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-·:rt.:;: . SUBJECT: EXTERNAL REviEW • GROUNDWATER SAMPLING PLAN FOR 

---~·. .• ...,_ .. 

PAJAIUTO AND TRREEMILE CANYONS 

Tbe subject planw--~-in resp6nse to HRMB comments on tbe RFI Report for OU 1093. 
We have COIDIDitted to provide the pfan, along with additional COJJUDeDt tapODICI, to HRMB by 
July 15. 1997. 

Please nMew· tbeeoclosed plan. and if possible re1Dm review COIIUDellts by July 9 to Medin 
Wbcclcr. (Conn:i,.Je&Oiution forms attached). If you have any questioDs on dJis material 
please contact MediD at 661-5224. 

Aaacbn:laJa: ( 1) Groundwater Sampling Plan 
(2) Comment resolution forms 
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ATrACHMENT A 

SAMPLING AND ANALYSISJ'LAN..PA.IAJUTO AND TBREDIILE CANYONS 
GROVNDWATER INVESTIGATION 

RFJ Phuo lsampliaa It former OU 1093 iadicatccl the presence of several potential C4111DmillaaiJ in 
BOils IDd ~. priiurily volatile orpuic ~pounds (VOC) and biah explosive (HE). Data on 
theobser..ed~are,......inChapter4oftheRPIPbue I NpOI't(LANL 1995, 12SS). 
The oaty'COIIItibiciat .clcieCIIid at~ which.~· sroundwater quality standards wu 1-2 
· dicbiOroeduate(~:~ ~~ .. ~three now-abandoned icPde J)'Jlems. NOIIble detectioas 
oftbese Poteatia1 OoDtamiu."'-'anuboWrl in Fipn 1-1. 

";, l' 

The existq dlla iD4iclte dlaJ afouadwater up-ptdient from TA-ll in Pajarito Canyon contains hip 
explosive compounds~ degnldatioa pfoducts. ·HoWever, samples wancollectccl ooJy once ftom 1be 
up.grldiaitWf?lls, 10 ~-is ncfditectmformadon on seuOIJaJ variability. 

Samples \Wft co110c1ec1 ~ anCI anaJyuAfarhp expJ~iv.es at a ~oo within TA-t a. 111e 
loCation inay ~I)' be78ft'ected'bY HE eor.-.ination·rrom a funner firiag site, but dae sampJiag 
data (TableJ-1) provide Some information oD ~seasonal variability . 

. . 

·Well. : .. •':10193 .·7/M 
· MW-1 .· NA 
. MW-2 23'- .. '33, 3.2 NA 

2.1 4.5 
. MW-4. :. 3.2 (dup. 3.S) 3.2 3.3(dup3A) 

Thedatafor.HMX'~atJeastasmucbvariabilityamongthefourwe~lsforaparticularsamplingevent 
as .from event to cVeDt ~ajlaraicular welt 'For· these data, sampling and measurement variability 
appears tD obscure any evidence of seasonal variability. 

Additional data are required to establish: 

• What is the majplitude IJid seasonal variability of potential coataminant concentrations in 
groundwater and sulface water entering TA-18 from up-gradient locatioas? 

• How does the magnitude mel seasonal variability of potential contaminant concentrations vary 
within and cJowD.pdieDt from TA-ll? 

• Is there evideoce. of potential contaminant sources within or down-gradient from TA-J 8 that IU'e 

degrading water quality so as to exceed groundwater or surface water quality standards? 
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'tl :~ t;f!}~~:''t ~:'"';+;~~ 6 :~:·~"" •' i~i~'y ,,..,;;::-;-::~: ,:,:.t"_:r;t;" ~f·~-~~':•:~:"~''."!P>'.':Z""'~·;.;, ft'-!fl'l: ~)1; :/:?:ff;r;-,:!o;:~~t1+~~;,;br·c) ·'1i~··· ?' ./~--'1~-?.:':"'::,~-,,~- ,.c: -· r . .-r •• 

... :r 

/( ~· ~ i·j :' 
.···?i:! .i ' I .. ~~· · ...... ,.. 

I J,i I \ 
•• ·-'f 

,, ... 

It ........ / 

ill I 
. , 

\ II I I 

' I /r; I I ~@· If 
/· 

/ ; i 
> 

' 
(-... ··., 

j I . ,_ ..... 

• 
········:::: ... 

·········· 

...... QQ'7 .. ..._ ...... __ ...._a_..-. _ ___ ... ..._ __ - -·-- -. 



The Hydrogeoloslc Work Plan (LANL. 1378} propoted a number of shallow alluvial wells in Pajmto 
IDd 'lbleemile Clnyoas. Tbese wells will aupnent existing wells whhin· and down-gradient from TA·II 
to establish a maaveiy ClaiR gioundwater samplinJ oetwork. In addition. flowina susflce water and 
spriDp Up-sradieat lllld ~t from TA·II will be sampled to detetmine influent and eftlucnt 
water quality and potential C:OOtaininant concentrations. The samplinJ will be done in sevenaJ ages. as 
follows~ 

Sup J. Detendlle Potndal Coataml-tl 

• Collect water sampla from flowing sueams and springs in Tbroemile-ancl Pajaritocuyoo ..­
gradient fiom TA-II._for a minimum of3 quarters (9 months) to evaluate the mapitude aud 
variability ofpotcatial contaminant c:omnDutions to groundwater &om thele JOUJCeS. 

• Collect ,roundwater samples from selected existing wells up-sradient fiom, within. and dowJt. 
padient fiom. TA-ll to determine mapitude and variability ofpotclltial contaminant 
concentrations. 

• Install one monitoring well in Threemile Canyon up-gradient fiom:aU potclltial con1Bminant 
~within TA·II.to detenninc UP"gradient water quality in 1bRemiJe Canyon. 

• Record stram floW data and water level eleVations in monitQJ'iagwclls iD tho study area on a 
quaiterly baSis to obt8m water~ infOrmation for the·Study.arCa; aDd possibJy establish 
some bydrol0gie:paramelers9 sudi aS~issiVity, ·for;fhe Shiii)CJW aquifer. 

. -.- . .-~ .;' : :· '· . . .. ;: . . . . . . . 
. ..-. 

The data collecicd trom;diisitap wiUbC Used. to shoitea lhe·Jist ofpotefttial contaminants. and to better 
defiDe ~ disti1~·~,~~t~--~~:iD:h, stUclY&reL ~number aDd locatioas of 
additiODal monkbriiiJ~l¥ens•••r~"~ hinOting·aras within arid Clowa-graclicntfiom TA-ts 
where addidODiit~'6,bate"~·.tO;&;xplain -~ obScrvect'Wiletqualitydaa Hydrologic 
properties~ cfilrju.s;$8ge:J will, be Used to' .. desi~~as aeededt tUnbet hydrogeoJosic 1esiS. 

. • . : / .• ' . '"' ~. . ···~:: • . • ·• • ;< . . . 

Stap2. c...t.1.ctDd ..... ~Wells. 

Additional~ ~k·~llbe illslalled;~ ~decl to the sampling network. the list oftarpt 
anaJYtes :...y. IJO ..ev~·blsed on stagcn'ampJUig molts. The cOllected ctata will be usec1 to establish 
the full ~--atelat-ofpoteidial contaniinantConceatrations within former ou 1093. 

U TarptAut,1te~f 

Stage I samplinj will ~passaJI8118lytic:al·suitcs from which analytes were lelained as COPes by 
die sereeDina ~-pc;rtioasoftbe Rflreport. T.-,le 2.2-IIUIIUD8I'izes these COPCs by PRS. 
From 1M table; ifiS~lhat ~·&om· all m~ analytical suites (inorpnics, VOCs. SVOCs, 
HE; aachadionuelidcs)~•m.uletec::tCd at one or more PR.Ss. and will need to be iacluded in tho proposed 
sampliag. ·ResUlts fiOni the ftnt phase of sampling will be used to refine the list.. possibly nsduciag the 
number of suites an8l)'lbt at a particular location. 

SAP Pajirito Canyon-Draft 
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Table 2.2-1 Priaaary COPCa Retaiaed by Sereealaa Alleuaaeat 

PRS lurpaia 
18-00I{a) ··- NR 
18-00J(b) Sewer Line lead, barium 

18-00l(c) Sump NR 
l8-002(a) FiriDJsite NR 
18-00l(a,b) FiriDJSite NR 
27-ool firing Site 
18-00J(a.b) Septic System lead., 

18.003(c) Septic System Hg. 

18.003(d) Septic System NR 

J8..003(e) Seplic System NR 
18-003(f) Septic System NR 
18-00l(g) Septic System NR 

l8..()()3(b) Sep6t Sysrem NR 
18-004(a.b) . Colledioo lDks · NS 
IS.OOS( . NR 

·~ Uranium Solution NS 
Swqge~ . 

18-008 UST-. NA 
18-0JO(b) StomiDnbn. -· .. NR 
18-0JO(c) . S«onu-Drain NR 
18-0IO(d) S«onu·Drain .·· NR 
18-0lO(e) StomfDrain · · NR 
18-0lO(t) Stonn,Drain . - 'NR 
11-011 Soil NR 

Contamination 
18-0l2(a) Drain-ad outflll NR 
J8-012(b) Drain· and outfall antimony. 

copper. lead. 
memny 

18.012(c) Drain and outf.ll NR 
18-013 Waste tank NR 

NR - No COPCs retained by screening assessment 
NS • Not Sampled 
NA • Not Analyzed 

SAP Pajarito Canyon-Draft 

VOCt svoc. H£ 
NR 'NR N.R 
EDC PAHs. bis-(2- NR 

ethylhexyl) 
. phthalate 

NR NR NR 
NA NR N.R 
NA NR NoSAL· 
NA NoSAL 
TCE,PCE, PAH. NA 
EDC 
EDC.- PAH,. 2-4DNT, 

pentae:bloro- 2-6DNT 
'ph_enol 

EDC, 1-1 TCE, 1-1-2 
ctichloro- triddoro-
ethane ethane 
NR TCE NA 
NR PAH NA 
Beoz.ene, 1-4 bis-(2- NA 
dichloro- ethyUtexyl) 
benzene phthalate. 

4-methyt-
phenol 

NR phenols NA 
NS NS NS 
NA NA NR 
NS NS NS 

NR NR NA 
NA NR NA 
NA PAHs NA 
NA PAHs NA 
NA PAHs NA 
NA NR NA 
NA NA NA 

NA PAH NA 
NA PAH NA 

NA NR NA 
NR PAH NA 

4 

RadloiiiiCUdel 
Thorium 

NR 
NR 
NR 
NR 
Pu,U 

U.Pu-

NR 
NR 
NR 

NR 
NR 
NR 
NS 

NA 
NR 
NR 
NR 
NR 
NR 
NA 

NR 
NR 

NR 
NR 
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2.3 SampUac Locatiou 

Plate 1 shows the location of PRSs where COPC s were retained by the sc:reening assessment. and 
principal COPes at those locations. The figure also indicates the locations of existing monitoring wells, 
and proposed sampling locations for Stage I 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. 

1.4 Mea.ureaaeall ad Sampliae Proeedura 

1.4.1 Well Developmeat 

All of the shallow monitoring wells within TA-18 (MW-1 through MW-16). well BG-1 up-gradient from 
TA-t 8, and Wells MW • J 7 and MW -18 down-gradient from TA- J 8, were constructed with 2-in. PVC 
perforated casing. Well developruent was commonly performed by pumping or bailing the wen. and 
development was not sufficient to reduce turbidity to an acceptable level. All of the wells scheduled for 
Stage I 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-volwne bladder pump set 

approximately in the middle of the water colwnn in the well. Experience with odJer 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 S Nephlometric Turbidity Units{N-TIJ}, the sample 
acceptance criteria specifred 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. 

2.4.2 Water Levell 

Before each sampling event. the depth to water will be detennined in each well. Previously surveyed 
elevations of the measurement point (typically top of casing) will be used to plot water level elevations 
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- I) The gauge in 
Pajarito is equipped with a continuous recorder; the one in Threemile requires direct reading. The gauge 
in Threemile will be radon a periodic basis throughout the Stage I sampling period. The frequency will 
depend on antecedent and current runoff conditions. being more frequent when runoff rates vary greatly. 
such as during summer stonn periods or spring snowmelt. A third stream gauge will be installed near the 
eastern (downstream) boundary ofTA-18. 

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

SAP Pajarito Canyon-Draft 5 June 27. JQQ7 
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Location Location M,dla Purpose 
Deserlptlon 10 

MET voc svoc HE MaJor. N03 Cl 8·3 
eatiODI , ...... 

MW-6 18-2024 Or~Qnd M~asure X X X X X X X X 
Water· Combined 

eitetls' or 
~ <" • • "". •• • ·- ••• 

Upglj(liertt PRSs, 
l8~0,03(aib,c,f), 
JB;f)o2.(a)~ and 
ta~oo2(b;cl 

MW-10 18-1255 Ground ·Measure X X X X X X X 
Water chfilb'illed 

ertect~:or 
~pgtadl~nt PRSs, 
18;.;()03( a.b,c,f), 

',.·; ........ , .·: .. 

l8;.;0Q2(a), and 
18-00l(b~c) 

MW-12 Ground 14¢8Slite, COPCs X X X X X 
water from ·PRS' ·JS-

003(d); ttack 
chlllges in HB 
concentrations ---·- -

v v 
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2.4A Well Drllllq aad Water SampliDJ Protocolt 

1.4.4.1 WeD Coutnactioa 

All new wells for both Stage I and Stage 2 sampling wiU be constnJcted in conformance with ER SOPs 
04.01, 04.04~ OS.OJ and 05.02. The typical design for wells MW·l through MW-17 is iiiUS11'81ed in 
FiJUrO 2.4.4.-1. 1be proposed design for new wells. as given in the Hydrogeologic Work Plan (LANL. 
1371). is shown in Fi~~R 2.4.4.-2. The new wells wm penetrate the entire saturated thidalcss of the 
alluvial aquifer, which is UDdcrlain by unsaturated or partially saturated Bandelier tuff. The wells will be 
smened throughout the full saturated thickness, and, where possible screening will be extended above 
tbc saturated zone to allow for rises in the water table. However, a minimum of S ft is required between 
the surface and the bottom of the bentonite seal to ensure proper sealins of the well annulus. 

2.4.4.2 Surface Water Suapliac 

Samples of stream flow and sprins discharge will be collected jn confonnance withER SOP 06.13. 
.... . Samples will be collected with a peristaltic pump to minimize air contact during sampling. For purposes 

of comparison with various water quality standards. and for the intended data uses. aliquots for the 
various analyses wiU be either filtered, non·fil~ or both, as indicated in Table 2.4.4-1. 

Table 2.4.4-1 FBteftd aDd Noa-filtend Surface Water Salaplea. by Allalylis 

Allalylis Filtered N011-Pilteml 
TAL metals (except· Hg) X (livestock watering standards) 
Mercury X (livestock watering, wildlife 

habitat standanls) 
Selenium X (wildlife habitat standards) 
voc X 
svoc X 
HE X 
Major cations/anions X (water chemistry) 
NO] X 

Cl X 

Groundwater samples will be collected in c:onfonnance withER 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-tiltcftd. 
Field mcasumnents of pH, turbidity, ms. and temperature will be made. 

%.4.4.3 Secliaaeat SuapliDg 

Sediment samples from the wetland areas will be collected with a hand auger. in confonnance with ER ') 
SOP 06.1 0. Samples will be collected from a depth interval of0-6 in. (See Comment l.c:.iv of this NOD 
Response.) 

SAP Pajarito Canyon-Draft 1 Junel7, 1997 
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UA.4 Field QC Saaaplet 

The types, number. and purpose of field QC samples are shown in TabJe 2.4.4-2. Duplicates and PE 
aamples will be submitted only for VOCs. SVOCs, and HE because VOCs and H£ are the primauy 
COPes in the area under investigation. Residuals from high explosives, such as 2-4-6 trinicroroluene, are 
reported by the SVOC analysis. Some c:onstiUJems from those suites are expected to be present at 
concentnltions near screening action levels or water quality standards. Conti~ in the reported 
concentrations ofVOCs. 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 Pai]!Oie 
Duplicates 3 samples for each quarter, Obtain val'ianu estimates for the two 

analyzed for HE. VOCs. and primary COPes (VOCs and HE 
SVOCs con~) previously observed in 

TA-18 groundwater samples. 
Trip Blanks I per shipping container Evaluate possible cross-contamination 

containing water samples for among sample eoll1ainen. 
VOC analysis 

Performance Evaluation 2 samples for each quarter Evaluate analytical laboratory 
Samples for HE, VOCs. and performance. 
SVOCs (especially HE 
residuals) 

2.4.4.5 Sample Aaalylia Metllods 

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

Table 2.4.4-3 Aaalytieal Methods 

Aalyte Metlaod 
TAL metals EPA6010 
Mcraary EPA6010 
Selenium EPA6010 
VOCs EPAS260 
SVOCs . EPA8270 
HE EPA 8330 · ???? 
Major cations/anions Standard methods 
Nitrates/Nitrates EPA.lOU 
Chloride EPA300 
Tritium !??? 
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