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Executive Summary

EXECUTIVE SUMMARY

This report describes the resuits of surface and shallow subsurface soil sampling at potential
release sitas (PRSs) 57-001(b), §7-001(¢c), 57-002, 57-004(a), §7-008, and 57-007 at Technical
Area (TA) 57 (former Oparable Unit [OU] 1154), known as the Fenton Hill facllity. From the earty
1870s until the early 1950s, the Laboratory carried out geothermal recovery experimants at this
facility; these PRSs, which include circulation ponds, an outfall, a sludge disposal pit, and
discharge sreas for an on-site analytical chemistry traller, recelved fluids and other materials
associated with the geothermal experiments. The objective of this Phasa | investigation was to
canfirm the presence or infer the absence of Rasource Conservation and Recovery Act (RCRA)
hazardeusg constituents at thase PRSs.

During the summer of 1994, surface and shallow subsurface soll samples were collectad from
nina focations. All the samples were analyzed for metais. In addition, those samples collected
from PRSs at which drilling rmateriala and geothermal circulation fluids had been used were

. analyzed for semivolatie organic compounds; and those samples collected from the discharge
areas for the anslytical chemistry trailer were analyzed for volatile organic compounds.

Becauss no RCRA hazardous conslituents were found at levels above screening action levels
(SALS) in samples collected from PRSs 57-001(b) (pond portion only), §7-001(c), 57-004(a), 57-
008, or §7-007, we are recommaending NFA far the pond portion of PRS §7-001(b) and tha other
four PRSs. » ‘

For the outfall portion of PRS 57-001(b) (Bumns Swale), arsanic and manganase were found in
surfaca solls in concentrations exceeding background Upper Tolerance Limits (UTLe). For this
reason, Buma Swale is scheduled for a Phase |l (accelerated, focused):fleld investigation to
| determine the extent of the arsenic and manganess contamination. The Phase il data will, in
addition, be used to perform & human heaith risk assessmant for the Bums Swale area. A
sampiing and analysis pian for this Phase || investigation Is included in this report.

i Finally, for PRS §7-002, a voluntary corractive action (VCA) ig recommended, because of the
; presence of areenic in soils at concantrations greater than its UTL and of barium in concentrations
axceading its SAL. Tha VCA plan will bs presented as a separata documant,

roduction of geothermal energy are not hazardous wastas as defined in RCRA, and are exempt
from RCRA hazardous waste consideration, For this reason, the PRSs reported on in this
document are not listed in the Laboratory Hazardous and Solid Waste Amendments (HSWA)
permit. Howaver, as set forth in tha RFt Work Plan for OU 1154, the Laboratory agreed to follow
the requirements of HSWA (Module Vil of the RCRA permit) to ensure that all environmental
prablems are investigatad in a consistent manner. .

- 4
A E o
pat ©

_?Drimng flulds, produced waters, and Gther wastes associated with exploration, development, or
p

RFI Report for PRSs 37-001(b}, ES-1 Aprll 1996
§7-001(c), 57-002, 57-004(a),
£7-008, 57-007
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5.0 SPECIFIC RESULTS, CONCLUélONS, AND RECOMMENDATIONS
Information on the sampling done at Fenton Hill is summarized in Table §-1 (including the depths

from which samples were taken and the constituents analyzed for). The sampling locations for
the main compound at Fenton Hill are shown in Figure 1-1.

TABLE 5:1
SUMMARY OF SAMPLING AT TA-87

FIMAD | Dapth Date | TCLP Total U
|_Site iD () PRS Sampied Metals | Metals | SVOCs | VOCs

§7-2200 1112 | 57-001(b) | 15 Aug 84

| 57-2300 | 4-5 | 57-001(b) | 16 Aug 94

57-2300 Q-1 57-001(b) | 16Aug 94

57-2350 34 §7-001(b) | 16 Aug 94

57-2350 0-1 57-001(b) | 16 Aup 84

57-2300R | 0-1 | 57-001(b) | 16 Aug 84

57-2100 45-5 | 57-001(c) | 15 Aug 94

“57-3000 | 4.5-6 | 57-002 | 16 Aug 94

57-3100 | 9-10 | 57002 | 16 Aug 94

§7-2000 | 5.25-6 | 57-004(a) | 15 Aug 94

3¢ ] DD 2] <] ] < ¢

| 57-2000 | 6-7 | 57-004() | 15Aug 94

574000 | O0-1° §7-007 | 1 Dac94

§7-4010 | 0-0.5™ | 57.008 | 15 Sep 94

paA P Bd bt Pt 3 Do Bt B b bt B i B Dol
b Pt P Bt Pad B bt Bod bad ] B Bd o

P o3 Pt pd

“E7-4010R | 0-0.5 | 57-008 | 15 Sep 04

57-3000 4-5 57-002 | 14 Mar 86 X

X = Analytical report recelved from CST-8.

*  Sample coliected from O- to 8-in. depth directly below drum excavation. ‘

**  Sediment sample from leach fiald, callected at 0- to 1-ft depth at end of drain pipe in
excavation trench. '

5.1 PRS 57-001(b): Settling Ponds and Outfall

This PRS comprises two seiting ponds, GTP-3E (east) and GTP-3W (west), as wall as an outfall
area (Burns Swale). Pond GTP-3E was originally used as the mud pit for the drilling of well GT-2.
Pond GTP-3W, which waa much larger (estimated to have been about 20 1t deep), was used in
conjunction with not only well GT-2 but with the other deep drill holes at the site and was therefore
considered to have the higher potential for contamination. For this reason, Pond GTP-3W was
selectad for sampling. Burns Swale, which received the digscharges from Pond GTP-3W and the
other settiing ponds, was also sampled. On the basis of the analytical results, we recommend
NFA for Pond GTP-3W and Phase [l invastigations for Burns Swale,

RFI Report for PRSs 57-001(bj, 23 Apnil 1996
§7-001(¢c), §7-002, §7-004(e).
§7.008, 57007
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§5.1.1 ., History

PRS 57-001(b) is discussed in detail in Section 5.2 of the RFi Work Plan for OU 1154 (LANL
1994, 1159).

Pond GTP-3W was created by constructing an approximately 10-ftshigh berm across the head of
Burns Swale, a natural drainage channe! at the southern sdge of the sile, and excavating into the
wif. A spillway diracted overflow water around the west end of the berm and into the swale. This
pond was used as a settiing pond for particulates from the water used in the drilling and circuiating
operations. After tha particulates had seftied out, the water was either recirculated or discharged
into the swale. Materials antering this PRS were drilling muds (which included barite and
lubricating materials) and chamical constituents dissclved by the water as it ¢irculated through the
hot rocks deep underground. In addition, dissalvad solids in the water were precipitated in the
gettling ponds as the water cooled; thase may have added contaminants such as metals to the
i pond-bottam sludge. :

512 Description

PRS 57-001(b) is described in Section 5.2 of the RFI Work Plan for OU 1154 {LANL 1984, 1159)
and In Section 1.2.1.1 of this report.

6.1.3 Previous Inﬁsﬂgatlons

Investigations were conducted for this PRS and for the other settling ponds throughout the
gecthermal energy recovery project, because water quslity, extent of infiltration from ponds,
surface releases, and contaminant accumulation in plants were all of concern for experimental as
well as environmentai ressons, The conclusions of these investigations are summarized below.
(See Section 5.2 of the RFl Work Plan for QU 1154--LANL 1994, 1158-—for further details.)

5.1.3.1 Water Quality

The chemical charasteristics and quality of the pond water varied greatly, depending on the type
of oparation being camiag out; for example, In addition to additivas from drilling operations being
discharged to the ponds, Water used fi-the geothermal energy recovery experiments and drilling
1 HAl operations was returned to the ponds for reuse, and frash water was added periodically to replace
discharged or evaporated water. Over time, through these processes, the concentrations of
chemicals in the ponds increased-—aspacially total dissolved solids and residual concentrations of
alaments such as arsenic, lithium, boron, and uranium. The qualily of the water in ponds GTP-1E
(PRS §7-004[a]) and GTP-3W (PRS 57-001([b]) was describad In the RFI Work Plan as *slightly
above discharge standards,” as “‘deteriorating, due to sulfates and TDS,” as “highly mineralized,”
and as having “elavated lithium and boron." The average chemical compesition of the pond

-

- waters for 1977 and 1978 are shown in Table 5-3 of the RF| Work Plan for OU 11584 (LANL 1994,
1159).
514.32.2 inflitration From Ponde

Findings from the drifing of several test holes showed that water from the settiing ponds was
infiltrating the underlying tuff, at a rate of about 4 million liters per year. According to water
balance calculations, approximately 31% of the water brought anto the site was lost by this route.
(At the same time, as discussed iater In this report, sampling of the tuff beneath the ponds did not
| . shew any contaminatiorn.)

7

RF1 Report for PRSs 87-001(b). ‘ 25 April 1996
57-001(c), 57-002, 57-004(e),
67-006, 67-007
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51.3.3 Surface Releasas

Water from the settling ponds was pericdically released from Pond GTP-3W into Bumns Swale. To
ansure compliance with EPA standards for irrigation, the watsr in the pond was sampled before
esch planned surface release; if it did not meet the standards, the water was not releasad untif tha
relevant constituent concentrations had been reduced. The quality of the water ullimately
released to Burns Swale, then, met EPA's proposed standards for continuous irrigation and
livastock consumption.

51.34 Accumulation In Plants

Betwean the mid 1870s and mid 1980s, samples of vagatation wars collected from the bottom
and banks of Bums Swale. Although the plants showsd no visible signs of strass, chamical
analysis revealed concentrations of boron and lithium In the foliage, at levels reported In the
literature to cause plant damage. The foliage was also analyzed for arsenic, cadmium, and
fluoride, but nons of thege was found st levels considered toxic to the plants. Bacause all of thase
alemants werae known to be present in the pond water, their pressnce in the plants was attributed
to the discharges from the ponds.

514 Field Invastigation
The sampling done at PRS 57-001(b) is summarized in Table 5.2.
JABLE &-2
PRS 87.001(b): SUMMARY OF SAMPLING

Location | Sample D | Depth(ft) | Sample Sample Request Number
1D Matrix | SVOCs | INORG | TOTALU

57-2200 AABES560 11-12 30i} 18570 18574 | 18&74
§7:2300 | AAGSEEI | 4-5 sai 18570 | 18674 | 18574
57-2300 AABS562 0-1 soll 18570 18574 18474
57.2300 AABJ388 QA" SOil 18570 | 1 8574 18574
57-2350 AABSSE3 3-4 sail 18570 18574 18574 |
57-23580 AABE564 0-1 goil 18570 18574 18674

5141 Pond GTPIW

Pond GTP-3W, the larger and most usad of the two ponds in this PRS, was the focus of the
Phase | investigation; it was assumed that the contents of this pond, as revealed by sampling,
would be representative of the contents of Pond GTR-3E ag well, The sampkng location for this
pond was designated §7-2200.

At the time of its decommisgsioning, Pond GTP-3W was mucked out and backfilled—reportadly not
only with clean soil but with large boulders taken from a local road construction project. Bacause
the boulders were probably of the same rock type as the Bandelier Tuff underlying the pond, the
sampling approach proposed in the RFI Work Plan was to drill an additional 10 ft whenaver tuff

RFI Report for PRSs 57-001(b), 26 April 1996
57-001(c). 57-002, 57-004(a),
57-008, 57-007
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was encountared, to ensure that bedrock had been reached. not a boulder. This procedure was
found to be unnecessary, however. At 11 ft, a layer of the black "service material” (sludge-iike
mixture of drilling mud and additives, not entirely removed by the mucking out) was encountered,
The black coloration of this material may be duse to the thousands of pounds of lignite (2 low-grade
coal) that was & component of the drifling materials. Visual abservations of the “"service material”
and x-ray fluorescence (XRF) screening, for barium, of sediments from this layer indicated that
the 11- to 12-ft depth would contain the highest concentrations of chemicals. Below this layer, at
16.25 &, tuff bedrock was encountared. Drlilling continued to a fina! depth of 17.25 &,

Beginning at a depth of 3 ft, the core was sampled at 1-ft intervals; thase samples were fiald-
scraened for metals by XRF and for VOCs with either an organic vapor analyzer (OVA) or a
photoionization detector (PID), Per the RFI Work Plan, these fleld screenings, as well as visual
obsarvations, would be used to determine the horizons having tha highest constituent
concentrations=an approach adopted because the original depths of the ponds where the most
contaminated sediments should be found were not precisely known. The sampiss to be submitied
for laboratory analysis, one for maetals and one for SVOCs, were 1o come from those horizons, If
no horizon of high constituent concentration was indicated by the field screening for sither metals
or organic compounds, the sampls was to be taken from the bottemn of the hole. Because the Hnu
meter did not measure any VOCs at any core heorizon, both the metal and the SVOC samples
were collected fom the 11- to 12-ft depth (the "sarvice” matarial) on the basis of visual
chservations and the ralatively elevated XRF barlum readings at that depth (gee Table 5-3).

TABLE §-3

SAMPLING LOCATION 67-2200: BARIUM CONCENTRATIONS
IN SOILS, DETECTED BY FIELD XRF

Depth Barium Concentration
(f) {mg/kg)
2-3 2285
34 1221
4-5 818
__§ -7 166
7-8 358
8-0 1543
g-10 1612
11 -12 5318
12-18 4 5058
13-14 1009
14 - 15 - 268
15-18 1172
18- 17 ' 440
17-18 175
5.1.4.2 Burns Swale

Shaliow surface (0-1 ft) and subsurface sediment samples ware taken at two locations in Bums
Swale: (1) 57-2300, just south of the perimater fance, at the Inlet of the swale; and {2) 57-2380,
approximately 100 ft downstream of 57-2300. Although the RFI Work Pian had called for
sampling 100 ft and 150 f south of the site's boundary fence, the rugged terrain and extremely
muddy conditions caused by recent heavy rains made the latter location inaccessible by the drill
rig. it was therefors dacided to coflect one sample just south of the fence and the second ona at

RFI Report for FRSs 57-001(b), 27 Apil 1996
57-001(c), 57-002, 57-004{a), -
57-000, 87007
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the location 100 ft south of the fence. Both of the salected sampling locations were judged to be
in sediment traps within the swate,

The Work Plan aiso called for collection of subsurface samples from the sedimeants overying the
bedrock surface. unlass XRF scraening revealed elevated metal (barium) concentrations in
intervening horizons. Bedrock was estimated to lie at a depth of 3 - 8 ft at both locations.

Sampling locatlon 57-2300: Evidance of historical surface water discharges were noted at this
location, One surface sample and a replicate were collected from the 0- to 1-ft depth and were
submitted for total metals, total uranium, and SVOCs, Tuff was encountered at 7 ft, and boring
continued to a final depth of 9.75 fest. The subsurface sample was collected at the 4- to 5-ft
depth rather than at the tuff intarface, on the basis of the slightly elevated barium concentration
found at thia depth as measured by XRF (Table 5-4). This sample was analyzed for total metals,
total uranium, and SVOCs. No “sarvica material” was noted on the ground surface or in the
collected cora.

TABLE 64

SAMPLING LOCATION 57-2300: BARIUM CONCENTRATIONS
IN SOILS, DETECTED BY FIELD XRF

Depth Barium Coneentration
(ft) (mgrkg)

0-1 232

258

293

494

237

159

127

-

R n| Dol
[« IR (e JEI S E S F ]

Sampling location §7-2350: This slte, situatad at the bottom of the eroded stream channael, alsc
shows evidence of historical surface water movemant One surface sediment sample was
collected from the 0- to 1-ft depth and submittad for total metals, total uranium, and SVQC
analyses. Tuff was encountered at 3.5 feet, and boring continued to a final depth of 4.5 #.
Bacause XRF scresening of samples from shallower depths did not show elevated barium
concentrations (Table 5-5), the subsurface sample was collacted at the tuff interface; it was
analyzed for metals, total uranlum, and SVOCs. '

JABLE 8-§ _
SAMPLING LOCATION 87-2350: BARIUM CONCENTRATIONS
IN SOILS, DETECTED BY FIELD XRF
Depth Barium Concentration
(fy) (méfkg)
3.4 129
4-5 104
REI Report for PRS3 57-001{b), 28 . April 1966

57-001(c), S7-002, 57-004(a),
87.008, 57-007
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5.1.5 Background Comparlsons

All inorganic analytes, except silver, detected in soil samples from PRS 5§7-001(b) were compared
with their natural background Upper Tolerance Limits (UTLs) (ne UTL is avallable for silver).
These whose concentrations exceeded background UTLs are shown in Table 5-8. As shown in
Table A-1 {Appendix A), which liste the complate analytical rasults for those soll samples, all of
these analytes except arsenic, barium, calcium. ¢cadmium, copper, lead, magnesium, manganese,

" sodium, total uranium, and zinc were eliminated as COPCs because they were detected at
concentrations balow thelr respective background UTLs. In the case of siiver, for which no UTL
has been established, detected concentrations were below the SAL for siiver in soll (400 mg/kg).
Silver was therefore eliminated as a COPC. The detection fimits for antimeny, which ranged from
<4.9 to 5.3 mg/kg for these samples, were greater than the UTL for antimeny in soil (1 mg/kg); but
because all reported antimony concentrations were less than the SAL {32 mg/kg), this analyte
was algo eliminated as a COPC.

The locations from which samples were collected that contained analytas in concentrations
axceeading background UTLs ara shown in Figure 5.2, -

JABLE G-6

PRS 57-001(b): INORGANIC ANALYTES FOUND IN 8OILS AT
CONCENTRATIONS GREATER THAN BACKGROUND UTLs

Chemical Location Sample Depth | Concentration UTL
L[] No. (ft) (ma/kg) {mg/kg)
57-2200 AABS580 11-12 103(J)
Arsenic 57-2300 AABS562 0-0.5 30(J) 7.82
§7-2300R AABB398 0.0.5 22(J)
| 57-2200 AAB5580 11-12 11200
Barium | 67-2300 AAB5562 0-0.5 525 315
57-2300R AABB3BE 0-0.5 523
Calcium 57-2200 | AABSSG0 | 11-12 22600  |° 8120
Cadmium 57-2300 AAB5561 4,45 4.3 27
__57-2350 AABBS84 0-0.8 3.1
Chromium §7-2200 AABS580 11-12 23.8(J) 18.3 |
copper §-2200 AA@SSSO 11-12 218 30,7
Magnesium | 57-2200 | AABSBE0 | 11-12_ 25100 4810
Manganese 57-2350 AABS564 0-0.5 862 714
Sodium §7-2200 AABS5560 11-12 2800 915
Lead 57-2200 AABS560 1112 167 23.3
Total Uranlum | 57-2300 | AAB&S5&1 45 1.868 187
2ing 67-2200 AABS5660 11-12 221 50.8

The twelve metals shown In Table 5-8 are retained as COPCs and will be evaluated further in the
scresning assessment. ’

RFl Report for FRSs 57-001(b), 29 ’ . April 1996
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Figure 5-2. PRS 57-001(b): Locations from which samples were collected that contained analytes
in concentrations exceeding background UTLs

Source: FIMAD, 11/21/95, 3103966
Modifled by: C. Rivera Lyons 1/28/86
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5.1.6 Evaluatlon of Organic Constituents

No arganic chemicals were detected in soil eamples from PRS 57-001(b). See Chapter 4, Section
4.2.1.

817 Human Health Asgessment

5.1.71 Screening Assessment for PRS 57-001(b)

The twalve inorganic analytes retained as COPCs aftar comparison with their background UTLs
ware next compared with their SALs.

6.1.7141 Pond GTP-3W

Tha concentrations of the COPCs found in Pond GTP-3W, as compared with their SALs, ars
shown In Tabla &§-7.

JABLES-7
POND GTP-3W:
CONCENTRATIONS OF COPCs vs SALs
Chemlcal Location | Sample Dapth Type Concentration SAL
1o No, (ft) (mg/kg) (mg/kg)
| Arsanic £7-2200 | AAB5S60 | 11-12 care 103(J) N/A
Barium §7-2200 | AABS560 | 11.12 core 11200 5300
Calchm | 57-2200 | AABS5E0 11-12 core 22900 No SAL
Chromium 57-2200 | AABS560 11-12 core 23.8(J) 210
Copper 57-2200 | AAB5560 | 1112 cora 216 2800
Lead §7-2200 | AADSSBO | 1112 core 167 400
Magnesium 57-2200 | AABSSB84 | 11-12 cgre 25100 No SAL
Manganese 57-2200 | AABS560 | 11-12 cora 389 Na SAL
| Sodium §7.2200 | AABSSED | 1112 core 2800 No SAL
Zinc §7-2200 | AABS560 | 11-12 core 221 23000

Greater than or equal to 8AL. Only barium was detected at cancentrations above its SAL.

No SAL. Argenic, calcium, magnesium, manganess, and sodium fall into the No SAL category.
For calcium, magnesium, and sodium, no SALs have been established because they are essentiat
nutrients. As shown in Appendix C, their concantrations at PRS 57-001(b) ars well balow the
recommendad dally sllowances (RDAg—National Ressarch Council 1989, 1281), On that basis,
calclum, magnesium, and sodium are aliminated as COPCs. For arsenic and manganese, the
calculated SALs are below the background UTLs of the Los Alamos background dataset; the
background UTL, then, in essence bscomes the SAL. For manganese, the concentration
detectad in the sample from the pond was below the background UTL, and on that basis
manganese is aliminated as a COPC. Arsenic Is retained as a COPC bacause its concentration is
elevated with respect to its background UTL,

Below SAL, Chromium, copper, fead, and zinc were all detected in cancentrations below thelr
respactive SALs.

RFi Report for PRSs 87-001(b), 31 Apail 1996
87-001(c), £7-002. 57-004(s), :
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‘,[.
Multiple Chemical Evatuation, To evaluate multiple chemical effects for this data set, chamicals
detacted at concentrations below their respective SALs ware grouped according to their
toxicological sffects (carcinogenic or noncarcinogenic). Because thare was only one carcinogen
(chromium). muiltiple chemical effects were evaluated only for tha three noncarcinogens. The
concentration of each was normatized to its SAL, and the results wers summed, as described in
Subsection 3.4.1. Table 5-8 shows the resuits of the multiple chemical evaluation for the thres

noncareinogens.
TABLE 3-8
POND GTP-3W: MULTIPLE CHEMICAL EVALUATION
Chemical Concentration SAL Normalized Value
(mg/kg) (ma/kg)
Copper 216 2 800 0.08
Lead 167 400 0.42
| Zinc 221 23000 0.01
Sum ¢f Normalized
Values . 0.5

Thas rasults of the multlpla chemical avaluation based on noncarcinogenic affects is lags than ana
{0.51), indicating that potential adverse human heaith effects from exposure to thase chemicals
are uniikely. Therefore, all three chemicals are eiiminated as COPCs,

Tha COPCs remaining for Pond GTP-3W are arsanic and barlum.

517142 Burns Swale

Because Burns Swale did not receive any flll material (the sits was not decommissioned),
samples were collected from surface soils and from either the tuff interface or from the subsurface
depth judgad ta have the highest concentration of potential contaminants. The maximum detected
congentrations of the COPCs found In Burns Swale, as comparad with their SALs, are shown in
Table §-9.

RF] Report for PRSs 87-0G1(b), 32 April 1988
57.001(¢c). 57-002, 57-004(0),
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TABLES-9

BURNS SWALE:
CONCENTRATIONS OF COPCs va SALs

Chemical Location {Sample No.|Depth (#), Type Concentration SAL
1D : (mgrkg) (mglkg!
Arsenic §57-2300 | AABSS62 0-1.0 surface 30(J) N/A
57-2300R | AAB83g8 0-1.0 surface 22(J)
Barium 57-2300 | AABS562 | 0-1.0 | surface 525 § 300
57-2300R | AAB83968 | 0-1.0 | surface 523
Cadmium 57.2300 | AABSS561Y 4-5 core 4.3 38
67-2350 | AAB5564 | 0-0.5 | surface 31
Manganese 57-2350 | AABG664 | 0-1.0 | surface 662 N/A
Uranium §57-2300 | AABS561 1112 cora 1,869 230

N/A = Not applicable. SAL is below background concentrations.
230 mg/kg is the SAL for uranium soluble salts,

Greater than or equal to SAL. No chemicals fall into the greater than or equal to SAL category.

Neo BAL, Arsenic and manganass fall into the No SAL category becausae the calculated SALs are
below the background UTLs of the Los Alamos background dataset. The background UTL. then,
in esgence becomes the SAL. Arsanic and manganese are retained as COPCs bacause ther
detected concantrations in Burng Swale ara eievated with respact to their background UTLs.

Balow SAL. The detected concentrations of barium, cadmium, and uranium were all beiow the
respective SALs for these analytes. Antimony detection limits for thase samples were all greater
than the UTL but were isss than the SAL for antimony in s0il (32 mg/kg). For this reason,
antimony is categorized as below SAL.

Muitiple Chemical Evaluation. To evajuate multiple chamica! effects for this data set, chemicals
detacted below thelr regpective SALs were grouped according to their toxicslogical effects
(carcinogenic or noncarcineganic). All of the chemicals in this group are noncarcinogens. The -
concentration of each was normalized {o its SAL, and the results ware summed as deacribed in
Saction 3.4.1. Table 5-10 shows the results of the multipie chemical evaluation.

TABLE6-10
BURNS SWALE: MULTIPLE CHEMICAL EVALUATION

Chemical Concantration SAL Normalized Value
{mglkg) (mgikg)
Barium - 525 §300 0.10
Cadmium 4.3 38 0.11
Uranium 1.898 230" 0.01
' Sum of Normalized Values 0.22

*230 mg/kg is the SAL for uranium soluble seits,

RFI Regort for PRSs 57-001(b), kX April 1996
57-001(c), 57-002. 57-004(a),
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Tha rasults of the multiple chemical evaluation based on noncarcinogenic effects ig less than one
{0 22), indicating that potential adverses human health effects from exposure to these ¢hemicals
ara unlikely. Therafore, all three chemicais are eliminated as COPCs.

The COPCs ramaining for Burns Swale, then, are arsanic and manganese.
5.1.7.2 Risk Assessmant for PRS 57-001(b)

Bacausa the elevated concentrations of arsenic and barium datacted In the pond sample ware all
found at 11-12 !t below the ground surface, there is no plausible route under the racreational use
scenario by which humans could be exposed to thesa contaminants, On that basis, no risk
assessment is required for Pond GTP-3W. '

The elevated levels of arsenic and manganess (exceeding UTLs) In Bums Swale, on the other
hand, could pose an unacceptable risk to humans, and a formal risk asasssment may be
necessary. Wa therefore propose an accelarated, focused RFI (Phase If) sampling program for
Burns Swale to assess the extent of contamination and thereby bettar estimate risk to humans,

6.1.8 Ecological Assessment

Given the largely undevelaped environs of this PRS, the potential for receptors to come In contact

~ with contaminants is high. Threataned and endangered species and/or sensitive habitat (see
Chapter 2, above) will be considered in the Phase Il investigation, following the guidance of Keller
(1995, 24-0074), This PRS will ba agsessed through the new Ecological Exposure Unit (Ecozone)
approach, which considers contaminants with concentrations greater than UTLs, when that
approach has baen approved through the ER Project office.

5.1.9 Extent of Suspected Contamination

The purpose of the Phase | Investigations was reconnaissance; the aextent of suspscted
contamination in this PRS can be determinad ¢nly if additional data are collected.

The suspectad contamination of Buma Swale, which is a result of discharges from Pond GTP-3W,
consists only of argenic (location §7-2300) and manganess (location 57-2350) and spparently is
limited to the surface. For arsenic, th®’concentration at sampling location 57-2300 (nearest the
diacharge point) was shove the UTL In the surface sample but not in the subsurface sample.
{Arsenic was balow UTLs in both the surface and subsurface samples from location 57-2350, 100
ft farther downstream.) For manganase, tha concantration in the surface samplée at iocation 47-
2350 slightly exceeded the UTL and (n the subsurface sample was below the UTL. The extent of
suspected surface soll contamination in Burns Swale, thus, can be estimatad by determining
argenic and manganese concentrations in the surface solig, in the area from < ~e discharge point to
300 ft downstream.

6.1.10 Conclusions and Recommandations

In the case of Pond GTP-3W, the potential for human contact with contaminants, which are buried
11-12 ft below the ground surface, is negligible. For this reasan, we recommend NFA for the pond
pertion of PRS 57-001(b} on the basis of NFA criterion 4. This portion of the PRS will not be
added to the HSWA Module of the Laboratory RCRA operating permit and is proposed for
removal from the ER Project ist. For the Burns Swale portion, wa recommend Phasae Il
sampling, to determine tha extent of the arsenic and manganese contamination in surface solls

RFI Report for PRSS 57-001(b), } 34 April 1996
57-001(c). $7-002. 57-004(a),
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and to calculate human health risk undar the recreational land-use scenario. The sampling and
analysis plan for these Phase Il investigations is presented below.

5111 ' - Sampling and Analysis Plan for Burns Swaie Portion of
PRS §7-001(b)
5.1.11.1 Problem Definition

Two inorganic anatytes, arsenic and manganase, were detected in Burns Swale at concentrations
exceeding the background UTL. The results of a preliminary risk screening did not support an
NFA decigion. The indicaticn of elevated arsenic and manganesa, however, came from only three
surface soil samples (including one raplicata), and these came from the middle of the drainage—

~ the 2rea expacted to have the highest concentrations. This Phase Il sampling plan is dasigned to
determine the distributions of arsenic and manganese In Bums Swale surface golis. A human
health risk assessment will be performed on the basis of the sampling results. The human heslth
risk agsessment will define whether Burns Swale can be recommended for NFA or will require
corrective measures. o :

51.11.2 Sits Description

Burng Swale, a small drainage off the Fenton Hill site, courges through 8 wooded area (see
Figure 1-2 in Chapter 1 and Sections §.1 and 5.1.1 In this chapter). The source of the arsenic and
manganese found in the surface solis of the swala was the permitted fiquid diacharges from Pond
GTP-3W —a source that no longer exists bacause the pond has been decommissioned.

As stated in the RFl Work Plan, the depth {0 the nearest groundwater (perched on the Abo
Formation) at this location is approximately 450 & PRS 57-001(b) is not believed to pose a threat
to this or any othar groundwater: neither the tulf underlying the sludge layer in the pond system
nor the tuff underlying tha soil in Burng Swale has metal concentrations that exceed UTLs,
In?i?aﬁng that vertical movement of contaminants Into the tuff and towards groundwater is
minimal.

5.1.11.2 Historical Data

Elevated arsenic and manganese lavals were faund In surface soll sampies during Phase |
sampling in Burng Swale, at locations §7-2300 and §7-2350, raspectively (see Table 5-9 and
Figure 5-2). This contamination probably resuited from the discharge of fluids from Pond GTP-3W.

51113 Regulatory Drivers

. Because the Fenton Hill site PRSs are not part of the HSWA permit, there are no EPA regulatory
drivers for this investigation. The fact that RCRA hazardous constituents were found above UTLs
on non-Laboratory property, hewever, meana that the extsrnt of the elevated arsenic and
manganese concentrations on surface solla needs to be defined.

5112 Design of Sampling and Anaiysis Plan
5.1.12.1 Overview of Information to be Collected

Surface sail samples will be collected in Burns Swale and analyzed for metals. The data thus
obtalned will be the basis for a human health risk assessment under a recreational land-use
scenaric for hikers and campers. The primary COPCs are arsenic and manganese; secondary
COPCs are barium and lead, both of which were detected at concentrations greater than 10% of

RFI Report for PRSg §T-001(b), s . Aprit 1936
57-001(¢), 87-002, 57-004(a).
57-006, 57-007




SENT BY:DEPT OF ENERGY 3187 ; 3i43PM JENVIRONMENT & P° 3= 5058271544:817

Specific Results. Conclusions, and RecommendationsChapter 5 Chapier 3

their respactive SALs (even though lead was detected in the pond and net in Burns Swale, it was
deemed prudent to caiculate the risk associated with the potential presence of this noncarcinogen,
The pond is known to have been the source of contaminants in the swale, In this way, we can
verify the absence of risk under the hiker/camper scenaric). The distributions of these four
analytes will be determinad, and the upper 95 percent confidence limits of their maan

concentrations will be estimated.
51123 Assumptiona Underlying the Design

Arsenic concentration is highly carrelated with barium concentration in $oil samples previously

collactad at the Fanton Hill site (rz = 0.83), For this reason, surfaca soil samples (0- to 8-in.
dapth), to be callected at the approximate locations shown In Figure 5.3, will be analyzed for
barlum concentrations using the XRF mathod (LANL 1995, 0951). Those ¢oncentrations will be
usad as a surrogate for arsenic, both in selacting the samples to be submitted for laboratory
analysis and in determining the distribution of arsenic concentrations in soil. The precise locations
from which the selected samples were taken will be entared into the FIMAD database.

5.1.124 Requirsments for Dita Quality implied by Intended Data Use

The analytical techniques usad must be capable of measuring arsenic concentrations In soil to
below the SAL of 7.82 mgy/kg (down to 1.0 mg/kg). The XRF Instrument should be capable of
detecting barium concentrations in soil as low as 25 mg/kg.

5.1.12.5 Measurements to Verify Assumptions and Requirements

The results of laboratory analyses for barium and arsenic will ba used to estimate and qualitatively
evaluate the comelation betwaen the twa. (A poor correlation will not be considered causs for
concam if arsenic levels are close to the Lab-wide arsenic UTL.) It I3 assumed that areas whora
lead and manganese might be elevated are aiso closely correlated with elevated barium. The
lsad/barium and manganese/barium comrelations will also be estimated and evaiuated
quaiitatively. Because lead and barium are secondary COPCs and sxpected to contribute fittie to
the total estimatad risk, a poor correlation will not be considerad causa for concemn.

One fleld replicate sample will be collected from each of the three (or fewer) strata (see 5.1.13.1)
in Burns Swale for laboratory analysls, To evaiuata the level of precision of the results, we wil (1)
calculate the relative percant difference betwean each replicats and its “original” (the difference
divided by the average); (2) caiculate an average for aach field replicats palr in the FIMAD data
base that was analyzed for arsenic by the same analytical tachnique as that used for the Burns
Swale sampies; (3) if a field replicate pair's average is within the rangs of the arsenic
concantrations found in the Bums Swala samples, calculate a relative percent diffsrence for that
FIMAD pair; and (4) compare the FIMAD relative percent differences with those of the Burns
Swale samples, using graphical techniques such as boxplots. If the distributions appear similar,
we will consider the Buma Swale results as having an accaptabie level of precision. If they do
not, focuged validation of the analytical data may be required to determine whathar the Bums
Swale results are accaptable. The same procedure will be used to evaluate the laval of precision
of the analytical results for barium, lead, and manganase.

The distribution of above-background concantrations of arsenic I3 axpected to be limited to the
first 300 f of Bumns Swale, To determine the boundaries of thig distribution, a site-specific
background data set will ba established. Twenty background sampies will be collacted from
undisturbed areas near Bums Swale where soils are similar to those found in the swale and will

RFi Repert for PRSs 57-001(b), 38 Apiil 1998
57-001(c), 57-002, 57-004(s},
57-008, 57-007




: SENT BY:DEPT OF ENERGY i 1-31-87 § 3:44PM TENVIRONMENT & %§JEC-' 5058271544 818
. o

Speciic Results, Cone:- oy, und Recommendations

Chapter 5

QU-1154, Fanton Hili
LEGEND

2521 Road, Paved

Potentinl Relexse Site (PRS)

Figure 5-3. Sampling map for Phase Il Sampling Plan at PRS 5§7-001(b) Burns Swale Portion

Source: FIMAD, 11/21/35, Q103966
Modified by: C. Rivera Lyons 3/5/96
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be screened for barium by XRF, The UTL (the 85 percent upper confidence limif on the g5
percentile of the background samples) for barium will be estimated. The boundaries will then be
drawn to dalimit the area within which the above-UTL concentrations were found.

In the event that barium ¢ancentrations on the periphery of the sampling area still exceed the UTL
{i.8.. the area selectad for sampling was too small), the sampling area will be extended using a
grid systam similar to the one descriced below. Samples will be collectad and screened by XRF
until the boundaries become clear,

5143 Implementation of Sampling and Analysis Plan

5.1.13.1 Fleld Methods

For the XRF aurvey, & transect line will be established from tha discharge point down the cantar of
Burns Swale, for a length of about 300 ft. On either sids of thia center line, two additional transect
lines will be established: ane along the bank of the swals (3 ft bayond the top of tha bank) and ane
halfway between the bank and tha center line, for a total for five lines. (Should the "bank” not be
clearly defined, the lines will be located 3 ft and 15 ft from the channel center.) Samples will be
collectad at six iocations along each of these lines: at approximataly 30, 80, 105, 150, 225, and
300 # from the discharge point. Field observations, a tape measure, and pin flags will ba used to
astablish these 30 sampling locations in Burns Swale.

Bacause a stratifiad sampling schemae yieids a total variance less than or equal to the variance of
a simple sampling scheme, the XRF barlum results will be used to stratity the sampling area in
Burne Swale into not more than threa strata (representing areas of relatively "elevated," relatively
“low,” and “background” soll concentrations of barium/arsenic). In this way, the number of off-
site laboratory analyses will be minimized, as will the degree of uncartainty in the astimated mean
concentrations of araenic, barium, lead, and manganese. A subset of the XRF-screened samples
~=at least two samples from randomly selected locations in each of the three strata—will be
submitted to an off-site laboratory; they will be analyzed for arsenic, barium, lead, and manganese
by the SW-846 method (Method 3050 nitric acld extraction and appropriate analytical techniques).
The number of samples submitted for wet chemistry analysis will be such that the upper 95
percent confidence level of the maean arsenic concantration is not more than 5 times the mean
arsanle concentration. (For 15 samples praviously collsctsd at Fenton Hill, the range was 0.23 10
108 myg/kg, and the 95 percent confidente level of the mean was twics the mean.)

In addition, twenty locations will be selected, in deposits of a similar nature but far enough from
Bums Swale to have bean unaffected by the pond contaminants. for background sampiing.
These locations will be surveyed in accordance with LANL-ER-SOP-3.01.R1. The soil sampies
will be collected in accordance with LANL-ER-SOP-6.08 and will ba screened by XRF for barium.

5.1.413.2 Measursment Methods

In the Bullding OH-15 laboratory at TA-59, each soil sample will be thoroughly dried under a heat
lamp, ground with a ceramic mortar, and poured into the cups of a Speclrace 8000 XRF
instrument. The barium concantrations In the samples will be measured in accordance with
LANL-ER-SOP.10.08.RQ. Atthe same time, internal standards will be calibrated and performance
standards measurad. All the measurements, Including the intamal standards and performance
standard measuraments, are inciuded on printouts from the XRF instrument.

RFI Report for PRSs 57-001(b), 28 April 1996
§7.001(c), 87-002, $7-004(8),
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£.1.13.3 Field Decisions

Ag discussad in Section 5.1.12.3, the XRF barium measurements will be the basis for selaction of
soil samples to be analyzed for arsenic.

51.13.4 Sample Handling

The goil samples will be packed in 8 locked coaler for delivery diractly to the SMO, which will send
the samples to a contract laboratory, All analyses will be done by Method 3050 nitric acid
extraction and the appropriate ICP or AA analytical technique.

51135 Data Tracking

For in-house data, FIMAD will prepare a structurad blank table into which ESH-18 will enter the
barium XRF readings In mg/kg concentration units. Analytical data from contract laboratories will
coma directly to the SMO, which will be responsible for transmitting the data to FIMAD. Hard
copies of these data will be supplied to a data validator, who will be responzible for focused Level
Qna validation.

5.1.13.8 Schedule

The sampling activities, including sampling kit preparation, documentation, and surveying, should
take no longer than 3 days. Preparing the samples and doing the XRF measurements shouid
take 1.5 days. The samples will then be submitted immediately to the SMO for laboratory
analysis for arsenic, barlum, jead. and manganese, The off-site laboratory guarantess a 45.day
turnaround. The validation of tha data may take from 2 to 4 months. Sampling may take place at
rigk before the sampling plan has been reviewed and approved by EPANMED.

5.1.14 Data Assessment
8.1.14.1 Varification and Routiné Data Validation

The SMO and the data validator will use their standard procedures to verify and validate the
analytical rasults from the (aboratories. The SMO will elactronically transfar the data to FIMAD,
and the validator will place the appropriate validation qualifiers on the FIMAD data set, which will
then be available to the user by either Databrowser or Microsoft Access data accessing systems.

6.1.14.2 Data Quality Assessment

The data quality assessment will ba “qualitive” In natura. A chemist will review the results of the
routine validation to determine whether a focused validation is warranted for any of the data. To
determine pracigion, fisid duplicate results will be compared qualitatively with other field duplicate
pairs collacted throughout the ER Project at LANL. A technical team comprising a chemist, &
statigticlan, a human heaith risk assessor, and flaid personnel will assess the usability of the data
for determining the extent of arsanie contamination and far risk aggessment. if an estimated bias
might affect the determination or the outeoma of the risk assessment, the bias will be discussed
and the need for further sampling will be considared.

6.1.18 Administration
5.1.18.1 Project Task Organization

The organization for the Phase H investigations will comprisa the fellowing positions.

RFI Raport for FRS& §7-001(b}. 8 Apnl 1996
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Field Project Leader Qverall rasponsibility for project.

Field Team Manager Manages all field aperations for this task.

Field Team Leader Leads team in field operatians; responsible for waste
management.

Site Safety Officer Ensures that all operations are performed safely.

Samplers Physically collect samples.

Documentation Specialist Prepares field sampling kits and performs documentation in fieid.

Surveyor Rasponsibla for the survaying to be done in the field.

Surveyor's Helper Assists survayor.

XRF QOperator Operates Spectrace 9000.

8.1.18.2 . Training

All personnei participating in this tagk will have met ail the ER Project training requirements as
defined in LANL-ER-AP-06.2.R1 (LANL 1995, 0851).

51.18.3 Records

The field records and hard copies of analytical data will be in the custody of the fleld team
manager, who will be responsible for transmitting the Information to the Records Processing
Facility. .

51184 Oversight

No special oversight is being planned for this 1- to 2-day sampling operation. Because soil
samples were collected in the same area, by the same fleld crew, and using the same methods
during the Phasa | investigation, a readiness raview is not planned. The Health and Safety Plan
will be modifted slightly (new dates and names of personnal will be ncorporated).

6.1,18.5 Inspection/Acceptance Policles
Not relavant.
5.4.456.8 Reports to Managemaent

Additional reports to management are not required for this brief sampling operation.

5.2 PRS 57-001(c)—Settiing Pond GTP-2

Pond GTP-2, used during experiments related to geothermal energy recovery, contained
circulation fluids. After geothermal testing ceased, the pond was decommissioned, cleaned, and
filled with clean soil to the level of the original ground surface. As shown in Table A-1 (Appendix
A), which lists tha complete analytical results for those sail samples, all of these analytes except
arsenic, barium, calcium, copper, iead, magnesium, sodium, and zinc wera eliminated as COPCs
because they were detected at concentrations below their respective baokground UTLs, On the
basis of NFA criterion 4, we are recommending NFA for this PRS.

5.2.1 History

PRS §7-001(c) is discussed in detail in Section 5.2 of the RFI Work for QU 1154 (LANL 1894.
1159). :

RFI Report for PRSs 5T-001(8), 40 Apni 1998
57.001(c), 57-002, 57-004(0), )
57-008, 87-c07
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