MDA-X in the summer of 
1991, under the Laboratory Work Order No. 6575723 (Gonzales 1991, 04-0089). 
Details of the removal are discussed in Section 3.3.2.4, Environmental Surveys 
and D&D Activities. Soil sampling carried out as part of the 1990 site characteri
zation (Phase I of the D&D effort) revealed minimal soil contamination at a depth 
of 15 ft on the east side of the reactor. One sample collected from the sand 
backfill material 2 ft from the reactor contained 152Eu as the primary contaminant 
at 217 pCi/g (Montoya 1990, 04-0161). 137Cs was also discovered in the soil in 
concentrations up to 8 pCi/g (Montoya personal communication in Roberson 
1991, 04-0227). Five other holes drilled for samples yielded no radioactive 
contamination. 

After the reactor. associated structure and components. and contaminated 
soil were removed, a 20-ft-square grid was established on the bottom and 
sides of the pit. On September 23, 1991, the Environmental Protection 
Group (EM-8) collected 15 composite soil samples from the bottom, sides, 
and top edge of the pit using this grid. Samples were submitted to the 
Health and Environmental Chemistry Group (EM-9) for analysis for 
radionuclides and hazardous waste. Soil sample measurements indicated 
that no areas of concern exist. Under the Radiological Site Assessment 
Program, Oak Ridge Associated Universities independently assessed the 
remedial action done at the LAPRE II site. The assessment verifies the data 
supporting the adequacy of remedial action and confirms the radiological 
conditions are within established guidelines for this project (Montoya 1993, 
04-0294). 

SWMU Nos. 35-003(a through gt Wastewater Treatment Plant: A wastewater 
treatment plant located at the east end of Ten Site Mesa (Figure 3-5) operated 
from 1951 until 1963. It consisted of waste lines, storage tanks, an Air Filter 
Building, ion-exchange columns, and chemical-treatment and precipitation tanks. 
The facility, formerly referred to as "Area W' (not equivalent to MDA-W), covered 

September 1993 3·38 RFI Work Plan forOU 1129 



Chapter 3 Operable Unit Description 

an area of 1.7 acres. Plant operations began in 1951 as a simple system of 
holding tanks, but by 1963 the plant had grown into a complex operating facility, 
consisting of the structures listed in Table 3-13 (SWMU Nos. 35-003[a through 
q]), plus an array of underground pipelines (SWMU No. 35-003[misceJlaneous]) 
and overhead air-filtration ducts. The locations of these structures are shown in 
Figure 3-5. 

Waste treated at this plant originated from the radiochemistry laboratories and 
operations of the radioactive 140la hot cells in TA-35-2, at which kilocurie sources 
of 140la were prepared. The radioactivity in the waste was the result of 140Ba, 
14Ola, 89Sr, 90Sr, and goy isotopes, as well as traces of other radionuclides such 
as 137CS and 106Ru (Emelity 1958,04-0060). Contaminated exhaust air and 
liquid wastes from laboratory building TA-35-2 were separated in a struc
ture designated as TA-35-3, the phase separator pit (SWMU No. 35-004[n]). 
The liquid waste was stored in three 600-gal. reinforced-concrete underground 
storage tanks (TA-35-4. -5. -6; SWMU Nos. 35-003[a, b, and cl. respectively). 
The liquid was caustic-treated for acidity in these tanks and then routed to four 
50,OOO-gal. concrete storage tanks (TA-35-10, SWMU No. 35-003[d}), which 
were designed to provide an estimated six-month holding time to allow for decay 
of 140La and 140Ba. 

Air ducts carried the exhaust air from building TA-35-3, the phase separator 
pit, into five scrubber systems and stacks in the Air Filter Building (TA-35-7, 
SWMU No. 35-003[pJ). There, the contaminated air passed through a series of 
air-cleaning finers, which were washed by tap water and/or long-decayed waste 
from the tank farms. This method, which relied on high-evaporation loss in the 
filters, was expected to balance the incoming waste volumes. In practice, the 
system worked as designed, with 140La and 140Ba decaying out. Other 
radionuclides. however. became concentrated during storage and evaporation. 
90Sr and 89Sr became major constituents in the longest-stored wastes, 
accounting for over 50% of the remaining activity. Buildup of radiostrontium in the 
"closed system" became a problem in the air-cleaning equipment and required 
numerous hot cell washings, which in turn produced greater volumes of 
radioactively contaminated wastewater. The large volumes of wastewater 
overwhelmed the storage capacity of the system. and led to spills, overflows. and 
unplanned releases of waste into the canyon (SWMU No. 35-003[r]) (Emelity 
1958,04-0060). 

Concentrations of 90Sr up to 1,000 times discharge tolerance sometimes 
prevented discharge of the wastewater and required adding equipment for 
removing strontium. In 1955. a single-column cation exchanger designed for 
removing 90Sr in the acid cycle was added to the system in TA-35-7. The success 
of this column justified the building of a pilot-plant scale unit for removing 90Sr 
from the waste. The pilot plant was built in a corner of TA-35-7 and consisted of a 
flow-rate regulator and a resin column 16 in. in diameter by 8 ft high with 5 ft3 of 
cation-exchange resin. The plant also required the addition of a regeneration acid 
tank with air-pressure controls; a 150-gal. hopper-bottomed. spent-regenerant 
tank with a flash mixer, and drains for supernatant and sludge removal 
(TA-35-38. SWMU No. 35-003[g1): and a 1,OOO-gal. concrete sludge tank 
(TA-35-22, SWMU No. 35-003[mJ). The system could treat waste from anyone of 
the four tanks in TA-35-1 0 (SWMU No. 35-003[d]). Because of erratic results and 
gamma radiation buildup at the exchange columns and equipment, the plant was 
redesigned with an additional resin column, automatic pH control, electronic
operating controls, and lead shielding for operator protection (Emelity 1958, 
04-0060). 

In 1958, a second ion-exchange column was added at TA-35-7. The new ion
exchange unit consisted of two columns containing a total of 10 ft3 of Dowex 50 
resin and necessary pumping. control. and regenerating eqUipment for acid 
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TABLE 3-22 (concluded) 

WASTEWATER TREATED AT THE TA-35 TREATMENT FACILITY 
( 1955-1963) 

Year Month Total Treated a Comments 

1963 	 Jan. Storage only. 
Feb. Storage only. 

March Storage only. 
April 105,530 
May Storage only. 
June Storage only. 

SOUlC9: LASL (circa 1972. 04'{)145). 
a Volume ot waste treated is in gallons. 

September 1993 

Oil Spills 

Numerous oil spills have occurred at TA-35, primarily in the 1980s. Most spills 
are from siege tanks and holding tanks for dielectric oils used in capacitors and 
Marx generators associated with laser operations. Oil spIll areas designated as 
SWMUs and AOCs have been discussed in Section 3.3.2.1, Waste Management 
Activities. SWMUs related to oil spills include SWMU Nos. 35-011 (b and c), 
35-016(f, I, and n), and 35-018(a and b). Also. AOCs involving oil spills and 
potential oil releases include C-35-001, C-35-002, C-35-003, C-35-004, 
C-35-005, and C-35-008. 

Atmospheric Releases 

Both planned and unplanned releases of radioactive constituents to the atmo
sphere have occurred at TA-35. A thorough review of documented stack 
emmisions revealed that only radionuclides were released. Radionuclides 
released to the atmosphere during early operations at TA-35 were primarily 14°La 
and 9OSr. These radionuclides were released from TA-35-7, the Air Filter Building, 
during operation of the radioactive lanthanum-140 program (14oLa source 
processing) during the 1950s (LASL circa 1973, 04-0147). No data have been 
obtained that provide information on quantities of radio nuclides released while 
the 140La source processing program was in operation. Significant atmospheric 
releases are suspected. In 1956, air samples taken during a run in the 140 La hot 
cell were determined to be "too hot to count." Modifications were made to 
continuously monitor emissions from the Ten Site stack (H-Oivision 1956,0473), 
but monitoring data have not been found. 

In the mid to late 1950s, experimentation with other radionuclides (primarily 
plutonium and tritium) began in TA-35-2. Quantities of normal airborne releases 
of radionuclides from TA-35-2 from 1967 through 1971 are presented in Table 
3-23. 

In 1972, airborne radioactive effluent from TA-35 included minor amounts of 
238PU and 239pU and significant releases of tritium (Herceg 1973, 0440). 
Thousands of curies of tritium were released to the atmosphere each year from 
the tritium facility in TA-35-2 between 1953 and 1974 (Harper and Garde 1981, 
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equipment and piping was documented in the mid-1970s (Jordan 1975,04-0104; 
Garde 1976, 04-0085). Because of the extreme radiation hazard to workers in 
TA-35-2, the tritium facility was considered a very high priority for D&D (second 
of all Laboratory facilities) in the "LASL Ten-Year Decontamination/Decom
missioning Site Plan" (LASL 1977, 0649). Removal and decontamination of the 
gloveboxes was considered to be the highest priority at the Laboratory in a DOE 
National D&D Planning Survey (Garde 1978, 04-0086). 

Removal of the "tritium works" was accomplished during April until June 1979 
(Winburn 1979,04-0201). Decommissioning generated almost 600 ft3 of waste 
contaminated with an estimated 6,000 Ci of tritium. which was disposed of in a pit 
at TA-54. Also, of the 1,300 Ci of tritium released to the atmosphere from 
TA-35-2 in 1979, 1,080 Ci can be attributed to D&D activities (Harper and Garde 
1981, 0458). Laboratory personnel certified adequate decontamination of the 
glovebox room in TA-35-2 (Harper 1979, 04-0096). However. cleanup of soils 
contaminated by atmospheric release of tritium was not addressed in the 
decontamination of the tritium facility. Uptake of tritium and other radionucJides by 
fruit trees on the south side of TA-35-2 near the tritium exhaust stack suggests 
soils at the east end of TA-35 may be contaminated with tritium (refer to SWMU 
No. 35-014[a]). 

The three reactors that operated at TA-35 between 1956 and 1964 (LAPRE I, 
LAPRE II. and LAMPRE I) have all been disassembled and decommissioned. 
Details on these experimental reactors are given in the discussions of SWMU No. 
35-002 (MDA-X) and SWMU No. 35-017 (Soil Contamination from Reactor 
Operations). LAPRE I was built in 1955 in the basement of TA-35-2. and 
operated less than one year. beginning in February 1956 (H-Division 1955, 0482; 
H-Division 1956. 0468). The disassembly of LAPRE I and the removal of 
associated waste lines is mentioned in the H-Division Progress Report 
(H-Division 1957.0474). The fate of this reactor after discontinuation of operation 
is poorly documented. but the LAMPRE reactor was built at the former site of 
LAPRE I, and at least portions of LAPRE I may have been used in construction of 
LAMPRE (LANL 1990, 0145). 

LAPRE II was constructed in a pit south of TA-35-2 in the late 1950s. operated 
from February until May of 1959, and was defueled and disassembled the same 
year (H-Division 1959. 0480: LASL 1977. 0649; Montoya 1991, 04-0162). The 
reactor was fueled by a solution of 235U02 dissolved in 95% phosphoric acid, and 
was cooled by water and moderated by phosphoric acid and water (Montoya 
1991, 04-0162). The reactor vessel, a fuel reservoir, and the pipe that connected 
the two were buried in place about 8 ft below grade and covered with dirt and 
asphalt in 1968 (Garcia 1968. 04-0084; Warren 1974, 04-0197) at the site called 
MDA-X (SWMU No. 35-002). All other equipment associated with LAPRE II was 
removed in 1959; the location to which this material was taken is not documented 
(LASL 1977, 0649). The reactor vessel and related systems are expected to be 
neutron-activated and contaminated with fission products (Montoya 1991, 
04-0162). The fuel reservoir is thought to contain an estimated 30 g (0.1 Ci) of 
residual 235U fuel solution (Warren 1974, 04-0197; Graf and Howard 1978, 
04-0090). Excavation and removal of LAPRE II to TA-54 was planned as part of 
the "LASL Ten-Year Decontamination/Decommissioning Plan" for the 1980s. but 
because of the low-level radiation hazard was given relatively low priority (16 out 
of 17 D&D projects) (LASL 1977, 0649). 

Removal of the LAPRE II reactor and fuel reservoir was completed in December 
1991 (Montoya 1993. 04-0294) under Work Order No. 6575723 (Gonzales 1991. 
04-0089). The goals of this D&D project included the removal and disposal of the 
reactor vessel. the fuel reservoir. the connecting pipe, and contaminated soil in 
accordance with DOE guidelines. Soils were monitored for radioactive and 
hazardous chemical contamination during the excavation process. 
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After the reactor, associated structure and components, and 
contaminated soil were removed, a 20-ft-square grid was 
established on the bottom and sides of the pit. On September 23, 
1991, the Environmental Protection Group (EM-S) collected 15 
composite soil samples from the bottom, sides, and top edge of 
the pit using this grid. Samples were submitted to the Health and 
Environmental Chemistry Group (EM-9) for analysis for 
radionuclides and hazardous waste. Soil sample measurements 
indicated that no areas of concern exist. Under the Radiological 
Site Assessment Program, Oak Ridge Associated Universities 
independently assessed the remedial action done at the LAPRE II 
site. The assessment verifies the data supporting the adequacy of 
remedial action and confirms the radiological conditions are 
within established guidelines for this project (Montoya 1993, 
04-0294). 

The vertical sodium tanks, in which contaminated liquid sodium 
coolant from the LAMPRE reactor was disposed (MDA-W, or SWMU 
No. 35-001), were decommissioned in 1980 during the "Surplus LASL 
Facility Disposition Project." This process consisted of the removal of 
the metal shed that covered the aboveground portions of the tanks, 
and then of the entombment of the tanks in a concrete structure (TA
35-43) (LANL circa 1981, 04-0209). 

3.3.3 Regulatory Activities 

3.3.3.1 Permits 

Permits associated with TA-35 operations other than the NPDES 
permits for the drains and outfalls do not exist. NPDES permitted 
outfalls are discussed in Section 3.3.2.1, Waste Management 
Activities, under SWMU No. 35-016. 

3.3.3.2 Interim Corrective Measures 

Surface impoundments listed as SWMU No. 35-005(a and b) and 
SWMU No. 35-006 were closed under RCRA interim status closure 
standards in 1989. As pan of the closure procedure at SWMU No. 35
005(a), a UST (SWMU No. 35-012[a]), which was connected to the 
surface impoundment, was removed in 1990. The final closure report 
and closure certification letter for these closure procedures were 
submitted to NMED in 1991. Also, two USTs listed as SWMU No. 35· 
011 (d) were removed in accordance with NMED UST regulations in 
1991. Other interim corrective measures taken at TA-35 include the 
1991 removal and decontamination of LAPRE" (SWMU No. 35-002) 
and the planned removal and decontamination of the phase 
separator pit (SWMU No. 35-003[n]) and associated underground 
holding tanks (SWMU Nos. 35-003[a, b, and cD. These corrective 
measures are being conducted by Group EM-7 (formerly Group 
HSE-7) of the Laboratory with concurrence from the EPA. 

3.4 Description of Former TA-42, Incinerator Site 

3.4.1 Site Location and PhYSical Description 

Former TA-42 was located within the current boundaries of TA-55, the 
Plutonium Processing Facility. In 1951, an incinerator was built at this 
site for volume reduction of low-level plutonium-contaminated wastes. 
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5.0 	TECHNICAL APPROACH 

The goal of this Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) is to ensure that the environmental impacts associated with 
past and present activities within Operable Unit (OU) 1129 are thoroughly 
investigated in compliance with Los Alamos National Laboratory's (the 
Laboratory's) RCRA Part B (Hazardous and Solid Waste Amendments [HSWAj 
Module) permit. To accomplish this goal, the nature and extent of contamination 
must be identified, and risk must be assessed for human and environmental 
receptors along any reasonable environmental pathways that may lead to 
exposure. The technical approach used in this Work Plan focuses efforts on 
meeting required site characterization objectives in a cost-effective manner. This 
approach uses a health-risk-based decision-making process (consistent with the 
Laboratory Installation Work Plan [IWP] [LANL 1991, 0553] and proposed 
Subpart S to 40 Code of Federal Regulations [CFR] 264) for recommending solid 
waste management units (SWMUs) for no further action (NFA) or for further 
study of possible remedial actions under a corrective measures study (CMS). As 
discussed in Chapter 1.0, a decision analysis approach will be employed in the 
RFI report and CMS to manipulate data gathered as a result of the RFI. 

5.1 	 Summary ofthe au 1129 Technical Approach 

The basic technical approach for OU 1129 is summarized as follows: 

• 	 Archival data is gathered from available sources to help define a basic 
understanding of the processes and events that produced each SWMU 
and the contaminants of concern (COCs) that may be present at each 
SWMU. 

• 	 The archival data is evaluated to identify those SWMUs for which no 
potential hazard exists so that the number of sites that must undergo 
field investigation can be reduced. 

• 	 The SWMUs that reqUire field investigation are assessed on the basis of 
archival information to determine whether the initial characterization effort 
will be a broad-based Phase I field investigation or a more detailed 
Phase II investigation. 

• 	 Phase' field investigations are carried out where needed to determine 
the presence or absence of COCs and to supplement existing 
information on source terms or site conditions. 

• 	 Data gathered during Phase I investigations are used to determine which 
SWMUs need further characterization and which may be recommended 
for NFA. For SWMUs that require further study, Phase I data are used 
and modeled to help design Phase II sampling and analysis plans 
(SAPs). The RFI Work Plan will be amended and submitted for 
Environmental Protection Agency (EPA) review and approval when 
Phase II SAPs are completed for sites requiring Phase II investigation. 
Interim phase reports will be submitted at least quarterly as 
characterization work proceeds. 
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• 	 Phase II field investigations are conducted where appropriate to 

characterize the nature and extent of contamination and to obtain the 
data necessary for a quantitative assessment of risk posed by COCs. 

• 	 Quantitative risk assessment is conducted for each site once the data 
needs are satisfied by the field investigation. 

• 	 An RFI report is compiled that contains the results of field investigations 
and recommendations for SWMUs evaluated by the decision process. 
SWMUs are recommended for CMS when the 95% upper-confidence 
limit (UCL) on the arithmetic mean concentration of an individual 
site contaminant exceeds the screening action level (SAL) for that 
contaminant, or when aggregate risk assessment results exceed the 
programmatic threshold; the remaining SWMUs are recommended for 
NFA. Recommendations of NFA will be supported by appropriate criteria, 
which are discussed in the following text. 

The technical approach and decision process used in this Work Plan are 
discussed in detail in the following sections. 

5.2 	au 1129 Decision Process 

All SWMUs within OU 1129 are evaluated using the four-step decision process 
illustrated in Figure 5-1. Italicized terms used in this diagram are defined in Table 
5-1. Each of the four diamonds in the diagram represents a point at which a 
decision is or will be made for each SWMU under consideration. To ensure 
simplicity in the process, each question posed has only two possible answers, 
"yes" or "no." The process is designed to identify those SWMUs that can be 
recommended for NFA as early in the process as possible, with the least 
expenditure of resources. Those SWMUs that cannot be recommended for NFA 
after Phase I and II investigations and risk assessment are complete will be 
candidates for a CMS. Candidate SWMUs for voluntary corrective action/interim 
action will be identified as appropriate within the process. 

Module VIII of the HSWA permit establishes Corrective Action Requirements 
(CARs). Task IV, Investigative Analysis, specifies that the permittee must identify 
all relevant and applicable standards for the protection of human health and the 
environment. Task VI, Identification and Development of the Corrective Action 
Alternative or Alternatives, further specifies that based on the results of the RFI, 
the permittee must identify, screen, and develop the alternatives for removal, 
containment, treatment, andlor remediation of contamination on the basis of 
objectives established for corrective action. Cleanup requirements can be divided 
into three categories: (1) contaminant-specific requirements that address specific 
contaminants, (2) location-specific requirements that are based on a specific site 
setting. and (3) action-specific requirements associated with specific response 
actions. In the absence of the SWMUs being investigated, the identification of 
potential CARs at this time would be premature. The full tabulation of potential 
location-specific, contaminant-specific. and action-specific requirements will be 
provided in future technical reports as adequate SWMU information is obtained 
through the RFI process. 
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5.2.6 Risk Assessment Process 

Because health-risk-based assessment is integral to the Laboratory RCRA 
process, all SWMU s in au 1129 that undergo Phase II investigation will include 
an assessment of risk. This assessment will include the total data set, which is 
obtained through archival review and Phase I and/or Phase II sampling activities, 
for each SWMU. The risk assessment methodology for au 1129 will reflect the 
guidance set out in proposed Subpart S to 40 CFR 264 and the ER Program 
Office's 1992 IWP. DQOs for Phase II investigations at au 1129 will include any 
requirements, as these requirements are available from the Laboratory ER 
Program Office, specific to the gathering of data for risk assessment not 
otherwise covered. The risk assessment results will serve as input to Decision 
Point 4. 

5.2.7 Decision Point 4: 

Do contaminants of concern at this SWMU exceed action levels or have an 
aggregate risk above the ER Program threshold value? 

Decision Point 4 is the final step in the decision process and functions as a pOint 
at which SWMUs that have undergone field investigations will be recommended 
either for CMS or NFA. The purpose of Decision Point 4 is to evaluate the total 
set of validated data now available for each SWMU. Concentrations of individual 
COCs at each SWMU will be compared to the action level for that COC, and the 
calculated aggregate risk from COCs at the SWMU will be compared to the 
acceptable aggregate risk values determined by the ER Program Office. Risk 
assessment methodologies to be adopted by the Laboratory are assumed to 
reflect the basic concepts of the proposed Subpart S to 40 CFR 264; calculation 
of risk as additive for sites with multiple contaminants is assumed. A 
recommendation of NFA at this point in the decision process will be justified for a 
SWMU if each of the following criteria are met: 

the 95% UCL on the arithmetic mean concentration of an individual 
site contaminant does not exceed the SAL for that contaminant, and 

the aggregate risk value for the sum of the health-risk-quantified COCs 
present does not exceed the acceptable risk value set by the ER 
Program Office. 

The analysis of data during the au 1129 RFI investigation will follow EPA and 
Laboratory IWP guidance for using a 95% (one-tailed) confidence interval. 
Uncertainty will be handled according to methods shown in Appendix H of the 
Laboratory IWP (LANL 1991, 0553) and applicable EPA documents. 

A CMS (or an alternative response action) is required for SWMUs in which one or 
more COC is present at a level that exceeds the risk-based action level specified 
in 40 CFR 264 Proposed Subpart S for that constituent, or in which the 
cumulative risk posed by two or more COCs exceeds acceptable levels. For 
radionuclides. numbers for comparison to analytical values are expected to be 
published in a future Laboratory IWP or some future EPA guidance document. 
However, pending further ER Program Office guidance, the need to carry a 
SWMU into the CMS or for corrective action whenever COCs are detected in 
concentrations that exceed Subpart S action levels may not be necessary. If 
further site-specific risk assessment indicates that human health and the 
environment are not at risk (e.g., if no plausible pathway exists from source to 
potential receptors), then no further action may be appropriate. The ER Program 
Office is expected to promulgate criteria for this circumstance. 
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5.3 Data Quality Objectives 

Data must be collected at three stages in the decision process. The first stage 
involves the initial collection of pertinent archival information. This information 
serves as data input for Decision Points 1 and 2. The data required to make a 
decision at Decision Point 3 are collected during Phase I sampling. the second 
stage of data collection. Phase" sampling is the third stage of data acquisition. 
The data needs for Decision Point 4 determine the scope of Phase" efforts. 

Because these decisions must be technically sound and validated to be 
defensible. an attempt has been made to collect as much reliable archival 
information about each site as possible. To ensure that data of appropriate and 
sufficient type, quantity, and quality are collected during Phase I and Phase 11 
sampling, the DOC process has been applied to the development of the Phase I 
and Phase II SAPs. These SAPs are presented in Chapter 7.0 of this Work Plan. 

The DOC process is a seven-step process developed by the EPA for planning 
effective and efficient data collection programs (EPA 1987, 0086). A well-planned 
data collection program will ensure that the right type, amount, and quality of data 
are collected. Ouality environmental data are needed to make defensible 
environmental decisions. 

The DOC process is a valuable tool for the following reasons: 

• 	 it provides a logical. iterative structure for study planning and encourages 
focusing on critical questions. 

• 	 it provides a focused method to determine data needs, 

• 	 it helps data users plan for uncertainty, and 

• 	 it facilitates communication among the technical team members and 
minimizes the amount of time and money spent collecting data. 

The seven steps in the DOC Process are as follows: 

1 . 	 State the problem to be resolved. 

2. 	 Identify the decision to be made (or the question that must be answered). 

3. 	 Identify input to the decision (or identify data needs). 

4. 	 Specify the domain of the decision. 

5. 	 Develop a decision rule (or logic statement). 
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S-006(d) 
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• 	 SWMU No. S-006(a) is the former site 01 building T A-S-\. TA-S-l was a trim shack 
transferred from T A·18 around 1948 or 1949 to be used as office and lab space. The 
building was found to be contaminated with HE dUling a survey In 1959. The site was 
monitored in 1973 and found to be free of detectable radioactive contamination. The 
building had been destroyed prior to the LASCP in 19135, when the site was reclaimed. 
T A-5'1 was monitored with a Harshaw Model 30 I phoswich and no contamination was 
detected in t985, There arti no documented releastis (ll HE to the environment at T A-5-1. 
Soil has bet:ln muved from T A-S-l to fill excavations at T A-5·9 dnd T A-5-15. Due to the 
lack of archivbl evidence 01 releases of RCRA hazardous wastes Or radioactive washlS to 
the <lnvironment. Ihis Sittl is recommended for NFA. 

SWMU No. 5·00o(d) was the site of a laboratory (T A-5·6) buill in 1944. The building was 
found to be free of radioactive contamination in 1959 and of toxic materials, but was 
found to be conldillinated with HE and was burned, Swtuce debris was removf.ld and site 
was recontoured 10 existing terrain 1985. Due to the laCK of archival evidunce of releases 
of ACRA hazarduus wastes or radioactive wastes to the unvirolllnenl, this site is 
recommended for NFA. 

• 

5-006 (f-g) SWMU Nos. 5-006(1) and (g) are the sites of magazines TA-5-2 and T A-5-3. The buildings 
were built in 1945, and because they were found to be contaminated with HE were 

FOlmer building 

• 

burned in 1980 Miscellaneous building debris was lem<Nsd during the D8D ",fIollS 01 the 
location LASCP in 1985 and no radioactive contamination was lound in the area, After the .uea 

was scanned using ponable instruments, samples were collected and depleted uranium 
was not founu, Soillrom TA-5-3 was then used to backfill the areas of T A-5-5,--I,-9 and 
-15. Soillroml /1·5·2 was used to backfill TA·5-7,9, and ·15. Alter the areas were cleared 
01 u<lbris, th6Y wure t;ontoured 10 existing terrain dnd recidllnl'Jd. Due to the lack of archival 
evidence of relaast':; 01 RCRA hazardous wastes or radioactive washts 10 the 

, environmem, this "itu.~ re~ornme.nded for NFA. 
" -	 . 
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~ NFA Criteria 

SWMU No. 

and Type 
 ReferencesA C Description/JustificationDB 

e-.t-OOl Area of concern C-4-001. consists of potential soil contamination beneath several struc
tures at TA-4. TA-4-1, TA-4-2. TA-4-B were explosives magazines; TA-4-4 was used to 

Former bUilding 

• 
store batteries. T A-4-5 was used as a storage building. TA-4-6 was used as a trimming 

location building; and T A4-13 IS described as a hutment. 

These were buill in 1945, TA-4-1 was demolished /11 WBS and the other buildings were 
demolished in 1&56. All sites were monitored for radioactivity and the surface was 
reclaimed during the LASCP D&D project in 1985. There is no archival evidence of 
releases 01 RCRA hazardous wastes or radioactive wa!itu$ to the environment at these 
sites and they are therefore recommendod lor NFA 

C-5-00l a • Area of concern C-S·OOI consists of potential soil contamination associated with T A-5-B. a 
storage building and TAS-21, a maintenance building. 

Former building TA-S-21 is a maintenance building that was located we~,t ulthe cdhllraHon chamber TA'5
Uj 

tb 
localion 20. Its location suggests that the building was used to house equipment used in associa

lion with work conducted in the calibration chamber. It was reponed to be free of 
delectable radioactivity in 1976. There is no documentation that hazardous rnuterials were 
stored in tile maintenance building and it is recommended lor NFA. 

TA-5-B is a storage building built in 1944 adjacent to sleel barricade firing pit lit (TA-5-7) 
and was removed ill 1950. There Is no documentation that states thaI hazardous 
materials were slOred in the building. Due to its location adjacent to Ihe firing pit, Ihe area 
was probably contaminated with HE and uranium. The !>ite was D&Ded during the LASCP 
cleanup in 1985 The s~a is included in Ihe area to be studied during the Phase I 
sampling of SWMIJ No. 5-001(a), Aggregate B. in ::lection 7.6. and therefore a separate 
sampling program is unnecessary. 

SWMU No. 5-003 consists of a 35-ft-deep shah or calibration chamber excavated into the 
tuff (see Section 3.2.2.1). The charrber is lined with lead bricks and has been backfilled 

Calibration 

5-003' • • 

with soil. Instruments with sealed radioactive sources were calibrated in this chamber. but 
there is no reason to suspect release of radlonuclides. Tha lead bricks are the only poten-Chamber..IJ 
t1ally hazardous m,Jlarial remaining at thiS sile. However. because of the low solubility of 
solid lead al normal pH. the bricks do nol pose an environmental hazard. The pH of the 

:n 
~ immediate environment would have 10 be lowered to extremely acidiC conditions to enable 
~ lhe lead 10 dissolve and migrate from the site. No lurther action (NFA) is recommended 
1:1 

,~ec~u~e there IS no r~sol) I() sU~E~~t ~iI contamination !rl the vicinily 01 !~~ chamber.iii' 
:::J 

0- '" lhki area 01 concern Is atao addr8Sl;oo in rile teld CJI Aggregale R SiliCa il does not entirely lall under the requiremenls lor NFA -, 
o 'Deslunaled as an HSWA Module SWMU (lANl t990, 0145). 
c: 

~ 

LASL no date. 0402; 
Scholl 1989, 0485 

Blackwell 1976, 
04-0028; LANL no 
date, 0202. 

1990 SWMU report 
(LANL 1990, 0145); 
Janecky 1992, 
04-0234 . 
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SWMLJu RECOMMENDED FOR NFA AT DECISION POINT 1 

g NFACriteria 
SWMU No. DescriptionfJustification-4 

t\.:l and Type A B C 010 

C-35·001 
C-35-002 
C-35-003 

Former UST 
Locations 

I:} 
'I 

C-35-004 

Former US r 
Location 

C-35-005 
C-35-006 

Potential Release 
Sites 

• • 

-
• • 

• · 


C-35-006 • 

Operational 
release .C-35-00B • · 
Potential Release 
Sila 

i 
tJl 

~ 
..... 

~ 

SWMU Nos. C-35-001, C-35-002 and C-35-003 are locations 01 former USTs that were 
used to store fuel oil. SWMU No. C-3S-001 (T A-3S-18) was localed nOr1h 01 the south wing 
of building TA-352, Clnd SWMU No. C-35-002 and C-35-003 (TA-3S-19 Clnd TA-35-20) 
were located southeast vI building TA-35-2 and were ramoved in 1988, and were 
reportedly in good contlilion with no visible evidence of contamination in the surrollnding 
soils. No ::;oil samlAes were collected when the tanks wure excavated (Mcinroy 1991, 04
0219). BecatJsB there is no documented evidence ot a SOtlfCe term Of 01 release of COCs 
from these lank5. they are recommended for NFA 

Area of concern C-35-004 was the site 01 a 1000 gallon Shell Dela Oil spill south 01 T A-35
125 that dischal :Jed into Ten Site Canyon through the storm sewer in 1986_ The oil 
reached the canyon and extended 30 II downstre"In. Analyses of the CJil indicatod lliat 
PCB content was below Ihe detection limit. The spill was cloant:d tip using absorbunt 
materials (Bohn 1986, 04-0030; Umphres 19B6, 04-(193). Because this WdS a one-lime 
spill evenl, and COCs were not lound 10 be present. and eHons have buen made to clean 
up this spill. tlib lInit is recommended lor NFA. 

Potential release site C-35-005 was a spill of 100 gal. uj non·PCB-contaminated dielectric 
oil, and site C-35 006 was a spill of 5 gal. 01 organic wa!;,te solvent (see Section 3.3.2.1). 
Spills at these tWll sites were cleaned up immediately following th& incidents (1986 and 
1988. respectively)_ NFA is recommended for these sites becallse they Involved one-lime 
spills that were immedia\t~1y cleaned up, and because tilt; amounts of spilled m<:Jterials 
remaining after cleanup do not present a risk to hUrTlan hoalth or Ihe environment 

SWMU No. C-35-006 is the site 01 a spill 01 5 gallons 01 organic waste (toluene, styrene, 
and water mixture) In the receiving area 01 TA-35-213 on May ~5,19B8. Group IISE-7 
cleaned lip the spill and a!1 cleanup materials were placed in a 30 gallon drum. This area 
is recommended lor NFA because it consists of a one-time spill which WdS cleaned lip. 

Potential release site C-35-008 is a leaking PCB transformer (10 No. 5618) located in the 
basement 01 buiiding T A-3S·2 (see Section 3.3.2.1). The oiVwattJr mixlllre that leaked Irom 
the translormer underwent cleanup under the Toxic Substance Control Act (TSCA). NFA IS 

recommended bE-cause a potential release to the environment was prohibltad by sIte 
design and conditions, ,md the transformlu hGiS ~~n removall 

Q 
1{5 
nt .... 

"" 

Relerences 

LANL 1990, 0145 

LANL 1990, 0145 

'-"'l 

1990 SWMU report ~ (LANL 1990, 0145); 
Bailey 1986, 04-0023 ~ 

~ 
rI> 
n 
C) 

LANL 1990, 0145 ~ 
S 
~ 
~ 

1990 SWMU report 0' ....(LANL 1990, 0145). 
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SWMU No. 
and Type 

SWMU No. 35·001 consists 0' two 4-in.-diameter, 125·1t-long siainiess-steeitubes135-001 • 
Material Disposal 
Area W 
(MDA-W) 

0, 

Ii.> 

35-002" 

Material Disposal 
Area X 
(MDA-X) 

::0 35-003(i)":n 
~ 
~ 
"tl 
iir 
:J 

NFA Criteria, . . 
AIBICID 

... 
e 'O/ics,gna1ed as an HSWA Module SWMU (lANI 1990.0145) 

~ 

SWMlIs RECOMMENDED FOR NFA AT DECISION POINT 1 

Description/Justification Relerences 

Iwarren 1974, 
suspended vertically inside e-in. diameter carbon-steel-cased wells (see Sec lion 3.3.2.1). 04-0197; 
Each tube, which is backfilled under pressure with nilrogen and sealed, contains 150 liters LASl 1977. 0649; 
01 liquid sodium ttJactor coolant contaminated with 239pu and associated fission products. LANl 1981. 04-0209. 
Gross-gamma activity emitted from the sile is momtored. SodIUm and radionuclides could 
not be released Irom the tubes unless the steel tubes were cracked. If the tubes were 
breached, the sodium would be expected to react explosively with moblure in the soil or 
luff. Because the steel lubes have not shown signs 01 cracking, it is believed that no 
releases of sodium have occurred. Furtherfj1ore, potelltial conlvmlnation 01 the surround
ing tull cannot be assessed without drilling deep wells adjacent to the lubes. Such drilling 
activity would gredlly increase the likelihood 0' breaching the containment tubes and could 
calise a potentially dangerous release. This site is recommended tor NFA for the following 
reasons: no evidence of a release exists; the eogineered controls presently io place 
preclude any migration of contaminants to the environment; asse:;srnentlremediation 
options pose a greater risk to human health and the environment than not Investigating 
the site; and thiS site IS designated a:, a MDA-W, which will be maintained under perpetual 
institutional con\r 01. 

• ISWMU No. 35-002. MDA-X. was the location 01 the los Alamos Power Reactor Exper;
ment No.2 (LAPRE II) reactor. which was buried in place aller it was decommissioned in 
1959 (see Section 3.3.2.1). ThiS site was remediated in 1991 as an Environmental 
Restoration Interim Action (ERtA). NFA is recommended for tlie following reasons: all 
reactor-related equipment and contaminated soils were lornol/ed; and confirmalOry sOil 

Warren 1974. 
04-0197; Montoya 
1991, 04-0161; 
Fresquel 1991. 
04-0080; Montoya 

sampling was conducted to velify removal 01 all contaminants of concern (COCs) including 1991. 04-0162; 
radionuclides and haz.ardous chemicals. 	 Montoya pers. comm. 

in Roberson 1991, 
04-0227; Montoya 
1993, 04-0294. 

SWMU No. 35-003(1) consisted 01 two steel surge tanks that were used to accommodate 
gas pressure excursions from the gas laser facility in T A-35-29 (see Section 3.3.2.1). 
Helium and nitrogen gases were the only substanceli handled by these tanks. lhe tanks 
,were moved from inside TA-35-27 in 1974. (The surgt:l tanks were never associated with 
the wastewater truatment plant as is implied by their ddsignalion as a subunit of SWMU 
No. 35-003.) NFA is rec0mmended for this SWMU because the tank!;; never managed 

a- '--_____--l~..L...~--lL__l,'-R_C_R_A_h_a_z_ur_d_o_lI_"_or I adioactive wastes. 

DOE 1987. 0264; 
lASL 110 date. 0402. 
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NFACriteriac: SWMU No. Description/JIJstilication Relerences .... and Type A CB 0 
~ 

3S-003(p) • 	 SWMU No. 35-003(p) is the former Air Filter Building (T A-35-7). This building was 
decontaminated and decommissioned In 1979 and 1980 This building housed air filtering 
equipment for truating contaminated air from building T A·35·2, the original laboratoryl 
oltice building complet~d in 1951. The rernoval ollhE> building along with tlie material 
associated with the phasu separator pit has been reqllested. This site is recommended for 
the folloWing re<lsons: the building has previously undargone D&D activity; no evidence 01 
a release f!xitlts followillg the 1980 D&D activity; this building 1$ currenlly scheduled for 
D&D and remov,tI 

• 

._

Storage Areas 
~-

35-004(c) 

") 

<b 

3S-004(d) 
35-004(e)' 
35-004(f) 
35-004(k) 
35·004(1) 
35-004(0) 

Container 

SWMU No. 35·004(c) IS an outdoor container storage area located on the south side of 
TA-35-125 (see Section 3.32.1). It is used for the stolage of drums 01 dielactric oil. The 
storage area iSlssoeiatetl with the waste oil treatment system, SWMll No. 35-007, and is 
located in a <:overed, bermad area that is equipp6d with 5UlllPS and pumps for spill 
containment Oil stains were observed within this berrneJ ama. but the barro is designed 
to prevent spills Irom rcaching the environment. NFA i~ recommended lor this site 
because site decligo precludes the migration of COC:, tll the environrnent 

• 

-	 ---. 
SWMU Nos. 35-0Q4(d, e, f, k. I, and n) are container storage areas located inside • 
buildings (s<:e Section 3 3.2.1). A site inspeCtion in August 1991 revealed 110 evidence 01• 
spills at tllese sitos. NFA is 16commended for these sites because even if "pillS occurred al • 
Ihese storage art3as. site design physically preclude" mlgrallon of coes tll the• 
environment In addillull, SWMU No. 35-004(n) is a I ~CRA-pf:rlnilled waclte stOfdljO drea. • 

• 

35-004(i) SWMU 35-004(i) is an inactive container storage area located west 01 T A-35-244 where 
oils. capacitors, ;;olvents. and Freon have been stored No spills Qr stains have been 

Container 

• 

rLlported, and 11113 area is pavtJd, It i!:i not known il the dsplialt WetS jJresent during tho 
Storage Area period th,lt thtl iUdCl W.,5 used as a storage area, Because thtJr6 have bet:n no rt!polled 

spills or relaaSu5 and trallsport 01 contaminants into the environment b mitigated by the 
presenell 01 asrhalt OV8f the araa, until the site is ducolnrnlssioned IIlis area is 
recomrnelld",11or NFA. 

\1; ~.------	 .. --.----- 
~ • l)"",gnaled as an tlSWA Module SWMU (LANI 1990,0145)Cit 

~ 
(Q -
~ 

LANL 1981, 

04-0209; 

Hansen and Umphrtl:.i 

1992. 04·0263. 

1990 SWMU report 
(LANL 1990, 0145); 
Roberson 1991, 
04-0226. 

V'.l 
1990 SWMU report 
(LANL 1990, 0145); ~ 
Roberson 1991, ~ 04-0226. 

~ 
~ 

g 

~ 
LANL 1990, 0145 [ 

B'..., 

~ 
---- . ~ 

~ 
~ ..., 
)I.. 
C"'j

§. 



----

V} 

~ 
or 
~ 
CD --_..... _. __ ...... _.. __._..... 

SWMU No. ~ 
and Type 

3S-004(i) 

Container 
Storage Area 

35-004(0) 

Container 
Storage Area 

't)... 3S-005(a)c 35-005(b) 
35-006" 

Inactive Surface 
Impoundments 

:.u 
!! 
~ Waste Oil ~ 

Treatmentl:l 
iii" System
::J 

0.... 

Description/Justification 
A B C D 

• SWMU is 35-004(j) is an active container storage area located on a loading dock on the 
southwest side of TA-35-12B where oils. capacitors. solvents and Freon have been stored. 
During a 1988 EA Program site reconnaissance in 1988. stained soils were noted. Since 
then, this area has been asphalted. and the upper portion of the northern side of Ten Site 
Canyon has been ~hotcreted. The presence of the asphalt sOlVes to Isolale any present 
spills In this area from the environment, and asphalt and shotcrete prevent the Inlillration 
01 water into the surface where possible contaminatIOn may be present. Any contamina
tion in this is considered to be under institutional control and recommended lor NFA until 
the site is decommissioned. 

• SWMU No. 35-004(0) is a container storage area at the north dock 01 building TA-35-213. 
Materials which have been stored at this a'rea include solvents. chemicals and Kimwipes. 
This stor<.Jge art;a is located inside a security lence 011 a large expanse of concrete and 
asphalt. No releases Irom the area have been documented and no evidence of spills are 
reported in the documentation. This site is recommended lor NFA because the site deSign 
precludes releases Irom the SWMU. . SWMUs Nos. 35·005(a and b) are the lorm~r sites 01 gunite-Itnsd wasle oil impoundments 
that were remollt'd and closed in 1989 as laboratory volunti.lry corrective actions (see 
Section 33.2.1) SWMU No. 35-006 WilS an unlined waste oil Impoundment that was 
replaced by SWMU No. 35-005(a) In 1985. (Because SWMU Nos. 35-006 and 35-0051al 
occupied the same site. all remedial actions under1akl:ln for 35-005Ia] also pertain to 35
006.) In 1989. following verbal approval 01 a closure pl,ln by the Ndw MeXICO Environment 
Departmellt (NMED). the contents 01 both impoundments. the concretd liners, and 
contaminated SOils 'Nere removed. and the excavated Pits wt:re backfilled. However. post-
closure veritication samples collected III 1990 revealed thdt abcNe·background concentra
tions of total petroleum hydrocarbons (TPH) were pre~ent in surface sarnples at SWMU 
No. 35-tl05(a), and above-background concentraliOIlS 01 vOI-ltile orgal1lc compounds 
(VOCs). TPH. dnd alpha aclivity were present in the sllbsurtace at SWMI J No. 35·005(b). 
In January 1992, linal cksure reports lor these sites were submltttld to EPA and NMED. 
These sites are currently awaiting resolution 01 an NMED notice 01 ddiclency (NOD) 
regarding sdmplillg sulliciency. 

• · SWMU No. 35·007 is a closed·loop system used lor reprocessing nonpolychlorinated 
biphenyl (non-PCB) dielectric oil. which is not a RCRA hazardous waste (see Section 
3,3.2.1}. The systern is located within a curbed spill retention area designed to contain oil 
spillS. A conI dinar Sl()r~ge area, SWMU No. 35·004{C), ~nd a storage tank, SWMU No. 35· 
011 (c), ure also located IOside this bern led area. NFA IS recommended at this site 
because thlt nwlerials managed are nol hazarduus wastes, and because site deSign 
prohibits the migratIOn "I spilled oillrom thEj site to Ihlt envJfonm~r~t. 

oc: 

References 

LANL 1990, 0145 

LANL 1990. 0145 

1991 LANL IWP 
(LANL 1991,0553); 
Fresquez 1990. 
04-0074; Fresquez 
1991. 04 ·0076; 
Fresquez 1991. 
04-0081. 

1990 SWMU report 
(LANL 1990. 0145); 
Roberson 1991, 
04·0226. 
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NFA Criteria 

• Ous'lJIl4led as an HSWA Module SWMU (lANl 1990, Ot45) .... 
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::J SWMLJ No.o-, and lype 
a 

35-009c: 
~ 

, . 
I\.)
(O 

35-011(b) 

lJnuelgroullu 
Storage Tank 

35-011(C) 

l JmlurgrolJIlJ 
Storage Tank 
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(0 
o 
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ij ~_____________ 
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NFA Criteria 
, , . 

AIBICID 

------I--f-I-f--I 
35-011 (a) 

oj, 

l JndergrolrnJ 
Storage Tanks 

SWMlJb HECUMMENDED FOR NFA AT UECISION POINT 1 

ReferencesDescription/Justificatil,n 

LANL 1990, 0145 
of the Utility burlding, TA-55-6. The sump was used to monitor sanitary wdste liquids 
produced at lA·55 for radlonuclldes before discharge to the lA-35 sewage treatment 
lagoons. Signilicanl levuls 01 radionuclides were nevel d8tected, but the waste liquids may 
have contained smilll qUdlltitles of chemicals and solvunts. The ,;oncrote pit measures 7 x 
., It and IS 5 ft ~, In dvep and i5 cOilnuctod to thu Plutonium Building by a 250 It, 6 in 
diameter, vitrifi801 clay pifJe, The pit is entirely lined with con,;retu and c(Nclred with a rnetal 
lop. The sump C(Jnnec.ls to the treatment lagoons by 4000 It of B in vitrified clay pipe. 
Floor dl<lins Irom lA-55 no longer drain into the sanilary sewer, the sump is an active part 
01 the sanil<ory diJposal systems 110m lA"55, Bl:cause radiofluclida" were nuver detected 
by the monitoring sump dlllinU sllveral years of use, tI'B slimp 15 no lon{], r monitored. 
Thll sump is recommended for NFA because it is pillt of Ihe sdl1itary sewer at TA-55. 

SWMU 55-009 is a monitoring sump located inside the security fence at TA-55 northeast 

~.- --------- 
SWMU No. 35·011(a) consists of two active abovegrolinJ fiberglass tanks located in the 1990 SWMU report 
basement of builciing TA 35"2 (see St)ctlon 3.3.2.1). The tanks receive potentially contami, (LANL 1990, 0145), 
nated Wa!,tewilter Tha t"nks dnd surrounding 110.)[ W,!le inspe,;ted in AlI~Just 1991, and 
no evidunce ot :';I'dlls W"S obsclrved. II a spill dicJ occur, thd wastdwatel would I10w IIlto 11001 
dr,dns that "ru tied ill to the sanitary wilste lag00n5 e".,t 01 "IA·35 (SVVMIJ N,l. 3b·OHJ). 
NFA is recurnrllGLded tor thiS site because a direct rell),be lrOlll tlris site t{, tile 
envilonment is precluded by contiJil''Iment within ttlll oaSen,E:llI ,:,r by UI'JLlslon tl,rllll\j11 
floor drarns to the; sanitaf'J waste lagoons 

• 	 ISWMU No. 35·011(b) consists ot an inactive underground storage tank (UST) (TA"35·159) 
Ihat formerly stordd contaminaled waste dielectric oil, which rnay havu contained PCGs 
alld possibly othur COCs (see Section 33.2.1). Fllf1hcr invecillgallon slluwed the UST has 
beell emptied ilild abandoned in place, and the grourr.j abovd tire unk has been 
covered with coneillte; therefore, there i:, currently Jillll) !'oter,t"tI 101 ofl,sItu nligraliun ul 
COCs. ·1 tla site is sch"duled to ue illVesligated and rell1ediatud III "cc(,rdallce With NMl:lJ 
UST regulations No tUl1her investigation is recllfllrnund<3d as pi,rt .)f the OU 1129 IIFI 
because the Lab.lratory mu"t close the site to comply With sLlte IISf re,]ulatiulls. 

• 	 ISWMU No, 35-011(c) consists of an active UST (lA-35-197) al1[j an associated 
abovegrollr,d tar,k These tank:; are associated with the oil-rLploLes:;ing facility, SWMLJ 
No. 35-0lrl ("ee Suction :3.3.2.1). Clllrently, thb system halldlo5 only non"PCB dielectric 
oil, but the tank~, r,1ay have received oils cOlltanllrratud with walU in the P,lst The 
abuvegroulld tanl; is lOCated within a bermed area that precludes fIllgralion 01 COCs to 
the enllirullrn.mL 'I htJ lJST was leak-tested in 199t and lolund 10 bo tight; theldfore, It b 
a~;sumed that Ih" tank h"s not leaked in tha past NFA IS reC{,fIllnellded lor this site 
because luak"Qll from tttu UST is not suspected, ,md Lacauso potulltial relt.:ases IrOII! the 
aboveground tanl, are prevented by site design from I eachirrg the enVir{,JlIllent. 

Hoverson 19~1, 
04-0226. 

' ."UC01 

Umphres pers. cornm. 
in Roberson 1991, 
04-0226. Melr,roy 
1992, 04 0255 

1990 SWMU report 
(LANL 1990, 0145); 
Interndtional 
Technology 
Corporation 199 I , 
0646. 
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SWMUs RECUMMENDED FOR NFA AT DECISION POINT 1 

... NFA Criteria 
~ SWMU No. Description/Justification References 

and Type A B C D 

35-011 (d) • SWMU No. 35-011 (d) includes two USTs that were lormerly used lor storage of dielectric 
oils (see Section 3.3.2.1). The tanks were removed and inspected in 1991 and found to 

Underground have no leaks. However. the area around the tanks is essentially saturated with oil, 
Siorage Tanks because of leakage from an aboveground oil·handlmg facility formerly localed at the area. 

This spill area is de$lgnaled as SWMU No. 35-014(1). NFA is recommended for the USTs 
because they have been removed and it was determined that they were not the source of 
the spilled oil. The oil-contaminated area, which includes the former UST locations, will be 
investigated as SWMU No. 35-014(1). 

35-012(a) SWMU No. 35-012(a) consists of one UST (TA-3S-158) that received dielectric oils, 
solvents. etc. tram spills that occurred inside TA-35-85 (see Section 3.3.2.1). The tank was 

Inactive Storage 

• 

leak-tested before removal, and no leaks were found. The tank was removed in 1990 as 
Tank an RCRA interim status closure and the plt'was bacldilled and covered with asphalt. NFA is 

recommended for this SWMU because remediation is complete, and the results of 
confirmatory sampling were submitted to EPA and NMED in the linal clo~ure report 
(estimated date 01 submittal was December 1. 1981).

9'.... 35-012(b)I\) 

Inactive Storage 
Tanks 

3S-013(a) 
35-013{b) 
3S-013{c) 
35-013(d) 

Sumps and 
Drains 

)J

:n 35-014(e3) 

~ Operational~ Release""tl 
ili":;, 
()' .... 
g 

~ 


SWMU No. 35-012(b) consists of two abovElground siege tanks (T A-35-278 and -279) 
located near the canyon edge southwest of TA-3S-207. The tanks were installed, but were 
reportedly never used. The site is recommended for NFA because the tanks were never 
used lor managdment of hazardous constituents. 

• 

SWMUs No. 35-013(a through d) consist 01 several sumps, drains, and catch basins that 
• 
•• 

are all located within buildings (see Section 3.3.2.1). The sumps and drains receive 
contaminated sanitary and industrial wastewater. Calch basms illcluded In SWMU No. 35• 
013(a) reportedly halltl never been used, and ond pair uf floor drains included in SWMU 
No. 35-0t3(d) hCive never been used. Potential contalnination cannot be adequately 
addressed without removal 01 the floors, and there is no potential for this contamination to 
migrate 'urther to the environment. Any contamination beneath the buildings is 
considered to be under institutional control until the bUIldings undergo D&D. NFA IS 
recommended for these sites because site design precludes the migration of COCs to the 
environment. 

• 

SWMU No. 35-014(e3) is the site of a dielectric oil spill located on the west side of TA-35· 
B5 between buildings T A-35-a5 and T A-3S-222. The site has since been covered with 
concrete and new construction (see Section 3.3.2.1). Since the concrete acts as a cap, 
there is essentially no mechanism for physical transport of potentially hazardous materials 
from the site. Contamination can be considered to be under institutional control until the 
buildings and concrete undergo 0&0. NFA Is recommended because site conditions and 
Institutional controls preclude any releases that might pose a threat to human health or 
the environment. 

• 

Carmichael 1991, 
04-0215. Mcinroy 
1991, 04-0219. 

Mcinroy 1 991 , 
04-0219. 

I 

I 

Umphres pers. comm . 
in Roberson 1991, 
04-0226. 

1990 SWMU report 
(LANL 1990, 0145); 
Umphrmi pers. conllil 
in Rober:o.on 1991. 
04-0226. 

1990 SWMU report 
(LANL 1990, 0145); 
Roberson 1991. 
04-0226. 
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1] SWMth; IllCOMMENOED fOR NFA Al OECI::.ION !'OIUI 1 

~ 
~ I NFA Criteria 
'lJ 
iii References 
::J 

SWMU No. Descriplion/Justilicatiol1 
and T e BICID

Q'., 
35-014(c)a 

c: 
Operalional.... ReleasesI\) 

<0 

'I, 

.... 35-017 
L.l 

Potential Soil 
Contamination 

35-018(a) 

I cakage from 
PCB 

(Il Transformers 

o 
in 

~ ., 
to 

~ 

SWMU No. 35-014(c) is a 10 ft wide by 20 It-long stained area observed on a sloping 
surface near the southedst corner 01 TA-35-20_ This staintld area is probably the result 01 
past dielectric oil spills Irom nearby aboveground tanks tilat were labeled as PCB-free 
localed southwest 01 bllilding TA-35-29. These tanks ware associated with fhe 
decommissioned tliltreatmenl lacility identified as SWMlI Nos. 35·015(b) cwd 35014(d) 
which will be invusli,Jilted In Aggregate I. nlis ara" is downslope Irolll AgUrf.lgdta T, 
SWMlJ No. 35-018(a). Wh':Ht;;I leaking franslorrl1ers cOl,talOlI1g PC!]s wure reporled, Oil 
stained soil occurs at lhe entry point 01 a culvert that dr<lins this area. and also al lhe poinl 
at which th" culvt31l ends neal the soulheast corner ul TA3529. In 1992. Ihe drea 01 35
014(c) WdS excava!t:d. arid relilled lor wOlk performed in Ihe sOlJtlteJ~tdrn eorller 01 TA
35-29. and coverud with a~phalt. II COCs Me delectsd ill Si!lnilicanl qllaolilies ill 
Aggleuate I or T, l~"ly may ollect lllis are,l, bllt 011 ils OWII accounl, Ihls dHld I"~ 
racommenJt;;Id f(11 tWA on Ihe bac>ls Ihat ltll~ area ha:. not been u:oc;d fur 1he 
managemellt ul HeRA haLardolis wasles, and thu1 til" IfIIJra1io11 patllways oi IIld silO aro 
minimiled by tht1 asph,11t capping the arecl. 

• 	'SWMU No. 35-017 consists 01 potential soil contaminalion from the operations 01 the 
LAPRE I, LAPRE II, and LAMPRE reactors. LAPRE I and lAMPAE were operated in 
Cell J (Aoom 203) ill the basement of building TA-35-2. LAPRE II was located in un 
undt.!rground steel·lIned pit on the southeast elCterior of JA-35-2. LAPRE I was 
disassembled in 1!l56, and LAMPAE was built In the same location in l~liO. Portions 
of LAPRE I were ilsed in the construction 0' LAM PRE. Complete decommissioning of 
LAMPRE was accomplished In 1980. Documentation ::.hows no evidence 0' releases 
or spilts outside 01 the reactor cell (Cell J). All areas. except Cdl .1, associated with 
the operations ollAPFlE I and lAMPRE have been released lor unrestricted us!.!; Cell 
J Is considered tn be under institutional control. tAPAE II underwent 0&0 in 1991, 
was released for unrt.!strictcd use In January 1992, and the final D&O report was 
Issued in February 1993_ All contaminated soils at Ihe LAPRE II situ were removed 
and disposed of Elt the radioactive waste disposal aite rA-54, Altld G. Atter D&D was 
completed, Iht! E:nllitOilmental Protection Group (E:M·B) did conlirmatury SOil 
sampling. Hesults iudicate thai no areas of concern exist. NFA Is recommended lor 
this site. 

SWMU No. 350 \8(a) IS lhe location 01 two Iranslorlller::. ,;ulllaillillg peE:!:> lhal wora 
reporteJly leaking .jilJlec.lric oil during a Irarlsformer ass€:ssmanl survey in 1985. One 
tran~forrnt:r. with ID No. 5024 (identilied as SWMU 35-0 18(a)) was I(,coted al slibslall<JIl 
TA-35·29. The Iri1l1tlormer was dripping onlo a POroliS cc,ncrole pad with no :,pill con· 
tainment and no (lrip pan i.md was put on a daily transiOlfflEIl in:.peclion list (Alellcio. 
1965. 04 0021). rhtl e~lellt 01 mle~se to Ihe und,Hlying pad dl1d surroullding soil IS 
unknown. Tht! 1rdJl:;furmer "II A-3S·32 was observed dllrlng a slle illspecllon in AU~lIst 
1991 and no eVidence 01 pa:ol or present leakage wa:, obs61Ved (ll11ber1son J9!J1. 04
0228). These translornler:> are schedul~d to be remov"d III 1992. Samples will btl 
collecled 01 the 5011 benealh the trans'ormers. 

• 

I • 

ILANL 1990, 0145 

ii-Division 1957, 
0474; Peterson 1959. 
04"()240; Harper and 
Garde 1981, 0461; 
LANL 1990,0145; 
Montoya 1993. 
04-0294. 
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SWMUs RECOMMENDED FOR NFA AT DECISION POINT 1 

.... NFA Criteria 
ReferencesDescription/JustificatiollSWMU No. ~ 

and Type A CB D 

35-018(b) 

Leaking PCB 
Transformer 

SWMU No. 35-018(b) is a transformer (ID No. 5547) located in the basement of TA-35-2. 
A leak from this transformer was discovered and cleaned up in 1985. This release was 
assessed to be a moderately active leak with no spill containment. Swipe samples taken 
from the vicinity of the transformer after the spill cleanup contained up to 164-J.lg/199 cm2 
PCBs. This transformer is believed to have had no releases to the environment. This area 
is recommended for NFA on the basis that there ar<J no pathways to the environment and 
that the area is illstitutionally controlled. 

• 

42-004 
(C-42-001) 

Canyon Disposal 

• 

'f'.... 

SWMU No. 42-004. a canyon disposal site, was used lor dumping building debris (see 
Section 3.4.2.1). (Note: SWMU No. 42-004 Is the same as C-42-001.) Soil samples 
collected and analyzed in 1991 as part of an ERIA cont~lined gross·alpha. -beta, and 
-gamma at background levels. No VOCs, semlvolatile (liganic compounds (SVOCs), or 
PCBs were detected. Toxicity characteristic leaching procedure (TCLP) metals (Ag, As, Ba, 
Cd, Cr, Hg, Pb, and Se) were below regulatory level in 40 CFR 261.24, Table 1. NFA is 
recommended lor this site because the site has been characterized and it has been 
determined that COCs are not present in concentrations that might pose a risk to human 
health or the environment. 

~ f
48-002(d) 

Container 
Storage Area 

SWMU No. 48-002(d) is an active container storage area located inside building T A-48-1 
and is currently used only for temporary storage of boxes of solid radioactive waste (see 
Section 3.5.2.1). A site inspection in 1991 revealed no visible evidence of past releases. 
NFA is recommended because silo conditions prechldc migration of COCs from the site to 
the environment. 

• 

48-002(d) · SWMU No. 48-002(d) is a storage area on the northwe:.t side 01 T A-48-1. Containers 
stored here may contain radioactive waste from the T A 48 hot cull. This active receivingl 

Container shipping area is within the security fence, and is within;) building that can be closed oil 
storage area from the environmenl. Spills or releases have not boel. documented at this site. This area 

is recommended for NFA on the basis that the aroa is Ilistitutionally controlled. 

.iii' 4B-004(d) SWMU No. 48-004(d) is a small tank that was installed below the hot cell in the basement ::. · of T A-48-1. but has never been used (see Section 3.5.2.1). NFA is recommended for this 0... site because the site was never used, and because sile design and conditions preclude 
Tanks 
Sumps and 

migration 01 coes from the site to th~ environment. 
.... 
~ 

Atencio 1985, 04
0021 

Fresquez 1991, 
04-0075. 

1990 SWMU report 
(LANL 1990, 0145); 
Roberson 1 991. 
04-0175. 

LANL 1990, 0145. 

1990 SWMU report 
(LANL 1990, 0145). 

1990 SWMU report 
(LANL 1990, 0145); 
Roberson 1991. 
04-0175. 
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48-004(a) 
48-004(b) 
48-004(c) 

Sumps and 
Tanks 

SWMU Nos. 48-004(a, b, and c) consist of several sumps and tanks that were abandoned • 
in place within building TA-48-1. The sumps and tanks are considered to be under 
institulional control. No mechanism for release of COC'; to the environment can be 
determined. Archival information documents no spills or releases. The sumps and tanks 
have been inspected. and there is no physical evidence of releases or external 
contamination. NFA is recommended tor these sites be..:ause site design and conditions 
preclude migration of GOCs Irom the site to the environment. 

· 
• 
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SWMII:.; flE:COMMENDED FOR NFA AI Ul:CISION POINT 1 

a 
NFACriteriac: 

• i i 
-< 
-< RelerencosDescription/JustificationSWMU No. 
hJ and Type AI.!!ICID'0 

48-006 • 

Active Septic 
Syslelll 

48-007e • 

,jrain alld oul/all 

), 

en 

_L 

48-008 • I • 

I eaLI9tl hum 
PCB 
Translormers 

--'--.-. 
48-009 • 

SOil contatl1I~L 
nation from air

~ I compressor
in 
ij 

"J 

~ 
to 

~ 

SWMU No. 48-006. an active septic system, was installed in the early 1980s and has only 11990 SWMU report 
served ollice bUildings in which hazardous or radioactive rnateri"ls have naver been (LANL 1990, 0145) 
managtld (sea Secllon 3 5.2.1). NFA is recommended lor thl:; site bacallse there is no 
contaminant S(,UfCe telm and there is nJ reason to su:,pecl releasus 01 coes hOlflthis 
septic systeln 

LANL 1991.04-0261; 
permit. but WdS dloppud from the permit in 1991 Tha outlull discharged a maxunum of 
SWMU 48-007(u) was :>ubmitted to Ihe EPA in May 1985 lor inclusion under the NPDES 

Chamberlin 1991. 
500 gal/hr as n. ,ncontaci cooling water used to cuol ar, electrllmagnet ill tha northwest 04-0275; Frusql/!!l 
corner of lA·lfHl, the butopa separation bUilding (l ANI. 1990. 0145). Tl.e oullall has 1991. 04·0078 ; 
been used sine.; I ~84 The water discharged in tile ouU<11l was used fur oflcethrlJugh Frasquol 1991. 
coohng. and tI,,!! '.' has IllltiJeen access lor chelllicals or " .. Ivenls to ,.:nl,H tha 04-0079. 
WOlter systerll III 1991. samples were toUected In thE: al dd to (jeldrt nine it COCs. 
includiny acelu(lt. alcuilol and benzene had bet.lll dls ..hargt.ld 1 hu ar,alYCiis reve;!I,"d 
background levef;;, 01 \lross-alplJa. -beta. and -gamma. and tlwt all TCI P rnet.lls wew 
below gllideline$ 01 40 CFH 261.24. No SVOCs or PCll compullml:i WC;rt' detect.~u. bill 
tract) amounts (. 5;~ PI,b) INdre lound 01 p-Isoprllpyllolut:ne (p-Cymene: 
isopr()pylb~ne.. e"Ll (clHl)ulle), and tncholrotrilluroelhant: (Frdoll) werE: (\ ti", 
s,:unptes collecltld. Since this SWMIJ has not been lI:ied lor the n),m.lgement dl 
hazardolls rnalwials. whkh h"s been v6nfiud throlf,jt. sLllflplll)Q. lilis SWMU is 
rllcummendud t'J( NFA 

1990 SWMU report 
basem(:;111 ()I bililrJillg fA-48-1 (see Secllon 3.5.2.1) Olltll<lt IUJked In,m the:>e 
SWMU No. 48 008 conslsls 01 two PCB lranslornkHs Ihal ar" located Ill::ilde the 

(LANI. 1990. 0145). 
transformers Wi,S cla.wed up in accordance with rSCA \jllIU, Ii11 II S. <Ind rl" vi3rbl<, :,I!Jn:, (,I Helmick pHS. Ct>mrr, 
Oil slains were 0L"erveJ during a site inspection IfI July 1991. f'lFA is r,"commerHJed lor in Roberson 1991. 
this site I,ecauc;o a potenllal reteOlse to the enVlrOrirnE:nl is ~'I t:cludbd by site d&si!JIl anu 04-0175. 
conditions. and b.'.>Lau~e the leakage represents d nonsyslernoli(; rar..la~a Ihdl was 
immediately cI~·aned up 

----~-------------------
LANL 1990. 0145. 

T A-48-1 Since W1.J9, Ihe maUl compressor has peric,dically "rohen down and sprayed 
crankc3:;,cl oil 011 llltl Ul0UIld in the areOl. Thd oil wus sampkd ill 1989. and does not 
contain PCBs 1111:> ::;WMU IS racommanded lor NFA 0n the lJ.lsi::; thaI II tI&:> neval t)UlHI 

usod for the III.1llil!Jemllnt (If HCRA hazardous dr radlO£lctlVd wlisias. _ .. ________.1 

SWMU No. 48-00'1 is the site 01 two air compres~ors lueated on a loadrng dock odsl 01 
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SWMlJll RECOMMENDED FOR NFA AT DECISION POINT 1 ~ 

m ~ § NFACriteria ~ 
~ ReferencesDescription/JustificationSWMU No. 
(0 and Type A B C 0 '" 

~ 

8~ C-52-001 • 
C-52-002 

52-001 (a)· 
Filter Pit 

52-00l(b)' 
Heat Dump 
Building 

52-001 (e)' 
Heat Dump Pad ?> ..... 

0) 	 52-001(dt • 
Sump Pump 
Room. Hot Cells. 
Duel Work 

S2-002(b)· 
52-002(')· 

Active Seplic 
Systems 

52-002(c)" 
l:J 	 52-002(d)":n 

Active Septic ~ Systems
~ 
1:) 52-002(g)" 
::» 

Active Septic 0' .... Systemg 

Areas of concern C-52-001 and C-52-002 are sites of possible soil contamination from 
Substation TA-52·9. located on the north side of the UHTREX building T A-52-1. Dielectric 
011 stains have been observed on a transformer pad in the past, and the transformers 
present at the site In June of 1992 are labeled as containing PCBs. These transformers 
are situated on a concrete pad and the area around the pad Is asphalt. There are no 
stains or eVidence of leakage from the transformers at present. These transformers are 
scheduled for removal and destruction during 1992, and samples of PCBs will be 
collected Irom the solis beneath the transformers. 

• SWMU Nos. 52-001(a through c) consist of equipment that was associated with the lilter 
and cooling systems 01 the Ultra-High-Temperature Reactor Experiment (UHTREX) reactor 
(see Section 3.6.2.1). These sites underwent 0&0 in 1989 and were decontaminated to 

• fevels below Department of Energy (DOE) guidelines for radioactivity. There was no 
process-related source for nonradioactive bazardous constituents at these particular sites, 
and therefore no hazardous contaminant source term. NFA is recommended because the 
siles have under[Jone remediation and COCs are not present at levels that pose a risk to 

• human health or the environment. 

• 	SWMU No. 52-001 (d) consists 01 contaminated equipment Inside building TA-52-1 that 
was associated With the UHTREX reactor (see Sections 3.6.2.1 and 3.6.2.4). The con
taminated equipmenl was removed in 1989, and the building was decontaminated to 
levels that do not exceed DOE guidelines for radioactivity. NFA is recommended for this 
SWMU because the sites have undergone remediation and COCs are not present at 
levels that might pose a risk to human health or the environment. In addition, site 
conditions preclude a release 01 COCs from inside the building to the environment. 

SWMU Nos. 52-002(b and f) are active septic systems that were installed in the early • 
1980. and have only selVed office buildings In which hazardous or radioactive materials 
have never been managed (see Section 3.6.2.1). NFA is recommended because there is 
no contaminant source term and no reason to suspect releases of COCs from these 
septic systems. 

• 

SWMU Nos. 52-002(c and d) represent septic systems Ihat were apparently planned but • 
were never constructed (see Section 3.6.2.1); NFA is recommended because the sites do 
not exist and have never baen used for the management 01 hazardous or radioactive 
materials. 

• 

SWMU No. 52-002(g) is not an active septic system as designated in the 1990 SWMU 
report, but simply a sewage holding tank that was installed In 1989 or 1990 (see Section 
3.6.2.1). The holding tank serves oHices in a new building in which hazardous and radio
active materials have never been managed. NFA Is recommended because the site has 
never been used in the management of hazardolls or radioactive materials. 

• 

LANL 1990, 0145. § 

~ 
.C' 
"'I 

~ Salazar and Elder 
1991, 0623; Elder 
1991, 04-0218. s. ~ 

"'I '" ).. 
("') 
:::t§. 

Salazar and Elder 
1991. 0623. 

1990 SWMU report 
(LANL 1990, 0145); 
Smithour 1991, 
04-0222. 

Smithour 1991, 
04-0222. 

Smithour 1991, 
04-0222. 

~ 
..... ~ ..... "'I• Dasignalfod .. an HSWA Module SWMU (LANl 1990. 0145) . 
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SWMU No. Description/Justilication References~ 
and Type A B C D 

52-003{b) • SWMU No. 52-003(b) consisted 01 two 3-in. cast-iron industrial waste lines that transported 
"quid wastes from the UHTREX reactor to a waste treatment facility (SWMU No. 52-003(a]) 

Industrial Waste and then to TA-50 (see Section 3.6.2.1). Unes 65 and 66 were removed in 19Sa during 
Lines the UHTREX 0&0 project. and 173 soH samples were collected at 2-11 intervals along the 

route of the lines. Sample depths ranged Irom 5 ft to 7 II. Beta activity was nondetectable. 
alpha and gamma activity were lar below the site-specihe RESRAD model. All metals were 
within background levels. Organics were beloW detection. The sile is recommended lor 
NFA on the basis that the site has undergone D&D and contirmatory sampling indicates 
that COCs are not present in concentrations that exceed nalural background levels. 

--

NFA Criteria 

.'l> 52-004 SWMU No. 52-004 is an inactive outfall from which only noncontacl cooling water .... 
associated with a ~!!IlyJgl.§g fuel rod cooling process was discharged (see Section 3.6.2.1). 

Inactive Outfall 
'.j 

A radiation survey conducted in the area of Ihe outfall during a 1986 ER Program site 
reconnaissance did not exceed background levels. NFA IS recommellded because the site 
was never used for the management of haurdous or radioactive materials. 

55-001 
Cementing 
Process 

55-004 
Evaporator 

55-005 
Fibration Unit 

55-002(8) 
5S-002(b) 

Radioactive 
Waste Container 
Storage Are •• 

V)
QI 

i 
Sf. 

~ ... 
~ 

SWMU Nos. 55·001, 55-004, and 55·005 consist of a cementing process, an evaporator, 
and a filtration unit, which are situated together inside a series 01 negative pressure 
gloveboxes inside the Plutonium Building, TA-55-4 (see Section 3.7.2.1). All are part 01 
the TA-55 wasle minimizalion process that operates under RCRA Mixed Waste Intenm 

· Status. NF A is recommended because a release of hazardous fOaterials to the 

• 

environment Irom these SWMUs is precluded by sile design, and because all are pari of a 
process pennitted under HCRA Mixed-Waste Interim Status at tho laboratory. 

• 
-r----

SWMU Nos. 55-002(a and b) are container storage areas lor radioactive solid waste (see • 
Section 3.7.2.1). SWMU No. 55-002(a) consists 01 several separate storage areas located 
inside building T A·55-4; and SWMU No. 5S-002(b) inCludes dernpster dumpsters outside 
of TA-55-4 that aru only used for temporary slorage 01 radioactively cuntaminated solid 
waste. NFA is recommended lor these siles because slle design and condilions preclude 
a release 01 COCs to the environment. 

• 

- .. --.- --

Soholl 1988, 04-0189;i 
Salazar and Elder 
1991, 0623; Elder 
1991, 04-0218. 

DOE 1987, 0264; 
Roberson 199L 
04-0229. 

1990 SWMU report 
(LANL 1990, 0145); 
Foxx pers. comm. in 
Roberson 1991, 
04-0211. 

1990 SWMU report 
(LANL 1990, 0145); 
Foxx pars. comm. in 
Roberson 1991, 
04-0211. 

Q 
I"::! 
\J 
~ 
"1 
0\ 

V:l 

~ 

~ 

I 
~ 
o 
~ 

f} 
~ 

E> 
"1 

~ 

s. ~ 
~ 
"1 
~ 
o§. 




--

If) 

I 
~ 
lit 

.... 
co 
~ 

-~~-

NFA Criteria 
SWMU No. Description/Justification 
and Type A C 08 

SWMU No. 55-003 consists of an aboveground storage tank and the surrounding 
containment structure (see Section 3.7.2.1). The tank is currently used for storage of pure 

Containment 

55-003 • • 

nitric acid. which is product. not waste. The surrounding secondary containment structure 
Area Is capable of holding the contents of the entite tank. and is designed to prevent a release 

ot hazardous materials to the environment. NFA is recommended because the tank Is not 
used for storage of hazardous waste, and because a release to the environment is 
precluded by site dt3sign. 

<:>... 
Q) 

55-006 

Glass Breaker 

• SWMU No. 55-006 is a glass breaker designed to break radionuclide-contaminated 
glassware (see Section 3.7.2.1). The unit is located wi1hin a glovebox inside building TA
55-4. NFA IS reconimended because a release to tha environment is prohibiled by sile 
design. 

1990 SWMU report 
(LANL 1990. 0145); 
Foxx pers. comm. In 
Keal 1991. 04-0105. 

55-007 

Thermal 
Combustion 
Units 

• SWMU No. 55-007 consists of two currently inactive thermal combustion units that are 
located in glovaboxes inside TA-55-4 (see Section 3.7.2.1). The units are now awaiting a 
RCRA mixed-waste operating permit. The units are deSigned so that emissions are 
passed through scrubbing solutions and high-efficiency particillate air (HEPA) filters. NFA 
Is recommended because releases of hazardous materials to the environment are 
restricted by site deSign, and because the units will not be operational until appropriate 
ReRA permits are obtained. 

Foxx pers. comm. in 
Roberson 1991. 
04-0211. 

55-008 • SWMU No. 55-008 consists of several sumps and tanks that are located in the basement 1990 SWMU report 

Sumps and 
Tanks ~ 

~ 
~ 
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C3>...References 
~ 

1990 SWMU report ~ (LANL 1990.0145); 
Foxx pers. comm. In S

IIIRoberson 1991. ... 
04-0211. ».. 

(")

§. 

(LANL 1990, 0145); 
building. contamination cannot be adequately addressed without removal 01 the floors. 
of building TA-S5-4 (see Se.::tion 3.7.2.1). If COCs have seeped through the floors of the 

Foxx pers. comm. In 
and there is no potential for this contamination to migrate. Any contamination beneath the Roberson 1991. 
building Is consldored to be under Institutional control, and will be addressed when the 04-0211. 
building undergoes 0&0. NFA is recommended for this site because even il primary 
releases from the ~umps and tanks occurred. site design would prohibit the migrallon 01 
COCs to the envil onment. 
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SWMUa RECOMMENDED FOR NFA AT DECISION POINT 1 

.... .... NFA Criteria 
tg SWMU No. Description/Justification References 

A 8 C Dlind Tv~. .1 
51-009 SWMU No. 55-009 is an Inactive monitoring sump located outside of T A-55-4 (see Section 

3.7.2.1). The sump was lIsed to monitor sanitary waste liquids from TA-55 for radioactivity 
Sump 

• 
before discharge 10 Ihe T A-35 sewage Irealment lagoons. Radioactivity was never 
detected. but the waste stream may have contained small quantities ot hazardous 
wastes. The sump is no longer used and has been bbandoned in place. NFA is 
recommended because hazardous wastes were not generated, treated. stored. or 
disposed of al the s~e, and radioactivity Was never detected in the waste slream with the 
monitoring sUlnp. 

55-010
'f>.... 
<0 Solvent spill 

55-012 

Inactive 
Hazardous 
Waste Container 
Storage Area 

55-013(a) 
55·013(b) 

Hazardous 
Waate Container 
Storage A..... 

(1) 

I... 
<0 

~ 

A solvent spill containing a large quantity 01 methyl ethyl ketone, with toluene and methyl 
isobutyl ketone in smaller quantities has been found at a depth 01 18 It beneath the 
surface at the southwestern side of the Plutonium building (T A-55-4). The chemicals were 
located 6-8 II Irom the basement wall of Am 401. Samples were found to contain plasite 
paint; an orgbr,ic solvent based epoxy paint. The contaminated soil was covered with 
additional clean soil and asphalt in 1978. The asphalt cap minimizes water infiltration and 
therefore, spill migration. This area is recommended for NFA because this spill was a one
time event and site design precludes a releases from this SWMU that would pose a threat 
to human health or the enlJironment. 

• 

SWMU No. 55-012 consisted 01 a bottle that contamed waste acid and heavy metals that 
was stored 011 a shelf In a laboratory Inside building T A55-4 (see Section 3.7.2.1). NFA is 
recommended because the bOllle was removed and the cOlltents dispostld of belore a 
site visit in November 1990. and because even il a r<.!lease Iwd occurred, site deSign 
would have precluded CI release to the environment. 

• 

SWMU Nos. 55-013(a and b) consist 01 two active hazardous waste container storage • 
areas (see Section 3.7.2.1). For health and safety reasons, containers of hazardous 
chemicals (i.e., product, not waste mattlrials) are I()cated under fume hoods. The storage 
areas are loculd<! within building TA-35-3 and -4. NFA is recommended because site 
design and cor,dillons preclude a release that ml\.lht pose a threat to human health or the 
environment. 

• 

'-- -

Foxx pers. comm. In 
Roberson 1991. 
04-0211. 

LANL 1990. -145, 
Schmidt 1984, 
04-0182; Roy F. 
Weston. Inc. 19S9, 
0486. 

I 

1990 SWMU report 
(LANL 1990, 0145). 

1990 SWMU report 
(LANL 1990, 0145); 
Foxx pars, comm. In 
Roberson 1991, 
04-0211. 
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Chapter 7 	 Sampling and Analysis Plans 

7.0 	SAMPLING AND ANALYSIS PLANS 

The Phase I sampling and analysis plans (SAPs) in this chapter have been designed 
to confirm the presence or absence of contamination at Operable Unit (OU) 1129. 
Confirmation of the presence or absence of contamination involves identifying the 
present location of waste streams from waste discharge sources, and the types and 
concentrations of contaminants of concem (COCs). Oata collected from Phase I may 
be used to make a determination of no further action (NFA) or to design the Phase 
II SAP. After the Phase I investigation has been conducted at each aggregate, 
Phase II SAPs will be developed to define the complete nature and extent in 
accordance with the Phase II data quality objectives (OOOs). As outlined in Chapter 
5.0 of this Work Plan, Phase II will follow directly after Phase I whenever possible to 
make better use of sampling personnel and equipment and to shorten the overall R FI 
time line. 

The OU 1129 SAPs have been developed on the basis of information presented 
previously in this Work Plan. Refer to Chapter 3.0 for a summary of the archival 
information for each solid waste management unit (SWMU), Chapter 4.0 for the OU 
1129 conceptual model, and Chapter 5.0 for a discussion of the OOOs for OU 1129. 
Figure 7-1 is a political boundary map of the area surrounding OU 1129. See also 
Figure 2-6 for SWMU locations. 

The SAPs in this Work Plan have been written to address all Hazardous and Solid 
Waste Amendments (HSWA) Module SWMUs plus associated non-HSWA Module 
SWMUs (see Chapter 1.0 for a discussion of Module SWMUs) at OU 1129. All 
SWMUs listed in the 1990 SWMU report have not been addressed in this chapter; 
those that have not been addressed here will be submitted as an addendum to the 
SAPs at a later date. Table 7-1 lists those HSWA Module SWMUs and non-HSWA 
Module SWMUs that have been incorporated into SWMU aggregates for the 
purpose of SAP development. Sections 7.1 through 7.4 highlight the methods and 
the approach used in designing the SAPs in Sections 7.5 through 7.20, which present 
Phase I SAPs for SWMU Aggregates A through Pat OU 1129. 

7.1 	 Modeling in au 1129 Sampling Plan Development 

A large numberof SWMUs and areas of concern (AOCs) within OU 1129 do not have 
available documentation on the extent of COCs in the subsurface environment. 
These sampling plans are designed to collect initial data at points considered most 
likely to yield a "hit" if residual contamination exists. To support the decisions of 
where to sample first and to what depths, the use of several models and modeling 
techniques was employed to aid in general sampling plan development. 

The use of modeling at this stage of sampling plan development had four principal 
goals: 

1) 	 Oeveloped a conceptual picture of potential worst-case contaminant migra

tion within the two predominant soil regimes. This should help in picking 

appropriate minimum sampling depths. 


2) 	 Helped define sampling plans in areas in which decontamination and 

decommissioning (0&0) or other removal activities had provided some 

sampling data. This should allow the first sampling to intersect zones of 

highest predicted concentrations. 
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TABLE 7·1 

LISTING OF HSWA MODULE AND NON-HSWA MODULE 

PHASE I SAPS FOR au 1129 


SAP SWMU 
Subsection Aggregate SWMUs Within Aggregate 

7.5 

7.6 

7.7 

7.8 

7.9 

7.10 

7.11 

7.12 

7.13 

7.14 

7.15 

7.16 

7.17 

7.18 

7.19 

7.20 

A 4-001 and 4-002 

B 5-001 (a,b) and 5-002 

C 5-004 and 5-005(a) 

0 35-003(a-h, 1-0, q-r, and misc.) 

E 35-008 

F 35-009(a-d) 

G 35-010(a-e) 

H 35-014(a, b) 

35-003G,k), 35-014(d), 35-015(a)*, and 35-015(b) 

J 42-001 (a-c)*, 42-002(a-b)*, and 42-003* 

K 48-001 

L 48-002(a,b) 

M 48-003 

N 48-005 

0 52-002(a}, and 52-003(a) 

p 63-001 (a,b) 

* This SWMU is not listed on the HSWA Module. 
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Sampling and Analysis Plans 	 Chapter 7 

3) 	 Predicted depositional concentration locations from available monitoring 
data for radionuclide stack emissions. This should also allow the first 
sampling to intersect zones of highest predicted concentrations. 

4) 	 Provided some initial estimate of the behavior of radionuc!ides in an 
environment containing organic wastes. This should indicate whether 
radio nuclides were confined to the upper soil layers or had a greater 
migration potential. 

To support the first goal, three scenarios involving direct discharge of liquid effluent 
or chemicals to the soil were created. Modeling for goals two and three used existing 
data and real-world meteorology. The aqueous speciation and mobility of a common 
radionuclide, 9OSr, were examined at various pH and concentration levels in the 
presence of an organic ligand to satisfy the fourth goal. The results of this modeling 
effort are summarized in the following text. 

7.1.1 Choice of Models and Constraints 

The SWMUs of au 1129 are located principally on a mesa top and in small canyon 
drainages off the mesa top. Because the depth of OU 1129's principal aquifer is 
several hundred meters, a model for examining the vadose zone was chosen for 
ground-level liquid effluent. The Environmental Protection Agency (EPA)-sponsored 
PC Graphical Exposure Modeling System (PCGEMS) (General Sciences Corpora
tion 1990, 04-0264) was chosen for the modeling effort because it comes packaged 
with a database of EPA·listed organics and their chemical attributes, and contains 
the SESOIL·84 unsaturated zone model. SESOIL is a seasonal soil compartment 
model that estimates the rate of vertical chemical transport and transformation in the 
soil column in terms of mass and concentration distributions among the soil. water. 
and air phases in the unsaturated zone. The soil column is defined as the 
compartment that extends from the soil surface through the unsaturated zone to the 
groundwater table (General Sciences Corporation 1990,04-0264). The structure of 
PCGEMS dictated that organic pollutants be used for model transport estimation. 

For the modeling of air emissions, the EPA-sponsored AlRDOS-EPA code was 
used. This code calculates airborne concentrations of radionuclides from constant 
point sources. AIRDOS considers the effects of radioactive decay, dry deposition. 
gravitational settling, and precipitation scavenging. For this exercise the code was 
used for calculating cumulative surface deposition for historical stack releases. The 
depositional information was then used as input for a second code, SURFER, which 
was used to krigethe results to produce an isoplethic map ofthe depositional pattern. 
No specific transport within the vadose zone of the radionuclides deposited was 
estimated. 

An effort was also made to help focus the sampling plans for some areas by modeling 
the predicted zones of highest concentration on the basis of evaluation of data from 
previous sampling events associated with the removal of contaminated facilities. 
Data from these activities were used with the SURFER code to prepare isoplethic 
maps ofcontaminants in the area just east of TSL· 7 in TA-3S. The results ofthis effort 
are shown in the sampling plan for Aggregate D. SWMU Nos. 3S-003(a-q). 

September 1993 	 "·4 RFI Work Plan for au 1129 



Chapter 7 Sampling and Analysis Plans 

7.1.2 Summary of Vadose Zone Modeling 

Three scenarios were developed on the basis of known waste streams and process 
history within OU 1129. Scenarios 1 and 2 are identical except for the modeled 
pollutant and involve the hypothetical spill of a 55 gal. drum of an industrial organic 
compound. The spill is a one-time event that covers an area of 25 m2. For Scenario 1, 
benzene (Resource Conservation and Recovery Act [RCRAI waste UOl 9), a light 
nonaqueous phase liquid (LNAPL), was chosen as an indicator of behaviorfor many 
of the industrial solvents potentially present in SWMUs in OU 1129. For Scenario 2, 
the pollutant chosen was the dense nonaqueous phase liquid (DNAPL), 1.1,2,2 
tetrachloroethane (RCRA waste U208). This compound was chosen as roughly 
analogous to other DNAPLs likely to be encountered, including PCB-contaminated 
dielectric oils. 

In creating Scenarios 1 and 2. this spill was considered likely to occur only on the 
mesa top at TA-35. For this reason, the local Hackroy soil type was used as the top 
layer in the SESOIL column. The Bandelier Tuff was considered to underlay the 
Hackroy soils. Physical parameters for the soil were taken from the Los Alamos soil 
survey (Nyhan et al. 1978, 0161). (The soils map for OU 1129 may be found in 
Appendix C, Figure C-l.) Because of the diversity of numbers published about the 
Bandelier Tuff, parameters were taken from the published modeling efforts of Travis 
and Trent (Travis and Trent 1 991,04-0265) and Travis and Nuttall (Travis and Nuttall 
1985,04-0266). For all three scenarios. the local climatological summary contained 
in the 1989 environmental surveillance report (Environmental Protection Group 
1990, 0497) was used to allow the SESOIL code to calculate evapotranspiration 
rates. 

Scenario 3 is an attempt to estimate the migration potential of a low-level waste 
discharged on a more or less continuous basis into the Totavi soils of Ten Site 
Canyon. This scenario used the approximate discharge volume of the old TA-35 
wastewater treatment plant with an assumed concentration of 0.1 % of a DNAPL. 
A DNAPL was chosen because of the potential radionuclide transport with anionic 
organic ligands (Section 7.1.6). 

To develop a maximum or bounding condition of potential migration in all scenarios, 
the total pollutant load was assumed to have been transmitted into the soil column. 
No reduction of load through volatilization, run-off, orother process was allowed. The 
Kd, or soil sorption coefficient. was assumed to be zero and no cation-exchange 
capacity was assumed to exist within the soil layers. The summary of the results of 
the SESOIL models is graphed in Figure 7-2. The specific input parameters for the 
various model components are listed in Appendix C. 

7.1.3 Results of Vadose Zone Scenarios 1 and 2 

Scenario 1 simulated the spill of 55 gal. of benzene over a 25 m2 area as a one-time 
incident on the Hackroy soil type on the T A-35 mesa top. The soil column consisted 
of three layers. The top two layers were comprised of 8 em of a sandy loam above 
22 em of a clay loam, all underlain by the Bandelier Tuff. Rgure 7-2 shows that the 
SESOIL model predicted that a maximum pollutant depth of about 3.3 m would occur 
after a dozen years. 

In contrast, Scenario 2 involved a DNAPL and kept all other parameters the same 
as Scenario 1. The SESOIL results indicate that a maximum pollutant depth of 
73.6 m would occur at the end of the 20 year model run. These differences follow 
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Chaprer 7 Sampling and Analysis Plans 

the expected results for these two compounds given the increased mass and 
aqueous solubility of the DNAPL. 

Given the conservative nature of these model scenarios, Phase I sampling efforts to 
depths scaled in time to the predicted curve ought to suffice as a minimum sampling 
scenario, accepting the model limitations, constraints, and assumptions. 

7.1.4 Results of Vadose Zone Scenario 3 

This scenario simulated the effluent migration rate for pollutants contained in the 
continual discharge of the TA-35 wastewater treatment plant. The historical dis
charges over the period 1955 through 1963 were modeled for a 30-year term. 
Records of the plant's discharges are not complete, but effluent discharged was 
estimated to average about 90,000 liters a month. Witnesses indicated that a 
190,000- liter spill disappeared into the canyon soils within 175 yards of the outfall; 
for modeling purposes, the discharges were assumed to be loaded onto an area of 
5 m by 150 m. 

The SESOIL model predicted that the DNAPL pollutant would reach the 200-m 
bottomofthe Totavi soiVBandelier Tuff column in iust fouryears. Results indicate that 
the Ten Site Canyon area should be explored to a greater depth than on the mesa 
tops. Because of the proximity of the discharge site to known joint swarms and 
mapped faults in the tuff transecting the canyon, some investigation of the area's 
geologic structure and fracture filling material also seems warranted. These inves
tigations, while broader in scope, are necessary to help define the potential migratory 
conditions for any contaminant plume. 

7.1.5 Results of Airborne Radionuclide Emissions Model 

The use of atmospheric dispersion modeling is designed to help define an area of 
probable maximum deposition of radionuclides from selected stacks. This enables 
the sampl ing plan to immediately focus on the areas offering a greater probability of 
a find. The FE54 stack (further discussed in Section 7.15) on the northeast corner 
of TA-48-1 was chosen because this stack has a long history of monitoring results. 
The measured stack parameters (velocity, diameter, and height) were used as 
inputs, along with the actual measured source term emission rates from 1967 
through 1990. The wind rose from TA-59 was used. It was assumed that most 
emissions occurred during daytime (regular business hours), so stability classes E 
and F, which normally occur only at night, were ignored. The AIRDOS output was in 
terms of air concentration by distance of the 16 wind directions analyzed. This output 
was then converted to a rate of deposition and summed forthe total time span. This 
data was then gridded by a kriging program (SURFER), and isoplethic maps were 
generated (Rgures 7-31 and 7-32). 

The results clearly showed that the pattern of deposition is centered about 50 m 
northwest of the source stack, and that the total plume of deposition has an elongated 
NNW trending axis. Based on these results, sampling should occur to the northwest 
of building 48-1. 

RFI Work Plan for au 1129 7·7 September 1993 



Sampling and Analysis Plans Chapter 7 

7.1.6 Aqueous Speciation and Mobility of Strontium 

One of the primary concerns within the many SWMUs at OU 1129 is the possibility 
that radionuclides are present, and if they are present, their level of mobility or 
migration potential. Waste streams or plumes could occur in OU 1129 that contain 
both organic compounds and radionuclides. Solute molecule radionuclides are 
usually readily sorbed by soil particles within the first few centimeters of soil and do 
not present much of a migration threat in low concentrations. Organic dipoles and 
large organic ions are preferentially accumulated (sorbed) at the solid-solution 
interface, primarily because their hydrocarbon parts have a low affinity for the 
aqueous phase. The soils in OU 1129 usually have a fairly good cation-exchange 
capacity, so the expected behavior of cationic nuclides will be sorption in the upper 
soil horizons. 

The behavior of radionuclides in an environment in which complexation with anionic 
ligands of some organic compounds was questionable. However, the PCGEMS 
system was not suitable for actually modeling transport of cations of metals, but 
some basic prediction of aqueous speciation and mobility could be derived from the 
PHREEQE computer code. 

Although this Work Plan does not explore this behavior in detail, the initial results of 
this groundwater chemistry model tended to support the potential for greater mobility 
of radionuclides in environments in which anionic ligands of heavy organics are 
present. These results are summarized, with extended captions, in Figures C-2 
through C-6 in Appendix C. The sampling plan for Ten Site Canyon (Section 7.8, 
Aggregate D) considers these data in results from the Scenario 3 vadose zone 
modeling as partial justification for extending sampling to greater depths where this 
potentially mixed waste stream occurred. 

7.2 Radionuclide Deposition Modeling at au 1129 

Two stack effluent release points have been identified at OU 1129 as the most 
significant airborne contributors to local radionuclide soil deposition. One stack, 
which was identified as the north stack (FE54) at TA-48 (radiochemistry laboratory), 
has released plutonium, uranium, and mixed fission products. The second stack, 
which was identified as a stack vented on the south side of building TA-35-2 at TA-3, 
has released plutonium and tritium. Both facilities have operated from the 1 950s until 
present. TA-35 stack releases are generally less than those from TA-48 but are 
considered great enough to pose potential present day health concems. 

TA48 Releases 

Releases from TA-48 date as far back as 1957, although release data were found 
only from 1967 to present. Available release data indicate that the earlier releases 
were considerably larger than more recent times, presumably because of both 
superior engineered mitigating features and increased regulatory concern. A total of 
about 512 !lCi of plutonium has been discharged out of the stack. Of that, 439 !lCi 
or 86% was released between 1967 and 1970. Significant undocumented quantities 
could have been released before 1967. 

Plutonium releases from TA-48 are assumed to be a composite mixture of plutonium 
isotopes including 238PU, 239PU. 240PU, 241PU. and 242pu. The plutonium mixture was 
separated into individual isotopic contributions using a breakdown for Rocky Flats 
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Plant weapons-grade plutonium. Of these, the 238pU, and 239PU are known to 
contribute most to radiological health concerns and were individually modeled for 
local deposition. Older plutonium releases have experienced enough radiological 
decay for significant amounts of 239pU to become depleted. In addition, the 241PU 
component has had enough time to form significant quantities of daughter 241 Am. To 
account for these changes with time, the annual releases were adjusted for both 
radiological decay and formation of the americium daughter. A current-day cumula
tive total of 5.2-IlCi 239pU, 30.0-IlCi 239pU, and 9 .2-IlCi 241Am was calculated to have 
been released from TA-48 stack FE54. 

Uranium releases are documented as far back as 1974. A total of 2071lCi of enriched 
uranium (235U and 239U) was documented as released from the TA-48 north stack. 
As with plutonium, significant uranium releases likely occurred before 1974. Ura
nium half-lives are sufficiently long to preclude changes in composition from 
radiological decay during the release periods. 

Mixed fission products were also released from the TA-48 north stack. A total of 
19,800 IlCi of released fission products were documented from 1974 to present. 
Additional releases are suspected before 1974. The most significant fission products 
in the mix includes 9OSr, 137CS, and 144Ce. As with plutonium, radionuclide releases 
occurred sufficiently long ago and half-lives are short enough to require a correction 
for radiological decay. A current-day cumulative total of significant radionuclides in 
the mix include 1,000-IlCi 90Sr, 570-IlCi 137CS, and 48-IlCi 144Ce, which were 
calculated to have been released from TA-48. 

TA-35 Releases 

Releases from TA-35 date as far back as 1951 although release data were found only 
from 1974 to present. Available release data indicate that the earlier releases were 
considerably larger than more recent releases. A total of about 31 IlCi of plutonium 
have been discharged out the stack. Of that, 271lCi or 87% was released between 
1974 and 1979. Significant undocumented quantities could have been released 
before 1974. As with TA-48 plutonium releases, the older releases at TA-35 must be 
corrected for radiological decay and americium ingrowth. A current-day cumulative 
total of O.34-IlCi 23apu, 1.8-IlCi 239PU, and O.34-IlCi WArn was calculated to have 

been released out of the TA-35 stack. 

Tritium releases at TA·35 were documented only from 1974. Tritium, with a 12.3-year 
half-life, must be corrected for radiological decay. Of the 16,400 Ci of tritium released 
since 1974, a current-day cumulative total of only 7,050 Ci was calculated to remain. 

7.2.1 Modeling Local Deposition From Stack Releases 

Particulate and tritium depositions from TA-48 and TA-35 stack releases were 
calculated using the AIADOS-EPA computer code. While originally developed for 
calculating radiological doses, AIADOS-EPA also performs state-of-the-art air 
dispersion analysis. AIRDOS-EPA is a continuous point source Gaussian dispersion 
model approved for use by EPA. AIADOS·EPA is one of only a few codes EPA 
accepts for demonstrating compliance with the Clean Air Act under 40 CFA 61, 
Subpart H. 

Plume depletion and deposition processes contained in AIADOS-EPA include dry 
deposition. gravitational settling, and precipitation scavenging. Of these, only dry 
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deposition is believed to be a significant deposition process. Particulates contained 
in stack effluents are too small to be appreciably affected by gravity, and annual 
precipitation is too low for significant precipitation scavenging. 

Dry deposition considers the effects of plume contact with the ground and is 
calculated using a dry deposition velocity that is a function of both the particulates' 
chemistry and size, and of local vegetation. For these calculations, a dry deposition 
velocity of 0.0018 mls is assumed for particulates, and a value of 0.035 is assumed 
for tritium. These are generic values recommended by the authors of the AIRDOS
EPA code. The tritium value is greater because of its generally greater chemical 
reactivity. 

Stack release parameters are incorporated into the calculation of the plume release 
height. Release height is the sum ofthe physical stack height and plume rise. Plume 
rise is calculated from the plume's momentum using the Rupp formulation which 
uses plume diameter and exhaust velocity. 

The radionuclide releases are modeled as being released uniformly over a single 
year. Accordingly, meteorological data representative of an entire year is used. The 
AIRDOS-EPA code requires that average wind speeds be supplied for each of six 
atmospheric stability classes in each of sixteen wind direction categories. Appropri
ate meteorological data used in the analysis were supplied by EM-8, the Environ
mental Protection Group at the Laboratory. 

7.2.2 Levels of Local Radionuclide Deposition 

Results from the AIRDOS-EPA analysis show a maximum deposition activity located 
at about 100 m northwest of both the TA-48 and TA-35 stacks. Maximum alpha 
activity at TA-48 was calculated for 239PU with a surface deposition of about 6x1 0-5 

pCilcm2(0.6 pCilm2). Totalalphacontributionsfrom 23spu, 239PU, 240pU, 241Am, 23SU, 
and 23SU place the cumulative maximum surface alpha activity at about 1.6x1 0-4 pCiI 
cm2 (1.6 pCilm2). Most significant beta/gamma surface concentrations at TA-48 
occurred for 90Sr and 137CS at 870 pCilcm2and 1700 pCilcm2, respectively. 

At TA-35, the greatest alpha surface concentrations were calculated 100 m north· 
west of the stack location with a value of 5.0x10-6 pCi/cm2(5.0x1 0-2pCi/m2) for 239PU 
and a cumulative alpha surface concentration of about 1.0x1 0-5 pCilcm2(1.0x1 0-1 

pCilm2) from all plutonium isotopes and from americium. A maximum surface tritium 
concentration was estimated to occur between 50 m and 100 m northwest of the 
stack with a peak value of 0.0045 Ci/m2• 

lsoplethic maps of the modeled deposition for each of these stacks can be found with 
the sampling plan for the associated SWMUs in Aggregate K (Figures 7-31 and 
7-32). 

7.3 Three-Dimensional Random Sampling in OU 1129 SAP Development 

The goal of Phase I sampling within au 1129 is to determine the presence or 
absence of COCs, with those SWMUs containing COCs going on to Phase II 
sampling, and those not showing any COCs being recommended for NFA. The 
problem faced was to determine a method that would produce sampling locations 
and numbers that could be statistically justified. 
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The commonly used EPA approach to determine how many samples to collect (the 
variable N) is based on calculating N for a chosen confidence interval (CI), in which 
N is a fUnction of sample variance and C I is compared to a regulatory threshold value 
for the sampled pollutant concentration. Unfortunately. no regulatory threshold or 
action level that make up the bulk of available archival sampling data within the au, 
or any other comparison number for radionuclides currently exists. Therefore. this 
approach to defining sample number adequacy does not suffice at the present time 
for sites at au 1129. 

7.3.1 Random Sampling Method 

Initial site investigations will focus on sampling areas in which known or suspected 
cacs occur, such that the first efforts will be directed toward those locations likely 
to yield a "hit" if contamination exists. Because the precise nature of contamination 
is largely unknown at au 1129 SWMUs, a three-dimensional (3-D) random sampling 
approach to aid in designing the Phase I sampling plans was used. This method is 
consistent with methods proposed in SW-846 (EPA 1986, 0291) for investigation of 
large tanks, landfills. and lagoons. in which clear delineation of horizontal and vertical 
contaminant distribution is not known. 

The analogy established within au 1129 is to treat each SWMU or proximal group 
of SWMUs as a large 3-D block (Figure 7-3). The lateral extent (from archival 
sampling data, or estimated from archival descriptions or site visits) for a SWMU sets 
the maximum x and y limits of the block. while the modeling of worst-case transport 
scenarios for various pollutants sets the maximum z (or vertical extent) of the block. 
(For purposes of sampling plan development and modeling. movement of cacs in 
the vadose zone is assumed to be largely verticai and minimally horizontal: see the 
modeling description elsewhere.) This block can then be further divided into a series 
of cells or nodes by placing an arbitrary x-y grid on the surface and by assigning z 
intervals on the basis of sampling tool dimensions. 

Thus. if the x-y-z coordinates for sampling are randomly selected. any individual cell 
has a theoretically equal chance of being sampled. and in the case of the vertical 
spacing, the chance of missing a pollutant horizon by using fixed interval sampling 
is reduced. The results from this sampling method may later be evaluated for 
effectiveness, and the results used for a better Phase II sampling plan or for 
justification of NFA recommendations. The advantage of this approach is cost 
effectiveness: a minimum of sampling locations and analyses can produce a 
statistically valid view of contamination present (or absent) within the block investi
gated. 

7.3.2 Use of Random Sampling in SAP Development 

The use of random sampling in designing a sampling plan for Phase I investigation 
of any SWMU or SWMU aggregate is straightforward and is combined with modeling 
results, knowledge of contaminant behavior, and physical features of the sites to 
produce a realistic sampling plan. The basic process consists of the following steps: 

1} 	 The lateral extent of the SWMU or SWMU aggregate is defined according 
to archival data. contaminant behavior. amount and type of contaminant 
released, type of release. and soil/surface properties, and a set of x and y 
coordinates somewhat larger than the spill or release area is chosen. 
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2) 	 The maximum likely vertical extent is estimated from modeling and depends 

on type of pollutant. 


3) 	 A grid of user-defined spacing is overlaid on the site and sampling grid 

locations and z sampling depths are randomly generated for as many 

boreholes and sample intervals within the block as the user directs. (In this 

case, a small compiled BASIC code was written that restricts random 

number generation to the range of grid nodes or cells within the specified 

block.) 


4) 	 The sampling plan is then written with the randomly selected sampling 

locations. The choice of analytical suites for any sample location is user 

determined. The minimum sampling depth for any borehole is the maximum 

z value randomly chosen unless the plan calls for a default minimum for that 

hole. as explained in the following text. 


In all cases, the user may choose to also sample at some default depth or location. 
This depends on knowledge of the SWMU or its COCs and their behavior, or on 
finding any "hot spots" during screening of continuous core, even though this may 
not be a randomly selected interval. An example is a site with radionuclides that has 
at least one sample taken near the surface because the concentration of radionu
elides through cationic adsorption to soil clay particles is expected. The plan may 
also state, for example, that for any site at least one sample will be taken at the 
maximum z depth predicted by the model. The method is designed to allow flexibility 
in the sampling approach while maintaining a statistically useful basis. 

7.3.3 Samples Numbers 

The sample numbers that appear on all Phase I sampling summary tables are 
composed of the aggregate letter, the Facility for Information Management. Analy
sis. and Display (FIMAD) number. and the sample type designator. The FIMAD 
number (orsite identification number) is composed of the TA number, a hyphen, and 
a four digit number. A FIMAD number is assigned to each location at which a sample 
is collected at a specific x and y coordinate. After the FIMAD number is another 
hyphen followed by a letter that designates the type of sample to be taken. The 
designators and the sample type they represent are as follows: 

• 	 B - borehole 

• 	 A - auger 

• 	 S - surface 

• 	 W -- water 

• 	 G - sludge (grab) 

The letter designator is followed by a number. If more than one sample is collected 
at the same x and y coordinate, then the numbers following the letter designator 
change consecutively. 

Only the aggregate letter and FIMAD number are used to identify sample points on 
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aggregate maps because the sample number represents unique x, y, and z 
coordinates and maps only show the x and y coordinates. 

7.4 Surveys 

The SWMUs will be field surveyed before sample collection to characterize each site. 
These surveys include a site engineering (geodetic) survey, which will locate the 
SWMU and associated features, and an environmental survey. which will initially 
screen for environmental concerns at each site. 

7.4.1 Engineering Survey 

Each SWMU will be surveyed according to procedures documented by Los Alamos 
National Laboratory (LANL) Facilities Engineering. The survey will locate. stake, and 
document the extent of the SWMU. sampling locations. and surface features. 
Additional features, grids, or locations will be staked according to aggregate 
sampling plans discussed later in this chapter. The grids will be used to locate 
radiation surveys (walkovers), and in some cases, to select sample locations. 
Results of the engineering survey will be recorded on the site base map. and all 
located points and survey lines will be recorded in the New Mexico State Plane 
(NMSP) Coordinate System. This survey data wiil be incorporated into FIMAD. 

7.4.2 Environmental Survey 

An environmental survey will be conducted at each SWMU. These are predomi
nately walking surveys using direct reading or recording instruments. The grid 
pattern established by the engineering surveys will be followed during the walkovers, 
so that observations can be tied back to base maps of the site. As described in some 
sampling plans later in this section, environmental surveys will be conducted in 
erosional cuts or outfalls to complement the data collected using the grid pattems. 
A preliminary radiological survey using a scintillometer will be conducted at each site. 
Additional radiological surveys, surveys for electromagnetism, and surveys for 
volatile organic compounds (VOCs) will be conducted as described in the individual 
sampling plans. Any positive results or observations will be recorded on the base 
map of the SWMU. In addition to characterization of the SWMUs, these surveys will 
be used to ensure the health and safety of personnel working at the sites. 

For some sampling plans, the environmental survey will be used to select locations 
for biased sampling, the purpose of which is to identify contaminants at the site. The 
results of the environmental survey will be used as a preliminary assessment for 
areas where contaminants are not expected. Negative environmental results are not 
conclusive evidence of the absence of contaminants; however, positive results 
obtained at the beginning of SWMU characterization will allow for convenient 
redirecting of the investigation plans. 
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7.5 SWMU Aggregate A, Phase I 

SWMU Aggregate A consists of SWMU Nos. 4-001 and 4-002. located on the north 
side of Puye Road at the eastern edge of former TA-4. Both of these SWMUs are 
listed in the HSWA Module VIII (EPA 1990,0306) (Table 1-1). SWMU No. 4-001 
represents a former firing site and SWMU No. 4-002 is a canyonside disposal area 
associated with the site. Figure 7-4 depicts the location of the SWMUs. 

7.5.1 Sampling Plan Rationale and Objectives 

Archival information indicates that the contaminants that may be present at the 
Technical Area (TA) 4 firing site (SWMU No. 4-001) and the corresponding 
canyonside disposal site (SWMU No. 4-002) consist of depleted uranium. high 
explosives (HEs) (because of two 0&0 activities and weathering, high explosives 
are not expected to be found), and various metals (Section 3.1). These COCs were 
released from routine munitions tests conducted at the firing site between 1944 and 
1946. During these years, shot debris from the firing site was periodically bulldozed 
over the mesa to the canyonside disposal site. In August of 1985, during the Los 
Alamos Site Characterization Program (LASCP) cleanup effort the pit was cleaned 
of all debris, backfilled, and contoured. No subsurface or surface radioactivity was 
detected during this cleanup operation (Montoya 1985,04-0158). A radiation survey 
conducted in 1988 found two projectiles and a piece of shrapnel that exceeded 
background for beta/gamma activity (LANL 1988, 04-0126; LANL 1988, 04-0127; 
Shafer circa 1989, 04-0187). In early 1991. one surface soil sample was collected 
at the TA-4 firing pit. All metals were below EPA guidelines. Total beryllium and 
uranium were determined to be at background levels. No tritium or semivolatile 
organic compounds (SVOCs) were detected (Fresquez 1991, 04-0232). A detailed 
description of the site activities and history of these SWMUs is found in Section 3.1 
of this Work Plan. 

The objective of this Phase I sampling plan is to determine the presence or absence 
of soil contamination at the former firing site and surface disposal site. Sampling 
activities are biased toward areas in which residual contamination is most likely to 
be present on the basis of the following conceptual model for a release at this site: 

• 	 Previous 0&0 activities have removed a vast majority of contaminants. 

• 	 Any remaining contaminants should be found as point sources. 

• 	 Erosion of soils containing point sources is the only likely transport mecha
nism. 

The surface investigation at Aggregate A is designed primarily to answer the 
following decision points: 

1) 	 Does surface soil contamination currently exist in Aggregate A? 

2) 	 Where and how extensive are the surface and near-surface artifacts 
(projectiles, shrapnel. and other potentially contaminated objects), which in 
the future represent potential contaminant release points? 
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Figure 7-4. Schematic sample location map for SWMUs 4-001 and 4-002, Aggregate A. 
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Figure 7-5. Decision logic for the sampling and analysis of SWMU Aggregate A. 
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3) 	 What is the potential for surface migration of contaminants. 

Decision logic for Phase I field investigation activities to be conducted at SWMU 
Aggregate A is presented in Figure 7.5. 

7.5.2 Phase I Field Activities Investigation 

The Phase I investigation of Aggregate A consists of the engineering survey and 
environmental survey. If point sources are identified during these surveys, both 
voluntary corrective action (VCA) to remove point sources and surface sampling will 
be implemented. 

The surface areas of SWMU Aggregate A will be surveyed for radiological contami
nation using hand-held or tripod-mounted detectors for field gamma spectroscopy 
systems. A geophysical survey will coverthe same area proposed forthe radiological 
survey. This survey will be conducted to locate artifacts and subsurface features. 
This investigation primarily addresses questions listed in Section 7.1.1 (Sampling 
Rationale and Objectives). The area encompassed by the SWMU Aggregate A plus 
a 25 ft margin and any erosional cuts leading from the disposal site SWMU No. 4
002 will be surveyed. 

If hot spots are detected. hand-held detectors will be used to define precisely the hot 
spot locations and the lateral distributions of contaminants and the hot spot will be 
sampled. The distribution of spatial contaminants will be determined by collection of 
one soil sample at a depth of 6 to 12 in. below the hot spot and another sample 3 ft 
away at the same depth at which the hot spot was located. A VCA will be conducted 
to remove the hot spot artifact. Soli samples will be analyzed for metals; gross
alpha, -beta. -gamma; gamma spectroscopy I and alpha spectroscopy. If the former 
firing pits can be located, spot HE sampling will be conducted. 

The canyonside disposal area (SWMU No. 4-002) consists of discarded 
material that was pushed over the canyon rim. This disposal area is approxi
mately 20 ft wide at the canyon edge and is spread out along the mesa side to 
the canyon bottom. A small drainage cuts through the disposal area. A 
radiological and geophysical survey will be conducted using hand-held 
instruments across the entire disposal area and along the drainage channel. 
If hot spots are located in the discarded material or in the drainage, they will 
be characterized. The geophysical data will be used to characterize any buried 
materials and to choose a discreet sampling method. The surveys will be 
extended beyond the discarded piles and down the drainage until radioactivity 
levels are no longer detected. 

The radiological survey of Aggregate A will be followed by geophysical survey. This 
investigation will focus on the following objectives: 

• 	 Detect and locate near-surface artifacts and debris at the canyonside 
disposal site that are potential sources of contamination. 

• 	 Provide confirmatory information on the location of the firing site (SWMU No. 
4-001 ). 

Any artifacts or debris at or near the surface will be treated as a potential source of 
contamination. Therefore. when feasible, the recommendation will be made to 
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remove such near-surface artifacts and debris will be removed as a VeA and 
screened for contamination. Soil samples will be characterized that are in contact 
with any contaminated debris or artifacts. 

7.5.3 Sample Screening and Analysis 

Each soil sample will be screened for radiation using a scintillation detector for 
contact radiation. All sample packages must be screened for surface contamination 
and radiation. The soil samples will be analyzed for metals; gross-alpha, -beta, 
gamma; gamma spectroscopy; and alpha spectroscopy. 
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7.6 SWMU Aggregate B, Phase I 

SWMU Aggregate B consists of SWMU Nos. 5-001 (a and b) and 5-002, located on 
the north side of Puye Road near the edge of Mortandad Canyon. All of these 
SWMUs are listed in the HSWA Module VIII (EPA 1990,0306) (See Table 1-1). 
SWMU Nos. 5-001 (a and b) represent former steel barricade Firing Pits No.1 and 
No.2, and SWMU No. 5-002 is a canyonside disposal area associated with the firing 
sites. Figure 7-6 depicts the location of the SWMUs. A detailed description of the site 
activities and history of these SWMUs is found in Section 3.2 of this Work Plan. 

7.6.1 Sampling Plan Rationale and Objectives 

LASCP D&D activities at TA-5 were conducted in 1985. During the LASCP site 
cleanup, depleted andlor natural uranium was detected as discrete spots of yellow 
uranium oxide. Uranium-contaminated surface soil was removed, monitored for 
radioactivity levels, and disposed. In areas for which contaminated soils were 
removed, remaining native soils were sampled to ensure that all above background 
radioactivity was removed (Scholl 1989, 0485). Most of the contamination at TA-5 
was detected within the top 2 ft of soil. A sample of the uranium collected on site was 
analyzed to determine the type of uranium found at TA-5. The sample was 
determined to be depleted uranium. 

Test shots probably dispersed contaminants in some form of a radial pattern around 
the firing site, and.because of this dispersive release mechanism, concentrations of 
COCs are expected to be very low and primarily limited to near-surface soils. 
Contamination has been detected to a depth of 15 ft at a firing pit at TA-5. 
Contamination found at such depth probably occurred because multiple shots in the 
same area loosened the tuff and created fractures. Soil samples were collected and 
monitored for radioactivity at varying depths in the pit and the pit bottom. When 
decontamination of the area was completed, the pit was backfilled with clean soil 
from TA-5-1, TA-5-2, and TA-5-3 (Montoya 1985,04-0158; Scholl 1989, 0485). 
While very small amounts of contaminants may remain as isolated point sources at 
the surface and at depths, no viable pathway to the environment can be determined 
within current land use scenarios. 

The objective of this Phase I sampling plan is to determine the presence or absence 
of soil contamination at the former firing site and surface disposal site. Sampling 
activities are biased toward areas in which residual contamination is most likely to 
be present on the basis of the following conceptual model for a release at this site: 

• 	 Previous D&D activities have removed vast majority of contaminants. 

• 	 Any remaining contaminants should be found as point sources. 

• 	 Erosion of soils containing point sources is the only likely transport mecha
nism. 

The surface investigation at Aggregate B is designed primarily to answer the 
following questions: 

1) 	 Does surface soil contamination currently exist in Aggregate B? 
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SectemDer 7993 

2) 	 Where and how extensive are the surface and near-surface artifacts 
(projectiles, shrapnel, and other potentially contaminated objects)? 

3) 	 What is the potential for surface migration of contaminants? 

Decision logic for Phase I field investigation activities to be conducted at SWMU 
Aggregate B is presented in Figure 7-7 and is discussed in the following text. 

7.6.2 Phase I Field Investigation Activities 

After the preliminary engineering survey of the SWMUs is conducted, the surface 
areas of SWMU Aggregate B will be surveyed for radiological contamination using 
hand-held or tripod-mounted detectors. A geophysical survey will be conducted to 
locate artifacts and subsurface features. This investigation primarily addresses 
questions listed in Section 7.6.1 (Sampling Rationale and Objectives). The area 
encompassed by the SWMU Aggregate B plus a 25-ft margin and any erosional cuts 
leading from the disposal site SWMU No. 5-002 will be surveyed. 

If hot spots are detected, hand-held detectors will be used to define precisely the hot 
spot locations and the lateral distributions of contaminants. and the hot spot will be 
sampled. The distribution of spatial contaminants wiil be determined by collecting 
one soil sample at a depth of 6 to 12 in. below the hot spot and another sample 3 ft 
away at the same depth at which the hot spot was located. A VCA will be conducted 
to remove the artifact or hot spot. 

The canyonside disposal area (SWMU No. 5-002) consists of discarded 
material that was pushed over the canyon rim and is spread out over the mesa 
side to the canyon bottom. A radiological and geophysical survey will be 
conducted using hand-held instruments across the entire disposal area and 
along the drainage area. If hot spots are located in the discarded material or 
in the drainage, they will be characterized. The geophysical data will be used 
to characterize any buried materials and to choose a discrete sampling 
method. The surveys will be extended beyond the discarded pits and down the 
drainage until radioactivity levels are no longer detected. 

Soil samples will be analyzed for metals; gross-alpha, -beta, -gamma; gamma 
spectrometry; and alpha spectroscopy. 

The radiological survey of Aggregate B will be followed by the geophysical survey. 
This investigation will focus on the following objectives: 

• 	 Detect and locate near-surface artifacts and debris at the canyonside 
disposal site that are potential sources of contamination. 

• 	 Provide confirmatory information on the location of the firing site (SWMU No. 
5-001 [a and b]). 

Any artifacts or debris at or near the surface will be treated as a potential source of 
contamination. Therefore, when feasible, such near-surface artifacts and debris will 
be removed as a VCA and screened for contamination. Soil samples that are in 
contact with any contaminated debris or artifact will be characterized. 
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Figure 7-7. Decision logic for the sampling and analysis of SWMU Aggregate B. 
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7.6.3 Sample Screening and Analysis 

Each soil sample will be screened using a scintillation detector for contact radiation. 
All sample packages must be screened for surface contamination and radiation. The 
soil samples will be analyzed for metals; gross-alpha, -beta, -gamma; gamma 
spectrometry; and alpha spectroscopy. 
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7.7 SWMU Aggregate C, Phase I 

Aggregate C consists of SWMU No. 5-004. the former location of a septic tank. and 
SWMU No. 5·005(a) (formerly SWMU No. 5-005; see Table 1-1), a former French 
drain. Both SWMUs are listed in the HSWA Module VIII (EPA 1990, 0306). Both sites 
are located on a finger of Pajarito Mesa off of Puye Drive. The septic tank location 
(SWMU No. 5-004) is near the canyon edge on the south side of Puye Road. 
approximately 900 ft east of Pajarito Well #5 and 50 ft east of the calibration chamber 
(TA-5-20). SWMU No. 5-004 is the only Beta Site structure remaining at TA-5 (Figure 
7-8). The former French drain (SWMU No. 5-005[a]) is located on the north side of 
Puye Road at the edge of Mortandad Canyon, just west of the formerTA-5 firing sites 
of Aggregate B (Figure 7-9). A detailed description of the site activities and history 
of these SWMUs are presented in Section 3.2 of this Work Plan. 

7.7.1 Sampling Plan Rationale and Objectives 

Archival information indicates that the potential contaminants that may be present 
at the former septic tank, SWMU No. 5-004. include radioactive and unknown 
chemical constituents (Section 3.2). During site operations, liquid wastes from the 
laboratory building (TA-5-1) were discharged to the septic tank. Effluent from the 
tank was discharged to Canada del Buey (Figure 7-8). The septic tank and lines were 
removed in 1960, and the site was surveyed for radioactivity in the 1985 D&D 
activities, but the site has not been characterized for the presence of hazardous 
chemical contamination. Also, a 1988 survey detected slightly above-background 
gamma activity. Subsurface contamination may be present beneath the former tank 
location, and surface contamination may be present downslope from the drain line 
discharge point. 

Archival data indicates that the potential contaminants that may be present at the 
French drain, SWMU No. 5-005(a), include radioactive and unknown chemical 
constituents (Section 3.2). During site operations. liquid wastes from the control 
building (TA-5-4) passed through the French drain and discharged into the canyon. 
Contaminants were released to the shallow subsurface through perforations in the 
drain. Surface contamination may have also resulted downslope from the drain's 
discharge point. D&D activities conducted in 1985 concluded that contamination 
found in the area of the control building was released to the environment through the 
French drain that serviced the building (SWMU No. 5-005 [al). The French drain and 
underlying "affected" soils were removed as part of the LASCP D&D program in 
1985. That effort focused on radioactive contamination, and the site was not 
characterized for hazardous chemical contamination. 

The objective of this Phase I sampling plan is to determine the presence or absence 
of surface and subsurface contamination at the locations of the SWMUs. If contami
nation is confirmed to be present after the Phase I investigation, a Phase II 
investigation will be conducted to determine the nature and extent of contamination 
at the site. Sampling activities are biased toward areas in which residual contamina
tion is most likely to be present based on the following conceptual model forthis site: 

Previous D&D activities have removed most of the COCs although, in some 
cases, only radiological wastes were characterized; therefore. some chemi
cal contamination was potentially missed. 
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• 	 Any remaining contaminant plumes may have moved because the liquid 
associated with the contaminants provided a transportation mechanism. 

The surface investigation at Aggregate C is designed primarily to answer the 
following: 

1) 	 Does surface and subsurface contamination currently exist in Aggregate C? 

2) 	 Are there any near-surface artifacts remaining which represent potential 
contaminant release points? 

3) 	 What is the potential for surface and subsurface migration of contaminants? 

Decision logic for Phase I field investigation activities to be conducted at SWMU 
Aggregate C is represented in Figure 7-10 and is discussed in the following text. 

7.7.2 Phase I Field Investigation Activities 

The land engineering survey will locate the former French drain (SWMU No. 
5-005[a]) and its discharge point, and the former septic tank location (SWMU No. 
5-004) and its drain line discharge point. This data will be recorded on base maps 
of the areas. A 30-ft-wide (east-west) by 50-ft-long (north-south) grid will be surveyed 
at each site to encompass the area potentially impacted by the French drain and 
septic tank. Individual grid blocks will be 10ft by 10ft. The grid for SWMU No. 5-004 
will include the former location of the septic tank and the discharge point of the drain 
line (Figure 7-8). The grid for SWMU No. 5-005(a} will include the former location of 
the French drain and will extend beyond the canyon edge to include the drain line 
outfall (Figure 7-9). 

Following the engineering survey, a radiation survey will be conducted at each site 
to identity potential radiological anomalies within the grid areas. At each site, a 
scintillation detector will be used to survey the entire grid area. The location and 
activities of radiological anomalies above natural background within the correspond
ing grid block will be recorded on the field log. Along with the grid radiation survey, 
a walkover survey of the discharge drainage channel below each outfall will be 
performed. The survey will be conducted in the erosional channels of the outfalls to 
measure radioactivity. These surveys will continue until no contaminants can be 
found using a scintillation detector. The locations of radiation anomalies detected in 
the channel will be flagged and the corresponding activities will be recorded on the 
field log. 

The radiological survey of Aggregate C will befollowed by a geophysical survey. This 
investigation will focus on the following objectives: 

• 	 Detect and locate near-surface artifacts and debris that are potential 
sources of contamination. 

• 	 Confirm the location of the French drain and septic tank (SWMU Nos. 5-004 
and 5-005 [a]). 

Any artifacts or debris on or near the surface will be treated as a potential source of 
contamination. Therefore, when feasible, such near-surface artifacts and debris will 
be removed as a VCA and screened for contamination. Soil samples that are in 
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contact with any contaminated debris or artifact will be characterized. 

SWMU No. 5-004, Septic Tank - Subsurface Investigation 

The septic tank, TA-5-13, was used between 1948 and 1959 to handle wastes from 
the laboratory building, TA-5-1. No information is available regarding the wastes that 
were discharged to the tank. However, a 1959 survey indicated that the tank was free 
of HE and radioactive contamination, but was contaminated with unspecified "acid." 
Hazardous chemical contamination is suspected at the site of the septic tank and 
beneath the outfall from the discharge line. The tank and all piping were removed in 
1960, and removal was confirmed in 1985. No radioactive contamination was 
detected at the site during the 1985 0&0, but a 1988 survey detected slightly above
background gamma activity (Table 3-8). For this reason, radiation surveys will be 
conducted for the presence of radio nuclides. 

Subsurface soil samples will be collected from one boring at the site. The purpose 
of the borehole is to determine the presence or absence of soil contamination at the 
site of the former septic tank (Figure 7-8). The borehole will be placed at the former 
septic tank location. If radiological anomalies are detected during the environmental 
survey, the borehole will default to this location. If contamination is located, a 
Phase II program will be developed. 

The one soil boring will be drilled to a minimum depth of 15 ft using a hollow
stem auger with a decontaminated 5-ft split-spoon core barrel. As each 5-ft 
section of core is retrieved from the borehole, the soil and/or rock will be 
screened with a radiation monitor and an OVA or a PID. Screening measure
ments will be recorded on the daily field log. If VOCs are indicated, a discrete 
sample will be collected and analyzed. A sample will be collected on the basis 
of radiological monitoring. If radiation levels are at or below background, a 
random sample will be taken within the 5-ft Interval. If radiation levels are 
above background, a sample will be taken at that location within the 5-ft 
interval. The exact depth ofthe samples will be recorded on the daily field log. 
Drilling will stop when field screening determines that two consecutive core 
intervals are at or below background measurements for radiation. 

Collected samples will be screened for radioactivity and submitted to the 
laboratory for analyses. Each sample will be analyzed for metals by ICPES; 
SVOCs; gross-alpha, -beta, -gamma; gamma spectrometry; alpha spectros
copy, and HE in soil. 

SWMU No. 5-004, Septic Tank - Surface Investigation 

Because canyon sides were not investigated during the 1985 LASep 0&0, the 
discharge channel needs to be characterized for the presence of hazardous 
chemical and radiological contamination. Surface soiVrock samples will be collected 
from any locations in the erosional drainage that show anomalies from the field 
environmental surveys or from 5 locations along the erosional axis at 15-ft intervals 
where topography allows (Figure 7-8). 

Each soil sample will be collected from 0 to 6 in. below the surface with a clean 
stainless-steel trowel. If soil is not present at the sample location, a hammer and 
chisel will be used to collect a rock-chip sample. Each sample will be screened for 
radiation before submittal to the laboratory for analysis. 
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Samples will be analyzed for gross-alpha, -beta, -gamma; gamma spectrometry; 
alpha spectroscopy; SVOCs; metals: and HE in soil. 

SWMU No. 5-005(a), French Drain - Subsurface Investigation 

The French drain was constructed in 1945 and abandoned in 1959, and was used 
for the discharge of liquid wastes from the control building, TA-5-4. The type of 
wastes introduced into the drain are unknown, but are suspected to have included 
radioactive and chemical constituents (Section 3.2, Description of TA-5, Beta Site). 
Although the drain and affected soils were removed in 1985 during site 0&0 
activities, the site was not characterized for the extent of hazardous constituents. 
The 0&0 effort focused solely on the removal of radioactive contamination. 

Subsurface soil samples will be collected from seven soil borings installed at the site. 
The purpose of these boreholes is to determine the presence or absence of soil 
contamination at the site of the former French drain. Boring locations will be placed 
at radiological anomalies identified along the length of the former drain location. If 
radiological anomalies are not present. borings will be placed at the default grid 
locations. Figure 7-9 shows the locations of samples that will be collected at SWMU 
No. 5-005(a). 

Borings at the French drain will be installed. screened. and sampled in the same 
manner employed at the septic tank site. SWMU No. 5-004. 

Samples will be analyzed for gross-alpha, -beta, -gamma; gamma spectrometry; 
alpha spectroscopy; SVOCs; and metals. 

SWMU No. 5-005(a), French Drain - Surface Investigation 

Available archival information indicates that the discharge channel at the former 
French drain was not investigated during 1985 0&0 activities conducted at TA-5. 
Therefore, 5 surface soiUrock samples from 0 to 6 in. below the surface will be 
collected at 15-ft intervals along the axis of the drainage. Surface sample 
collection will follow the methods described for the septic tank surface investigation. 

Samples will be analyzed for gross-alpha, -beta, -gamma; gamma spectrometry; 
alpha spectroscopy; SVOCs; and metals. 

7.7.3 Sample Screening and Analysis 

Each core and soil/rock sample collected will be screened for contact radiation. All 
sample packages must be screened for surface contamination and contact radiation. 
All samples from the former septic tank location (SWMU No. 5-004) will be analyzed 
for gross-alpha, -beta, -gamma; gamma spectrometry; alpha spectroscopy; SVOCs; 
metals; and HE in soils. All samples from the French drain (SWMU No. 5-005[a]) will 
be analyzed for gross-alpha, -beta, -gamma; gamma spectrometry; alpha spectros
copy; SVOCs, and metals. Table 7-2 outlines the total number of matrix and quality 
assurance/quality control (QA/QC) samples required for this field investigation, the 
corresponding analyses, and sample requirements. 

Appendix B should be consulted for procedures regarding the use of specified field 
sampling equipment; sample handling, packaging, and shipping; equipment decon
tamination; and field instruments. 
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7.8 SWMU Aggregate 0, Phase I 

Aggregate D includes five sites associated with TA-35. All of these SWMUs are listed 
intheHSWAModuleVl1i (EPA, 1990,0306; see Table 1-1).SWMU Nos. 35-003(a-q) 
include the location of a former wastewater treatment plant and related facilities, 
including outfalls, and SWMU No. 35-003(r) includes a canyon disposal area. SWMU 
No. 35-003{j and k) are not associated with the wastewater treatment plant and are 
discussed in Aggregate I. SWMU No. 35-003 (i) includes tanks that were incorrectly 
identified as part of the wastewater treatment plan in the 1988 and 1990 SWMU 
reports (International Technology Corporation 1988,0329; LANL 1990. 0145). The 
SWM U has been analyzed under criteria found in Chapter 6.0 and was subsequently 
recommended for no further action. These are Phase I characterization areas 
according to the process outlined in Chapter 5.0. The following SWMUs are included 
in this plan: 

• 	 35-003(d, I, and q), holding tanks and associated piping 

35-003(e, f, g, m, and 0) surge tanks and associated piping 

• 	 35-003(misc.) piping and 35-003(h) retention tank 

35·003(r) canyon disposal area 

• 	 35-003(p) recommended for NFA 

• 	 35-003(a, b, c, and n), phase separator pit, holding tanks, and associated 
piping recommended for sampling in concert with 0&0 

Archival information (Section 3.3.2.3, Past Waste Spills, Releases, and Incidents) 
provides many references to spills and leaks of radiological waste; however, very 
little information is provided on other hazardous materials in the waste stream or 
associated with the radiological waste. A list of potential waste materials is located 
in Section 3.3.2.2, A Summary of Potential Waste Materials. Documentation of 
radionuclides released is consistent while associated chemicals are not docu
mented with any congruity. One of the larger documented spills occurred in 1956 
when 21,200 gal. of wastewater and sludge were accidentally leaked into the canyon 
to SWMU No. 35-003(r) from SWMU No. 35-003(d) holding tanks. Other releases 
occurred from 1951 to 1963 (Section 3.3.2.3). 

Documentation indicates that most of the associated structures and lines of the 
wastewater treatment plant were removed and/or decontaminated between 1980 
and 1985 (Table 3-11, Description of Structures atTA-35). Because of the numerous 
spills that occurred in the area of SWMU Nos. 35-003(a-q) and 35-003(r), results 
from health and safety/environmental monitoring following D&D activity indicate 
radioactive contamination still is present. 

SWMU Nos. 35-003(a, b, c, and n), the phase separator pit and associated 
structures, were originally scheduled to be sampled with other Aggregate 0 
SWMUs; however, the original SAP for SWMU Nos. 35"()03(a, b, c, and n) 
assumed that the structures would have been removed as part of 0&0 
operations. Because the structures were not removed, a formal SAP will be 
delayed and done in concert with 0&0 planning likely to take place in FV94 or 
95. 
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7.8.1 Sampling Plan Rationale and Objectives 

The objective of this Phase I sampling plan is to determine the presence or absence 
of surface and subsurface contamination at SWMU Aggregate D within TA-35. If 
contamination is confirmed to be present after the Phase I investigation, a Phase" 
investigation will be conducted to determine the nature and extent of contamination 
at the site. Sampling activities are biased toward areas in which residual contamina
tion is most likely to be present on the basis of the following conceptual model for a 
release at this site: 

• 	 Previous D&D activities have removed most of the COCs although, in some 
cases, archival information indicates some contaminants were missed. 

• 	 Because of the volume and the regularity of the spills, any remaining 
contaminant could be at depth and widespread. This could be true in the 
SWMU No. 3S-003(d, I, and m) and SWMU No. 3S-003(r). As a result, 
random sampling across some SWMUs is planned. Material was spilled on 
the surface at SWMU No. 3S-003(d) and washed into SWMU No. 3S-003(r), 
which feeds into Ten Site Canyon. Surface water could provide a major 
transport mechanism. 

• 	 Liquids and sludge have leaked from holding tanks into surrounding soiis 
and tuff. D&D information, while sketchy, provides insight into depths at 
which contaminants were found. The locations at which contaminants were 
found during D&D activities have been backfilled with fill material. These 
locations are assumed to be near the interface with bedrock tuff. Because 
fill material may contain a higher moisture content than the indigenous soils, 
transport near the tuff interface may be accelerated. Surface water in 
erosional cuts is a likely transport mechanism. An erosional channel now 
transects the area in which fill material was placed, indicating that surface 
transport is likely. 

• 	 Subsurface leakage from underground waste lines into surrounding soils is 
suspected. D&D information indicates that some pipes leaked contaminants 
into the surrounding soils. In some cases these soils were removed; in other 
cases the piping was removed and the trenches backfilled. The majority of 
these trenches are now covered with asphalt. The transport of contaminants 
in these trenches is considered to be localized within the vicinity of the 
trenches. 

• 	 The grid patterns planned for this aggregate are thought to cover the extent 
of the SWMUs. The grids vary in size and configuration to cover the 
projected extent of the SWMUs. The extent of the grids will be adjusted 
during field examination as needed. 

• 	 Models have been applied to SWMU Nos. 3S-003(d and r) to estimate 
migration of previously spilled COCs. 

The surface investigation at Aggregate 0 is designed to answer the following 
questions: 

1) 	 Does surface and subsurface contamination currently exist in Aggregate D? 
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2) 	 Are there any near-surface artifacts remaining that represent potential 
contaminant release points? 

3) 	 What is the potential for surface and subsurface migration of contaminants? 

Geologic data will be collected from Aggregate D to support transport model 
calculations. 

A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMU Aggregate D is presented in Figure 7-11 and discussed in the following text. 

7.8.2 Phase I Field Investigation Activities 

The Phase I investigation of Aggregate D consists of the engineering survey and 
environmental survey discussed in Section 7.4, and surface and subsurface sam
pling indicated in Figure 7-12 through 7-16. 

The radiological survey discussed in Section 7.4.2 will use a scintillation detector on 
traverses spaced 20 ft apart at all sites except for SWMU No. 35-003(r) at which 
traverses spaced 100 ft apart will be conducted when topography allows. Surface 
sampling locations will be selected depending on the results ofthese traverses orwill 
default to grid points. At SWMU No. 35-003 (r), the focus of the surveys will be on 
the erosional channels and the more widely spaced traverses will be surveyed to 
gather data across a large area. Subsurface sampling will be conducted when the 
radiological survey of SWMU No. 35-003(r) indicates an anomaly at locations at 
which samples can be obtained. The majority of other SWMUs have undergone 
extensive D&D and have been backfilled with clean soils; therefore, the environmen
tal surveys are expected to yield limited results. 

A characterization borehole will be drilled on the east end of T A-35. Geologic record 
logs will be kept that describe lithologic changes, stratigraphic contacts, and welding 
characteristics of the tuff. The logs will note fracture frequency. fracture coating. and 
dip of fractures. Data from coring will be incorporated into the frameworks studies. 

Fracture mapping of the two adjacent canyon walls will be conducted. The logs will 
include data on the fracture frequency along a measured section, fracture coating, 
and strike and dip of fractures. Data from fracture mapping will be incorporated into 
the framework studies. 

SWMU Nos. 35-003 (d, I, and q) Surface and Subsurface Investigations 

This site once included four 50,000-gal. tanks (SWMU No. 35-003[d]), a pump pit 
(SWMU No. 35-003 [ID, and a pipe trench (SWMU No. 35-003[q]). This area was 
beset with numerous spills of large volumes of highly contaminated materials. The 
physical structures were removed during previous D&D operations and the entire 
area has been backfilled. At SWMU Nos. 35-003(d, I, and q), the grid pattern is 30 
ft by 30 ft and is projected to cover the extent of this Phase I investigation (Figure 7-13 
and Table 7-3). To complement the grid pattern sampling, 5 surface samples will be 
obtained from an erosional channel that cuts through the site. This erosional channel 
is a potential site transport mechanism for surface contaminants. Locations along 
erosion channels in which contamination is detected during radiation surveys will be 
sampled. Surface soil samples in the channels will be obtained in the first 6 in. of soil 
using a stainless-steel or Teflon scoop. Boring will be accomplished using a hollow
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TABLE 7-3 


PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE D 
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lJ35-2006-B1 0-2 It 1 1 1 1 1 1 1 
w 30-2006-C2 tunT 1 1 1 1 1 1 1 
u30-2OUb-c3 bO-oo It 1 1 1 , 1 1 1 
u35-2006-84 65-70 It 1 1 1 1 1 1 1 
u3~2UUb-i:lb 9~100 It 1 1 1 1 1 1 1 
035-2007·81 ()"21t 1 1 1 1 .. 1 1 1 
UJo-2UU/-o~ tun 1 1 1 1 1 1 1 
LJ35-200HI3 ilt35-40 1 1 1 1 1 1 J.
U~2UU(-i:14 bU-60 It 1 1 1 1 1 1 1 
LJ35-2oo7-E15 95-100 It 1 1 1 1 .. 1 1 1 
UJo-200lHH ()..,It 1 1 1 1 , 1 1 
035-2008-82 tultt 1 1 1 1 1 1 1 
UJo-ZOOcH:i3 bU-6ll It 1 1 1 1 1 1 1 
D35-2008-84 7()"75ft 1 1 1 1 1 1 1 
UJ0-2UQlj-t;ll 90-1oon 1 1 1 1 , 1 1 1 
035-2009-t:ll ()"21t 1 1 1 1 .. 1 1 1 
UJo-2009-t;2 tunT 1 1 1 1 1 1 1 
lJ 35-2OO9-t:13 8D-85 It 1 1 1 1 1 1 1 
jjo-,009-i:14 90-90 It 1 1 1 1 1 1 1 
",,35-2009-B5 9~100 It 1 1 1 1 1 1 1 
035-2010-81 0-2 It 1 1 1 1 1 1 1 
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TABLE 7-3 (continued) 


PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE D 


Ana S'SKeQUlr~ 

~ 
~ 

f3tV Q.. 
~ >! Q.. Y
tV 0 15.. 

~ 
u 

"'i' .. 
1.1.. 

.! 
e a:

8 -U >< 
Q. en .. >Q.

1ji '" en ..Q .... E '" ii .. (.) ..... E -a. g sa CD 

SWMU SAMPLE NUMBER DEPTH e '" .. (.)
(!l (!l ::( :e en Q. 

35-003 UJb-2010-1::j2 tWIT 1 1 1 1 1 1 
(d.l. andq) 035-2010-l:l3 3:>-40 11 1 1 1 1 .. 1 1 

U35-2010-1::j4 9O-9!ln 1 1 1 1 1 1 
O35-2010-1::j5 95-100 11 1 1 1 1 1 1 
UJo-2U1Hil 0-211 1 1 1 1 1 1 
U35-20 1Hi2 tunT 1 1 1 1 1 1 
035-2011-B3 20-25 fI 1 1 1 1 
UJt>-201Hi4 60-65 fI 1 1 1 1 1 1 
\.)35-2011·B5 95-100 fI 1 1 , 1 1 1 
u3b-2012·1::j 1 ;)·2 It I 1 1 1 1 1 1 
035-2012-82 tunT 1 1 1 1 .. 1 1 
UJo-2u12-I::jJ I 2u-25 It 1 1 1 1 1 1 
D3~2012-l:l4 30-3511 1 1 1 1 1 1 
UJb-2012-1::j!l 95-100 II 1 1 1 1 1 1 

~13-t:11 0-2 It 1 1 1 1 1 1 
13-82 tunt 1 1 1 1 1 1 
13-1::j3 30-35 n 1 1 1 1 1 1 

D35-2013-84 60-6511 1 1 1 1 .. 1 1 
035-2013-0:> 9:'-100 11 1 1 1 1 1 1 
O35-2014-A1 0-211 1 1 1 1 .. 1 1 
03b-2015-A1 0-211 1 1 1 1 0 1 1 
D35-2208,S1 1 1 1 1 U 1 1 
1.)35-2209,;'1 1 1 1 1 0 1 1 
035-221 O·S 1 1 1 1 1 0 1 1 
1.)3b-2211·;'1 1 1 1 1 0 1 1 
D3b-2212-S1 1 1 1 1 Q 1 1 

Rlnsate Blanks 2 2 2 2 2 2 
Clo/Ue I:llanKs 0 0 0 2 2 :2 

I np BlanKS 0 0 0 0 0 a 
Uupllca19s I 2 2 2 2 .. 2 2 
TOTALS I 61 61 61 63 0 63 63 

'0 
en 
.S 
E 
=> 
'E 
I
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
a 
2 I 

63 

'Sedion 5.0 oHIle Gen&nc aualily Assurance (aA) Project Plan lor RCRA Facility Investigations lor lIle LANL ER Program 
(LANL 1991. 0843), Includes U.S. EPASokl Waste (SW) 846 qua1llttatIW and detection timits for tile various required anarytes, 

•• Adiscrete sample will be COllected and ana/fzed for VOCs onr,< HVOCs are first detected using the appropnate OVA, 
FlO. or PtO field instrument 
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Initiate field sampilng of SWMU Aggregate 0 

Perform engineering and environmental surveys as described in Section 7.8.2 

Does the 
YES Flag surface location Default to sample analysis plan survey indicate and define grid pattem grid pattern for sample locations i"":.--1 anomalies or 'hot spots' to accommodate if called for in Sample Plan . within the anomalies or 'hot spots'

SWMU? 

Implement Phase I Field Sampling Plan for Aggregate D 

Surface
Subsurface Investigation InvestigationI 

35-003(8, b, c, n) 35-003(d, I, q) 35-003(e, f, 9. m, 0) i 35.OQ3(misc) : 35-003(r) I 35-003(d, ~ q) 

Complete 3 borings Complete 10 borings Complete 7 borings Complete 5 borings IComplete 2 borings I Collect surface 
as described in as described in as described in as described in and 2 trenches as samples in erosional 
Section 7.8.2 Section 7.8.2 Section 7.8.2 Section 7.8.2 described in I cut at locations of '1 

. Section 7.8.2 radiologicai anoma
lies and outfall 

Perform analytical laboratory analysis for COCs listed in Section 7.8.3 

Have all radiological NO .~ NOI Has mInimum sampling I a.nomalies or 'hot spots'
1.-____...... depth called for in Section 

\ discovered during environmental 
7.8.2 been reached? \ survey been sampled? 

YES
YES ~--------------~--------------~ 

Stop sampling 

Do the data 
collected in Phase I Perform statistical and r=-ES 

modeling analysis to support sampling confirm the presence of Submit recommendation 
. Phase II data collection or contaminants of concern at I--I~ for no further action 
. VCA called for in Sampling Plan this SWMU or SWMU 

Aggregate? 

Generate tech memo/ wori( plan modifications 

Figure 7-11. Decision logic for the sampling and analysis of SWMU Aggregate D. 
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TA-35EAST 

r-------I 
I I ~1eu1raized liould 

035-2003

• 

TA-35-3 

035-2001

• 

r-.......;..;..........;..;...~ 

I 
I CQld Water 

Steam 

~--+- 35-003(a) 

TA-35-5 

I 
• 035-2002 

I 
I 
I 
I 

........---if-- 35-o03(b) 

~----if- 3S-003(e) 

I~------~----~
l ______J E:ZZ:l Building or structure 

t -Pipeline

[=]Removed bUilding or structure 

• Sample iocabon 

35-o03(n) 

fiG 7-9/09t393 

Figure 7-12. Schematic sample location map for SWMUs 35-003(a, b, e, and n}, Aggregate D. 
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TA-35 EAST 


r-\ 	 347 
>...__ Approximate 

location 
..... / of canyon rim4O~1 \ V-0./1 i<~~v41/t----r311 	 ~ I 	 ILL....f.l ~-4 \~__ ~ i'~ 


CaustIC 

__ 	 \ 'il/.Treatment Slonn__ Drain ~ 035-2014 

\ Building 	 ---..,----.\ 

\ . . . ..l-._._l 
;- 11 \1, 


---===---1---(??" 1~~~3(q)~,~~~~,~3~~~> 
 .D35-2009 

TA-35-9 ~' 0£~22"~ /l,? 0035·2212~~\11I 	 -/~/A I / ':::::-"I 035-201°t//~/~/ //'@f.''0\\I'fi\\\,i,-::I I I 35-OO3(1)~~~%ifo~o;'~2013// 035-2011II 	 ! I~ / //TA-35-8 	 / /I 
I 1

1, 	

;g 
/~35-l~~'~1 

/i'i~j~~?f!_3S.10;"D35-2005 

035·2208 0'..( 035-2209/
i 	 / '-<'(6 / 

. 	 " J .\• • 'Gl • 
/ D35·2012 035-2004 035-2006 

-1 	 O~2IlO7\ 

FIG 7·131 091393 	 lASl 1975 (ENG-E378. Sh 0 No.4. Rev. Al; JO 1991 

Underground indusirial waste Une 

Fence 
o 25 50 75 100 It

VZZZZZJ L, I, I, I, I, I, I, I, I, I, I, I, I, I, I, I, I, i , I . I . 

Building or structure (dashed where removed) 

o or • 	 Sample location 

Figure 7-13. Schematic sample location map for SWMUs 35-OO3(d, I, and q), Aggregate D. 
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TA-35 EAST 

347 
Approximate 
location406 \ ' of canyon rim 

I "'/!.C. 

I / ~ 

Caustic \ ~--- ~ 

Treabnent \ - '//~
\ --- DrainBuilding ."----~.--------

D35-2021 

\ ~ 

-'-'-'-'-' 

-D35-2020 --_ 

FIG 7·141 0913931 LASL 1975 (ENG-E378, Sh 0 No.4, Rev. A); JCII991 

o 25 50 75 100 It 

1,1,1,1,1,1,1,1,1,1, I, I, 1,1,1,1, I, I, I, I, I 

Underground industrial waste line 


Fence 


rzzzzz//1 
Building or structure (dashed where removed) 

• Sample location 

Figure 7-14. Schematic sample location map for SWMUs 35-003(e, f, g, m, and 0), 
Aggregate D. 
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TA-35 EAST 


\ \_._._._._._I._._.J 
r--~ 
035·2025 I 

\ I

\ I 
\ 

035-2023 

~ Concrete RetentlOll Tank 

I"l r TA·35-31 347 
Caus~c ! 35-OO3(h) Approximate

TreatmenI8Idg.' ~ location?:77. \-~v~ 
of canyon rimf/ 41 ~ 035-2027~ '., --.........v77L !1
4, \ k::::LLJ ~..A ~ 

\ 53-......... 

\ -......... 

\ _ Storm-......... Drain ____ 


FIG 7·151 091393 lASll975 (ENG-E378, Sh 0 No.4, Rev. AI: JO 1991 

Underground industria waste line 

Fence o 25 50 75 100 ft 

VZZZZZ1 [! I! I! I! I! I! i! I! I! I! [,I! 1,1,1,1, ! i! I! I , I 

Building or structure (dashed where removed) 

• Sample location 

Figure 7-15. Schematic sample location map for SWMUs 35-003 (mise), Aggregate D. 
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TA-35 EAST 

7180 

====::::-

7170 

---------".-::::----------::;".

Building or stnJcture 
(dashed where removed) 

Fence 

.035-2028 

1110 

7160 

-===========----------

FIG 7-16/091493Dirt road 

o SWMU location 

• o ~ ~ ~ 100ft
Sanple location 

t r I r I r I r I r t r I r I r I r I r t r I r I r I r I r t r I t I r I r I r t 

Figure 7-16. Schematic sample location map for SWMU 35-003(r), Aggregate D. 
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stem auger while a 5-ft split-barrel core sampler will continuously collect soil 
samples. Two sampling intervals (Table 7-3) will be determined using a random 
number generator. In addition, samples will be taken from the first 2 ft of borehole 
below the surface, at the backfiII-tuff(or native soil-tuff) contact, and from the last 
interval at maximum depth. Once boreholes reach the bedrock, a wireline coring 
technique will be used with the same sample interval as the hollow-stem auger. 
Modeling information indicates borings should reach maximum depths of approxi
mately 100 ft. The first 2 ft at all locations will be sampled using the 2-ft split barrel 
and the remaining samples will be taken from the 5-ft split barrel. Samples will be 
taken from two intervals using a random number generator and will be taken at 
maximum depth. At each 5-ft interval selected for sampling (Table 7-3), one sample, 
which indicates the highest field screening for radioactivity, will be collected. If 
screening results from any selected interval are negative, a sample from the 
recovered section's midpoint will be collected. To complement the random sequence 
samples, a soiVrock sample from all recovered intervals that indicate contamination 
from field screening will be sent to the laboratory for further analysis. 

At SWMU Nos. 35-003 (d, I. and q), 10 subsurface sample locations were selected 
for borings and samples will be sent to the laboratory for analysis (Figure 7-13). 
Surface sampling (borehole locations 035-2014 and 035-2015), where topogra
phy allows, will also be gathered at outfalls from lines 71 and 95 (Figure 7-13). 

SWMU Nos. 35-003(e, t, g, m, and 0) Surface and Subsurface Investigation 

SWMU Nos. 35-003(e, f, g, m, and 0), are also associated with the wastewater 
treatment plant. Sampling will be conducted on varying grid patterns. At SWMU Nos. 
35-003(e, f, g. m, and 0), the grid pattern will be 20 ft by 20 ft, which is anticipated 
to cover the extent of the site (Figure 7-14 and Table 7-4). SWMU Nos. 35-003(f, g, 
m, and 0) have asphalt pavement covering the potentially contaminated soiVtuff. 
Sampling will begin once the asphalt is completely penetrated. Removed asphalt will 
be analyzed through a field radiological survey. Boreholes will be drilled to a 
maximum depth of 30 ft using a hollow-stem auger while a 5-ft split-barrel core 
sampler will continuously collect soil samples. Two sampling intervals (Table 7-4) will 
be determined using a random number generator. Additionally, samples will be taken 
from the first 2 ft of hole beneath the surface and will be taken from the last interval 
at the maximum depth of 30 ft. Once sampling boreholes reach the bedrock. a 
wireline coring technique will be used with the same sample interval as described 
using the hollow-stem auger. The first 2-ft beneath the surface at all locations will be 
sampled using the 2-ft split barrel and the remaining samples will be taken from the 
5-ft split barrel. Samples will be taken from two intervals using a random number 
generator and will be taken at maximum depth. At each 5-ft interval selected for 
sampling (Table 7-4). one sample, which indicates the highest field screening for 
radioactivity, will be collected. If screening results are negative from any selected 
interval, a sample from the recovered section's midpoint will be coliected. To 
complement the random sequence samples. soiVrocks samples which are from the 
recovered intervals and indicate contamination from field screening will be sent to the 
analytical laboratory for further analysis. At SWMU Nos. 35-003(e, f, g, m, and 0), 
seven borehole locations were selected and samples from those borings will be sent 
to the laboratory for analysis (Figure 7-14). 

SWMU No. 35-003 (Misc.) Surface and Subsurface Investigations 

At SWMU No. 35-003(misc.), three boreholes will be drilled at locations over 
removed waste lines, selected using a random number generator with a 3-ft grid 
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TABLE 7-4 

PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE 0 

Anal ISe, Hequlrea 

i rn 
~ 

w... CL;n i 2'i: So!

! 0 ... 
e ~ 0 

fi u e Ii: 
J:!. X u >< 
f rn .. >Q. .a 

~ 
U) .. 

'" ... ~ ~ u ..e ..c g CD 

SAMPLE NUMBER DEPTH ... Q. -.; 0 uSWMU Cl Cl a :::& > rn CL 

35-003 035-2016-81 0-211 1 1 1 1 1 1 
(9, f, 9, m, and 0) U;ib-2O 16-~2 lb-20 It 1 1 1 1 1 1 

D35-2016-83 20-25 II 1 1 1 1 1 1 
UJb-2016-!:14 20-;ID It 1 1 1 1 1 1 

035-2017-81 0-211 1 1 1 1 1 1 
U~201l-1::i2 10-2011 1 1 1 1 1 1 
UJb-<:I.l1 7-B3 20-25 II 1 1 1 1 1 1 
U;Jb-ZOll-1:S4 20-;';U II 1 1 1 1 1 1 

035-2018-BI 0-2 ft 1 1 1 1 1 1 
U3b-201a-1:S2 10-2u II 1 1 1 1 .. 1 1 
U~2018-1:S;i ZO-ZO It 1 1 1 1 1 1 
LJ~2016-B4 2b-JO ft I I 1 1 1 1 
U;ib-20UH~1 lJ-2 II 1 1 1 1 1 1 
U3b-2019-1:S2 15-20 II 1 1 1 1 1 1 

U;Jb-2U1 l:l-t:iJ 20-25 II 1 1 1 1 .. 1 1 
U~2O19-!:14 2b-JO It 1 1 1 1 1 1 
UJb-<!I.I~-tll ().211 1 1 1 1 1 1 
U3b-2!YiO-1:S2 1b-2O It 1 1 1 1 1 1 
UJb-2U2U-t:l;J 20-2511 1 1 1 1 1 1 
UJb-2020-!:14 "b-;ID II 1 1 1 1 1 1 
lJ35-202t·B 1 0-2 It 1 1 I 1 1 1 1 
UJb-2U" I-~Z 10-20 It 1 1 1 1 .. 1 1 
lJ35-2021'B3 20-25 ft 1 1 1 1 1 1 
UJb-2UZ1'!:14 2ll-;iU II 1 1 1 1 1 1 
LJ35-2022-g1 0-2ft 1 1 1 1 1 I 
UJll-<!I.I2<!-B2 IS-20ft 1 1 1 1 1 1 
U;ib-2022-t::jJ 20-20 II 1 1 1 1 1 1 
lJ35-2022-B4 25-30 ft 1 1 1 1 1 1 

Hlnsate tllanKS "d &. 2 2 2 2 
!:lotue t:ltanks 0 0 0 2 2 2 

n ! tllanKS U 0 0 
UUpjlcates 2 2 2 2 2 2 
TOTALS 32 32 32 34 0 34 34 

'5 
rn 
.5 
e .: ·c 
I

0 
0 
0 
u 
0 
0 
0 
U 
0 
0 
0 
0 
lJ 
0 
0 
0 
0 
U 
0 
U 
0 
0 
0 
0 
0 

~ 
0 
0 
0 
0 
0 
0 
0 

'Section 5.0 01100 Generi:: Ouailly AssUJaIlC8 (CA) ProJect Plan lor ReRA Facillly Investigations lor lIle LANl ER Program 
(LANll991. 0843), IncU:Ies U.s. EPASoIid Waste (SW) 846 quanllatlve and detedlon 1mb lor lIle various required analytes. 

.. A discrete sample will be COUecI8d and anat{led lor VOGs ont{ I VOCS are fils! detecled using the appropriate OVA. 
FID. or PlD field Insuument. 
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pattern (Rgure 7-15 and Table 7-5). Information gathered from 0&0 activities will be 
used to locate the first set of holes at which contamination was previously found. 
These locations will be analyzed. Once asphalt is removed from selected locations, 
boring will be accomplished using a hollow-stem auger while a 5-ft split-barrel core 
sampler will continuously collect soil samples. At SWMU No. 35-003(h), a single 
sampling location will be developed (Rgure 7-15). Samples will be taken from the 
boreholes at 2 locations (using a random number generator) plus in the first 2 ft of 
hole beneath the surface and at the last interval at maximum depth. The maximum 
depth for boreholes in SWMU No. 35-003(misc.) is 30 ft. Samples showing the 
highest contamination from radioactive field screening in recovered sections will be 
selected for analysis. If recovered sections indicate no contamination from field 
screening, a sample will be selected from the recovered section's midpoint. To 
complement the random samples, specimens which indicate the highest contamina
tion from field screening from the recovered section will be sent to the laboratory for 
analysis. 

SWMU No. 35-003(r) Surface and Subsurface Investigations 

A detailed map of SWMU No. 35-003(r) will be developed during the engineering! 
geodetic survey to show the major drainage channels, rills, gullies. seeps or 
wetlands, and rock falls. Where topography allows, surface samples will be gathered 
on a 1 OO-ft by 1 OO-ft grid. Detailed sampling ofthe sediment along drainage surfaces 
will be undertaken because these surfaces are the most likely transport pathways for 
contaminants. Radiation surveys using a scintillation detector will be conducted 
along the drainage surfaces to help locate potentially contaminated sources. 
Surface samples will be gathered to a depth of 6 in. using a stainless-steel orTeflon 
scoop. In addition, trenches across the drainage channels will be excavated at points 
in which sediments are deposited and topography allows. Trenches will be exca
vated using a decontaminated backhoe to approximately 18 in. and will be approxi
mately 10ft in length. A minimum of 3 grab samples will be gathered from each 6 in. 
of trench excavated using a Teflon or stainless-steel scoop. 

If topography allows, two boreholes will be drilled in stream channels using 
methodology described for the preceding 35-003 sites (Figure 7-16). The results 
from the surface studies and topography will dictate the exact location. Modeling 
data indicate that COC plume maximum depths could be 650 ft. Five sampling 
intervals will be selected using a random number generator (Table 7 -6). Samples will 
also be taken in the first 2 ft of each hole and at the total depth. In recovered sections, 
samples showing the highest contamination from field radioactive screening will be 
selected for analytical analysis. If no positive results are obtained from field 
screening, a sample will be collected from the recovered section's midpoint. To 
complement the samples taken at the prescribed intervals, samples will be collected 
from any sections indicating contamination from field screening techniques. Samples 
will be taken using wireline coring with a 5-ft barrel. Contaminant testing analysis will 
include the entire group of potential contaminants. 

7.8.3 Sample Screening and Analysis 

Each sample will be screened for contact radiation with a scintillation detector. All 
sample packages will be screened for surface contamination and contact radiation. 
Samples will be be tested for volatile organics (VOCs) (except surface samples) 
using the appropriate OVA, FlO, or PIO field instrument. If VOCs are indicated, 
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TABLE 7-5 

PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE 0 

Anal leS "_equlred 

~ (/) 

~ 
UJ 

9> it 
0.. 

of ~ !O!
0 

~OJ e ... 
"'t 

.. 
~u 0 ... 8. il ><.c .s,. (/) ... >0..

'P '" (/) ... .... ~ ... .!! .. 
~ '".. 1i ... g CD 

SWMU SAMPLE NUMBER DEPTH e '" OJ 0 
<!I <!I < :::5 > (/) a.. 

35-003 U3~2023-l:Il 0-2 It 1 1 i 1 1 i 
(Misc.) U35-20ZNl2 0-10 It 1 1 1 1 1 1 

035-2023-63 20-2511 1 1 1 1 1 1 
U35-2023-1;l4 20-;;0 II 1 1 1 1 1 1 
U3~2024-tll 0-211 1 1 1 1 .. 1 1 
U35-2024-1:12 0-1011 1 1 1 1 1 1 
1J3~2024'W <:\1-20 It 1 1 1 1 1 1 
U35-2024-1;l4 25-30 II 1 1 1 1 1 1 
U3~202tH:l1 C-2 n 1 1 1 1 1 1 
U35-2025-1:12 ~101t 1 1 1 1 1 1 
035-202:l-IjJ 20-2511 1 1 1 1 1 1 
U35-2025-1;l4 ,,0-30 It 1 1 1 1 1 1 

LJ35-2026-l:ll 0-211 1 1 1 1 1 1 
LJ35-2Og6-1:l2 5-10 II 1 1 1 1 1 , 
iJ3~2026-l::I3 2Q-2!) It 1 1 1 1 1 1 

25-30 II 1 1 , 1 1 , 
U3~202l-t:ll 0-211 1 1 1 1 1 1 
U35-2027-i::l2 5-10 II I , 1 1 1 1 
U3~2021-1:i3 2u-;:0 It 1 1 1 1 1 1 
U35-2027-1:14 25-30 It 1 1 1 1 1 1 

Hlnsate IjlanKS 1 1 1 1 .. 1 1 
dolUs l:ilanks 0 a 0 1 1 1 

I np tsianKS 0 0 0 0 .. 0 0 
uupllcates 1 1 1 1 1 1 
I VIAL::; i:2 i:2 i:2 23 U_ 23 2:3 

'5 
(/) 

.5 
e 
::J 

~i 
0 
u 
0 
0 
0 
0 
0 
0 
0 
0 
0 
U 
0 
0 
u 
0 
u 
0 
U 
0 
0 
0 
0 
0 
0 

'Sedion 5.0 anile Generic Quality Assurance (QAI Project Plan for ACRA Facility InveS1igations for the LANL EA Program 
iLANL 1991,0843), includes U.S, EPASoIld Waste (SW)846 QuamnatiVe and detecnon arna for the various reQuired anai'/tes. 

.. A discrete sample will be collected and analj'zsd for VOCs only It VOCs are hrsl delected USIng the appropnate OVA, 
FID, or PtD field inslrUment. 
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TABLE 7=2 

PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE 0 

Anal (Ses Requlrea 

i 
~ 

ffi... c..r;n i 
,... 

'"... Q. 
0 ...'ii e <> 0 

.J? .. 
u. 

to U e a: 'S 
-= 8.. 1l >< (/) 
Q. Ul Q. 

,... .Siji ... Vi .c .. E.. ~ III .. en (.) en., -= ~ (.) 0 a:\ 
:J 

SWMU SAMPLE NUMBER DEPTH e ... Q. 0; 0 > (.) IE
Cl Cl ;;( ':il > en c.. I

3~-OOJ U35-2028-tj1 :l-1O It 1 1 ' 1 1 1 1 0 
(r) )35-2028-82 1()"15 It 1 1 1 1 1 1 0 

JJ5-20,Il-tj;J ~O'b5 It 1 1 1 1 1 1 0 
)35-2028-84 130-135 fI 1 1 1 1 1 1 0 
J35-20,I\·tj5 470-480 It 1 1 1 1 1 1 0 
:J35-2028-86 515-520 It 1 1 1 1 1 1 0 
UJ:"20,tj-t:j f b4b-600 It 1 1 1 1 1 1 0 
u35-2029-1:!1 0-2 It 1 1 1 1 1 1 0 
l.J35-2029-B2 365·370 It 1 1 1 1 .. 1 1 0 
J35-2029'I:!J 375-380 It 1 1 1 1 1 1 0 
035-2029-B4 405-41u It 1 1 1 1 1 1 0 
U35-2029-1:l5 420-425 It 1 1 1 1 1 1 0 
iJ35-2029·86 505-510 It 1 1 1 1 1 1 , 0 
U3t>-2029-1:l7 645-650 It 1 1 1 1 1 1 
U35-2030-A1 0-610. 1 1 I 1 1 1 1 
U35-2OJO-A2 6-12m. 1 1 1 1 1 1 
UJ5-2030-AJ 12·1/)ln. 1 1 1 1 1 1 
U;15-2031-A1 ()-6 In. 1 1 1 1 1 1 
U35-2031-A2 6-12 In. 1 1 1 1 1 1 
U35-2031-A3 12-18 tn. 1 1 1 1 .. 1 1 

Hlnsate BlankS 2 2 2 2 2 "BotUe Blanks 0 0 0 2 .. 2 2 
Inp I:jlanKs 0 0 0 0 0 0 
Durllicates 2 2 2 2 .. 2 2 
IVIAL:; 24 24 24 26 0 26 26 

'Seelion 5.0 oftile Generic Quality Assurance (QAI Project Plan lorACRA Facility Investigations lorlhe LANL ER Program 
:LANL 1991. 0843). includes U.S. EPASolid Waste (SW) 846 quantitative and detection bmits for the various reqwed analytes. 

.. .~ discrete samole will be colieCled and analyzed lor VOCs only ~ VOCs are firs! detected US1I'XJ the aopropnate OVA. 
riD. or PIO field Instrument. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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then a discrete sample will be collected and analyzed for VOCs. Samples will 
also be analyzed for semivolatile organics (SVOCs); metals; gross-alpha, -beta, 
-gamma; gamma spectrometry; alpha spectroscopy; and polychlorinated biphenyls 
(PCBs) (Tables 7-3 through 7-6). 
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7.9 SWMU Aggregate E, Phase I 

SWMU No. 35-008 is a canyonside disposal area and is in the HSWA Module VIII 
(EPA 1990, 0306) (Table 1-1). The SWMU is located along the rim of Mortandad 
Canyon, north of the center portion of TA-35-85 (Figure 7-17). The debris in the 
disposal area is thought to include scrap metal and pipe, paint cans, a 55-gal drum, 
and miscellaneous building materials. Other debris includes concrete, asphalt, pipe 
reinforcing rods and soil. No documentation of any hazardous materials exists from 
this surface disposal area (LANL 1990,0145). The SWMU is thought to extend from 
the canyon rim to the canyon floor. 

7.9.1 Sampling Plan Rationale and Objectives 

The objective of surface and subsurface characterization for SWMU No. 35-008 is 
to determine if contamination exists by collecting soil/rock data. 

No evidence exists that D&D activity took place at SWMU No. 35-008. There is also 
no evidence that any hazardous materials were dumped at the site. If hazardous 
materials were dumped at this site, the most likely mechanism for movement is 
associated with hydrologic movement in the soil and vadose lone. Consistent with 
direction from the ER Program office, the most cost-effective and suitable way to 
address this type of SWMU is to remove debris and potentially contaminated soils 
through a VCA. Removal would then be followed by a Phase I investigation to confirm 
the presence or absence of contaminants. 

A decision logic diagram for Phase I field investigation activity to be conducted at 
SWMU Aggregate E is presented in Figure 7-18 and discussed in the following text. 

7.9.2 Phase I Field Investigation Activities 

The Phase j sampling plans for SWMU No. 35-008 will include the engineering 
survey and environmental survey discussed in Section 7.4, geophysical surveys, 
surface and subsurface investigations (Figure 7-17). The geophysical survey will be 
conducted using electromagnetic and ground penetrating radar equipment to locate 
buried debris. A survey will also be conducted for potential VOCs. 

The environmental and geophysical surveys will be conducted on a 10-ft grid to 
identify contaminated areas and debris. If contaminated areas are discovered dun ng 
the environmental and geophYSical surveys, near surface samples will be collected. 
Near surface sampling will be accomplished using a hand auger (power assisted if 
necessary) to collect samples to a depth of 2 ft. Samples will be collected at 6 in. 
intervals. In addition, two sampling locations will be selected at the toe of the debris 
slope (Figure 7-17). Samples will receive field screening for gross-alpha, -beta, 
-gamma; gamma spectrometry; alpha spectroscopy; and VOC contamination. If 
debris is identified by the geophysical survey, a recommendation for removal of the 
debris, through implementation of a VCA, will be made. When the Laboratory has 
provided guidance for a VCA, soil will be surveyed for radioactivity and hazardous 
chemical contamination before and after removal, and debris will be checked for 
radioactivity and hazardous chemicals after removal. 
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Figure 7-17. Schematic sample location map for SWMUs 35-008 and 35-014(e1), Aggregate E. 
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Initiate field sampling of SWMU Aggregate E 

Perform engineering and environmental surveys as described in Section 7.9.2 

Does the YES Flag surtace location Default to sample analysis plan 
survey indicate grid pattem for sample locations and define grid pattem 

anomalies or 'hot spots'if called for in Sample Plan ~~-i to accommodate
within the anomalies or 'hot spots'
SWMU? 

Implement Phase I Field Sampling Plan for Aggregate E 

Surtace Investigation 

Collect surtace samples at environmental survey 

Subsurtaca Investigation 

Complete 2 borings as described in Section 7.9.2 
anomalies 

Pertorm analytical laboratory analysis for COCs listed in Section 7.9.3 

Have all radiological 
NO I Has minimum sampling NO

( anomalies or 'hot spots'
depth called for in Section \ discovered during environmental \ 7.9.2 been reached? ~_~~rvey been sampled? . 

YES ---------..,..--------..... YES 


Stop sampling 

Do the data 

Perform statistical and 
 YES collected in Phase I NO 

modeling analysis to support f-oII~-i sampling confirm the presence of )--4...., Submit recommendation 
Phase II data coUection or contaminants of concem at for no further action 

i VCA called for in Sampling Plan this SWMU or SWMU 
Aggregate? 

Generate tech memo! work plan modifications 

Figure 7-18. Decision logic for the sampling and analysis of SWMU Aggregate E . 
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7.9.3 Sample Screening and Analysis 

Each sample collected will be screened for radiation using a scintillation detector. All 
sample packages will be screened for surface contamination and contact radiation. 
All samples will be analyzed for VOCs; SVOCs; metals; gross-alpha, -beta, -gamma; 
gamma spectrometry; alpha spectroscopy; and PCBs (Table 7-7). 

TABLE 7-7 

PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE E 

SWMU SAMPLE NUMBER DEPTH 

Anal ses HeQUlred 

~ 
E 
'" 'i" 
~.. 
-9.. 
.<: 
0.. 

Cji.... 
e 

CJ 

~ 

~ e 
U 
8.. 

<n 

'" ~ 
'"CJ 

>
0.. 
0 
u.. e 
u.. 
0.. 

<n 

'".<: 
0..;;: 

<n w 
a. 
~ 
::; 

LL 
II: 
>< 
>

J:I 

..!!! 
'" 0; 
~ 

.. 
U 
0 
> 

.. 
U 
0 
> 
<n 

.. 
m 
u 
a. 

'0 
<n 
.5 
E 
::::J

:-2.:: 
35-008 ::35-2213'A 1 0·6 In. 1 1 1 1 1 1 1 0 

t;;:;,-~I;;-~ 6-12 In. 1 1 1 1 1 1 1 0 
t3:;'-2213-A3 l'-1/lln. 1 1 1 1 1 1 1 U 
E35-2213-A4 18-24 In. 1 1 1 1 1 1 1 0 
tj:;'-,032-A 1 0-6 In. 1 1 1 1 1 1 1 0 
t35-2032-A2 6-12 In. 1 1 1 1 1 1 1 0 
tj:;,-,u32-A3 12-181n. 1 1 1 1 1 1 1 0 
1::35-2032-A4 18-24 In. 1 1 1 1 1 1 1 0 

Hlnsate tllanKS 1 1 1 1 1 1 1 0 
l:!otUe I:llanks 0 0 0 1 1 1 1 0 

IriP I:llanks 0 0 0 0 1 0 0 0 
uupllcates 1 1 1 1 1 1 1 0 
IOTALS 10 10 10 11 12 11 11 0 

'Section 5.0 oftlle GenerIC Oualitv Assurance lOA) Project Plan lor ReRA Faciiily Investigations lor !he LANL ER Program 
,LANL 1991. 0843), includes U.S. EPASolid Waste (SW) 846 ouantrtatlve ana delectlOn limits lor !he varIOus reqUired anQ'y1es. 
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7.10 SWMU Aggregate F, Phase I 

SWMU Aggregate F consists of SWMU Nos. 35-009 (a-d), which are four abandoned 
septic systems located around the perimeter ofthe eastem end of the mesa on which 
TA·35 is situated. All of these septic systems are listed in the HSWA Module VIII 
(Table 1-1) (in which they were formally designated SWMU Nos. 35-009[a-h]) (EPA 
1990,0306). The septic systems handled sanitary wastes from various laboratories 
at TA-35, and may have received, and released to the environment, a wide variety 
of industrial wastes. including radionuclides. Specific information concerning waste 
streams introduced to these septic systems is not available. Site characterizations 
or 0&0 activities have not been performed at these SWMUs. Figures 7-19 through 
7 -22 depict the location of these SWMUs. A detailed description of the site activities 
and history of these SWMUs within au 1129 is found in Section 3.3. description of 
TA-35 , Ten Site, of this Work Plan. 

7.10.1 Sampling Plan Rationale and Objectives 

The Phase I sampling plans for Aggregate F are designed to be implemented 
independently of (i.e., either before or after) the recommended VCA. In this 
investigation, sampling of subsurface soils and/or tuff beneath the septic tanks and 
leach fields will be conducted. Surface sampling will be performed at outfall locations 
if they are located during the engineering survey. Surface areas overlying the septic 
systems will be surveyed for radioactivity. Because no information is available that 
might limit suspected contaminants, all samples will be analyzed for a wide variety 
of COCs, metals, SVOCs, as well as gross-alpha. -beta, -gamma; gamma spectro
scopy; and alpha spectroscopy. 

The objective of this Phase I sampling plan is to determine the presence or absence 
of surface and subsurface contamination at the locations of the SWMUs. If contami
nation is confirmed to be present after the Phase I investigation, a Phase 1/ 
investigation will be conducted to determine the nature and extent of contamination 
at the site. Sampling activities are biased toward areas in which residual contamina
tion is expected on the basis of the following conceptual model for a release at this 
site: 

• 	 The waste stream is not known because a source for COCs has not been 
defined and significant amounts of contaminants are not expected at the 
site. Therefore, only 10% ofthe sample analyses will be conducted for a wide 
range of potential COCs. Results from these initial samples will then be used 
to structure the analytical suite for remaining sample locations. Table 7-8 
indicates all anticipated analyses. 

• 	 Any remaining contaminant plumes may have moved vertically (along 
fracture planes that are in contact with the leach fields and outfalls). 

• 	 The grid patterns for outfall locations associated with this aggregate will be 
developed if contaminants are found during the environmental surveys and 
surface sampling. 

The surface investigation at Aggregate F is designed primarily to answer the 
following decision points: 
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FIG 7·19/091493 l.ASl1955 (ENG-R 1352, Sh, 2cf 2, Rev, 21; WlL 1986 (ENG.R 5117, Sh, 3013, Rev, 23); JC11991 

Figure 7·19. Schematic sample location map for SWMU 35-OO9(a), Aggregate F. 
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FIG 7-20/091493 LANL ENG-R 2462 (£119911 

Figure 7·20. Schematic sample location map for SWMU 35-009(b), Aggregate F. 
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FIG 7-21/091493 LASll960 (ENG C-29305). X:11991 

Figure 7-21. Schematic sample location map for SWMU 35-009(c), Aggregate F. 
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Initiate field sampling of SWMU Aggregate F 

Perfonn engineering and environmental surveys as described in Section 7.10.2 

Does the Default to sample analysis plan Flag surface location NO survey indicate 
and define grid pattem grid pattem for sample locations f-oII....~ 

anomalies or 'hot spots'if called for in Sample Plan to accommodate
within the anomalies or 'hot spots'
SWMU? 

Is it possible to perfonn a VCA removal 
of septic systems before sampling begins? 

YES Perfonn Voluntary Corrective Action 
following directions of Program Office 

NO 

Implement Phase I Field Sampling Plan for SWMU Aggregate F 

Subsurface Investigation 

3S-009(a. b, c, d) 
Complete one boring as described in 


Section 7.10.2 


Perfonn analytical laboratory analysis for COCs listed in Section 7.10.3 

Have all radiological NO NOHas minimum sampling / anomalies or 'hot spots'....._-....., depth called for in Section discovered during environmental I 
7.10.2 been reached? survey been sampled? / 

YES r....------.....,r-----...... YES 

Surface Investigation 

3S-009( c) 

Collect samples as 
described in Section 

7.10.2 I YES 
L-________~____~ 

Were outfalls 
located during 
engineering 

surveys? 

Stop sampling 

Perfonn statistical and YES 
modeling analysis to support 


Phase II data collection or 

VCA called for in Sampling Plan 


Do the data 

collected in Phase I 


sampling confinn the presence of 

contaminants of concem at 


this SWMU or SWMU 

Aggregate? 


NO 
i--I1Jool Submit recommendation 

for no further action 

Generate tech memol work plan modifications 

Figure 7-23, Decision logic for the sampling and analysis of SWMU Aggregate F. 
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TABLE 7-8 


PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE F 

Anal Ses HeqUIrea 

~ <.n 
C!:' wCG a.. 

~ i it s.2 
i 0 ... e '" 0 
.Ijl II> u.. 
.0 U g a: '0 
.= !. '" >< <.n 

f <.n 
., 

> .5Q. 
CG <.n .Q 

II> E... ~ .. ~ '" ~ 
..... ..c g En .: 

SWMU SAMPLE NUMBER DEPTH 2 CG Q. 'Z <oJ 'E
Cl Cl < :e > en Q. .... 

;j!:l-VW ;-;j!:l-;:w;j-t:il !:l-IU It 1 1 1 1 1 0 0 
(a) rJ5-20J3-t:l2 10-15 It 1 1 1 1 1 0 0 

~35-2033-t:i;j 10-20 It 1 1 1 1 1 0 0 
rJ!:l-2034-01 !:l-1O It 1 1 1 1 1 0 0 
r35-2034-1::l2 10-15 It 1 1 1 1 1 0 0 
r;jb-~UJ4·oJ 1~-20 It 1 1 1 1 1 0 0 
t 35-2035-l::ll 0-5 It 1 1 1 1 1 0 0 
;-35-2035-82 5-10 It 1 1 1 1 .. 1 U U 
r35-203!H:l3 10-15 It 1 1 1 1 1 0 0 
1"35-2035-1::l4 15-20 " 1 1 1 1 1 0 0 
rJb-2OJ5·0 1 o-Slt 1 1 1 1 1 0 0 
r 35-2036-1::l2 5-10 " 1 1 1 1 1 0 0 
r35-Z036-t:j3 10-15 It 1 1 1 1 1 0 0 
1-35-2036-84 15-20 It 1 1 1 1 .. 0 0 
r35·203Hll 0-511 1 1 1 1 1 0 0 
1"30-2037-82 5·10 It 1 1 1 1 .. 1 0 0 
r-3b-203HI3 10-15 It 1 1 1 1 1 0 0 
r'35-2037-1::l4 15-20 It 1 1 1 1 .. 1 U U 
r35-2038-t:ll o-S" 1 1 1 1 1 0 0 
r35-203B-62 5-10 It 1 1 1 1 1 0 0 

10-10 It 1 1 1 1 1 0 0 
1-35-2033-04 15-20 It 1 1 1 1 1 0 0 

35-009 r35-2039-61 5-1011 1 1 1 1 1 0 0 
(b) 10-15 It 1 1 1 1 1 0 0 

F 35-2039-63 15-20 " 1 1 1 1 1 0 0 
i rJ!:l-;W4\j-t:i1 b-101t 1 1 1 1 1 U 

I r35-204Wl2 10-15 It 1 1 1 1 1 0 0 
I r 35-2040-1::l3 15-2011 1 1 1 1 1 0 0 

r35-2041-t:ll 5-1011 1 1 1 1 1 0 0 
r Jb-~U41-t:!2 10-15 It 1 1 1 1 1 0 0 
r 35-204H:l3 15-20 " 1 1 1 I 1 ~ 0 0 
r35-2042-81 o-!:.Il 1 0 1 1 1 0 0 
r35-2042-t:l2 5-10 It 1 1 1 1 1 0 0 
t-35-2042-t:j3 10-15 It 1 1 1 1 1 0 0 
r-3b-2042-1::l4 15-20 It 1 1 1 1 1 0 0 

35-009 I 1"35-2043-:)1 surtace 1 1 1 1 0 1 0 0 
(e) 1"35-2044-::;1 surtace 1 1 1 1 0 1 0 0 

1-35-2045-:)1 surtace 1 1 1 1 0 1 0 0 
1-35-2046-::;1 sunace 1 1 1 1 0 1 0 0 
1-35-2047·:)1 sunace 1 1 < 1 0 1 0 0I 

1-3b-2048.::;1 sunace 1 1 1 1 0 1 0 0 
5-10 It 1 1 1 1 1 1 0 0 

1-35-2049-02 10-15 It 1 1 1 1 1 1 0 0 
f35-2049-t:j3 15-20 " 1 1 1 1 1 1 0 0 
1"3b-2050-t;1 b-l0 It 1 1 1 1 1 1 0 0 

10-1511 1 1 1 1 1 1 0 0 
1-3:"2000-03 lb-201t 1 1 1 1 . 1 0 Q. 
1-35-2051-81 0-511 1 1 1 1 1 1 0 0 
F35-2051-B2 5-101t 1 1 1 1 1 1 0 J! 
I-35-20S1-W 10-15 It 1 1 1 1 1 1 0 u 
1"35-2051-134 15-20 II 1 1 1 1 1 1 0 0 
1-3b-2002-1:11 O-bn 1 1 1 1 1 1 U u 
f 35-2052-62 5-10 It 1 1 1 1 1 1 0 0 
1-35-20b2-W 10-10 It 1 1 1 1 1 1 0 J! 
1'35-2052-1::l4 15-20 It 1 1 1 1 1 1 0 0 
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TABLE 7·8 (continued) 


PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE F 


SWMU SAMPLE NUMBER DEPTH 

Ana ses HequlreCl 

~ 
«I;n 

.e 

.IjI 
ai .c 
Do 
iji.. e 
~ 

~ 

i e 
U 
8

en 

~ ... 
~ 

>
Do 
0..... 
0 
J::.... 
Q. 

en 
«I 

~ :;;: 

en 
w 
c.. 
~ 
l5 

LL
c: 
>< 
>

.Q 

JI.!..... 
:Iii 

.. 
0 
0 
> 

.. 
0 
0 
>en 

.. 
m 
0 
c.. 

15 
en 
.5 
E 
'" ~ 
I 

35-009 
(c) 

r35-205J'!:;! O-tl n 1 1 1 1 1 1 0 0 
1"35-2053-1;;2 5-10" 1 1 1 1 1 1 0 0 
1-;)5-2053-1;;3 10-1tl n 1 1 1 1 1 1 0 0 
I-35-2053-d4 15-20n 1 1 1 1 1 1 0 0 
1-35-2054·l:jl 0-5 It 1 1 1 1 1 1 0 0 
1-35-2054-d2 0-10 n 1 1 1 1 1 1 0 0 
r-35-2054-!:i3 10-1511 1 1 1 1 1 1 0 0 
1-35-2054-1;;4 15-20 " 1 1 1 1 1 1 0 0 
r-35-2055-1:j : iJ-OII 1 1 1 1 1 1 0 0 
r-35-2055-1;;2 5-1011 1 1 1 1 1 1 U 0 
f35-2055-83 10-15 " 1 , 0 1 1 0 1 0 0 
t-35-2055-84 15'20 II 1 1 1 1 1 1 0 0 
1"35-2000-81 0·5 I! 1 1 1 1 1 1 0 0 
1-35-2056-1;;2 5-10 II 1 1 1 1 1 1 0 0 
t-J5-2056'\:l3 10-10 n 1 1 1 1 1 1 0 0 
rJ5-205f:H:l4 15·20 II 1 1 1 1 1 1 U 0 

30-ou9 
(d) 

1-';5-2051·\:l' 5-10 I! , 1 1 1 1 1 0 0 
hj5-205/-c2 10-15 II 1 1 1 1 1 1 0 0 
F35-2057-B3 15-20 n 1 1 1 1 1 1 0 0 
I-J5-205fl-l:jl 5-10 n 1 1 1 1 1 1 U 0 
1-35-2058-d2 10-15 It 1 1 1 1 1 1 0 0 
F35-2058-83 15-20 It 1 1 1 1 1 1 0 0 
r3S-2059-d1 0'5 II 1 1 1 1 1 i 0 0 
F35-2059'82 5-1011 1 1 1 1 1 1 0 0 
r35-2059-1:j3 10-15 n 1 1 1 1 1 1 0 0 
r35-2059·1;;4 15-20 n 1 1 1 1 1 1 0 0 
P3S-2060-B 1 0-5 " 1 1 1 1 1 1 0 0 
t-J5-2060-\:l2 0-10 n 1 , , , 1 1 0 0 
1"35-2060-63 10-15 f! 1 1 1 1 1 1 0 0 
I"J5-2060-d4 15-20 n 1 1 1 1 1 1 0 0 
r 35-2061-B 1 , 'J-5 h i 1 1 1 , 1 J J 
t-J5-206H;2 5·10 It 1 1 1 1 1 1 0 0 
F35-2061-63 10-15 ft 1 1 1 1 1 1 0 0 
r35-206H:i4 15·20 n 1 1 1 1 1 1 0 0 
t-35-2062-l:jl 0-5 It 1 1 1 1 1 1 0 0 
I"35-2062-1::l2 5-10 " 1 1 1 1 1 1 0 0 
~35-2062-d3 10-15 It 1 1 1 1 1 1 0 0 
1-35-2062-1;;4 15-20 " 1 1 1 , 1 1 0 0 

Rlnsate Blanks 5 5 5 5 0 5 0 0 
tjotne I::llanKS 5 5 5 5 5 5 0 0 
fnp Blanks 0 0 0 0 1 0 0 0 
UUPllCa1es 5 5 5 5 5 5 0 0 
rOTAlS lOB 106 lOB lOB 67 lOB 0 0 

'S&dion 5.0 onlle Generic Quality Assurance lOA) Project Plan for RCRA Facility Investigations lor the LANL ER Program 
(LANL 1991, (843). includes U.S. EPASoIkI Waste (SW) 846 quant'ative and detection timits lor the various required analytes. 

.. Adiscrete sample WIll be collected and analyzed 10r VOCS only II VOCs are lirst detected using tile appropnate OVA. 
FID. or PtO lield instrument. 
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September 1993 

1) 	 Does surface and subsurface contamination currently exist in Aggregate F? 

2) 	 Are there any near-surface artifacts remaining that represent potential 
contaminant release points? 

3) 	 What is the potential for surface and subsurface migration of contaminants? 

4) 	 What are the current waste stream constituents? 

Decision logic for Phase I field investigation activities to be conducted at SWMU 
Aggregate F is presented in Figure 7-23 and discussed in the following text. 

7.10.2 Phase I Field Investigation Activities 

The technical approach for the Phase I investigation in Aggregate F will consist of 
four tasks at each site. These tasks include the engineering survey and environmen
tal survey discussed earlier in Section 7.4; subsurface sampling of the septic tank 
drain field and leach field areas; and surface sampling of the outfall areas. 

The engineering survey will locate septic tanks, dosing chambers, distribution 
boxes, leach fields, drain fields, and outfalls at each site. A sampling grid will not be 
established at these sites because most subsurface structure locations are well 
documented in as-built engineering drawings, and the areal extent of each site is 
minimal. Following the engineering survey, a radiation survey will be conducted at 
the septic tank locations to identify potential radiological anomalies in the area and 
to aid in health and safety protection of personnel. Stationary radiological counts for 
a duration of one minute will be measured with a FIDLER over each septic tank 
location, near the center of each leach or drain field, and at any areas determined 
to have radiological anomalies. Any anomalous areas will be flagged in the field and 
marked on the base maps as sites for additional sample collection. 

Site assessment at each ofthese SWMUs should, if possible, be preceded by a YCA 
to remove all equipment associated with each septic system. Specific methods for 
removal are not described in this sampling plan but will be conducted in compliance 
with Laboratory guidance for YCAs. In general, however, the YCA should accom
plish the following objectives: 

• 	 The areas should be surveyed for radioactivity and hazardous chemical 
contamination before, during, and after the removal procedure. 

• 	 Septic tanks, dosing chambers, distribution boxes, and all associated piping 
and equipment should be removed. 

• 	 Contaminated soils, as indicated by surveys or sampling. should be exca
vated. 

• 	 Soil samples should be collected at the bases of the excavated pits to 
confirm that removal of contaminated media is complete. 

Collected data can be used to design further environmental investigations, if 
necessary, or to support recommendations of NFA required if COCs are not 
encountered during the YCA. 
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Regardless of whether VCAs have been implemented, Phase I investigations will be 
conducted at each site to determine if COCs have been released. The sampling effort 
will assess subsurface contamination beneath septic tanks and leach ordrain fields, 
and collect surface soil samples along the discharge drainage flow paths beneath 
outfalls, when outfalls are located. The following discussion on subsurface and 
surface sampling procedures is applicable to septic systems at all four sites (SWMU 
Nos. 35-009[a-d]). 

SWMU Nos. 35..Q09(a-d) - Surface Investigations 

For SWMU No. 35-009(c), engineering drawings indicate two outfalls,located at the 
west and east ends of the leach field (Rgure 7-21). For the other sites addressed in 
this plan (SWMU Nos. 35-009[a, b, and d]), either outfalls do not exist or their 
locations are unknown. An attempt will be made to locate outfalls from these systems 
during initial engineering surveys. All outfall sites located during the engineering 
surveys will be screened with a scintillation detectorto locate the drainage paths. The 
soil and rock in these areas will be investigated for evidence of drainage channeling. 
The objective of the Phase I surface investigation is to identify the former outfall 
locations and to ascertain the presence of residual contamination along the trace of 
the outfalls from the mesa top to the toe of the slope (Rgure 7-21). 

If a former outfall is located during the field surveys, three surface soil/rock samples 
will be collected from the drainage pathway immediately beneath the outfall. Surface 
sample locations will beselected in the field on the basis ofdetectable concentrations 
of above-background radioactivity measurements obtained during the environmen
tal surveys. If no anomalies are found. sample locations will be located at 20-ft 
intervals beginning at the outfall discharge point. as indicated in Figure 7-21. 
Samples will either be collected with a stainless-steel trowel, 0-6 in., for soil or with 
a hammer and chisel for rock chip samples (see Appendix 8 for sampling proce
dures). Collected surface samples will be analyzed for the metals: SVOCs; gross
alpha, -beta, -gamma; gamma spectrometry; and alpha spectroscopy (Table 7-8). 
VOCs will not beanalyzed because of rapid volatilization which occurs atthe surface. 

SWMU Nos. 35..Q09(a-d) - Subsurface Investigations 

Soil boring locations will be selected as shown in Figures 7-19 through 7-22. The 
purpose of the soil borings is to assess potential subsurface contamination beneath 
the septic tanks and leach or drain fields associated with SWMU Nos. 35-009(a-d). 
Additional boreholes will be installed at areas with anomalous radiological or VOC 
readings, as identified during the environmental surveys. If no anomalies are 
detected, a total of 24 soil borings will be installed to a minimum depth of 20 ft using 
a decontaminated continuous 5-ft core barrel. As the 5-ft sections of core are 
retrieved from the borehole using a wire line, thesoil and/or rock will be screened with 
a scintillation detector and photo ionization detector. Screening measurements will 
be recorded on the field log. Soil will be sampled from intervals with the greatest 
above-background contamination. Samples should be collected from each core 
interval (0-5 ft, 5-10 ft, 10-15 ft. and 15-20 ft) at boreholes in leach fields. For 
boreholes near tanks, samples should be collected beginning with the second core 
interval (5-10 ft. 10-15 ft, and 15-20 ft). If surveys indicate the presence of VOCs or 
above-background radioactivity, samples will be collected from points of highest 
readings. If no above-background contamination is detected, the midpoint of each 
core interval will be sampled. 
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If contamination is found in the last core interval (15-20 ft), the borings will continue 
in 5-ft intervals until two intervals below which above-background measurements are 
no longer detected. Appendix B contains the procedures for decontaminating 
sampling and drilling equipment, and for collecting soil and rock samples with a split
barrel core. 

Collected subsurface samples will be screened for radioactivity and submitted to the 
laboratory for analysis. The samples from each SWMU will be analyzed for 
svacs: gross-alpha, -beta, -gamma; gamma spectrometry; alpha spectroscopy; 
and metals (Table 7-8). The samples from SWMU Nos. 35-009(c and d) will be 
analyzed for VOCs. SWMU Nos. 35-009(a and b) will be tested for VOCs using 
the appropriate OVA, FlO, or PIO field instruments. If VOCs are indicated, then 
a discrete sample will be collected and analyzed for VOCs. 

SWMU No. 35-009(a) - Subsurface Investigation 

SWMU No. 35-009(a) is located on the southwest side of TA-35-34 and consists of 
a 1.500-gal. septic tank TA-35-14, dosing chamber TA-35-15, distribution box 
TA-35-16, and a leach field located near the mesa edge (Figure 7-19). The system 
may also have included an outfall on the south rim of the mesa to Ten Site Canyon 
(LANL 1990, 0145), but available engineering drawings and field walkovers have not 
confirmed its existence to date. The system served TA-35-2, the main laboratory, 
and office building at TA-35, between 1951 and 1975. 

Six boreholes will be drilled to investigate potential subsurface contamination at 
SWMU No. 35-009(a). To assess potential leakage from the septic tank and dosing 
chamber two soil borings (F35-2033 and F35-2034) will be drilled approximately 10 
ft apart and 10ft downslope from the dosing chamber (Figure 7-19). (Note: 1fthe tank 
and dosing chamber are removed as a VCA before sampling begins and no 
contaminated soils are encountered around the structures, these boreholes will not 
be drilled.) To assess potential contamination beneath the leach field, four soil 
borings (F35-2035, F35-2036, F35-2037, and F35-2038) will be drilled on the south 
side of trailer TA-35-236. Borings F35-2035 and F35-2036 will be drilled approxi
mately 15 ft apart and 10ft from the trailer; borings F35-2037 and F35-2038 will be 
drilled approximately 15 ft apart and 25 ft south of the trailer (Figure 7 -19). Additional 
borings may be installed if areas with above-background radiation or detectable 
vac concentrations are identified during the environmental surveys. 

If an outfall from this septic system is located during the field surveys, three surface 
soiVrock samples will be collected from the discharge drainage pathway beneath the 
outfall either at locations of radiation or vac anomalies; if no anomalies are found, 
the samples will be collected at 20-ft intervals measured from the outfall discharge 
point. 

SWMU No. 35-009(b) - Subsurface Investigation 

SWMU No. 35-009(b) is located on the southeast side of warehouse TA-35-67 and 
consists of septic tank TA-35-76, distribution box TA-35-77, and a leach field near 
the mesa edge (Figure 7-20). The exact location of the leach field is uncertain, but 
a 1965 aerial photograph shows a rectangular area ofdisturbed soil which is believed 
to represent the leach field on the east side of the septic tank (Figure 7-20). An outfall 
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may have discharged overflow from the system into Ten Site Canyon, but the 
existence of the outfall has not been confirmed by engineering drawings or field 
walkovers. This septic system served TA-35-67 and possibly other buildings 
between 1966 and 1975. No documentation exists regarding the types of materials 
released to this system. 

Four boreholes will be drilled at this site to assess potential subsurface contamina
tion at SWMU No. 35-009(b). Two boreholes (F35-2039 and F35-2040) will be drilled 
on either side of the septic tank (TA-35-76) to assess potential leakage from the tank 
and distribution box (Figure 7-20). The exact locations of these holes will depend on 
rig access, which is limited because of the steep slope in the area. (Note: If the tank 
and distribution box are removed as a VCA before sampling begins and no 
contaminated soils are encountered around these structures, these boreholes will 
not be drilled.) To investigate possible contamination in the leach field area, two 
borings (F35-2041 and F35-2042) will be drilled beneath the asphalt near the guard 
rail at the canyon edge (Figure 7-20). Although most of the leach field is south of the 
guard rail, the steep slope and thick vegetation prevent drilling in that area. 

If an outfall from this septic system is located during the field surveys, three surface 
soiVrock samples will be collected from the discharge drainage pathway beneath the 
outfall either at locations of radiation or VOC anomalies; if no anomalies are found, 
the samples will be collected at 20-ft intervals measured from the outfall discharge 
point. 

SWMU No. 35-009(c) - Subsurface Investigation 

SWMU No. 35-009(c) is located on the north edge of the mesa near Mortandad 
Canyon on the north side of TA-35-2 (Figure 7-21). The system consists of a 1,290
gal. septic tank TA-35-44, distribution box TA-35-45, and an extensive leach field 
that underlies the dirt access road west of trailer TA-35-261 (Figure 7-21). Overflow 
from the system was discharged into Mortandad Canyon from two outfalls located 
at the east and west ends ofthe leach field (Figure 7-21 ). The system served TA-35-2 
between 1961 and 1990. 

Potential subsurface contamination at this site will be assessed by drilling eight soil 
borings. Two borings (F35-2049 and F35-2050) will be drilled to assess leakage 
from the tank; F35-2049 will be installed 5 ft west of the distribution box and F35-2050 
will be installed 5 ft east of the distribution box (Figure 7-21). (Note: If the tank and 
distribution boxare removed as a VCA before sampling begins and no contaminated 
soils are encountered around the structures, these boreholes will not be drilled.) Six 
boreholes (F35-2051, F35-2052, F35-2053, F35-2054, F35-2055. and F35-2056) 
will be drilled in the dirt road to assess possible contamination beneath the leach 
field. The locations of these borin gs are shown in Figure 7-21 . Additional borings may 
be installed if areas with above-background radiation or detectable VOC concentra
tions are identified during the environmental surveys. 

Potential release of COCs from the two outfalls at SWMU No. 35-009(c) will be 
assessed by collecting three surface soiVrock samples from the discharge drainage 
pathway beneath each of the two outfalls for a total of six samples. These samples 
will be collected either at locations of radiation or VOC anomalies; if no anomalies 
are found, the samples will be collected at 20-ft intervals measured from the outfall 
discharge points (Figure 7-21). 
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SWMU No. 35-009(d) - Subsurface Investigation 

SWMU No. 35-009(d) is located at the northeast corner of the mesa, east of cooling 
tower TA-35-33. This septic system served the Fast Reactor Core Test Building 
(TA-35-27) between 1966 and 1990. The system consists of a combination septic 
tank/dosing chamber (TA-35-65) and a leach field that underlies the dirt access road 
that extends eastward from the cooling tower into Ten Site Canyon (Rgure 7-22). 
The 1990 SWMU report indicates that an outfall to Mortandad Canyon may be 
associated with this system (LANL 1990,0145), but available engineering drawings 
and field walkovers have not confirmed its existence to date. 

A total of six soil borings will be drilled at this site to investigate potential subsurface 
contamination. To assess possible leakage from the tank/dosing chamber, two 
borings (F35-2057 and F35-2058) will be drilled on the north side of TA-35-65 
(Rgure 7-22). Limited rig access space prevents borings from being drilled on the 
south side of this structure. (Note: If the tank/dosing chamber are removed as a VCA 
before sampling begins and no contaminated soils are encountered around the 
structure, these boreholes will not be drilled.) Four borings (F35-2059, F35-2060, 
F35-2061, and F35-2062) will be drilled in the dirt road to assess potential 
contamination beneath the leach field. The locations of these holes are shown in 
Figure 7-22. Additional boreholes may be installed if areas with above-background 
radiation or detectable vac concentrations are identified during the environmental 
surveys. 

If an outfall from this septic system is located during the field surveys three surface 
soiVrock samples will be collected from the discharge drainage pathway beneath the 
outfall either at locations of radiation or vac anomalies; if no anomalies are found, 
the samples will be collected at 20-ft intervals measured from the outfall discharge 
point. 

7.10.3 Sample Screening and Analysis 

Each sample collected will be screened for contact radiation with a scintillation 
detector. All sample packages must be screened for surface contamination and 
contact radiation. All samples will be analyzed for svacs: metals; gross-alpha, 
-beta, -gamma; gamma spectrometry; alpha spectroscopy; and tritium (soil). The 
subsurface soil samples collected from SWMU Nos_ 35-009(c and d) will also be 
analyzed for vacs. Table 7-8 outlines the total number of matrix and OA/QC 
samples required for this field investigation, the corresponding analyses, and 
sample requirements. 
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7.11 SWMU Aggregate G, Phase I 

The sampling study area for SWMU Nos. 35-01 O(a-d) is shown in Figure 7-24. All of 
these SWMUs are listed in the HSWA Module VIII (EPA 1990, 0306) (Table 1-1). 
Three lagoons, SWMU Nos. 35-01 O(a, b, and c) were installed in 1975 and are still 
active. These lagoons have concrete sides and bentonite-lined bottoms. The filter 
pit, SWMU No. 35-010(d}, was constructed in 1980 and is lined with plastic. The 
lagoons are located in Ten Site Canyon near the confluence of the small feeder 
stream located in SWMU No. 35-003(r) and the Ten Site Canyon channel. The 
lagoons receive wastes which include sanitary waste, small quantities of radionu
clides, solvents, acids, bases, and photo-processing wastes from TAs-35. -48, -50, 
-55, and -64. It is not known if the lagoons andlor filters have released contaminants 
to the underlying soils/tuff or if possible hazardous SUbstances have been released 
at the sand filter outfall. The outflows from the sand pits are monitored under an 
National Pollutant Discharge Elimination System (NPDES) permit. The lagoons are 
scheduled for decommissioning when the Laboratory-wide Sanitary WasteWater 
System Consolidation (SWSC) waste lines become operational. Therefore, a limited 
Phase I investigation will be implemented and a more comprehensive execution of 
the sample plan will be coordinated with D&D activities. 

7.11.1 Sampling Plan Rationale and Objectives 

The conceptual model for the SWMU No. 35-010 aggregate is potentially leaking 
lagoons containing an unknown variety of hazardous materials. The site could have 
been contaminated before the construction of the lagoons by discharges from 
SWMU No. 35-003(r). The previous contamination will be difficult to distinguish from 
contamination by the lagoons, therefore, a detailed search (in coordination with D&D 
activities) upstream in Ten Site canyon will be conducted. Data gathered from 
SWMU No. 35-003(r) (directly upstream from lagoons) will be used to supplement 
that collected from SWMU No. 35-010 for analysis. 

The focus of Phase I will be the analysis of the material in the lagoons and drill 
samples collected from under the lagoons to see If the lagoons are discharging into 
soiVrock directly beneath the bentonite base. 

A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMU Aggregate G is presented in Figure 7-25 and discussed in the following text. 

7.11.2 Phase I Field Investigation Activities 

The technical approach for the Phase I investigation in Aggregate G will consist of 
four tasks. These tasks include the engineering survey and environmental surveys 
discussed in Section 7.4, liquid/sludge sampling, and subsurface investigation. 

Liquid/Sludge Sample Collection 

Two locations in each lagoon will be selected for collection of liquidlsludge samples. 
Each sample will be collected 38 ft from each end of the two lagoons on the south 
and 80 ft from each end along the axis of the lagoon on the north (Figure 7-24). Two 
samples will be collected at each location. Samples will be collected at 1 ft and 3 ft 
below the liquid surface by using a weighted bottle sampler. A second set of samples 
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Figure 7-24. Schematic sample location map for SWMUs 35-010 (a through c), Aggregate G. 
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Initiate field sampling of SWMU Aggregate G 

Perfonn engineering and environmental surveys as descnbed in Section 7.11.2 
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Figure 7-25. Decision logic for the sampling and analysis of SWMU Aggregate G. 
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will be collected from the top and base of the sludge using a grab sample. The liquid 
and sludge samples will be analyzed for VOCs; SVOCs; PCBs; metals; gross-alpha. 
-beta, -gamma; gamma spectrometry; and alpha spectroscopy (Table 7-9). 

Subsurface Investigation 

A single hole will be drilled using a wireline coring method at a 45 degree angle under 
the lagoons to try to intersect fractures and to determine if leakage is occurring. This 
hole will be continuously cored from the surface with samples being taken on 5-ft 
intervals. The hole will be a minimum depth of 50 ft. All samples will be field-screened 
for radioactive contaminants and VOCs. Samples indicating highest contamination 
will be sent to the laboratory for analysis. If no contamination is found, a random 
section of recovered material will be analyzed. Analysis will include testing for VOCs; 
SVOCs; PCBs; metals; gross-alpha, -beta, -gamma; gamma spectrometry; alpha 
spectroscopy; and soil/rock moisture content (Table 7-9). The location ofthe hole will 
be surveyed and recorded into the NMSP Coordinate System and recorded on the 
site base map. 

7.11.3 Sample Screening and Analysis 

Each sample collected will be screened with a scintillation detector for contact 
radiation. All sample packages must be screened for surface contamination and 
contact radiation. 
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TABLE 7·9 
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7.12 SWMU Aggregate H, Phase I 

The location of SWMU Nos. 35-014(a and b) at the east end of TA-35 are shown in 
Figure 7-26. Both of these SWMUs are listed in the HSWA Module VIII (EPA 1990, 
0306) (Table 1-1), but were formally listed as 35-014. ThissectionofTA-35 is located 
on a finger mesa between Mortandad and Ten Site canyons. SWMU No. 35-014(a) 
is the site of radionuclide-contaminated soils affected by deposition of stack 
emissions. Environmental monitoring of peach trees in the vicinity of the exhaust 
stack shows that they contain radionuclides. SWMU No. 35-014(b) is the approxi
mate site of a leaking drum that reportedly contained oil with 50.4Ilg/g of PCBs. The 
leaking drum was found near the southwest comer of the northwest wing oftA-35-2; 
the exact original location of the drum is unknown. 

According to archival information in Chapter 3.0, the waste stream forthis aggregate 
contains radionuclides from the exhaust stack and PCBs from the leaking drum. The 
stack was used to exhaust, among other things, a tritium glove box facility that 
operated in the basement of TA-35-2. The releases of several thousand curies of 
tritium to the atmosphere annually were reported between 1954 and 1979. The 
leaking oil drum may have contained PCBs. The drum was removed, but it is not 
known if all the surrounding contaminated material was removed. The release of oil 
containing 50.4 Ilg/g PCBs is documented to have occurred in 1985 (Scholl Fritz 
1985,04-0083). 

7.12.1 Sampling Plan Rationale and Objectives 

The objective of surface/near-surface characterization for this aggregate is to 
determine if contamination exists. The characterization process will generate the 
following sampling activities: 

• 	 Collecting soiVrock data to determine if contaminants exist. 

• 	 Collecting soiVrock data to support transport model calculations. 

The conceptual model for this aggregate is as follows: 

• 	 The area in which releases have occurred (SWMU No. 35-014[a]) is heavily 
ind ustrialized, and most of the area was covered with an asphalt cap before 
any known releases. 

• 	 A grass-covered and soil area surrounds portions of building TA-35-2 and 
is a likely location for contaminants. Soils in the grass area around TA-35-2 
will be analyzed. 

• 	 The asphalt cap allows rainfall to wash the potential contaminants to outfall 
gutters. The soils beneath the gutters will be analyzed. The soils that receive 
moisture from the roof of T A-35-2 will also be analyzed. 

• 	 Soil at SWMU No. 35-014(b) will be analyzed for PCBs, which are thought 
to be localized at the spill sight. 

A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMU Aggregate H is presented in Figure 7-27 and discussed in the following text. 
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Figure 7-26. Schematic sample location map for SWMUs 3S"()14(a and b), Aggregate H . 
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Initiate field sampling of SWMU Aggregate H 

Perform engineering and environmental surveys as described in Section 7.12.2 

Does the Flag surface location 
Default to sample analysis plan I NO. survey indicate YES I 

and define grid pattem 
grid pattem for sample locations ~ anomalies or 'hot spots' .. ! to accommooate

if called for in Sample Plan within the I anomalies or 'hot spots'
SWMU? -----l.--------il 

Implement Phase j Field Sampling Plan for Aggregate H 

Subsurface Investigation 

Complete 11 borings as descnbed in Section 7.12.2 

Perform analytical laboratory analysis tor COCs listed in Section 7.12.3 

i~ 
0.minimum~, NO 
! called for in Section 7.12.2 l"----------.l 

been reached? 

Stop sampling 

Do the data 

Perform statistical and 
 collected in Phase I NOYES 

modeling analysis to support sampling confirm the presence of 1-_... Submit recommendation 
Phase II data collection or contaminants of concern at for no further action 

VCA called for in Sampling Plan this SWMU or SWMU 
Aggregate? 

Generate tech memol work plan modifications 

Figure 7-27 Decision logic for the sampling and analysis of SWMU Aggregate H. 
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7.12.2 Phase I Field Investigation Activities 

The sampling plan is designed to locate potential contaminants at their source 
(Figure 7-26). AIROOS models will be used to assist in the characterization process 
(see Appendix C). The field activities will include the engineering survey and 
environmental survey discussed in Section 7.4, and surface sampling. The radiologi
cal survey will be conducted between established sample location points to help 
guide surface sampling locations between grid points. 

Eleven boreholes will be drilled into the grassy area on the south and west sides of 
TA-35-2 to a depth of 3 ft by a hand auger (power-assisted if necessary). Upon the 
retrieval of soils, the entire recovered section will be screened for radiation. One 
sample for each planned analysis will be collected in the area of soil with the highest 
observed radioactivity. If no observed radioactivity is found, samples from random 
locations in the recovered interval will be analyzed for radionuclides (Table 7-1 0). At 
location B-3 (SWMU No. 35-014[b]),samples will be analyzed for radionuclides and 
PCBs (Table 7-10). Boring will stop when field screen and field laboratory analyses 
indicate no contamination. Two additional 1-ft samples will be collected to confirm 
that no contamination exists. 

7.12.3 Sample Screening and Analysis 

Each sample will be screened with a scintillation detector for contact radiation. All 
sample packages will be screened for surface contamination and contact radiation. 
Samples gathered will be analyzed for PCBs (SWMU No. 35-014 [b]); gross-alpha, 
-beta, -gamma; gamma spectrometry; alpha spectroscopy; and tritium in soil. 
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TABLE 7·10 

PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE H 

Anal' ses ieQulred 

~ (J) 

~ 
w... a..'i" "'" ... ~ 

c.. So2
0 ...

1i' e u 0 
.tjI .. u... ... u e a: 
.c !. u >< 
c.. (J) .. 

"'"iji c.. .a... (J) .... ~ ... '" .. (.) dl'" ;;; 

SWMU SAMPLE NUMBER DEPTH e ... j. 1i' g g (.) 
~ ~ cC :!! > (J) a.. 

35-014 Hj~,U/U'A1 ()'11l 1 1 1 U U U U 
(a) rl35-2070'A2 ',211 1 , 1 0 0 0 0 

HJ~'UlU·Aj z·;j II 1 1 1 u U U 0 
H3S'2071-A1 ()'1 II 1 1 1 0 0 0 0 
H35-2071·A2 1·2 It 1 1 1 0 0 U U 
H35-2071·A3 2-311 1 1 1 0 0 0 0 
H35-2080·A1 ()'111 1 1 1 0 0 u u 
rl35·2080·A2 1-2 It 1 1 1 Q 0 0 0 
rl35-2080-A3 2-3 It 1 1 1 U 0 0 U 
rl35-2073·A1 0-1 It 1 1 1 0 0 0 0 
H!5-2073'A2 '-2 It 1 1 1 0 0 0 0 
H;;~20IJ-A3 Z-J II 1 1 1 U U 0 U 

L M30·2U/4-Al 0-1 It 1 1 1 0 0 0 0 
H35-2074-A2 1-2 It 1 1 1 0 0 a 0 
M35-2074-A3 2-3 It 1 1 1 0 0 0 0 
H35-2075-A1 ()'1 II 1 1 1 0 0 0 0 
H:'".«\Jf;r"" 1-211 , 1 1 0 0 0 0 
H35-2075·A3 2-3 II 1 1 1 0 0 0 0 
H35-2076·A1 0-1 II 1 1 1 0 U 0 0 
H35-2076-A2 '-2 II 1 1 1 0 0 0 0 
HJ5-2076-A3 2-3 II 1 1 1 U 0 0 U 
H35-2077·A1 ()'lIt 1 1 1 0 0 0 0 
H3~20If-A2 1-211 1 1 1 0 u 0 U 
H35-2077·AJ 2-311 1 1 1 0 0 0 0 
H;j5-20/Il-A 1 ()'1t1 1 1 1 0 0 0 U 
H35-207B·A2 1-2 It 1 1 1 0 0 0 0 

! HJ~ZU/a-AJ 2-J II 1 1 1 U U U U 
H35-2079-A1 0-111 1 1 1 0 0 0 0 
H3~,Ul9'A2 '-2 II 1 1 1 0 0 G 0 
H35-2079-A3 2-311 1 1 1 0 0 o I 0 

35-014 H35-20"=-Al 0-111 1 1 1 0 0 0 1 
(b) H35-2072-A2 '·211 1 1 1 0 0 0 1 

H35-2072-A3 2-311 1 1 1 0 0 0 , 
HlOsa1e tllankS 1 1 1 0 0 0 1 
t:lot1le t:llanKs 0 0 0 0 0 0 1 
Tnp Blanks 0 0 0 0 0 0 1 

UUPlicates 1 1 1 0 0 0 1 
TOTALS 35 35 35 0 0 0 7 

'Sedion 5.0 oHhe Generic Ouality AssUllIru (OA) Project Plan for ACRA Facility Investigations for the LANL EA Program 
(LANL 1991. 0843). includes U.S. EPASoIid Wasta (SW) 846 quanlitatiYe and detection limits lor the vanous required analylllS. 
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7.13 SWMU Aggregate I, Phase I 

SWMU No. 35-015(b), the location of a former waste oil treatment facility, is listed 
on the HSWA Module VIII (EPA 1990,0306) (Table 1-1). Close to the former waste 
oil treatment facility, but not listed on the HSWA Module, is SWMU No. 35-014(d), 
which was the location of a dielectric oil spill. Also close to SWMU No. 35-015(b) are 
SWMU Nos. 35-003(j and k), which are the location of oil storage tanks. Because of 
the proximity of SWMU Nos. 35-014(d) and 35-003(j and k) to SWMU No. 35-015(b). 
all four SWMUs will be aggregated into the Phase I investigation for SWMU No. 
35-015(b), the waste oil treatment facility. SWMU No. 35-015(b) and aggregates are 
located on the east end of TA 35 (Figure 7-28). This section of TA-35 is located on 
a finger mesa between Mortandad and Ten Site canyons. A Phase I investigation will 
characterize SWMU No. 35-015 and its aggregates according to the technical 
approach outlined in Chapter 5.0. 

Archival information in Chapter 3.0 indicates that dielectric oil dominates the waste 
stream from this SWMU aggregate. While the amount of dielectric oil spilled has not 
been documented. archival photographs show discharges and soil stains. Signifi
cant releases that occurred between 1986 and 1988 have been documented. 

7.13.1 Sampling Plan Rationale and Objectives 

The objective of surface and subsurface characterization for this SWMU aggregate 
is to determine if contamination exists. The characterization process will generate 
the following sampling activities: 

• 	 Collecting soiVrock data to determine if contaminants exist. 

• 	 Collecting soils/rock data to support transport model calculations. 

The conceptual model for this aggregate is as follows: 

No evidence exists that any 0&0 activity took place at Aggregate lotherthan 
capping the stained soils with asphalt. 

• 	 No evidence exists that any other constituent was spilled other than 
dielectric oil. Since the area was capped with asphalt. little dielectric oil is 
likely to have evaporated/transpired. and the contaminant's movement is 
likely to have been retarded. However. the proximity to other known 
contaminated sites requires a Phase I investigation of the area. 

• 	 The most likely transport mechanism for these areas is associated with 
hydrologic movement in the soil and vadose zone. 

• 	 If no 0&0 activity has occurred. the visual observation of soil stains will be 
the initial starting point for sample points. Archival information indicates the 
area detailed in the sampling plan is considered adequate for the Phase I 
investigation. 

• 	 Spills that have been washed down storm gutters are discussed in the SAP 
for SWMU No. 35-003(r) (the canyon disposal area for the wastewater 
treatment plant). SWMU No. 35-003(r) is the location of these gutters' 
outfalls. 
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Figure 7-28. Schematic sample location map for SWMUs 35-003(j and k), 35-014(d) and 
3S-01S(b), Aggregate I. 
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A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMU Aggregate I is presented in Figure 7-29 and discussed in the following text. 

7.13.2 Phase I Field Investigation Activities 

Field activities in this investigation include the engineering survey and environmental 
survey discussed in Section 7.4, surface sampling, and subsurface sampling. 

Following the engineering survey, a radiation survey will be conducted overthe area 
using a scintillation detector. Simultaneously with the radiation survey, the area will 
be monitored for the presence of VOCs using a OVA, FlO, or PIO. 

Surface Investigation 

The sampling plan will be developed in phases. The first phase will locate the areas 
that are likely to be contaminated. and the investigation will be expanded if 
contaminants are found. Two sections of asphalt surfacing, an area approximately 
30 ft by 10ft, will be removed at the northwest and southwest corners of building 
TA-3S-29 (Figure 7-28). The asphalt will receive a radiological field screen using a 
scintillation meter. Surface samples will be gathered in the first 6 in. of soil at 8 
random locations using a stainless-steel or Teflon scoop. 

Subsurface Investigation 

One borehole will be centered in each of the two areas in which the asphalt has 
been removed. and boring will extend to 6 ft in depth at 1-ft intervals. Boring will be 
conducted using a hollow-stem auger with a 5-ft split-barrel core sampler that will 
collect continuous core. Samples will be gathered from recovered sections indicating 
highest contamination (from field laboratory results). If no contamination is detected. 
random samples will be obtained from recovered sections. 

7.13.3 Sample Screening and Analysis 

Each sample collected will be screened with a scintillation detector for contact 
radiation. All sample packages will be screened for surface contamination and 
contact radiation. Samples will be analyzed at a for PCBs; SVOCs (in boreholes 
only); VOCs; gross-alpha, -beta, -gamma; gamma spectrometry; and alpha spec
troscopy (Table 7-11). 
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Initiate field sampling ot SWMU Aggregate I 

Perfonn engineering and environmental surveys as descriced in Section 7.13.2 

0 Does the YES Rag surface location 
Default to sample analysis plan . survey Indicate 'anddefine nrid pattem L;..grid pattem tor sample locations anomalies or 'hot spots'~ .. 

i ' , to ac:commodate 
if caIIed for in Sample PIan I \ within the / I 

~ SWMU? / ,anomalies or 'hot SPOIS' 
~ ~-------..-------~

l l 

Implement Phase i Field Samcllng Plan for Aggregate I 

SubsurtacelnvesDgauon Surtace Invesugauon 

Remove 30' x30' area or aspnaLt in two secllons; 
Auger one borehole in eacn of the clearElCl sections coUect aspnalt ana soli samples as oescnoed 

as described in Saction 7.13.2 in section 7.13.2 

NO~" /~"" NO 
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depth caJied tor In Section a:scoverea dunng envlronme"1taL 
7,13.2 been reacned? survey been sampled? 
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Do the data 

Perfonn statistical and 
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Generate tech memol work. plan mOdifications 

Figure 7-29. Decision logic for the sampling and analySis of SWMU Aggregate I. 
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TABLE 7·11 

PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE I 

SWMU SAMPLE NUMBER DEPTH 

Anal' ses Hequlrea 

~ ., 
'i" ... 
0; 
.I?., 
J:. .s
'l'... 
III e 
<!l 

~ 

i e 
U 
&. 
rn., 
E 
E., 

<!l 

>
0.. 
0 
u 
III e 
u., 
0.. 
rn., 
J:. 
0.. 

< 

rn w 
c.. 
~.. 
0 

U.a: 
>< 
>

..Q 

.!!!., 
0; 
~ 

III 
U a 
> 

III 
U a 
> rn 

III 
CD 
u c.. 

~ 
rn 
.5 
E 
'" :-e 
I

35-003 
(j) 

135-208H;1 surtace 1 1 1 0 1 0 1 0 
135-2082-S1 surtace 1 1 1 0 1 0 1 0 

35-003 
Ik) 

135-2083-::;1 surtace 1 1 1 0 1 0 1 0 
135-2084-::; 1 sunace 1 1 1 0 1 0 1 0 

35-015 
(b) 

130-2080-::; 1 sunace 1 1 1 0 1 0 1 0 
135-2086-::;1 surtace 1 1 1 0 1 0 1 0 
130-20t!f-::;1 sunace 1 1 1 0 1 0 1 0 
135-2088-::;1 sunace 1 1 1 0 1 0 1 0 
135-2089-A1 0-1 " 1 1 1 0 1 1 1 0 
I35-2089-A2 1-2 n 1 1 1 0 1 1 1 0 
130-2089-A3 2-3 " 1 1 1 0 1 1 1 0 
135-2089-A4 3-4 n 1 1 1 0 1 1 1 0 
135-2089-A5 4-5 " 1 1 1 0 1 1 , 0 
130-2089-A6 0-6 n , , 1 0 1 1 1 0 
135-2090-A1 0-1 " 1 1 1 0 1 1 1 0 
13b-2090-A2 1-2 n 1 1 1 0 1 1 1 0 
I35-2090-A3 2-3 n 1 1 1 0 1 1 1 0 
I35-2090-A4 3-4" 1 1 1 0 1 , , 0 
I35-2090-A5 4-0 n 1 , 1 0 1 1 1 0 
135-2090-A6 5-6 " 1 1 1 0 ~ 1 1 0 

Hlnsate blanKS 1 1 1 0 1 1 1 0 
botUe blanKs 0 0 0 0 1 1 1 0 

I rip blanKS 0 0 0 0 1 0 0 0 
uupllcates 1 1 1 0 1 1 1 0 
TOTALS 22 22 22 0 24 15 23 0 

'Section 5.0 ofthe Generic Ouality Assurance (OA) Project Plan for ReRA Facility Imrestigations for lhe LANL ER Program 
(LANL 1991. 0843), Includes U.S. EPASolid Waste (SW) 846 quamttative and detectIOn limits for lhe vanous reqUired analyJes. 
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7.14 SWMU Aggregate J, Phase I 

SWMU Aggregate J includes six sites that are associated with the former TA-42. All 
of these SWMUs are listed in the HSWA Module VIII (EPA 1990, 0306) (Table 1-1). 
SWMU No. 42-004 has been recommended for NFA and SWMU No. 42-002 has 
been renumbered to SWMU No. 42-002(a). The following SWMUs are included in 
the "Revised Sampling and Analysis Plan for OU 1129 Aggregate J" (LANL 
1992,04-0295) in Appendix E of this Work Plan: 

• 42-001 (a), an incinerator 

• 42-001 (b and c), two ash storage tanks 

• 42-002(a), an indoor storage and decontamination area 

• 42-002(b), an outdoor decontamination area 

• 42-003, an inactive septic system 

Aggregate J was revised because it is also the future site for construction of 
the Nuclear Safeguards Technology Laboratory (NSTL). The need for NSTL 
construction to start in FY93, plus the results from a reconnaissance sampling 
program (Fresquez 1991, 04-0075), has accelerated the investigation and the 
development of an interim action work plan pursuant to Section 3.12.2 of the 
Laboratory's Installation Work Plan and Section I of the Laboratory's RCRA 
Part B permit Hazardous and Solid Waste Amendments (HSWA) module. This 
interimaction investigation, which was completed in September 1992, focused 
on the extent of the contamination found at the SWMUs during the 
reconnaissance survey conducted in January 1991 (Fresquez 1991,04-0075). 
Following the collection of field samples and the evaluation of analytical 
results, a remediation plan will be recommended. 
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7.15 SWMU Aggregate K, Phase I 

Aggregate K includes SWMU No. 48-001 , an air exhaust system that is located on 
TA-48 , north of Pajarito Road, on Mesita del Buey (the southern finger of South 
Mesa) between Mortandad Canyon on the north and Two Mile Canyon on the south 
(Figure 7-30). This SWMU is not listed in the HSWA Module VIII (EPA 1990, 0306) 
(Table 1-1). The air exhaust system (SWMU No. 48-001) is part of building TA-48-1, 
the Radiochemistry Laboratory. There are nine exhaust stacks at SWMU No. 48-001 
(Figure 7-30): three stacks exhaust chemical fume hoods, three stacks carry 
exhaust from combustion boilers, one stack carries filtered exhaust from the alpha 
wing gloveboxes, one stack carries filtered exhaust from the hot cell addition, and 
one stack carries exhaust from a welding and degreasing booth in the basement. 

The alpha wing, located in the northeast end of the building, is used for processing 
high-level alpha and/or beta-gamma emitters and its stack carries exhaust from the 
gloveboxes. This air exhaust system (Stack FE54) is of concern as it carries 
radioactive particles into the atmosphere. Mixed fission products, uranium, and 
plutonium are in the airborne releases. Stack FE54 is currently permitted and 
monitored under National Emission Standards for Hazardous Air Pollutants 
(NESHAP), but its operational history is well documented and predates NESHAP. 
Because contaminated air has been vented to the atmosphere without proper 
filtration during the history ot this facility, the soil surrounding TA-48 has likely 
become contaminated. 

Reports covering the years 1967 to 1970 indicate routine airborne releases of 
plutonium, uranium, and mixed fission products from stacks. Total discharge ot 
airborne radioactivity was documented for 1967 through 1970 and 1971, and is 
presented in Tables 7-12 and 7-13. 

Average daily releases of alpha emitters were estimated to be less than 0.1 pCi/m3; 
releases for beta emitters ranged from 0.4 to 20 pCilm3 (LASL circa 1969, 0702). In 
1984, measured airborne releases totaled 1 ,566 ~Ci of mixed fission products, 1.3 
~Ci of uranium, and 2.6 ~Ci of plutonium (Becker et al. 1985, 0029). The high· 
efficiency particulate air (HEPA) filter area for the exhaust system was monitored for 
raaioactivity levels during a 1988 ER Program reconnaissance survey and was 
found to be 233 cpm (60 ~Alhr) above background (Shafer circa 1989, 04-0187). 
Potential contamination at this area has existed from 1957 to the present. 

In January 1991, five surface and five subsurface soil samples were collected from 
the site of a proposed parking lot immediately east of the security fence on the east 
side of TA-48 (Figure 7-30). The samples were "systematically collected over the 
entire area;" however, the exact locations from which samples were taken were not 
provided (Fresquez 1990, 04-0073; Fresquez 1991, 04-0077). The proposed 
parking lot area was suspected of being contaminated by fallout from improperly 
filtered air emissions. Levels of gross-beta and -gamma activity in all surface and 
subsurface samples were at background. However, gross-alpha activity ranged from 
background to 45 pCi/g for surface soil samples and from background to 65 pCi/g for 
subsurface samples. Alpha activity was below the Department of Energy (DOE) 
guideline value of 75 pCi/g for subsurface samples, but surface soil samples from the 
western and northwestern half of the proposed parking area exceeded the DOE 
guideline of >25 pCilg for surface alpha activity (Fresquez 1991, 04-0077). 

In April 1991, five surface and five subsurface soil samples were collected north of 
TA·48 as part of an Environmental Restoration Interim Action (ERIA) reconnais-
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TABLE 7·12 

TOTAL DISCHARGE OF AIRBORNE RADIOACnVITY 
AT TA-48 FOR 1967 THROUGH 1970 

Source ot 
Pollutant Pollutant 

1967 
(CI) 

1968 
(CI) 

1969 
(CI) 

1970 
(CI) 

Slacks 235U 1.7 x 10-4 1.3xl0-4 6.5 x 10-4 2.4 x 10.5 

Slacksi Fpb 1.7 x 10.2 1.29 x 10.2 3.9 x 10"3 1.4xl0·3 

Stackse 239pu 1.10X10-4 1.46 x 10-4 1.26 x 10-4 3.1 x 10"5 

FE-45,46 d 239pu 2.6 x 10'5 

FE-45.46 d Fpb 1.6 x 10.3 

FE.51 d 239pu 7.2 x 10'9 

FE.51 d Fpb 6.9 x 10-il 

SaUTes: Voelz (1971, 04·0194). 

i Total discharge from stacks 1. 2, and 3. 

b Fission prodLds. 

c T olal discharge from stack 2. 


d New operations in 1970. 

TABLE 7-13 

AIR EMISSIONS OF RADIONUCUDES AT TA-48 FOR 1971 

Source 01 Pollutant Concentration in Air Tolal Quantity Released 
Pollutant

(Slacks) (!lCUml) Dwring Reporting Period 
(j.lCi) 

FE-l1, 12, 13 235U 8.2 x 10.14 6 

FE·l1,12.13 Fpa 2.7 x 10.13 219 

FE-15,16 239Pu 1.6x 10-4 11 

FE-15,16 Fpa 6.0x 10.13 509 

FE·37, 38,29,40 235U 4.9 x 10.15 0.4 

FE·37, 38, 39, 40 Fpa 4.1 X 10.14 4 

FE·45 239pu 1.0x 10.14 8 

FE·45 Fpa 1.7 x 10.12 1,018 

FE·51 239Pu 2.6x 10.15 0.1 

FE-51 Fpa 2.4x 10.14 

SOUlf:S: LASL (1972, 04..Q146\. 
aFission proaucts. 
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sance survey at the site of a proposed building, the Weapons Isotope Separator 
Facility (Fresquez 1991, 04-0079). Surface samples were defined as samples taken 
between 0 and 4.8 ft in depth, and subsurface samples were defined as samples 
collected from greater than 4.8 ft in depth (Fresquez 1991, 04-0078). The samples 
were taken in the vicinity of SWMU Nos. 48·001,48-005, and 48-007{e) (Figure 
7-30). Levels of gross-alpha and -gamma activity were at background for all samples 
collected. No PCBs or SVOCs were detected in any of the samples. All samples 
revealed concentrations of TCLP metals (Ag, As, Ba, Cd, Cr, Hg, Pb, and Se) to be 
less than EPA guideline levels. Trace amounts of three VOCs (p-Cymene, cumene, 
and Freon) were detected at <52 ppb. EPA action-level concentrations are not listed 
for these VOCs (Fresquez 1991, 04-0079). 

7.15.1 Sampling Plan Rationale and Objectives 

The basic objective of the surface and subsurface characterization for this SWMU 
is to determine if contaminants are present, and if found, initiate investigations as to 
whether or not the contaminants have migrated. The characterization process will 
meet the following sampling objectives: 

• 	 Collecting geologic data (e.g., attitude and frequency of linear features such 
as fractures, attitude of tuff units, textures of volcanic rocks) to support 
transport model calculations. 

• 	 Classifying contaminant pathways on the surface and subsurface. 

• 	 Detecting and classifying contaminants. 

• 	 Originating investigations to determine if contaminants have migrated 
laterally and vertically. 

The conceptual model for SWMU No. 48-001 is thought to involve a three-stage 
process: 

1) 	 Airborne material expelled from the exhaust systems is deposited (settled) 
onto the soils. The mechanisms governing the deposition of contaminants 
are wind direction, stack height and velocity, and particle size. 

2) 	 Contaminants deposited on soils are washed into Mortandad Canyon. The 
mechanisms governing sediment transport are run-off and particle size. 
Run-off is controlled by the amount of precipitation, the grade of the surface, 
and the rate of infiltration. 

3) 	 Contaminants deposited on soils are transported by water and infiltrate into 
the soil horizon (unsaturated zone) as colloids. The depth colloidal particles 
migrate is controlled by flux and sorption. 

In the preliminary SAP development of Aggregate K, the AIRDOS-EPA model was 
used to predict the location of contaminant particle deposition. Emissions of 9OSr, 
144Ce, 137CS, 241Am, 239pU, and 238pU were modeled (Figures 7-31 and 7-32). Other 
contaminants are not presented because AI RDOS predicted the deposition pattern 
to be similar for all contaminants modeled. Further discussion of AIRDOS modeling 
results is located in Section 7.2. 
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Figure 7-31. Isopleth map showing the distribution of Cs-137 at SWMU 48-001, TA-48 stack FE54. 
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A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMU Aggregate K is presented in Figure 7-33 and discussed in the following text. 

7.15.2 Phase I Field Investigation Activities 

The sampling plan is designed to locate potential contaminants at their most likely 
source. The field activities will include the engineering survey and environmental 
survey discussed in Section 7.4, and surface and subsurface sampling (Figure 7-30). 

During the environmental survey, observations will be made to note any drainage 
gullies to the canyons; if any exist, they will be mapped as potential transport 
pathways for sediment. Observations will also be made on the canyon edges to 
identify fracture patterns in the tuff underlying the soils; if any prevailing fracture 
geometry is observed, these will be mapped. 

Four locations will be sampled in the area in which the AIRDOS model predicted 
higher concentrations of radionuclides. and one location in which the model 
predicted low concentrations (Figure 7-32). This will helptoconfirm modeling results 
(validate the model). 

The sampling objective is to sample within the higher concentration isopleths as 
predicted by AIRDOS. Figure 7-30 shows the approximate sampling locations. 
Samples will be taken by hand auger; however, the surface sample may be taken 
with a Teflon or stainless-steel scoop. Logs describing soil horizon changes will be 
prepared. Three samples will be taken at each location on the surface, top 1 ft, and 
subsurface. Subsurface sampling will continue as deep as the hand auger allows. 
Soils are expected to have a depth of 2 to 3 ft. The samples will be surveyed 
(scanned) on site for radiation, vertical samples will be taken until radiation is not 
detected or is at background levels. 

7.15.3 Sample Screening and Analysis 

Each sample will be screened with a scintillation detector for contact radiation. All 
sample packages will be screened for surface contamination and contact radiation. 

Soil samples with detectable levels of organic vapors, screened using a PIO 
or OVA, will be analyzed for VOCs. Archival information provides little information 
on the identity of site contaminants; therefore, the first 50% of all surface locations 
will be analyzed for the full radiological and metal analytical suite (Table 7-14). 
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Initiate lield sam piing 01 SWMU Aggregate K 

Perform engineering and environmental surveys as described in Section 7.15.2 

YES Flag suriac& locaiion 
ana deline gna partem 

to accommoaate 
anomaiies or 'hot soots' 

l 
Implement Phase I Field Samoling Plan lor Aggregate K 

Validate AIRDOS model ot the site through surlace sampling 

Collect 4 samples as descnbed in Section 7.15.2 

Perform analytical laboratory analysis for COCs listed in Section l.15.3 

~, ;--------------------~
i Perform statistical and I YES / collected in Phase i "'.\ NO 'I' 

modeling analysis to support ,I samDling confirm the presenc& ot Submit recommenaation f I 
Phase II data collection or \ contammants of concern at ) for no further aCIIon 

VCA called for in Sampling Plan , ~ this SWMU or SWMU / ' 
~ ~--------~------~ 

Generate tech memol woO< plan modifications 

Figure 7-33. Decision logic for the sampling and analysis of SWMU Aggregate K. 
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TABLE 7·14 
PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE K 

SWMU SAMPLE NUMBER DEPTH 

Anal ses ReqUired 

~ 
E., 
'i" 

~ 
-9
..; 

oS: 
c.. 
'P.... 
e 

CJ 

~ 

~ e 
u 
8
In., 
~ ., 

CJ 

>c.. 
0 
u.. e 
u.. 
c.. 
In., 
oS: 
Q. 

:;;: 

In w 
c.. 
~ 

5 
u.c: 
>< 
>
..c.. 
"iii 
0; 
:;; 

.. 
U 
0 
> 

.. 
u 
0
> 
In 

.. 
III 
u 
c.. 

'5 
In 
.5 
E 
::J

:€ 
I

48-001 K48-2oo1-A1 0-1 It 1 1 1 1 , 0 0 
K48-2oo1-A2 '-2 It 1 , , , 1 0 0 
1\48-2001-A3 2-3 Tt , , , , , 0 0 
r\48-2oo2-A 1 0-1 n , , , , , a a 
K48-2oo2-A2 '-2 It , 1 , , 1 0 0 
K48-2oo2-A3 2-3 It , , 1 1 , 0 0 
K48-2oo3-A' 0-' It , , 1 1 , 0 0 
K48-2oo3-A2 '-2 n , , 1 1 1 0 0 
K48-2OO3-A3 2-3ft 1 1 1 , 1 0 0 
1\48-2004-A1 0-1 Tt 1 1 1 1 1 a 0 
K48-2oo4-A2 1-2ft 1 , 1 1 1 0 a 
1\411-2oo4-A3 2-3 Tt 1 1 1 1 1 0 a 
1\48-2005-A1 I G-l Tt 1 1 1 1 1 0 0 
1\48-2005-1\2 1-2 Tt , 1 1 1 " 1 0 0 
1\48-200b-A3 2-3 n 1 1 1 1 1 a 0 

Rlnsale tllanks 1 1 1 1 1 0 a 
bOttle blanKS 1 1 1 1 

,. 
1 0 0 

I riP blanKS a 0 0 0 0 0 0 
Duplicates 1 1 1 1 1 0 a 
IUIAL!:) 18 18 18 18 a 18 0 0 

'Section 5.0 ofthe Generic Ouality Assurance lOA) Project Plan lor RCRA Facility Investigations for the LANL ER Program 
(LANL 1991,0843), Includes U.S. EPASolid Waste (SW) 846 quantitative and detection limits for the various required analytes. 

.. A discrete sample will be collected and analyZed for VOCs only If VOCs are firsf detected using the appropriate OVA, 
FID, or PID field instrument. 

=IFI Work Plan for au 7729 Seotember 7993 



Sampling and Analysis Plans Chapter 7 

7.16 SWMU Aggregate L, Phase I 

SWMU Nos. 48-002(a and b) include a former container storage area and are 
Phase I characterization areas according to the process outlined in Chapter 5.0. 
Both of these SWMUs are listed in the HSWA Module VIII (EPA 1990, 0306) (Table 
1-1 ). SWMU Nos. 48-002(a and b) are located on TA-48, north of Pajarito Road, on 
Mesita del Buey (the southern fingerof South Mesa) between Mortandad Canyon on 
the north and Two Mile Canyon on the south (Figure 7-34). The open circles in Rgure 
7-34 show the location of SWMU Nos. 48-002(a and b). 

The storage area (SWMU No. 48-002) was located on the south end of building 
TA-48-1. the Radiochemistry Laboratory (Figure 7-34). SWMU No. 48-002(a) was 
a storage area outside of the building. SWMU No. 48-002(b) was a container storage 
area located at one of the loading dock areas. 

An initial field observation report (Perkins 1986. 04-0169) mentioned the presence 
of about 200 rusty flasks in decayed and broken wooden-frame holders at SWMU 
No. 48-002{a). A follow-up memorandum (Garvey 1986, 04-0087) confirmed the 
presence of these flasks. Each flask was estimated to hold about 2 quarts of high
purity mercury, which was thought to have been recycled at TA-50-1 by a triple 
distillation process to remove radionuclides. The flasks were estimated to have been 
there for several years starting between 1976 to 1981 and ending approximately 
1989, when the mercury was eventually removed (LANL 1990, 0145). The available 
documentation contains no indication of any spills or leaks associated with this 
storage area; however, because the documentation is sparse and unclear, this 
SWMU was not ihcluded on the NFA list. As no reported spills or leaks associated 
with the mercury storage area exist, the area might not have been contaminated with 
mercury; regardless, sampling will be conducted as described in this SAP. 

SWMU No. 48-002(b) was a container area located at one of the loading dock areas 
on the south side of building TA-48-1. The 1986 Comprehensive Environmental 
Response Program (CEARP) field survey noted the presence of labeled and 
unlabeled drums at the site, and evidence of spills and leaks (Perkins 1986, 
04-0169). A November 1988 field survey noted spills at this area. which were 
apparently from leaky drums. The 1989 Laboratory subcontractor environmental 
audit noted only one long, unlabeled cylinder (LANL 1990, 0145). All materials were 
removed from this area before July 1991, and the site is no longer used for storage. 

In January 1991, five surface and five subsurface soil samples were collected from 
the site of a proposed parking lot immediately east of the security fence on the east 
side of TA-48 (Fresquez 1990, 04-0073; Fresquez 1991, 04-00n). The proposed 
parking lot area was suspected of being contaminated by run-off from the container 
storage areas on the south side of the building. Levels of gross-beta and -gamma 
activity in all surface and subsurface samples were at background. However, gross
alpha activity ranged from background to 45 pCi/g for surface soil samples and from 
background to 65 pCi/g for subsurface samples. Alpha activity was below the DOE 
guideline value of 75 pCi/g for subsurface samples, but surface soil samples from the 
western and northwestern half of the proposed parking area exceeded the DOE 
guideline of 25 pCi/g for surface alpha activity (Fresquez 1991, 04-00n). No VOCs 
were detected in any of the samples, and most samples did not contain detectable 
levels of SVOCs. Di-n-butyl-phthalate (an SVOC plasticizer) was detected in two 
samples at 1 ppm (below the EPA action level). The only PCBs detected, mixed 
arochlors at <0.61 ppm, were also below EPA action levels. 
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7.16.1 Sampling Plan Rationale and Objectives 

The objective of the surface and subsurface characterization for this SWMU is to 
determine the presence of contaminants, and if found, initiate investigations to 
determine whether the contaminants have migrated. The characterization process 
will meet the following sampling objectives: 

• 	 Collecting geologic data (see Section 7.11) to support transport model 
calculations. 

• 	 Classifying contaminant pathways on the surface and subsurface. 

• 	 Detecting and classifying contaminants. 

• 	 Originating investigations to determine if contaminants migrated laterally 
and vertically. 

The conceptual model for SWMU No. 48-002 takes into account two means of 
contaminant occurrence and transport: 

1) 	 Mercury or other stored contaminants may have been spilled in the storage 
area, and/or storage tanks on paved surfaces may have leaked. The 
contaminants may have been transported from the paved surfaces to 
exposed soils by surface run-off. 

2) 	 Contaminants deposited on soils may have been transported by water and 
infiltrated into the soil horizon (unsaturated zone) as colloids. 

A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMU Aggregate L is presented in Figure 7-35 and is discussed in the following text. 

7.16.2 Phase I Field Investigation Activities 

The sampling plan is designed to locate potential contaminants. The field activities 
for this aggregate include the engineering and environmental surveys discussed in 
Section 7.4, and surface sampling (Figure 7-34). During the engineering and 
environmental surveys, any stained areas will be identified. 

Four locations will be sampled in the storage area or in areas in which staining is 
detected. Rgure 7-34 shows the approximate sampling locations. 

Soils are expected to have a depth of 2 to 3 ft. At each sampling location, samples 
will be collected at the surface, in the 1·ft interval beneath the surface, and in the 
interval between 1 and 3 ft below the surface. Surface samples will be taken with a 
Teflon or stainless-steel scoop. Subsurface samples will be taken using a hand 
auger. Observations pertaining to soil horizon changes will be recorded. The 
samples will be surveyed (scanned) on site for radiation and for organic vapors using 
a PID or OVA. 
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Initiate field sampling of SWMU Aggregate L 

Perfonn engineering and environmental surveys as descnbed in Section 7.16.2 

Does the Flag surface location Default to sample analysis plan NO I survey indicate \ YES 
and define gnd pattem gridpattam for sample locations ~ anomalies or 'hot spots' .. I 

to accommOdatei if called for in Sample Plan I - . , within the ~ 
anomalies or 'hot scots' 

. "~ 

+ + 
Implement Phase I Field Sampling Plan for Aggregate L 
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Collect 4 samples as described in Section 7.16.2 

Perfonn analytical laboratory anaiysis lor COCs listed in Section 7.16.3 

+ 

,-----------------~. ~~ 

Perform statistical and 'YES'/ collected In Phase I " 
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Figure 7-35. Decision logic for the sampling and analysis of SWMU Aggregate L. 
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7.16.3 Sample Screening and Analysis 

Each sample will be screened with a scintillation detector for contact radiation. All 
sample packages will be screened for surface contamination and contact radiation. 
If positive radiological results are obtained from field screening, the samples will be 
analyzed in the laboratory for gross-alpha, -beta, -gamma; gamma spectrometry; 
and alpha spectroscopy. Samples with detectable levels of organics indicated by the 
PIO or OVA will be analyzed for VOCs and SVOCs. Samples that can be identified 
as possible container leaks or spills will be analyzed for metals, and samples 
collected from the mercury storage area will be analyzed for mercury. Table 7-15 
summarizes sampling requirements for SWMU Aggregate L 

TABLE 7-15 

PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE L 

I 

Analvses HeQulred' 
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fI)e 
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..c::: '" (.) g
SWMU SAMPLE NUMBER DEPTH 

Q. ... 0 (.);;;: :IS > tJ) Q,. 

42.Q02 L4I:l-2006-Al 5UnaCe 1 , , 1 1 0 
(a and b) L4I:l·2!106-A2 0-1 n 1 1 1 1 .. 1 0 

L4I:l·20Q6-A3 '-In 1 1 , 1 1 0 
L4I:l·2007·Al surtace 1 1 1 1 1 0 
L4Il'200I'A2 0-1 n 1 1 1 1 1 0 
L48·2007-A3 1-3 tI 1 1 1 1 1 0 

! ~48-2008-1'1 t sunace 1 1 ! 1 I Q 
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Hlnsate t:HanKS 1 1 1 1 1 Q 

t;ottle t:llanKs 1 1 1 1 1 0 
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iUIAI.::i 10 10 10 15 Q 15 0 

'Sedlon 5.0 ofthe Generic Quality AssInnce (OA) Project Plan lor ACAA Facillly IrwestigaUons lor the LANL ER Program 
(lANL 1991. 0643). includes U.S. EPASoUd Waste (SW) 646 quantJlallve and oetedlon Iiml\s lor the various requll'ed analytes. 

,. Adlscn!ts sa~1e wi" be collected aoo analyZed lor VOCs only. VOGs are first detected using 1I1e appropriate OVA. 
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7.17 SWMU Aggregate M, Phase I 

SWMU Aggregate M contains SWMU No. 48-003, an inactive septic system located 
north of Pajarito Road. SWMU No. 48-003 is listed in the HSWA Module VIII (EPA 
1990,0306) (Table 1-1). SWMU No. 48-003 was formerly SWMU No. 48-003(a and 
b) in the HSWA Module. The SWMU contains two components, a leach field and 
outfall. Figure 7-36 depicts the location of SWMU No. 48-003. A detailed description 
of the location, site activities, and history of SWMU No. 48-003 within au 1129 is 
found in Section 3.5 of this Work Plan. 

7.17.1 Sampling Plan Rationale and Objectives 

The objective of this Phase I sampling plan is to determine the presence or absence 
of surface and subsurface contamination at the locations of the SWMU. This 
sampling plan uses a judgmental sampling approach to investigate the septic tank, 
filter bed, and outfall that compose SWMU No. 48-003. If contamination is confirmed 
to be present after the Phase I investigation, a Phase II investigation will be 
conducted to determine the nature and extent of contamination at the site. Sampling 
activities are biased toward areas in which residual contamination is most likely to 
be present on the basis of the following conceptual model for a release at this site: 

• 	 The waste stream is not defined because archival information indicates that 
along with sanitary waste, an unknown variety and amount of other wastes 
were deposited into the septic system. 

• 	 Any remaining contaminant plumes may have moved vertically along 
fracture planes that are in contact with the leach fields and outfalls because 
of the transport mechanism provided by liquids associated with the waste 
stream. 

The surface investigations at Aggregate M are designed primarily to answer the 
following questions: 

1) 	 Does surface and subsurface contamination currently exist in Aggregate M? 

2) 	 Are there any near-surface artifacts remaining that represent potential 
contaminant release points? 

3) 	 What is the potential for surface and subsurface migration of contaminants? 

4) 	 What are the past waste stream constituents? 

If contamination is confirmed to be present after the Phase I investigation, a Phase 
II investigation will be conducted to determine the nature and extent of contamination 
at the site. 

Archival information indicates that the contaminants that may be present at SWMU 
No. 48-003 may include organics. inorganics, and radionuclides (Section 3.5). The 
septic system at SWMU No. 48-003 primarily received sanitary waste; however, an 
unknown amount of hazardous chemicals and radionuclides was suspected to have 
been discharged to the tank. The septic tank and filter bed were removed during a 
1986 D&D effort. The former site of the septic tank and a corner of the former filter 
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bed are currently located beneath building TA-48-45 (Rgure 7-36). The majority of 
the leach field area lies outside the building. Investigation of the leach field outside 
the building is considered to be indicative of potential contaminants located beneath 
the building. The soil beneath building TA-48-45 will not be investigated. Therefore, 
the Phase I investigation will be limited to the former filter bed outside the east 
perimeter of the building and the outfall discharge area located to the north. 

A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMU Aggregate M is presented in Figure 7-37 and discussed in the following text. 

7.17.2 Phase I Field Investigation Activities 

The technical approach forthe Phase I assessment of SWMU No. 48-003 will consist 
offourtasks. These tasks include the engineering survey and environmental surveys 
discussed in Section 7.4, subsurface sampling of the leach field area, and surface 
sampling of the outfall area (Rgure 7-36). 

During the land engineering survey, the former filter bed area and outfall will be 
located, and a 60-ft-wide by 90-ft-long area encompassing the entire filter bed will 
be located and staked into grid with blocks 30 ft by 30 ft (Rgure 7-36). The radiation 
survey will be conducted along the lines of the grid to identify potential radiological 
anomalies. Stationary radiological counts for a duration of one minute will be 
collected in the center of each grid block using a FIDLER and the area will be 
surveyed for the presence of VOCs using an OVA. 

SWMU No. 48..Q03, Filter Bed - Subsurface Investigation 

The septic tank and associated filter bed were decontaminated and decommis
sioned in 1986. According to engineering drawings, the former filter bed was a 
surface feature measuring 40 ft and 7 in. wide by 81 ft and 2 in. long. A 60-ft by 90-ft 
grid will be established during the engineering survey to cover the area of the leach 
field. During a 1988 site reconnaissance, gamma activity was measured at 14 mRl 
hr approximately 3 ft from the surface near the site of the former filter bed. These 
survey results suggest that D&D may not have been adequate and that remnant 
radioactive contamination may be present. 

First. six soil boring locations will be selected at anomalous areas identified within 
the grid during the environmental survey. If no anomalies are present, soil boring 
locations will be selected at random within each of the six grid blocks. One borehole 
will be drilled within the six (30-ft by 30-ft) grid blocks to identity potential contami
nation at the leach field. 

Once the area is surveyed and anomalies are identified, six soil borings will be 
installed to depth of 15 ft using a decontaminated continuous 5-ft core barrel. As the 
5-ft sections of core are retrieved from the borehole using a wireline, the soil and/or 
rock will be screened with a scintillation detector and PID. Screening measurements 
will be recorded on the field log. Soil will be sampled from intervals with the greatest 
above-background contamination. If no above-background contamination is de
tected, the upper 0 to 5 ft of the first core interval and the midpoint of the bottom two 
core intervals (5 to 10ft and 10 to 15 ft) will be sampled. Soil samples will be collected 
with a stainless-steel trowel. The purpose of the soil borings is to provide a 
contamination profile. if present, and to help gain geographic control as to the exact 
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Figure 7-36. Schematic sample location map for SWMU 48-003, Aggregate M. 
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Initiate lield sampling of SWMU Aggregate M 

t 

Perform engineenng and environmental surveys as descnbed in Section 7.17.2 

IDoes the Default to sample analysis plan Flag surface location \ YES II NO / survey indicate gridpattam tor sample locatlons and define grid pattem '~r----, anomalies ~r 'hot spots' if called for in Sample Plan to accommooateI \.. wlttnn the / I, anomalies or 'hot SPOIS' 

----------~---------. ~l 
Implement Phase I Field Sampling Plan tor Aggregate M 

t t 
Subsurtace Investigation Surface Outtallinvestlgation 

Are anomalous areas oi raoiation detecteo? Complete 6 bonngs at 'hot spots' as described 
in Section 7.17.2 

NO YESCollect 6 samples along 'I Collect samples as de-
natural drainage path scribed in Section 7.17.2 

1 Collect 1 sample at outfall discharge point 

Perform analytical laboratory analysis for caes listed in Section 7.17.3 

NO Has minimum sampling NO 


depth called for in Section 

7.17.2 been reacned? 


YES 

Slop sampling 

Do the data 

Perform statistical and 
 / collected in Phase IYES 

I sampling confirm the presence of\ NO Submit recommendation modeling analysis to support 
~....~ III

Phase II data collection or contaminants of concem at I I for no further action 
this SWMU or SWMU 

~~re~te~ --------lr------

Generate tech memol work plan modifications 

Figura 7-37. Decision logic for tha sampling and analysis of SWMU Aggregata M. 
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location of the former filter bed. The surface core samples will be used to determine 
the effectiveness of the 1986 0&0 and to ascertain residual contamination. 

The borings will be drilled and sampled at 5-ft intervals. or 2 intervals below which 
above-background measurements are no longer detected. If no contamination is 
present. drilling will stop. Appendix B contains the procedures for decontaminating 
sampling and drilling equipment. and for collecting soil and rock samples with a split
barrel core. 

Collected samples will be screened for radioactivity and submitted to the laboratory 
for analyses. Samples will be analyzed for gross-alpha. -beta. -gamma; gamma 
spectrometry; alpha spectroscopy; VOCs; SVOCs; and metals (Table 7-16). 

SWMU No. 48"()03, Outfall - Surface and Subsurface Investigations 

Samples will be collected from the outfall area in which potential contamination 
would most likely concentrate. The former outfall. also designated as SWMU No. 
48-003. received effluent from the septic tank and filter bed. Little is known about 
potential contaminants that may have discharged through the outfall; however. the 
septic system is suspected to have received hazardous chemicals and radionu
elides. 

The outfall discharged to a natural bare rock drainage area on the north-facing slope 
of Mortandad Canyon. Contamination is expected to be minimal in this area because 
the majority of the effluent volume probably flowed down the slope into the canyon. 
The objective of the outfall area sampling will be to determine the presence of 
potential contaminants along the trace of the outfall to the toe of the slope. 

First, the outfall area will be screened with a scintillation detector to identify 
anomalous areas of above-background radiation. If anomalous areas are detected. 
five surface samples locations will be selected. If anomalous areas are not identified. 
five samples will be selected along the path of the natural drainage channel in which 
remnant contamination is the most likely to accumulate. 

One surface soil from 0 to 6 in. or rock core sample will be collected from the outfall 
discharge point. Two surface soil or rock core samples will be collected from the 
drainage channel, and two samples will be collected at the toe of the slope (Figure 
7 -36). This area is being sampled because it is assumed to most likely have residual 
contamination. Samples will either be collected with a stainless-steel trowel for soil. 
or with a hammer and chisel for rock chips. 

Samples will be analyzed for gross-alpha, -beta, -gamma; gamma spectrometry; 
alpha spectroscopy; metals; VOCs; and SVOCs (Table 7-16). If contamination is 
detected. additional investigation will be necessary. 

7.17.3 Sample Screening and Analysis 

Each sample collected will be screened with scintillation detector for contact 
radiation. All sample packages must be screened for surface contamination and 
contact radiation. Subsection 2.1 of Appendix B contains a discussion of field 
screening procedures. All samples will be analyzed for gross-alpha, -beta. -gamma; 
gamma spectrometry; alpha spectrometry; SVOCs; and metals listed in Table V.8 
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ofthe ER Program Generic OAPjP. The soil boring samples collected from the leach 
field will also be analyzed for VOCs. Table 7·16 outlines the total number of matrix 
and OAlQC samples required for this field investigation, the corresponding analy
ses, and sample requirements. 

TABLE 7·16 


PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE M 


Ana ses Hequlfed 

SWMU SAMPLE NUMBER DEPTH 
',146·2010'01 1 1 1 1 1 0 0 
:\146-2010-C12 5-10 It 1 1 1 1 0 0 
M46-2010-63 10-15 It 1 1 1 1 u 0 
M48-201H:ll 0-5 It 1 1 1 1 0 0 
M46-201H:i2 ~1011 1 1 u u 
M48-2011-1:13 10-15 It 1 I 0 0 
,11148-2012·81 0-511 1 1 0 0 
M46-2012'1::I2 5·10 II 1 0 0 
,11148·2012·1:33 10-15 It 1 0 0 
M46-2013'l::Il o-SIt 1 0 0 

::-1011 1 1 u u 
M48-20I3-1;jJ 10-15 II 1 0 0 
M48-2014·81 a-51t 1 1 0 0 
M48-2O1HI2 5-10 II 1 0 0 
M48-2014·1;jJ 10-15 II 1 0 0 
M46-201S·Bl 0·5 f1 j 1 1 0 0 
M48-201~'i::!2 5·10 It 1 1 0 0 

,11148-20 15-t:!3 H)-15ft 1 1 0 0 
M46-2O 16·S1 sUr/ace o 1 0 0 
,11148-2017-::;1 sur/ace 1 0 1 0 0 
M48-2018-SI sunace 1 1 1 0 1 0 0 
M48-2019-::;1 sUr/ace 1 1 1 0 1 0 0 
M46-2020-::;1 sUr/ace 1 1 1 1 0 I 0 0 

HlnSa1e I::IlankS 2 2 2 2 t 200 
t:!olUe I::Ilanks 2 2 2 2 1 200 

Inp 81anlls 000 0 1 0 a 0 
LJuPlicales ,222120Jl.. 
i01ALS 29292929222900 

'Sedion 5,0 oltha Generic Ouality Assurance lOA) Project Plan lor ReRA FaCility Il1Vestigaiions for the LANL ER progrnm 
(LANL 1991, 0843), includes U,S. EPASoIid Waste (SW) 846 quant~ative and detection lim~ lor the vanous required analytes. 
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7.18 SWMU Aggregate N, Phase I 

SWMU Aggregate N contains SWMU No. 48-005, which includes abandoned 
radioactive waste lines 34, 36, and 38 located north of Pajarito Road. SWMU No. 
48-005 was listed in the HSWA Module VIII (EPA 1990, 0306) (Table 1-1). 
Remaining portions of these lines, which are located within the TA-48 security fence, 
vary in length from 100 ft at line 34, 300 ft at line 36, and 50 ft at line 38. Also 
associated with SWMU No. 48-005 is an outfall originating from line 37. which was 
completely removed in 1981. Figure 7-38 depicts the location of SWMU No. 48-005. 
A detailed description of the location, site activities, and history of SWMU No. 48-005 
within au 1129 is found in Section 3.5 of this Work Plan. 

7.18.1 Sampling Plan Rationale and Objectives 

The objective of this Phase I sampling plan is to determine the presence or absence 
of surface and subsurface contamination. This sampling plan uses a judgmental 
sampling approach to investigate the waste lines and outfall at SWMU No. 48-005. 
Sampling activities are biased toward areas at which residual contamination is most 
likely to be present on the basis of the following conceptual model for a release at 
this site: 

• 	 Any remaining COCs are thought to be localized in the proximity of the 

former line trenches. 


• 	 Previous D&D activity may not have cleaned the line traces to background. 

• 	 The waste stream is not defined; therefore. initial sample locations will 

conduct analysis for a wide range of potential COCs. Results from these 

initial samples will then be used to structure the Phase II sampling analyte 

suite. 


The surface investigation at Aggregate N is designed primarily to answer the 
following questions: 

1) 	 Does surface and subsurface contamination currently exist in Aggregate N? 

2) 	 Are there any near-surface artifacts remaining that represent potential 

contaminant release points? 


3) 	 What is the potential for surface and subsurface migration of contaminants? 

4) 	 What are the past waste stream constituents? 

Archival information indicates that the industrial waste lines, SWMU No. 48-005, 
were used to transport liquid wastes containing mdionuclides and chemicals from 
TA-48 to a chemical waste treatment plant at T A-45 (Chapter 3.0). The remaining line 
segments located inside the security fence were not removed "due to the location of 
the pipes and low levels of contamination" (Elder et al. 1986, 0456). Therefore, the 
Phase I investigation will be limited to sampling the area around the former waste 
lines outside the security fence, former waste lines at the west and south perimeter 
of building TA-48-1, former waste lines to the north of building TA-48-1 within the 
security fence, and the outfall discharge area. 
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Figure 7-38. Schematic sample location map tor SWMU 48-005, Aggregate N. 
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A decision logic diagram for Phase I field investigation activities to be conducted at 
SWMU Aggregate N is presented in Figure 7-39 and discussed in the following text. 

7.18.2 Phase I Field Investigation Activities 

Thetechnical approach forthe Phase I assessment of SWMU No. 48-005 will consist 
of fourtasks. These tasks include the engineering survey and environmental surveys 
described in Section 7.4; test pitting and subsurface sampling of the abandoned 
industrial waste line areas; and surface sampling of the outfall area (Figure 7-38). 

During the engineering survey the former industrial waste lines and the outfall, the 
locations of former industrial waste lines 34 and 37, and the endpoint of remaining 
line 38 will be identified and marked with stakes (Figure 7-38). Test pits along the 
trace of lines 34 and 37, and a point at the end of line 38 will also be located and 
staked. The radiation survey will be conducted along the trace of these industrial 
waste lines to identify potential radiological anomalies at the site. Stationary 
radiological counts for a duration of one minute will be collected at random points 
along the trace of these waste lines using a FIDLER. 

SWMU No. 48"{}OS, Waste Lines - Subsurface Investigation 

Portions of lines 34 and 38 located outside the security fence and all of line 37 located 
inside the security fence of TA-48 were decontaminated and decommissioned for 
radioactivity in 1981 and 1984. The industrial waste lines were located at depths 
ranging from 7 to 11 ft. Contamination at this SWMU is expected to consist of low
level radioactivity and hazardous chemicals. 

Once the area is surveyed and anomalies are identified, six test pits will be excavated 
normal to the trace of the industrial waste lines. First, three test pits will be located 
along the western end offormer line 34, two test pits will be located along the northern 
end of former line 37, and one test pit will be located at the southern end of former 
line 38. The test pits will either be located at anomalous areas identified during the 
field surveys, or at the previously selected points shown in Figure 7-38. The purpose 
of the test pits is to determine the effectiveness of the 1981 and 1984 D&D activities, 
and to ascertain the presence or absence of residual contamination. The test pits wi II 
be excavated to the approximate depth of the former waste line (between 7 and 11 
ft) or to a maximum depth of 12 ft with a decontaminated back hoe. Soil from the 
excavated test pits will be screened with a scintillation detector and an OVA. One soil 
sample will be collected from each test pit at anomalous areas identified during the 
radiation and surveys. If no anomalies are identified during the field surveys, 
samples will be collected from the approximate depth of the former waste line (i.e., 
the fill/natural soil contact). 

Soil will be placed in the appropriate sample containers using a stainless-steel 
trowel. Collected samples will be screened for radioactivity and submitted to the 
laboratory for analysis. All collected samples will be screened with the appropri
ate OVA, FlO, or PIO field instruments for VOCs. If VOCs are indicated, then a 
discrete sample will be collected and analyzed for VOCs. Samples will be 
analyzed for SVOCs; gross-alpha, -beta, -gamma; gamma spectrometry; alpha 
spectroscopy; and metals (Table 7-17). The total number of subsurface soil samples 
for the Phase I investigation is six per method. 
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Initiate field sampling of SWMU Aggregate N 

Perform engineering ana environmental surveys as descnbed in Section 7.18.2 

~DOeSthe~ i=lag surface ioeaaon I, Default to sample analysis plan I NO· survey inoieate \ YES I 
and define gnd pattern'grid pattern for sample locabons 1.......~- anomalies or 'hot spots' ... I 

to accommoaateI. if called for in Sample Plan! ~ ~~!~I~: . / anomalies or 'hot soots' 

l 
~. 

l 
Implement Phase I Field Samollng Plan for Aggregate N 

Test Pit Investigation 

Select 6 sites for test pits from field survey·data or 
use preselected sites; sample anomalies in test Pits 

as described in Section 7.18.2 

f 

Surface Outfall Investigation 

Select and sample 20 locations from anomalous areas i 

identified during field surveyor use preselected sites 


as descnbed in Section 1.18.2 


Periorm analytieallaboratory analysis for COCs listed in Section 7.18.3 

Stop samOling 

Submit recommendation 
for no further action 

Generate tech memol work plan modifications 

Figure 7-39. Decision logic for the sampling and analysis of SWMU Aggregate N. 
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TABLE 7-17 

PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE N 

na ses eaulr~ 

i tn 
~ 

LU

'" Q..IjII i it y... Q 
6c; ,g .. 

~ 
.. 

If1 e 
..c U >< 

f tn 8. >
III tn ..0. .... ~ <II ..l!Z .. g .... -a.. .. (.) CDe c;

SWMU SAMPLE NUMBER DEPTH III :;( 0 c.>
<!I <!I :I! > tn Q.. 

48-006 N48-202H:il 0-5 n 1 I 1 1 1 0 
N,*~21-82 5-10 It 1 1 1 1 1 0 
N48-2021-t;3 HJ-1!l II 1 1 1 1 1 0 
N48-2022-Bl 0-5 It 1 1 1 1 1 0 
N48-2022-t;2 b-1U II 1 I 1 1 1 a 
N,*~22-t;J I 10-1b II 1 1 i u 
N48-2023-t:!1 I 0-5 tI 1 1 1 1 1 a 
N48-2023-B2 ~-10 " 1 1 1 I 0 
N48-2023-t:l3 10-15 n 1 1 1 1 I 0 
;'i41}-<!024-81 v-o tt 1 1 1 1 1 0 
N48-2024-t;2 0-10 tI 1 I I I 1 0 
N48-2024-83 10-15 tt 1 1 1 1 1 ~ 
;;48-2025-81 0-5 n 1 1 1 1 1 0 
N48-2025-82 5-10 n I 1 1 1 -.l ~ 
N48-2025-t:!3 10-15 n 1 1 1 1 1 0 
N48-2026-t:l1 0-5 tI 1 1 1 1 1 a 
N48-2026-82 5-1011 I 1 1 1 1 0 
N48-2026-t:!3 lo-15lt 1 1 , 1 1 ~ 
N,*<!u<!/-51 sunace 1 I , 1 I a 
N48-2028-~1 sunace 1 1 1 1 I 0 
N48-2029-5 1 sunace 1 I 1 1 I a 
N48-2030-~1 sunace 1 1 , 1 1 U 
N48-2031-S1 sunace 1 1 1 I u 
N48-2032-51 sunaee 1 1 I 1 1 0 
N48-2033-~1 sunaee 1 1 1 1 1 0 
N48-2034-S1 sunace 1 1 1 1 1 0 
N48-2035-~1 sunaee 1 1 1 1 1 0 
N48-2036-S1 sunaee 1 1 1 1 -.l a 

"lnsat& tllanlls 1 ~ 1 1 1 0 
::loWe tilanKs 1 1 1 1 < 0I 

I riP t;lanks 0 a 0 0 0 0 
LJupliCaleS 1 1 1 1 1 0 
IUIAL~ 31 31 31 31 0 31 0 

'0 
tn 
.S 
E 
:::l 

:2.:: 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

~ 
Q 
0 
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~ 
u 
0 
a 
U 

0 
0 
0 
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~ 
0 
0 
0 
0 
0 

'Sedion 5.0 olthe Genero Quality Assurance (OA) Project Plan lor RCRA Facility Investigations for the LANL ER Program 
(LANL 1991, 0843), includes U.S. EPASolid Waste (SW) 846 quanl~atlve and detection limns for the various requll'Bd analyles. 

.. A disel'ele sample will be collected and analyzed for VOCs only f VOCs are first defected using the appropriate OVA. 
FlO. or P10 field instrument. 
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SWMU No. 48~05, Outfall- Surface Investigation 

The outfall originated at line 37 and ran from the north end of TA-48-1 northward to 
the canyon. The nature of the outfall effluent is unknown; however, radioactivity and 
hazardous chemicals are suspected to have been discharged. The discharge 
channel from this outfall was not investigated during the 1981 and 1984 0&0 
activities conducted at TA-48. Therefore, the area in proximity to the outfall as 
identified during the engineering survey will be sampled (Figure 7-38). 

First, the area north of TA-48-1 in the vicinity of fonner line 37 will be screened with 
a scintillation detector to locate the outfall. The soil and rock in this area will be 
investigated for evidence of drainage channeling. Ten surface soiVrock samples will 
be collected at radiological anomalies identified during the field survey. If no 
anomalies are identified, channels will be sampled along the trace ofthe outfall to the 
toe of the slope as shown in Figure 7-38. Sample locations will be selected on the 
basis of potential for accumulation of residual contamination. The objective of the 
Phase I outfall sampling is to identify the former SWMU location and to ascertain the 
presence of residual contamination along the trace of the outfalls from the mesa top 
to the toe of the slope (Figure 7-38). 

Three surface soiVrock samples will be collected from the immediate outfall dis
charge area, five samples will be collected from the channel. and two samples will 
be collected at the toe of the slope (Figure 7-38). Surface sample locations will be 
selected in the field on the basis of above-background measurements obtained 
during the radiation survey. If no anomalies are found. sample locations will be 
located at natural features at which residual contamination would likely accumulate. 
Samples will either be collected with a stainless-steel trowel from 0 to 6 in. beneath 
the surface for soil or by collecting rock chip samples with a hammer and chisel (see 
Appendix B for sampling procedures). 

Samples will be analyzed for gross-alpha, -beta, -gamma; gamma spectrometry; 
alpha spectrometry; metals; and SVOCs (Table 7-17). VOCs will not be analyzed 
because of volitilization that occurs at the rock surface. If monitoring instruments 
detect contamination, additional investigation will be necessary. 

7.18.3 Sample Screening and Analysis 

Each sample collected will be screened with a scintillation detector for contact 
radiation. All sample packages must be screened for surface contamination and 
contact radiation. Subsection 2.1 of Appendix B contains a discussion of field 
screening. All collected test pit samples will be screened with the appropriate 
OVA, FlO, or PIO field instruments for VOCs. If VOCs are indicated, then a 
discrete sample will be collected and analyzed for VOCs. All samples will be 
analyzed for SVOCs; metals; gross-alpha, -beta, -gamma; gamma spectrometry; 
and alpha spectroscopy. 

Table 7-17 outlines the total number of matrix and QA/QC samples required for this 
field investigation, the corresponding analyses, and sample requirements. 
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7.19 SWMU Aggregate 0, Phase/ 

SWMU Aggregate 0 consists of SWMU Nos. 52-002(a} and 52-003(a}, located on 
the north side of Puye Road. SWMU No. 52-002(a} and SWMU No. 52-003(a} are 
listed in the HSWA Module VIII (EPA 1990, 0306) (Table 1-1). The original SWMU 
numbers were 52-002(b, c, e, f, g, h. i, and j); these have been recommended for NFA 
in Chapter 6. SWMU No. 52-002(a) is an active septic system that has served the 
Ultra-High-Temperature Reactor Experiment (UHTREX) Building, TA-52-1, since 
1965. The septic system is composed of septic tank TA-52-3, distribution box 
TA-52-4, and a trench for a tile drain field leach system. SWMU No. 52-003(a) is the 
former location of T A-52-2, the waste treatment facility in which liquid acid wastes 
from the UHTREX reactor facility were neutralized before being piped to TA-50. The 
waste treatment facility was removed in 1989 during the UHTREX 0&0 project. 
Figure 7-40 depicts the location of the SWMUs. A detailed description ofthe location, 
site activities, and history of these SWMUs within OU 1129 is found in Section 3.6 
of this Work Plan. 

7.19.1 Sampling Plan Rationale and Objectives 

The objective of the Phase I sampling of these SWMUs is to determine if subsurface 
soil contaminationatthe septic system (SWMU No. 52-002[a]) andthe former waste 
treatment facility (SWMU No. 52-003[a]) is present. This sampling plan uses a 
judgmental sampling approach to investigate the SWMUs in Aggregate O. Sampling 
activities are biased toward areas in which residual contamination is likely to be 
present on the basis of the following conceptual model for a release at this site: 

• 	 Previous environmental surveys have shown no radioactivity above back

ground. No environmental surveys have been conducted for other COCs. 


The content of the waste stream at these sites is not defined. Therefore, 

samples will be analyzed for a wide range of potential COCs, and the results 

of those analyses will be used to structure the analytical suite for Phase II. 


• 	 If present. contaminant plumes may have moved vertk:ally (along fracture 

planes that are in contact with the leach fields and outfalls) along the path 

of the waste stream. 


The surface investigation at Aggregate 0 is designed primarily to answer the 
following questions: 

1) 	 Does surface and subsurface contamination currently exist in Aggregate O? 

2) 	 What is the potential for surface and subsurface migration of contaminants? 

3} 	 What are the waste stream constituents? 

Archival information indicates that the former waste treatment facility received liquid 
radioactive wastes from the UHTREX facility. This waste stream may have contained 
various solvents and inorganic wastes. The active septic system receives primarily 
sanitary wastes from UHTREX, but solvents, chemicals, and radionuclides may 
have been introduced to the system in the past. In this investigation, sampling of 
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subsurface soils and/or tuff beneath the septic tank, the trench forthe former tile drain 
field, and the former waste treatment facility location will be conducted. 

Decision logic for Phase I field investigations activities to be conducted at SWMU 
Aggregate 0 is presented in Figure 7-41 and discussed in the following text. 

7.19.2 Phase I Field Investigation Activities 

The Phase I investigation of Aggregate 0 will consist of three tasks. These tasks 
include the engineering survey and environmental surveys discussed in Section 7.4, 
and subsurface sampling of the active septic system and former waste treatment 
facility (Figure 7-40). 

The engineering survey will locate the former waste treatment facility and the tile 
drain field trench and will verify the locations of the septic tank and distribution box. 
A sampling grid will be surveyed to encompass a T-shaped area consisting of two 
adjacent rectangular areas; one with dimensions 60 ft by 60 ft and the other with 
dimensions 300 ft by approximately 60 ft The sampling grid, which extends to the 
canyon edge, is designed to evaluate the areas potentially affected by SWMU Nos. 
52-002(a) and 52-003(a) (Figure 7-40). Individual grid blocks will be 20ft by 20 ft The 
radiation survey will be conducted over the grid area. The grid will also be used to 
survey for the presence of VOCs using a PID. In addition, stationary radiological 
counts for a duration of one minute will be collected in the center of each grid block 
using a FIDLER. 

SWMU No. 52-002(a), Active Septic System - Subsurface Investigation 

SWMU No. 52-002(a) consists of a septic tank TA-52-3, a distribution box TA-52-4, 
and a tile drain field trench. The system was installed in 1965 and is currently active. 
According to engineering drawings, overflow from the 2,580-gal. septic tank is 
diverted to a 300-ft-long tile drain trench with a 4-in.-diameter pipe. Radiation 
screening conducted in 1988 at SWMU No. 52-002(a) did not exceed background 
levels. On the basis of these results and because all structures associated with 
SWMU No. 52-002(a) are located in the subsurface, surface samples will not be 
collected as part of this plan unless anomalously high radiation or VOC readings are 
detected during the environmental surveys. 

Eight soil boring locations will be selected as shown in Figure 7-40. The purpose of 
soil borings 52-2001 through 52-2004 is to assess potential subsurface contamina
tion in the area of the tile drain field trench. Borings 52-2005 through 52-2007 are 
placed near the canyon edge down the slope from the drain field to assess potential 
migration of contaminants from the drain field. Soil boring 52-2008 is located 5 ft 
north of the septic tank to assess potential leakage from the tank and will only be 
drilled if COCs are discovered in the leach field. Additional boreholes may be 
installed at anomalous areas identified within the grid during the environmental 
surveys. 

All eight soil borings will be installed to a minimum depth of 20 ft using a decontami
nated continuous 5-ft core barrel. As the 5-ft sections of core are retrieved from the 
borehole using a wireline, the solid and/or rock will be screened for radioactivity with 
a scintillation detector, and for VOCs with a PID. Screening measurements will be 
recorded on the field log. If preliminary surveys indicate the presence of VOCs above 
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Initiate field sampling of SWMU Aggregate 0 

Perform engineering anO environmental surveys as descnbea in Section 7.19.2 

Flag surface location 
and define grid pattern 

to accommodate 
anomalies or 'hot spots' 

;mplement Phase j Field Samollng Plan for SWMU Aggregate 0 

Surface Investigation Subsul1ace Investlgatlon 


If anomalously high levels of COC's were detected 52-002(a) 52-003(a) 


Complete 8 bonngs as Complete 2 borings as 
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during environmental survey, periorm luogemental 
described in Section described in Section 

7.19.27.19.2 

Perform analytical laboratory analysis for COCs listed in Saction 7.19.3 
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cias mmimum samollng anomalies or 'hot SpOtS' 
deoth called for in Section discovereo during envu'Onmental NO NO7.19.2 been reached? survey been sampled? 

YES "'---------r---..I YES 

Perform statistical and 

modeling analysis to support 


Phase II data collection or

iVeA called for in Sampling Plan 
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. 
J 

for no further action 

Aggregate? 

Generate tech memo/ work plan modifications 

Figure 7-41. Decision logic for the sampling and analysis of SWMU Aggregate O. 
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detection limits or above-background radioactivity, samples will be collected from 
points with the highest screening readings. If no above-background contamination 
is detected, the midpoint of each core interval will be sampled. Assuming a total 
depth of 20 ft, soil borings 52-2001 through 52-2007 will be sampled at 4 intervals 
(Le., 0 to 5 ft, 5 to 10ft, 10 to 15 ft, and 15 to 20 ft). Assuming a total depth of 20 ft. 
boring 52-2008 will be sampled at 3 intervals (5 to 10ft, 10 to 15 ft, and 15 to 20 ft). 
If contamination is found in the last core interval, the borings will continue until 2 
intervals indicate no above-background measurements. Appendix B contains the 
procedures for decontaminating sampling and drilling equipment, and for collecting 
soil and rock samples with a split-barrel core. 

Collected samples will be screened for radioactivity and submitted to the laboratory 
for analyses. Samples will be analyzed for VOCs; SVOCs; metals; gross-alpha. 
-beta, -gamma; gamma spectrometry; and alpha spectroscopy. 

SWMU No. 52-003(a), Waste Treatment Facility - Subsurface Investigation 

SWMU No. 52-003, the waste treatment facility, was decontaminated and decom
missioned in 1989. According to a Laboratory report on the decommissioning of the 
UHTREX Reactor Facility, surface soils near the former waste treatment facility were 
excavated below the foundation to solid tuff, the area was then backfilled, graded. 
and revegetated (Salazar and Elder 1992, 04-0296). On the basis of this information. 
the investigation will not address surface sampling. 

Two soil boring locations, 52-2009 and 52-2010. will be selected as shown in Figure 
7-40. The purpose of these two soil borings is to assess potential subsurface 
contamination beneath the former waste treatment facility site. A primary concern is 
the potential leakage of liquid waste from two concrete waste holding tanks that were 
installed into the ground on the north side of the facility. Additional boreholes may be 
installed at anomalous areas identified during the environmental surveys. Soil 
borings will be installed to minimum depth of 20 ft using a decontaminated 
continuous 5-ft core barrel. As the 5-ft sections of core are retrieved from the 
borehole using a wireline, the soil and/or rock will be screened with a scintillation 
detector and a PID. Screening measurements will be recorded on the field log. Soil 
will be sampled from intervals with the greatest above-background contamination. 
If no above-background contamination is detected, the midpoint of each core interval 
will be sampled. Because soil in the area was previously excavated to tuff and 
backfilled, sample collection will begin at the soiVtuff interface and will continue for 
two core intervals. 

If contamination is found in the last core interval. the borings will be drilled to a total 
depth of 40 ft, sampling at 5-ft intervals, or until contaminants are below 
background for 2-consecutive intervals. Appendix B contains the procedures for 
decontaminating sampling and drilling equipment. and for collecting soil and rock 
samples with a split-barrel core. 

Collected samples will be screened for radioactivity and submitted to the laboratory 
for analyses. All collected samples will be screened with the appropriate OVA, 
FlO, or PIO field instruments for voes. If voes are indicated, then a discrete 
sample will be collected and analyzed for voes. Samples will be analyzed for 
SVOCs; gross-alpha, -beta, -gamma; gamma spectrometry; alpha spectroscopy; 
and metals (Table 7-18). 
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7.19.3 Sample Screening and Analysis 

Each sample collected will be screened with a Geiger-Mueller Meter and scintillation 
detector for contact radiation. All sample packages must be screened for surface 
contamination and contact radiation. All samples will be analyzed for VOCs; SVOCs; 
metals; gross-alpha, -beta, -gamma; gamma spectrometry; and alpha spectroscopy. 

Table 7-18 outlines the total number of matrix and QAJQC samples required for this 
field investigation, the corresponding analyses, and sample requirements. 
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TABLE 7-18 

PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE 0 
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52-002 
(a) 

052-2001-81 0-5 n 1 1 1 1 1 1 0 0 
US2-2ooH:l2 5-10 II 1 1 1 1 1 1 0 0 
052-2001-63 10-15 t\ 1 1 1 1 1 1 0 0 
U52-2ooHl4 15-20 n 1 1 1 1 1 , 0 0 
052-2002-61 0-5 It 1 1 1 1 1 1 0 0 
U52-2oo2-b2 5-10 It 1 1 1 1 1 1 0 0 
U52-2002-b3 10-1t> " 1 1 1 1 1 1 0 0 
052-2002-64 15-20 It 1 1 1 1 1 1 ~ 0 0 
Uoz-2oo3-bl 0-5 n 1 , 1 1 1 : ! u : U 
052-2003-b2 5-10 n 1 ~ 1 1 1 1 0 0 
052-2003-63 10-15 t\ 1 1 1 1 1~ 'L~ ~ 
U52-2oo3-b4 15-20 II 1 1 1 1 1 1 I 0 0 
052·2004-81 0-5 It 1 1 1 1 1 1 0 0 
U52-2004-b2 5-10 It 1 1 1 1 1 1 0 0 
052·2004-63 10-15 tt 1 1 1 1 1 1 ~ 0 
v'52-2oo4-t:l4 , 15-20n 1 1 1 1 1 1 0 0 
U:'~-~Wll-bl o-SII 1 1 1 1 1 1 u u 
U52-2005-b2 !HOn 1 1 1 1 1 1 0 0 
UO~'2OUll-b;; 10-15 It 1 1 1 1 1 1 0 0 
U52'2005-t!4 15-20 n 1 1 1 1 1 1 0 0 
U~-~OUO-bl 0-5" 1 1 1 1 1 1 0 0 
U52'2001l-!:l2 5-10 n 1 1 1 1 1 1 0 0 
US2-2006-t!3 10-15 n 1 1 1 1 ~ 1 Jl. 0 
Ut>2-2006-b4 10-2On 1 1 1 1 1 1 0 0 
U52-2007-t!1 0-5n 1 1 1 1 1 1 0 0 
VoZ-ZOU/-bZ 5-10 II 1 1 1 1 1 1 u u 
UoZ'2OUf-b;; 10-10 n 1 1 1 1 1 1 u u 
U52·2oo7·B4 15-20 n 1 1 1 1 1 1 0 0 
U02-2oo8-01 I :l-10n 1 1 1 1 1 1 Q 0 
l..!o2·2ou!!-o2 :0-15 II 1 1 1 1 1 1 0 U 

U52-2008-B3 15-20 n 1 1 1 1 1 1 0 0 
52-003 

(al 
U52-2OO9-1:)1 0-5" 1 1 1 1 1 0 0 
U52-2009-B2 5·10 n 1 1 1 1 I ~ 0 
U52·2009·tl3 10-1t> n 1 1 1 1 1 0 0 
u52-2009·B4 15-20 n 1 1 1 1 1 0 0 
U52-2010-0 1 0-5 n 1 1 1 1 1 0 0 
u52-201Q..B2 5-10 n 1 1 1 1 1 0 0 
..Jt>2-Z010-b3 1001b 11 1 1 1 1 1 0 0 
U52-201D-b4 lb-20 n 1 1 1 1 1 0 0 

HInSate tlianKS ~ 2 2 2 2 2 u u 
botUs tllanKS 2 2 2 2 2 2 0 0 

Ino Blanks 0 0 0 0 1 0 0 ~ 
Duplicates ~ 2 2 2 2 2 0 0 
IUIAL::l 45 45 45 45 38 45 0 0 

'Section 5.0 oHhe Generic Quality Assurance (QA) Project Plan for RCRA Facility Investigations lor the LANL ER Program 
(LANL 1991, 0Il43), includes U.S. EPASolid Waste (SW) 846 quantttalive and deleGUon umils lor tlJe various requll9d analy1es. 

.. A discnlle sample wul be collected and analyzed lor VOCs only II VOCs are filSl delected using the appropriate OVA. 
FID. or AD field instrument. 

, 
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7.20 SWMU Aggregate P, Phase I 

SWMU Aggregate P contains SWMU Nos. 63-001 (a and b), two active septic 
systems. Both SWMUs are currently located within the boundaries of TA-63. Before 
the establishment of TA-63 in 1989, both of these SWMUs were within the 
boundaries of TA-52. SWMU No. 63-001 (a) was formerly numbered SWMU Nos. 
52-002(f and g) and was listed on the HSWA Module VIII (LANL 1990,0306) under 
those numbers (Table 1-1). SWMU No. 63-001 (b) was formerly numbered SWMU 
No. 52-002(k) and was listed on the HSWA Module VIII under that designation. 
Figure 7-42 presents the locations of SWMU Nos. 63-001 (a and b). A detailed 
description of the site activities and history of SWMU Nos. 63-001 (a and b) within 
au 1129 is found in Section 3.8 of this Work Plan. 

7.20.1 Sampling Plan Rationale and Objectives 

The objective of this Phase I sampling plan is to determine the presence or absence 
of subsurface contamination in the vicinity of the SWMUs in Aggregate P. The 
sampling plan uses a judgmental sampling approach to investigate SWMU No. 63
001 (a), a 1,000-gal. septic tank with associated drain line and seepage pit, and 
SWMU No. 63-001 (b), a 920-gal. septic tank with associated drain line and seepage 
pit. Sampling activities are biased toward areas in which residual contamination is 
most likely to be present on the basis of the following conceptual model for a release 
at this site: 

• 	 Previous environmental surveys have shown no radioactive anomalies. No 
environmental surveys have been conducted for other COCs. 

• 	 The content of the waste stream is not defined. Therefore, initial sample 
locations will be analyzed for a wide range of potential COCs. If positive 
results are obtained from these initial analyses, the information will be used 
to structure the sample analyte suite for Phase II. 

• 	 Contaminant plumes may have moved vertically along fractures that inter
sect leach fields and outfalls in liquids associated with the waste stream. 

The surface investigation at Aggregate P is designed primarily to answer the 
following questions: 

1) 	 Does surface and subsurface contamination currently exist in Aggregate P? 

2) 	 What is the potential for surface and subsurface migration of contaminants? 

3) 	 What are the waste stream constituents? 

Archival information indicates that the contaminants suspected at SWMU Nos. 
63-001 (a and b) include organic solvents and hazardous chemicals. RadionuC/ides 
are not expected at this site, but analysis wi" be conducted to determine if 
radionuclides are present. Both systems receive only sanitary waste; however, 
solvents and other chemicals may have been discharged into the systems in 
previous years. 

I n this investigation. subsurface sampling will be conducted in the immediate vicinity 
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Figure 7-42. Schematic sample location map for SWMUs 63-001 (a and b), Aggregate P 
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of the septic tanks and seepage pits. Decision logic forthe Phase I field investigation 
activities to be performed at SWMU Aggregate P is presented in Figure 7-43 and 
discussed in the following text 

7.20.2 Phase I Field Investigation Activities 

The technical approach for the Phase I investigation at SWMU Nos. 63-001 (a and 
b) will consist of three tasks. These include the engineering and environmental 
surveys discussed in Section 7.4, and subsurface sampling in the vicinity of the 
septic tanks and seepage pits (Figure 7-42). 

The engineering survey will locate the septic tanks and seepage pits and the 
perimeters of the septic tanks and seepage pits will be marked with stakes. 
A rectangular grid approximately 20 ft by 35 ft enclosing each system will be located 
for the radiation survey. Stationary radiological counts for a duration of one minute 
will be collected at the center of each septic tank and drain pit using a FIDLER. The 
grid will also be used to locate a survey for the presence of VOCs using a PID. 

Each septic system in SWMU Nos. 63-001 (a and b) consists of an active septic tank, 
associated drains, and a seepage pit. 80th seepage pits are constructed to a depth 
of 50 ft and are 4 ft in diameter. The Phase I investigation will perform subsurface 
sampling to determine if hazardous constituents have been released from the septic 
systems. Surface contamination is not expected because all portions of the systems 
are subsurface, which the environmental survey wiH, in part, confirm. 

The subsurface investigation of SWMU Nos. 63-001 (a and b) will consist of eight soil 
borings. These borings will be made using a decontaminated, continuous, 5-ft core 
barrel (Figure 7-42). One soil boring will be placed approximately 5 ft west and 
another 5 ft east of each septic tank for a total of four borings. These boreholes 
(P63-2001, P63-2002, P63-2005, and P63-2006) are indicated in Figure 7-42 to 
structure the analytical suite for remaining sample locations. Table 7-8 indicates all 
anticipated analyses. The purpose of these boreholes is to determine if hazardous 
constituents may have leaked from the septic tanks. These 4 borings will be drilled 
to a minimum depth of 20 ft. Coring will begin at the ground surface and continue 
through the entire depth of the boring. As the 5-ft sections of core are retrieved from 
the borehole using a wireline, they will be screened for radio nuclides using a 
scintillation detector and for VOCs using a PID. Sample screening will begin with the 
second 5-ft interval retrieved because contamination is not expected above the base 
of each tank. Samples will be collected from the 5-ft core interval in which the highest 
radiation reading and highest VOC reading are found. If the screening for radionu
elides is negative or below background, samples will not be submitted for radionu
elide analyses. If the screening for VOCs is negative, then the sample will be 
collected from the midpoint of the 5-ft continuous-core interval. 

To investigate the potential release of contaminants from the seepage pits, one soil 
boring will be placed approximately 5 ft west and 5 ft east of each seepage pit for a 
total of four borings. Because the pits are 50 ft deep, the borings will be drilled to a 
depth of 60 ft. Coring will begin at the ground surface and continue to a depth of 60 
ft. For each 5-ft interval of core, radiation and VOC screening will be implemented 
using the methods discussed previously. Along each 5-ft core interval between the 
surface and 60 ft, in which radionuclide or VOC readings are found to be above 
background, samples will be collected. When above background radioactivity is 
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Figure 7-43. Decision logic for the sampling and analysis of SWMU Aggregate P. 

SsotemtJer 1993 7-11 9 aFI Work Plan forOU 1129 



Sampling and Analysis Plans Chapter 7 

found in the interval, a sample will be collected along the 5-ft interval in which the 
radionuclide reading is the greatest. A sample will be collected along the 5-ft interval 
in which the VOC readings are highest. For intervals between 45- and 60- ft, samples 
will be taken from the midpoint of the core interval. 

The minimum drill hole depth is 60 ft. If radiation and VOC readings have not 
exceeded background levels for two consecutive 5-ft intervals at that depth, then 
drilling will cease. If above-background readings are detected at the 60-ft depth. then 
drilling will continue until radiological and VOC measurements are below back
ground for two consecutive intervals, or until the drilling rig is not capable of going 
deeper. 

Samples will be analyzed for metals, VOCs, SVOCs, and the miscellaneous analytes 
nitrate, nitrite, and total organic carbon (TOC) (Table 7-19). 

7.20.3 Sample Screening and Analysis 

Each sample will be screened with a scintillation detector for radiation. All sample 
packages must be screened for surface contamination and contact radiation. 
Samples will be analyzed for gross-alpha, -beta, and -gamma; gamma spectrometry; 
alpha spectroscopy; VOCs; SVOCs; metals; nitrate; nitrite; and TOC. 

Table 7-19 outlines the total number of matrix and QA/QC sample required for this 
field investigation, the corresponding analyses, and sample requirements. Appendix 
B should be consulted for procedure regarding the use of specified field sampling 
equipment; sample handling. packaging and shipping; equipment decontamination; 
and field instruments. 
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TABLE 7-19 


PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE P 
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63'()Ol P63-2001-BI ~-101t 1 I 1 1 1 0 0 1 1 1 

(a) p63-200 H:~2 HHStt 1 1 1 1 1 1 0 0 1 1 1 
P63-2001-B3 10-20 It 1 1 1 1 1 1 0 0 1 1 1 
P63-2OO2-S1 5·1011 1 1 1 1 1 1 0 0 1 1 1 
P63-2002-B2 10-15 It 1 1 1 1 1 1 0 0 1 1 1 
~63-2002-S3 15-2011 1 1 1 1 1 1 0 0 1 1 1 
P63-2003-t! 1 \J-b n 1 1 1 1 1 1 0 0 1 1 1 
~63-2003-B2 5-10 II 1 1 I 1 1 I a 0 1 1 1 
~63-2003-B3 lu-lo It 1 1 1 1 1 1 0 0 1 1 1 
F63-2oo3-B4 15-20 It 1 1 1 1 1 1 0 0 1 1 1 
~63-2003-ij5 <:U-cQ n 1 1 1 U U 1 1 

P63-2003-1:l6 25-30 It 1 1 1 1 1 1 0 0 1 1 1 
~b3-c003-ij I 30-3511 1 ) 1 1 1 1 0 0 1 1 1 
P63-2003-1:l8 35-40 It 1 1 1 1 1 1 0 0 1 , 1 
~63-2oo3-B9 40-4511 1 1 1 1 1 1 0 0 1 1 1 

"'63-2003-l:ll0 45-50 n 1 1 1 1 1 1 0 0 1 1 1 
~63-~-ij: 0-511 1 1 1 0 0 
P63-2004-1:l2 :HOIt 1 1 1 1 1 1 0 0 1 1 1 
~b3-2oo4-B3 10-1511 1 1 1 0 0 1 1 1 

"'63-2004-1:)4 10-20 It 1 1 1 1 1 1 0 0 1 1 1 
f'63-2oo4-B5 20-2511 1 1 1 1 1 1 0 0 1 1 1 
"'63-2004-1:)6 25-30 It 1 1 1 1 1 1 0 0 1 1 1 
~63-2004-B7 30-35 It 1 1 1 1 1 1 0 0 1 1 1 
~63-2OO4-t;B 35-40 It 1 1 1 1 1 1 0 0 1 1 1 
f'63-2oo4-1:l9 40-45 n 1 1 1 1 1 1 0 0 1 1 1 

"'63-2004-ij 1 0 45-50 It 1 1 1 1 1 1 0 0 1 1 1 
r'63-2OO4-l:lll oo-!:lo It 1 1 1 1 1 1 0 0 1 1 1 
~63-2OO4-812 55-6011 1 1 1 1 1 1 0 0 1 1 1 
,.,63-2005-81 0-10 It 1 1 1 1 1 1 0 0 1 1 1 
~63-2005-B2 10-15 It 1 1 1 1 1 1 0 0 1 1 i 
P63-2005-1:l3 15-20n 1 1 1 1 1 1 0 0 1 1 1 
"'63-2006-ij 1 5-10 It 1 1 1 1 1 1 0 0 1 1 1 
,.,63·2006-1:l2 10-15 It 1 1 1 1 1 1 0 0 1 1 1 
P63·2006-B3 15·20 It 1 1 1 1 1 1 0 0 1 1 1 
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TABLEZ-19 (continued) 


PHASE I SAMPLING SUMMARY FOR OU 1129 SWMU AGGREGATE P 
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63-001 r-Oj-2007-81 0-5 II 1 1 1 1 1 1 U 
(a) P63-2ooH!2 5-1011 1 1 1 1 1 1 0 

P63-2007-83 10-15 II 1 1 1 1 1 1 0 
P63-2OOl-i:14 15'2011 1 1 1 1 1 1 0 
1"63-2007·8b 20-~5 II 1 1 , 1 1 1 0 
1"63-200H!6 25-3U II 1 , 1 1 1 1 0 
1-'63-2007-87 3U-35 II 1 1 1 , 1 1 0 
1"63-200Nl8 30-40 II 1 1 1 1 1 1 0 
1"'63-2007-139 40-45 II 1 1 1 , 1 1 0 
r-63-200f-t;llU 4o-~n 1 1 1 1 1 1 0 
1"63-200N:lll 00-5511 1 1 1 1 1 1 0 
1"0;;-2007•812 55-60 II 1 1 1 1 1 1 0 
,,63-2ootl-l:ll o-!:) II 1 1 1 1 1 1 0 
1"'63-2008-62 5-10 II 1 1 1 1 1 1 0 
,063-2008-83 10-15 II 1 1 1 1 1 1 0 
1"6J-2001l-1j4 1!l-20 II 1 1 1 1 1 1 0 

20-25 II 1 1 1 1 1 1 0 
1"6;;-2QOtl-~6 2!l-JOII 1 1 1 1 1 1 0 
1"63-20011-I:l7 3o-30fI 1 1 1 1 1 1 U 
r-tiJ-ZOOtl-t.1l:j 35-40 II 1 1 1 1 1 1 0 
r-6J-2l.108-t::I9 40-45 It 1 1 1 1 1 1 0 

1-'63-2008-810 45-50 II 1 1 1 1 1 1 0 
r'63-2OOI:l-t::Il1 OO-~ 11 1 1 1 1 1 1 0 
1"'63-2008·812 55-60 II 1 1 , 1 1 1 0 

Hlnsate t::IlankS ;; ;; ;; 3 ;; ;; 0 
BotUe Blanks 3 3 3 3 3 3 0 

i np t::Ilanks 3 3 3 3 J 3 0 
UUDllcates 3 3 3 3 3 3 0 
,OTALS 70 70 70 70 70 ,0 0 
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t/) 
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0 
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0 
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U 
0 
0 
0 
0 
0 
0 

c 

~ 
CII 
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1 1 1 
1 1 1 
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1 1 , 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
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1 1 1, 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
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3 3 3 
3 3 3 
3 3 3 

67 67 67 

'Sedion 5,0 ofihe Generic Quality Assurance (OA) Project Plan lor ReRA Facility Investigations for the LANL ER Program 
(LANL 1991, (843), includes U.S. EPASoUd Waste (SW) 846 quantrtalIYe and detection limrts for the varIOus recuired analyles, 
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