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Certificate of Completion 

I certify that a1 the work pertaining to the volumary corrective action (VCA) conducted at PAS 3-022 
has been completed in accordance with the Department of Energy approved VCA pM&n entitled VCA 
Plan for Solid Waste Management Unit 3-022. Oietec:tnc Oil Containment Sump. Based on mv 
personal invotvemem or enquiry of the person or persons who managed this cleanup. a review of all 
data gathentd. and a visit to the site. 10 the best of ffP1 knowWidge and belief, aU criteria of the plan 
have been "* or exceeded. I believe that 1t\e completiOn of this VCA IS protective to both human 
health and the environment. t am ••ra that there are~ penalties for submitting falte 
infonnation, including the possOility of fines and impnaonrnenl tor knowing violations. 
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VCA CompleUcm Re,port 

1.0 DESCRIPTION 

Potential Release Site (PRS) 3-022 was a secondary containment for dieJectric oil tanks loceled within 

TA·3, 80\llhwast ot the Pajarito Road and Diamond Drive intersection, 200 tt south of building_ TA·3-

316. This site is not included in the Hazardous and Solid Waste Amendments module to the Los 

Alamos National Laboratory Resource Conservation and RectN8fY Act Part B Permit, EPA 1.0. 

NM0890010515. 

The ~. 01 secondary containment. was pert of an above ground mineral oil storage and pumping 

system that ..upported the operation of a Marx genenator il Building TA-3-316. The secondary 

contiUnment stn.ICtLH is made of reinforced conc:rete wds Mh • sand bottom and a Hypalon liner 

CNer the und. A steel I beam structure within the"""" ~ed two 500 gal. above ground ateel 

storage tanks that were removed in aarty 1995. The efectricaf JUppfy, pumpaand above ground piping 

uaoc:iated with the tanks were also removed. It .a apparwt from oiJ ll8ins on the concrete walls 

above the liner that the electrical PUI1ll system had been leaking. 

The mil...., oft that .a stored i\ the tanks wa Shel Oiala Oil AX. which is descrtJed u a mbdunt of 

refined hydrotreated middle distillates (30 • 40%) and ~ hydrotreated light napthenic distillates 

(60 • 70%). This product does net contain det~ a.v. (<1 ppm) or polychlorinated biphenyrs 

(PCBs). The chenical of potential c:oncem (CPOC) idlnllfied tor this IIIla was total petrot.um 

hydrocarbons {TPH) and the cleanup level waa c:aJculated tD be 2 600 ppm. 

The &he at Which the cielectric fUd leaked is • LANL tacilfty. and v.;n likely mnain as auch in the future. 

Therefore, deanup levels were baaed on the tong-term worker exposure scenario, soil ingestion 

pathway, using input parameters descltMKf in 1he LANL 1993 Technical Assu~tions Document. 

The soil cleanup action level of 2600 ppm TPH is based on a mddle di&tillate slope factor and a target 

cancer risk of 1E..oe is calculated in the attached ri&k assessment (Attachment A), 

2. 0 CORRECTIVE ACTION 

The Volunbuy Corrective Action (VCA) was irnpternented in accordance with the VCA Plan tor Solid 

Waste Management Unit 3-022 with the following deviations: 

• TPH contaminated soil is considered a •special waste• If it is over 1 000 ppm TPH. therefore only the 

asphatt and concrete was taken to the county &andfiU since they do not have a permit to accept special 

waste (New Mexico Solid Waste Management Regu&ations. Definition Z:Z:Z. pages 15 • 16) 

! 
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YCA Compi«Uon Rroort 

• One hundred eighty cubic yards of tuff were removed from the sump area in addition to the initial 

estimated quantity of thirty cubic yards of sand. 

• Sa~ing was irnpfemented tor each of the five rolkJff bins before being shipped off&ite as 

described in the VCA ptan. However, to expedite waste characterization the last eight truckloads of 

d'tuff were profded and nwnifested using a TPH ooc centration range from sa~ coUected insitu 

as described below on AugUSl31, 1995. 

• The scheduled field activities were conducted during August and September 1995. 

VCA actMties began on August 16. 1995 with the removal of the steel support structure from the 

~· The steel was loaded onto fta1bed trucks and hauled to a staging yard to be recycled at a later 

data. The fnte standing water in the 5UI'11l was pumped into a 5S-gallon drum, the lediment located 

on top of the Hypalon liner was hand shoveled into approximately five 55-gaDon drums, and the 

Hypalon liner was cut into pieces and containerized in ai~ 55-galon polyethyfene dNms. The 

visi)ly·&tained soil located beneath the former inar was hand shoveled irdo approximately sawn 

55-galon drums. The waste drums from this phase went moved to a aec:ure storage area, sampled. 

and anatyzed for total petroleum hydnx:albons (TPH) and, in IOf1l8 cues, for benzene, toluene, 

ethybenzene, and xylene (BTEX). Four excavation guidance~ were coUacted from each 

comer of the SUTip and sampled for TPH Per the VCA Plan all~. except for the quality 

ass&nncelqualit cont~ (OAIQC) ~. were analyzed at the on-site mobile om van using 

modified EPA method SW..a46 8015 for TPH, 8260 tor BTEX and W8f'8 validated by U\NL personnel. 

Excavation activities began on August 24, 1995. The unp was excavated down to the 

unconsolidated tuff/native material interface, or approxima1ety one toot betow ground surface (bgs}, 

resulting in the removal of approximatety sixty cubic yards of conta inated soil into five roll-off bins. 

During excavation, the concrete sidewalls of the sump and uphalt apron were broken up with a 

;ackhammer and loaded into a dump truck. Five loads of concn~ie and asphalt were transpotted to the 

Los Alamos County landfill tor dispou.l. When ttus part of the excavation was complete, six verifteetion 

sa~ were collected (Figure 1) and analyzed for TPH. Also. the five roll-off bins containing the 

contaminated soil ware sampled for was1a charaderization purposes. Analytical results (Table 1) 

incfic:ated TPH concentrations ranging from 11 481 to 111 614 ppm; an greater than the cleanup level 

of 2 600ppm. 

2 VCA Completion Report tor PRS 3·022 
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On Augusl31, 1995-, a test pit W8$ dug in the cente.r ot the 5UmP to a depth of tour teet bgs and 

S8tnP*:t at one-foot intervals. This test pitt was used to determine the depth of excavation required to 

achieve cleanup levels. The analytical mutts (T atMe 1) showed TPH concenlrationa ranging from 

1 255 to 28 362 ppm and Indicated the sump required ar least another foot ot excavation. Th& 

remaining material was excavated, placed directly into two duf11) trucks, and transpor1ed offsite to the 

Waste Management FaciUty in Colorado Springs, Colorado. Two additional trenches went dug on the 

east and west sides of the &Ufl1), and the comers aampted at one-foot intervals (Ftgure 1 ). This action 

was performed to characterize the wasae prior to disposal, as well as to determine the remaining 

amount d aoMuft to be remoYed. The analytical resutts (Table 1) showed TPH concentrations 

ranging from 5 to 258 943 ppm. 

On Septa"** 12. 1995, the SUfT1) waa excavated to appmUnately 2ft bgs at the east end and 2.5 ft 

bgs at the west end. Approximately 90 cu yds (6 dump trucks) d COIUninated soil were excavated 

and tn~~usported tor oft-site disposal to the Cobrlldo Springe t.cilily. Six verification ..,.._ were 
c:oUected (Figura 1) and analyzed for TPH. Anatyti:al,..... (T8ble1) showed the TPH 

c:oncetVations ranged from non-detect to 3 570 ppm. One sample wu greater than the cleanup level 

d2600ppm. 

On Septttn"ber 14, 1995, the center of the~ wu excavated MOther 2ft in depth, for a latenal 

extent of appiOXimately 18 ft. Approximately 30 more cu ydl (2 dUf11) truclca) of contaminated soil 

were excavated and transponed to the Cokndo Springs fdty. Two veri&ation ....... were 
coflected from the excavated araa {F9Jre 1) and aN)yzed for TPH. Analytil:al results oblained (Table 

1) showed the TPH concentrations ranged from 257 to 862 ppm: the cleaniJP level of 2 600 ppm was 

met. 

Site restoration activities began on September 15, 1995 and were completed on September 19, 

1995. These activities included backfilling the area, regrading, contouring, and reseeding according 

to the Storm Water Pollution Prevention Pian and LANL Facilities Engineering Standards. 216, 

.Landscaping.• 

Verification sa~ locations are presented on a site map, Ftgure 1, and analytical results are 

presented in Tabie 2 Any characterization andlor screening data will be made evailabMI upon request. 

Cleanup verification was based on analytical results and visual inspection, as specified en the VCA 

Plan. 

VC,jil Compl•tlon Report PRS 3·022 3 January 22, 1816 
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VCA Cpmplefltm RfPtlrl 

This NpOrt ..,_ u the formal. request tor Department of Energy concurrence to epprave no further 

8Ciian (NFA) let thil PAS. 

3. 0 COST SUMMARY 

ACTIVITIES 

- . 
__!:_~~· 

c 
-· -• 

... .IL. VCAreoort 

TOTAL._ COST 

TABLE 1 

VCA COSTS 

COST 

11.782 

175.113 
~ACU 

13.000 

1125.550 

·i 

: .• . 

Janury Z2. 1111 
;i,' 
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DETAIL OF SUMP SHOWING SAMPUNO LOCAnONS 
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Figure 1. S3mpllng locations for VCA of SWMU 3-022 at TA-3. 
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VCA Comptrtlon Report 

Samp6e AMAD Date 
Hum.,_ 10 Collected 

OHlt& NIA 8i22/IJ5 
0186 N/A 8.'22/85 
OHI6 N/A 8/22/1'15 
0 11i17 NtA 8 '22/1'15 

0182 NtA 8122/1'15 

0183 NIA 8122/85 
0184 NIA 8122/85 
0185 N/A 8122185 
0186 N/A 8/2211'15 
0187 NIA 8/2211'15 
0188 N/A 8122195 
0181'1 N/A 8/22/11~ 

0180 N/A 8/221115 
011~ 1 N/A 8/22/U 
0102 NIA 8/22/85 
01113 NIA 8/2211'15 

0201 03·03041 8/28/1'15 
0202 03·03042 8/28/05 
0203 03-030-43 8/28/05 
0204 03-03044 8/28195 
0205 03-03045 8/28/1'15 
0206 03-03046 8/28/85 

0209 N/A 8/30195 
0210 N/A 8/30/95 
02, 1 NIA 8/30/95 
0212 N/A 8/31/1'15 
0213 N/A 8/31/0S 

02U NIA. 613 t/95 
0215 NIA 8/31 IDS 
0216 NIA 8131 lOS 

0217 03·03047 9/8/95 

0218 03-03047 018185 
0219 03-030;&7 1118/DS 

0220 03-03048 1'1/8/DS 

0221 03-030;&8 IJ/8/IJS 

0222 03·03048 9/8/95 

0223 03·03049 018/95 

0224 03·03049 9/8/05 
0225 03-030.t9 916195 

0226 03·03050 9/8/95 

0227 03·03050 g '8/9~; 

Table 2 
PBS 3-022 VCA Sample Results 

Ma Current 
Sam pte Elrc. TPH 
Depth Depth Cone. 

jfeet) (feet) (ppm) Com mente 

Ex=-vattcm Guidance s.tnpf• 
0.5 0 ..- 0"66.0"0 

0.5 0 6 161'1.00 

0.5 0 3 578.00 

0.5 0 18.637.00 

Wa•t• Chantetenzalfon s.mp~ee 
N/A N/A 48 873.00 BTEX was Non-Detect drum ~, 

N/A N/A •e 2n.oo BTEX was ~Detect drum 5-2 

NIA N/A 61 249.00 BTEX was Non-Detect drum 5-3 

NJA N/A 26 505.00 BTEX waa Non-Detect drum 5-.a 
NIA NIA 16 1'172.00 BTEX was Non-Detect dtum 5-S 
N/A N/A 46 302.00 BTEX wat Non-O.rect. drum 5-6 
N/A N/A 28 •31'1.00 BTEX wat Non-Detect. drum 5-7 
N/A N/A 16 252.00 BTEX was Non-Detect drum s-e 
N/A NIA II 6H.OO &TEX was Non-Detect drum 5-1'1 
N/A N/A 12 207.00 Drum 5-10 
N/A N/A 15 53A.OO OMn s.n 
NIA N/A 6.114.00 Drum 5-12 

1at Set Vertflc:atlon sam.,._ 
0.2 1.0 113 2·168.00 SW location deDth • 1 .2 tt bOI 
0.2 1.0 53 33 •. 00 NW loc:all~ depth • 1 .2 ft bga 
0.2 1.0 t1 A81.00 Center of N Well _depth • 1.2 It :»as 
0.2 , .0 •e 1u.oo NE tocation depth • 1.2 tt baa 
0.2 , 0 36 401'1.00 se toc:auon dePth • 1 .2 n b(n 

0.2 1.0 111 .11 ... 00 c.nter or S Wall depth • 1.2 ft bga 

Aoll.()tf Bin Chan~~et.nutton hmpln 

N/A 1 0 37 218 00 Aolklff bin 11 

NIA 1.0 22 e•J.OO Roll-on bfn •2 
N/A , .0 , 811.00 ROll-ott btn tJ 
N/A , .0 23 489 00 Roll-otl bfn u 
N/A 1.0 10.!75 00 Aolkltl bin IS 

Teat Pit Sampl• 
, 0 , .0 28.362 00 De~ttl • 2 n bos 
2 0 t.O , 877.00 Depth • 3 n bgs 
3 0 1 (! , .255.00 Depth • 4 f1 bgs 

Eaat & Weat Trench Corne1 Sam ~JI• 

1 2 I 0 30 658 00 SW comer depth • 2.2 tt bgs 

2.2 1 0 zse 1'143 oo SW comer depth • 3.2 n bga 
3.2 1 0 82.658 00 SW comer depth • 4.2 tt bgs -
, .2 1 0 63 41:! 00 NW comer deDth • 2.2 ft t-gs 
2.2 1 0 85 456.00 NW eomar depth • 3.2 fl t•511 
3.2 I 0 53.225 00 NW comer Clepth • 4.2 fl t101 
, 2 , 0 ~ 2 439 00 SE comer depth • 2.2 t1 btJI --
2.2 1 0 3 627 00 SE comer depth • 3.2 11 bgs -·-
3.2 ~ 0 2 408 00 SE comer Clepfh • 4.2 tt bQs 

1.2 , 0 s 00 NE comer dep"' • 2.2 n bgs --
2 2 1 0 , cs 00 NE: comer oe_pth • 3.2 tt bgr. 

6 VCA Compl•f•on Report tor PRS 3-022 
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VCA Compleflon RepQ!1 

Table 2 
PBS 3-022 VCA Sample Results 

Uax Current 
hmple Exc. T1IH 

RLIAD Date l)ell)th l)ell)th Cone. 
Number 0 Collected _!teet) (feet) (pll)m) Cornmenla 

0228 03-03050 0/1/15 3.2 1.0 4.385.00 NE corner depth • 4.2 tr bas 

2nd Set Vertftcatloft 
0228 03·03051 8/12/85 
0230 03·03062 t/12/15 
0501 03·03053 0112/05 
0502 03-0305• 8112/05 
0503 03·03055 8/12/15 
0504 03·03056 8/12185 

0506 I 03·03067 I 8114/85 I 
0506 I 03·'l30S7 I 81141851 

0207 NIA 81211185 

0208 HIA 8/28185 

• PreUmlnary Dlta. unYIIIIdated 
ppm • part per million 
bga • below ground .urt.ce 

0.2 
0.3 
0.4 
0.5 
0.6 
0.6 

0.1 
0.1 

0.2 

0.2 

BTEX • ta.nzen., tolueM, elhylbenzene, xy~.,. 

VCA Completion Report PRS 3·022 

2.0 82.00 IDell)th • 2.2 tt baa 
2.0 1 307.00 lo-th • 2.3 ft baa 
2.0 3 570.00 [)ell)lh • 2.4 ft baa 
2.0 fO DeDih • 2.6 ft baa 
2.0 1.00 DBth • 2.6 ft baa 
2.0 675.00 .o.th • 2.8 ft .. ~ .. 

Final Vertftcdon e. 

I 4.0 I 257.00 lo-th. 4.7 ft bas 
I 4.0 l 1!82.00 IOeDch .• 4.7 tl bol 

QAIQC 

1.0 0.413. - •• or 0202 tocatton 03-03042 
1.0 o.se,e n.--. .. of 0206. location 03-03CM6 

7 Jenu•ry 10, 15196 
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VCA pum Completton Report 

ATTACHMENT A 
RISK ASSESSMENT TO CALCULATE CLEANUP LEVEL 

1.0 CLEANUP LEVEL FOR SHELL DIELECTRIC FLUID IN SOIL 

A rnderial safety data sheet was available on the Shell Oielectrk: fluid and was used 10 identify chemical 

~tor the purpose of catcutating • ~ level in soil. The dielectric fluid is COft'1)0S8d or 
30-«»% solvent refined hydrotreated light f\1lphthemc distillate ptllltoleum (CAS NUYdMtr 6472-46-7), 

and 60-70% MYerely hydrolraated light naphthenic distillate (CAS Nurmer 64742·53-6). Less than 

0.2% d the product is burylated hydraJty toluene (CAS Number 128-37..0), which is prelent at such 

bw concentnltions that • Wi1 not be consGared in setting the cleanup level. 

The c:1e1n4> level tor this product in soil was developed baaed on the toxicology of middle distillate 

petroNn and light catalyticaly cracked ._... The toxicly c:rieria for each of these petro6aum 

products is baed on different toxic endpoint&: middle distilale petroleum ila •IIP"ded carcinogen, 

and ila taxicity crileria is baled on b auanogenic tlffa::ta. while light catalytically crackad naptha is not 

a •ISplded carci aogen, and lla toxicity criteria is buad an noncM:inogenic etfacta. To establish a 

clea~ level for the dielectric fluid, which cont&N bolh of theM petroleum product&. cleanup levels 

will ba calculated tor bolh individual ptOducla, and the -.. cleanup a.vet will be adopted for the 

dielectric fluid. 

The aile at v.+Mch the dieleetric fluid was .p.t&ed Is alANL facBy. and wllike/ rar.ain as such in the 

future. TMrelont. daanup a.v.ls were based on the~ worker aposan ceanario. toil 

ingestion pathway. using input parameters deacrbed in the LANL 1903 Technical Assumptions 

Document. 

1 . 1 DEVELOPMENT OF A SOIL CLEANUP LEVEL BASED ON THE 

TOXICOLOGY OF MIDDLE DISnLLA TE PETROLEUM 

MiUner et al. (1 992) conducted a co"'"hensiwe study of tumor deve6opment data from studies in 

mice exposed to 13 refinery streams. including middle distiUate petroleum. The carcinogen 

assessment guk'Selines developed by EPA (1986) for calculating cancef slope tactOf'& was used 10 

develop a range of slope factors tor middle distillate petrokwm. Millner calculated the geometric mean 

of the resulting slope factors and reported it as the cancer stope factor tOt' the middle distillate. The 

reported cancer slope factor is 1 .09E-03 kg-day/mg. 

VCA Completion Report for PRS 3·022 ATT A·1 January 22, 1886 
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yeA ComDiet/qa Report 

The BOil ~ tavel based on the middle distihate slope fador and a target risk of 1 E-o6 can be 

cak:lllated as follows. using the aoil ingestion pathway for the long tenn worker exposure scenario 

(LANl, 1993): 

SCl (rnglc;) • (TR X BW X A T)I(SF X EF X ED X IR X CF) 

where: 

SCL .. soil cleanup level 

TR 1: targel risk level 

BW • adult body weight (70 kg) 

AT • averaging time (25550 days) 

SF • slope factor (1.09E-03 kg-daylmg) 

EF • exposure frequency (250 dayslyear) 

ED • expomn duration (25 years) 

R • IOil ingestion ,... (1 00 rrtWdaY) 
CF • COIW8'Sion t.dor (1 E.o6 kglmg) 

1 • 2 DEVELOPMENT OF A SOIL CLEANUP LEVEL BASED ON THE 

TOXICOLOGY OF LIGHT CATALYTICALLY CRACKED NAPTHA 

Toxicity inforrnMian on light catalytically cracked Nlplha wu oblained from • ~ ltudy of 

the toxicity of thirteen refinery It,....,.., conduc:ted by the Mobile Environmental and Health Sciences 

l.aborlltory (Feuston et aJ. 19M). An oral ref81'Mee dole (RiD) can be devetaped baed on the 

Feuston et al data tollow1ng EPA methodology. The No ObleNable Adverse Effects l.llvel (NOAEL) 

fOf' light catalyticaly cracked ~ was reponed to be 300 "9'k9'day. This NOAEL is then divided 

by a aeries d modifying and ufety factors, wt1ich IICCCU1I for ~ in the data, to arrive at an ocal 

RfD. The oral RfD is calculated using the following equation: 

Oral RfO (~day) • NOAEl.I(UF-1) x (UF·2) x (MF) 

where: 

NOAEL 

Feuston 

• the No Observable Adverse Effect Level reponed in the 

et al data 

VCA Completion R•port ror PRS ,..022 
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Uf=.1 

Uf=.2 

MF 

VCA Pl«n CpmpltUon Bepqrt 

• uncertainty factor 11. which ac:a:u11s for variation in the general 

population (10) 

• 

• 

uncertairiy fader 12, which ac:comts for extrapolation from 

animal data to tunan ellects (10) 

a modifying_ faclor to acco&l'at tor other uncertainties not 

8P8Cificaly ~for (10) 

Tha I'8SUiting oral RfD for ight catalyticaly crac:ked rwplha is 0.3 mglkglday. The aoif cleanup level tor 
this product can then be calculated using the folowing eq~181inn: 

sa. (nVkg) • (THl X BW X A T)t1(1R X EF X ED X CF)f(fiD)} 

where: 

SCL • soil clearq) level (rnWkg) 

TH • targll hlzllrd index (1) 

BW • body weigN (70 leg) 

AT • averaging time (10850 cMyl) 

~ • 1101 ~ ..... (100 ft9'd8y) 

EF • axpollft fnlqulncy (250 ~ 

EO • expoiUre dundion (25 v-ra) 

CF • convera1on blctor (1£..(118 kglmg) 

RID • oral refentnce .. (0.3 rf919dly) 

The 10i1 cleanup lwei calculated for igt1t C8llllytiaaly cncbd n.ptha using this ~ il385,000 

mglkg. 

1 • a SUMMARY AND CONCLUSIONS 

Two dearq:> ........ were calculated in this analysis, one tor middle distillate petroleum and one for light 

catalytically CCilCklld naptha. Each of the c:learq) levels c:atculated ......,. that 100% of the 

petrollun produd present il the product for~ the c:lelrqllevel wu derived. In redly, the 

dielactric faaid i& 60-70% light naptha and 3().4tO% rriddle distilate. However, since the toxic end point 

cl theM petroleum products is dfferent, the cleanup level for the dielectric flutd must be baaed on the 

most toxic petJdeum product present. Therefore, the cleanup level for the dielectric fluid is 2600 

mWkg, based on the toxicity of the middle distillate petroleum product. 
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