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SUBJECT: EXTERNAL REVIEW . GROUNDWATER SAMPLING PLAN FOR
PAJARITO AND THREEMILE CANYONS

Themb]ectplanwaswparedin inse to HRMB comments on the RFI Report for OU 1093,
m:hgcf;g?mmdmmdemep along with additional comment responses, to HRMB by
y
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Wheeler. (Comment resohution forms attached). If you have any questions on this material
please contact Merlin at 661-5224.
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ATTACHMENT A

SAMPLING AND ANALYSIS PLAN-PAJARITO AND THREEMILE CANYONS
GROUNDWATER INVESTIGATION

10  Problem Definition

RF1 Phase 1 sampling st former OU 1093 indicated the presence of severs! potential contaminants in
soils and groundwater, primarily volatile organic compounds (VOC) and high explosives (HE). Data on
ﬂnohwvedconcmmwsmmwdmChW4ofﬁwRﬂPhuelmpon(LANLl995 1255).
memlymmmdmmdncommmmwhwhmwdedmmdwuaqwﬁymmloz
-dichloroethane (EDC), which was detected near three now-abandoned septic systems. Notable detections

ofthesepotmthlconmmamshownmﬁgm i-1.

mmgdmm&mﬁummdmup-gﬁimﬁomTA-ls in Pajarito Canyon contains high
exp!oswecompoundsmddegmdabmpmdm ‘However, samples were collected only once from the
Wmfmlk.mﬂmusnodnmtmfomatmnonmnalvmmy

: Sampleo were co!leaed qtmteﬂy and analyu;dtfo: high explosives at 8 location within TA-18. The
location may potentia lybeaﬁeaedbylmmummumﬁomafomerﬁmgm,bmﬁwmplmg
data (Table 1- l)pnmdosomemformauononexpeaedmmlvambﬂny

’l’uble !-!. Coleeltraﬁou of HMX ll Welb MW-I, 24 3, and -4 (1G/T)

w——

o Well 10193 1 204 ] 194 295
MWl 3.1, 143 134 TNA
CiMw=2 o o f23 - -3.-3 3.2 NA

: MW‘4: » .3.2(dnp 3.5) . 3.2_ ' 133(dup3.4) 134

mcdmfm}mmnlenstasmnch vanab:htyamongthe fourwells for a particular sampling event
as from eventtocventforapamlarwell ‘For these data, samplmgand measurement variability
appeusmobwummymdmeeof seasonal variability.

Additional data are required to establish:

e Whatis lbemgnmidc and seasonal variability of potential contaminant concentrations in
groundwater and surface water entering TA-18 from up-gradient locations?

o How does the magnnudeand seasonal variability of potential contaminant concentrations vary
within and down-gradient from TA-18?

e Is there evidence of potential contaminant sources within or down-gradient from TA-18 that are
degrading water quality $0 as to exceed groundwater or surface water quality standards?

'SAP Pajarito Canyor-Draft |
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20  SAPDesign
21 Overview

The Hydrogeologic Work Plan (LANL, 1378) proposed a number of shallow alluvial wells in Pajarito
and Threemile Canyons. These wells will sugment existing wells within and down-gradient from TA-18
to establish a relstively dense groundwater sampling network. In addition, flowing susface water snd
springs up-gradient and down-gradient from TA-18 will be sampled to determine influent and effluent
water quality and potential contaminant concentrations. The sampling will be done in severa! stages, as
follows:

Stage 1. Determine Potential Contaminants

e Collect water samples from flowing streams and springs in Threemile and Pajarito canyon up-
gradient from TA-18 for a minimum of 3 quarters (9 months) to evaluate the magnitude and
variability of potential contaminant contributions to groundwater from these sources.

s Collect groundwater samples from selected existing wells up-gradient from, within, and down-
gradient from TA-18 to determine magnitude and variability of potential contaminant

* Install one monitoring well in Threemile Canyon up-gradient from all potential contaminant
sources within TA-18 to determine up-gradient water quality in Threemile Canyon.

] Recordsuumﬂowdahandwawrlevel elevaﬁmsmmonnonugwellsmﬂwmﬁymona
quarterly basis to obtain water balance information for the study-area; and possibly establish
some hydrologlc pamnem smh astmnsmtssmty, for: the shallow aquifer.

’rhedaueonectedfmm’ \nsmgewx!!beuwdwshomnﬂle!mofpotenmlcommandmm
se the distributic aminants in the study area. The number and locations of
=d bynotmgmsmﬂmandduwn-pndmtﬁom'n\-ls
_toexplamﬂ:eobmedwaterqnalxtym Hydmlogxc

ambnesmaybemmdbaudmswgel mplmgmh&%ewllee@dahmllbeusedmmbhsh
thefull nmandawutof potential contaminant concentrations within former OU 1093.

22 Target Anlytu

Stage 1 wnplmgwdlmommdlmﬂyucdmﬁomwhxchmlmsmmmeducomsby
the screening assessment portions of the RFI report. Table 2.2-1 summarizes these COPCs by PRS.
From the table, it is evident that constifuents from all major analytical suites (inorganics, VOCs, SVOCs,
}m.andmdwmbdu)wmdmaedaoacmmmPRSs.andwsllneodtobemhdedmﬂnpmposed
sampling. Results from the first phase of sampling will be used to refine the list, possibly reducing the
number of suites analyzed at a particular Jocation.

SAP Pajarito Canyon-Dnﬁ v 3 June 27, 1997
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Table 22-1 Primary COPCs Retsined by Screening Assessment

FRS Description | imorganics | VOCs | SVOCs | HE | Radionuclides
18-001(a) NR NR_ NR —__IWR Thorium
18-001(b) | Sewer Line lead, barium | EDC PAHS, bis(2- |NR

| | ethylhexyl)
. phthalate _
18-001(c) | Sump NR NR NR NR_ NR
18-002(a) | Firing site NR NA NR NR NR
18-002(a,b) | Firing Site NR NA NR NoSAL - |NR
27-002 Firing Site NA NoSAL | NR
18-003(ab) | Septic System | lead, TCE, PCE, | PAH, NA Py, U
EDC
18-003(c) | Septic System | Hg, EDC, [PAH, 2-4DNT, |U.Pu
pentachloro- | 2-6 DNT
— enol
18-003(d) | SepticSystem | NR EDC, I-1 | ICE, I-1-2
dichloro- trichloro-
cthane ethane
18-003(¢) | Septic System | NR NR TCE NA NR
18-003(f) | SepticSystem | NR NR PAH NA NR
18-003(g) | Septic System | NR Benzene, 1-4 | bis-(2- NA NR
dichloro- ethylhexyl)
benzene phthalate,
4-methyl-
phenol
18-003(h) | Septic System | NR NR phenols NA NR
18-004(a,b) | Collection tanks | NS NS NS NS NR
18-005( ine. . |NR NA NA NR NR
18006 Uranium Solution | NS NS NS NS NS
18008 |UST._|NA_ NR NR NA NA
18-010(b) |StormDrain .~ |NKR INA NR NA NR
[18010(c) _|StormDram____|NR NA PAHs NA NR
| 18-010(d) __|StormDrain__|NR NA PAHS NA NR
18-010(¢) _ |StormDrain -~ |NR NA PAHs NA NR
18-01(0) | Storm Drain - | NR NA NR NA NR
18-011 Soil NR NA NA NA NA
18-012(8) | Dramand outfall | NR NA PAH NA NR
18-012(b) | Drain and outfall | antimony, NA PAH NA NR
copper, lead,
mercury
18-012(c) | Drain and outfall |NR NA NR NA NR
18-013 Waste tank NR NR PAH NA NK
NR - No COPCs retained by screening assessment
NS - Not Sampled
NA - Not Analyzed
SAP Pajarito Canyon-Draft 4 June 27, 1997




23 Sampling Locations

Plate 1 shows the location of PRSs where COPCs were retained by the screening assessment. and
principal COPCs at those locations. The figure also indicates the locations of existing monitoring wells,
and proposed sampling locations for Stage | of this investigation. Table 2.3-1 describes the purpose of
sampling at each of these locations, and the suites for which analysis will be requested at each.

24 Measuremeants and Sampling Procedures
24.1 Well Development

Al of the shallow monitoring wells within TA-18 (MW-1 through MW-16), well BG-1 up-gradient from
TA-18, and Wells MW-17 and MW-18 down-gradient from TA-18, were constructed with 2-in. PVC
perforated casing. Well developrent was commonly performed by pumping or bailing the well, and
development was not sufficient to reduce turbidity to an acceptable level. All of the wells scheduled for
Stage | sampling (Table 2.3-1) will be further developed using surge blocks or other methods in an
attempt to reduce turbidity. In addition, all wells will be fitted with a low-volume bladder pump set
approximately in the middle of the water column in the well. Experience with other sampling has shown
that this results in minimal disturbance of the water in the very bottom of the well bore, where any
sediments tend to settle. The goal of the additional well development and the use of bladder pumps is to
obtain water samples with a turbidity less than 5 Nephlometric Turbidity Units (NTU), the sample
acceptance criteria specified in ER-SOP-06.02. The PCO series wells are currently equipped with
bladder pumps, and samples generally meet the turbidity acceptance criteria. After well development
and bladder pump installation, all wells will be allowed to stabilize for at least two weeks before
sampling.

2.42 Water Levels

Before each sampling event, the depth to water will be determined in each well. Previously surveyed
elevations of the measurement point (typically top of casing) will be used to plot water level clevations
for each well and develop water table contour maps. Stream channel segments in which surface flow is
occurring will also be noted, and used as an aid to contouring. (The presence of a flowing stream
indicates a potential for groundwater recharge or discharge, depending on the relative elevations of the
stream channel and adjacent groundwater elevations.)

2.4.3 Stream Flow

Stream gauges are currently in place in Threemile and Pajarito Canyons (Figure 2.4.3-1) The gauge in
Pajarito is equipped with a continuous recorder; the one in Threemile requires direct reading. The gauge
in Threemile will be read on a periodic basis throughout the Stage | sampling period. The frequency will
depend on antecedent and current runoff conditions, being more frequent when runoff rates vary greatly,
such as during summer storm periods or spring snowmelt. A third stream gauge will be installed near the
eastern {(downstream) boundary of TA-18.

The stream flow data, coupled with groundwater elevation measurements, will be used to estimate water-
balance relationships for the shallow aquifer.

SAP Pajanito Canyon-Draft 5 June 27. 1997
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244 Well Driliing and Water Sampling Protocols 3
2.44.1 Well Construction

All new wells for both Stage 1 and Stage 2 sampling will be constructed in conformance with ER SOPs
04.01, 04.04, 05.01 and 05.02. The typical design for wells MW-1 through MW-17 is illustrated in
Figure 2.4.4.-1. The proposed design for new wells, as given in the Hydrogeologic Work Plan (LANL,
1378), is shown in Figure 2.4.4.-2. The new wells will penetrate the entire saturated thickness of the
alluvial aquifer, which is underisin by unsaturated or partially saturated Bandelier tuff. The wells will be
screened throughout the full saturated thickness, and, where possible screening will be extended above

" the saturated zone to allow for rises in the water table. However, a minimum of 5 ft is required between
the sutface and the bottom of the bentonite seal to ensure proper sealing of the well annulus.

2.4.4.2 Surface Water Sampling

Samples of stream flow and spring discharge will be collected in conformance with ER SOP 06.13.

£ Samples will be collected with a peristaltic pump to minimize air contact during sampling. For purposes
i of comparison with various water quality standards, and for the intended data uses, aliguots for the
various analyses will be either filtered, non-filtered, or both, as indicated in Table 2.4.4-1.

Table 2.4.4-1 Filtered and Non-filtered Surface Water Samples, by Analysis

Analysis Filtered Non-Filtered 3
TAL metals {except Hg) X (livestock watering standards)
Mercury X (livestock watering, wildlife
habitat standards)
Selenium X (wildlife habitat standards)
vOC
SVOC
HE
o Major cations/anions X (water chemistry)
; Cl

Ik R e b b

2.44.2 Groundwster Sampling

Groundwater samples will be collected in conformance with ER SOPs 06.01, 06.02, and 06.03. Well
= purging will be accomplished with the installed bladder pumps. Aliquots for major cations/anions will
be filtered; aliquots for metals will be filtered and non-filtered; all other aliquots will be non-filtered.
o Field measurements of pH, turbidity, TDS, and temperature will be made.

2.44.3 Sediment Sampling

Sediment samples from the wetland areas will be collected with a hand auger, in conformance with ER oy
SOP 06.10. Samples will be collected from a depth interval of 0-6 in. (See Comment 1.c.iv of this NOD 3

Response.)

= SAPPajarito Canyon-Draft 7 $une 27, 1997
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2444 Field QC Samples

The types, number, and purpose of field QC samples are shown in Table 2.4.4-2. Duplicates and PE
samples will be submitted only for VOCs, SVOCs, and HE because VOCs and HE are the primary
COPCs in the area under investigation. Residuals from high explosives, such as 2-4-6 trinitrotoluene, are
reported by the SVOC analysis. Some constituents from these suites are expected to be present at
concentrations near screening action levels or water quality standards. Confidence in the reported
concentrations of VOCs, and of both HE and associated residuals, will add support to any conclusions
regarding possible sources of observed VOC and HE concentrations.

Table 2.4.4.-2 Field QC Samples

Sample Type Number i‘ng'_pon

Duplicates 3 samples for each quarter, Obtain variance estimates for the two
analyzed for HE, VOCs, and primary COPCs (VOCs and HE
SVOCs constituents) previously observed in

_ TA-18 groundwater samples.

Trip Blanks 1 per shipping container Evaluate possible cross-contamination
containing water samples for among sample containers.
VOC analysis

Performance Evaluation 2 samples for each quarter Evaluate analytical iaboratory

Samples for HE, VOCs, and  performance.

SVOCs (especially HE

residuals)

2.4.4.5 Sample Analysis Methods

The methods proposed for sample analysis are given in Table 2.4.4.-3

Table 2.4.4-3 Analytical Methods

Analyte Method
[TAL metals EPA 6010
Mercury TEPA 6010
Selenium EPA 6010
VOCs VEPA 8260
SVOCs 1EPA 8270
HE EPA 8330 7727
Major cations/anions Standard methods
Nitrates/Nitrates EPA 306
Chloride EPA 300
Tritiom 77?
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