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1.0 INTRODUCTION

This aggregate sampling and analysis plan (SAP) describes the characterization activities that will be con-
ducted to complete the Resource Conservation and Recovery Act (RCRA) facility investigation (RF1) for an
aggregate of potential release sites (PRSs) in Technical Area 35 (TA-35) at Los Alamos National Labora-
tory (the Laboratory or LANL) (Figure 1.0-1). The TA-35 PRSs addressed in this integrated investigation lie
within, and comprise a large portion of, the Middle Mortandad/Ten Site Aggregate of the Mortandad Water-
shed. Figure 1.0-2 identifies the aggregates within the Mortandad Watershed. Aithough the PRSs have
been sampled previously, more data are needed to support a no further action (NFA) decision or to justify
corrective action.

The TA-35 PRSs addressed in this SAP occupy a narrow mesa and adjacent slopes between Mortandad
and Ten Site Canyons as well as the floor of a smal! tributary canyon to Ten Site Canyon (informally named
Pratt Canyon). Industrial Laboratory operations at TA-35 date back to the early 1950s and continue to the
present day. It is due to the industrial nature of TA-35 that previous RFIl work at this site has failed to com-
pletely characterize the nature and extent of chemical contamination, as low levels of industrial contami-
nants are found almost everywhere on the mesa top. These ubiquitous organic chemicals, inorganic
chemicals, and radionuclides are found at levels just above background (or detected) concentrations. The
pervasive chemicals and radionuclides found at TA-35 include zinc, nickel, copper, cadmium, polyaromatic
hydrocarbons (PAHs), and plutonium-239. By characterizing this industrial area (Mortandad/Ten Site Slope
Aggregate) as a whole, an overall assessment of environmental and human-health risks can be performed
more accurately. Because there are several industrial sites with ubiquitous contamination across the Labo-
ratory, the issue of performing large-scale assessments which could rank the risk contributed by individual
or aggregates of PRSs to the overall watershed risk had to be addressed. This document is the Environ-
mental Restoration (ER) Project’s pilot aggregate sampling plan for a watershed aggregate in an industrial
area.

The ER Project has evaluated existing data, assessed potential impacts, and defined additional data
needs for all the PRSs at TA-35. Where a potential release to the environment may have occurred, assess-
ment of existing data has focused on defining data gaps. Implementation of this aggregate SAP will close
the data gaps, allowing for a more complete assessment of the risk ranking for the aggregate.

This aggregate SAP was developed with the participation of the Department of Energy/National Nuclear
Security Administration (DOE/NNSA) Office of Los Alamos Site Operations (OLASQO) and the New Mexico
Environment Department Hazardous Waste Bureau (NMED-HWRB). This pilot document incorporates a
watershed approach to the RCRA corrective action process—an approach that uses watershed bound-
aries to delineate discrete systems. The ER Project Installation Work Plan (IWP) (LANL 2000, 66802) is
now the framework for conducting ER Project activities at the Laboratory. The IWP directs project manag-
ers to take a systems-oriented approach to their activities, using the natural watersheds within the Labora-
tory to delineate discrete systems (watersheds) or portions of systems (aggregates within watersheds)
within which multiple PRSs will be investigated, assessed, and (if necessary) remediated together. The
Laboratory is committed to assessing the potential contribution of individual PRSs to effects that take place
on a much larger spatial scale and to transport processes that result in accumulation of contaminants over
time in remote locations or in different environmental media. These issues, referred 1o as cumulative risk,
share common data-collection requiremenis because they require considering spatial scales that are con-
siderably larger than a PRS boundary.

Only a subset of the PRSs within the Middie Mortandad/Ten Site Aggregate are included in this aggregate
SAP because tools and techniques for conducting assessments on this larger scale (aggregate/water-
shed) are being developed and tested with this pilot document and subsequent assessments. The data set
associated with this group of TA-35 PRSs and the neighboring canyon reaches is very large and the data
assessment efforts are extremely laborious. Figure 1.0-3 and Figure 1.0-4 show the Middle Mortandad/Ten
Site Aggregate (eastern and western areas, respectively), the canyons sampling reaches, and the location
of TA-35 within the Mortandad Watershed.
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SAP because tools and techniques for conducting assessments on this larger scale (aggregate/water-
shed) are being developed and tested with this pilot document and subsequent assessments. The data set
associated with this group of TA-35 PRSs and the neighboring canyon reaches is very large and the data
assessment efforts are extremely laborious. Figure 1.0-3 and Figure 1.0-4 show the Middle Mortandad/Ten
Site Aggregate (eastern and western areas, respectively), the canyons sampling reaches, and the location
of TA-35 within the Mortandad Watershed.

ER2002-0011 1 March 2002



SAP for Middle Mortandad/Ten Site Aggregate

73
==Lty .
21
e 53
.
BN

&N
QORE
v
O\\\
e Los Alamos
Q
(<<<, sy 43 502) i
¥ somezRI=AT
<> > L
e 7y 58
© e N
\_39 g ey
\I\‘((’\‘\ 6
8 /N2~
/ —J
; N
\\< 9 [
SN 1
R N
\‘\‘
16
N
28~ [ 114
' 29T > =~
o \
To Jemez 7
Springs
044/
O
&
@O
TA-35

Figure 1.0-1.
holdings

March 2002 2

74
gy
B
_\,——_\_I' S inlne- . To Santa Fe
" & SRS
3 G2}
T e, A2 |
— & 4 BANDELIERl
e NATIONAL
N £Z\ MONUMENT |
o — e — — — — — -

INDIAN \
RESERVATION

<,
S
g -
NN
33 X
0 05 1 2 mi
0 05 1 2 km

—==— Major road

Los Alamos National Laboratory boundary
Technical area boundary

F1.0-1/TA-35 ISAP/ 030102

Location of TA-35 with respect to Laboratory technical areas and surrounding land-

ER2002-0011



LL00-200CH3

200¢ yasepn

G g S == =
L .\‘-\..___ \"\._ The Mortandad Watershed, which contains four main
RN ot PRy \"\/‘ subdrainages (Mortandad, Ten Site, Cafiada del Buey,
T R - "I and Cedro) is divided into the six aggregates shown here.
R = N TR E N .7 .
N e Los Alamos/Pueblo "+ o~ \--\_ IS
D N T — o Watershed kS o . -,
e~ .. N = .-
™ = LT —~.. ~ 5 -
- ~ ""-‘....-.,_. TE = S = 0
N 5 \"\ ..... .."l - FPLLE Tew i, \"—'-\.. “d
% ‘-.\_.Upper o R Camant mmar® ':'n \.-\__\‘ 7~
| By 9 \‘0;1—*--_.__\ . i IO NG e e -
-, a % — " e N,
oy Ndag g L taune? L T ; e,
R S T G e N, S — - ~. H e ot L
i Middie Mortandad/Ten Site e gmomn®tete R P N o ueATee Trevt
\.. et T e~ e . .= o - .
ey e~ Rat . -
o — \_\\.‘v \L_J_p_Per \ \..\ *e. N,
BT ') Magy . 2 --—. Sandia Watershed S
L e s B ore/e\. S e .. Sope g
i . AN o - S o S Lo o
.y Pajarito Watershed . Sy e i \ Lo, N
e, L : = Low, . s T e teu
N Sege e, ~ - | ~ er Mo, . ‘k .
A ... et \ A ke e I'tandad \ ) S
N, * ~. Ty ,00’ N ~ N o, \..n > f
——. TNeaa. ~ \ /so g, tas LR
N s, S = . ™~ S i s e . X.o .,
’ “euy e - A SRy e N
\ ..‘._ % ~ _____\-\_ oé/e N 3 ""'-.._‘k._:.
R N, ain® S, Yo, ... 3
\\ jpTrm— . ."~. A 4 OWerCa ot
._\ "‘-..\ o emwy N T i ﬁada de/B \_ - b
i K w_ Water/Cafion de Valle TN NG = Uey o F
e’ “~.. Watershed T e, T - 4 2
. - \'.‘_"\___\ N\, & ‘~.-. R g i . P ./", T 5
S s £ h S .. S il e Y2
ra T tannnmmmnnn, F o Nl cem - . s
..I .. (R ‘_,.\ .-f\_. \\ : \\ /./
-, e \. N e Va
.o —; Yeun .. e} . % H -

Fnjoles/ s, N Ve veenl, . e, . ., J \-, Surmmmmay Lenvaaens - .(,
Chaquehui " N i - Sl \._\ N e % \--—-.‘___!..\ eu, o0 ‘Q‘a.‘ ‘
Watersheds \ -, " 5 b N \ i s

.. . \ Ancho\Watershed ' \ \ \ \ < p.
k: -.\‘ \_-\_. e \ s S - : \.\-'\ '.- f{
\ N, g, . | - {4 .y X .~ S s i
: S ~. . ( \ ) . X ae b

Source: FIMAD G108275 / TA-35 ISAP_032802

Aggregate boundary | Mortandad Watershed Y 1 2

Drainage éasiigni  Ofherwatershed boundary I e

Major road MILES

Figure 1.0-2.

Mortandad Watershed and its aggregates

81ebaIBbY B)IS Ua]/PEPUBLON SIPPIN 104 V'S



200¢ yarepy

£L00-¢00cH3

S
Middle Mortandad/Ten Site

et

Source: FIMAD G10830 / TA-35 ISAP_032602

Aggregate boundary
Drainage
Dirt road

Paved road

TS-3
M-3
M-4

Sediment sampling reach

Ten Site Canyon reach 3 0 500

1500

Mortandad Canyon reach 3

Mortandad Canyon reach 4

FEET

Figure 1.0-3.

Eastern portion of Middie Mortandad/Ten Site Aggregate, with canyons sampling reaches

ajebaibby 8)iS usl/PePUBLON SIPPIN J0f dV'S



LL00-200cH3T

c00¢ ysrep

TA- 52

NN

Source: FIMAD G108276 / TA-35 |SAP_032602

Aggregate boundary

| Sediment sampling reach

SR Drainage E-1 Effluent Canyon reach 1 0 500 1500
R Dirt road M-2 Mortandad Canyon reach 1 = e ™ ™ e— |
——  Paved road PR Pratt Canyon reach FEET
B Permanent structure TS-1, TS-2 Ten Site Canyon reach 1 and reach 2
Figure 1.0-4. Western portion of Middle Mortandad/Ten Site Aggregate, with canyons sampling reaches

81262166y a)iS Ua]/PBPUBLION SIPPIN 10} V'S



SAP for Middle Mortandad/Ten Site Aggregate -
This SAP for the Middle Mortandad/Ten Site Aggregate presents an evaluation of relevant existing data, a
description and conceptual model of spatial distribution and fate and transport of contaminants, a determi-
nation of existing data gaps, and the characterization approach to address the data gaps.

This document is organized as follows:

+ Sections 1 and 1.1 describe the scope of this document and provide information about what
PRSs are included, as well as the objective and purpose of this document. Section 1.2 con-
tains the regulatory framework for the RFI work and corrective actions at TA-35.

+ TA-35 PRSs have been organized into five subareas, each of which is discussed individually
within sections 2 and 3.

+ Section 2 presents the subarea descriptions and history, previous data collected, and concep-
tual model for the TA-35 portion of the Middle Mortandad/Ten Site Aggregate based on the
current understanding of the existing data and data gaps.

+  Section 3 presents the investigatory approach for each of the five subareas and includes the
data quality objectives.

» Section 4 reviews the sampling and analysis procedures to be used to collect the required
data.

+  Section 5 describes project management.
+  Section 6 contains the references.

This investigation organizes the TA-35 PRSs into five subareas: Mesa Top, Ten Site Slope, Mortandad
Slope, Pratt Canyon, and Ten Site Canyon, as illustrated in Figure 1.0-5. The subareas were established
by considering one or more of the following criteria:

+ Potentially different land use and exposure scenarios for risk: mesa top and adjacent upper
portion of the slopes = industrial, middle and lower slopes and canyons = recreational;

- Different ecological habitat: slopes/canyons vs. mesa top;

« Different contaminant release scenarios: mesa top = subsurface or surface liquid releases that
would predominantly percolate to the subsurface, slopes/canyons = surface releases;

+ Different contaminant transport mechanisms: mesa top = infiltration, mesa top/slopes = runoff,
slopes/canyons = runoff and sorbed to sediment; and,

+  Which adjacent slope or canyon each PRS potentially affects.

Within TA-35 proper, there were originally 102 PRSs. Fifty-four PRSs were solid waste management units
(SWMUs) and 48 were areas of concern (AOCs). SWMUs are PRSs listed in the Hazardous and Solid
Waste Amendments (HSWA) module of the Laboratory’s Hazardous Waste Facility Permit. For SWMUs,
the administrative authority (AA) is NMED; for AOCs, the administrative authority is DOE. Of the 102
PRSs, 32 have been recommended and approved for an NFA decision by either NMED or DOE, leaving
70 TA-35 PRSs to investigate. Five of the seventy TA-35 PRSs will not be investigated as part of this
aggregate SAP because they are either outside of the watershed aggregate boundary or reside within
active buildings and have been deferred until after decontamination and decommissioning (D&D) of the
building. These PRSs are 35-013(a), 35-013(b), 35-013(c), 35-016(g) and 35-016(h).

Any PRSs within the Middle Mortandad/Ten Site Aggregate that come from other TAs not contained in this
aggregate SAP will be addressed in an addendum to this SAP.
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in 1999, PRSs boundaries were re-examined and consolidated according to geographical proximity, simi-
lar contaminants, and similar fate and transport mechanisms. The physical boundaries of the consolidated
units either grew to reflect the larger unit size or remained the same. Because the PRSs were consoli-
dated, the number of PRSs io be investigated decreased, from 865 individual PRSs to 23 individual PRSs
and 11 consolidated units {(which were previously 42 individual PRSs) for a total of 34 PRSs. The consoli-
dated unit number will be used in this document; however, to clarify previous sampling collected for an indi-
vidual PRS, the individual PRS number will also be shown.

Table 1.0-1 has several columns 1o describe the disposition of each PRSs in the Middie Mortandad/Ten
Site Aggregate that still require investigation. The first column indicates whether the PRS is consolidated
and the new consolidation unit number, the last two columns indicate if the PRS is included in this SAP
and to which subarea each has been assigned.

Table 1.0-1
PRSs in the Middle Mortandad/Ten Site Aggregate
PRS in
Consolidation HSWA | This Subarea Designation
Unit? PRS Number PRS Description SWMUP? | SAP? or Current Standing
| 00-001 Sediment traps in Mortandad Yes No | Canyons Focus Area investigation
04-001 Firing site Yes No Future addendum®
04-002 Surface disposal Yes No Future addendum
04-003(b} Qutfall Yes No Future addendum
05-001(a)-99 | 05-001(a) Former firing site Yes No Future addendum
05-001(b) Former firing site Yes No Future addendum
- 1 05-001(c) Former firing site No No Future addendum
05-001(a)-99 05-002 Canyon side disposal Yes No Future addendum
05-005(a)-00 | 05-005(a) Former French drain Yes No Future addendum
05-006(b) Soil contamination Yes No Future addendum
05-008(e) Soil contamination Yes No Future addendum
05-001(a)-99 | 05-006(h) Soil contamination Yes No Future addendum
. . 35-002 Material disposal area (MDA X) Yes Yes Mesa Top
35-003(a)-99 | 35-003(a) Waste water treatment facility Yes Yes Mesa Top
35-003(b) Waste water treatment facility Yes Yes Mesa Top
35-003(c) Waste water treatment facility Yes Yes Mesa Top
35-003(d)-00 | 35-003(d)® | Waste water treatment facility Yes Yes Pratt Canyon
35-003(a)-99 | 35-003(e)® | Waste water treatment facility Yes Yes Pratt Canyon
‘ 35-003(f) Waste water treatment facility Yes Yes Mesa Top
35-003(g) Waste water treatment facility Yes Yes Mesa Top
35-003(h) Waste water treatment facility Yes Yes Mesa Top
35-003(j)-99 35-003(j) Waste water treatment facility Yes Yes Mesa Top
35-003(k) Waste water treatment facility Yes Yes Mesa Top
35-003(d)-00 | 35-003())° Waste water treatment facility Yes Yes Pratt Canyon
35-003(a)-99 | 35-003(m) Waste water treatment facility Yes Yes Mesa Top
35-003(misc) Industrial waste lines No Yes Mesa Top
35-003(n) Waste water treatment facility Yes Yes Mesa Top
35-003(0) Waste water treatment facility Yes Yes Mesa Top
35-003(p) Waste water treatment facility Yes Yes Mesa Top
35-003(d)-00 | 35-003(q) | Waste water treatment facility Yes Yes Pratt Canyon
35-003(n)° Outfall No Yes Pratt Canyon
ER2002-0011 g March 2002
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Table 1.0-1
PRSs in the Middle Mortandad/Ten Site Aggregate (continued)
PRSin
Consolidation HSWA | This Subarea Designation
Unit? PRS Number PRS Description SWMUP? | SAP? or Current Standing
| 35-004(a) Storage areas Yes Yes Mesa Top
| 35-004(b) Storage areas Yes Yes Mortandad Slope
35-004(g)-00 | 35-004(g) Container storage area Yes Yes Ten Site Slope
35-004(h) Container storage area Yes Yes Mesa Top
35-014(g)-00 | 35-004(m) Container storage area No Yes Ten Site Slope
35-008 Surface disposal and landfili Yes Yes Mortandad Slope
- 35-00%(a) Septic system Yes Yes Ten Site Slope, Mesa Top
35-004(g)-00 | 35-009(b) Septic system Yes Yes Ten Site Slope, Ten Site Canyon
= 35-009(c) Septic system Yes Yes Mortandad Slope
35-009(d) Septic system Yes Yes Pratt Canyon
e 35-009(e) Septic system Yes Yes Ten Site Slope
| )-99‘ 35-010(a) Sanitary lagoon Yes Yes Ten Site Canyon
‘ 35-010(b) Sanitary lagoon Yes Yes Ten Site Canyon
| 35-010(c) Sanitary lagoon Yes Yes Ten Site Canyon
| 35-010(d) Sand filters Yes Yes Ten Site Canyon
35-010(e) Release from sand filter No Yes Ten Site Canyon
35-011(d) Underground storage tank No Yes Mesa Top
35-013(a) Sump Yes No Deferred to D&D
35-013(b) Sump Yes No Deferred to D&D
35-013(c) Sump Yes No Deferred to D&D
e 35-014(a) Operational release Yes Yes Mesa Top
35-003()-99 | 35-014(b) Leaking drum Yes | Yes Mesa Top
35-014(d) Operational release No Yes Mesa Top
35-008-00 35-014(e) Oil spill Yes Yes Mortandad Slope
35-016(i)-00 | 35-014(e?) Oit spill No Yes Mortandad Slope
i | 35-014(f) Soil contamination No Yes Mesa Top
‘3'05?014@-0(} 35-014(g) Soil contamination Yes Yes Ten Site Slope
35-014(g2) Soil contamination No Yes Ten Site Slope
, 1 35-014(g3) Soil contamination No Yes Ten Site Slope
};:; . 35-015(a) Soil contamination Yes Yes Mesa Top
35-003(j)-99 35-015(b) Waste oil treatment Yes Yes Mesa Top
35-016(a)-00 | 35-016(a) Drains and outfalls Yes Yes Ten Site Slope
1 35-016(b) Outfall No Yes Ten Site Slope
35-016(c) Qutfall Yes Yes Ten Site Slope
35-016(d) Outfall Yes Yes Ten Site Slope
35-016(e) Outfall No Yes Mortandad Slope
35-016(f) Storm drain No Yes Montandad Slope
35-016(g) Outfali No No Future addendum
35-016(h) Storm drain No No Future addendum
35-016¢(i)-00 35-0186(i) Drains and outfalls Yes Yes Mortandad Slope
- 35-016()) Storm drain No Yes Ten Site Slope
March 2002 10 ER2002-0011
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Table 1.0-1
PRSs in the Middle Mortandad/Ten Site Aggregate (continued)
PRS in
Consolidation HSWA | This Subarea Designation
Unit? PRS Number PRS Description SWMUP? | SAP? or Current Standing
35-016(k)-00 | 35-016(k) Drains and outfalls Yes Yes Pratt Canyon
35-016(l) Storm drain No Yes Pratt Canyon
: 35-016(m) Drains and outfalls Yes Yes Pratt Canyon
35-014(g)-00 | 35-016(n) Storm drain No Yes Ten Site Slope
g | 35-016(0) Drains and outfalls Yes Yes Mortandad Slope
s | 35016(0) Outfal Yes | Yes Mortandad Siope
35-0>1lé('a)‘-\00ﬁ 35-016(q) Drains and outfalls Yes Yes Ten Site Slope
Gemane ar| 35-017 Steam blow-off outfall from reac- No Yes Ten Site Slope
tor
35-018(a) Transformer No Yes Mesa Top
50-001(a) | Waste treatment facility—RCRA Yes No MDAs Focus Area investigation
50-001(b) Waste lines and manholes No No MDAs Focus Area investigation
50-002(a) Underground tanks Yes No MDAs Focus Area investigation
50-002(b) Underground tank Yes No MDAs Focus Area investigation
50-002(c) Underground tank Yes No MDAs Focus Area investigation
50-002(d) Underground tank No No MDAs Focus Area investigation
50-003(a) Storage area No No MDAs Focus Area investigation
50-004(a) Waste lines Yes No MDAs Focus Area investigation
50-004(b) Underground tanks Yes No MDAs Focus Area investigation
50-004(c) Waste lines Yes No MDAs Focus Area investigation
50-006(a) Operational release Yes No MDAs Focus Area investigation
50-006(c) Operational release Yes No MDAs Focus Area investigation
Z 50-006(d) Effluent discharge Yes No MDAs Focus Area investigation
f 50-007 Incinerator No No MDAs Focus Area investigation
= 50-008 Reduction site No No MDAs Focus Area investigation
50-009 Material disposal area (MDA C) Yes No MDAs Focus Area investigation
50-010 Decontamination facility No No MDAs Focus Area investigation
| 50-011(a) Septic system Yes No MDAs Focus Area investigation
- 50-011 (b) Septic system No No MDAs Focus Area investigation
i0 | 52-002(a) Septic system Yes No Future addendum
0 | 52-003(a) Waste treatment facility No No Future addendum
.| 52-003(b) Industrial wasteline No No Future addendum
% 60-004(c) Storage area No No Future addendum
: 60-004(e) Storage area No No Future addendum
60-005(a) Surface impoundment Yes No Future addendum
63-001(a) Septic system Yes No Future addendum
63-001(b) Septic system Yes No Future addendum
C-35-007 Soil contamination No Yes Ten Site Canyon

Mildotid

2 The shaded cells in this column indicate that the PRS in that row has not been consolidated.

b SWMU = solid waste management unit.

¢ Future addendum; these PRSs are not included in this SAP but will be included in a future Industrial Sites SAP addendum.

9 These PRSs are consolidated with mesa-top PRSs but also have a canyon component.
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Table 1.0-2 lists the PRSs that have been approved for NFA or are pending approval for NFA by the perti-
nent administrative authority. Therefore, any future work to be done within the boundaries of the PRSs
listed below would not be addressed by ER.
Table 1.0-2
TA-35 PRSs That Have NFA Decisions

NFA Approval | ER ID Number of Request
PRS Number HSWA SWMU from AA? or Approval Document
1 35-001 No Yes 56752
2 35-003(i) Yes Yes 63042
3 35-004(c) No Yes 56752
4 35-004(d) No Yes 56752
5 35-004(e) Yes Yes 70010
6 35-004(f) No Yes 56752
7 35-004(j) No Yes 56752
8 35-004(j) No Yes 56752
9 35-004(k) No Yes 56752
10 35-004(1) No Yes 56752
11 35-004(n) No Yes 56752
12 35-004(0) No Yes 56752
13 35-005(a) No Pending 65899
14 35-005(b) No Pending 38808
15 35-006 Yes Yes 70010
16 35-007 No Yes 56752
17 35-011(a) Yes Yes 70010
18 35-011(b) No Yes 64370
19 35-011(c) No Yes 56752
20 35-012(a) No Pending 65899
21 35-012(b) No Yes 56752
22 35-013(d) Yes Yes 70010
23 35-014(c) No Yes 58824
24 35-014(e3) No Yes 59689
25 35-018(b) No Yes 56752
26 C-35-001 No Yes 56752
27 C-35-002 No Yes 56752
28 C-35-003 No Yes 56752
29 C-35-004 No Yes 64370
30 C-35-005 No Yes 64370
31 C-35-006 No Yes 64011
32 C-35-008 No Yes 56752

1.1 Objective and Purpose

The ER Project uses an integrated technical strategy to identify a process for making remedial decisions
that coordinate human health, ecological, and extent-of-contamination endpoints, as well as supporting the
assessment of long-term Laboratory effects on a watershed scale (LLANL 2000, 66802). The objectives for
data use described in this SAP have been identified with the participation of key ER Project, DOE/NNSA-
OLASO, and NMED-HWB personnel and are consistent with the integrated technical strategy. This SAP
presents historic data evaluations and the rationale for collecting additional data at particular locations.

March 2002 12 ER2002-0011



SAP for Middie Mortandad/Ten Site Aggregate

The purpose for collecting the data proposed in this SAP is that it will close gaps (data gaps) in the under-
standing of the current conceptual model for the area. The data set that results from implementation of this
SAP, when combined with the existing data set, will be adequate to

« determine nature and extent of contamination for these five subareas in the Middle Mortan-
dad/Ten Site Aggregate and {0 evaluate historical and present-day fate and transport of con-
taminants by incorporating all relevant data and affected media within the watershed;

s assess potential human health and ecological risks on a spatial scale consistent with appropri-
ate exposure models;

» establish the relative contribution of residual contamination at PRS-affected areas to potential
human and ecological risk and to support the ranking of affected areas based on risk;

« calculate inventory for key risk-driver contaminants where the contaminant inventory has rele-
vance to the overall watershed assessment;

s provide data required to assess this portion of the Middle Mortandad/Ten Site Aggregate when
the entire Mortandad Watershed is evaluated; and,

» ensure that the Middle Mortandad/Ten Site Aggregate sites requiring long-term monitoring are
turned over to the appropriate Laboratory facilities or organizations (LANL 2000, 66802, sec-
tion 1.2.2.1).

Relevant information from the Mortandad Watershed, in many cases from outside the Middle Mortandad/
Ten Site Aggregate (e.g., surface water data and canyon-bottom sediment data), was incorporated and
evaluated in the design of this investigation and will be incorporated into the evaluation leading to final rec-
ommendations and decisions. Decisions to remediate or recommendations to monitor specific media can
then be made in the context of relevant portions of the entire watershed.

Foliowing the implementation of this SAP, the combined data set from this TA-35 investigation and future
investigations for remaining Middle Mortandad/Ten Site Aggregate PRSs (TA-4, -5, -50, -52, -55, and -63)
will be used to evaluate risk at the aggregate scale, and make recommendations for future actions. In addi-
tion, the data from the Middle Mortandad/Ten Site Aggregate will be integrated with data from other aggre-
gates within the Mortandad Watershed to evaluate cumulative risk and determine final actions for the
entire Mortandad Watershed.

Details of the data quality objectives are presented in section 3.0 of this SAP.

1.2 Regulatory Framework

The investigation is driven by Module Vil of the Laboratory’s RCRA Hazardous Waste Facility Permit
(HWFP) #NM089010515 (LANL 1989, 12547). The NMEID (now NMED) issued the HWFP in 1989. The
U.S. Environmental Protection Agency (EPA) issued Module VIli, the Hazardous and Solid Waste Amend-
ments (HSWA) Module of the permit, in 1990 (EPA 1990, 1585} and modified it on May 19, 1994. NMEID
received base authorization in 1996,

As stated above, this SAP investigates both PRSs listed on the HSWA Permit (SWMUs), for which the AA
is NMED, and PRSs not listed on the HSWA Permit (AOCs), for which the AA is DOE.

DOE has implementation authority under DOE Order 5400.5, “Radiation Protection of the Public and the
Environment,” and Order 435.1, “Radioactive Waste Management.” In 1993, DOE order 5400.5 was
issued as a Proposed Rule (proposed 10CFR834) in the Federal Register. It covers, among other topics,
establishment of dose limits to the public from radiation and radionuclides associated with DOE opera-
tions. Although radionuclides are regulated by the DOE and are not regulated under RCRA, it is more effi-
cient and cost-effective to investigate all types of potential contamination during a single site
characterization. Therefore, radiochemical concerns are addressed as part of this SAP.
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1.3 Previous Investigations

In May of 1992, an RFI work plan (LANL 1992, 07666) was submitted to the regulatory authority: the EPA.
The OU 1129 work plan and subsequent addendum (Pratt 1994, 39932) identified PRSs to be investigated
at TA-35 and at other TAs in the surrounding area. Site-characterization investigations occurred at TA-35
from 1994 through 1998. Results of the investigations have been detailed in various RFI reports and SAPs.
Table 1.3-1 summarizes the documents that have been submitted to the regulatory authorities and reflects
the history of significant RFI activities at this TA.

Table 1.3-1
History of Significant Activities at TA-35

Date | ER ID Number From/To | Synopsis of Correspondence
Work Plans
5/18/92 12259.4 ‘ LANL to EPA “Resource Conservation and Recovery Act (RCRA) Facility

Investigation (RFI) Work Plan for Operable Unit (OU) 1129*
(cover letter) (attachment referenced, LA-UR-92-800, is located
in Reference Library, 328 pages)

7/1/93 28637 EPA to LANL OU 1129 notice of deficiency (NOD)

8/20/93 38666 LANL to EPA Final response to NODs regarding RFI| work plan for OU 1129

11/3/93 49667 EPA to LANL EPA approval of RFI work plan for OU 1129 with modification to
Appendix E, aggregate J of OU 1129 work plan, NM0890010515

6/13/94 40252 LANL to DOE/EPA  |Addendum to the RFI work plan for OU 1129

1/23/95 52910.203 EPA to LANL NOD for addendum to the RFI work plan for OU 1129

3/29/95 46036 LANL to EPA Response to NOD for addendum to the RF1 work plan for OU
1129 (TA-35, -4, -48, -5, -55)

5/22/95 52910.193 EPA to LANL Approval of addendum to the RFI work plan for OU 1129, Los

Alamos National Laboratory (NM0890010515)

RFI Reports and NODs and Responses

5/2/96 54373 DOE & LANL to NMED [“RFI Report for Potential Release Sties (PRSs) in TA-35 [for
PRSs 35-003(h, j, and k), 35-004(b), 35-008, 35-009(a through
d) 35-014(a,b,d,e1,e2, and f), 35-015(b), 35-016(e, f, and i)";
"Alpha" - RCRA Constituents Only

3/11/97 56954.5 NMED to DOE & LANL |NOD for RFI report for PRSs in TA-35, LANL, NM0890010515
[PRSs 35-003(h,),k), 35-004(b), 35-008, 35-009(a—d) 35-
014(a,b,d,e1,e2,f), 35-015(b), 35-016(e,f, i); Alpha" - RCRA Con-
stituents Only

4/18/97 55640.1 DOE & LANL to NMED |Response to NOD for RFI report for PRSs in TA-35 (former OU
1129), PRSs 35-003(h, j, k), 35-004(b), 35-008, 35-009(a—d) 35-
014(a,b,d,e1,e2,f), 35-015(b), 35-016(ef, i); Alpha" - RCRA Con-
stituents Only

11/3/97 55640 DOE & LANL to NMED | Request for supplemental information (RSI) for RFi report for
PRSs 35-003(h,j, k), 35-004(b), 35-008, 35-009(a—d) 35-
014(a,b,d,e1,e2, f), 35-015(b), 35-016(e, f, i); Alpha" - RCRA

: Constituents Only

12/5/97 56954.3 DOE & LANL to NMED |Response to NOD (second) TA-35 RFI report, PRSs 35-003(j,k),
35-004(b), 35-008, 35-009(a,b,d,e1,e2,f), 35-015(b), and 35-
016(e,f,g,h,1)

7/1/96 54763.4 DOE & LANL to NMED |RF! report for PRSs 35-004(a,g, h,m), 35-009(e), 35-014(g1,g2),
35-016(b,j,n,q) (located in former OU 1129), Field Unit 4, July
1996, LA-UR-96-2082; "Charlie" - RCRA Constituents Only
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Table 1.3-1
History of Significant Activities at TA-35 (continued)
Date | ER ID Number From/To Synopsis of Correspondence
9/23/97 56672.1 NMED to LANL RSI for RFI report for TA-35, PRSs 35-004(a,g,h) 35-009(e), 35-

014(g1,92), 35-016(b,j,n,q), dated July 1996, LANL NM
0890010515 [NOD for RF| report for PRSs 35-004(a,g,h,m), 35-
009(e), 35-014(g1,g2), 35-016(b, j,n,q); “Charlie” - RCRA Con-
stituents Only

10/30/97 56856 DOE & LANL to NMED |Response to RS for RFI report for TA-35, PRSs 35-004(a,g,h)
35-009(e) 35-014(g1,92), 35-016(b,j,n,q); "Charlie" - RCRA Con-
stituents Only

9/29/97 56820 DOE & LANL to NMED |Addendum to the RFI report for PRSs at TA-35 (former QU 1129)
(cover letter), Field Unit 4, September 1997, LA-UR-97-3567;
“Foxtrot” - Addendum Reporting Radiological Sampling Results
5/1/96 54459 DOE & LANL to NMED |Voluntary Corrective Action (VCA) plan for PRSs 35-003(a), 35-
003(b), 35-003(c), and 35-003(n), phase separator pit and under-
ground storage tanks, Field Unit 4, ERP dated March 1996.
9/11/98 59674 LANLto DOE  |RFl report for TA-35, PRSs 35-003(a,b,c,n) (former OU 1129,
Field Unit 4) to fulfill performance measure for functional area
A.1 (cover letter with enclosures)

9/30/98 62225 DOE & LANL to NMED | RFI report for PRSs 35-003(a,b,c,n)
6/24/99 63460 DOE & LANL to NMED |Response to RSI for RFI report for PRSs 35-003(a,b,c,n)
6/1/96 57129.1 LANL to DOE RFI report for PRSs 35-003(d,e f,g,I,m,0,q,r), 35-016(g,h)

(located in former OU 1129), Field Unit 4, June 1996, LA-UR-96-
1605; "Bravo” - not approved by DOE, not submitted to AA
9/1/96 55075.1 LANL to DOE RFI report for PRSs 35-016(a,c,d,m,p), C-35-007 (located in
former OU 1129), Field Unit 4, September 1996, LA-UR-96-2828;
*Delta"- not approved by DOE, not submitted to AA

VCAs and Interim Actions (IAs)

3/25/96 54341.1 LANL to DOE VCA completion report for Activities at TA-35 for PRSs 35-
009(b,c,d) (enclosure is ER ID # 54762.1) (not approved by
DOE, not submitted to AA)

5/1/96 53800.1 LANL to DOE VCA plan for TA-35 PRS 35-009(a) (cover letter)

6/3/96 547541 LANL to DOE VCA plan for PRS 35-018(a), electrical transformer substation,
Field Unit 4, June 1996, LA-UR-96-1992

9/1/96 55063.1 LANL to DOE VCA completion report for PRS 35-018(a), electrical transformer
substation, Field Unit 4, September 1996, LA-UR-96-3271

9/27/96 55246.1 LANL to DOE VCA plan for TA-35, PRS 35-014(f); VCA completion report for

PRSs 35-009(a) 35-014(f) and 35-018(a); and interim action
report for TA-35 PRSs 35-003(d,l,q) Activities, w/o enclosures
(VCA report 35-009(a); not approved by DOE, not submitted to
AA)

RCRA Closures

11/1/89 8999 LANL to NMED Interim closure plan: Technical Area 35-TSL-85, surface
impoundment, Los Alamos National Laboratory, Los Alamos,
New Mexico Pkg # 469

6/21/1993 22611.2 NMED TO DOE TA-35 TSL-85 surface impoundment: denial of clean closure
equivalency demonstration and disapproval of closure plan
2/4/98 65899.1 NMED TO LANL Approval of the amended closure certification report for the Tech-

nical Area 35, Ten Site Laboratory 85 surface impoundment
dated September 1996 EPA |.D. No. NM 0890010515
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Table 1.3-1
History of Significant Activities at TA-35 (continued)
Date | ER ID Number From/To Synopsis of Correspondence
11/1/89 9000 LANL TO NMED Interim status closure and post-closure care plan: Technical Area

35-TSL-125, surface impoundment, Los Alamos National Labo-
ratory, Los Alamos, New Mexico

07/07/92 42389.10 NMED to LANL TA-35 TSL-125 surface impoundment: denial of clean closure
equivalency demonstration and disapproval of closure plan
10/26/92 11804.2 LANL TO DOE Response to NMED request for clarification of the activities asso-

ciated with RCRA closure of surface impoundment in TA-35 TSL-
125 and explain discrepancies between the closure report and
the NOD response letter dated March 16, 1992 .

09/17/93 30180.0 LANL to EPA Transmittal of response to concerns regarding closure of the TA-
35 TSL-125 surface impoundment
09/29/92 38808.0 NMED TO LANL Approval of closure plan TA-35 TSL 125 surface impoundment
NM0880010515
Note: Alpha, Bravo, Charlie, and Della were designations created by the technical writing staff to differentiate the TA-35 PRS RFI
reports.

2.0 TA-35 SUBAREA AGGREGATE DESCRIPTIONS

2.1 TA-35 Characterization, Setting, and Operational History

Ten Site Mesa, which lies at elevations between 6950 ft and 7250 ft (LANL 1992, 07666), is bounded by
Mortandad Canyon to the north, Pratt Canyon to the east, and Ten Site Canyon to the south. Most struc-
tures associated with TA-35 are located on Ten Site Mesa. The mesa top is highly developed and most of
the land surface is paved; a few small, unpaved areas are currently present on the mesa.

2.1.1 Mesa Top Subarea Site Description and Operational History

The original Ten Site Laboratory building (TA-35-2) was constructed in 1951. Through the 1970s, the prin-
cipal activities at TA-35 were associated with development of radioactive lanthanum sources for weapons
testing and research involving various radionuclides, particularly plutonium and tritium (LANL 1992,
07666). Wastewater associated with these activities was processed at the TA-35 wastewater treatment
facility until 1963, at which time TA-35 industrial wastewater was piped to the Laboratory’s centralized
wastewater facility at TA-50. In the 1970s, research activities at TA-35 shifted to laser technology, optics,
and nuclear safeguards. The latter activities continue at TA-35 to the present day. Documented discharges
of contamination to the environment are associated with the industrial operational activities listed above,
and with drainlines and outfalls that handled wastewater, stormwater, and cooling water; tanks and struc-
tures used to store dielectric oils for the laser facilities; sanitary septic systems; container storage areas;
and areas on the mesa top used for debris disposal.
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The PRSs in this subarea include components of the former wastewater treatment plant (WWTP), former
container storage areas, an area of surface deposition from stack emissions, oil spills, septic tanks, and
former oil-handling facilities. Figure 2.1-1 outlines the eastern and western portions of the Mesa Top Sub-
area. Figure 2.1-2 and Figure 2.1-3 show the PRSs and PRS-affected areas in which, according to the
conceptual model (see section 2.3}, residual contamination is expected to be present. The current land use
designation for the Mesa Top Subarea is industrial and is expected to remain so for the next 30 years or
more (LANL 1998, 57224)}. Table 2.1-1 lists the subarea PRSs with brief descriptions and current availabil-
ity of residual contaminants remaining at the site. Detailed descriptions of the subarea PRSs are presented
in Appendix B; historic ER Project RFI data from the subarea PRSs are presented in section 2.2.1 and in
Appendix C, with corresponding sample locations shown on Figure 2.1-2 and Figure 2.1-3.

Operational histories suggest that the Mesa Top Subarea may contain a variety of inorganic, organic, and
radiological contaminants as a result of past Laboratory operations. The former TA-35 WWTP is a potential
source of residual subsurface contamination, especially radionuclides, at the eastern end of the mesa top.
Oil spilis may have contributed a number of organic chemicals, including PAHs, phthalates, polychlorinated
biphenyls (PCBs}, and total petroleum hydrocarbon (TPH). Portions of the mesa top may have received
radionuclide contamination, including tritium and plutonium, from stack emissions at buiiding TA-35-2
between 1954 and 1979.

All of the Mesa Top Subarea PRS sites have been cleaned up to some extent and no longer present a
source term for contaminant migration. The existing data gaps within the Mesa Top Subarea lie primarily at
the mesa-top edges, as will be discussed in section 2.4. This additional information will provide extent of
residual contamination. The ongoing industrial nature of TA-35 eliminates the possibility of an overall
cleanup until decommissioning some time in the future. Therefore, it is anticipated that most LANL active
industrial sites with residual contamination, which do not pose a current day human heaith or ecological
risk, will be turned over to the facilities for long-term stewardship, as outlined in the IWP {LANL 2000,
66802, section 1.2.2.1).

2.1.1.1 Neighboring Influences to the Mesa Top Subarea

TA-55 was established in 1973 for the plutonium-processing laboratory. Operations include fabrication of
plutonium metal components, processing of plutonium, and basic research on transuranic materials.

PRS 55-007 is made up of two thermal treatment units located in building TA-55-4. Discharge data for
1978 through 1988 indicate that tritium, plutonium-238,239, and plutonium-240 were released to the atmo-
sphere (LANL 1992, 076866). Any or all portions of the TA-35 subareas may have received radionuclide
contamination from stack emissions at building TA-55-4, although it is expected that much of those emis-
sions were deposited on the mesa top proximally to TA-55.
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Table 2.1-1
Mesa Top Subarea PRSs and Their Current Status
ER Project
Current Confirmatory
Ground Sampling
PRS PRS Description Cover Description of Source Term Removal Performed? Comments
35-002 Former material dis- >3 ftof 1991 D&D removed 430 gal. mixed waste (rad and lead) to TA-54 |No No areas of concern exist based on ALARA? and
posal area (MDA) X clean soil |Area L, removed 533 m® LLW to TA-54 Area G, completed action the Radiological Site Assessment Program inde-
(LAPRE-!, -ll Reactor, |over PRS 101/23/92; 1996 D&D removed portions of 2 underground storage pendently assessed by ORAU®; 15 Environment,
associated structures, tanks (USTs) from LAPRE-I (Roberson 1991, 21577) Safety & Health (ESH) composite samples for rad,
components, contami- 1 composite sample for toxicity characteristic
nated soil) leaching procedure (TCLP) waste
35-003(a) |FormerTA-35-4, WWTP |> 20 ft of (1996 D&D (in coricert with ER Project verification sampling) Yes, see table [No ecological or human health risks present, con-
holding tank clean soil [removed tanks; actual volume of low-level solid waste removed |of samples col- |sidering depth of remaining contamination
35-003(b) |FormerTA-35-5, WWTP [over PRS |from north and south sides of TA-35-2, including soil below phase lected (section
holding tank separat?tg pit and holding tanks, was approximately 2265 yd®, 2.2)
plus 20 ft° mixed waste; bottom of excavations was 20—30 ft
35-003(c) |FormerTA-35-6, WWTP below surface grade and backfilled with clean soil (LANL 1997,
holding tank
58737)
35-003(e) |Discussed in Pratt Canyon Subarea description, section 2.1.4
35-003(f) {Former TA-35-37, >3 ftof |1980 D&D; tank removed to prepare for D&D of WWTP’s under- |No No ecologica! or human health risks present, con-
WWTP flocculator tank [clean soil [ground liquid waste lines (Cox 1985, 780) sidering depth of remaining contamination; for ER
o)) over PRS Project RFI data, see table of samples collected
% (section 2.2)
Fg 35-003(g) |Former TA-35-38, >3ftof (1980 D&D; regenerant tank removed to prepare for D&D of No No ecological or human health risks present, con-
< WWTP regenerant tank [clean soil |WWTP’s underground liquid waste lines (Cox 1985, 780) sidering depth of remaining contamination; for ER
3 over PRS Project RFI data, see table of samples collected
(section 2.2)
35-003(h) {Former TA-35-31, >3ftof [1985 RLWLRE project; tank was connected to buildings TA-35-41 |No Minor detected tritium at depth; however, no ecolog-
WWTP retention tank [clean soil |and TA-35-10 by stainless-steel underground pipes 4 in. in diam- ical or human health risks present, considering
over PRS [eter; removed in 1985 depth of remaining contamination; for ER Project
RFI data, see table of samples collected (section
2.2)
35-003(m) |Former TA-35-22, > 10 ftof [1981 RLWLR project; concrete tank excavated and removed in  |No No ecological or human health risks present, con-
WWTP underground  |clean soil |one load to TA-54; contaminated soil was left 10 ft deep in solid sidering depth of remaining contamination; for ER
sludge tank over PRS [tuff in this excavation Project RF| data, see table of samples collected

(section 2.2)
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Table 2.1-1

Mesa Top Subarea PRSs and Their Current Status {continued)

ER Project
Current Confirmatory
Ground Sampling
PRS PRS Description Cover Description of Source Term Removal Performed? Comments
35-003 Former WWTP waste >3 ftof [1981-1985 RLWLR D&D; underground lines connecting various |Yes, see table |No ecological or human health risks present, con-
{misc.} lines 68-114 clean soil [structures of the TA-35 WWTP removed; most of the piping con- [of samples col- |sidering depth of remaining contamination
over PRS [structed from slainless, black, or galvanized steel with screwed or [lected (section
welded joints; 1996 D&D (with ER Project verification sampling) (2.2}
removed remaining lines (LANL 1997, 58737}
35-003{(n} [Former TA-35-03, >3ftof [See 35-003(a—) Yes, see table  |See 35-003(a—c)
WWTP phase separator |[clean soil of samples col-
3 pit over PRS fected (section
= 2.2)
)
& 135-003(0) Former TA-35-12, > 3ftof [1985 RLWLR project; manhole, subsurface line B0A, and 86 yd® |No Further excavation may have compromised integrity
% WWTP manhole clean soil [contaminated soll adjacent to east wall of Air Filter Building (TA- of excavation walls; area was backfilled and paved,
over PRS [35-7) excavated and removed in 1985 for ER Project RF| data, see table of samples col-
lected (section 2.2)
35-003(p) |Former TA-35-07, >2ftof 1996 D&D (with ER Project verification sampling) removed build- [Yes, see table [No ecological or human health risks present, con-
WWTP air filter building [clean soil |ing; approximate volume of low-levsl solid waste removed from  |of samples col- |sidering depth of remaining contamination; for ER
over PRS |below TA-35-07 after its demolition was 536 yd® and backfilled  |lected (section [Project RF| data, see table of samples collected
with clean soil; excavated 2-9 ft of soil from building footprint 2.2} {section 2.2)
(LANL 1997, 58737)

35-003(j) |Former TA-35-96, Asphalt  [Storage tank removed in 1976; residual contamination cleaned |No Although TPH contamination exists, no current
aboveground oil storage up as PRS 35-014(d) (LANL 1996, 54402} exposure risks exist due to lack of migration path-
tanks ways; for ER Project RF| data, see table of samples

35-003(k) |Former TA-35-97, collectad (section 2.2)
aboveground oil storage

2 . tanks
§ 35-014(b) |Former leaking drum, {Drum Drum removed and site cleaned by Laboratory group Health, No For ER Project RFI data, see table of samples col-
2 outside of TA-35-2 removed |Safety, and Environment (HSE}-7 in 1985 (LANL 1996, 54402) lected (section 2.2)
t."% 35-014(d) |Oil spill-stained soil,  [Asphalt {Site backfilled in 1988 or 1889 with clean soil material and cov- |No No acological or human health risks viable below
near former TA-35-29 ered with asphalt to create a parking area (LANL 1996, 54402) asphalt; for ER Project RFI data, see table of sam-
ples collected (section 2.2)

35-015(b) [Former oll-handling Soil and  {Tanks removed after 1988 (Shafer 1998, 41150; LANL 1996, No Reduced human health and ecological potential
facility, west of TA-35- |asphalt  154402) exposure; for ER Project RF! data, see table of
29 samples collected (section 2.2)

35-004(a) Former outdoor con-  |Asphalt/  |Cleaned up after 1990 (LANL 1892, 07666} No No documentation located; for ER Project RFi data,
tainer storage area TA- |soil see table of samples collected (section 2.2)
35-25
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Table 2.1-1

Mesa Top Subarea PRSs and Their Current Status (continued)

ER Project
Current Confirmatory
Ground Sampling
PRS PRS Description Cover Description of Source Term Removal Performed? Comments

35-004(h) Former outdoor con-  [Covered {1985 D&D removed up to 8 # contaminated soil from the storage |No Remaved contaminated surface soil; worker expo-
tainer storage area TA- jwith 8 ft of jarea (LANL 1997, 58737) sure risk reduced; for ER Project RFI data, see
35-7 clean soil table of samples collected (section 2.2)

35-009(a) Discussed in Ten Site Slope Subarea description (section 2.1.2)

35-011(d) Two 6000-gal. former  |Asphalt  {Tanks removed in accordance with NMED UST regulations sum- [No Tanks were inspected, found to be in good condition
USTs, southeast of TA- mer of 1891; same location as 35-014(f) with no evidence of leaks (Carmichae! 1991, 14618)
35-188

35-014(a) Contaminated soil from |Asphalt/ |None; concentrations too low to represent significant health haz- [No No remediation initiated; for ER Project RFI data,
former TA-35-7 stack  |soil ard to the public see table of samples collected (section 2.2)
emissions

35-014(f) Former oil spill-stained |Asphalt  |Site cleaned up during 1996 ER Project VCA,; 45 yd® of TPH-con-|Yes, see table |Removed all visible and odor-emitting ofl-contami-
soil, east side of TA-35- taminated waste removed (LANL 1998, 53783) of samples col- |nated soil and contaminant migration potential
188 lected (section

2.2)

35-015(a) Former waste oil~treat- |Asphait  [Tank farm and treatment facility decommissioned and removed [No Surface migration pathway removed by remedia-
ment facility, west side late 1988/1989 (Roberson 1991, 21576) tion; for ER Project RF| data, see table of samples
of TA-35-86 collected (section 2.2)

35-018(a) Former transformers  |Asphalt  |Site cleaned up during a 1996 ER Project VCA; 8 yd® of PCB-  [Yes, ses table |Eliminated potential for migration of PCB-containing
leaking PCB-contami- contaminated waste removed (LANL 1996, 55063) of samples col- {surface soils
nated oil, near TA-35-29 lected (section

2.2)

2 ALARA = as low as reasonably achievable, a DOE target level.

b ORAU = Oak Ridge Associated Universities.

¢ RLWLR = radioactive liquid waste line removal (see Elder et al. 18886, 066686, for project details).

8)eboibby syg us| /PRPUBLIOY SIPPIN 10] VS



O

P

1626800

1627300

SAP for Middle Mortandad/Ten Site Aggregate

1628800

100"

1769800

1769300

/ a2
=
35-125 / 35-128

ST

| Mesa '_I§p West |

HRERER

T
N

2

TA boundary

2-ft contour

10-ft contour
100-ft contour
PRS outline

Paved road

Dirt road or trail
Former structure
Structure

Mesa Top Subarea
TA-35 PRS-affected area

35-471

/)

2
- L4
Mesa Top East -

1769800

1769300

1768800

176?800
»
000

—~— e, S

1626800

Figure 2.1-1.  Index map of Mesa Top Subarea

ER2002-0011

1627300

1628300

21

-~
1628800

Source: FIMAD G110299/ TA-35 ISAP_031102

March 2002



SAP for Middle Mortandad/Ten Site Aggregate

This page left blank intentionally

March 2002 22

ER2002-0011

1\_})



4 "@'\‘,

1769700

1769500

1769300

{fest

1769100

Figure 2.1-2,

SAP for Middle Mortandad/Ten Site Aggregate_~

1626900 1627100 1627300 1627500 1627700 1627900
o = o | / 1 T 8
s ~
= ]  2-ftcontour TA-35 Samples a 3
” = Favi 10-ft conts -
T our o pre-1995
[FaY4| 100-ft contour .
PRS outline -
3502429 A Paved road |
35.02393 3 Dirt road or trail - 97 .
HE P - 332_4;22;22 Eormensiruciure 3502078 Sample location 1D
_,,,_j gwmm &1 Structure
| TE =l Mesa Top Subarea
]  TA-35 PRS-affected area
| e Q04 PRS number
35-01102
3501101
| S
35-01103
Eiizall o
2
— (224
©
~
o1
o=}

1

35-473
35-02499

3502181/

1
Y
\ 3502501 O

1769300

1769100

1626900

ER2002-0011

1627100

1627300

Existing sample locations in western portion of Mesa Top Subarea

1627500

1627700 1627900

Source: FIMAD G110295 / TA-35 ISAP_031902

23 March 2002



SAP for Middle Mortandad/Ten Site Aggregate

This page left blank intentionally

March 2002 24

ER2002-0011

O



SAP for Middle Mortandad/Ten Site Aggregate

1627800 1628000 1628200 1628400 1628600
o I S~ [ 77 ~] = T =y ~ — = 5 g = — o
o i P e o . ’ - - g
o I =) - . o
© FaY TA boundary TA-35 Samples = < v 3
= ]  2-ftcontour " o Tk i Y =
A 10-ft contour e - e
M 100-ft contour ® 1995 Py Hi e o
PRS outline m 1996 RN b el
M Paved road m 1997 - d . e SN
Dirt road or trail 3502078 Sample location ID 3 1 e
) Former structure ‘ = )
! Structure
] Mesa Top Subarea 0 72 1‘?4
Ll []  TA-35 PRS-affected area T e e
35-004(a) PRS number FEET
0 35.257
< o
8 2
o o}
~ =
= 3502082
i 7 | 3502288
3502089
3502280
3802081
Z 7 v 3502290
% 35-02568 35-02569 ’ v 3502534
& 'S 35.02570 . ' 3502085
S=Jalos _—35-003())-99
S D Y 0
35-02265
s 3502269 3502233
= o
3502356
it 35'—02265
e i 35.02232
e
o - N e .
"‘ﬁ\ i
o 35-02560 t§ 397234 J 7 35027 -
& S 35.07404 R5.02112 3502533 =
3 : — Nabasad s — < 12
¢ — 3502074 ]/ ) — 36.02287 3592503 ~
= e A N 35-018(a) 1502502 O
‘;zuozz?a - , \ 3 N~
350227 —® 35-02300 7 35.02274 Q ‘~_ "-L._._“
35-02073 < \ ;_:? 05255 7 > o, 3{»02})24 5
3502272 AL soazse o e 1
5 \ / : . \ 35@5
5.02302 39:02276 ) j 35-004(h) =
3502099 35-02301 L / / "" S LN M
35-004(a) 3502098 .4- T D\asézzﬁ' , (S 35_02493/\ . “\\Tg
3567 | \ '. 35-003(a)-99 7 . 2 2503 135-02026 =
4 " T, / =y i " 7 / A 15005 ssoayn ™ 35 >
3534 | | 7 i /
i P f \\g\ Vi - [ SO /////// 3502528 5 e
35:02097 35 05034 35-002 [ / R | J< // 35'0’30,5/ 3502019 7 ‘
= .35-002 & / 35-02306 | / G 02009 /
)»_,/'P—__ e f ot f "_\QL% Ji3=>-02301 | .4 ‘\.35‘" 35-02013 /77 7 ( /
g e N C-35-003 = \-.-“ & 4 / 350201'2’7/ g ~d
/ o ~ " " = " 7557 !
Bk e e NN | e ~ 35-009(a) K e \Q“‘ S5 b s / bk 5
Y < X 150, 17 - 3 35-02215 i~ s 4 o \ 35-02030
e & Yy X AR P - \ \
o \ \ == = 5-014(a) 35-02017 35-02020 %
o ol e LN gL {{///‘////'/ ‘ ' 7 \"z.,, 35.02015 i % / 3502281 R\f“}(/'{ o
sk : % o e S\ o) ") ./’,%’)/é/ 3501780 3562208 \ 4 ‘&5_@1:\ //3302 " =
© = y e T T X G ~ — 3592308 ——e A — — -
il B _,/// / A = X N \ “Zy ﬂ '% / . \/ [(( 35-003(a)-99 35’10'20‘18 -‘:. \\3502312 ,"\ e g

1627800 1628000 1628200 1628400 1628600
. L. . . Source: FIMAD G110297 / TA-35 ISAP_031202
Figure 2.1-3. Existing sample locations in eastern Mesa Top Subarea

ER2002-0011 25 March 2002



SAP for Middle Mortandad/Ten Site Aggregate

This page left blank intentionally

March 2002 26 ER2002-0011



SAP for Middle Mortandad/Ten Site Aggregate

2.1.2 Ten Site Slope Subarea Site Description and Operational History

Ten Site Slope is the south-facing slope of Ten Site Canyon. The difference in elevation from the mesa top
to the bottom of Ten Site Canyon in this area is about 100-120 ft. The slope has a very steep middle sec-
tion with flatter bench sections above and below, and it is marked by several distinct drainage channels.
Figure 2.1-4 outlines the eastern and western portions of the Ten Site Slope Subarea. Figure 2.1-5 and
Figure 2.1-6 show the PRSs and PRS-affected areas in which, according to the conceptual model (section
2.3), residual contamination is expected 1o be present.

The Ten Site Slope Subarea is comprised of 16 PRSs which include outfalls, former container storage
areas, abandoned septic systems, and areas of stained asphalt/oil spills. The PRSs are related to opera-
tions and incidental activities or processes primarily at buildings TA-35-86 (carbon dioxide laser building),
TA-35-125 (Antares carbon dioxide laser building), TA-35-25 (sodium building), TA-35-67 (warehouse),
and TA-35-2 (laboratory and office building). The PRSs are either located on, or adjacent to, the north
slope of Ten Site Canyon or are outfalls that discharge onto that slope.

The current land use designation of the north slope of Ten Site Canyon is industrial and is expected to
remain so for the next 30 years or more (LANL 1998, 57224). Site access is uncontrolled, but the steep
topography of the slope makes recreational or other use by the public unlikely. Table 2.1-2 lists the Ten Site
Siope Subarea PRSs with brief descriptions and current availability of residual comtaminanis remaining at
the site. Detailed descriptions of the Ten Site Slope Subarea PRSs are presented in Appendix B; historic
ER Project RFI data from the subarea PRSs are presented in section 2.2.2 and in Appendix C, with corre-
sponding sample locations presented on Figure 2.1-5 and Figure 2.1-6.

Operational histories suggest that the Ten Site Slope Subarea may contain a variety of inorganic, organic,
and radiological contaminants as a result of Laboratory operations. Oil spills may have contributed a num-
ber of organic chemicals, including PAHs, phthalates, PCBs, and TPH. Septic systems are likely to have
received both inorganic and organic chemicals from laboratory buildings and, in some cases, may have
received radionuclides as well. Qutfalls connected to drains inside buildings possibly received undocu-
mented discharges of chemicals in all three categories. Stormwater outfalls may discharge water contain-
ing chemicals derived from parking lots and roadways, such as PAHs and metals contained in gasoline,
motor oil, other automotive fluids, and asphalt. Any or all portions of the Ten Site Slope Subarea have
probably received radionuclide contamination, including tritium and plutonium, from stack emissions at
building TA-35-2 between 1954 and 1979, and including uranium from 1850s power reactor discharges.

From 1951 until 1975, two sanitary septic systems at TA-35 discharged to Ten Site Slope (LANL 1992,
07666). These septic systems were investigated as PRSs 35-009(a,b). In 1996, VCAs were completed at
each of the septic systems (LANL 1996, 55071; LANL 1996, 54967); they no longer present a source term
for contaminant release and migration.

The existing data gaps within the Ten Site Slope Subarea lie within established outfall channels, mostly
within the alluvial fans, as discussed in section 2.4. it is anticipated that most TA-35 industrial sites with
residual contamination that do not pose a potential current-day or anticipated future human-health or eco-
logical risk will either be turned over to the facilities for long-term stewardship [as outlined in the IWP, sec-
tion 1.2.2.1 (ERP-OP 0003)], or be proposed for no further ER Project action.

2.1.2.1 Neighboring Influences to the Ten Site Slope Subarea

2.1.2.1.1 TA-50

Before 1975, outfalls at TA-50 [other than the Radioactive Liquid Waste Treatment Facility (RLWTF) outfall
to Effluent Canyon] discharged into the head of Ten Site Canyon via drainlines 55 and 67, which originated
in buildings TA-50-1 and TA-50-2, respectively. In 1974, two unplanned discharges of untreated wastes
occurred due to overfiow of a sump in TA-50-2. The radionuclide activities released are unknown. Drainline
67 was sealed with a flexible plug in February 1975.

ER2002-0011 27 March 2002
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Table 2.1-2

Ten Site Slope Subarea PRSs and Their Current Status

ER Project
Current Confirmatory
Ground . Sampling
PRS PRS Description Cover Description of Source Term Removal Performed? Comments
35-004 (g) |Former container storage area, |Asphaltto. |None No For ER Project RF! data, see table of
° south of TA-35-67 sail samples collected (section 2.2)
S [35-004(m) |Former container storage area, (Asphaltto |None No For ER Project RF1 data, see table of
;? south of TA-35-86 soil samples collected (section 2.2)
8 [35-009(b) Abandoned, inactive sanitary  [> 3 ft of Site cleaned up during 1996 ER Project VCA; |Yes, see table |Properly abandoned inactive septic
g septic system, south of TA-35- |[clean soil {1350 gal. liquid/sludge removed; septic tank, |of samples col-|system and eliminated potential for
67 over PRS |dosing chamber, manhole, and distribution  |lected in sec- [leaks or contaminant migration
box filled with concrete (LANL 1996, 55071) |tion 2.2
35-009(a) Abandoned, inactive septic sys- [> 3 ft of Site cleaned up during 1996 ER Project VCA; |Yes, see table |Properly abandoned inactive septic
tem, southwest of TA-35-34 clean soil |3 yd® solid waste and 1800 gal. liquid/sludge [of samples col-[system and eliminated potential for
over PRS |removed; septic tank and dosing chamber  [lected in sec- |leaks or contaminant migration
filled with concrete, cleanout structure and  [tion 2.2
distribution box removed (LANL 1996, 55071)
35-009(e) Inactive floor drainline inside Daylights to [None No For ER Project RFI data, see table of
building TA-35-25 slope samples collected (section 2.2)
35-016(n) |Active stormwater outfalland |Outfalito |None No For ER Project RFI data, see table of
daylight channel, south of TA-  [soil/tuff samples collected (section 2.2)
35-86
Q [35-014(gy) |Former oil-stained asphailt, Asphalt to  |Area partially cleaned up in 1988/1989 (LANL |No Removed stained soil and asphalt;
S south of TA-35-207 at outfall soil 1996, 54763) for ER Project RFI data, see table of
=3 PRS 35-016(n) samples collected (section 2.2) [as
) PRS 35-016(n)]
& [35-01 4(go) [Former oil-stained asphalt area [Asphaltto |Area partially cleaned up in 1988/1989 (LANL |No Removed stained soil and asphalt;
within PRS 35-004(m) at TA-35- [soil 1996, 54763) for ER Project RFI data, see table of
86 samples collected (section 2.2) [as
PRS 35-004(m)]
35-014(g3) Site of former dielectric oil spill |Asphaltto |Area partially cleaned up in 1988/1989 (Rob- [No For ER Project RF| data, see table of
at PRS 35-015(a), west of TA- [soil erson 1991, 21576) samples collected (section 2.2)

35-86
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Table 2.1-2

Ten Site Slope Subarea PRSs and Their Current Status (continued)

ER Project
Current Confirmatory
Ground Sampling
PRS PRS Description Cover Description of Source Term Removal Performed? Comments
o 35-016(a) |Inactive outfail 04A-089, non- |Outfallto  [None No For ER Project RFI data, see table of
=] contact cooling water from soiltuff samples collected {section 2.2)
= TA-35-34 to canyon
g 35-016(q) |Inactive stormwater outfall and |Outfalito  |None No For ER Project RFI data, see table of
3' associated trench, east of TA-  |soilftuff samples collected (section 2.2}
35-34 :
35-016(b) Inactive outfall 06A-132; up to  [Outfalito  |None No For ER Project RF| data, see table of
3000 gal. per day; photographic {soil/tuff samples collected (section 2.2)
waste effluent from TA-35-87 to
canyon
° 35-016(c) |tnactive outfalls 04A-088 and  |Outffalito  [None No For ER Project RFI data, see table of
@ 04A-012; noncontact cooling . |soil/tuff samples collected (section 2.2)
) water from TA-35-67 to canyon
(50 35-016(d) |inactive outfall 04A-087, non-  |Outfalitc  [None No For ER Project RF! data, see table of
8‘ contact cooling water from soilAuff samples collected (section 2.2)
TA-35-46 to canyon
35-016() Active outfall that discharges  {Ouffalltc  [None No For ER Project RFI data, see table of
stormwater runoff (roof drains}  [soilftuff samples collected (section 2.2)
and fire protection water from
TA-35-125
35-017 Abandoned steam line outfall  [Daylights to [Partial removal during 1996 WWTP phase  |No Sampled by D&D; no contamination
from Los Alamos power reac-  [slope separator pit D&D (LANL 1996, 59379) in pipe detected

tors, ~300 ft south of TA-35-2
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Both drainlines were completely removed in 1981. Contaminants encountered during the removal were pri-
marily cesium-137, plutonium-239, ruthenium-106, strontium-89, strontium-90, and yttrium-90. Soil sam-
ples collected near the outfalls in 1976 contained up to 50,000 pCi/g gross-alpha activity. However, early
1990s sampling in Ten Site Canyon found only 1 of 27 samples contained gross-alpha activity greater than
20 pCi/g. When the area was partially decontaminated in 1981, approximately 70 m?3 of soil was removed
from the outfall locations. After decontamination, the maximum soil activities observed near the outfall
were 400 pCi/g gross-alpha and 40 pCi/g gross-beta (Elder et al. 1986, 3089).

An RFl was performed for PRS 50-006(a), the former Ten Site Canyon outfall. In 1993, soil samples were
collected near the outfalls of the two former drainlines, on both banks of the drainage channel and in the
canyon drainage channel at regular intervals to about 1300 ft downstream from the TA-50 boundary. After
background and screening action level (SAL) comparisons and multiple chemical risk evaluation, contami-
nants identified as chemicals of potential concern (COPCs) were Aroclor-1254 and Aroclor-1260, the
PAHs benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and the radio-
nuclides americium-241, cobalt-60, cesium-137, potassium-40, plutonium-238/239/240, radium-226, stron-
tium-90, and thorium-232. The PAHs were eliminated from the COPC list because they probably originated
from runoff from asphalt surfaces in areas adjacent to Ten Site Canyon (LANL 1995, 49925).

A small hummock of soil located on the south side of the drainage channel about 325 ft downstream from
the outfalls contained concentrations of cesium-137, plutonium-238/239/240, and strontium-90 above soil
SALs. Supplemental soil samples collected from around the hummock did not contain contaminants above
SALs (LANL 1995, 49925). This small area of soil contamination was the subject of an interim corrective
measure in 1996. According to Field Unit 5 personnel, several cubic yards of material were removed and
placed in 55-gal. drums for disposal.

2.1.2.1.2 TA-55

Information about potential contaminants from TA-55 as a neighboring influence can be found above in
section 2.1.1.

2.1.3 Mortandad Slope Subarea Site Description and Operational History

Mortandad Slope is the north-facing slope of Mortandad Canyon. The slope is steepest near the mesa
edge and gently tapers in the lower section to the canyon floor. The slope is characterized by less promi-
nent channel incision, increased soil abundance and thickness, and is more heavily vegetated than the Ten
Site Slope. Figure 2.1-7 outlines the eastern and western portions of the Mortandad Slope Subarea. Figure
2.1-8 and Figure 2.1-9 show the PRSs and PRS-affected areas in which, according to the conceptual
model (see section 2.3), residual contamination is expected to be present. The Mortandad Slope Subarea
is made up of 10 PRSs which include outfalls, former container storage areas, an abandoned septic sys-
tem, a canyon side disposal area, and oil spills.

In general, the PRSs progress in age from east to west as TA-35 facility operations expanded from the
eastern end of Ten Site Mesa. PRSs located in the eastern portion of the subarea were established in 1951
and 1961 and are associated with the Ten Site Laboratory, building TA-35-2, and a transportable office
building, TA-35-253. Subsequent PRSs to the west were established in the mid- to late-1970s as opera-
tions were expanded to the Chemical Laser Facility, building TA-35-85, and the Target Fabrication Building,
building TA-35-213. The current land use designation for the north slope of Mortandad Canyon is industrial
and is expected to remain so for the next 30 years or more (LANL 1998, 57224). Access to Mortandad
Canyon on Laboratory property is currently administratively controlled; however, in the past, Laboratory
employees and possibly the public have used access roads in the canyon as hiking and biking trails.
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Table 2.1-3 lists the Mortandad Slope Subarea PRSs with brief descriptions and current availability of
residual contaminants remaining at the site. Detailed descriptions of the Mortandad Slope Subarea PRSs
are presented in Appendix B; historic ER Project RFi data from the subarea PRSs are presented in section
2.2.3 and in Appendix C, with corresponding sample locations shown on Figure 2.1-8 and Figure 2.1-9.

Table 2.1-3
Mortandad Slope Subarea PRSs and Their Current Status

ER Project
Current Description of | Confirmatory
Ground Source Term Sampling
PRS PRS Description Cover Removal Performed? Comments
35-004(b) Former chemical storage |Asphalt |None No Not applicable; for ER
area outside TA-35-85 |to soil Project RFI| data, see table
of samples collected (sec-
tion 2.2)
35-008 Former canyonside dis- |Outfallto [None No Not applicable; for ER
posal area, north of TA- |soil/tuff Project RFI data, see table
8 35-85 of samples collected (sec-
3 tion 2.2)
o
> |35-014(e1)|Former dielectric oil spill |Exposed |None No For ER Project RFI data,
@ bulldozed off mesa top, |soil/tuff see table of samples col-
north side of TA-35-85 lected (section 2.2)
35-009(c) Abandoned, inactive > 3 ftof [Site cleaned up dur- |Yes, see Properly abandoned inac-
septic system, north of (clean ing 1996 ER Project |table of sam- [tive septic system and
TA-35-2 soil over [VCA; 700 gal. liquid/ |ples col- eliminated potential for
PRS sludge removed; lected in leaks or migration of con-
septic tank, dosing |[section 2.2 [taminants
chamber, manhole,
and distribution box
filled with concrete
(LANL 1996, 54967)
35-016(e) Former outfall that dis- |Outfallto |None No For ER Project RFI data,
charged noncontact soil/tuff see table of samples col-
cooling water from TA- lected (section 2.2)
35-85
35-016(f) Active stormwater drain, (Outfallto |[None No For ER Project RFI data,
north of TA-35-85 soil/tuff see table of samples col-
lected (section 2.2)
35-014(e2) |One-time oil spill in Exposed [None No For ER Project RF| data,
o impoundment area, soil/tuff see table of samples col-
2 northeast of TA-35-85 lected (section 2.2)
§ 35-016(i) |Active stormwater dis- |Outfallto |None No For ER Project RFI data,
g charge channel from soil/tuff see table of samples col-
™ parking lot near TA-35- lected (section 2.2)
85
35-016(0) Active stormwater Outfallto |None No For ER Project RFI data,
drains, north of TA-35-  |soil/tuff see table of samples col-
261 lected (section 2.2)
35-016(p) Cooling water outfall, Outfalito |None No For ER Project RFI data,
north of TA-35-27 soil/tuff see table of samples col-
lected (section 2.2)
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Operational histories suggest that the Mortandad Slope Subarea may contain a variety of inorganic,
organic, and radiological contaminants as a result of Laboratory operations. Oil spills may have contributed
a number of organic chemicals, including PAHs, phthalates, PCBs, and TPHs. A septic system is likely to
have received both inorganic and organic chemicals from Laboratory buildings and may have received
radionuclides as well. Outfalls connected to drains inside Laboratory buildings have possibly received
undocumented discharges of chemicals in all three categories. Stormwater outfalls may discharge water
containing chemicals derived from parking lots and roadways, such as PAHs and metals contained in gas-
oline, motor oil, other automotive fluids, and asphalt. Any or all portions of the Mortandad Slope Subarea
may have received radionuclide contamination, including tritium and plutonium, from stack emissions at
building TA-35-2 between 1954 and 1979 due to prevailing wind direction and from TA-55 stack emissions.

The septic system within the Mortandad Slope Subarea has been removed, and no longer presents a
source term for contaminant release and migration. The existing data gaps within the Mortandad Slope
Subarea lie within established outfall channels, mostly within the alluvial fans, as discussed in section 2.4.
Filling the data gaps will provide extent of residual contamination, which is needed for risk calculations. it is
anticipated that most LANL industrial sites with residual contamination which do not pose a potential cur-
rent-day human health or ecological risk will either be turned over to the facilities for long-term stewardship
[as outlined in the IWP, section 1.2.2.1 (ERP-OP 0003)] or be proposed for no further ER Project action.

2.1.3.1 Neighboring Influences to the Mortandad Slope Subarea

2.1.3.1.1 TA-42

Former TA-42, the Incinerator Site, was located at the north side of what is now TA-55, on the south edge
of Effluent Canyon. The incinerator [PRSs 42-001(a—c)] was designed to bum radionuclide-contaminated
wastes generated at the Laboratory. The incinerator was completed in 1951 and operated for a short time
in 1951 and 1952. Because of poor performance and operational problems, very little waste was actually
incinerated (Harper and Garde 1981, 6286).

From 1957 until 1969 the incinerator site was used to store and decontaminate equipment (e.g., dry boxes
and vehicles). The decontamination process was designated as PRSs 42-002(a,b). In 1969, an unsuc-
cessful attempt was made to reactivate the incinerator to burn uncontaminated classified wastes, but by
1970 all operations had been discontinued and all combustibles were removed from the incinerator build-
ing (Harper and Garde 1981, 6286; DOE 1987, 8663). In 1978, the incinerator, including all structures,
debris, and contaminated soils, was removed and disposed of at TA-54, Area G.

In 1993, an RFI was conducted for the TA-42 PRSs and the results were reported in a subsequent RFI
report (Pratt et al. 1994, 41204; LLANL 1995, 50056). Contaminant concentrations did not exceed SALs;
however, many of the sample analyses for metals and radionuclides were performed in mobile laboratories
whose higher-than-fixed-laboratory detection limits were later deemed unacceptable.

2.1.3.1.2 TA-50

A prominent neighboring influence to the Mortandad Slope Subarea is the TA-50 RLWTF which discharges
to Effluent Canyon, a tributary of Mortandad Canyon. The RLWTF has operated since 1963 when opera-
tions ceased at the TA-35 WWTP. Radioactive liquid wastes from Laboratory operations have been col-
lected and treated at the RLWTF at TA-50 using classical but effective chemical and physical treatment
technology (LANL 1996, 55688). The TA-50 RLWTF has operated continually with periodic upgrades being
made to the treatment process. The discharge has been regulated as National Pollutant Discharge Elimi-
nation System (NPDES) outfall 051 since 1990 and typically contains low levels of radionuclides and other
chemicals. The discharge flows a short distance downstream in Mortandad Canyon and infiltrates the allu-
vium.

March 2002 38 ER2002-0011



O

1770200

1769700

1769200

Figure 2.1-7.

SAP for Middle Mortandad/Ten Site Aggregate

Structure
Mortandad Slope Subarea

1626900 1627400 1627900 1628400 1628900
: = ' [ / l|I
TA boundary GEOMORPHOLOGY (\4\_ /
D 2-ft contour 1 ‘ a e =S ( /J/ //
10-ft contour 5} 1o =P s i /
[M 100-ft contour D - o
[27] PRS outiine ] 0 150 300
[AZ) Paved oaa o =
Dirt road or tI [:I 2 FEET B
Former structure |:| Qal
=3
=3
(]

g

35-127

[
35125 \ l

a2\ [,
Mortandad S

\

lope West

TA-35 PRS-affected area

1770200

=
M

o

rt

andad Slope East |
7 N AT
= Ak

/

{1 "«

f
8

]S
=
o
~
-

™~ = $IES]

M
1769200

1626900

ER2002-0011

1627400

Index map of Mortandad Slope Subarea

1627900

1628400

1628900

FIMAD Plot ID: G110325 / TA-35 ISAP_031202

39 March 2002



ﬂ’ for Middle Mortandad/Ten Site Aggregate

This page left blank intentionally

March 2002 40

ER2002-0011



U

SAP for Middle Mortandad/Ten Site Aggregate

1626900

1627100

1627500

1627700

1627900

1770100

& 3502456 =
g i 0 71 142
22— T 1} -
o X / | T e
\\ \ | FEET
A‘j 35-016(i)-00 o
w ]
\ = " dsagess | e I
\‘\
“\\/\/ [/A/] TAboundary Geomorphology
\ 3502454 3 35-02147 [ 2t contour . =
o — I /,,_. [A7] 10t contour [ cib -
; N S 2 A2 100-it contour =
e s 3502455 38 [A7]  PRS outline e
S
3-8 e m Paved road D 2 [~
L \\w 35-02138 Dirt road or rail :I i N
s B, =y e 1 v e 3502145 V77  Former struciure B o
1901, — =
\\\\w-N_H’ = ___/J——»’!" /_J/ » &2 W 3502133 3502135 M 3507136 3 stuctre B o
I b "«\’H 35-014(e1) == 3502134 [J  Mortandad Slope Subarea B o
R = “wm | 3502461 35-0246:
‘ 3502284 =0 | [] TA-35 PRS-affectected area ok
) | T SRALd % 15-004(a) PRS number q
=] —~— —— 3502154 / 3592128 .
2 [ — \ [ Vi = ~35-016(e) \ TA-35 Samples -
2 e = e 35-02123 T
= e P ) . Pz asas N = 1995 = Other
e o 35-016(f) | \—\ m 1996 3502455  Sample location 1D
@ \ R w1997
S ‘ 35254 ,
| —— I I \
1626900 1627100 1627300 1627500 1627700 1627900

Figure 2.1-8.

ER2002-0011

Existing sample locations in western portion of Mortandad Slope Subarea

FIMAD Plot ID: G110321 / TA-35 ISAP_032002

41

1770100

1769900

1769700

March 2002



SAP for Middle Mortandad/Ten Site Aggregate

This page left blank intentionally

March 2002 42 ER2002-0011



o

3

&

&

©

M~

=

l\\ 1=
' 3
4 g
1)

M~

=

o

3

['g)

&

©

M~

=

SAP for Middle Mortandad/Ten Site Aggregate

1628100 1628300 1628500 1628700 1628900

-\__&\ i = \\ = T S ~ e == e = N

=L ~ T -

o 0o P e “'*—m.__\k o R . ko ¥
™~ et = oy - s SR
N /]  TAboundary GEOMORPHOLOGY
2-ft contour ] et [Jes

10-ft contour c1b f1

A/l 100-ft contour e [ aa

7]  PRSoutline

m ISR TA-35 Samples

Dirt road or trait = pre-1995
| l:' Structure ™ 1995

V Former structure ™ 1996

I:l Mortandad Slope Subarea B 1997

i TA-35 PRS-affected area 3502078  Sample location ID
| 500421 PRS number

o, [ S
0
B e e
g
o ---\'\_\
H""‘x
e -q-i"‘\,‘
=

35-009(c)

1769900

k‘u) Figure 2.1-9.

i/

3527

1769700

1769500

1628100

ER2002-0011

1628300

1628500

Existing sample locations in eastern portion of Mortandad Slope Subarea

1628700

1628900

Source: FIMAD G110323 / TA-35 ISAP_031902

43

March 2002



SAP for Middle Mortandad/Ten Site Aggregate

This page left blank intentionally

March 2002 44

ER2002-0011



SAP for Middle Mortandad/Ten Site Aggregate

The Laboratory has installed numerous wells in the canyon alluvium and the hydrogeologic unit immedi-
ately below it and routinely monitors the groundwater and sediment in the canyon. Monitoring data are
reported annually in environmental surveillance reports (e.g., LANL 1998, 59904). Evaluation of the moni-
toring data has shown that most of the radionuclides (fission products and actinides) discharged are
adsorbed to the sediments; to date, the inventory of transuranic radionuclides (about 400 mCi) discharged
to the canyon has been shown to be largely contained within Laboratory boundaries (Stoker et al. 1991,
7530).

Because most of the radionuclides are associated with the sediments, three sediment traps were con-
structed about 2 mi downstream from the TA-50 RLWTF outfall in middie Mortandad Canyon, east of the
TA-35 boundary. The sediment traps dissipate the energy of major runoff events and capture transported
sediments, thus eliminating or reducing radionuclide transport downstream. Two sediment traps were con-
structed in 1976, and a third was constructed in 1980. The sediment traps are maintained with visual
inspections and periodic reconfiguration.

An RFI was performed on the current TA-50 RLWTF outfall into Effluent Canyon [PRS 50-006(d)] accord-
ing to the “RF1 Work Plan for Operable Unit 1147” (LANL 1992, 7672). Soil samples were collected in nine
transect lines perpendicular to the drainage channel beginning about 20 ft downstream from the outfall and
extending for a distance of approximately 900 ft downstream, at intervals of approximately 100 ft. Because
PRS 50-006(d) is located within Mortandad Canyon, additional investigation of this PRS was deferred until
the Mortandad Canyon investigation and is included as part of the work plan for Mortandad Canyon (LANL
1997, 56835).

2.1.3.1.3 TA-55

TA-55 is a neighboring influence to the Mortandad Slope Subarea; information about potential contami-
nants from TA-55 can be found above in section 2.1.1. In addition, four other stormwater PRSs contribute
discharges to Effluent Canyon from TA-55-4, the Plutonium Building. The four are PRS 55-011(a), which
discharges stormwater collected from the northwest side of TA-55-4, and PRSs 55-011(b,c,e} which dis-
charge stormwater from the northeast side of TA-55-4.

2.1.4 Pratt Canyon Subarea Site Description and Operational History

Pratt Canyon is a tributary of Ten Site Canyon and is located at the east end of Ten Site Mesa. Pratt Can-
yon heads at the east end of the mesa at the location of the former TA-35 WWTP, several components of
which were located within the upper portion of the canyon. Figure 2.1-10 shows the PRSs and PRS-
affected areas in which, according 1o the conceptual mode! (see section 2.3), residual contamination is
expected to be present. The Pratt Canyon Subarea is made up of eight PRSs which include outfalls,
former wastewater WWTP components, an abandoned septic system, and Pratt Canyon itself, which
received planned and unplanned discharges from the WWTP that operated from 1951 to 1963.

The Pratt Canyon Subarea PRSs are primarily related to the operation of the TA-35 WWTP. Additional
contributors include an abandoned septic system leach field, a cooling water outfall, and two stormwater
outfalls. Several WWTP structures [PRSs 35-003(d,e,l,q)] located at the head of Pratt Canyon were
removed during the early to mid-1980s. During this effort, backfill was placed at the head of the canyon to
fill the excavations and to “cap” contamination potentially present as a result of WWTP discharges. Subse-
quent runoff events incised the backfill and threatened to re-expose the potentially contaminated horizon.
In 1896, the ER Project conducted an IA at the location of PRSs 35-003(d,e,l,q) and in Pratt Canyon. The
IA activities included replacement of fill into the incised channel, stabilization of the slope using compaction
and vegetative matting, and installation of a berm that diverts runoff to a riprap-lined drainage located north
of the site and common 1o inactive outfall PRS 35-016(k) and daylight drainage channel PRS 35-016(1)
(LANL 1988, 558089). The action was designed to remove the potential for mobilization of residual contam-
ination by insulating the source from surface water exposure.
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The current land use designation for Pratt Canyon is industrial and is expected to remain so for the next 30
years or more (LANL 1998, 57224). Site access is uncontrolled; an unpaved road located along the south
edge of Pratt Canyon provides access from the TA-35 mesa top to an unpaved road in Ten Site Canyon. In
addition to providing facility access, these roads are used by Laboratory employees as hiking and biking
trails. Table 2.1-4 lists the Pratt Canyon Subarea PRSs with brief descriptions and current availability of
residual contaminants remaining at the site. Detailed descriptions of the Pratt Canyon Subarea PRSs are
presented in Appendix B; historic ER Project RFI data from the subarea PRSs are presented in section
2.2.4 and in Appendix C, with corresponding sample locations presented on Figure 2.1-10.

Table 2.1-4
Pratt Canyon Subarea PRSs and Their Current Status
ER Project
Current Confirmatory
Ground Description of Sampling
PRS PRS Description | Cover Source Term Removal Performed? Comments
2 |35-003(e) |Former WWTP’s  |> 3 ftof |1981-1985 RLWLR? project; No For ER Project RFl data,
= surge tank TA-35- |clean completely removed tank in see table of samples col-
s 36 soil over {one load to TA-54 lected (section 2.2)
o
=) PRS
3
35-003(d) {Former WWTP's |> 18t of | 1985 RLWLR project; removed No Met 1985 ALARA objec-
holding tank build- jclean 340 m® of soil to 18-20 ft tives; for ER Project RFI
ing TA-35-10 soil over |below grade; backfilled with data, see table of sam-
PRS clean soil ples collected {section
2.2)
35-003(l) {Former WWTP's |> 3 ftof |1981—1985 RLWLR project; No For ER Project RFI data,
pump pit TA-35-08 {clean completely removed pump pit see table of samples col-
8| soil over |in one 30-ton load to TA-54 lected (section 2.2)
5 PRS
§ 35-003(q) |Former WWTP’s >3 ftof |1981-1985 RLWLR project; No For ER Project RF! data,
0 pipe trench TA-35- [clean completely removed pipe see table of samples col-
o 09 soil over [trench in three loads of 20-, lected (section 2.2)
PRS 10-, and 18-ton sections to TA-
54
35-003(r) |Former WWTP’s |Exposed|None No For ER Project RFI data,
canyon disposal  |soil/tuff see table of samples col-
area for liquid lected (section 2.2)
sludge
35-009(d) Abandoned septic |> 3 ft of |Site cleaned up during 1996 Yes, see |Properly abandoned inac-
system clean  |ER Project VCA; 550 gal. lig- |table of sam- {tive septic system and
soil over |uid/siudge removed; septic ples col-  |eliminated potential for
PRS tank, dosing chamber, man- lectedin  |leaks or migration
hole, and distribution box filled | section 2.2
with concrete (LANL 1996,
54987)
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Table 2.1-4
Pratt Canyon Subarea PRSs and Their Current Status (continued)
ER Project
Current Confirmatory
Ground Description of Sampling
PRS PRS Description | Cover Source Term Removal Performed? Comments
35-016(k) |Inactive outfall that |Outfall [None No For ER Project RF! data,

handled cooling to soil/ see table of samples col-

water from TA-35- |tuff lected (section 2.2)
o
S 29
< [35-016(1) |Active, open-air, [Outfall |None No For ER Project RFI data,
= surface, stormwa- |to soil/ see table of samples col-
) ter discharge tuff lected (section 2.2)
@ channel and steril-

ized water from

TA-35-29
35-016(m) |Inactive cooling Outfall |None No For ER Project RFI data,

tower outfall, north |to soil/ see table of samples col-

of TA-35-33 tuff ‘ lected (section 2.2)

2 RLWLR = radioactive liquid waste line removal (see Elder et al. 1986, 06666, for project details).

Because most of the discharges into Pratt Canyon are related to the former WWTP, the list of potential
contaminants expected in the Pratt Canyon Subarea is derived from the operational histories of that facil-
ity. Potential radionuclide contaminants include isotopes of plutonium and uranium, barium-140, lantha-
num-140, strontium-89, strontium-90, cesium-137, and tritium. Metals and semivolatile organic compounds
(SVOCs) are also potential contaminants.

During the first 4 years of operation, neither the volumes treated and discharged nor the radionuclide con-
tents were routinely recorded in daily operation logs for the treatment plant; these parameters are listed as
unknown in Table 2.1-5. Information about the discharges during 1951 and 1952 was obtained from Aeby
(1954, 742). Discharge data for 1955 through 1963 were obtained from the daily operation logs referenced
in Table 2.1-5.

Table 2.1-5
Total Annual Discharges from the TA-35 Wastewater Treatment Plant to Pratt Canyon?
Volume of Wastewater Treated (gal.) Total
Gross Beta | Strontium | Strontium-90 | Strontium-89
Number Activity® to | Activity®to | ActivityPto | Activity? to

Year | of Runs | Treated | Discharged |Recirculated| Canyon (Ci) | Canyon (Ci) | Canyon (Ci) | Canyon (Ci)
1951 1 Unknown Unknown Unknown 0.00500 0.00020 0.00003 0.00017
1952 3 Unknown 52,500 Unknown 1.92200 0.07680 0.01160 0.06540
1953 3 Unknown ~300,000 Unknown 0.16700 0.00670 0.00100 0.00570
1954 1 Unknown ~300,000 Unknown 0.16000 0.00640 0.00097 0.00542
1955 10 52,890 46,850 9,040 0.15142 0.04902 0.00738 0.04164
1956 59 410,900 193,970 238,130 7.36369 0.83700 0.15400 0.68300
1957 16 480,550 446,380 34,440 1.76401 0.22487 0.03373 0.19114
1958 9 370,755 367,485 3,270 1.39311 0.11383 0.01707 0.09675
1959 10 560,234 560,234 0 3.64135 0.02803 0.00420 0.02383
1960 11 572,220 308,635 263,585 1.72937 0.03729 0.00559 0.03170
1961 3 342,497 342,497 0 1.39997 0.01097 0.00165 0.00932
1962 3 318,582 318,582 0 0.90934 0.01643 0.00246 0.01397
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Table 2.1-5
Total Annual Discharges from the TA-35 Wastewater Treatment Plant to Pratt Canyon? (continued)
Volume of Wastewater Treated (gal.) Total
Gross Beta | Strontium | Strontium-90 | Strontium-89
Number _ _ Activity? to | ActivityP to | ActivityPto | Activity® to
Year | of Runs | Treated | Discharged |Recirculated| Canyon (Ci) | Canyon (Ci) | Canyon (Ci) | Canyon (Ci)
1963 1 105,532 105,532 0 0.10802 0.00227 0.00034 0.00193
Total 130 3,214,160 | 2,690,165 548,465 20.71428 1.40981 0.24002 1.16997

2 Release data were obtained from the Ten Site Treatment Plant Daily Operation Logs (Emelity 1958, 794; Aeby 13954, 742; Chris-
tenson 1856, 775).

b Activities are not corrected for radioactive decay.

Reports indicate two unplanned releases in which the gross-beta activity exceeded 1 Ci. The first dis-
charge occurred on September 6, 1952, when wastewater containing 1.8 Ci gross-beta activity and
approximately 70 mCi of strontium-89 and strontium-30 was released because of a malfunctioning sole-
noid valve (Aeby 1952, 741; Aeby 1954, 742). Another unplanned discharge occurred during the weekend
of February 11 and 12, 1956. In this case a leaking pipe caused 21,200 gal. (80.2 m3) of water (and a
quantity of sludge) to be pumped into the canyon. Based on activities measured earlier that week, it was
estimated that approximately 7 Ci gross-beta activity and 0.7 Ci of strontium-89 and strontium-90 were
released.

The total gross-beta activity and strontium concentrations discharged in wastewater in 1953 were esti-
mated in documentation by Matthews (1954, 55686) based on the total volume of wastewater, ~300,000
gal. (an average of 1150 gal./working day), and two samples collected from the concrete holding tanks in
February and April of 1954. Keenan (1975, 845) projected that the estimate of discharges for 1953 might
also be used to estimate the discharges for 1954.

As of 1997, all components of the original TA-35 WWTP have been removed and no longer present a
source term for contaminant migration. The existing data gaps within the Pratt Canyon Subarea mostly lie
within the outfall channels alluvial fans, as will be discussed in section 2.4. This information will provide
extent of residual contamination. It is anticipated that most LANL industrial sites with residual contamina-
tion which do not pose a potential current-day human health or ecological risk will either be turned over to
the facilities for long-term stewardship [as outlined in the IWP, section 1.2.2.1 (ERP-OP 0003)] and/or be
proposed for no further ER Project action.

2.1.5 Ten Site Canyon Subarea and Operational History

The Ten Site Canyon Subarea comprises the canyon floor west of Ten Site Canyon and extends east of
the confluence with Pratt Canyon. Figure 2.1-11 outlines the eastern and western portions of the Ten Site
Canyon Subarea. Figure 2.1-12 and Figure 2.1-13 show the PRSs and PRS-affected areas in which,
according to the conceptual model (see section 2.3), residual contamination is expected to be present. The
Ten Site Canyon Subarea is made up of one consolidated unit [35-010(a)-99, associated with an inactive
sanitary wastewater treatment facility and including three lagoons, a sand filter treatment unit, and an efflu-
ent outfall that collectively operated from 1975 to 1992] and one AOC (C-35-007) related to the sanitary
wastewater treatment facility.
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Ten Site Canyon Subarea includes much of the Ten Site Canyon floor extending from the west end of TA-
35 to east of the confluence with Pratt Canyon, In addition to receiving potential impact from hilislope PRSs
{e.g., Ten Site Slope Subarea and TA-50) and the Pratt Canyon Subarea, the Ten Site Canyon Subarea is
directly associated with components of an inactive sanitary wastewater treatment facility and its dis-
charges. The facility was built in stages: the lagoons were constructed and began operating in 1975, the
sand filter beds and NPDES-permitted outfall EPA-SSS-108 were installed in 1983. Before construction of
the sand filter beds, the lagoons discharged via an unpermitted outfall located at the southeast corner of
the southeast lagoon [PRS 35-010(c)]. The facility ceased operations in 1992, when sanitary waste was
redirected to the Laboratory’s Sanitary Wastewater Consolidation System (SWCS) facility at TA-46.

The current land use designation of the Ten Site Canyon Subarea is industrial and is expected to remain
so for the next 30 years or more (LANL 1998, 57224). Site access is uncontrolled: an unpaved road pro-
vides vehicle access from the unnamed mesa located south of Ten Site Mesa, and the site is accessibie by
-walking from Ten Site Mesa. In addition to providing facility access, the road is used by Laboratory employ-
ees as hiking and biking trails. Table 2.1-6 briefly describes the Ten Site Canyon Subarea PRSs and cur-
rent availability of residual contaminants remaining at the site. Detailed descriptions of the PRSs are given
in Appendix B, historic ER Project RF| data from the subarea PRSs are presented in section 2.2.5 and in
Appendix C, with corresponding sample locations presented on Figure 2.1-12 and Figure 2.1-13.

Table 2.1-6
Ten Site Canyon Subarea PRSs and Their Current Status
Description | ER Project
Current of Source | Confirmatory
Ground Term Sampling
PRS PRS Description Cover Removal | Performed? Comments
35-010(a) |Former wastewater Direct con- None No For ER Project RF! data, see
treatment lagoons tact with soil table of samples collected (sec-
tien 2.2)
35-010(b) |Former wastewater Direct con- None No For ER Project RF| data, see
treatment lagoons tact with soil table of samples collected (sec-
tion 2.2}
8, 35-010(c) |Former wastewater Direct con- None No For ER Project RF! data, see
8 treatment lagoons tact with soil table of samples collected (sec-
g tion 2.2) ,
g’ 35-010 (d) | Former sand filter beds | Direct con- None No For ER Project RFi data, see
tact with soil table of samples collected (sec-
tion 2.2)
35-010(e} | Former outfall for Direct con- None No For ER Project RF| data, see
wastewater treatment tact with soil table of samples collected (sec-
system - EPA-8SS- tion 2.2)
108
C-35-007 | Excavated material Direct con- None No For ER Project RF| data, see
from former sand filter |tact with soil table of samples collected (sec-
beds tion 2.2)

Most of the discharges into the Ten Site Canyon Subarea are related to the former sanitary wastewater

treatment facility. In addition to sanitary waste, these lagoons are reported to have received small quanti-
ties of radionuclides and other chemicals, and photographic processing wastes from TA-35, -48, -50, and
-55 (LANL 1990, 7511; CEARP 1986, 8657).

2.1.5.1 Neighboring Influences to the Ten Site Canyon Subarea

Additional impacts to the Ten Site Canyon Subarea may come from discharges to Pratt Canyon from the
former WWTP. Discussion of the Pratt Canyon Subarea is presented in section 2.1.2.4 of this document.
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The list of potential contaminants expected in the Pratt Canyon Aggregate is derived from the operational
history of that facility as presented in section 2.2.4.

TA-55 is a neighboring influence to the Ten Site Canyon Subarea; information on potential contaminants
from TA-55 is stated in section 2.1.1.

2.2 Existing Data

The existing data for TA-35 include RFI data from site-characterization investigations from 1994 through
1998. Results of the investigations have been detailed in various RFI reports and SAPs, as described in
section 1.3. This section contains summaries of the data collected to date; a complete electronic version of
the data (by subarea) can be found on the CD enclosed with this document. Appendix C of this document
contains tables of the samples collected. Those tables show all samples collected at each subarea and
information about the depth and type of sample, as well as what analytical suites each sample was ana-
lyzed for. Appendix C also contains tables (by sample for each subarea) of detected inorganic chemicals
above background values, detected organic chemicals, and detected radionuclides above background val-
ues or above fallout values.

2.2.1 Mesa Top Subarea

2.2.1.1 Samples Collected in the Mesa Top Subarea

Samples collected in the Mesa Top Subarea were analyzed for the cherical suites listed in Table 2.2-1.
The samples are shown on Figure 2.1-2 and Figure 2.1-3. Complete lists of each sample collected and
what analytical suites each was analyzed for can be found in Appendix C. The number of samples ana-
lyzed for organic chemicals, inorganic chemicals (target analyte list [TAL] metals), and radionuclides is also
presented in Table 2.2-1.

Table 2.2-1
Number of Samples Analyzed from the Mesa Top Subarea

Analytical Suite Soil
PCBs 120
Pesticides and PCBs 5
SVOCs 181
Volatile organic compounds (VOCs) 67
TPH diesel range organics (DRO) 70
TPH lubricant range organics (LRO) 36
Inorganic chemicais (TAL metals) 99
{Limited list TAL metals 7
Other metals 40
XRF? metals ‘ 72
Gamma spectroscopy radionuclides 127
Tritium ) 121
Isotopic plutonium 199
Isotopic uranium 199
Strontium-90 90

2 XRF = x-ray fiuorescence

The objective of this data review is to determine which analytes differed from LANL. background values or
fallout values and which organic chemicals were detected in each subarea. For the purposes of discus-
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sion, the term soif samples will be used to describe solid samples and can represent any of the geological
units shown in the tables including, soil, sediment, Qbt 2,3,4, Qbt 1g, Qbt 1v, or Qbo.

2.2.1.2 Comparison of Inorganic Chemicals with Background Values for the Mesa
Top Subarea

TAL metals were analyzed for in a total of 106 soil samples (99 for the full TAL metal suite and 7 for a lim-
ited-list TAL suite) collected in the Mesa Top Subarea. Inorganic chemical sample results were compared
with the background values that are presented in “Inorganic and Radionuclide Background Data for Soils,
Canyon Sediments, and Bandelier Tuff at Los Alamos National Laboratory” (LANL 1998, 59730j for the
associated media listed in Table 2.2-2.

Table 2.2-2 presents the concentration range and frequency of results above the background values for the
inorganic chemicals in the Mesa Top Subarea. For soil, 13 TAL metals (antimony, barium, beryliium, cad-
mium, calcium, chromium, copper, lead, mercury, nickel, silver, thallium, and zinc) were detected above
background values in at least 1 sample. Aluminum, arsenic, cobalt, iron, magnesium, manganese, potas-
sium, selenium, sodium, and vanadium were detected below background values.

Table 2.2-2
Frequency of Detected Inorganic Chemicals in the Mesa Top Subarea

Frequency of
Frequency of Nondetects
Number | Number | Concentration | Background | Detects Above Above
of of Range Value Background Background
Analyte Media |Analyses| Detects {mg/kg)® (mg/kg) Value® Value®
Aluminum Soil 106 106 149 to 14,600 29200 0/106 0/0
Antimony Soil 103 2 [0.00062 10 11] 0.83 2/103 85/101
Arsenic Soil 108 76 [0.16]to 4 817 0/106 0/30
Barium Soil 106 106 4.6 to 392 295 1/106 0/0
Beryllium Soil 106 97 007102 1.83 1/106 0/9
Boron Soil 34 15 [0.36] 10 5.4 NAY 15/34 NA
Cadmium Soil 106 11 [0.04]t0 1.8 0.4 6/106 61/95
Calcium Soil 106 106 146 to 24,000 6120 10/106 on
Chromium (total} | Soil 106 99 [0.47]to 219 19.3 8/1086 077
Cobalt Soil 106 79 [0.16]10 7.6 8.64 0/106 0727
Copper Soil 106 88 [0.42] to 128 14.7 5/106 0/18
Iron Soil 106 106 266 to 16,700 21500 0/108 0/0
Lead Soil 106 104 1.3t081.6 22.3 5/1086 0/2
Lithium Soil 6 5 [0.4]t0 14 NA 5/6 NA
Magnesium Soil 106 108 15.7 10 2730 4610 0/108 071
Manganese Soil 108 106 61.4 10490 871 0/106 0/0
Mercury - Soll a9 17 [0.01]t0 2 0.1 10/99 3/82
Molybdenum Soil 6 0 [0.9 to 2] NA 0/6 NA
Nickel Soil 106 N 0.59 to 246 154 10/1086 0/15
Potassium Soil 106 102 86.8 to 1940 3460 0/106 0/4
Selenium Soil 106 10 [0.12 10 1.1} 1.52 0/108 0/98
Silver Soii 106 4 [0.1102.3] 1 2/106 471102
Sodium Soil 106 103 32 to 591 915 0/108 0/3
Strontium Soil 6 6 16t018 NA 6/6 NA
Thallium Soil 106 6 [0.09]t0 1.7 0,73 1/108 8/100
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Table 2.2-2
Frequency of Detected inorganic Chemicals in the Mesa Top Subarea (continued)
Frequency of
Frequency of Nondetects
Number . Number | Concentration | Background | Detects Above Above
of of Range Value Background Background
Analyte Media |Analyses| Detects (mg/kg)? (mg/kg) Value® Value®
Titanium Soil ‘34 34 8.71t0224 NA 34/34 NA
Vanadium Soil 106 98 [0.4] 10 23.3 39.6 0/106 0/8
Zinc Soll 106 108 7.2 to 204 48.8 5/106 0/0

2 values in square brackets indicate nondetected results.
b value is the ratio of the number of detected values exceeding the background value to the number of analyses.
¢ value is the ratio of the number of not detected values exceeding the background value to the number of not detected analyses.

9 NA = not appiicable.

For the mesa-top samples coilected for the analyses of inorganic chemicals, Table 2.2-3 shows the 13 TAL
metals (antimony, barium, berylliium, cadmium, calcium, chromium, copper, lead, mercury, nickel, silver,
thallium, and zinc) that were detected above LANL background values. For a list of specific samples with
detects above background values and with details, see Appendix C.

Table 2.2-3

inorganic Chemical Data Review for the Mesa Top Subarea

Comparison to Background Values for Soil

Comparison to Background Valués for Qbt2,3,4

Analyte

Not detected
above
background

FReporting limits

above

background

Detected
above
background

Not detected

above

background

Reporting
fimits above
background

Detected
above
background

Aluminum

|Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

lron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc
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2.2.1.3 Evaluation of Organic Chemicals Detected in the Mesa Top Subarea

Soil samples in the Mesa Top Subarea were analyzed for SYOCs by EPA S8W-846 Method 8270, for VOCs
by EPA Method 8260, for organochlorine pesticides by EPA Method 8081, for PCBs by EPA Method 8082,
and for TPH (both DRO and LRO) by EPA Method 8015. A total of 181 samples were analyzed for SYQCs,
67 were analyzed for VOCs, 5 were analyzed for pesticides/PCBs, 120 were analyzed for PCBs only, 70
were analyzed for TPH DRO, and 36 were analyzed for TPH LRO. Forty-eight organic compounds were
detected in these samples.

Table 2.2-4 presents the concentration range and frequency of detects for these analytes. In summary, 48
organic chemicals were detected in at least 1 sample. For a list of specific samples with detected organic
chemicals and with sample details, see Appendix C.
» Table 2.2-4
Frequency of Detected Organic Chemicals in the Mesa Top Subarea

Concentration
_ Number of | Number ot Range Frequenc% of

Analyte Media | Analyses Detects (mg/kg)® Detects’
Acenaphthene Soil 178 8 0.038 to [38] 8/178
Acetone Sail 67 9 [0.002] to 0.28 9/67
Anthracene Soil 178 12 0.039 to [38] 12/178
Aroclor-1016 Soil 66 1 [0.0102 to 0.51] 1/66
Aroclor-1221 Soil 66 1 [0.0102 10 1] 1/66
Aroclor-1232 Soil 66 1 [0.0102 t0 0.51] 1/66
Aroclor-1242 Soil - 124 1 [0.0102 t0 0.51]) 17124
Aroclor-1248 Soil 66 4 [0.0102 to 0.51] 4/66
Aroclor-1254 Soil 123 4 [0.0102]10 1.3 4/123
Aroclor-1260 Soil 125 21 [0.014] to 14.2 21125
Benzo{a)anthracene Soil 178 16 0.027 to [38] 16/178
Benzo(a)pyrene Soil 178 15 0.039 to [38] 15/178
Benzo(bjfluoranthene Soil 178 14 0.027 to [38] 14/178
Benzol(g,h,i)perylene Soil - 178 8 [0.0484 to 38] 8/178
Benzo(k)fluoranthene Soil 175 6 0.043 to [38] 6/175
Bis{2-ethythexyl)phthalate | Soil 179 36 0.036 to [130] 36/179
Butanone[2-] Soil 65 3 0.003 10 0.095 3/65
Butylbenzene[sec-] Soil 50 1 0.002 to [0.0086] 1/50
Butylbenzylphthalate Soil 178 1 [0.0484 to 38] 1/178
Chrysene Soil 178 15 0.038 to [38] 16/178
Di-n-butylphthalate Soil 178 8 0.052 to [38] 8/178
Di-n-octylphthalate Soil 178 2 0.04 to [38] 2/178
Dibenz(a,h)anthracene Soil 178 2 [0.0484 to 38] 21178
Dibenzofuran Soil 178 6 0.059 to [38] 6/178
DRO Soil 70 17 [4.1] to 44000 17/70
Dimethyl Phthalate Soil 178 1 0.06 to [38] 1178
Ethylbenzene Sail 65 3 0.002 t0 [0.0061] 3/65
Fiuoranthene Soil 178 17 0.056 to 65 171178
Fluorene Soil 178 6 [0.0846 to 38} 6/178
Hexanone[2-] Sail 65 2 0.006 10 0.18 2/65
Indeno(1,2,3-cd)pyrene Soil 178 10 [0.0484 to 38] 10/178
Isopropyitoluenel4-] Soil 50 2 0.004 to [0.006} 2/50
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Table 2.2-4
Frequency of Detected Organic Chemicals in the Mesa Top Subarea {continued)
Concentration
Number of = Number of Range Frequencl of
Analyte Media | Analyses Detects (mg/kg)? Detects

LRO Soil 36 21 27 to 55000 21/36
Methyl-2-pentanone[4-] Soil 65 1 [0.011 to 0.026] 1/65
Methylene Chloride Soil 65 9 [0.003 to 0.041] 9/65
Methylnaphthalene[2-] Soil 178 4 [0.121 to 38] 4/178
Naphthalene Soil 182 5 , [0.005 to 38] 5/182
Phenanthrene Soil 178 18 [0.0605] to 64 18/178
[Phenol Soil 178 1 0.048 to [38] 1178
Pyrene Soil 178 19 [0.0484]1t0 55 19/178
Tetrachloroethene Soil 65 3 0.001 to [0.0061] 3/65
Toluene Soil 85 10 0.002 to [0.069] 10/65
Trichloro-1,2,2-trifluoro- Soil 50 2 0.002 to [0.008] 2/50
ethane[1,1,2-]
Trichioroethene Soil 67 6 0.001 to 0.017 6/67
Trichlorofluoromethane Soil 65 11 0.002 t0 0.017 11/65
Trimethylbenzene[1,2,4-] Soil 50 2 0.005 t6 0.01 2/50
Trimethylbenzene[1,3,5-] | Soil 50 2 0.003 to [0.006] 2/50
Xylene (total) Sail 63 6 0.001 10 0.032 6/63

2 vaiues in square brackets indicate nondetected results,
® value is the ratio of the number of detected values to the number of analyses.

2.2.1.4 Comparison of Radionuclides with Background Values/Fallout Values for
the Mesa Top Subarea

The number of samples analyzed for each radionuclide analytical suite are presented in Table 2.2-1.
These analyses were compared with the Laboratory background values that are presented in “Inorganic
and Radionuclide Background Data for Soils, Canyon Sediments, and Bandelier Tuff at Los Alamos
National Laboratory” (LANL 1998, 59730). The analytical methods used for the Mesa Top Subarea radio-
nuclide analyses are comparable to those used for the Laboratory background data.

The detected radionuclides associated with worldwide fallout in soil include cesium-137, plutonium-238,
plutonium-239, and strontium-80. Cobalt-60, europium-152, tritium, uranium-234, uranium-235, and ura-
nium-238 were also detected in soil.

Detection status was determined by quantitation limits agreed upon in contracts with the analytical labora-
tories, minimum detectable activities/concentrations determined by the analytical laboratories, or the 1-
sigma total propagated uncertainty (TPU). Detection status was used as the preliminary data evaluation
step for isotopic uranium by alpha spectroscopy, for isotopic plutonium by alpha spectroscopy, for tritium
by liquid scintillation, and for strontium-90 by beta scintillation. :

Gamma spectroscopy measured concentrations of 42 radionuclides with varying certainty and applicability
to Laboratory discharges. According to Laboratory ER Project guidance (LANL 2000, 71233}, the eight
gamma spectroscopy radionuclides that should be retained and evaluated in data review are americium-
241, cesium-134, cesium-137, cobalt-60, europium-152, ruthenium-108, sodium-22, and uranium-235.
This list represents radionuclides that are potential historical contaminants, have hali-lives greater than 1
year, and are reliably measured by gamma spectroscopy. Among these eight gamma spectroscopy radio-
nuclides, cesium-137, cobalt-60, europium-152, and uranium-235 were detected in the soil samples.
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Table 2.2-5 presents the concentration range and frequency of detects above background values for these
radionuclides in the Mesa Top Subarea.

Table 2.2-5
Frequency of Detected Radionuclides in the Mesa Top Subarea
Background | Frequency of Detects
Number of | Numberof | Concentration Range Value Above Background
Analyte Media | Analyses Detects (pCi/g)* {pCi/g) Value® ©

Americium-241 Soil 127 0 [-0.49 t0 0.814] 0.013 0127
Cesium-134 Soil 46 0 [-0.064 to 0.1] NAS 0/46

Cesium-137 Soil 127 17 [-0.067]t0 2.94 1.65 17/127
Cobalt-60 Soil 127 8 [-0.09] to 0.654 NA 8/127
Europium-152 Soil 126 4 [-0.205] to 0.506 NA 4/126
Plutonium-238 Soil 199 9 {-0.776 to 0,228] 0.023 71199
Plutonium-239 Soil 199 29 [-0.601] to 6.61 0.054 27199
Ruthenium-108 Soil 127 0 [-0.622 to 1.517] NA 0127
Sodium-22 Soil 127 0 [-0.0778 to 0.2267] NA 0127
Strontium-90 Soil 90 50 [-0.86] to 1140 1.31 50/90
Tritium Soil 121 63 [-1.07 to 165] NA 63/121
Uranium-234 Soil 199 193 [0]t09.75 2.59 4/199
Uranium-235 Soil 202 98 [-0.214]t0 1.124 0.2 6/202
Uranium-238 Soil 199 194 0.222 to 55.327 2.29 2/199

2 values in square brackets indicate nondetected results.
b value is the ratio of the number of detected values exceeding the background valueffallout value to the number of analyses.

¢ Detected faliout radionuclides at a depth greater than 6 in. are included as detects above background, whether or not the detected
result was above the background value,

% NA = not applicable.

Table 2.2-6 presents the Mesa Top Subarea radionuclides that were detected above background values or
that were detected and for which there are no associated background values. For a list of specific samples
and details, see Appendix C

Table 2.2-6

Radionuclide Data Review for the Mesa Top Subarea

Comparison to Background Values for Soil

Comparison to Eiackground Values for Qbt 2,3,4

Analyte

Not detected above
background, or not
detected if
background value is
not available

Reporting limits
above
background

Detected above
background, or
detected if
backgroundvaiue
is not available

Not detected above
background, or not
detected if
background value
is not available

Reporting
limits above
background

Detected above
background, or
dstected if
background value
is not available

Americium-241

Cesium-134

Cesium-137

Cobalt-60

Europium-152

Ruthenium-106

Sodium-22

Tritium

Plutonium-238

Plutonium-239

Strontium-90
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Table 2.2-6

Radionuclide Data Review for the Mesa Top Subarea (continued)

Comparison to Background Values for Soll

Comparison to Background Values for Qbt 2,3,4

Not detected above Detected above | Notdetected above Detected above
background, or not background, or § background, or not background, or
detected if Reporting limits detected if detected if Reporting detected if
background value is above background value ] background value | limits above | background value
Analyte not available background | s not available is not available background | is not available

Uranium-234 . .
Uranium-235 . . - -
Uranium-238 . .

In summary, 10 radionuclides were detected above background values or fallout values, or were detected
and had no associated background values or fallout values.

2.2.2 Ten Site Slope Subarea

2.2.2.1 Samples Collected in the Ten Site Slope Subarea

Samples collected in the Ten Site Slope Subarea were analyzed for the chemical suites listed in Table 2.2-
7. The samples are shown on Figure 2.1-5 and Figure 2.1-6. Complete lists of each sample collected and
what analytical suites each was analyzed for can be found in Appendix C. The number of samples ana-
lyzed for organic chemicals, TAL metals, and radionuclides is also presented in Table 2.2-7.

Table 2.2-7
Number of Samples Analyzed from the Ten Site Slope Subarea

Analytical Suite All Horizons | Sediment | Qbt3 Total
PCBs 19 2 — 21
Pesticides and PCBs 5 — — 5
SVOCs 87 2 9 98
VOCs 18 — 1 18
TPH DRO 15 — - 15
TPH LRO 15 e — 15
Inorganic chemicals (TAL metals}) 25 2 8 35
Limited list TAL metals 27 — - 27
Non-TAL metals 27 — — 27
XRF 29 — —_— 29
Gamma spectroscopy radionuclides 123 2 13 138
Tritium 34 - — 34
Isotopic plutonium 97 2 7 106
Isotopic uranium 127 2 13 142
Strontium-90 40 0 0 40

2.2.2.2 Comparison of Inorganic Chemicals with Background Values for the Ten
Site Siope Subarea

TAL metals were analyzed for in 62 soil samples (35 for the full TAL suite and 27 for a limited-list TAL
metal suite) collected in the Ten Site Slope Subarea. Inorganic chemical sample results were compared
with background values (LANL 1998, 59730).
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Table 2.2-8 presenis the concentration range and frequency of results above background values for the

detected inorganic chemicals in the Ten Site Slope Subarea. For soil, ten TAL metals (antimony, beryliium,
cadmium, chromium, cobalt, copper, lead, mercury, silver, and zinc) were detected above the background
values in at least one sample. Also, antimony, cadmium, mercury, selenium, silver, and thallium reporting
limits were above background values. Aluminum, arsenic, barium, calcium, iron, magnesium, manganese,
nickel, potassium, sodium, and vanadium were detected below background values.

For the sediment samples, there were no TAL metals detected above the background values. Two sele-

nium results had reporting limits above the background values.

For the tuff samples, barium, chromium, copper, lead, mercury, nickel, and zinc were detected above back-
ground values in at least one sample. Also, arsenic, cobalt, mercury, and selenium results had reporting
limits above background vaiues. Aluminum, antimony, beryllium, cadmium, calcium, iron, magnesium,
manganese, potassium, silver, sodium, thallium, and vanadium were detected below background values.

Table 2.2-8
Frequency of Detected Inorganic Chemicals in the Ten Site Slope Subarea
Frequency of | Frequency of
Number | Number | Concentration |Background | Detects Above | Nondetects Above
of of Range Value Background Background
Analyte Media |Analyses| Detects (mg/kg)® {ma/kg) Value® Value®
Aluminum Qbt 3 8 8 1300 to 6960 7340 0/8 0/0
Antimony 1 1 051005 0.5 o 0/0
Arsenic 8 0 [0.89 10 3.1] 2.79 0/8 1/8
Barium 8 7 1710 59.7 46 2/8 on
Beryllium 8 7 [0.24] 10 0.67 1.21 o/8 o
Cadmium 8 0 [0.1t0 0.3] 1.63 0/8 0/8
Calcium 8 7 [448] to 1530 2200 0/8 o/
Chromium (total) 8 8 410 56.8 7.14 5/8 0/0
Cobalt 8 0 [0.18103.7] 3.14 0/8 2/8
Copper 8 7 2.7t044.8 4.66 2/8 on
Iron 8 8 2680 t0 9310 14500 0/8 0/0
Lead 8 8 321026.7 .2 3/8 0/0
Magnesium 8 7 [283] to 964 1690 0/8 on
Manganese 8 8 87.810 338 482 0/8 0/0
Mercury 8 6 [0.02]t0 2.7 0.1 2/8 172
Nickel 8 7 [2.3]t0 27.9 6.58 4/8 0/1
Potassium 8 7 [217] to 995 3500 0/8 on
Selenium 8 o] [0.3101.1] 03 0/8 6/8
Silver 8 0 [0.1 10 0.19] 1 0/8 o/8
Sodium 8 0 [84.8 to 396] 2770 0/8 0/8
Thallium 8 1 [041101.1] 1.1 o/8 o7
Vanadium 8 7 [2.3]t0 12.7 17 0/8 on
Zinc 8 8 14.4 0 194 63.5 2/8 0/0
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Table 2.2-8
Frequency of Detected Inorganic Chemicals in the Ten Site Slope Subarea (continued)
Frequency of | Frequency of
Number | Number ;| Concentration |Background | Detects Above | Nondetects Above
of of Range Value Background Background
Analyte Media |Analyses| Detects (mg/kg)? (mg/kg) Value® Value®

Aluminum Sediment 2 2 4700 to 6700 15400 0/2 0/0
Antimony 2 0 [0.4 10 0.4] 0.83 0/2 0/2
Arsenic 2 2 25103 3.98 0/2 0/0
Barium 2 2 45t0 58 127 0/2 0/0
Beryllium 2 0 [0.5 to 0.51] 1.3 072 0/2
Cadmium 2 0 {0.025 to 0.025] 0.4 0/2 02
Calcium 2 2 840 10 870 4420 0/2 0/0
Chromium (total) 2 2 49106.3 105 0/2 - 0/0
Cobalt 2 2 2710 3.9 4.73 02 0/0
Copper 2 2 3.2104.1 112 072 0/0
iron 2 2 8400 to 10000 13800 0/2 0/0
Lead 2 2 7.8t0 10 19.7 0/2 0/0
Magnesium 2 2 740 to 1000 2370 0/2 0/0
Manganese 2 2 180 tc 210 543 0/2 0/0
Mercury 2 0 {0.1t0 0.1] 0.1 0/2 0/2
Nickel 2 2 2610 3.7 9.38 o/2 _0/0
Potassium 2 2 990 to 1100 2690 0/2 0/0
Selenium 2 0 [1to1] 0.3 0/2 2/2
Silver 2 0 [0.2100.2] 1 0/2 0/2
Sodium 2 2 7010 83 1470 0/2 0/0
Thallium 2 0 [0.25 to 0.25] 0.73 0/2 0/2
Vanadium 2 2 7411011 18.7 0/2 0/0
Zinc 2 2 3710 49 60.2 0/2 0/0
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Table 2.2-8
Frequency of Detected Inorganic Chemicals in the Ten Site Slope Subarea (continued)
Frequency of | Frequency of
Number | Number | Concentration | Background| Detects Above |Nondetects Above
of of Range Value Background Background
Analyte Media |Analyses| Detects (mg/kg)® {mg/kg) Value® Value®
Aluminum Soil 52 52 306 to 15800 29200 0/52 0/0
Antimony 44 2 [0.11010.4] 0.83 2/44 25/42
Arsenic 52 21 [0.61]t0 3.7 8.17 0/52 /31
Barium 52 30 [5]to 130 295 0/52 0/22
Beryllium 52 22 [0.21]10 1.8 1.83 1/82 0/30
Cadmium 52 5 [0.026]t0 2.3 04 2/52 30/47
Calcium 52 31 [170] 10 3620 6120 0/52 0/21
Chromium (total) 52 35 [1]1t0 25.7 19.3 1/52 0117
Cobalt 52 15 [0.14] 10 11 8.64 1/52 0/37
Copper 52 30 [0.61] 10 88.3 147 5/52 /22
Iron 52 52 1990 to 12300 21500 0/52 0/0
Lead 52 52 1.1t0 92 223 6/52 0/0
Lithium 27 2 [0.4]1025 NAC 2127 NA
Magnesium 52 29 [73] to 3220 4610 0152 0/23
Manganese 52 52 61.810 349 671 0/52 0/0
Mercury 25 8 [0.02]t0 1.3 0.1 3125 10117
Molybdenum 27 0 [2 10 6.6] NA 027 NA
Nickel 52 24 [1.8]to 10.1 154 0/52 0/28
Potassium 52 28 200 to 2200 3460 0/52 0/24
Selenium 52 3 0.19 to [3.4] 1.52 0/52 1/49
Silver 52 3 [0.05]t0 13.7 1 2/52 8/48
Sodium 52 15 [20 to 3686] 915 0/52 0/37
Strontium 27 3 [0.811t022.9] NA 327 NA
Thallium 52 2 [0.1 10 1.5] 0.73 0/52 9/50
Vanadium 52 27 [12]t021.4 39.6 0/52 0/25
Zinc 28 28 2410752 48.8 10/28 0/0

2 values in square brackets indicate nondetected results.

b value is the ratio of the number of detected values exceeding the background value to the number of analyses.
¢ value is the ratio of the number of not detected values exceeding the background value to the number of not detected analyses.

9 NA = not applicable.

In summary, for both soil and tuff in the Ten Site Slope Subarea, 15 inorganic chemicals (antimony,
arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, nickel, selenium, silver,
thallium, and zinc) were either detected above background values or had reporting limits above back-
ground values (Table 2.2-9). For a list of specific samples with detects above background values and sam-

ple details, see Appendix C.

ER2002-0011

67

March 2002



SAP for Middle Mortandad/Ten Site Aggregate

Inorganic Chemical Data Review for the Ten Site Slope Subarea

Table 2.2-9

Comparison to Background Values for Soil

Comparison to Background Values for Gbt 2,34

Analyte

Not detected
above
background

Aeporting limits
above
background

Detected
above
background

Not detected
above
background

Reporting
fimits above
background

Detected
above
background

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc
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2.2.2.3 Evaluation of Organic Chemicals Detected in the Ten Site Slope Subarea

Samples in the Ten Site Slope Subarea were analyzed for SVOCs by US EPA SW-846 Method 8270, for
VOCs by EPA Method 8260, for organochlorine pesticides by EPA Method 8081, for PCBs by EPA Method
8082, and for TPH by EPA Guidance 8015. A total of 98 samples were analyzed for SVOCs, 19 were ana-
lyzed for VOCs, 5 were analyzed for pesticides/PCBs, 21 were analyzed for PCBs only, and 15 were ana-
lyzed for TPH DRO and TPH LRO. Forty organic compounds were detected in these samples (soil and

Qbt).

Table 2.2-10 presents the concentration range and frequency of detects for these analytes. in summary, 40
organic chemicals were detected in at least 1 sample. For a list of specific samples with detected organic

chemicals and sample details, see Appendix C.
Table 2.2-10

Frequency of Detected Organic Chemicals in the Ten Site Slope Subarea

Number of | Number of | Concentration Range | Frequency of
Analyte Media Analyses | Detects (mg/kg)® Detects

Benzo(a)anthracene Qbt 3 9 2 0.109 to [0.66] 2/9
Benzo(g,h,i)perylene 9 1 [0.1]t0 0.738 1/9
Chrysene 9 1 [0.1 to 0.66) 1/9
Di-n-butylphthalate 7 1 0.035 to [0.66] 17
Dibenz(a,h)anthracene Sediment 2 1 [0.33 to 0.33] 1/2
Acenaphthene Soil 85 1 0.075to [7.4] 1/85
Acetone 18 2 [0.005] to 0.61 2/18
Aldrin 5 2 [0.00193] to 0.0106 2/5
Anthracene 85 2 0.083to [7.4] 2/85
Aroclor-1254 23 1 [0.034 to 0.2807] 1/23
Aroclor-1260 23 3 [0.034 to 0.2807] 3/23
Benzo(a)anthracene 85 8 0.026 to [7.4] 8/85
Benzo(a)pyrene 85 7 0.03to [7.4] 7/85
Benzo(b)fluoranthene 85 7 0.03to [7.4] 7/85
Benzo(g,h,i)perylene 85 6 0.021 to [7.4] 6/85
Benzo(k)fluoranthene 85 7 0.029 to [7.4] 7/85
Bis(2-ethylhexyl)phthalate 80 16 [0.038]to 4.8 16/80
Butanone[2-] 18 2 0.004 to [0.026] 2/18
Butylbenzylphthalate 80 1 [0.14 t0 7.4] 1/80
Chloroaniline[4-] 80 1 [0.14 to 15] 1/80
Chrysene 85 8 0.037 to [7.4] 8/85
DDDI[4,4'-] 5 1 [0.00375] to 0.00877 1/5
DDTI[4,4'] 5 1 [0.00375] to 0.0075 1/5
Dibenz(a,h)anthracene 85 4 0.047 to [7.4] 4/85
Dieldrin 5 1 [0.00375] to 0.0196 1/5
Diethylphthalate 80 2 [0.14t0 7.4] 2/80
Di-n-butylphthalate 80 9 0.018 to [7.4] 9/80
Di-n-octylphthalate 80 1 0.018 to {7 .4] 1/80
Endosulfan | ‘ 5 1 [0.00193] to 0.0074 1/5
Endrin 5 1 [0.00375] to 0.0163 1/5
Ethylbenzene 18 1 0.002 to [0.006] 1/18
Fluoranthene 85 9 0.035t0 [7.4] 9/85
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Table 2.2-10
Frequency of Detected Organic Chemicals in the Ten Site Slope Subarea (continued)

Number of | Number of | Concentration Range Frequenc%of

Analyte Media Analyses | Detects (ma/kg)? Detects
Indeno(1,2,3-cd)pyrene Soil (continued} 85 3 0.098 to [7.4] 3/85
isopropylitoluene{4-] 18 1 [0.005] 10 0.025 118
LRO i 15 12 33 to 20000 12/15
Phenanthrene 85 6 0.038 to [7.4] 6/85
Phenol 80 1 0.041 to [7.4] 1/80
Pyrene 85 10 0.034 10 [7.4] 10/85
Tetrachloroethene 18 1 0.005 to [0.006] 1/18
Toluene 18 5 0.002 to 0.073 5/18
Trichloro-1,2,2-trifluoroethane(1,1,2-] 12 1 0.002 to [0.008) 1712
Trichloroethene 18 1 0.003 to [0.008] 1/18
Trichlorofluoromethane 18 2 0.001 to [0.008] 2/18
Trimethylbenzene[1,2,4-] 18 1 0.003 to [0.0086] 1/18
Xylene (total) 18 2 0.002 to 0.009 2/18

2 values in square brackets indicate nondetecied results.
b value is ratio of the number of detected values to the number of analyses.

2.2.2.4 Comparison of Radionuclides with Background Values/Fallout Values for
the Ten Site Slope Subarea

The number of samples analyzed for each radionuclide analytical suite are presented in Table 2.1-11.
These results were compared with the background values (LANL 1998, 59730). The analytical methods
used for the Ten Site Slope Subarea radionuclide analyses are comparable to those used for the Labora-
tory background data.

The detected radionuclide isotopes associated with worldwide fallout in the soil media include europium-
152, tritium, cesium-137, plutonium-238, plutonium-238, and strontium-80. Uranium-234, uranium-235,
and uranium-238 were also detected in the soil samples. For sediment samples, cesium-137 and pluto-
nium-239 were detected above fallout values. For the Qbt 3 media, uranium-235 was detected above
background values.

Table 2.2-11 presents the concentration range and frequency of results above background values or fallout
values for these radionuclides in the Ten Site Slope Subarea.

Table 2.2-11
Frequency of Detected Radionuclides in the Ten Site Slope Subarea

Number | Number Background |Frequency of Detects
of of Concentration Range Value Above

Analyte Media |Analyses| Detects (pCvg)* (pCilg)  |Background Value® ¢
Americium-241 Qbt 3 13 0 [-0.472 to 0.42] NAC 0/13
Cesium-134 Qbt 3 7 0 [0.08 10 0.17] . NA 017
Cesium-137 Qbt3 13 0 [-0.044 to0 0.12] NA 013
Cobalt-60 Qbt 3 13 0 [-0.022 to 0.1] NA 013
Europium-152 Qbt 3 13 0 [-0.046 to 0.58] NA 0/13
Plutonium-238 Qbt 3 7 o [-0.002 to 0.052] NA 077
Plutonium-239 Qbt3 7 0 [0.002 to 0.021] NA 07
Ruthenium-106 Qbt3 13 0 [-0.122 t0 1.27] NA 013
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Table 2.2-11
Frequency of Detected Radionuclides in the Ten Site Slope Subarea (continued)

Number | Number Background |Frequency of Detects
of of Concentration Range Value Above
Analyte Media |Analyses| Detects (pCilg)? {pCilg) Background Value® ¢

Sodium-22 Qbt 3 13 0 [-0.019 0 0.09] NA 0/13
Uranium-234 Qbt 3 13 13 0.421t01.9 1.98 013
Uranium-235 Qbt 3 13 12 0.011 to [0.57] 0.09 113
Uranium-238 Qbt3 13 13 0.441t0 1.6 1.93 0/13
Americium-241 - | Sediment 2 0 [-0.26 to 0.26] 0.04 0/2
Cesium-134 Sediment 2 0 [-0.036 to -0.035] NA 0/2
Cesium-137 Sediment 2 1 [0.4]10 0.98 0.9 1/2
Cobalt-60 Sediment 2 c [0.007 1o 0.007] NA 02
Europium-152 Sediment 2 0 [-0.18 to -0.06] NA 0/2
Plutonium-238 Sediment 2 0 [-0.0043 to 0.0026] 0.006 02
Plutonium-239 Sediment 2 2 0.164 t0 0.173 0.068 2/2
Ruthenium-106 | Sediment 2 0 [-0.26 to -0.16] NA 0/2
Sodium-22 Sediment 2 0 [-0.03 to 0] NA 0/2
Uranium-234 Sediment 2 2 1.362 to 1.88 2.59 0/2
Uranium-235 Sediment 2 2 0.05510 0.115 0.2 0/2
Uranium-238 Sediment 2 2 1710185 2.29 02
Americium-241 Soil 121 0 [-0.481 to 0.68] 0.013 0/121
Cesium-134 Soil 72 0 [-0.1016 10 0.19] NA 0r72
Cesium-137 Soil 122 1" [-0.0955] to 0.966 1.65 6/122
Cabalt-60 Soil 121 0 [-0.183 t0 0.18] NA 0121
Europium-152 Soil 121 3 [-0.384 to 0.925] NA 3121
Plutonium-238 Soil 97 7 [-0.0736 to 0.0803] 0.023 6/97
Plutonium-239 Soil 97 28 [-0.0347]t0 1.59 0.054 25/97
Ruthenium-106 Soil 121 0 [-0.995 to 1.33] NA on21
Sodium-22 Soil 121 0 [-0.14 10 0.194] NA 0121
Strontium-90 Soil 40 2 [-0.37]t0 1.25 1.31 2/40
Tritium Soil 34 27 [0.00677]101.74 NA 27134
Uranium-234 Soil 127 127 0.339 t0 96.29 2.59 5/127
Uranium-235 Soil 161 82 [-0.0429] to 5.941 0.2 6/161
Uranium-238 Soil 127 124 [0.0809] to 5.05 2.29 4/127

2 values in square brackets indicate nondetected results.
b value is the ratio of the number of detected values exceeding the background valuefiallout value to the number of detects.

¢ Detected fallout radionuclides at a depth greater than six inches are included as detects above background, whether or not the
detected result was above the background value.

% NA = not applicable.

Table 2.2-12 presents the radionuclide results that were detected above background values or faliout val-
ues, or that were detected and for which there are no associated background values or fallout values. For
a list of specific samples and details, see Appendix C.
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Table 2.2-12

Radionuclide Data Review for the Ten Site Siope Subarea

Comparison to Background Values for Soil

Comparison to Background Values for Qbt 2,3,4

Not detected above Detected above | Not detected above Detected above
background, or not background, or | background, or not background, or
detected if Reporting detected if detected if Reporting detected if
background value | limits above | background valueis | backgroundvalueis | limits above | background value
Analyte is not available | background not available not available background | is not available
Americium-241 . .
Cesium-134 . .
Cesium-137 . .
Cobalt-60 . .

Europium-152

Ruthenium-106

Sodium-22

Plutonium-238

Plutonium-239

Uranium-234

Uranium-235

Uranium-238

Strontium-90

Tritium

In summary, the radionuclide data review yielded 9 radionuclides (cesium-137, europium-152, plutonium-
238, plutonium-239, uranium-234, uranium-235, uranium-238, strontium-90, and tritium) that were
detected above background values or faliout values, or that were detected and for which there are no
associated background values or fallout values.

2.2.3 Mortandad Slope Subarea

2.2.3.1 Samples Collected in the Mortandad Siope Subarea

Samples collected in the Mortandad Slope Subarea were analyzed for the chemical suites listed in Table
2.2-13. The samples are shown on Figure 2.1-8 and Figure 2.1-8. Complete tables of each sample col-
lected and what analytical suites it was analyzed for can be found in Appendix C. The number of samples
analyzed for organic chemicals, TAL metals, and radionuclides is presented in Table 2.2-13.

March 2002

Table 2.2-13

Number of Samples Analyzed from the Mortandad Slope Subarea

Analytical Suite AllHorizons | Qbt3 Total
PCBs 69 — 69
Pesticides and PCBs 8 —_ 8
SVOCs 105 2 107
VOCs 57 — 57
TPH DRO 49 —_ 49
TPH LRO 46 — 46
Inorganic chemicals (TAL metals) 35 — 35
Limited list TAL metals 6 s 6
Non-TAL metals 8 e 6
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Table 2.2-13
Number of Samples Analyzed from the Mortandad Slope Subarea (continued)
Analytical Suite All Horizons Qbt 3 Total
XRF 77 2 79
Gamma spectroscopy radionuclides 59 1 60
Tritium 30 —_ 30
Isotopic plutonium 74 1 75
Isotopic uranium 74 1 75
Strontium-90 35 —_ 35

2.2.3.2 Comparison of Inorganic Chemicals with Background Values for the
Mortandad Slope Subarea

TAL metals were analyzed for in 41 soil samples (35 for the full TAL metal suite and 6 for limited-list TAL
metals) collected from the Mortandad Slope Subarea. Inorganic chemical sample resulls were compared
with sediment background values (LANL 1998, 59730).

Table 2.2-14 presents the concentration range and frequency of results above background values for the
detected inorganic chemicals at the Mortandad Slope Subarea.

For soil samples, 11 TAL metals (antimony, beryllium, cadmium, chromium, copper, lead, manganese,
mercury, nickel, and thallium and zinc) were detected above background values in at least 1 sample. Also,
antimony, cadmium, mercury, selenium, silver, and thallium had reporting limits above background values,
Aluminum, arsenic, barium, calcium, cobalt, iron, magnesium, potassium, sodium, and vanadium were
detected below background values.

Table 2.2-14
Frequency of Detected Inorganic Chemicals in the Mortandad Slope Subarea
Frequency of | Frequency of
Number | Number | Concentration | Background | Detects Above |Nondetects Above
of of Range Value Background Background
Analyte Media | Analyses | Detects (mg/kg)?® (mg/kg) Value® Value®

Aluminum Soil 41 41 510 to 13800 29200 0/41 0/0
Antimony Soil 41 1 [0.25 10 10.8]} 0.83 1/41 35/40
Arsenic Soil 41 30 [0.2 to 3.9] 8.17 /41 o/
Barium Soil 41 36 5.9to 144 295 /a1 0/5
Beryllium Soil 41 18 02210 2.6 1.83 2/41 0/23
Cadmium Soil 41 1 [0.09]t0 2.1 0.4 1/41 36/40
Calcium Soil 41 38 [270] to 4350 6120 0/41 0/3
Chromium (total) | Soil 41 40 [1.6]to 197 19.3 6/41 on
Cobalt Soil 41 12 [0.5t0 5.9] 8.64 0/41 0/29
Copper Soil 41 36 13t025.2 14.7 4/41 0/5

lron Soil 41 41 1760 to 12300 21500 0/41 0/0
Lead Soil 41 38 1.610 33.5 223 1/41 0/3
Lithium Soil 6 3 [3.3t07.6] NACY 3/6 NA
Magnesium Soil 41 34 116 to 2080 4610 0/41 07
Manganese Soil 41 41 27710822 671 1/41 0/0
Mercury Soil 35 3 [0.041]10 0.36 0.1 1/35 2/32
Molybdenum Soil 6 0 [0.85 t0 9.3] NA 0/6 NA
Nickel Soil 41 30 [2]to 110 15.4 341 0/11
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Table 2.2-14
Frequency of Detected Inorganic Chemicals in the Mortandad Slope Subarea (continued)
Frequency of Frequency of
Number | Number | Concentration | Background | Detects Above Nondetects Above
of of Range Value Background Background
Analyte Media | Analyses | Detects (mg/kg)? {mg/kg) Value® Value®
Potassium Soil 41 32 [114] to 2550 3460 /41 0/9
Selenium Soil 41 o [0.18t0 8.6] 1.52 0/41 3/41
Silver Soil 41 5 [0.29t0 1.1] 1 0/41 1/36
Sodium Soil 41 32 [62.1] to 598 915 0/41 4]
Strontium Soil 6 3 1.1 t0[17.2] NA 3/6 NA
Thallium Soil 41 3 [0.14 to 30.6] 0.73 1/41 6/38
Vanadium Soil 41 35 1510295 39.6 o/41 0/6
Zinc Soil 36 36 9.4t0 146 48.8 3/36 0/0

3 values in square brackets indicate nondetected results.

5 value is the ratio of the number of detected vaiues exceeding the background value to the number of analyses.
¢ value is the ratio of the number of not-detected values exceeding the background value to the number of not-detected analyses.

9 NA = not applicable.

In summary, in the Mortandad Slope Subarea, 13 inorganic chemicals (antimony, beryllium, cadmium,
chromium, copper, lead, manganese, mercury, nickel, selenium, silver, thallium, and zinc) were either
detected above background values or had not-detected results with reporting limits above background val-
ues (Table 2.2-15). For a list of specific samples with detects above background values and sample details,

see Appendix C.

Table 2.2-15

Inorganic Chemical Data Review for the Mortandad Slope Subarea

Comparison to Background Values for Soil

Comparison to Background Values for Qbt 2,3,4

Analyte

Not detected
above
background

Reporting limits

above

background

Detected
above
background

Not detected
above
background

Reporting limits
above
background

Detected
above
background

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Caicium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium
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Table 2.2-15
Inorganic Chemical Data Review for the Mortandad Slope Subarea (continued)

Comparison to Background Values for Soil

Comparison to Background Values for Qbt 2,3,4

Not detected | Reporting fimits | Detected Not detected | Reporting limits Detected
above above above above above above
Analyte background background | background | background background background
Si IVe r L] Y
Sodium . .
Thallium . . .
Vanadium . .
Zinc . .

2.2.3.3 Evaluation of Organic Chemicals Detected in the Mortandad Slope Subarea

Samples in the Mortandad Slope Subarea were analyzed for SVOCs by EPA SW-846 Method 8270, for
VOCs by EPA Method 82860, for organochlorine pesticides by EPA Method 8081, and for PCBs by EPA
Method 8082. A total of 107 samples were analyzed for SVOCs, 57 were analyzed for VOCs, 8 were ana-
lyzed for pesticides/PCBs, and 68 were analyzed for PCBs only. Thirty-seven organic compounds were
detected in these samples (soil and Qbt).

Table 2.2-16 presents the concentration range and frequency of detects for these analytes. in summary, 37
organic chemicals were detected in at least 1 sample. For a list of specific samples with detected organic
chemicals and sample details, see Appendix C.
‘ Table 2.2-16
Frequency of Detected Organic Chemicals in the Mortandad Slope Subarea

Number | Number
) of of Concentration Range Frequencx’ of
Analyte Media | Analyses | Detects (mg/kg)? Detects

Acenaphthene Soil 104 11 0.042 to [41] 117104
Acetone Soil 57 27 [0.003] to 0.51 27157
Aniline . Soil 104 1 0.21 to [41] 1/104
Anthracene Soil 104 15 0.053 to [41] 15/104
Aroclor-1254 Soil 77 9 [0.0148 to 10] 977
Aroclor-1260 Soil 77 4 [0.01510 10] 4177
Azobenzene Soil 104 4 [0.33 to 41] 4/104
Benzo(a)anthracene Soil 104 16 0.026 to {41] 16/104

Qbt3 2 1 {0.36] to 0.62 1/2
Benzo(a)pyrene Soil 104 18 0.04 to 48 18/104

Qbt 3 2 1 [0.36] to 0.82 1/2
Benzo(b}luoranthene Soil 104 17 0.036 to 52 17/104

Qbt 3 2 1 [0.36] to 0.92 1/2
Benzo(g,h,i)perylene Soil 104 13 [0.33 to 41] 13/104

Qbt 3 2 1 [0.36] to 0.48 1/2
Benzo(k)fluoranthene Soil 104 15 0.027t0 45 15/104

Qbt 3 2 1 [0.36] t0 0.44 1/2
Benzoic acid Soil 104 5 0.039 to [210] 5/104
Bis(2-ethythexyl)phthalate Soil 104 15 0.059 to [41] 15/104
Butanone{2-] Soil 57 1 [0.011 t0 0.1] 1/57
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Table 2.2-16
Frequency of Detected Organic Chemicals in the Mortandad Slope Subarea (continued)

Number | Number
of of Concentration Range Frequenc% of
Analyte Media | Analyses | Detects (mg/kg)® Detects
Chioroaniline[4-] Soil 104 1 0.14 t0 [82] 1/104
Chrysene Soil 104 19 0.039 to 47 19/104
Qbt 3 2 1 [0.36] to 0.83 1/2
Di-n-butylphthalate Soil 104 11 0.038 to [41] 11/104
Dibenz(a,h)anthracene Soil 104 7 0.17 to [41] 71104
Dibenzofuran Soil 104 7 0.082 to [41] , 71104
DRO Soil 49 33 [4.1110 27000 33/49
Diethylphthalate Soil 104 1 [0.33 to 41} 1104
Fluoranthene Soil 104 22 0.058 to 70 22104
Qbt 3 2 1 [0.36]t0 1.9 1/2
Fluorene Soil 104 8 0.042 to [41] 8/104
Indeno(1,2,3-cd)pyrene Soil 104 13 [0.33 10 41] 13/104
Qbt 3 2 1 {0.36] to 0.52 1/2
Isopropyltoluene[4-] Soil 55 1 [0.005 to 0.01] 1/55
LRO Soil 46 38 33 to 140000 38/46
Methyl-2-pentanone[4-] Soil 57 1 [0.011 t0 0.1] 1/57
Methyinaphthalene[2-] Soil 104 7 0.035 to [41] 7/104
Naphthalene Soil 104 7 0.1310[41] 7/104
Pentachlorophenol Soil 104 1 0.23 to [110] 1/104
Phenanthrene Soil 104 23 0.043 to 59 23104
Qbt 3 2 1 {0.36]t0 1.5 1/2
Phenol Soil 104 5 0.057 to [41] 5/104
Pyrene Soil 104 <21 0.0510 110 21/104
Qbt3 2 1 [0.36]t0 1.4 1/2
Toluene Soil 57 6 0.001 t0 [0.012] 6/57
Trichlorofluocromethane Soil 55 4 0.001 to0 [0.01] 4/55
Trichloropropane(1,2,3-] Soil 55 7 [0.005] to 0.018 7/55

2 values in square bracket indicate nondetected results.
b value is ratio of the number of detected values to the number of analyses.

2.2.3.4 Comparison of Radionuclides with Background Values/Fallout Values for
the Mortandad Slope Subarea

The number of samples analyzed for each radionuclide analytical suite are presented in Table 2.2-17.
These analyses were compared with background values (LANL 1998, 59730). The analytical methods
used for the Mortandad Slope Subarea radionuclide analyses are comparable to those used for the Labo-
ratory background data.

The detected radionuclide isotopes associated with worldwide faliout in soil include ruthenium-1086, tritium,
cesium-137, plutonium-238, and plutonium-239. Uranium-234, uranium-235, and uranium-238 were also
detected in the soil samples. No radionuclides were detected in the Qbt 3 media.
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Table 2.2-17 presents the concentration range and frequency of results above the background values or
fallout values for these radionuclides in the Mortandad Slope Subarea.

Table 2.2-17
Frequency of Detected Radionuclides in the Mortandad Slope Subarea
Background |Frequency of Detects
Number of | Numberof | Concentration Range Value Above Background
Analyte Media | Analyses | Detects (pCilg)® (pCilg) Valueb: ¢
Americium-241 Soil 57 0 [-0.409 to 0.576] 0.013 0/57
Qbt 3 1 0 [0.024 to 0.024] NAd 0/1
Cesium-134 Soil 30 0 [-0.117 to 0.057] NA 0/30
Qbt 3 1 0 [-0.004 to -0.004] NA on
Cesium-137 Soil 58 6 [-0.0791]t0 0.8 1.65 5/58
Qbt 3 1 0 [-0.016 to -0.016] NA on
Cobalt-60 Soil 57 0 [-0.1463 to 0.117] NA 0/57
Qbt 3 1 0 [0.051 to 0.051] NA on
Europium-152 Soil 57 0 [-0.222 to 0.298] NA 0/57
Qbt 3 1 0 [-0.01 to -0.01] NA on
Plutonium-238 Soil 74 5 [-0.007 to 0.034] 0.023 4/74
Qbt 3 1 0 [0.0033 to 0.0033] NA on
Plutonium-239 Soil 74 17 [-0.002] to 0.153 0.054 10/74
Qbt 3 1 0 [0.0125 to 0.0125] NA on
Ruthenium-106 Soil 57 1 [-0.876 to 0.806] NA 1/57
Qbt 3 1 0 [-0.062 to -0.062] NA on
Sodium-22 Soil 57 0 [-0.1088 to 0.0864] NA 0/57
Qbt 3 1 0 [-0.042 to -0.042] NA on
Strontium-90 Soil 35 0 [-0.83 to 0.53] 1.31 0/35
Thorium-228 Soil 1 0] [3.706 to 3.706] 2.28 01
Tritium Soil 30 27 [0.03] to 4.71 NA 27/30
Uranium-234 Soil 74 74 0.39 to 3.07 2.59 1/74
Qbt 3 1 1 0.526 to 0.526 1.98 on
Uranium-235 Soil 99 56 [-0.095] to 0.242 0.2 1/99
Qbt 3 1 0 [0.073 to 0.073] 0.09 on
Uranium-238 Soil 74 74 0.357 t0 3.33 2.29 1/74
Qbt 3 1 1 0.464 t0 0.464 1.93 on

2 values in square brackets indicate nondetected results.
b value is the ratio of the number of detected values exceeding the background value/faliout value to the number of detects.

¢ Detected fallout radionuclides at a depth greater than 6 inches are included as detects above background, whether or not the
detected result was above the background value.

9 NA = not applicable.
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Table 2.2-18 presents the radionuclides in the Mortandad Slope Subarea that were detected above back-
ground values or fallout values, or that were detected and for which there are no associated background
values or faliout values.

Table 2.2-18
Radionuclide Data Review for the Mortandad Slope Subarea
Comparison to Background Values for Soll Comparison to Background Values for Gbt 2,3,4
Not detected above Detected above | Not detected above Detected above
background, or not background, ar } background, or not background, or
detected if Reporting detected if detected if Reporting detected if
backgroundvalueis | limits above | background value [backgroundvalueis | limits above ' background value
Analyte not available background | s not available not available background | is not available

Americium-241 . .
Cesium-134 . .
Cesium-137 . .
Cobalt-60 . .
Europium-152 . .
Ruthenium-106 . .
Sodium-22 . .
Plutonium-238 . . .
Plutonium-239 . .
Uranium-234 . .
Uranium-235 . .
Uranium-238 . .
Strontium-90 . .
Tritium . .

In summary, the radionuclide data review yielded 8 radionuclides (cesium-137, ruthenium-106, plutonium-
238, plutonium-239, uranium-234, uranium-235, uranium-238, and tritium) that were detected above back-
ground values or fallout values, or that were detected and for which there are no associated background
values or fallout values. For a list of specific samples and details, see Appendix C.

2.2.4 Pratt Canyon Subarea

2.2.4.1 Samples Collected in the Pratt Canyon Subarea

Approximately 15 boreholes (ranging from 10-ft to 100-ft deep) have been drilled on and along the perime-
ter of the bench at the head of Pratt Canyon. The depth to tuff encountered in the boreholes ranges from
0.5 ft to 19.9 ft. Fractures were notably absent in the majority of the boreholes; very thin (.125-in. to .25-in.
in diameter) isolated red-stained or clay-filled fractures were encountered in only a few boreholes. A single
connected fracture zone was observed in one borehole [borehole 35-2526 drilled beneath the former loca-
tion of PRS 35-003()] at depths ranging from just below the tuff contact at approximately 20 ft to 27.5 ft.
The fractures were not accompanied by elevated radiological field screening measurements. Elevated
beta-gamma activity (700 to 1000 cpm) was observed at, and a few feet below, the backfill/tuff interface in
boreholes 35-2008 and 35-2009 located beneath the former location of PRS 35-003(d). Analytical data
indicate that radionuclides were detected in the majority of the boreholes at varying depths ranging up to
100 ft (LANL 1996, 54422).

RFi samples have been collected from 12 surface and shallow (3 ft) hand-auger locations on the Pratt
Canyon slope and canyon floor. Elevated field-screening beta-gamma activities and radionuclide analytical
results indicate that radionuclides are present in most samples, with plutonium and uranium the most per-

78 ER2002-0011

March 2002



SAP for Middle Mortandad/Ten Site Aggregate

vasive. Sample depth did not exceed 3 #; therefore, it is not known if contaminants have infiltrated to
greater depths within the canyon floor sediments or into the underlying tuff.

Borehole 35-2028 was drilled in Pratt Canyon to a depth of 299 ft. The borehole encountered the Cerro
Toledo interval between 218.5 and 297 ft and penetrated the Otowi Member from 297 ft to 299 ft. Damp
samples were observed in core obtained from depth intervals of 220 ft to 270 ft within the Cerro Toledo
interval, which suggests possible intermediate zone moisture (LANL 1997, 56835). Elevated plutonium-
239/240 activity was present in a sample collected from the 0- to 0.5-ft surface interval and elevated ura-
nium-235 activity was present in a sample collected from the 133.5- to 134.5-ft depth interval (LANL 1996,
54422).

RFI borehole 35-2370 was drilled to a depth of 30 {t near the southeast perimeter of the cattail area and
encountered weathered unit Qbt 2 at a depth of 4 ft and saturation extending to a depth of 7.4 ft. Field-
screening data indicate slightly elevated beta-gamma activity in cattail area sediments at depths of 2.5 to
4 ft. The data suggest that contaminants may have been transported at least the length of Pratt Canyon.

Samples collected in the Pratt Canyon Subarea were analyzed for the chemical suites listed in Table 2.2-
19. Samples are shown on Figure 2.1-10. Complete lists of each sample collected and what analytical
suites it was analyzed for can be found in Appendix C. The number of samples analyzed for organic chem-
icals, TAL metals, and radionuclides are presented in Table 2.2-19.

Table 2.2-19
Number of Samples Analyzed from the Prait Canyon Subarea
Soil
and

Analytical Suite | Sediment | Qbt Total
PCBs 39 20 59
Pesticides and PCBs 10 8 16
SVOCs 78 22 100
VOCs 25 —_ 25
TPH DRO 5 — 5
TPH LRO 5 — 5
Inorganic chemicals (TAL metals) 22 28 50
Limited list TAL metals 13 3 18
Non-TAL metals 27 22 49
Cyanide 9 —_ 9
XRF 85 23 108
Americium-241 9 —_ 9
Gamma spectroscopy radionuclides 44 27 71
Tritium 28 31 57
Isotopic plutonium 108 48 156
Isotopic uranium 108 48 156
Strontium-90 17 21 38

2.2.4.2 Comparison of Inorganic Chemicals with Background Values for the Pratt
Canyon Subarea

TAL metals were analyzed for in 66 samples (50 full-suite TAL metals and 16 limited-list TAL metals) col-
lected from the Pratt Canyon Subarea. Inorganic chemical sample results were compared with the sedi-
ment background values (LANL 1998, 59730).

ER2002-0011 v 79 March 2002



SAP for Middle Mortandad/Ten Site Aggregate

Table 2.2-20 presents the concentration range and frequency of resuits above the background value for
the detected inorganic chemicals in the Pratt Canyon Subarea. For the soil samples, four TAL metals (cop-
per, lead, mercury, and zinc) were detected above their background values in at least one sample. Anti-
mony, cadmium, mercury, selenium, silver, and thallium had reporting limits above their background
values. Aluminum, arsenic, barium, beryllium, calcium, chromium, cobalt, iron, magnesium, manganese,
nickel, potassium, sodium, and vanadium were detected below their background values.

For sediment, cadmium, copper, mercury, and nickel were detected above their background values in at
ieast one sample. Also, reporting limits for cadmium and selenium were above their sediment background
values. Aluminum, antimony, arsenic, barium, beryilium, caicium, chromium, cobalt, iron, lead, magne-
sium, manganese, potassium, silver, sodium, thallium, vanadium, and zinc were not detected above their
sediment background values.

For Qbt, aluminum and thallium were detected above their background values in at least one sample. Anti-
mony, arsenic, cadmium, mercury, nickel, selenium, and thallium had reporting limits above their back-
ground values. Iron, load, manganese, vanadium, zinc, beryllium, cobalt, copper, potassium, barium,

chromium, magnesium, nickel, and sodium were detected below their background values.

Table 2.2-20
Frequency of Detected Inorganic Chemicals in the Pratt Canyon Subarea
Frequency of Frequency of
Number | Number | Concentration |Background K Detects Above NondetectsAbove
of of Range Value Background Background
Analyte Media | Analyses | Detects (mg/kg) - (mglkg)? Value® Value®
Aluminum Qbo 1 1 3630 to 3630 3560 n 0/0
Antimony 1 0 [0.28 to 0.28] 0.5 01 0/1
Arsenic 1 0 [0.43 10 0.43] 0.56 on on
Barium 1 0 [20.3 to 20.3] 25.7 o vl
Beryllium 1 0 [0.45 to 0.45] 1.44 01 o
Cadmium 1 0 [0.07 to 0.07] 0.4 on o
Calcium 1 4] [886 to 886] 1900 on on
Chromium (total) 1 0 [0.48 to 0.48] 26 on on
Cobalt 1 0 [0.32 t0 0.32] 8.89 on o
Copper 1 0 [0.74 to 0.74] 3.96 on on
lron 1 1 3650 to 3650 3700 o/ 0/0
Lead 1 1 28t 2.8 135 0/1 0/0
Magnesium 1 0 [445 to 445] 739 o1 0/
Manganese 1 1 12510 125 189 o 0/0
Mercury 1 0 [0.1 10 0.1} 0.1 on 0N
Nickel 1 0 [0.16 to 0.16] 2 on on
Selenium 1 0 [0.93100.93] 03 o0/ 11
Silver 1 0 [0.22 to 0.22} 1 on on
Sodium 1 0 [395 to 395} 4350 0/1 on
Thallium 1 ] [0.89 10 0.89] 1.22 on o
Vanadium 1 1 15015 4.59 on 0/0
Zinc 1 1 10.710 10.7 40 0/1 0/0
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Table 2.2-20
Frequency of Detected Inorganic Chemicals in the Pratt Canyon Subarea (continued)
Frequency of Frequency of
Number | Number | Concentration |Background| Detects Above |NondetectsAbove
of of Range Value Background Background
Analyte Media | Analyses | Detects {mglkg) (mg/kg)® Value® Value®
Aluminum Qbt 19 1 1 1420 to 1420 3560 0/1 0/0
Antimony 1 0 [0.28 to 0.28] 0.5 o1 0/1
Arsenic 1 0 [0.44 t0 0.44] 0.56 0/1 0/1
Barium 1 0 [9.4 10 9.4] 25.7 0/1 0N
Beryllium 1 0 [0.59 to0 0.59] 1.44 o 0N
Cadmium 1 0 [0.07 10 0.07] 0.4 on 0N
Calcium 1 0 [347 to 347] 1900 o 01
Chromium (total} 1 0 [0.08 10 0.09] 26 0N 0/1
Cobalt 1 0 [0.11 10 0.11] 8.89 on on
Copper 1 0 [0.77 10 0.77] 3.96 oNn on
Iron 1 1 1090 to 1090 3700 on 0/0
Lead 1 1 381038 13.5 0N 0/0
Magnesium 1 0 [131 1o 131] 739 on on
Manganese 1 1 58.5 to 58.5 189 on 0/0
Mercury 1 0 [0.11 10 0.11} 0.1 071 in
Nickel 1 0 [0.13100.13] 2 on 0/
Selenium 1 0 [0.94 10 0.94] 0.3 on 171
Silver 1 0 [0.22 10 0.22] 1 0/1 o0/
Sodium 1 0 11510 115] 4350 0/1 on
Thallium 1 o [1.410 1.4] 122 0/1 in
Vanadium 1 0 [0.46 to 0.46} 4.59 0/1 o1
Zinc 1 1 57t05.7 40 0/1 0/0
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Table 2.2-20
Frequency of Detected Inorganic Chemicals in the Pratt Canyon Subarea (continued)
Frequency of Frequency of
Number | Number | Concentration |Background| Detects Above |Nondetects Above
of of Range Value Background Background
Analyte Media | Analyses | Detects (mg/kg) (mg/kg)? Value® Value®
Aluminum Qbt 1v 2 2 1150 t0 1720 8170 0/2 0/0
Antimony 2 0 [0.46 10 8.9] 0.5 0/2 12
Arsenic 2 0 [0.29 10 0.8} 1.81 072 0/2
Barium 2 1 - 15.7 10 [17.9] 26.5 0/2 o/
Beryllium 2 1 [0.75]t0 0.78 1.7 0/2 o1
Cadmium 2 0 [0.08 10 0.7] 0.4 0/2 1/2
Calcium 2 1 157 to [205] 3700 0/2 o1
[chromium {total) 2 0 [0.17 to 2] 2.24 0/2 0/2
iCobalt 2 1 [0.24]t0 0.7 1.78 02 o/
Copper 2 1 [0.13]t0 1.8 3.26 0/2 o
Iron 2 2 4790 to 6370 8800 072 0/0
Lead 2 2 561082 184 0/2 0/0
Magnesium 2 1 66.3 to [117] 780 0/2 o1
Manganese 2 2 21710 318 408 0/2 0/0
Mercury 2 0 [0.05 to 0.11} 0.1 0/2 1/2
Nickel 2 0 [0.22 10 3.1] 2 072 1/2
Potassium 2 1 401 to [605] 6670 072 o1
Selenium 2 0 [0.28 to 1] 0.3 0/2 1/2
Silver 2 0 [0.17 to 0.91] 1 02 0/2
Sodium 2 1 322 to [351] 6330 o/2 on
Thallium 2 0 [0.31to 1] 1.24 0/2 0/2
Vanadium 2 0 [0.64 to 0.97] 4.48 0/2 0/2
Zinc 2 2 388tc 514 84.6 0/2 0/0
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Table 2.2-20
Frequency of Detected Inorganic Chemicals in the Pratt Canyon Subarea (continued)
Frequency of Frequency of
Number | Number | Concentration |Background| Detects Above |Nondetects Above
of of Range Value Background Background
Analyte Media | Analyses | Detects (mg/kg) (mg/kg)® Value® Value®
Aluminum Qbt 2 6 6 669 to 2970 7340 0/6 0/0
Antimony ' 6 0 [0.28 10 8.7] 0.5 0/6 5/6
Arsenic 6 3 0.26 10 [3] 2.79 0/6 1/3
Barium 6 4 9.8 10 20.1 46 0/6 0/2
Beryllium 6 4 0.2310 0.85 1.21 0/6 02
Boron 3 0 [1.2101.4] NA? 0/3 NA
Cadmium 6 0 [0.26 to 0.68] 1.63 0/6 o/6
Calcium 6 4 222 to [434] 2200 0/6 0/2
Chromium (total) <] 4 1.210 3.6 7.14 0/6 0/2
Cobalt 6 3 [0.42 to 2.2] 3.14 0/6 0/3
Copper <] 1 [0.64 10 1.9] 4.66 0/6 0/5
Iron 6 6 1140 to 3250 14500 0/6 0/0
Lead 6 6 79109 11.2 0/6 0/0
Lithium 1 1 5105 NA 7 NA
Magnesium 6 4 104 1o [290] 16890 0/6 0/2
Manganese 6 6 173 t0 240 482 0/8 0/0
Mercury 5 0 [0.0510 0.11] 0.1 0/5 1/5
Molybdenum 1 0 [0.9 to 0.9] NA o/t NA
Nickel 6 3 [0.2310 3] 6.58 0/6 0/3
Potassium 6 3 153 to [921] 3500 0/6 0/3
Selenium 6 0 [0.1210 6.6} 0.3 0/6 2/6
Silver 6 0 [0.21 10 0.88] 1 0/6 0/6
Sodium 6 3 [67.1 to 595] 2770 0/6 0/3
Strontium 1 0 [1.71017] NA 0/ NA
Thallium 6 0 [0.1 to 23.4] 14 0/6 1/6
Titanium 3 3 33610438 NA 313 NA
Vanadium 6 4 [1410 3] 17 o/e 0/2
Zinc 5 5 14510 28.7 ~ 63.5 0/5 0/0
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Table 2.2-20
Frequency of Detected Inorganic Chemicals in the Pratt Canyon Subarea {continued)
Frequency of | Frequency of
Number | Number | Concentration |Background Detects Above NondetectsAbove
of of Range Value Background Background
Analyte Media | Analyses | Detects {mg/kg) {malkg)® Value® Value®
Aluminum Qbt 3 20 20 183 to 1830 7340 0/20 0/0
Antimony 20 0 [2.1t0 8.7] 0.5 0/20 20/20
Arsenic 20 15 0.1310[1.6] 2.78 0/20 /5
Barium 20 20 510 39.1 46 0/20 0/0
Beryllium 20 20 0.13t01.2 1.21 0/20 0/0
Boron 18 0 [0.3510 1.5] NA 0/18 NA
Cadmium 20 - 0 [0.21 to 0.68] 1.63 0/20 0/20
Calcium 20 19 [164] to 2010 2200 0/20 on
Chromium (total) 20 17 [0.46]t0 2.2 7.14 0/20 0/3
Cobalt 20 9 0.41t01.1 3.14 0/20 0/11
Copper 20 10 [0.39]t0 3 4.66 0/20 0/10
Iron 20 20 337 to 3750 14500 0/20 0/0
Lead 20 20 211087 11.2 0/20 0/0
Magnesium 20 20 29.4t0 736 1690 0/20 0/0
Manganese 20 20 73.9 to 234 482 0/20 0/0
Mercury 20 0 [0.05 to 0.08] 0.1 0/20 0/20
Nickel 20 g [0.42] to 3.1 6.58 0/20 o1
Potassium 20 19 101 to 380 3500 0/20 on
Selenium 20 0 [0.1210 3.6] 0.3 0/20 1/20
Silver 20 0 [0.21 to 0.88] 1 0/20 0/20
Sodium 20 18 75.7 to 257 2770 0/20 0/2
Thallium 20 1 [C.1]to 17.9 1.1 1/20 ong
Titanium 18 18 14.1t0 122 NA 18/18 NA
Vanadium 20 17 [0.38] t0 3.3 17 0/20 0/3
Zinc 20 20 4.9 to 28 63.5 0/20 0/0
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Table 2.2-20
Frequency of Detected Inorganic Chemicals in the Pratt Canyon Subarea (continued)
Frequency of Frequency of
Number | Number | Concentration |Background Detects Above NondetectsAbove
of of Range Value Background Background
Analyte Media | Analyses | Detects (malkg) {mg/kg)® Value® Value®
Aluminum Sedi- 9 9 1640 to 5860 16400 019 0/0
Antimony ment 9 0 [0.51100.7] 0.83 0/9 0/9
Arsenic 9 9 1.1t02.8 3.98 0/9 0/0
Barium 9 9 25.21080.5 127 0/9 0/0
Beryllium 9 6 [0.4]110 0.86 1.31 0/9 073
Boron 9 0 [1.8t02.4] NA 0/9 NA
Cadmium 9 0 [0.1 to 0.21] 0.4 0/9 0/9
Calcium 9 9 578 to 1760 4420 0/9 0/0
Chromium (total) 9 9 2t06.8 105 0/9 0/0
Cobalt 9 9 14103 4.73 0/9 0/0
Copper 9 ) 361t013.2 1.2 1/9 0/0
Cyanide (total) 9 0 [0.51100.7] 0.82 0/9 0/9
Iron 9 9 3990 to 8740 13800 0/9 0/0
Lead 9 9 610 16.1 19.7 0/9 0/0
Magnesium 9 9 386 to 1140 2370 0/9 0/0
Manganese g 9 17310272 543 0/9 0/0
Mercury 9 9 001to1.6 0.1 719 0/0
Nickel 9 9 21to11.5 9.38 1/9 0/0
Potassium 9 9 33210978 2690 0/9 0/0
Selenium 9 0 [0.59 to 0.81} 0.3 0/9 9/9
Silver 9 2 [0.12]t0 0.4 1 0/9 077
Sodium 9 9 52.110 160 1470 0/9 0/0
Thallium 9 0 [0.53t00.73] 0.73 0/8 0/9
Vanadium 9 9 4410119 19.7 0/9 0/0
Zinc 9 9 22.8t054.9 60.2 0/9 0/0
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Table 2.2-20
Frequency of Detected Inorganic Chemicals in the Pratt Canyon Subarea (continued)
Frequency of Frequency of
Number | Number | Concentration |Background| Detects Above [NondetectsAbove
of of Range Value Background Background
Analyte Media | Analyses | Detects (mg/kg) (mg/kg)® Value® Value®

{Aluminum Soil 23 23 520 to 12200 29200 0/23 0/0
Antimony 23 1 [0.25%05.7] 0.83 0/23 19/22
Arsenic 23 15 041t04.8 8.17 0/23 0/8
Barium 23 17 7.3t092 295 0/23 0/6
Beryliium 23 13 017%01.2 1.83 0/23 0/10
Boron 8 4 [0.37]t0c 2.4 NA 4/8 NA
Cadmium 23 2 [031]to 2.1 0.4 2/23 11721
Calcium 23 18 [130]} to 2370 6120 0723 /5
Chromium (total) 23 20 [11to 10.6 193 0/23 0/3
Cobalt 23 12 0.66t04.2 8.64 0/23 o1
Copper 23 17 0.93 to 54.1 147 1/23 o/6
Iron 23 23 1500 to 8980 21500 0/23 0/0
Lead 23 22 0.841029.2 22.3 1/23 0/1
Lithium 10 8 [1.5]t0 9.6 NA 6/10 NA
Magnesium 23 16 110 to 2020 4610 0/23 o7
Manganese 23 23 51.3t0 344 671 0/23 0/0
Mercury 16 2 - [0.044] to 1 0.1 116 214
Molybdenum 10 0 [0.62 10 6.3] NA 0/10 NA
Nickel 23 13 1.2]to 8.7 15.4 0/23 0/10
Potassium 23 15 [287] to 1200 3460 0/23 0/8
|Selenium 23 0 [0.13t0 7.1) 1.52 0/23 3/23
Silver 23 2 [0.37 10 1.1] 1 0/23 1/21
Sodium 23 13 [42.2 to 760] 915 0/23 0/10
Strontium 10 6 [1.2]10 201 NA 6/10 NA
Thallium 23 3 [0.1 10 25.2] 0.73 0/23 4/20
Titanium 8 8 43.41%0 158 NA 8/8 NA
Vanadium 23 15 [0.5]t0 16.4 3986 0/23 0/8
Zinc 16 16 9310573 48.8 3/16 0/0

4 values in square brackets indicate nondetected results.

b value is the ratio of the number of detected values exceeding the background value fo the number of detects.
¢ Vaiue is the ratio of the number of not-detected values exceeding the background value to the number of not-detected analyses.

9 NA = not applicable.

In summary, for soil, sediment, and tuff in the Pratt Canyon Subarea, 12 inorganic chemicals (aluminum,
antimony, arsenic, cadmium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc) were either
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detected above background values or had reporting limits above their background values (Table 2.2-21).
For a list of specific samples with detects above background values and sample details, see Appendix C.

Table 2.2-21
Inorganic Chemical Data Review for the Pratt Canyon Subarea

Comparison to Background Comparison to Background Comparison to Background Values
Values for Soil Values for Sediment for Tuff
°© R} © v o] ©
S | 23 | ¢ 3 | 23 | 3 | 23 | @
32 | S2  fx |3y oS¢l s |3y fp | &
$5 | 25 | 33 | 82 | g2 | 33 | 8% | 2% | 33
S 2 g2 g 2 § 2 S 2 32 § § g 2 :% £
aalyte | 3§ | @4 | 835 | $§ | &8 &% | 8 0 f£8 &%
Aluminum . . .
Antimony . . .
Arsenic . . : .
Barium . . .
Beryllium . . .
Cadmium . . .
Calcium . . .
Chromium . . -
Cobalt . . .
Copper . . .
Iron . ‘ . .
L ead . . .
Magnesium . . .
Manganese . . .
Mercury . . .
Nickel . . .
Potassium . . .
Selenium . . .
Silver . ' . .
Sodium - . . .
Thallium ) . . .
Vanadium . . .
Zinc . . -

2.2.4.3 Evaluation of Organic Chemicals Detected in the Prait Canyon Subarea

Samples in the Pratt Canyon Subarea were analyzed for SVOCs by the US EPA SW-846 Method 8270, for
VOCs by EPA Method 8260, for organochlorine pesticides by EPA Method 8081, and for PCBs by EPA
Method 8082. A total of 100 samples were analyzed for SVOCs, 25 were analyzed for VOCs, 16 were ana-
lyzed for pesticides/PCBs, and 59 were analyzed for PCBs only. Thirty-four organic compounds were
detected in these samples (soil, sediment, and tuff).
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Table 2.2-22 presents the concentration range and frequency of detects for these analytes. In summary, 34
organic chemicals were detecled in at least 1 sample. For a list of specific samples with detected organic
chemicals and sample details, see Appendix C.
Table 2,2-22
Frequency of Detected Organic Chemicals in the Pratt Canyon Subarea

Number of | Number of | Concentration Range Frequenc¥, of
Analyte Media | Analyses | Detects (mg/kg)® Detects

Di-n-butylphthalate Qbt2 7 1 [0.33]tc 1.5 7

Di-n-butylphthalate Qbt3 13 2 [0.33]t0 2.1 213
Aroclor-1260 Sediment g 9 0.05310 0.6 9/9

Benzo(a)anthracene Sediment 9 1 [0.34 10 1.9] 1/9

Benzo(a)pyrene Sediment 9 1 [0.34 10 1.9] 1/9

Benzo(bjfluoranthene Sediment 9 1 [0.34 10 1.9] 1/9

Chrysene Sediment 9 4 [0.34 10 1.5] 4/9

Fluoranthene Sediment g 7 [0.34]t0 1.8 7/9

Phenanthrene Sediment g 5 [0.34 to 1.5] 5/9

Pyrene Sediment 2] 5 [0.34]t0 1.7 5/9

Acenaphthene Soil 69 4 0.12t0 6.4 4/69
Acenaphthylene Soil 69 1 0.041to [4] 1/69
Acetone Soil 25 21 [0.003]t0 0.7 21/25
Anthracene Soil 69 4 0221052 4/69
Aroclor-1254 Soil 40 1 [0.037] to 0.41 1/40
Aroclor-1260 Soil 40 4 [0.037] to 0.91 4/40
Benzo(a)anthracene Soil 69 5 0.035t0 8.2 5/69
Benzo(ajpyrene Soil 69 5 0.044107.3 5/69
Benzo{b)luoranthene Soil 69 5 0.032t07.3 5/69
Benzo(g,h,i)perylene Soil 69 5 [0.33]t0 4.4 5/69
Benzo(k)fluoranthene Sail 69 5 0.038 to [4] 5/69
Bis(2-ethythexyl)phthalate Soil 69 5 0.12t01.8 5/69
Butanone[2-] Soil 25 2 [0.02 to 0.039] 2/25
Carbon Disulfide Soil 25 1 [0.005 to 0.006] 1/25
Chrysene Soil 69 5 00371076 5/69
Dibenz(a,h)anthracene Soil 69 4 0.11 to [4] 4/69
Dibenzofuran Soil 69 4 0.047 to [4] 4/69
Dieldrin ~ Soil 1 1 0.00566 to 0.00566 1

Di-n-butylphthalate Soil 69 9 [0.33 to 4] 9/69
Endosulfan {i . Soil 1 1 0.0157 10 0.0157 171

Fluoranthene Soil 89 7 0111024 7/69
Fluorene Soil 69 4 0.11t0 4.8 4/69
Hexanone[2-] Soil 25 1 [0.02] t0 0.029 1/25
Indeno(1,2,3-cd)pyrene Soil 69 4 0.3to4.8 4/69
LRO Soil 5 5 3800 to 38000 5/5

Methyinaphthalene[2-] Saoll 69 2 0.32 to [4] 2/69
Methylphenol[4-] Soil 69 1 0.038 to [4] 1/69
Naphthalene Soil 69 4 0.057t07 4/69
Phenanthrene Soil 69 5 0111030 5/69
Pyrene Soil 69 8 0.1t022 8/69
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Table 2.2-22
Frequency of Detected Organic Chemicals in the Pratt Canyon Subarea (continued)

Number of | Number of | Concentration Range | Frequency of
Analyte Media | Analyses | Detects (mg/kg)* Detects
Toluene Soil 25 2 0.002100.012 2/25
Trichloro-1,2,2-trifluoroethanef1,1,2-] Soil 25 1 0.001 to [0.006] 1/25
Trichloroethene Soll 25 1 0.002 to [0.006] 1/25
Trichlorofluoromethane Soil 25 1 0.004 to [0.01] 1/25

* @ values in square brackets indicate nondetected results.
P value is ratio of the number of detected values to the number of analyses,

2.2.4.4 Comparison of Radionuclides with Background Values/Fallout Values for
the Pratt Canyon Subarea

The number of samples analyzed for each radionuclide analytical suite are presented in Table 2.2-19.
These analyses were compared with sediment background values (LANL 1998, 59730). The analytical
methods used for the Pratt Canyon Subarea radionuclide analyses are comparable to those used for the
Laboratory background data.

The detected radionuclide isotopes associated with worldwide fallout in the soil and sediment media
include cesium-137, plutonium-238, plutonium-239, strontium-80, americium-241, cobalt-60, and tritium.
Uranium-234 and uranjum-238 were also detected in the soil and sediment samples above background
values. For the Qbt media, europium-152, plutonium-238, plutonium-239, strontium-90, tritium, and ura-
nium-235 were detected.

Table 2.2-23 presents the concentration range and frequency of detected radionuclides above their back-
ground values or fallout values in the Pratt Canyon Subarea.

Table 2.2-23
Frequency of Detected Radionuclides in the Pratt Canyon Subarea

Frequency of
Background| Detects Above
Number of | Numberof | Concentration Range Value Background
Analyte Media | Analyses | Detects (pCi/g)* (pCi'g) Value® ©
Plutonium-238 Qbo 1 0 [0.0104 to 0.0104] NAY on
Piutonium-239 1 0 [-0.0005 to -0.0005] NA 0/
Tritium 1 0 [0.012 t0 0.012] NA o1
Uranium-234 1 1 0.6237 to 0.6237 4 on
Uranium-235 1 1 0.0442 to 0.0442 0.18 on
Uranium-238 1 1 0.6759 to 0.6759 3.9 01
Plutonium-238 Qbt 1g 1 0 [-0.0006 to -0.0006] NA o
Plutonium-239 1 0 [-0.0005 to -0.0005] NA 0/1
Uranium-234 1 1 1.239 10 1.239 4 0/
Uranium-235 1 1 0.0571 to 0.0571 0.18 on
Uranium-238 1 1 1.266 to 1.266 39 on
Plutonium-238 Qbt 1v 1 0 [-0.001 to -0.001] NA 01
Plutonium-239 1 0 [-0.001 to -0.001] NA on
Tritium 1 0 [-0.02628 to -0.02628) NA o1
Uranium-234 1 1 1.762to 1.762 3.12 on
Uranium-235 1 1 0.0879 to 0.0879 0.14 0/1
Uranium-238 1 1 1.83910 1.839 3.05 o1
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Table 2.2-23
Frequency of Detected Radionuclides in the Pratt Canyon Subarea (continued)
Frequency of
Background | Detects Above
Number of | Numberof | Concentration Range Value Background
Analyte Media | Analyses | Detects (pCi/g)* (pCilg) Value® ©
Americium-241 Qbt2 5 0 [-0.12 t0 0.351] NA 0/5
Cesium-134 3 0 {-0.0185 to 0.0485] NA 0/3
Cesium-137 5 0 [0.036 to 0.0348] NA 0/5
Cobalt-60 5 Y [-0.02 t0 0.0558] NA /5
Europium-152 5 2 [-0.044] to 0.456 NA 2/5
Plutonium-238 12 3 [-0.0023] to 0.023 NA N2
Plutonium-239 12 3 [-0.0043] to 0.072 NA 3nz
Ruthenium-106 5 0 [-0.415 t0 0.171] NA 0/5
Sodium-22 5 0 [-0.058 to 0.0811] NA 0/5
Strontium-80 3 1 [-0.3] t0 0.933 NA 1/3
Tritium 6 6 0.00595 to 0.405 NA 6/6
Uranium-234 12 12 0.5805 to 1.308 1.98 0/12
Uranium-235 12 7 {0.018] to 0.0905 0.09 112
Uranium-238 12 12 0.6502 to 1.2599 1.93 012
Americium-241 Qbt 3 21 0 [-0.518 to 0.371] NA o/21
Cesium-134 18 0 [-0.0672 to 0.055) NA 0/18
Cesium-137 21 0 [-0.0635 to 0.1108] NA o/21
Cobalt-60 21 0 [-0.0952 to 0.0869] NA o/21
Europium-152 21 o} [-0.188 to 0.195] NA o/21
Plutonium-238 33 6 [-0.018] to 0.106 NA 6/33
Plutonium-239 33 1 [-0.007] to 0.028 NA 1/33
Ruthenium-106 21 0 [-0.374 to 0.511]} NA 0/21
Sodium-22 21 0 [-0.0969 to 0.095] NA 0/21
Strontium-80 18 4 [-0.21]t0 18.6 NA 4/18
Tritium 23 23 0.004151t04.414 NA 23/23
Uranium-234 33 33 0.5168 to 1.3087 1.88 0/33
Uranium-235 33 14 [0.001 to 0.1388] 0.09 1/33
Uranium-238 33 33 0.4625 to 1.2851 1.83 0/33
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Table 2.2-23
Frequency of Detected Radionuclides in the Pratt Canyon Subarea (continued)
Frequency of
| Background | Detects Above
Number of |Numberof | Concentration Range Value Background
Analyte Media | Analyses | Detects (pCi/g)* {pCiig) Value™ ©

Americium-241 Sediment g 7 [0.029]to 0.412 0.04 7/9
Cesium-134 g 0 [-0.033 to 0.051] NA 0/9
Cesium-137 9 9 0.13610 25 0.9 8/9
Cobalt-60 9 3 [-0.016] to 0.368 NA 3/9
Europium-152 9 0 [-0.16 to 0.13] NA 0/9
Plutonium-238 9 0 [-0.0114 to 0.047] 0.006 0/9
Plutonium-239 9 7 [-0.0041]t0 1.32 0.068 7/9
Ruthenium-106 9 0 [-0.61t0 1.19] NA 0/2
Sodium-22 9 0 [-0.067 to 0.044] NA 0/9
Strontium-90 9 g 42810 118 1.04 9/9
Tritium 9 2 [0] to 0.05 0.093 0/9
Uranium-234 9 9 0.476 10 1.377 2.59 0/9
Uranium-235 9 8 [0.017]10 0.102 0.2 0/9
Uranium-238 9 9 0.426to 1.42 2.29 0/9
Americium-241 Soil 35 0 [-0.331 t0 0.5] 0.013 0/35
Cesium-134 12 0 [-0.062 to 0.0416] NA 0/12
Cesium-137 35 8 [-0.063] to 5.3834 1.65 6/35
Cobalt-60 35 2 [-0.054] to 0.195 NA 2/35
Europium-152 35 0 [-0.192 to 0.411} NA 0/35
Plutonium-238 99 20 [-0.02] t0 0.09 0.023 16/99
Plutonium-239 99 45 [-0.009] to 1.73 0.054 41/99
Ruthenium-106 35 0 [-0.526 t0 0.47] NA 0/35
Sodium-22 35 0 [-0.1044 10 0.0799] NA 0/35
Strontium-90 8 7 [0.476]10 38.4 1.31 7/8
Tritium 17 17 0.11627 10 2.0094 NA 1717
Uranium-234 99 99 0.421 t0 2.761 2.59 1/99
Uranium-235 99 73 [0.005] to 0.133 0.2 0/99
Uranium-238 99 99 0.47510 3.64 2.29 1/99

2 values in square brackets indicate nondetected results.

® value is the ratio of the number of detected values exceeding the background value/fallout value to the number of detects.

¢ Detected fallout radionuclides at a depth greater than 6 inches are included as detects above background, whether or not
the detected result was above the background value.

9 NA = not applicable.

Table 2.2-24 presents the radionuclides in the Pratt Canyon Subarea that were detected above back-
ground values or fallout values, or that were detected and for which there are no associated background
values or fallout values.
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Table 2.2-24
Radionuclide Data Review for the Pratt Canyon Subarea
Comparison to Background Values | Comparison to Background | Comparison to Background
for Soil Values for Sediment Values for Tuff
® . %-v § 0 o - % "g L] 3 - % % £
%Ef,i gé §§§ %E«E gg gﬁ% %E%g .:eg gﬁ%
3v88 |Tp| 33cg [ef% | S |3%cs Bl | Sp | 8%se
83%2e 22| 3387 |8cpis| 88 | 338 |8gwls | 28 | 33:%
%%En% N bgg 09%\;:} 5 EyES mg 28 | Ee ’o§§
2855 53| B33c |E2E3%|5p |BS3:|fgeii| gy Bigs
Analyte 55883 |#8 | %535 53883 &5 | 8885 |5s588%  £8  &Rs&3
Americium-241 . . . .
Cesium-134 . . .
Cesium-137 . . .
Cobalt-60 . U .
Europium-152 . . . .
Ruthenium-106 . . .
Sodium-22 . . U
Plutonium-238 . . .
Piutonium-239 . . .
Uranium-234 . . .
Uranium-235 . . .
Uranium-238 . . .
Strontium-90 . . .
Tritium . . .

In summary, in the Pratt Canyon Subarea, 11 radionuclides (americium-241, cesium-137, cobalt-60,
europium-152, plutonium-238, plutonium-239, uranium-234, uranium-235, uranium-238, strontium-90, and
tritium) were detected above background values or fallout values, or were detected and for which there are
no associated background values or faliout values. For a list of specific samples and details, see

Appendix C.
2.2.5 Ten Site Canyon Subarea

2.2.5.1 Samples Collected in the Ten Site Canyon Subarea

Samples collected in the Ten Site Canyon Subarea were analyzed for the chemical suites listed inTable
2.2-25. Samples are shown on Figure 2.1-12 and Figure 2.1-13. Complete lists of each sample collected
and what analytical suites it was analyzed for can be found in Appendix C. The number of samples ana-
lyzed for organic chemicals, TAL metals, and radionuclides are presented in Tabie 2.2-25.

Table 2.2-25
Number of Samples Analyzed from the Ten Site Canyon Subarea
Analytical Suite Soil Sediment Qbt3 | Total
PCBs 54 — 30 84
Pesticides and PCBs 20 — — 20
SVOCs 67 —_— 29 96
VOCs 30 e 30 60
Inorganic chemicals (TAL metals}) 61 — 16 77
Limited-list TAL metals — —_ 1 1
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Table 2,2-25
Number of Samples Analyzed from the Ten Site Canyon Subarea (continued)
Analytical Suite Soll Sediment Qbt3 | Total

Non-TAL metals — — 1 1

|XRF 14 — 14 28
Gamma spectroscopy radionuclides 53 — 17 70
Tritium 37 — 15 52
Isotopic plutonium 48 5 14 67
Isotopic uranium 42 5 14 61
Isotopic thorium 1.0 — — 10
Strontium-80 47 —_— 16 63

2.2.5.2 Comparison of inorganic Chemicals with Background Values for the Ten
Site Canyon Subarea

TAL metals were analyzed for in 78 samples (77 full-suite TAL metals and 1 limited-list TAL metals) col-
lected from the Ten Site Canyon Subarea. Inorganic chemical sample results were compared with back-
ground values (LANL 1998, 59730).

Table 2.1-43 presents the concentration range and frequency of results above the background value for
the inorganic chemicals in the Ten Site Canyon Subarea. For soil, 14 TAL metals (barium, cadmium, cal-
cium, chromium, cobalt, copper, lead, manganese, mercury, nickel, silver, thallium, vanadium, and zinc)
were detected above their background values in a least 1 sample. Also, antimony, cadmium, mercury, sil-
ver, and thallium had reporting limits above their background values. Aluminum, arsenic, beryllium, iron,
magnesium, potassium, selenium, and sodium were detected below their background values.

For the Qbt media, aluminum, barium, beryllium, calcium, chromium, copper, lead, manganese, and nickel
were detected above their background values in at least one sample. Antimony, arsenic, mercury, sele-
nium, silver, and thallium had reporting limits above their background values. Cadmium, cobalt, iron, mag-
nesium, potassium, sodium, vanadium, and zinc were detected below their background values.
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Table 2.2-26
Frequency of Detected Inorganic Chemicals in the Ten Site Canyon Subarea
Frequency of Frequency of
Number | Number | Concentration |Background| Detects Above |Nondetects Above
of of Range Value Background Background

Analyte Media | Analyses | Detects (mglkg)? (mglkg) Value® Value®
Aluminum Qbt 3 17 17 444 10 9200 7340 117 0/0
Antimony 12 0 [4.2 10 11] 0.5 0/12 12/12
Arsenic 17 11 [02110 3] 2.79 0/17 1/6
Barium 17 16 9.310 100 46 217 0/
Beryllium 17 10 017t 1.4 1.21 inv 077
Cadmium 17 0 [0.34 to 0.58] 1.63 0/17 on7
Calcium 17 16 [237] to 2700 2200 117 on
Chromium (total) 17 15 [0.85] 10 65 7.14 12117 0/2
Cobalt 17 3 [0.7]t0 1.3 3.14 0n7 031?
Copper 17 11 {1.1]t0 5.8 4.66 117 0/6
lron 17 17 953 to 7800 14500 017 0/0
Lead 17 18 181021 11.2 3n7 0N
Lithium 1 0 [0.8t0 0.8] NAZ 0/1 NA
Magnesium 17 12 [27] to 1600 1690 onz 0/5
Manganese 17 17 11510 670 482 117 0/0
Mercury 16 0 [0.05100.12} 0.1 0/16 1116
Molybdenum 1 0 [0.66 to 0.66] NA on NA
Nickel 17 16 [1.2]1t0 30 6.58 10117 0/1
Potassium 17 13 84 10 1300 3500 0/17 0/4
Selenium 17 0 -[0.32 to0 6.6] 0.3 0117 1717
Silver 17 0 [0.74 10 2.3] 1 onz 16117
Sodium 17 16 86 to [421] 2770 0/17 0N
Strontium 1 1 231023 NA N NA
Thallium 17 2 0.15t0 [23.4] 1.1 017 6/15
Vanadium 17 15 [0.76]t0 8.5 17 017 0/2
Zinc 16 16 1541039.2 63.5 0/18 0/0
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Table 2.2-26

Frequency of Detected Inorganic Chemicals in the Ten Site Canyon Subarea (continued)

Frequency of Frequency of
Number | Number | Concentration |Background| Detects Above |Nondetects Above
of of Range Value Background Background

Analyte Media | Analyses | Detects (mg/kg)? {mg/kg) ValueP Value®
Aluminum Soil - 61 ' 61 160 to 16800 29200 0/81 /0
Antimony 51 0 [0.17 10 12] 0.83 0/51 32/51
Arsenic 61 44 [0.19]t0 4 8.17 0/61 017
Barium 61 50 5.4 to 440 295 1/61 om
Beryllium 61 45 00610 1.1 1.83 0/61 0/16
Cadmium 61 25 0.039 to 3.7 0.4 8/61 34/36
Calcium 61 61 156 to 9300 6120 .2/61 0/0
Chromium {total) 61 57 0.93t0 77 19.3 10/61 0/4
Cobait 61 44 [0.14] to 8.8 8.64 1/61 o7
Copper 61 60 [1.1]10 430 14.7 24/61 o
lron 61 61 460 to 16000 21500 o/61 0/0
Lead 61 61 1.1t098 22.3 14/61 0/0
Magnesium 61 61 40 to 2310 4610 o/61 0/0
Manganese 61 61 1.7 t0 994 671 1/61 0/0
Mercury 60 20 [0.02]t0 4 0.1 19/60 8/40
Nickel 61 46 0811029 154 5/61 0/15
Potassium 61 60 68.9 to 3100 3460 0/61 0/1
Selenium . 61 9 [0.17 t0 1.3] 1.562 0/61 0/52
Silver 61 21 [0.05] to 56 1 19/61 22/40
Sodium 61 60 26 t0 308 915 0761 on
Thallium 61 27 [0.18] to 2.1 0.73 4/61 12/34
Vanadium 61 59 [0.72] 1o 69 39.6 1/61 o/2
Zinc 681 61 3.91t0 690 48.8 25/61 0/0

2 values in square brackets indicate nondetected results.
% valye is the ratio of the number of detected values exceeding the background value to the number of detects.

¢ value is the ratio of the number of not-detected values exceeding the background value to the number of not-detected analyses,

9 NA = not applicable.

In summary, for soil, sediment, and tuff in the Ten Site Canyon Subarea, 19 inorganic chemicals (alumi-
num, antimony, arsenic, barium, beryilium, cadmium, calcium, chromium, cobalt, copper, lead, manga-
nese, mercury, nickel, selenium, silver, thallium, vanadium, and zinc) were either detected above
background values or had reporting limits above their background values (Table 2.2-27). For a list of spe-
cific samples with detects above background values and sample details, see Appendix C.

Table 2.2-27
Inorganic Chemical Data Review for the Ten Site Canyon Subarea
Comparison to Background Values for Soil Comparison to Background Values for Tuff
Not detected | Reporting limits Detected Reporting limits Detected
above above above Not detected above above
Analyte. background background background |above background, background background
Aluminum . .
Antimony . . .
Arsenic . .
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Table 2.2-27

Inorganic Chemical Data Review for the Ten Site Canyon Subarea (continued)

Comparison to Background Values for Soil Comparison to Background Values for Tuff
Not detected | Reporting limits Detected Reporting limits Detected
above above above Not detected above above
Analyte background background background Jabove background| background background

Barium . .
Beryllium . .
Cadmium . . .
Calcium . .
Chromium . .
Cobalt . .
Copper . .
Iron . *
Lead . .
Magnesium . o i .
Manganese . ~ .
Mercury o . .
Nickel . .
Potassium o .

~ [Selenium . .
Silver . . »
Sodium . .
Thallium . . .
Vanadium . .
Zinc . .

2.2.5.3 Evaluation of Organic Chemicals Detected in the Ten Site Canyon Subarea

Samples in the Ten Site Canyon Subarea were analyzed for SVOCs by the US EPA SW-846 Method 8270,
for VOCs by EPA Method 8260, for organochlorine pesticides by EPA Method 80B1, and for PCBs by EPA
Method 8082. A total of 96 samples were analyzed for SVOCs, 60 were analyzed for VOCs, 20 were ana-
lyzed for pesticides/PCBs, and 84 were analyzed for PCBs only. Twenty-eight organic compounds were
detected in these samples (soil and tuff).

Table 2.2-28 presents the concentration range and frequency of detects for these analytes. In summary, 28
organic chemicals were detected in at least 1 sample. For a list of specific samples with detected organic
chemicals and sampie details, see Appendix C.

Table 2.2-28
Frequency of Detected Organic Chemicals in the Ten Site Canyon Subarea
Number of | Number of | Concentration Range Frequencx)of
Analyte Media | Analyses | Detects (mg/kg)? Detects
Bis(2-ethylhexyl)phthalate Qbt 3 23 2 0.052 to [0.38] 2/23
Tetrachloroethene 24 1 0.001 to [0.025] 1/24
Toluene - 24 1 0.004 to [0.025] 1/24
Xylene (total) 24 1 0.002 to [0.025] 1/24
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“Table 2.2-28
Frequency of Detected Organic Chemicals in the Ten Site Canyon Subarea (continued)

Number of | Number of | Concentration Range Frequenc){) of

Analyte Media | Analyses | Detects (mg/kg)® Detects
Acetone Soil 30 3 [0.004]10 2.6 3/30
Aroclor-1254 74 17 [0.0165 to 2.5062] 17174
Aroclor-1260 74 7 [0.0165] to 2.8 7174
Benzo{a)anthracene 67 2 0.039 to [19] 2167
Benzo(b)fluoranthene 66 1 0.048 to [19] 1/66
Benzo(g,h,i)perylene 66 1 0.057 to [19) 1/66
Benzoic acid 67 1 0.023 to [93] 1/67
Bis(2-ethylhexyl)phthalate 67 24 0.041 to [19] 24/67
Butanone[2-} 30 1 [0.02 to 0.35] 1/30
Butylbenzylphthalate 67 4 0.091 to [19] 4/67
Carbon Disulfide 30 2 [0.005 to 0.028] 2/30
Chloromethane . 30 1 [0.004 to 0.056] 1/30
Chrysene 67 4 0.038 to [19] 4167
Dichlorobenzene[1,2-] 89 3 [0.005 to 19] 3/89
Di-n-butylphthalate 67 7 0.017 to [19] 7167
Di-n-octylphthalate 66 2 0.037 to [19] 2/66
Ethylbenzene 30 2 [0.005 to 0.028] 2/30
Fluoranthene 67 4 0.038t0 [19] 4/67
Indeno(1,2,3-cd)pyrene 66 1 0.051 to [19] 1/66
Isopropyltoluenel[4-] 30 3 [0.005] to 0.284 3/30
Pyrene 67 6 0.036 to [19] 6/67
Tetrachloroethene 30 5 0.001 to [0.028] 5/30
Toluene 30 17 0.002 to 0.16 17/30
Trichloro-1,2,2-trifluoroethane[1,1,2-] 19 1 0.0009 to [0.028] 119
Trichloroethene 30 4 0.002 to [0.028] 4/30
Trimethylbenzene[1,2,4-] 30 5 [0.005] to 0.129 5/30
Trimethylbenzene[1,3,5-] 30 2 [0.005] to 0.033 2/30
Xylene (total) 30 10 0.001 t0 0.041 10/30

2 values in square brackets indicate nondetected resuits,
® Value is ratio of the number of detected values to the number of analyses.

2.2.5.4 Comparison of Radionuclides with Background Values/Fallout Values for
the Ten Site Canyon Subarea

The number of samples analyzed for each radionuclide analytical suite are presented in Table 2.2-25.
These analyses were compared with the background values or fallout values (LANL 1998, 59730). The
analytical methods used for the Ten Site Canyon Subarea radionuclide analyses are comparable to those
used for the Laboratory background data.

The detected radionuclide isotopes associated with worldwide fallout in soil and sediment media include
americium-241, europium-152, cesium-137, plutonium-238, plutonium-239, strontium-90, and tritiurn. Ura-
nium-234 and uranium-238 were also detected in the soil and sediment samples above background val-
ues. For the Qbt media, plutonium-238, plutonium-239, ruthenium-106, strontium-80, and tritium were
detected,
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Table 2.2-29 presents the concentration range and frequency of results above background values or fallout
values for these radionuclides in the Ten Site Canyon Subarea.

Table 2.2-29
Frequency of Detected Radionuclides in the Ten Site Canyon Subarea
Frequency of
Concentration Background Detects Above
Numberof | Number of Range Value Background
Analyte Media | Analyses Detects (pCiig)® (pCilg) Value® ©
Plutonium-238 Qbt 2 ) 4 [-0.002] to 0.023 NAC 4/6
Plutonium-239 8 2 [0100.041) NA 2/6
Uranium-234 6 6 0.887 to 1.052 1.98 /6
Uranium-235 4] <] 0.027 to 0.068 0.09 0/6
‘Uranium-238 6 4 0.806 to [1.014] 1.93 0/8
Americium-241 Qbt3 17 0 [-0.45 to 0.15] NA onz
Cesium-134 6 0 [-0.04 to 0.07] NA 0/6
Cesium-137 17 0 [-0.05 to 0.04] NA on7
Cobalt-60 17 0 [-0.055 to 0.06} NA onv
Europium-152 17 0 [-0.1 to 0.38] NA on7
Plutonium-238 8 5 [-0.004] t0 0.02 NA 5/8
Plutonium-239 8 3 [0} to 0.056 NA 3/8
Ruthenium-108 17 1 [-0.493] to 0.527 NA 117
Sodium-22 17 0 [-0.06 to 0.045] NA on7
Strontium-90 16 4 [-0.58]t0 2.4 NA 416
Tritium 15 4 [-1.53]t0 3 NA 4/15
Uranium-234 8 8 0.725 to 0.959 1.98 0/8
Uranium-235 14 8 [-0.15 to 1.15] 0.09 0/14
Uranium-238 8 8 0.73101.016 1.93 o8
Plutonium-238 Sediment 5 2 [0.04711t0 0.171 0.006 2/5
Plutonium-239 5 1 [0.023] to 0.083 0.068 1/5
Uranium-234 5 0 [0.592 to 0.867] 2.59 0/5
Uranium-235 5 ¢ [0.014 10 0.059) 0.2 o/5
Uranium-238 5 0 [0.615 10 0.899] 2.29 o5
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Table 2.2-29
Frequency of Detected Radionuclides in the Ten Site Canyon Subarea (continued)
Frequency of
Concentration Background Detects Above
Number of | Number of Range Value Background
Analyte Media | Analyses Detects (pCi/g)® (pCilg) Valueb ©
Americium-241 Soil 53 1 [-0.42] t0 0.536 0.013 1/53
Cesium-134 31 0 [-0.05 to 0.06] NA 0/31
Cesium-137 53 12 [-0.04} to 0.46 165 2/53
Cobalt-60 53 0 [-0.063 to 0.052] NA 0/53
Europium-152 53 2 [-0.101 t0 0.42] NA 2/53
Plutonium-238 48 15 [-0.02] t0 2.523 0.023 15/48
Plutonium-238 48 13 [-0.0112] to 3.46 0.054 13/48
Ruthenium-1086 53 o [-0.31 10 0.27] NA 0/53
Sodium-22 53 0 [-0.09 to 0.055] NA - 0/53
Strontium-90 47 4 [-1.09] to 7.86 1.31 3/47
Thorium-228 10 10 0.185 10 0.821 2.28 010
Thorium-230 10 8 0.285101.17 2.29 0/10
Thorium-232 10 10 0.211 t0 0.879 233 0/10
Tritium 37 19 [-0.66] to 178 NA 19/37
Uranium-234 41 23 0.157 10 4.45 2.59 4/41
Uranium-235 63 12 [-0.19 to 0.48] 0.2 0/63
Uranium-238 41 23 0.154103.5 2.29 341

2 values in square brackets indicate nondetected results.
b value is the ratio of the number of detected values exceeding the background value/faliout value 1o the number of detects.
¢ Detected faliout radionuclides at a depth greater than 6 inches are included as detects above background, whether or not the

detected result was above the background value.

9 NA = not applicable.

Table 2.2-30 presents the radionuclides in the Ten Site Canyon Subarea that were detected above back-
ground values or fallout values, or that were detected and for which there are no associated background
values or fallout values. For a list of specific samples and details, see Appendix C.
Table 2.2-30
Radionuclide Data Review for the Ten Site Canyon Subarea

Comparison to Background Values for Soil

Comparison to Background Values for Tuff

Not detected above Detected above | Noi detected above Detected above
background, or not background, or |} background, or not background, or
detected if Reporting detected if detected if Reporting detected if
background valueis | limits above | background value | background value | limits above | background value
Analyte not available background | is not available is not available background | is not available
Americium-241 . .
Cesium-134 . .
Cesium-137 . o
Cobalt-60 .

Europium-152

Ruthenium-106

Sodium-22

Plutonium-238

Plutonium-239
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Radionuclide Data Review for the Ten Site Canyon Subarea (continued)

Table 2.2-30

Comparison to Background Values for Soil Comparison to Background Values for Tuff
Not detected above Detected above |Not detected above Detected above
background, or not background, or } background, or not background, or
detected if Reporting detected if detected if Heporting detected if
background valueis | limils above  background value | background value | limits above | background vaiue
Analyte not available background | is not available is not available background | is not available
Uranium-234 . .
Uranium-235 . . .
Uranium-238 . .
Strontium-90 . .
Tritium . .

In summary, in the Ten Site Canyon Subarea, 10 radionuclides (americium-241, cesium-137, europium-
152, ruthenium-1086, plutonium-238, plutonium-239, uranium-234, uranium-238, strontium-80, and tritium)
were detected above background values or were detected with no associated background values.

2.3

The TA-35 investigation is designed to support the assessment of the Middle Mortandad/Ten Site Aggre-
gate of the Mortandad Watershed. The objective of the conceptual model is to identify potential contami-
nant release and migration scenarios for the TA-35 subareas 1o support the objectives of this SAP as
presented in section 1.1. For the purpose of this investigation, the conceptual model is addressed in the
context of environmental setting (subarea) and types of release.

TA-35 Conceptual Model

The conceptual modei is used as a tool for identifying and analyzing the processes that may affect each
subarea in order to predict locations where residual contamination is expected to be present. The strategy
for testing the conceptual model is incorporated into the design of the Investigatory Approach presented in
section 3.0 of this SAP.

Facility discharges such as the TA-50 RLWTF outfall are known to be an important contributor of radionu-
clides and chemicals to Mortandad Canyon. A brief summary of the TA-50 BLWTF is presented in section
2.1.3 of this SAP. Other drainlines from the TA-50 facility discharged to the head of Ten Site Canyon dur-
ing the 1960s and early 1970s, and are discussed in section 2.1.2 of this SAP. One of the challenges of
this TA-35 investigation is to assess relative contribution of contaminants from neighboring facilities to the
Mortandad and Ten Site Canyon settings. The data assessment phase of this investigation will include the
evaluation of data collected from canyon sediment reach investigations to determine contaminant invento-
ries in sediments at established locations both upgradient and downgradient of the hillslope subareas.
Data from the hillsiope investigations will be evaluated with respect to the inventories identified in the can-
yon sediment reach to determine the relative contribution of TA-35 PRSs to each respective canyon sys-
tem (LANL 1997, 62316).

Subarea site descriptions, operational history and descriptions of PRSs by subarea are presented in sec-
tion 2.1 and Appendix B of this SAP. The physical, biological, and release profiles of the subarea settings
are presented below.

2.3.1 Physical Profile

2.3.1.1 Mesa-Top Setting

TA-35 is currently used for nuclear safeguard studies, laser research and development, physical research,
fusion work, and other experimental research. It is one of the most highly used technical areas at the Lab-
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oratory, with approximately 300 designated structures (LANL 1997, 56835} covering an area of approxi-
mately 150 acres. The industrialized mesa top at TA-35 occupies a relatively flat area at an elevation of
approximately 7200 ft. Over time, the mesa top has been leveled with up to 10 m of clean fill material from
offsite sources. Approximately 90% of the mesa top is covered with asphalt or gravel or is the footprint of a
structure.

2.3.1.2 Hillslope and Canyon Settings

Mortandad Canyon is a narrow east/southeast trending canyon that extends approximately 10 miles from
the southern part of TA-3 to the confluence with the Rio Grande. The canyon heads on the central part of
the Pajarito Plateau at an elevation of 7417 ft. The upper canyon is incised approximately 100 ft into the
Tshirege Member of the Bandelier Tuff. The canyon borders TA-48 on the north approximately 0.7 mi from
the head of the canyon; at this location it is between 700 and 800 ft wide at the rim and approximately 100
ft deep. Middie Mortandad Canyon, the portion included in this investigation, is the deep narrow part of the
canyon that extends eastward from the confluence of Effluent Canyon about 1.1 mi as depicted on Figure
1.0-4. Effluent Canyon heads at the east side of TA-48 at an elevation of approximately 7300 ft. At the con-
fluence with Effluent Canyon, Mortandad Canyon is approximately 1000 ft across, rim to rim, and approxi-
mately 150 ft deep. The area of Mortandad Canyon below TA-35 consists of several different physical
environmental setltings, which in turn contain ecological habitats/communities that reflect changes in eleva-
tion, climate, and moisture. The environmental settings include a steep north-facing slope below TA-35, a
bench area, and a deep, narrow ravine containing a stream channel that is entirely ephemeral. The eleva-
tion changes approximately 100 ft from the mesa top to the bench, and then another 20 to 60 ft from the
bench to the canyon bottom.

The Ten Site Canyon slope faces south and is relatively steep, falling from 7200 ft to 7090 ft over 100 to
200 horizontal feet (LANL 1997, 56835). The upper slope consists of fill material several yards deep that
was added to level the mesa top for industrial development. The fill material is heavily eroded in places as
a result of heavy runoff from asphait parking lots, roads, roof tops, and facility discharges. About 10-25%
of the slope is bare tuff outcrops or bare fill. The area along the edge of the mesa still retains some portion
of the original vegetative cover. There is an ephemeral stream channel at the base of the slope that runs
following storms and snowmelt, also from occasional discharges from the mesa top facilities. This stream
channel runs paraliel to TA-35 and eventually joins with the Mortandad Canyon stream channel east of the
mesa. The Ten Site Canyon Subarea, desighated as the sludge drying beds on a level bench below Pratt
Canyon, is also an east trending canyon at an elevation of approximately 7090 ft.

Pratt Canyon, a small tributary canyon of Ten Site Canyon, is located at the eastern end of TA-35 and
received treated wastewater containing radionuclides from the former WWTP. This canyon extends
approximately .25 mi from the TA-35 mesa edge to its confluence with Ten Site Canyon with an elevation
change of approximately 100 to 120 ft. The subarea consists of a steep slope below TA-35, a gently slop-
ing bench containing an ephemeral drainage channel, and a small cattail area above the confluence.This
subarea is drier than the north-facing slope of TA-35 (Mortandad Canyon) and comparable to the south-
facing slope (Ten Site Canyon). -

2.3.2 Biological Profile

2.3.2.1 Mesa-Top Setting

The original vegetation of TA-35 probably consisted of a pifion-juniper woodland (Koch et al. 1997, 62882;
Foxx et al. 1997, 70061, Fig. 3; Dick-Peddie 1992, 70062). However, prior to establishment of the Labora-
tory much of the mesa top had been cleared for cropland (Foxx et al. 1997, 70061). There are small
patches of bare soil or grass that have been landscaped to some extent and paiches that contain native
and non-native trees, shrubs, forbs, and grasses. These patches provide limited habitat for invertebrate
and small vertebrates (birds and small mammals), particularly those species associated with human habi-
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tation and disturbance. The area along the edge of the mesa still retains some portion of the original vege-
tative cover. This consists primarily of pifion-juniper with some ponderosa pine mixed in (Dunham 1992,
31276). Because limited habitat on the mesa top limits the populations inhabiting or foraging on this area,
food web transfer of contaminants on the mesa top is also limited.

There is no aquatic habitat on the mesa top but runoff from the mesa top does flow into Mortandad, Ten
Site, and Pratt Canyons where riparian vegetation has been found. A review of the mesa top for threatened
and endangered (T&E) species habitat was conducted by the Ecology Group (ESH-20). Information was
reviewed to determine whether or not this area is in or near nesting and/or foraging habitat of federally
listed T&E species. Also, the relative amount or frequency of potential foraging in or near the vicinity of the
area was estimated. The review found that the Mesa Top Subarea is partially within Mexican Spotted Owl
nesting habitat and is entirely within an area in which the owl can conservatively be assumed to forage at a
high frequency. This subarea is also within an area in which the bald eagle is conservatively assumed to
forage at a low frequency. No T&E species currently occupy the mesa top area.

The most prevalent receptors on the mesa top are workers that occupy the offices and laboratories that
make up TA-35.

2.3.2.2 Hilislope and Canyon Settings

2.3.2.2.1 Mortandad Slope and Canyon

The steep north-facing slope of Mortandad Canyon can be categorized as a mixed conifer forest. The for-
est is dominated by Douglas fir with some ponderosa pine and pifion-juniper as the overstory, Gambel oak
and mountain mahogany are the shrub component, and the understory is comprised of grasses (mountain
muhly and Bromus spp.) and forbs (pussytoes, mountain lover, and wormwood) (Dunham 1992, 31276).
The bench area is characterized by an open ponderosa pine habitat with some Douglas fir and juniper in
the overstory and similar shrub and understory components (Gambel oak, mountain mahogany, grasses,
and forbs) to the slope. The deep, narrow ravine is riparian in nature with Gambel oak and Russian olive
predominating along with willows as the overstory/shrub component. This area aiso has grasses {(smooth
brome, western wheatgrass, and Canadian wild rye) and forbs (green amaranth, white sweet clover, and
rippleseed plantain) species as the understory. In addition, the area of Mortandad Canyon below TA-35
contains several species of plants that are used by humans as food and medicinal sources including straw-
berries, raspberries, roses, mullein, currants, pussyloes, and juniper (LANL 1997, 56835).

The portion of Mortandad Canyon below TA-35 also provides excellent habitat for a variety of terrestrial
fauna. This includes large mammals such as mule deer, elk, fox, coyote, and black bear, which are com-
mon to abundant in this area (Dunham 1992, 31276; Gonzales and Newell 1996, 56045). Small mammals
found in this area include the cottontail, porcupine, deer mouse, pifion mouse, and least chipmunk as com-
mon to abundant species (Gonzales and Newell 1996, 56045; LANL 1997, 56835). Other mammals less
frequently observed include the pocket gopher, meadow vole, long-tailed vole, brush mouse, rock squirrel,
and woodrat (Miera et al. 1977, 05569; Gonzales and Newell 1996, 56045). Birds are also well repre-
sented in Mortandad Canyon and include the robin, warbler, jay, sparrow, finch, bluebird, hummingbird,
woodpecker, raven, towhee, and dove (Dunham 1992, 31276). Larger birds may include owls, kestrels,
and hawks {(Dunham 1992, 31276).

The deep, narrow ravine containing the intermittent stream channel at the bottom of Mortandad Canyon
also provides aquatic habitat by virtue of the effluent discharge from TA-50. There are no apparent emerg-
ing, aquatic macrophytes but there is algae (green, blue-green, and brown) present. There are also
aquatic insects such as caddis flies inhabiting the stream channel and possibly some amphibian species
(salamanders and toads). No fish are present in the ephemeral stream channel.
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A review of Mortandad Canyon below TA-35 for T&E species habitat was conducted by ESH-20. informa-
tion was reviewed to determine whether or not this area is in or near nesting and/or foraging habitat of fed-
erally listed T&E species. Also, the relative amount or frequency of potential foraging in or near the vicinity
of the area was estimated. The review found that the Mortandad Slope Subarea below TA-35 was entirely
within Mexican Spotted Owl nesting habitat and is within an area in which the owl can conservatively be
assumed to forage at a high frequency. This subarea is aiso within an area in which the bald eagle is con-
servatively assumed to forage at a low frequency. No other T&E species are potentially present in this sub-
area of Mortandad Canyon.

2.3.2.2.2 Ten Site Slope and Canyon

The steep, north-facing siope of Ten Site Canyon can be categorized as pifion-juniper with some Ponde-
rosa pine mixed in (Dunham 1992, 31276). The dominant vegetation on the lower portion of the slope and
the canyon bottom is Ponderosa pine forest (Koch et al. 1997, 62882; Dick-Peddie 1992, 70062), with
exotic species common in the fill material on the upper siope. There is an ephemeral stream channel at the
base of the slope that runs following storms and snowmelt and from occasional discharges from the mesa
top facilities.

The Ten Site Slope is drier than the Mortandad Canyon system on the north slope of TA-35. The biological
community is well established here, especially as the slope approaches the canyon floor, and provides
excelient habitat for a variety of terrestrial fauna. This includes large mammals such as mule deer, elk, fox,
coyote, and black bear, which are common to abundant in this area (Dunham 1992, 31276; Gonzales and
Newell 1996, 56045). Small mammals found in this area include the cottontail, porcupine, deer mouse,
pifion mouse, and least chipmunk as common to abundant species {(Gonzales and Newell 1996, 56045;
LANL 1997, 56835). Other mammals less frequently observed include the pocket gopher, meadow vole,
long-tailed vole, brush mouse, rock squirrel, and woodrat (Miera et al. 1977, 05569; Gonzales and Newell
1996, 56045). Birds are also well represented in Ten Site Canyon and include the robin, warbler, jay, spar-
row, finch, bluebird, hummingbird, woodpecker, raven, towhee, and dove (Dunham 1992, 31276). Larger
birds may include owls, kestrels, and hawks (Dunham 1992, 31276). Except where the fill has been depos-
ited adjacent to the industrialized mesa top, there are no overt signs of human impact to the slope ecosys-
tem. Therefore the food web provides for a viable transfer pathway for contaminants in the hilislope
environment.

A review of Ten Site Slope and Ten Site Canyon for T&E species habitat was conducted by ESH-20. Infor-
mation was reviewed to determine whether or not this area is in or near nesting and/or foraging habitat of
federally listed T&E species. Also the relative amount or frequency of potential foraging in or near the vicin-
ity of the area was estimated. The review found that the Ten Site Slope and Canyon Subareas are partially
within Mexican Spotted Owl nesting habitat and is entirely within an area in which the owl can conserva-
tively be assumed to forage at a high frequency. These subareas are ones in which the bald eagle is con-
servatively assumed to forage at a low frequency. Critical habitat {cliffs and rock crevices) for the spotted
bat Euderma maculatum was found in the area (but not on the mesa top) {Dunham 1992, 31276). The
bat's occurrence in the canyon is restricted primarily because of the lack of open water in this system,

2.3.2.2.3 Pratt Canyon

The steep slope of Pratt Canyon below TA-35 is dominated by an overstory of pifion-juniper near the mesa
top and gives way to ponderosa pine towards the bottom of the slope. The understory consists of Gambel
oak, juniper, and fir along with a variety of grasses and forbs {Dunham 1992, 31276). The lower area is
characterized by an open ponderosa pine habitat with scattered juniper, oak, and mountain mahogany in
the overstory and similar grasses and forbs. A small cattail area is dominated by cattails and other hydro-
philic plants. :
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The portion of Pratt Canyon below TA-35 also provides excelient habitat for a variety of terrestrial fauna.
The mammal and bird species found in this area is similar to those described for Mortandad Canyon (Miera
et al. 1977, 05569; Dunham 1992, 31276; Gonzales and Newell 1996, 56045; LANL 1997, 56835), How-
ever, the abundance of some small mammals may be less than that found in Mortandad Canyon (Miera et
al. 1977, 05569).

The small cattail area above the confluence with Ten Site Canyon also provides some aquatic habitat. This
cattail area is characterized by cattails and hydrophytic grasses but no emerging, aquatic macrophytes are
present, There may be tadpoles present at certain times of the year as well as some aquatic insects (e.g.,
caddis flies) inhabiting the area. No fish are present in the wetland.

A review of Pratt Canyon for T&E species habitat was conducted by ESH-20. Information was reviewed to
determine whether or not this area is in or near nesting and/or foraging habitat of federally listed T&E spe-
cies. Also the relative amount or frequency of potential foraging in or near the vicinity of the area was esti-
mated. The review found that the Pratt Canyon Slope Subarea was entirely within Mexican Spotted Owil
nesting habitat and is within an area in which the owl can conservatively be assumed to forage at a high
frequency. This subarea is also within an area in which the bald eagle is conservatively assumed to forage
at a low frequency. No other T&E species are potentially present in this subarea.

2.3.3 Release Profile

2.3.3.1 Mesa-Top Setting
PRSs associated with the Mesa Top Subarea are categorized by the following release types.

s Small, localized spills associated with container storage areas [PRSs 35-004(a and h)}—The
storage areas in this category are small in scale, typically ranging from a single drum to a few
square feet, and located on flat, paved portions of the mesa top. Releases at these sites are
limited to relatively small volumes (i.e., less than 55 gal.); therefore the potential for extensive
lateral migration of contaminants away from the immediate region of the storage area is low.
Contaminants associated with the storage areas potentially include dielectric oils (PCB-con-
taining) and other oils and organic chemicals (e.g., freon).

»  Qil spills associated with oil handling facilities, generalors, transformers, aboveground storage
tanks, and USTs [PRSs 35-003(j)-99, 35-011(d), 35-014(f), 35-015(a), and 35-018(a}}—Vol-
umes associated with these releases are unknown. However, released volumes are potentially
large due to the volumes of liquid handled by the structures involved. This category includes
aboveground and underground structures located either in unpaved areas or on paved areas
iocated adjacent to or near unpaved areas. Contaminants in this category are associated with
dielectric oils.

* Liguid releases from components of the TA-35 WWTP [PRS 35-003(a)-99] and septic systems
[PRS 35-009(a)}—Volumes associated with these releases are undocumented, and may
range from slow seeps to leaks of unknown proportions. This category includes aboveground
and underground structures; most of which were located in formerly unpaved areas. Contami-
nanis associated with the TA-35 WWTP include radionuclides.

»  Stack emissions [PRS 35-014(a)]—Several thousand curies of tritium were released annually
from a glovebox facility in building TA-35-2 between 1954 and 1979. The PRS associated with
these emissions is an area of soil located on the southwest side of the building.

»  Soil contamination from Los Alamos Power Reactors (PRS 35-002)—MDA X consists of previ-
ously contaminated material that remained from reactor components removed during a 1990
D&D. The area lies under a parking lot near the southeast corner of building TA-35-2. Confir-
matory soil sampling was conducted to verify the removal of all contaminants of concern
(mainly radionuclides) which revealed minimal contamination at a depth of 15 ft of europium-
152 and cesium-137. However, sampling for hazardous chemicals at depth has not been ade-
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guately performed.

The conceptual model for the mesa-top setting takes into account the similarity in nature of the PRSs and
the environmental setting of the Mesa Top Subarea. With the exception of PRS 35-014(a) (stack emis-
sions), all the PRSs are associated with liquid releases consisting either of oil spills of varying scale or
radioactive liquids associated with the TA-35 WWTP. The similarities in both the behavior of such releases
and the mesa top environmental setting support several fundamental elements of the conceptual model.

Surface releases (associated with container storage areas and aboveground tanks and structures) are
likely to result in infiltration of contaminants into surface soils and through cracks in asphalt into backfill
soils and possibly into the underlying tuff. Contaminants associated with surface releases may also be
transported laterally to nearby unpaved areas or mesa-top drainages either as release-driven surface flow
or by stormwater runoff. Contaminants transported to surface soils or drainages may either be locally con-
tained or transported as sorbed species on soil particles by stormwater runoff. Soluble contaminants may
be transported by stormwater runoff as dissolved species to the hilisiopes and canyon floor.

Subsurface releases (associated with underground tanks and lines) are likely to result in infiltration of con-
taminants into backfill soils and underlying tuff, Vertical and lateral migration within the tuff may occur
through unsaturated flow or fracture flow.

Airborne releases associated with stack emissions may result in the deposition of contaminants on paved
and unpaved portions of the mesa top and possibly the Ten Site slope. it is hypothesized that contaminants
associated with the emissions were deposited proximally to the location of the stack at building TA-35-2
and that any potential residual contamination is likely limited to the soil contained by concrete curbs adja-
cent to the building. Due to the effects of wind dispersal on airbormne releases and soluble nature of tritium,
it is expected that distal deposits on the mesa top and/or Ten Site siope have since been transported into
Ten Site Canyon by storm events.

2.3.3.2 Hilislope Setting

The environmental setting and release profile of the Ten Site Slope Subarea and the Mortandad Slope
Subarea are sufficiently similar that the conceptual model for both subareas can effectively be addressed
in the discussion of a single hillslope setting conceptual model.

PRSs associated with the Ten Site Slope and Mortandad Slope Subareas are categorized by the following
release types:

» Liguid/steam releases associated with stormwater outfalls and surface drainages [PRSs 35-
016(i)-00, 35-016(1,j,n,0}], cooling water and process outfalls [PRSs 35-016(c)-00, 35-016(a)-
00, 35-016(b,e,p)], septic systems and drainlines [PRSs 35-009(a,b,c,e)], and steam blow-off
outfalls (PRS 35-017)—Liquid releases comprise the greatest volumetric contribution to the
hilislopes. Volumes associated with these releases are largely undocumented; stormwater-
related releases are tied to storm and snowmelt events. Liquid releases potentially discharge
contaminants associated with a process or remobilize surface contaminants associated with
other PRSs.

»  Container storage areas [PRSs 35-004(b and m) and 35-004(g)-00] and small, localized oil
spills [PRS 35-014(g)-00}—This category contains asphalt-paved storage areas that range in
size from a few square feet to several hundred square feet and small oil stains. Based on the
evidence of staining present at these sites, releases have been limited to relatively small vol-
umes; therefore, the potential for extensive lateral migration of contaminants away from the
immediate region of the storage area is low. Potential contaminants associated with the stor-
age areas and stains collectively include dielectric and other oils, rags, alcohol, organic chem-
icals, and iron pellets.
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«  Qil spills associated with oil-handling facilities [PRSs 35-008-00, 35-016(i)-00, and 35-
014(g3)}—Oil spills in this category are of unknown volume, however volumes may potentially
be large considering the size of associated structures (releases from an aboveground storage
tank, an oil truck, and overflows from a surface impoundment) and extent of physical staining
present at the sites. These spills may have impacted relatively large areas on the mesa top
{(several hundreds of square feet) and flow onto the adjacent hillslopes may have been both
sheet flow and flow confined to drainages. The soil affected by the spill associated with PRS
35-014(e4) was bulldozed off the mesa top onto the Mortandad Slope. Potential contaminants
associated with these spills include PCB-containing dielectric oils.

=  Canyonside debris pile (PRS 35-008-00}—This site consists of a disposal area once reported
to contain scrap metal, pipe, paint cans, a 55-gal drum, concrete, asphalt, conduits, and rebar.
The disposal area covers an area of the upper Mortandad Siope measuring approximately 100
ft by 100 ft. Releases have not been documented, however, potential contaminants inciude
organic chemicals, inorganic chemicals, and TPH.

With the exception of the engineered subsurface leachfields associated with three septic systems, the
PRSs associated with the hillslope setting can be categorized as surface releases. Two scenarios address
contaminant migration: infiltration of contaminants into surface soils and possibly the underlying tuff (prima-
rily associated with the large oil spills and septic systems), and transport of contaminants from surface
soils and paved areas on the mesa top to the hillslope drainages.

Septic system leachfields, by design, release sanitary effluent into a shallow subsurface bed that is inten-
tionally constructed of porous crushed tuff and fill material to facilitate infiltration. Contaminants discharged
to sanitary septic systems are likely to have infiltrated underlying tufi, which can then be transported verti-
cally and laterally by saturated flow, unsaturated flow, or fracture flow to greater depths.

The sites associated with the oil spill category may have potentially impacted relatively broad areas on the
mesa top and hillslopes and contaminants may not be confined to existing drainage channels. These
releases may have resulted in infiltration of contaminantis into surface soils and the underlying tuff. Con-
taminants in surface soils may be transported onto the hillslopes and to the canyon floor. Contaminants in
the underlying tuff may be transported vertically and laterally by saturated flow, unsaturated flow, or frac-
ture flow.

Distribution of contaminants associated with these releases on the hillslopes is primarily driven by storm-
water and outfall discharge and is predominantly confined to defined drainage channels. Understanding
the physical and chemical processes affecting hillslope drainages provides an effective tool for predicting
the likely present location of residual contaminants. Contaminants with high solubilities may have been
transported beyond the hillsiope into the canyon via surface water flow. Contaminants with lower solubili-
ties are more likely to sorb onto soils and sediments, preferentially to finer grained particles. Soils and sed-
iments may be deposited in local "pockets" within drainages. These pockets are areas of accumulation that
may represent present contaminant inventory within the drainage. Soils and sediments within the drainage
may also be subsequently remobilized during higher energy stormwater or discharge events and preferen-
tially deposited in sediment fans located at the toe of the drainage slope. Examination of fan sediments
provides information of the nature of contaminants present in the drainage and may provide a tool for esti-
mating contaminant inventory on the hilislope.

2.3.3.3 Canyon Settings

2.3.3.3.1 Pratt Canyon Setting

PRSs associated with the Pratt Canyon Subarea are categorized by the following release types: surface
and subsurface liquid releases associated with stormwater drainages [PRS 35-016(m)], cooling water out-
falls and drainages [PRS 35-016(k)-00], abandoned septic systems [PRS 35-009(d)], and structures asso-
ciated with the former TA-35 WWTP [PRSs 35-003(d}-00].
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Surface releases (associated with aboveground tanks and structures) are likely to result in infiltration of
contaminants into surface soils and through cracks in asphalt into backfili soils and possibly into the under-
lying tuff. Contaminants associated with surface releases may also be transported laterally to nearby
unpaved areas or mesa-top drainages either as release-driven surface flow or by stormwater runoff. Con-
taminants transported to surface soils or drainages may either be locally contained or transported as
sorbed species on soil particles by stormwater runoff. Soluble contaminants may be transported by storm-
water runoff as dissolved species to the Pratt Canyon slope and canyon floor.

Subsurface releases (associated with underground tanks, septic systems, and lines) are likely to result in
infiltration of contaminants into backfill soils and underlying tuff. Vertical and lateral migration within the tuff
or along the soil/tuff interface may occur through saturated flow, unsaturated flow, or fracture flow. The

available data support the model element of infiltration into fill material and the underlying tuff and indicate
that fracture flow may not be a significant transport mechanism beneath the bench in upper Pratt Canyon.

The setting of Pratt Canyon is distinct from the other subareas addressed by this investigation in that there
are three distinct features comprising the profile of the canyon; the head of the canyon, the canyon slope,
and the canyon floor. The operational history of the TA-35 WWTP combined with the highly disturbed
nature of the site creates a complex conceptual model.

The head of Pratt Canyon comprises a broad, gently sloping bench that served as the location for former
structures associated with the TA-35 WWTP. Large volumes of fill material were introduced to the site as
the mesa top was laterally extended during the construction of the TA-35 WWTP. Records indicate that
large volumes of planned and unplanned surface releases of radioactive wastewater were discharged to
the area during facility operation (Appendix B). Contaminants released during these discharges may have
infiltrated into the fill material and possibly into the underlying tuff and also may have been transported
from the bench directly onto the Pratt Canyon slope and the canyon floor. The WWTP structures located
on the bench and some surrounding soil were remaved in 1985. Field screening data indicates that up to
356 pCilg gross-beta activity from strontium-90 and yitrium-90 was left in the soil at the base of the 20 ft
excavation and covered with non-compacted clean fill (Cox 1985, 783). A 12-in. diameter corrugated metal
pipe (CMP) discharged stormwater onto the southwest corner of the bench; the discharge flow formed an
erosion channel that crossed the southeast portion of the filled excavation. The channel was incised to
depths ranging from 1 ft to 22 ft originating at the CMP outfall and sloping westward approximately 160 ft to
the edge of the bench at the head of the canyon and onto the Pratt Canyon slope. The magnitude of ero-
sion at the site suggests that residual contamination present in the impacted regions originating either from
the surface discharges or potential releases from the structures in the area may have been exposed and
transported into Pratt Canyon. In 1996, an IA was performed on the bench at the head of the slope of Pratt
Canyon (LANL 1996, 55809). As part of the IA activities, the CMP was removed and the associated storm-
water was rerouted via installation of a new CMP to Ten Site Canyon, clean fill was placed into the erosion
channel on the bench and slope of Pratt Canyon. An earth berm was installed along the slope break
between the bench at the head of the canyon and the Pratt Canyon slope to divert runoff from the Pratt
Canyon slope northward to a rock-lined outfall below PRS 35- 016(k). These engineering modifications
have effectively reduced the volume of stormwater discharge entering Pratt Canyon.

Pratt Canyon served as the effluent discharge area for the TA-35 WWTP. Prior to the 1A, a well-defined
drainage channel was present on the slope. A colluvial fan composed of boulders and cobbles of tuff back-
fill material was present below the erosional channel and extended approximately 75 ft down the upper
canyon. Discharges through the channel were observed to be broken into several braided channels across
the colluvial fan (LANL 1996, 54422). Stormwater discharges associated with the former CMP are believed
1o have been the cause of the channel formation. The volumes of wastewater released to the slope sug-
gest that discharge may have occurred as sheet fiow and therefore contaminants present on the slope
may not be confined to the channel but may have affected the flood plain and canyon bottom of Pratt Can-
yon. Portions of the Pratt Canyon slope are steep (approximately 1:1), suggesting that erosion and trans-
port of contarinants into those portions of the slope to the canyon floor may be a more dominant
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mechanism than sediment deposition on the siope or within the channel. If discharges occurred as sheet-
flow, it is unlikely that infiltration occurred across a broad portion of the slope but rather resulted in the
introduction of contaminants into surface soils and the underlying tuff in the canyon floor and less steep
slope portions. As part of the {A activities, fill material was placed within the drainage and on the slope to
minimize the potential for redistribution of contaminated soils and sediments. Residual contamination on
the slope at the head of the canyon is likely to be present in the buried channel sediments, slope soils, and
tuff underlying the fill and possibly along the walls of the canyon near the edge of the fill.

The canyon floor at the base of the Pratt Canyon slope is relatively wide and flat containing an aggrada-
tional sequence of sediments resting on weathered tuff (Qbt 3). The canyon floor contains a stream chan-
nel controlied by ephemeral flow associated with stormwater and snowmelt events. At the eastern
boundary of the subarea, canyon surface alluvium is intersected by shallow alluvial water to form a small
cattail area. Processes affecting the canyon floor may include deposition of sediment derived from the
bench at the head of the canyon and slope within the channel and possibly as overbank deposits, redistri-
bution of sediments by stormwater events and channel migration, infiltration of contaminants through can-
yon floor sediments and into the underlying tuff, and introduction of contaminants to the cattail area either
as sorbed species on sediment deposits or as dissolved species mixing with alluvial groundwater. Residual
contamination on the canyon floor is most likely to be present in post-1943 depositional features, and pos-
sibly in the underlying tuff and in water and sediments within the cattail area.

2.3.3.3.2 Ten Site Canyon Setting
PRSs associated with the Ten Site Canyon Subarea are categorized by the following release types:

» Liguid discharges associated with former sanitary wastewater treatment facility components
[PRS 35-010(a)-99] and septic system [PRS 35-009(b}}—The wastewater treatment facility
structures are located on a tuff bench above the Ten Site Canyon floor. A clay liner was
installed in the lagoons [former PRS 35-010(a-c}}; however, previous RF| investigations
revealed that the liner was thin or absent in some sampling locations. The liner in the sand fil-
ter beds [former PRS 35-010(d)] is of a poly-sheeting or Hypalon-type composition and was
observed to be intact. Treated liquids were discharged from the sand filter beds through
NPDES-permitted outfall EPA-SSS-10S [former PRS 35-010(e)].

» Sand and gravel piles (PRS C-35-007) potentially derived from cleanout maintenance of the
sand filter beds—Non-indigenous sand and gravel piles are located north of the sand filter
beds. It is unknown whether these piles represent material removed from the sand filter beds
or material stored on-site intended for future use.

The TA-35 sewage lagoons were designed to have a capacity of 12,000 gal. per day (gpd) (Emelity 1974,
55116) yet discharged an average of 45,000 gpd into Ten Site Canyon. Alluvial observation wells in lower
Ten Site Canyon have historically been dry, which suggests that alluvial groundwater flow does not reach
the lower canyon (LANL 1997, 55687). Discharge records are available for the years 1983 to 1992 and
indicate that the volume of water discharged from the facility during this period alone is approximately
147.8 million gal.

The discontinuous liner found in the lagoons indicates that seepage may have occurred into the underlying
tuff. The liners present in the sand filter beds appeared to be intact where inspected, however, if unob-
served holes or tears are present, then similar localized infiliration may have occurred beneath the beds as
well. Contaminants released to the tuff may be transported vertically and laterally by unsaturated fiow or
fracture flow. :

Contamination potentially present in the pile material may be transponrted as sorbed or dissolved species
by stormwater flow to the main Ten Site Canyon channel. Sand and gravel from the piles may be present in
depositional “pockets” within the two engineered drainages constructed to divert stormwater around the
sand filter beds.
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2.4 Data Gaps

2.4.1 Introduction

A high performing team (HPT) was created to develop the integrated watershed sampling approach with
input from NMED-HWB, DOE, and ER Project Focus Areas. The HPT pioneered the needed elements of
this aggregate sampling plan. Because this aggregate SAP is the first of its kind with an emphasis on PRS-
affected areas, a watershed approach to decision making, and the sanctioning of user groups for long-term
monitoring, endpoints had to be agreed upon to streamline document production.

The existing TA-35 RF| data that was assessed and reviewed included data from 1994, 1995, 1996, and
1997; Canyons Focus Area RFI data; TA-50 RFI data; and Laboratory environmental surveillance data
gathered by the ESH groups (published annually). Mobile chemical van data and XRF data were not
included in the assessment because of their high detection limits, and because it is not possible to com-
pare them to background values.

Because the data set from these numerous sources needed to be summarized in a useful manner, several
data assessment tools were implemented. The HTP agreed upon the following elements for evaluating
existing data, identifying data gaps, and designing the sampling approach (ER Project 2002, 71483):

»  Existing sampling locations would be evaluated by PRS-affected areas (instead of PRS by
PRS) prior to determination of data gaps.

» For hilislope-affected areas, physical parameters (i.e., incised channel) would be used to
bound lateral extent of contarnination. The hillslope investigations would be focused on alluvial
fans and sample selection would be based on geomorphic characterization of the fans and
drainages. ,

» Not all data would be included in the aggregate SAP in hard copy format; only summary level
tables would be needed. These are frequency of detection, greater-than-background-value
results for metals and radionuclides, results of detected organic chemicals, and samples
taken, which list all the samples collected at each PRS and what analyses were performed on
each (see section 2.2).

« Visualization tools 10 assess the data set would be developed (box plot and spoke plot
designs), with a target group of contaminants selected (most toxic to environment, most carci-
nogenic, etc.).

» Chemicals selected for the spoke plot visualization tool, wouid be based on the chemical's
detection frequency, human health and ecological drivers, and geochemical properties of the
chemicals.

» Canyons Focus Area data would be included as part of the data set.
» For sample-collection tables in the aggregate SAP, duplication efforts would be reduced by
eliminating analytical suites where existing data or process knowledge is defensible.

2.4.2 Data Tools

2.4.2.1 Data Summary Tables

Tables were created to summarize information about what samples were taken, what chemicals were
detected, and at what frequency they were detected. Summary tables include the following information:

» Samples-taken tables list all the samples collected at a PRS or PRS aggregate, sample
attributes, and the analytes each sample was analyzed for (represented by the analytical
request numbers on the tables, see section 2.2).

* Frequency-of-detect tables include the frequency of detection (represented by the number of
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detected values over the total number of samples analyzed) for all analytes and are not sam-
ple-specific.

» Greater-than-background-values and detected chemicals tables include sample-specific infor-
mation for each detected sample (i.e., depth), but only for greater-than-background values for
those inorganic chemicals and radionuclides with background values, and for detected organic
chemicals or radionuclides which have no background values.

2.4.2.2 Spoke Plots

Spoke plots are used to provide a snapshot of the relative concentration of a specific analyte at a given
locale where the relative concentration of each analyte is shown as a spoke radiating from a hub (a sample
location). Spoke plots help the reader to visualize information about

» where samples of each analyte type were collected,

» spatial data gaps,

» the distribution of contaminant concentrations within and among the PRS-affected area, and

» the relation of contaminant concentrations between PRS-aftected areas and canyon sedi-

ments.

For each subarea, a map with spoke plots was created for each “class” of chemicals (i.e., organic chemi-
cals, inorganic chemicals, and radioisotopes). For each map, six chemicals were chosen. The chemicals
selected for each spoke were based on the chemical’s detection frequency (in that subarea), on human
health and ecological drivers, and on geochemical properties of the chemical. Table 2.4-1 shows the
chemicals that were selected for the spoke plots for each subarea.

Table 2.4-1

Chemicals Selected for Spoke Plots by Subarea

Mesa Top [ Ten Site Slope | Mortandad Slope | Pratt Canyon | Ten Site Canyon
Inorganic Chemicals
Cadmium (Cd) Cadmium (Cd) |Beryllium (Be) Copper (Cu) Chromium (Cr)
Chromium (Cr) Copper (Cu) Chromium (Cr) Lead (Pb) Copper (Cu)
Lead (Pb) Lead (Pb) Copper (Cu) Silver (Ag) Lead (Pb)
Mercury (Hg) Mercury (Hg) Mercury (Hg) Thallium (T1) Mercury (Hg)
Nickel (Ni) Silver (Ag) Nickel (Ni) Vanadium (V) Silver (Ag)
Zinc (Zn) Zinc (Zn) Zinc (Zn) Zinc (Zn) Zinc (Zn)
Organic Chemicals
Aroclor-1260 Aldrin Aroclor-1254 Aroclor-1260 Acetone
Benzo(a)anthracene |Aroclor-1254 Benzo(a)fluoranthene Benzo(a)anthracene |Aroclor-1254
Benzo(a)pyrene Aroclor-1260 Benzo(a)pyrene Benzo(a)pyrene Aroclor-1260
Benzo(b)fluoranthene |Benzo(a)pyrene |Bis(2-ethylhexyl)phthalate |Chrysene Benzo(a)anthra-

cene
Bis(2-ethyl- Bis(2-ethyl- Chrysene Dibenzo(a,h)- Benzo(a)fluoran-
hexyl)phthalate hexyl)phthalate anthracene thene
Chrysene Dibenzo(a,h)- Trichloropropane[1,2,3-] Napthalene Bis(2-ethyl-
anthracene ) hexyl)phthalate
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Table 2.4-1
Chemicals Selected for Spoke Plots by Subarea (continued)
Mesa Top Ten Site Slope Mortandad Slope ‘ Pratt Canyon ] Ten Site Canyon
Radionuclides
Cobalt-60 Cesium-137 Cesium-137 Americium-241 Americium-241
Cesium-137 Plutonium-238 | Plutonium-238 Cesium-137 Plutonium-238
Plutonium-239 Plutonium-238 | Plutonium-239 Plutonium-238 Plutonium-239
Strontium-80 Uranium-234 Tritium Plutonium-239 Tritium
Tritium Uranium-235 Uranium-234 Strontium-90 Uranium-234
Uranium-235 Uranium-238 Uranium-238 Tritium Uranium-238

Spoke plots depict relative concentrations for a specific (subarea) data set only. Each analyte is repre-
sented by a spoke of a different color and occupies a given location on the hub. For example, if spoke plots
were used to depict analytical results for metals {(chromium, copper, lead, mercury, silver, and zinc) from
four sample locations, then each of the six metals would be represented by a spoke on one of four hubs:
six metals tested, six spokes at each of the four sample locations.

In the Ten Site Canyon spoke plot (Appendix E), lead (Pb) is represented by a green spoke in the 8 o'clock
position. Then each of the hubs representing sample locations has a green spoke at the 8 o’clock position
representing relative lead concentrations. By comparing the lengths of the green spokes the reader can
quickly determine which locations had the highest, or lowest, concentrations of lead in the samples. lt is
important to understand that the length of the spoke only indicates the relative concentrations for a given
sample set (four in this case) and does not imply that the concentrations exceed or fall below threshold lev-
els or any regulatory standard. The longest spoke in this case could be well below background values for
lead. Conversely, if four samples were collected from a saturated source (e.g., near the outfall from mine
waste) then even the shortest spoke could be above regulatory levels. Spoke plots simply shows the rela-
tive concentrations of a given analyte for a given locale. Also, the maps show the relative distribution of
chemicals in two dimensions (i.e., lateral distribution) but not the vertical component.

As stated above, the length of each spoke shows relative concentrations normalized to maintain a reason-
able stale. In the case of inorganic chemicals they were normalized relative to background values. In the
case of organic chemicals, because there are no background values, one-tenth of the SAL was used to
normalize the concentrations of the chemicals in the samples. And in the case of radioisotopes, if a back-
ground value was available it was used; if not, one-tenth of the SAL was used.

Spoke plots allow the reader to see the presence of a chemical with respect to background values (or
SALs, as appropriate) within a subarea. Also, by using the tables printed within the spoke plot maps, the
reader can discern which chemicals are present within the same order of magnitude as the background
value, or one order of magnitude greater, or two. For example, using the inorganic chemical's spoke plots
for the Ten Site Canyon Subarea, one can make the following observations: mercury has a maximum con-
centration of 4 ppm, its background value is 0.1 ppm. The normalized concentration is 40.0. This means
that the maximum value for mercury in this subarea is present at a concentration that is 40 times greater
than the background value. Therefore, the normalized concentration for mercury is 40. On the other hand,
for lead, the maximum concentration is 98 ppm and the background value is 22.3 ppm. This means that
lead is present at 4.3 times greater than the background value. Therefore, the normalized concentration is
4.3. Although the concentration of lead is much greater, the relative concentration of lead to mercury is
smaller by a factor of almost 10.

The longest spoke (approximately 1 in.) is set to be the maximum ratio. In the example above, for mercury
the 1-in. spoke represents the normalized concentration of 40; for lead the 1-in. spoke represents the nor-
malized concentration of 4.3. The purpose of spoke plots is to look at the relative differences between
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spokes for each chemical, not between chemicals, The relative differences must be kept in mind when
looking at the different chemicals.

2.4.3 Organization of Data Gap Determination Tables

After all the data reviews described above were completed, the HPT determined which PRSs had sufficient
data for risk or screening assessments, and what data were still needed. The team chose the physical
location of the samples and the corresponding depths at which those samples were o be collected.

The following data gap determination tables present the existing data for each subarea (Tables 2.4-2
through 2.4-6). The columns contain headings which serve as questions to be answered in the rows below.
For each type of analysis is an aggregate of columns: inorganic chemicals for TAL metals; organic chemi-
cals for SVOC, VOC, and PCB/pesticide suites; and radionuclides for alpha and gamma spectroscopy,
strontium-980, and tritium suites.

Each row contains information regarding the reviewed data for an individual PRS or group of PRSs. if war-
ranted, a summary of contaminant depths and other specific information is given. In some cases, a partic-
ular analysis was not performed due to process knowledge of the PRS or PRS aggregate; this is noted in
the summary. The conclusions column summarizes the overall data gap evaluation for the PRS. These
tables correspond to the existing data tables in section 2.2 as well as the proposed sample tables in sec-
tion 3.2.

The first question asks if, based on process knowledge, the particular contaminant(s) would be expected
at the PRS or PRS aggregate. The second question asks how many fixed-laboratory samples were col-
lected at the PRS. The third question asks if any samples were collected and, if so, did the resulting data
contain concentrations greater than background values (or in a case where there is no background value,
a detected value). The fourth and fifth questions ask the data reviewers if they believe that the vertical
{depth) and lateral (top 1o bottom and side to side) extents of contamination have been defined, respec-
tively. Vertical extent refers to defining the depth that contamination has reached at the PRS or PRS
aggregate (i.e., has a decreasing trend with depth been found). Laterai extent refers to the north/south,
east/west limit of contamination from the PRS or PRS aggregate (i.e., have contaminant concentrations
been found to decrease outwardly from the source).

Because outfall channels are eroded into the slope from the mesa edge to the canyon bottom, the lateral
{bank-to-bank) boundary of the channel is a physical feature that is visible; therefore, the lateral extent of
possible contamination from bank to bank is determined. In addition, outfall channels can be eroded or
scoured to tuff, where the potential contaminated soil/sediments have been moved beyond the PRS
boundary or reside at a great distance from the source. Transecting and sampling the alluvial fans, which
are most apt to have received and contain the contaminated sediment, is the best alternative for determin-
ing the lateral and verticai extent of contamination at these types of sites. If the alluvial fan at an “outfall
type” of PRS or PRS aggregate has not been sampled, a data gap most likely exists.
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andUescription | =5 |2 | A |2 (S |Jo |2 |8 |2 (S |ociZ2|8 |2 |8 [c(2|8|2|S|o[Z2|A|l2 | S|olZ (A2 S|lo[Z2|Al2|S|loz|r|2|8S|=|ln|la|x|o|B]|E
35-015(a), Y] Y [N] N Y 20 Y N N [U'] 6 Y| N|[N]JU|6|N]|]Y]|Y N 17 Y Y Y N[16|Y]Y|[Y|N|[O|—|—|—|N]O|— — | v v
}Na'slfe oil treatment Barium, cadmium, calcium,  |Samples were aiso analyzed for |Trace amounts of 4 VOCs  [Nothing detected One sample (97-0108) contained [One sample (97-0108) Based on process knowl- |Based on process knowl- [Checked categories have detected con-
acility chromium, copper, lead, nickel, [DRO and LRO; the highest e.g., acetone, toluene and uranium-235 just above back-  [contained europium-152  |edge, no samples were col-jedge, no samples were  |stituents whose extent has not been
pl
thorium, and zinc detected in |detects are from lubricant range |trichloroethenes) detected in ground at 1- to 2-ft depth; 1 (97- [just above background lected for this chemical collected for this chemical |defined (between location 35-2499 and
most AAC prefix samples from |TPH at locations 35-2500 and 35-|samples to depths of 3 {t 0104) contained plutonium-239  |from 1- to 2-ft depth 35-2500 for SVOCs)
0 to 3 ft; calcium, chromium, (2499, from 1to 2 ft below background in a surface
and nickel detected in 1997 sample
samples from 0 to 3 ft, concen-
trations decreasing with depth )
35-011(d), UU—IN[N Y|o|—|N|N u|o|—|N|N UIOI—INJN u|o|—|N|N u|o|—|N|N UIO'—JN|N u|o|—|N|N«|«|«|«L«—|«|«
waste oil USTs (2) No existing RFI data No existing RF! data No existing RFI data No existing RFI data No existing RFI data No existing RFI data No existing RFI data No existing RFI data ESH-18 removed tanks in 1991; TPH
was detected up to 500 ppm at botiom of
excavation (20 ft), no hazardous chemi-
cal data were collected
s-014t), U[o[—[N[N[Y[6Jv[N]JYJUJo[—[NJN[Y]6[NJY]Y[NToOo[—-T—[—INJo[=-T=J=[NJoJ—-J—J—NJof—f—]—]v]v] | [ [ ]
oil spill stain No existing RFI data DRO only type of SVOC analyzed |No existing RFI data Nothing detected Based on process knowledge, no [Based on process knowl- [Based on process knowl- [Based on process knowl- |No existing RFI metals or VOC data
for at this site; DRO detected samples were collected for this |edge, no samples were edge, no samples were col-edge, no samples were exist, and they could be a contaminant
from 45 to 6500 ppm in all 6 sam- chemical collected for this chemical [iected for this chemical collected for this chemical .|in the oil that spilled; also, vertical extent
ples from O- to 1-ft depth below has not been defined for TPH
excavation
35-014(a), N[2]Y[N|N[N]J2]Y]Y]Y Njo[—]—=]—[N]2[N]Y]Y[Y]2a2z[Y]Y]Y vyio|v|y][y Y[w[N[Y[Y ] Y]az[Y[N]Y | ] [ T | I+
contaminated soil from o1y XRF data available; sev- [Two phthalates detected in 2 sur- [Based on process knowl-  |Nothing detected Plutonium-239 (2 detects) and  |Cesium-137 (3 detects),  |Nothing detected Tritium detected in 12 sam-|Tritium needs to be bounded beyond 3-ft
stack emissions eral metals (10) detected in 2 [face samples edge, no samples were col- uranium-234/235 (3 detects) con- |cobalt-60, and europium- ples, all less than 0.6 pCi/g |depth; however, it is already less than
surface samples at values con- lected for this chemical tain less than 3.0 pCi/g from 0- to |152 (1 detect) contain <0.2 from O- to 3-ft depth; how- |background values; if the concentrations
sistent with industrial nature of 2-ft depth pCi/g from 0- to 2-ft depth ever, highest values are at [do not change with depth, do not chase
entire TA - 3-ft depth
36-004(a), vlol—J—-J—-[YJoJ—-[—-J—J¥YJo[-J=[=JuJo]—[=]=J¥Y]2[NJY[Y[NJoJ—|—]—|N]JO|—-[—]—

v efe] [ |

| v

No existing RFI data

No existing RF| data

No existing RF| data

No existing RF| data

Nothing detected

Based on process knowl-

‘|ledge, no samples were

collected for this chemical

Based on process knowl-
edge, no samples were col-
lected for this chemical

Based on process knowl-
edge, no samples were
collected for this chemical

Because of no existing data for inorgan-
ics, organics, or tritium (contaminants
that may be expected at this site), sam-
ples need to be collected

35-009(a),
septic system

Y|3|Y|N|N

Y|s|YQN|N

N[of—-]—-[~

N[o[-[—1]=

Y|6|Y|Y|Y

N[of-[~[=

Nfof—]=[=

N0 ===

vlel T § | |

Copper, mercury, and zinc

detected in at least 1 sample
from fixed laboratory

Trace amounts of 2 SVOCs
detected in 1 sample from along-
side and below septic tank

Based on process knowl-
edge, no samples were col-
lected for this chemical

Based on process knowl-
edge, no samples were
collected for this chemical

Based on process knowledge, no
samples were collected for this
chemical

Based on process knowl-
edge, no samples were
collected for this chemical

Based on process knowi-
edge, no samples were col-
lected for this chemical

Based on process knowl-
edge, no samples were
collected for this chemical

Checked categories have detected con-
stituents whose vertical extent has not
been defined
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113

March 2002




SAP for Middle Mortandad/Ten Site Aggregate

Table 2.4-2
Data Gap Determination for the Mesa Top Subarea (continued)

Organics Radionuclides
Inorganics SVOCs VOCs PCBs/Pesticides Alpha Spectroscopy Gamma Spectroscopy Strontium-90 Tritium Data Gap Conclusions
8 8 2 8 R RN g g
£ £ £ 5 €% E|%8 €18 Elg
. | 8 3 3 3 g | g g |3 8|5 8|5
E1El2 8|S |E |5 $1% |E|E Tl1e||5) |Bl8|C |5 5 8|5 |E|E(C|B(8IE|5lcl3 8|E|E (5|8 % 3 g
S|E|2|E|8|F |8 E|2|=|8 £12|=|8 Elg|l= |8 |3 |£|&8|=|8|2s|E|l&|=|8|z|c|8|=|8|2|5]|8& 8 z |8
ConsolidatedUnit | 2 |2 |2 (3 |8 |8 |3 2|8 |8 |3 R Blg|B |z |(s|8|c|B|z|s|2|e|B|3|2|8|e|B 5|5 |8 |8 T 818
Number, e 1 Z2|2|5|s|2 |2 5|5 (8|2 Sle|g8|& sle| 8|2 |8|5|s|8|2|8|B|ls|g|Z|2|5|s|8|&|2|8|% = 138 |g
L Sls|al2|le |8 |s|la|B |28 |5|a|Bl8|l8ls|al|R|I218|s |22 |8|s|23|22818s]|83l2|12 (8|52 |%|2 = S |lagl|®
IndividualPRS | @ |S |8 |3 [F |2 [B (g |3 |5 |2 |8 |g|(8|5|2|S|s|8|5|s|[S|g|38 |5 |3|S|g|8|8|s|c|g|(a8|8|2|C|g|28|3 @ 212 1¢
Number, SI128|13[(E|s|8 |8 |5 |Bl=(S8|12|3|8|s|8|8(3|Bls|8 |8 |3 |8 (=|S8|8|3|B|ls|8|8|3|B|ls|8|8|3|8B|s|le|8|«|=|E|E|¢
iion |2 |5 (S |52 |5 |5 |2 |5 |2|5|5|s|5|2|85(5|2|5]28|&5|5|8|s5|2|8|5|s|5|2|8|5|8|5|e|d|5|8|5|2|5|8|8|=|k|2|2
andDescription |8 |2 |7 |2 |S |8 |2 |8 |2 |5 |8|2|8[2(=5|8|2|8|2|=|83 12|22 [|=5[8|2|%212]|5|8|2|%72|2|=5|8|2|%7|s|5|2|a|8 |=|&|& ]|~
PRSs 35-003(j,k), | Y 8 Y Y| Y Y 62 Y N N Y27 | Y[ N N]Y {48 Y |N|N|[Y 23 Y Y Y |[U|8|N[Y|]Y|{N|]O]|— N|] 3| N|Y]Y v | v
PRSs 35-014(b,d), Calcium, copper, lead, and Sixty of the samples also ana-  {Trace amounts of 15 VOCs {In all, 9 samples had Three uranium-235 detects, Nothing detected Based on process knowl-  |Nothing detected Need more organic data from deeper
PRS 35'015“’). mercury detected in 1 surface |lyzed for DRO and LRO TPH; the ((e.g., acetone, toluene, detected aroclors (Aroclor- [mainly in surface samples just edge, no samples were col- intervals at a location north of where
* aboveground oil sample, but nothing deeper  |highest detects come from LRO |ethenes, and xylenes) 1248 and -1260), all less |above background; plutonium- lected for this chemical existing data came from
b storage tanks and TPH at locations 35-2534 and 35-|detected in samples to than 0.1 ppm except for  |239 detected at 6.6 pCi/g in
g releases 2535, from 5 to 12 ft (most VOCs |depths of 12.5 ft; toluene and [2.9 ppm Aroclor-1260 at 4-|deepest sample (5 ft)
=4 are there also); highest detects  |xylenes were detected the  |ft depth; the deepest depth
g' for DRO at location 35-02291, most at locations 35-2534  |with a detectis 12.5 ft; also
from 1 to 10 ft; highest detects  [and 35-2535; also need lat- |need lateral extent to the
from SVOCs in general at PRS |eral extent to the north north
35-014(b) are location 35-2568,
from 0.5 to 1.5 ft
sois@, [ V]S [V[V[V|V[&]V[N[V|N[o]—]—[—|U[®[N[N[V|N]o[N]=[=—[N[o[N[V]V[N[o[=[=T=[N[o]-T=[=] Jv[v] [ ] |
former site of leaking Cadmium, mercury, and zinc  |SVOCs detected in 7 of 8 surface |Based on process knowl- Ten samples contained Based on process knowiedge, no |Nothing detected Based on process knowl- |Based on process knowl- |Need more PCB and SVOC data from
transformer detected in 1 of the 3 samples |[samples (O to 1 ft) edge, no samples were col- |PCBs; the deepest sam- [samples were collected for this edge, no samples were col-|edge, no samples were deeper intervals
at the 2- to 3-ft depth; other lected for this chemical ple (3.5 ft) had the highest |chemical lected for this chemical collected for this chemical
samples were surface samples value (12 ppm)
at 2 other locations
Pn3s35-ooa(a,b,Y|113|Y|N|N Ul7[Y[N]N u|35|Y|N|N u|49|N|N|N v [150] Y ] N]N Y|80|Y|N|N Yj72[Y|N|N Y|91|Y|N|Nv|v|v|v|v|v|v
c.e.f,g,h,m,misc., Antimony, barium, cadmium, |PAH-type SVOCs detected at all |Trace amounts of acetone, [One surface sample (35- |Plutonium detected just over PRS 35-003(p) had the Strontium-90 detected in  |Tritium detected in more  |All categories have detected constitu-
3 n,o,p), chromium, copper, lead, mer- |depths [mainly at PRS 35- butanone, hexanone, dime- |2271) had all aroclors; Aro-|background in most samples, most detects of cesium- more than half the samples, [than half the samples; no [ents whose vertical extent has not been
’.'? WWTP compo- cury, nickel, selenium, and zinc [003(misc.) and PRS 35-003(p)]; |thylene chloride, and trichlo- |clor-1260 detected in 8 PRS 35-003(p) and PRS 35- 137 and the only cobalt-60 |no decreasing trend noted; |decreasing trend noted defined
Fg nents detected; titanium high in sur- jaiso need lateral extent to the roethene detected at PRS  [samples up to 14 ppm at a |[003(misc.) had the most detects; |detects; cesium-137 PRS 35-003(p) had detects
“°., face samples but decreases [northeast, south, southeast, 35-003(misc.) and PRS 35- |[9.5-ft depth location 35-2026 had 4 uranium |[showed a clearer decreas- [in 20 out of 21 samples
© with depth; need lateral extent |southwest 003(p); also need lateral hits with uranium-238 the highest |ing trend than cobalt-60
to the northeast, south, south- extent to the southeast and at 55 pCi/g at the 3-ft depth, but
east, and southwest southwest nothing deeper
March 2002
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Table 2.4-2

Data Gap Determination for the Mesa Top Subarea (continued)

MDA X (1991 D&D)

Organics Radionuclides
Inorganics SVOCs VOCs PCBs/Pesticides Alpha Spectroscopy Gamma Spectroscopy Strontium-90 Tritium Data Gap Conclusions
W () (723 [ (7] W W W
a = = = 2 & = b = S = S
£ £ £ £ E b E |3 E(3 Ela
3 3 3 3 |3 3|38 S| S|s
8 el o el o & o el o Fad 2 o~ & 2L o & L o~ & 2
. ! ) ) ) o . o ) o s S
g % S * g % S o g “% <5 [y g % oy - g % -E fauid o g % -E o o g ‘(% -E [y - ac % -E o -
a s R o © [N s o ° a o ° ° a s B | o a = o 9 o o s o |lT || i c | B | |& s (=20 = I - 7} >
— o - -1} g — o -1} — [=] L] > — [=] Q & — [=] Q bo — [=] Q b — o Q b — [=] -1} bo (&) a
S |2 | S| |E|B® |8 E|[2|=31|8 S |2|5|8 cl2|3 |88 |c|2|5|2(8|c|8|5|8|8|c|2[F|8|3]|£]|8 o ol I
ConsolidatedUnit | © |5 | S |8 |8 |3 | ® 3|8 |38 |3 3|88 |% Blg|8 |3 | |BB|lgc|8|z|S|8|lg|8|xs|S|8@|8B|383(x|T(3|% z s |8
Numbe 2|&|2|s|le|8 |8 E|lz |88 Elz |8 & Elz|8 | 8|25 |= |8 (&|2lel=z|8|&|2|s|s|8|&|2lE|= < S |3
umber, g|£|S|e|l&|8|= gle |8 gle|8|s glel8 |2 |5 |€e|le|g|l=|ls5|ele|lg|=|s5|ele|gls|s5|ele ° 3|28
IndividialPRS | & |S |E S (5|2 |S (g |3 |5 |2|S|g|8|5|2|C|g|8|8||C|&|3 |8 |2|C|E|8|5|28|C|E|3|B|2|C|§|3|3 < g2lelg
Number, S8 |88 |28 |3|8B|=|8|8|3|Bl|(l8|8|l35|B|l=|8 |8 |23 |8 s |l8|8|3|8|l=|8|8|X|8|s5|(8|8|5|8B|5|2e|S8|«|=|E|E|E
= = = = o= = = = [ =
wion |5 |5 |2 |S|2|8 |5 |2 (5|2 |5|5(2(5|2|8(5|8(s/2|s|5|2|s|2|8|5|8(s|2(a|5|2(5|2|5|5|2(5(2|8|S|8\8(5/|8)2
andDescripion |8 |2 (T |2 |5 |8 |2 |8 |2 |3 |8|2|8[2|3|8|2[|8|(L|=|8|2 |72 |[=|83|12|%2|2|=2[8[2[7A|2[=[8|2|7|8|=|2|z[2|=2|8[&]|E
35-004(h), Y 4 Y Y Y Y 4 Y Y Y Y 0 - | ——-1Y 4 N Y Y Y 4 Y Y Y Y 2 NJ|Y Y N 0| — — | N 0| —
outdoor container stor- |only XRF data available; area |Phthalates detected in 1 sample |Based on process knowl-  |Nothing detected Nothing detected Nothing detected Based on process knowi- |Based on process knowl- [No further data needed
age area (cleaned up in |5 remediated during D&D  [from 1- to 2-ft depth edge, no samples were col- edge, no samples were col-|edge, no samples were
1985 D&D) for TA-35-7 lected for this chemical lected for this chemical |collected for this chemical
35-002, Uflo]—|N[NJUJO]—]N]N]JUJO[-|N[NJUJO|—[N|N]Y O] N[NJYJO][=[N]N Y]o|=[N|N]JY]JOo|=[N]N

No existing RFI data

No existing RFI data

No existing RFI data

No existing RFI data

No existing RFI data

No existing RFI data

No existing RFl data

No existing RF| data

Because this sample location is collo-
cated with part of PRS 35-009(a)-99,
data will be used from 35-009(a)-99 to
assess both sites

- o o 0 U

Y =yes.
9 N =no.

U = unknown if chemical might be present.

ER2002-0011

From process knowledge, is class of chemical expected to be present as a contaminant at the site?
Are chemicals from this class present above background concentrations?
Is vertical extent of contaminants present defined?
Is lateral extent of contaminants present defined?

is radionuclide above background value, or detected if a background value is either not applicable or not available?

115

March 2002




SAP for Middle Mortandad/Ten Site Aggregate

water

data exist for slope toe

or tar roofing material through which
the water traveled before discharg-
ing to outfall; no samples collected
near slope toe

data exist for slope toe

edge, no samples were col-
lected for this chemical

sample just over back-
ground; no data exist for
slope toe

no data exist for slope toe

edge, no samples were col-
lected for this chemical

edge, no samples were col-
lected for this chemical

Tabie 2.4-3
Data Gap Determination for the Ten Site Siope Subarea
Organics Radionuclides
Inorganics SVOCs VOCs PCBs/Pesticides Alpha Spectroscopy Gamma Spectroscopy Strontium-90 Tritium Data Gap Conclusions
3 (72} o w [7] (22 w o)
< a2 2 = 2% 2| 5 | e 2 |
E E E E £ |3 £ |8 E |3 E |3
. |2 8 g 8 g | 3 g |3 g | S 3|8
s | 5 o |l |8 | & & |5 S| 5 |5|= S| 8|S 5|5|s |E|e
o« o f o o~ [+ "{é o o~ o < [ o~ (2 o £ . 2 T P o o o < Pl £ O [0 = — o - 2 < - | P
o Bl lgis | z S |a | 8 218 |a |8 2l%1c|5i1S|8|8|c|68|c|8|B|=|8|8|8|8|=|815|%81|% 3 =
s|8(S|£|2|= |38 £E(2|=|8 El2|=|8 ElE|=z|8|s|s|&|s|8|s|s|8|=|8|8]|2|lg|lc|8|3|c|8 8 z| 8
ConsolidatedUnit| 8 |5 | S | |8 | B | 3 2|8 |8 |3 2|88 |3 Bl8 |8 |z |s|3|e|B|z|s|B(B|B|2|S|8|8|2|xw|8|8|% z 8|8
Tlglel|lel=|8 |8 |z |8 |8 Elez |88 Elz|8|&|2|E|e|8|E|2lE|lc|8|&|e|s|e|8|&2|B|E|= 2 |3
Number, e | &= = 3 S @ = & [ 2] & & S & s iIs5i181=leslas|S 18121 lasls Ele sl 518|815 E18lg
) Sls5(3|% |2 8| s s | 2|85 S| 2| 8|5 | 8|8|ls|BlE|l2|® I3 2| | B|sl3l2|(2l5|s|8!%|2 2 -
IndividualPRS | & |5 |2 |3 |5 | & | B | |3 | E ||| |8 |5 |3|C|g|8|5|s|B|g|3|5|=2|T|8g|8|5|s|B|E|3|%|8|C|8(8|% S gl2 e
e 5|2 sl |lagls|8B|ls | sleals|8 | s|s|clzl8lzs|2lale|@lsls|lals|Pl s|olale|lz|2|lc|le|llz|s|als Ble |3
Number, cl2|s|8|s|¢|8|lg |8 |ls|d|8@|s|8Ble|l¢|B8B|s|8|sle|B8|3|8B|le|g|8|3|8|l2|Q8|8|E|8B|l|g|8|5|8 |2 Slals|E|E|E
abescription |5 |5 |E (5|2 &S| 25| 2|8 |5 |S(s|2|8|s|2(5(2|8|5|8|5|2(8|5(8(s|2|8|5|8|c|2|a|5|S|5(8|3|c|8|8|5]2]z
an cipion |8 |2 [T |2 |58 |2 |82 (5 |8|2|8|2|=2]|8|2|8|2|5[8[2|%2]12]|3|18|2|%3|2|=3|8|2|72|2|=|8|2|%|2|5|2|z|2|2|8|5]|E
35-016()), N1 N[N N]N 1T Y| N N [ N]JTT ]I NTN]N{N — =] —=IN]3|N{N[N[N]J2|N[N[Y|[N]JO][=T=]=|NJO|~=|=[=]+v]Vv v | v
;‘:g::{:t?;:'soz:{ig'e‘ Nothing detected; however, no [Detected PAHSs are found in asphalt [Nothing detected; however, no |Based on process knowl-  |Dstected plutonium-2389 in 1 |Nothing detected; however, |Based on process knowl-  |Based on process knowl- |Checked categories have detected con-

stituents whose extent has not been
defined; more data needed for metals,
8VQCs, and alpha and gamma spec-
troscopy analysis, especially at slope
toe

s

35-014(g3), U“IlelNlN Y]1s]Y|N|N u|1o|Y|N|N U’ZINIYIY N|2]N|Y]Y N|14]Y]v,[v NIO[—-—-[—]-—- NlOl—]—l—vlvl ] { ] [
oil spill Samples collected attopof  |SVOCs, including DRO and LRO, [Samples coilected for VOCs  |Two samples coliected for  [Two samples collected for  |Europium-152 detected and |[Based on process knowl-  {Based on process knowl-  [More data needed for metals at toe of
slope from 0- to 12-in. depth, [are present in soils; no data from 1 [near top of slope; analyses pesticides/PCBs near top of [isotopic uranium and isoto- |cesium-137 detected (1- to |edge, no samples were col- ledge, no samples were col-|slope; only SVOCs and VOCs needed
nothing detected; no data from of 3 fans at toe of slope indicate chiorinated organic slope, nothing detected; no |pic plutonium; 1 plutonium- [2-ft depth), below back- lected for this chemical lected for this chemical in middle channel and to define vertical
3 atiuvial fans at toe of slope chemicals are in the spilled oil; |data from 3 fans at toe of 239 was detected < back-"  [ground level; no data from 1 extent in other fans; because PCBs
no data from 1 of 3 fans attoe |slope but, if no PCBs are ground; no data from 3 fans |of 3 fans at toe of slope were not detected at the source, no fur-
of slope detected at origin of oil spill, |at toe of slope, but OK : ther sampling needed; radionuclides
extent is defined because nothing detected > detected were all < background
background
35-016(n)* U|11|Y|N1N Y|10|Y|N]N N|2]N]Y[Y N{m'N]Y]Y U|33|Y|N1N ulasivlviv N]ol—l-[—- Nl(ﬂ——l-—~[—w‘wi iﬂ | |
35-004(m)” Only 1 surface sample SVOCs detected in 4 of the 10 sam-{Nothing detected; no data from |[Nothing detected; no data  [Thirty-three isotopic uranium |PRS 35-004(m) had Based on process knowl-  |Based on process knowl-  |More data needed for metals, SVOCs,
35-014(g1) detected antimony, cadmium, |ples at PRS 35-016(n); no data from [toe of slope but, if no VOCs are [from toe of slope but, if no  and 14 isotopic plutonium  |leuropium-152 in 1 sample; |edge, no samples were col- ledge, no samples were col-Jand alpha spectroscopy in alluvial fan
35-014(g2), . |chromium, cobalt, copper, toe of slope detected at origin of oil spill, [PCBs are detected at origin |samples collected; PRS 35- [PRS 35-016(n) surface sam-|lected for this chemica! iected for this chemical at toe of slope, for both vertical and lat-
outfall and oil ooy and zinc; 2 other surface extent is defined of oil spill, extent is defined  [016(n) had 5 plutonium-239 |ple had cesium-137 > sedi- eral extents
spill/stained samples detected zinc; no hits in surface samples; ment background
areas data from toe of slope PRS 35-004(m) had 1 hit of
3 plutonium-239 and uranium-
C 234/235 in 2 surface sam-
=3 ) ples
gas-oos(b) u[z[Y]NlN Y]Q]N[N]N u|1lN|N[N u[e]v[nlN Ylsle]N}N Yl141NlNiY Nloi—l—l— Nlo]ml—lwv{vlvlvlv{ ]
seplic system |51 metal (zinc) detected at |Nothing detected in top portion of |One surface sample at PRS _ |Aroclor-1254 and Aroclor-  |Plutonium-238 detected in 2 |No data from toe of slope or [Based on process knowl-  |Based on process knowl- |More data needed for metals, SVOCs,
PRS 35-004(g); only 1 sample |leach field to a 20-ft depth; however, |35-004(g), nothing detected (1260 were detected in 2 of 5 [samples; uranium-234/235/ |leach field at depth edge, no samples were col- ledge, no samples were col-{VOCs, PCBs, and alpha and gamma
35-004(g) trom 6- to 7-ft depth at PRS  [could use more samples from south |from 0 to 6 in.; nothing col- samples from 35-004(g); no |238 detected in 2 samples; lected for this chemical lected for this chemical spectroscopy at toe of slope and within
outdoor sorage 35.009(b), nothing detected;  lend of leach field lected at PRS 35-009(b) detects from 1 sampleat  [no data from toe of slope or old leach field, to define vertical and lat-
area could use more samples at ' because VOCs are not PRS 35-009(b); need data  {leach field at depth eral extent
south end of leach field expected from toe of slope and leach-
fieid at depth
35-016(b), Y|1|Y|N|Y N]1_JN1N[Y N]1{N[Y|Y N[o]-—-[—i~—u[1o{¥[~]¥ U|s|N|N|Y NiOl—l—l-—-N[Ol-—-—l—'-—vlvl lv'vl |
photo-processing | oo 4 detected in sample at 2- [Nothing detected; no data from toe |Nothing detected; no data exist |Based on process knowl-  [Uranium-234/238 detected |Nothing detected; no data  |Based on process knowl- |Based on process knowl- [More data needed for metals, SVOCs,
effluent outfall to 3-ft depth; no data from toe |of slope from toe of slope, screening at |edge, no samples were col- |in 1 sample at 1- to 2-ft {rom toe of slope edge, no samples were col- |edge, no samples were col-jand alpha and gamma spectroscopy at
of slope toe should be sufficient lected for this chemical depth; no data from toe of lected for this chemical lected for this chemical toe of slope to define extent; cyanide
: slope data also need to be collected; screen-
ing for VOCs should be adequate as
conceptual model and knowledge of
process (KOP) do not anticipate VOCs
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Table 2.4-3
Data Gap Determination for the Ten Site Slope Subarea (continued)

Organics Radionuclides
Inorganics SVOCs VOCs PCBs/Pesticides Alpha Spectroscopy Gamma Spectroscopy Strontium-90 Tritium Data Gap Conclusions
w w3 (g @ ©w b4 [23 @
a = = 2 2% 2 | g 2 | g 2|y
& 5 g 5 Els El8 E |3 E|3
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1515|882 |8 8|8 (2|5 AR R R R A R A R A R A A A A A A T z
TI8|3|(s|E| B |8 £ E|E|8 EIE|B|% E|E|B|l=|2|s(e|Z 2|3 |s|le(8|2|2|€|c|2|8|2|5)s e g8
ConsolidatedUnit| ¢ |2 | S |8 83 | & | B 318|283 S8 |2 |3 %%gb?v%g-&?v%ggggggg?v% d §§
Number, |8 |2 [B|E (5|8 |& E|lE |82 ElE|g| Slslg|E|2|5|s|le|&|2|Els|g|2|2|8|s|8|8|2|5|% ! 8 |sg
individual PRS | & |3 | |5 |5 |8 |3 |s |5 |2 |8 |3 s 5|5 |8 s|g |5 8|5 |s|E8|5|%(8|s|8|5|8|5|s|8|5|%|5|5|2|5|% & gle|t
P =) = L e o 2 ] st = @ o Pt o Pt @ P 1< 3 B o ot 150 B o bl o | 2 o r & | ¥ [ o
Number, (S| E |2 |8 | S| 8|S 3| |8 |8 |2 (s (8|82 ||z |8|8|f|l|lc|8|B8|2|zls|8 |2 |8 |3|c|8|B8 || 8| v|le|l8|al|l2|B|2]|¢
tion [8 |5 |85 |2|& |5 |8 |5 |2|8|5|2|5|c|a6|E|s|5|2|a|lE|8|s5|e|a|E5|ls8|s|e|B|E|8|5|2|8|5|8|s5|2|2|8|8|5|8|2|2
andDescription |8 | 2 |T 2 |5 |8 |2 |8 |2 |5 |82 |&8|2[=|8|2|8|2|=|8|2|%|2|s|8|2|%|2|=5[8|2|2|2|=5|8|2|%|2|=5|2|a|2|2|8|&|E
35-016{c), | Y |13 Y| N|N]J U ]3] Y| N|N|NI1T|NJU|IN|NIO|—]—]—-—|U|M]|Y|N|N|]Y|1B]Y|N|NIN|]O|]—|]—]—|NJ]O|~]=]=]w]|w v | v
8 35-016(d), Antimony, barium, chromium, [SVOCs (PAHSs) detected in 5 sam- INothing detected; no data exist |Based on process knowl- Plutonium-238 detected in 1 [Europium-152 detected in 1 |Based on process knowl-  [Based on process knowl- (More data needed for metals, SVOCs,
& nongontact cobalt, lead, mercury, nickel, |ples, probably from stormwater run- |[from toe of slope, screening at Jedge, no samples were col- [sample and uranium-235  [surface sample and cesium- jedge, no samples were col- [edge, no samples were col-land alpha and gamma spectroscopy at
§ cooling water silver, and zinc detected in off over asphalt surfaces; no data  Jtoe should be sufficient lected for this chemical detected in 1 sample; no 137 detected in 2 surface  |lected for this chemical lected for this chemical toe of slope; screening for VOCs should
& [outfall least 1 of 10 samples; no data |exist from alluvial fan of outfall chan- data exist from alluvial fan of [samples; no data exist from be adequate as conceptual model and
:é exist from alluvial fan of outfall jnel outfall channel alluvial fan of outfall channe! KOP do not anficipate VOCs
channel
35-009(e), u[1[N]N[N U[11N[NIN N]1]N]N[N N]1[N]N}N UllelNiN U]4[Y[N[N N}sllelv N]a}vlvlvv[vlv[v[vl [
septic system Vertical and lateral extents  |Vertical and lateral extents have not [Vertical and lateral extents Vertical and lateral extents  |Plutonium-239 detected in 2 [One detect < background; [Nothing detected Three detects < back- More data needed for metals, SVOCs,
have not been defined with  |been defined with only 1 sample; no have not been defined with only |have not been defined with  |samples; uranium-234/235/ |vertical and lateral extents ground - PCBs, and alpha and gamma spectros-
only 1 sample; no data exist  |data exist from alluvial fan below |1 sample; no data exist from  Jonly 1 sample; no data exist |238 detected in 1 sample; [have not been defined; no copy at toe of slope; screening for
from alluvial fan below outfall loutfall alluvial fan below outfall; from alluvial fan below outfalljvertical and lateral extents |data exist from alluvial fan VOCs should be adequate as concep-
because VOCs are not have not been defined; no  [below outfall tual model and KOP do not anticipate
expected at this site, screening data exist from alluvial fan VOCs
for them should be sufficient below outfall
35-009(a), ulze]v'm]m u]az]Y[NIN N[Ol—-—l-——l— N[o]—-]—]—-u[ul\r[N[N U]37[N]NIN U|a4[N|Y[Y U[28[YIYIY«tvlvlv[v[ [
Lsamtary Seplic S~ Itetals beryllium, cadmium,  |SVOCs (PAHs) detected in 4 sam- |Based on PRS use, no sam- _|Based on PRS use, no sam- |Plutonium-238 detected in 2 |Nothing detected; however, |2 detects < background Two tritium samples have |More data needed for metals, SVOCs,
em lcopper, lead, mercury, silver, Iples; extent not complete for alluvial |ples were collected for this ples were collected for this  |samples and plutonium-239 |extent not complete for aliu- detected values just > PCBs, and alpha and gamma spectros-
and zinc detectedinupto 3 [fan or leach field chemical chemical detected In 6 samples > vial fan or leach field background, and 20 sam- |copy at toe of slope and additional
samples; extent not complete background; extent not com- ples < background values; |areas in leach field; screening for VOCs
for alluvial fan or leach field plete for alluvial fan or leach values do not increase or  [should be adequate as conceptual
field decrease with depth model and KOP do not anticipate VOCs
35-016(a), Y|5|Y|N|N N|8|Y|Y|v NI1|N|YIY N]o]-lvlv u|a|Y|N|N u|7|N|Y|Y u[alw[v[v u]a[vlv]vvl [ ]v[ | |
noncontact Metals chromium, copper,  |SVOCs (PAHs) detected in 60t 7 |Although no VOCs detected, no |Based on process knowl-  |Plutonium-239 detected in 1 |Nothing detected Nothing detected Tritium detected in 2 sam- |More data needed for metals and alpha
cooling water |1, and zinc detected in up jsamples (as expected from asphalt |data exist from alluvial fan edge, no samples ware col- |sample; uranium-235 vles < background, from 0 |spectroscopy; screening for VOCs
to 3 samples road runof adjacent to site) below outfall lected for this chemical detected in 2 samples to 2 ft should be adequate as conceptual
2 model and KOP do not anticipate VOCs|
@ 135-016(q), Nieg—f.\-i.\' Y[6|Y|N[N N‘1[NlN[N N[e[Y]NlN N[e[Y[N]N N]8]N]N|N NlO‘—]—»l-——- N[OI—I—I—-vIvIvlvlv[ |
g fs:l:‘)rmwater Ut INo metals data exist SVOCs (PAHs) detected in 4 of 5 |Nothing detected, but no data  [Aroclor-1260 detected in 2 of [Plutonium-238/239 detected [Nothing detected; however, [Based on process knowl-  [Based on process knowl- [More data needed for metals, SVOCs,
samples; no data exist from alluvial |exist from alluvial fan below 6 samples; no data exist from |in 2 samples; no data exist |no data exist from alluvial  |edge, no samples were col- jedge, no samples were col-| PCBs, alpha and gamma spectroscopy
fan below outfall outfall altuvial fan below outfall from alluvial fan below out- |tan below outfall lected for this chemical lected for this chemical at toe of slope; screening for VOCs
fall should be adequate as conceptual
model and KOP do not anticipate VOCs|
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Table 2.4-3
Data Gap Determination for the Ten Site Slope Subarea {continued)
Organics Radionuclides
Inorganics SVOCs VOCs PCBs/Pesticides Alpha Spectroscopy Gamma Spectroscopy Strontium-90 Tritium Data Gap Conclusions
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Number, gl E2lelsl=e]|B = E |2 | 8 | & € | e X Elegld|x|BlE|le|8!lx|B|E|e|d|lx|B|E|e |8 |x2]|BIE|= = g |3
e S5 |S|2|l8|g|< g |8 |8 g |lg|&|<S gle|lels|s|ele|lels|slele|e|ls|si|e|lelel|ls|slels B (8|8
IndividualPRSggg,wgggﬁq,Egg-‘émg33%mggggmﬁwsgmsgsgwgggggg s A A I =
Number, |G |2 |2 |8 |E|S |2 |5 |8 |=s|S|2|8 |8 |c|d|82|s|B|s|8|2|c|B8B|=|8|2|3|8|e|€|2|z|B8lcs|8|2|c|8|e|g(8|lal=|E|E|E
dDescrivtion |6 | E & |5 |2 | & |E |2 |5 |2 |85|5(2|s|2|5|Elels(e|l&6|ls5(8|s|e|5|E|8|s|2|S5|sl&|s5|e|5|E|l&|5|28|18l19|8|58|58|2
andDescription | 3 |2 |7 |2 |8 |8 |2 |&8 |2 |S[8[2|8|2|=|8|2|8(2|=|8[2[%|2|5|8[2|%|2|8|8|2[%|2[5[8|2|%[2|8|2|a|R|5|8|a|F&
35-017, N 0 | — | = | = N 0 e —_— — N Oo|~-~|—~|— | N} O|~|=~]|—=IN{O|]—|NIN|INJO|]—|N|NINIO]|~— N[O |—]—~]= v | v
steamn vent outfall  [No RFi sample data No RFI sample data No RF| sample data No RFI sample data Only D&D screening data  |Only D&D screening data  |No RFI sample data No RFI sample data Need additional screening data for
exist from pipe removal, but |exist from pipe removal, but alpha and gamma spectroscopy at out-
rio screening from where no screening from where i fall where pipe daylighted
pipe daylighted pipe daylighted
Note: Some PRSs in a sample aggregate do not have data to report, the PRSs starred within the aggregate are the ones that have data reported in this table.
2 From process knowledge, is class of chemical expected to be present as a contaminant at the site?
b Are chemicals from this class present above background concentrations?
€ Is vertical extent of contaminants present defined?
d |5 lateral extent of contaminants presemt defined?
¢ |s radionuclide above background value, or detected if a background value is either not applicable or not available?
f N=no.
Y =yes.
R U = unknown if chemical shouid be present.
(i
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Table 2.4-4
Data Gap Determination for the Mortandad Slope Subarea

north of TA-35-85

surface sample

2 samples from 0- to 1-ft depth

face sample

ft

edge, no samples collected
for alpha radionuclides

edge, no samples collected

edge, no samples collected

Organics Radionuclides
Inorganics SVOCs VOCs PCBs/Pesticides Alpha Spectroscopy Gamma Spectroscopy Strontium-90 Tritium Data Gap Conclusions
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35-016(f), Ul 1IN NIN][Y ] 2]TY] N N U1 N]YlY]Uulsa[N|[N]Y[N][O]— — [N o= Nfol|— —[NJTOo[=]= v v]| v
stormwater drain Nothing detected in the one  [PAH-type SVOCs detected in 1 of [Nothing detected in the 1 sur-|Nothing detected from O to 3 |Based on process knowl-  [Based on process knowl-  |Based on process knowl-  |Based on process knowl- |More data needed for checked catego-

edge, no samples collected

ries to define extent; PCBs may have
moved downstream with sediment to
alluvial fan

" [35-014(et),
dielectric oil spilt
north of TA-35-
85

Vjo-]~-

Y|4|Y|N|N

u|4[N|Y|Y

u|27|N|Y|Y

"o -

NJol-[—]-

Njol—|—-]~=

NJol—-[-[~

v1v] 1 [ [ ]

No RF| samples exist

TPHs detected in 2 samples from
0 to 1 ft, for LRO up to 7100 ppm

Nothing detected; samples
collected from O- to 3-ft
depths

Nothing detected; samples
collected from 0- to 3-ft
depths

Based on process knowl-
edge, no samples collected

Based on process knowi-
edge, no samples collected

Based on process knowl-
edge, no samples collected

Based on process knowi-
edge, no samples collected

More data needed for checked catego-
ries to define extent, especially in allu-
vial fan of outfall channel, which is
collocated with PRSs 35-008 and 35-

35-008,
canyon-side dis-
posal area north
of TA-35-85

35-008-00

U|15I4|N|N

YISGIYINlY

U|20|Y|Y|Y

u|1o|N|Y|Y

U|18|Y|N|N

U|16|Y|Y|Y

A el el s

NJol=]-]=

016(e)
[~ [ |

Six samples contained at least
1 of the following metals: anti-
mony, beryllium, cadmium,
chromium, copper, mercury,
Mg, nickel, lead, thallium from
0- to 3.5-ft sampled intervals;
chromium was in the 3-ft inter-
val of location ID 35-2456

TPH-type SVOCs were detected
in 19 samples from 0-3 ft sampled
intervals. LRO up to 48,000 ppm,
decreasing trend not established.
Location IDs 35-2282, -2283, -
2458, -2259 have highest TPH
levels

Eight samples contain trace
(ppb) amounts of VOCs (hits
do not correlate with SVOC
location IDs)

Nothing detected; samples
collected from 0-3 ft depths

One sample contains Pu-
239 <background, three
samples contain one of each
of U-234, -235, -238 just
>background levels; sam-
ples collected from 0-3 ft
depths. Decreasing trend in
most samples

Cs-137 and Ru-106 each
detected in one sample at
<0.6 pCi/g

No samples were coliected
based on process knowl-
edge

No samples were collected
based on process knowt-
edge

v | v |
More data needed for the categories
checked above to define extent, espe-
cially in the alluvial fan of the outfall
channel (which is collocated with PRSs
35-008 and 35-016(e)

35-016(e),
non-contact cooling
water outfall from

vjol-]-]-

L

N|1|N|Y|Y

N|4|N|Y|Y

vjol-]-[=

vjo|-[—-|-

o[-

NJol]—]-]=

e[ 1 [ T ]

No RFI samples exist

No samples were collected for this
chemical based on process knowl-

Nothing detected; samples
collected from 2-3 ft depth

Nothing detected; samples
collected from 0 to 3-ft

No RFI samples exist

No RFI samples exist

No samples were collected
based on process knowl-

No samples were collected
based on process knowl-

More data needed for checked catego-
ries to define extent, especially in the

chemical storage
area outside TA-35-
85

TA-35-85 edge depths edge edge alluvial fan of the outfall channel (which
is collocated with PRSs 35-008 and 35-
016(e)

o0a®, | U [T [N N[V [ U] T [N] N[V [0]0][=[=[=[0[ T [N[V[V[N[0[—[—[—|N[o]—T—T—[N[o[-[-[=[w[o[=[=[=[-[-] [ | [ ]

Nothing detected; sample col-
lected at 0-1 ft depth

Nothing detected; sample col-
lected at 2-3 ft depth

No RFI data exist

Nothing detected; samples
collected at 2-3 ft depth

No samples were collected
based on process knowl-
edge

No samples were coliected
based on process knowl-
edge

No samples were collected
based on process knowl-
edge

No samples were collected
based on process knowl-
edge

More data could be used for checked
categories to better define vertical
extent

face, stormwa-
ter channel from
a parking lot

face soil.

based on process knowl-
edge

based on process knowl-
edge

based on process knowi-
edge

ssore2), [V |O[—[—[—[Y[1[N[N]NJUJTINJV]Y]UJt]Y[NININJOJ—J—|—INJoO|—|—j=INJo]J—f—-f—INJo|—-[—]—lv]|v]|v[ [ [ ]

oil spill in No RF! data exist Nothing detected from the 0-1 ft  |Nothing detected from the 2-3 |Aroclor-1260 was detected |No samples were collected |No samples were collected [No samples were colliected |No samples were collected [More data needed for categories

impoundment depth. ft depth at less than 0.06 ppm from O-|based on process knowl-  |based on process knowl- based on process knowi- based on process knowl-  |checked above to define extent, espe-
o |area northeast 1 ft depth edge edge edge edge cially in altuvial fan of outfall channel;
,0_5 of TA-35-85 PRS is collocated with PRS 35-016(i)
Slosots®, U0 —]—[— |0 ]0o[=[=[=[0]o[=[-]—|O[[W[V]V[N[o][-]-[—[N[o[-[=[=|NJo[-[—[=—[W[o[=-[-]-({v]-]v] [ ] |
g' open-air, Sur- - INg RFI data exist No RFI data exist No RFI data exist Nothing detected from sur- |No samples were collected INo samples were collected |No samples were collected |[No samples were collected {More data needed for categories

based on process knowl-
edge

checked above to define extent, espe-
cially in alluvial fan of outfall channel.
This PRS is collocated with PRS 35-

014(e2)

ER2002-0011

119

March 2002



SAP for Middle Mortandad/Ten Site Aggregate

septic system north

Table 2.4-4
Data Gap Determination for the Mortandad Slope Subarea (continued)
Organics Radionuclides
Inorganics SVOCs VOCs PCBs/Pesticides Alpha Speciroscopy Gamma Spectroscopy Strontium-90 Tritium Data Gap Conclusions
$ o n w3 w3 (72 o w
2 g £ g 2y 2 s 2ls £ls
e £ £ £ e 1% 2 E|E b
- 71 & @ 0 8 8 1% 8 w 8
% | 8 ° & | 8 & | 8 5|5 |88 5|8 P RERE 5|58
fuat © & IR [a st w 4 & i = e e | 1 o e e | T8 w IS e |28 |2 |8 |l XIS |2l o | BEIS=s S [ e
[+ N fo %_ hed L] . pind © o o s 3 - o. = © kv a = re T3 3 o = & T o g re o - o 4 & © o 0 2
=[S |S|2|E8|= |2 2|8 |= |3 21 8|= |8 e 12|z |8|s|2|8|=|8|s|8|8|=|8|s|2|28|=|8|2|8|8| |8 =| 5
8 1= 1% | - B &= = s | s = R ] Sl 1518 Gl = O Sl s S Bl=1g51s ]
ConsolidatedUnit| 8 |2 | S |8 |8 |3 |3 B8 |8 |3 3|8 |8 |3 B |8zl |28 (Bl |8 |8 (B a|E(8|8|Blale|8|s Z 8|8
—— —-— - -y ot e — h o -
Number, g |2 |B|5|s|& |2 R RE: Elg| 8| ElE|g|E|B2|8|s|8|s|8|58|s|g8|2|B8|5|s|8|2|B|8l¢z 2 £18]g
Individual PRS | 8 |3 | |5 |5 |8 |5 |ls |5 |5 (8|5 |s|5|5|8|ls|s|5|8|8|3|8|5|%|8|c|8|5|5|8|c|8|58|5|8|c|2|5|% & 2@ | g
%3 & Lis — v F [} _ it @ o @ |= | 2 73 & @ |= | 2 o 5 | &= 2 %3 5 | 21l B 73 | 2l= ot %3 5| 2|= 2 W @ g |3
Number ecl8 |58l |8l |8 |B|l2|8|lg|8lE|e|@2|sg|l8|l8l¢l8|d|l8|l2|9l8|8|8|lE|19|@2|c|8|8|Q|8|c|8|B|g2|2]|a E|E€|E
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andDescription |[@ |5 |2 |S | € |a |E |3 |5 |2 |c |5 |3 |5 |28|cg|E5|3|5|2|a|E|a|5 |2 Eld |58 |g|E|d8 |5 |2|c|E|8|5|2|3|8S|8|858|&5|81|8
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abandoned, inactive

Nothing detected; samples

Diethyiphthalate detected in 1

27 samples contained ace-

1 sample contained Aroclor-

Pu-238 was detected in 3

Nothing detected; samples

Nothing detected; samples

Tritium was detected in 11

More data needed for the categories

collected to 20-ft depths sample from 19-20 ft depth (deep- [fone (lab contaminant) Trace |1254 and mixed Aroclors at jsamples (2 were <back- collected to 20-ft depths collected to 20-ft depths of 12 samples, all <back- |checked above to define extent, espe-
of TA-35-2 est interval of location ID 35-2049)jamounts of trichloropropane |<0.94 ppm from 4-5 ft depth |ground), Pu-239 in 4 sam- ground from 1~ 12 ft cially in the alluvial fan of ocutfall chan-
at location 1D 35-2051, -2052 ples (3 were <background). nel. This area is collocated with PRS
(3.5 — 20 ft depth) and 3 other All <0.2 pCi/g from 4-20 ft 35-016(0)
VOCs at location 1D 35-2053
at 14-15 ft depth
35-016(0), u]20|v|N|N UlaslelNlN N|o|—[—|—u[27§Y|NlN u|24|Y]N[N u|21}v]v]v U‘18[NIYIY u]w]v[N]N vlv[v[ | { [
stormwater drains I e"e s miles contained at | [SVOCs ware detected in 20 sam- |No samples were collected |Aroclor-1254 was detected in [Pu-238 and ~239 was Cs-137 was detected in 3 |No further samples needed | Tritum was detected in 16 [More data needed for the categories
north of TA-35-261 least one of the following: ples. DRO and LRO showed a for this chemical based on |8 samples, Aroclor-1260 in 3 |detected in 4 samples (2 samples at <background based on data set and pro- |samples (4 >background  [checked above to define extent, espe-
chromium, copper, lead, mer- |decreasing trend except attwo  |process knowledge samples and mixed Aroclors (were <background) at <0.08 [from 0-3 ft depth cess knowledge and 12 <background) at  |cially in the alluvial fan of outfall chan-
cury, nickel, and zinc from the [locations: 35-2506 and ~2511 in 8 samples from 0-3 ft pCi/g from 0-3 ft depth very low levels (5 down to [nel. This area is collocated with PRS
0-2 ft depth. Decreasing trend jfrom O- to 2-ft depth depth. Most <0.1 ppm, 4 are 0.08 pCi/g) all in shallow  [35-009(c)
not established between 1-2 ppm samples (0-2 ft)
SE0T6p) VIO === [0 # [V N[N [ N[o]=[—[=[N[o]~[=[=[U]s[V[N[V[U]2[N|V]VIN[o[-[=T=|N[o[=[=[=|v]v] | [ [ |
cooling water outfall [\ ey i exist PAHs were detected in 1 sample |No samples were collected  |No samples were collected [Pu-239 was detected in 1 |Cs-137 was detectedin 1 |No samples were collected |No samples were collected |More data needed for categories
north of TA-35-27 from the 2-3 {t depth based on process knowledge |based on process knowledgejsample at 0.06 pCl/g (just [sample at <background from |based on process knowl- based on process knowl-  [checked above to define extent
greater than background)  |0-1 ft depth edge edge
from 0-0.5 ft depth (surface
sarnple)

2 From process knowledge, is class of chemical expected to be present as a contaminant at the site?
b Are chemicals from this class present above background concentrations?

¢ 1s vertical extent of contaminants present defined?

d is lateral extent of contaminants present defined?

€ Is radionuclide above background value, or detected if a background value is either not applicable or not available?
U = unknown if chemical should be present. '

9 N=no.
7Y = yes.
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Table 2.4-5
Data Gap Determination for the Pratt Canyon Subarea

SAP for Middle Mortandad/Ten Site Aggregate

i

Organics Radionuclides
Inorganics SVOCs VOCs PCBs/Pesticides Alpha Spectroscopy Gamma Spectroscopy Strontium-90 Tritium Data Gap Conclusions
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dDescripion |6 |5 |8 |5 |2 |5 |5 (5|5 |2 (8|5 |2|5|2|8|5|2|5|s|6|6|€(5|2|6|5|8|(5|2|8|5(8|5/2|8|5|8|5/2|3 AEAAERE
andDescription (8 | 2 |V |2 |5 ([ |2 |8 |2 | = |8|2|8|2[=5[8|2|&8[2[=2]|8[2|%7]|2|53|8[2|7|2|3(8|2|%7|2|=5|8|2|7|2|3|2|a|&|Z2|8|x|E
35-003(«3),f wlit1N[Y ]y lulslylylYyiN[o]l—-—]—-]=JulslInN]YlYylY|lejYylYylYy|[Y [t ] N][]Y]Y|[N]JO]l—]—T—IN[JO]=]—=]—
formtear \"(VWTP stor- Nothing detected in the one  |Pyrene was only SVOC detected {No samples were collected  |Nothing detected Pu-239 was detected in 2 |Nothing detected in the one  |No samples were collected [No samples were collected {No additional data required for risk or
age an confirmatory sample collected for this chemical based on samples < background val- [confirmatory sample collected |for this chemical based on  [for this chemical based on |screening assessments
at 30-ft depth below the former process knowledge ues at 30 ft depth below the former |process knowledge process knowledge
tank tank
ss-oos(d.l.q),u]zelYIN]N U]39|Y'N[Y N}o]-'-f—u“s}v]v]v YJ?OIY[N,Y Y]32|Y|Y[Y NlZdinNlN NI41IY‘Y|Y .,]«] ‘v] lvl
lfjorger utamklp Only thallium detected in 1 14 samples contained PAH type  |No samples were collected  |Only one detect of Aroclor-  [Pu-239 was detected in 17 [Cs-137 was detected in 3 Sr-80 was detected in 9 Tritium was detected in all [The categories checked above have
b;::'j ing lan it sample from 34-35 ft depth;  [SVOCs. More samples are for this chemical based on 1254 in 1 sample 1-2 ft deep {samples (8 > background  |samples, all < background.  [samples. Values increase  |samples, only 11 were >  [detected constituents that do not have
‘?; p”mlf PR Ihowever, several metals had |needed in the diversion channel  [process knowledge values); Pu-238 was Co-60 and Eu-152 were with depth at location 1D 35- |background values. extent defined
anc trenc detection limits greater than detected in 17 samples (3 » [detected in one sample 2311. Also need more data |Decreasing trend.
background values, so belter background vailues). Pu from diversion ditch
8 data needed for risk or screen- seems to slightly increase
& ing assessment purposes with depth
g [35-003(r), Y[23|Y[N]N v[w[Y]N[N N]O]—|—|— N|18[Y|N]N Yl47[Y|N|N Y|17[Y|N[N Y[14[Y[N]N Y]16[N|Y|Y viv[«[v[v[«[
% f:;;lmertWWTP Analysis detected 1 aluminum, |SVOCs (PAHSs) detected in 8 sam-|No samples collected for this |Aroclor-1260 detected in 9 |Analysis detected 6 pluto-  JAnalysis detected 10 Cs-137 |Ten samples contained Nothing detected Categories checked above have
© |eluent recelv- 14 cadmium, 1 copper, 8 mer- |ples; need geomorphic mapping |chemical based on process  [samples; pesticides dieldrin  [nium-238 (5 < background); [(8 in sediment samples), and [strontium-80 in the sedi- detected constituents that do not have
ing canyon cury, and 1 nickel hit(s) in the |near road Kknowledge and endosulfan-1l detected in [31 plutonium-239 (8 < back- 3 colbalt-60 hits in the sam-  |ment samples (up to 63 pCV/ extent defined; more data needed for
samples. 9 cyanide samples 1 sample; need geomorphic |ground), and 1 uranium-234/ples. Need geomorphic map- |g) that spanned 0-3 #t metals {concentrate on mercury in sedi-
were collected; none detected. mapping near road -235/-238 hit(s) 2 samples; |ping near road. Nine samples [depths, 2 detected samples ments), SVOCs, Aroclor-1260, Pu-239,
Need geomorphic mapping need geomorphic mapping |were analyzed for americium- |in soil.; need geomorphic Cs-137, Am241, and Sr-90 (again, sed-
near road near road 241, 7 samples had detected imapping near road iments show highest values from Can-
' values yons Focus Area data)
ssoteg, [Y[S|Y[N[Y]V]s[Y[N[Y JuJa[v[N[v[uJaJv[N[Y[N]s|Y[Y[Y[N]s|N[Y [V [NJo[—f—f—INJo[—-]—J—fv]v][~v] [ [ ]
b= former cooling  |Copper, lead, and zinc were  [SVOCs were detected in all 5 VOCs were detected in 1 of 2 [Aroclor-1260 was detected in [One Pu-239 sample < back- |Nothing detected No samples were collected [No samples were collected [Categories checked above have
<& water outfall detected in 1 sample from 0-6 [samples [4 samples are from 35- |samples from 35-016(k) from [all 4 samples from 35-016(k). [ground for this chemical based on  }for this chemical based on |detected constituents that do not have
& in depth. Zinc was also 016(k), 1 is for 35-016(l)]. Need  [the 1-2 #t depth; Toluene, Need vertical extent beyond process knowledge process knowledge extent defined; more data needed for
2 (35-016(1) detected in 2 more samples. |vertical extent beyond 2-ft depth  ftrichloro and trifluoro ethanes. [2-ft depth metals, PAHs, VOCs, and Arocior-1260
3 cto rmwat; ¢ out- | Need vertical extent at location Need vertical extent beyond beyond a 2-ft depth
il 1D 35-2112 2-ft depth
Eotsm, |V [ 4 [ N[ W[ W[ V][4 [V [ N[N [ N]O]=[[—[N[o] =] ]~ |N[i[N][v[¥ N[O]=[—[—|N[o]=]-[=[w][o[=[=]=|«[v]| [ ] [ |
ortrfm;r cooiing waier Nothing detected, however, |2 SVOCs were detected in 2 of the |No samples were collected  |No samples were collected  |Nothing detected No samples were collected for [No samples were collected |No samples were collected [Categories checked above have
outia need data from alluvial fan at |4 samples. Need data from alluvial ffor this chemical based on for this chemical based on this chemical based on pro-  [for this chemical based on  [for this chemical based on |detected constituents that do not have
toe of slope fan at toe of slope process knowledge process knowledge cess knowledge process knowledge process knowledge extent defined. More data needed at
alluvial fan for metals and 8V0OCs
—
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SAP for Middle Mortandad/Ten Site Aggregate

Table 2.4-5
Data Gap Determination for the Pratt Canyon Subarea (continued)
Organics Radionuclides
Inorganics SVOCs VOCs PCBs/Pesticides Alpha Spectroscopy Gamrma Spectroscopy Strontium-90 Tritium Data Gap Conclusions
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abandoned septic  [Artimony, cadmium, and silver |Nothing detected Acetone detected in 21 sam- |No samples collected for this |Plutonium-238 detected in 2 [Nothing detected No samples were collected |No samples were collected |Categories checked above have
system had non-detected values ples (not eliminated as lab  |chemical based on process {samples; plutonium-239 for this chemical. However, [for this chemical. However, [detected constituents that do not have
which are greater than back- contaminant), 2-Butanone in  |knowledge detected in 1 sample, all < samples should be collected |samples should be col- extent defined; more data needed for
ground levels. Need more data 2 samples, carbon disulfide in background values near tank at depth and in  |lected near tank atdepth  |metals, VOCs, tritium, and strontium-80|
with better detection limits for 1 sample, and 2-Hexanone in alluvial fan and in alluvial fan
screening assessment 1 sample

2 From process knowledge, is class of chemical expected to be present as a contaminant at the site?

b Are chemicals from this class present above background concentrations?

€ Is vertical extent of contaminants present defined?
4 |5 lateral extent of contaminants present defined?
# s radionuclide above background value, or detected if a background value is either not applicable or not available?
! WWTP = waste water treatment plant.

€ U = unknown if chemical might be present.

% N =ro.
P Y =yes.
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Table 2.4-6
Data Gap Determination for the Ten Site Canyon Subarea
Organics Radionuclides
Inorganics SVOCs VOCs PCBs/Pesticides Alpha Spectroscopy Gamma Spectroscopy Strontium-90 Tritium/Other Data Gap Conclusions
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WWTP lagoon Barium, cadmium, chromium, [SVOCs detected in 8 samples Trace amounts (<0.2 ppm) of |PCBs detected in 5 surface  |Plutonium-238/239 detected | Americium-24 1detected in 1 |Nothing detected Tritium detected in 8 Additional samples needed to define
copper, lead, mercury, nickel, [from 0 to 2.5 ft; most values <2 |VOCs were detected in 8 soils to 12 in.; highest value lin up 10 9 samples (4 < surface sample; cesium-137 samples (1 < background) |extent of contamination for PCBs and
s!tver, thallaurtn, :'analdnum, and [ppm except for bis(2—ethyl-' samp!efs from 0 to 2.5 fi, f is 1.§7ppm'i Ioceg:o(tj‘l iDhSﬁ- background Ievelrs) 6 sam- | oacted in 2 surface with highest level at Loc ID |metals; decreasing trend established
zinc were detec gd. n most he)fyl)‘phtha!ate at 1.9 ppm in 6- to [except for acetone where 1 o 024: at the 4-8" depth has |ples from O- to ?-m. depth samples (< background 35-2470 (0-4 in depth). at most locations where contaminants
cases concentrations decrease [12-in.interval; location 1D 35-2467 |2 detects is 2.6 ppm; location |a higher value than surface |and 3 samples in Qbt2/3 level Decreasing trend observed |were detected
with depth. Location ID 35-2467 |at the 4- to 8-in. depth has higher [ID 35-02467 at the 4- to B-in. [sample but lower values in  |from 8-40 ft); uranium-234/- evels) 9 ion ID
at the 4-8” depth has higher val- lvalues than surface sample but  |depth has higher values than {tuff (decreasing trend estab- |238 detected in up to 3 sur- except at Loca:xon 35-
ues than the surface sample but [lower vatues in tuff (decreasing  |surface sample but lower val- |lished) face samples to 1-ft depth; 0?467; the 4-8”depthhas a
lower values in tuff for most  [trend established) - ues in tuff (decreasing trend decreasing trend observed higher value than the
detected metals. Location 1D 35- established) surface sample but lower
2470 has highest values but values in tuff
8 shows decreasing trend
= [35-010(b), Y[zstYfN|N Y]31IYIYIY Y|27]Y|Y[Y Y[35‘Y[Y[Y Yl12lYlY[Y Y|24[Y[Y|Y ulzalv[N]Y lestvlvlv | | | | |«|
g WWTP lagoon Aluminum, barium, berylium, |SVOCs were detected in up to 15 [Trace amounts of VOCs were |PCBs detected in 7 samples |Plutonium-238/239 was One Qbt 3 sample contained [Strontium-90 detected in4  |Three 0- to 8-in. samples  [Need more strontium-90 data at loca-
0 calcium, detected in 1 sample, [samples from 0-3 ft depths only, |detected in 8 samples from 0-[from the 0-8” depth. Two detected in up to @ samples |Ru-106 atthe 3.5 -4.5f  |Qbt 3 tuff samples from 1.5 |contained tritium; decreas- (tion ID 35-2471 beyond 5 ft
® 0436-97-0257, at 5-6 ft depth  [nothing deeper; decreasing trend |1 ft, most hits in the 6-127 samples were detected from |from 0-40 ft at <3 pCi/g, depth to 6 ft; three surface sam-  |ing trend observed
(Qbt 3); manganese, strontium, |observed interval, nothing detected 8-12" depth, nothing deeper; |nothing detected in the 50-ft ples from 0 to 1 ft also con-
and thallium also only detected deeper decreasing trend observed [sample; uranium-234/238 tained strontium-90; highest
in 1 sample (various locations was detected in 1 surface value of strontium-90 in 3
and depths); cadmium, copper, sample out of 4 samples is at deep-
lead, mercury, silver, and zinc est depth
detected in up fo 11 samples
{cadmium only 2 samples), val-
ues all decrease with depth
(from surface soil to Qbt 3); !
chromium and nickel increase
with depth (mostly in Qbt 3 from
1506 f)
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SAP for Middle Mortandad/Ten Site Aggregate

Table 2.4-6
Data Gap Determination for the Ten Site Canyon Subarea (continued)
Organics Radionuclides
Inorganics SVOCs VOCs PCBs/Pesticides Alpha Spectroscopy Gamma Spectroscopy Strontium-90 Tritium/Other Data Gap Conclusions
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thallium, zinc detected in up to 9 depth of surface soils, nothing [face soils; nothing detected {depth at location IDs 35- in. depth at location IDs 35- up to 5 ft, decreasing trend [2478, and beyond 2 ft at location ID
samples (0-2 ft), decreasing detected deeper deeper 2065/66; no samples col-  [2478/80; nothing detected established except at loca- |35-2479 (highest values at deepest
trend with depth; chromium and lected for plutonium at other [deeper tion ID 2478 at depths > 5 ft|depths at this location); need more
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chemical cal chemical for this chemical to 1-#t depth, nothing for this chemical for this chemical collected for tritium;
detected deeper however, 10 samples were
collected for thorium,
nothing detected
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Table 2.4-6
Data Gap Determination for the Ten Site Canyon Subarea (continued)
Organics Radionuclides
Inorganics SVOCs VOCs PCBs/Pesticides Alpha Speciroscopy Gamma Spectroscopy Strontium-90 Tritium/Other Data Gap Conclusions
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