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1.0 INTRODUCTION

This interim measuses report addresses aclivities at Potential Release Sites (PRSs) 49-001{b,c.d, and g)
in Teshnical Area (TA) 49 of Los Alamos National Laboratory {the Laboralory) (Figure 1-1). These PR3s
are also known as Material Dispcsai Area (MDAY AB, Areas 2, 2A, and 2B. For purposes af this report,
Areas 2, 24, and 2B wilt be collectively referred to as Area 2. Stabilizaticn activilies at this sile were
implemented as both interim measures and best management praclices {BMPs); this report provides as-
built descriptions of those activities that were considered by the New Mexico Environment Depariment
(NMED) to be interim measuras. The principal objective of this stabilization eftort was 10 recuce ihe
moisture content of near-surface soils at Area 2.

The principat activilies implemented as inlerim measures included

+ plugging and abandonment of Corshole 2 (CH-2);

s removing asphalt pavement from Area 2;

+ regrading the sile with clean, crushed if (o eliminate surlace water ponding;
» spreading topsoil oves the regraded site, _

« reseeding the topsail with shallow-rooting grasses,

« placing gravel on the topsoil tar erosion protection; and

e covaring pan of the site and the wicinity with a biaintrusion barrier.

The work was completed by reinstalling the chainlink security fence. These activities were implemented 1o
temporarily stabilize the site pending identification of a pennanent remedy within the next 5 to 10 yr. The
design of thase interim measure activities is described in “Stabilization Plan for implementing interim
Measures and Best Management Practices at Potential Release Sites 49-001 (b,c,d, and g)" (LANL 1998,
59541}, Dewvsations identiliad in this report from planned activities are based on the scope of the
stabilization effort as described in the stabilization plan. Deviations inciude (1) additional borehoies drilled
on the north clope of Area 2 and (2} a larger amount of crushed tuff.

Tha construction aclivities were performed by KEERS Envirgnmental of Albuguerque, New Mexico, under
the direction of the Morrison Knudsen/Program Managernent Company (MIK/PMC) Los Alamos Project
Team. :

The pringipai aciivities implemented as BMPs included construction of a surface water diversion citannel
upgradient of Area 2 and construction of @rosion control st ustures in both upgradient and downgradient
surface wate: drainage channels. These activities were descnbed in the BMP raport (Environmental
Restoration Project 1998, 63041). BMPs implemented at Area 2 include a silt lence, the stabitization of
the upgradient and dewngradient channals, and a surace water diversion channe:, The detailed resuits cf
scragning and sampling activities conducted in support of the stabilization activities will be described in a
daia summary report being prepared for MDA AB, Area 2.

Acronyms defined in this report are listed in Appendix A,

ER19990068 1 August 1889
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IM Aeporl for PRSs 49-001¢b,c.d, and g)

2.0 INTERIM MEASURES AND RELATED ACTIVITIES

All work was performad in accordance with the site -specific health and satety plans for these activities
(Erwironmental Restoration Project 1998, 63112; Envirenmantal Restaration Project, 1996, 63114).

241 Ailr Quality Monitoring

Air quality manitoring was conducted at locations o the northeast and nerthwest of the stabilized area
{Figure 2-1). The monitoring was part of ESH-17's site-wide air quality program. Three air quality
monitoring stations were operated continuously during the stabilization activities; two are shown in Figure
2-1, and the other is located in Area 5 {sculhwest ol Area 2). No elevated levels of airborne contaminants
were detected, Air-monitoring data will be presented in the summary datz reporl which will be completed
in September. 1999.

2.2 Barings to Competent Tuff

Up to 20 shallow borings to competent tull with a hand auger were planned around the western and
southern perimeter of MDA AB, Area 2. The purpose of these holes was to provide information on
subsurface stratigraphy. Of particular interest was the possible presence of deep erosicn features in the
competent tulf that could atfect the movement of interflow. Because indication of deep erosion fealures
was found, anly 13 of the criginal 20 planned borings were installed. The boreholes were driled on

April 30, 1988, and May 1, 1998. The cuttings were logged, and the general moisture conditions were
notedd. The boring Iocauons are shown in Figure 2-1. Ali borings were drilled to the depth of refusal. After
completing the borings, the cuttings were used to backlill the holes,

The depth to competent tuff varied from 25 in. near the northern end of the perimeter to 42 in. near the
eastern end. The thicknass of overlying so# was generally less than the expected 36 fo 48 in. The surlace
swata were characterized as a brown silty to clayey soil overlying weathered WH. The weathaied lufi wae
a soft, reddish brown materiat that transitioned 1o a light gray lo white cornpetent 1uif with increasing
depth. An approximately §-in.-thick clay-rich layer was occasionally noted batwser the soil 2nd
weaihered tuif. The upper soil lzyer of £l Cajete pumice common to TA-42 appeared to be missing in
mnst holes, suggesting that much of the area had previcusty been reworked. The site may have baen
graded in 1959 bafore nuclear safely fests were contucted at Area 2, In addition, local surface s0ils may
have been the source of the clayey, sitty fill material placed over Area 2 in 1960 fo cover contaminated
sails,

he moisture content in the boreholes was visually charactadzed as ranging from dry to moist with no
particular pattern identifisc because no laboratory tests were conducted, The highast moisture leveis
were found in Holes 111 and t14, No saturated conditions were found in any hole.

Figure 2-2 is a venical sectien along the fne of borings. The elevation of competent tuff generally
conformed with the su:face lopography. An apparent low point in the competent il that could channel
subsurface interfiow drainage toward Area 2 was identified narth of iHole T-6. This is also the location of
the principal channei feading surface water run-on 1o Area 2.

ER19990068 3 August 1999
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2.3 Piuaging and Sbandonment of CH-2

in 19539, CH-2 was drilled tu 2 depth of anout 500 fi 1o provide geolegie and hydroisgie infgrmatian on
MDA AR, Arca 2, pefore selacting the site for niclzar satety tests. The hole is located near the centar of
the array of shafts used in tne salety tests and is within the area inat was subsequently fitted and paved
vath asphall. The locatian of the hole is shown in Figure 2-1. Belore the asphalt was removed, the old
casing wis removed, and the hole was pluggea and abandoned in August 1998 because of concem tha
it could elevale moisture content of the near-surlace soils and el at he site. The hole was plugped and
abandoned in accardance with NMED Ground Water Bureau's guidelines (NMED 1952, 53805.16), the
Latoratory Environmental Restoraticn {EF) Project Standard Dperaling Procedure 5.03, B, "NMonitor
Well and RiFi Borehele Abardonment,” and the "Monitering Well and Borehcle Abandonment Plan”
inclided as Attachmant 3 to the stabilizalion plan (LANL 24908 58641; The work was parformed by
Stewart Brothers Dirilling Company ¢f Grants, New Mexico, undar direct contract ' the Lakoralory. Figld
direction 1o driling operations, site sately and health, waste management, and radiological monitaring
were provided by the MDA AB team of Laboratory and ME/PMC team personnel. A detaited description of
the plugging and atandonment of CH-2 is presented in Appendix B,

2.4 Asphalt Removal

The asphall was removed duing Septemnber and Octeber ot 1398, Fill was first piacod arcund the
southarmn and western edges of the pad before removing the zsphalt to provide 2 clean working perimater,
Sequaritinl squares with dimensicns of about 20 it by 20 it were excavaied, as originally plannad; the
asphzli wag broken into pleces smaller than 3 ft but was nol crushed. A Caterpillar EL3008 excavator
lifted and turned the asphall. Yhe asphalt and undedying sod were screened for glevatad radioactiwity as
the asphali was ramaoved. In accordance with the site's radialion work permi, respiratory protection was
worn when remaving the asphalt ovenying Shafts 2-M and 2-8 beeause of the potential for ancountering
aluvatad radicactivity at these locations. Shafi 2-M was the iocation of an accidentai release that
contanunated the original ground surface at Area ¥, and high feveis (129,223 disintegrations per minyte
{apm] aipha actity, 20,083 dpm beta activity, and 8,207,127 dpm gamma astivity) of radicachivily were
found above the adjacent Shah 2-N dunny prestlabilization samoling. Additional discussion of this relense
and other releases is presenied in Section 2 2 of the stamiliz-aiion plan {(LANL 1298, 566418 However, na
alevated radioacnvily was found at any locatio: when removnig the asphail. As discussed in Secticn 5.1,
sampies of mutsture token Longzath the asphalt in Aprl 1998 contained abiove-backgrours! [gveals of
tritium, Becauss of this, all o the reamoved asplak was managed as iow-leve! radinaclive wasie. Afier %
seraening was complated, the excavated aspaall was temparany stagad on an unexcavated pordinn of
the pavement, as necded, pending disposal at the Laboralords low-level radivactive gisposal facihty,
MDA G, at TA-B4. A Komaisu VWAZSD frontend keader sie <piled and 'naded ihe asohait into triscks, The
asphalt was celivered o TA-54 during September and Ootober 1058, in acoorgance wilh Depariment of
Trapeporation and sther applicabie reguiations. g

The arga whers aspbalt had been reraoved was covered with a 20-mit high-density polyethylene {(HOPE)
firier, and excavated asphalt was coveraa with volyethylana shesting during polsatial rain events. 7o
promete dreing, the surface of the anderlying 1 material was scarifiod by Ha backhos to & depth of about
B in. dumng excavation. Howsver, bacause of the potential for expasing buriac radiclogical coniarmnation,
NG ather reworking or axcavation of tha ungenying fill material was pedoirried. The 2asings of tha wo
150-fi-deep Resouice Conservation and Pesovary Acl (SCRA) facdity nvestination {BF) boreholes
(49-26455 and 43-2907} were inarked with crange paint 1or improved viebality and were not damaged

during tie excavyation. A site map showing tha axtsnt of the asnhalt that was removed is presented in
Figure 2-3. Pholcgraphs of the asphait remova! process are presenied in Finures 2-4 theough 247,
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Figure 2-4. Removing the asphalt

o

Figure 2-5. Screening tor radionuclides as the asphalt is being remaved
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Covering the area alter the asphalt has been removed
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The aspoalt varied from o 8 ino i thickness but was gencsally thinner ian the aoprosimsatery 80 mhat
was ooginally expected. Toe Bl mateoal boneati the asphalt was dner than onginatiy aepectad probatly %
because of the lack of sigivlicant precipitation during the monihs precedirg escavabon sl Biecause i

surface water divaerson channel had preveousty been instailed upstream from the asprait ooad, Dunng the

work, the fill matenal was visuaily charanienzed as dry 10 damp, and nore of e wel o saturied E
condtionsg obascrvad durng the Apal 1998 BRI corng in the pad area wors aoted, The tol directly boneath

the aaphalt was 3 grovally sand thatwas probacly used as a base esurse before paang. Tho mone olivey

Al matenal beaeath the Dese CoUrse was N0t 2Xposca dunng excavation. §
Screening of the asphalt andg the exposed il materai beneath the asphall wos perdormed win oo
Hherline ESP-1 £G-2 mstrement sather than a lisld instrameni lor detection of low-cnergy radistion
{(FIDLLER) instrument, a< onginally pianned, because a FilXLER instrument wae not nvailable, Becadse
Both instriments measuie low-leved gamma radialion using a sodivm-ipdide erystal, the resuits wowd be
comparabie, and ths moegificanon ta the onginal pian was considered acceplabie. Becauss no cievatod

rathation levels were lound, a cormprehensive, documented survey of the axposed suarface boneath the E
asphizit was not consdered necessary, Az the complelion of the asphall semoval with the excavator,

e remaining iarger chunks of aspnalt (about 2 in wera hand raked and removed for disposal. A tolal

volurrs of approaximataly 490 ya” of asphall was remeved from the site. The inal excavated surace was g
marked wiih sarvey dubs and plaste whiskers toadentify the onginal geade of the Emarenais

2.3 Barings in MNortheast Corner of Site

Curing a field-saraaning survey in Novamar 1298, logaions of stove-backqround radiaton ware und
on the slope at the aortheast comer of Area 2. Allhough sampies laken lor anatyss ot ihe TA-21 count
{abaratory dic no! show radiciogeal eveis that weare of concerns o7 worker buallh and solety. control of
ther extangive Qopner Activity: on e slope was necessary o avond furiher uaearitnmg cf ureed
contaminarts, Reduchion of 1he slope angle would make i easier to install 2 gopber barmer and wouid

aiso reduce erusion Lotenbal

The slope was 1o be reduced by lowenng the crest and raising the foe by 110 211 Because lowenng the
wterlingg

crest invelvad oxcavating mta soll teal was poteniially contaminated, 16 anallow boreholag wae
alonyg the cresd of the slepe before eqcavalion, The approdimate lecatons of these bonngs e shownin
Figura 2-1. The heles were numberen Gegher Hoede (GH) 1 thwolgh 10. Tha barshoiss were advarced

withs a hand auger o November 17, 1998, on approcamiptely T0-I spacmags, Cuttings wore colleca m g
cora bare! fromine graung sunace fo o depth ol 30 0 6-in. Lits., %

All cuttings were immediately lield screened for iow eve” gemma radiabon an Ekerling £5P-1 PG-2
instrument was restad on the cuthings, ard §-mun. counis worn aken. Ground surface background bevels
were dalormined oM hve Backoround lecahions i ing vicinity of the slone: they ranged Getvesn
approximately 2000 counts per rranule (cprny and 2000 cpm and Averaged aboeut 2500 com. These readings
wire comoarable 1o packground devels i the vicinity o the Botha House m Ares 12 across e roud, Two
ficad maasurements axcecded 3000 opm, dand the resiwere within the backgroand sange. The first
rneasurernan: {3170 com) was taken from a cepth ot e 6 ir. in HMole GH-Y. This v sutficiently low that it
was conskierad (o be within the background rarge, The second measuremant {4480 cpin) was laken figm a %

depth of O to 6 in. i Hole GH-6. Aithaugh this s suihctantly stevated that it may n2 considered ouiside e
packground range, 1 was nol high engugh 1 e of coricarm or worker nezith and safeiy.

Bacad on the resuis of ihe surfice soreening and bHorings, & rociChnyoal WOk porm.. was preparad, ong
contourivgy of the siope oroszeded. Sol was excavated from the crest of the slope with g foat-end loadar
ond movad across and down the slope 10 Bl inlow spots. Tne crest of the sicpae was reducedc bacok o the
approximate location of the onginal eite fonce. The excavatnd surface was screenad for radiating as o E
was exuosed, and no glevated levels were found.
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2.6 Site Regrading

The site was regraded during Qctober and November 1908 with clean, crushed tulf obtained from the Los
Alamos County Landlil. The crushed ufi was placed on and in the vicinily of the pad area 1o create the
final graded surface. The deep drainage chaninal beside the MDA AB perimeter road was alse parliaily
filed to reduce the poiential for ponding. A Komatsu WA25G front-end loader was used lo spread, shape,
and compagt the fili material. Although the fill material was originally planned 1o be specially compacted
with a self-propelied vibratory cempactor, the compaction provided by on-sitz equipment was found to be
sutiicient. Photographs of ihe regrading achvities are shown in Figures 2-8 and 2-3,

The thickness of the new fik material ranged between a minimum of about 8 in. and a maximum of about
4 ft. The greates! thicknesses of fill vere in the low arez petween MDA AL 4reas 2 and 28, where
pondirg formeriy occurred, and on an east-west divide running roughly down the middie of the former
pad; a greater thickness hare encourages precipitation o run off to the north and south, Four-toot
extensions were welded io the outer casings to raise the wellheads of the two 150-f boreholes (49-2906
and 49-2907). A 1otal £l valume of about 2750 o3 was required to altain the final 1ili grade and drain
direct precipitation from the site. Because the area to be stabilized and the thickness of the fill were

. greater than originally ptanned, the volume of fill was greater. The limits of the regraded area are shown

in Figure 2-1. The regrading included filling a low area to the west of the former pad and filling & former
drainage swaie on the southwest side of the site.

The steep stopes on the nofthern and northeastern sides of the site were the iast portion of the site 10 be
regraded; the regrading took place after cuttings from the borings had been screengd. The siGpes were,
reduced 1o lower erosion potential. These siopes had baena habilat for gophers, and elevated
radioactivity levels had historically been found in the gopher diggings {LANL 1998, 59641, Section 3.2.1).
A photograph of the slope reduction is shown in Figure 2-1G. Belore the slopes were reduced, the surface
ajea was surveyed for radiation using an Eberline ESP-1 PG-2 low-level gamma meter; surface soif
sampies were taken at four above-background lecations and submitted 1o the TA-21 count laboratory for
fixed laberatory analysis. The locations of the four surface samples are shows in Figure 2-3. The samples
were analyzed for gress alpha, bera, and gamima radiation. The results of those analyses are shown in
Table 2-1,

Only one measurement {a gross aipha vajue of $8.2 pCifg in sample 3) was abeve the count lzboratory's
minimum detectable concentration, and none of the resulls were considered to be of concerm 10 worker
healin ana salety. Radiciogical screnning of subsurtace samples from ke 10 borngs aiso yigldeo resuils
ihat were not of concem 1o worker health and salety ty the ESH-1 stati on site during the work. Based on
the results of these surveys, excavalion and grading of the slopes was allowed (o proceed,

Althaugh no bedrock was encountered when reducing the slopes, an approximately 20 H-tong, 1-ft-wide
zone of damp soil was encountered adjacent to the nertheast comer of ine site sbow halfway up the
slope. This damp area was thought (o have resulted trom lalerat movernent of moisture that had
accumulaled beneath the former asphalt pad, probably within the nld fill materia). A 4.it by 41t concrete
drop structure was placed at the upstream end of the existing culvert at thg northeas! cermer ot the site to
ancommodate the change in grade and reduce erosion potantial. The lozation of the drop structive is
shown in Figure 2-1. No changes were made tu the existing culvert or to the perimeter road. '
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Table 2-1
Results of November 1838 Soll Samples taken from Northeast Corner of Site
i Samule Numier (Gross Afpha inGilg) Gross feta (oCig) Gross Gammz {plig) |
I 1 <1.47E+00" <1.A3E+0Y" <4, 74E40%" |
l; o 1 AZE+00" _<1.25E4007 . <5.3BE01" _l
~ 3 B 1.62E4+01 <1 2EE+QD" _ <R.BIE40Y
Fﬁ % _i __ <BEBIEOT _ i <1.15E+00" | <BT8EsO !

« aMinioun dalectatie concentration 15 shawn; analyleal result was less than this amount.

27  Placing Topsoil

A §-in. layer of topsoil was placed over the regraded suriace of trie site in November and Dacembar
1998. Approximataly 1260 yi? of topsail was used. This volime was grealer than originatly planned
hecause of the greater exteri of the s1anilized area, Because of the scarcity and cost of topsoil from
seurces near Los Alzmos, il was most cost-sifective to bring in soil from the Albuquerque area. The s6ii
was obtained from several sourcas; some ioads wera mixed with oryanic soil uilder to obtain a more
uniform quality. Photographs of the soif placement activity are shown in Figures 2-11 and 2-12.
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Tre minimum thickness of tff, along with a mimmum &-in. thickness of topsoil {Section 2.3) was intended
1o provide a minimuim 1 ft of additional cover over ihe prestabilization surface al the site for erosior
protectior.

2.8 Site Seeding

The topsoil was hand-seeded with a 48-Ib. mixture of 40% ble grama {Bouteloua gracilis), 40% western
whealgrass {Agropyron sithi), and 20% annuat ryegrass. The seed was purchased from Plants of the
Southwest in Santa Fe, New Mexico. This saed mixture was recommended by ESH-20 personnel and
was & modification of the originally planned mixture of 50% blue grama and 80% western whealgrass.
Under environmental conditions at Log Alamos, blue grama and western wheatgrass are shaliow-rooted
perennial grasses; they are intended 10 enhance avapotranspiration and provide a stable, long-term cover
for the site. The ryegrass is an annual that germinales in earty spring and is intended to provide shade
and increased soil water retention in the first year, thereby enhancing the germination of the other
grassas later in the spring. Shaliow-rooted grasses were prelerred to minimize contact with radioactive
contamination remzining on the original ground suriace beneath the iormer asphait pad area, Afler
seeding, the site was smoolhed with 2 wood and wire drag to cover the seed with a thin layer of soil ann
minimize iosses o birds and rodents. Additional intormation on the selection of plants for revegetation i3
presented in Appendix C.

2.9 Piacing Erosion Protection Gravel

Immediately after seeding, the sie was covered with 2 thin layer of gravel to increase eresion proteciion.
The gravel is alsc expected to protect the saed from animals and act as a muich te enhance germination.
About 160 yd® of gravel was used, this volume was greater than eriginally planned because of the greater
extent of the stahilizad area. The gravel was placed with a front-end lpader and hand raked to achieve the
desired final coverage. Over most of the site, the gravel was placed as a single iayer with 70% coverage
tc simulate a natural desert pavement. This simulated desert pavement had been successfully used for
erasion protection in jandfil! cover experimamal tess plots at Los Alarmos {Nyhan et al. 1995, 83111,

. 282). A 2-in. thickness of gravel was placed on the steeper siopes on the north and noriheast sides ot
the site for increased grosion protection. Tha gravel was abtained from sources in the Espanota Valley
east of Los Alamns. The graved consisted of nonuniform, angular crushed rock with & Dy, value of about
0.75 in. and 2 Dy value ¢f 1in. A sposification sheet tor the gravel is presented in Anpendix O along with
documentation af the acceptabitity of this gravel tor protecting the site against a 100-yr, 24-hr storm
event. Phategraphs of the gravel erasion piotection layer are shown in Figures 2-13 and 2-14,

210 Bigintruslon Bartler

The poteniiai fer bicintrugon is of concern because ol the radicactive contamination remaining on the
onginal ground surtace at depths of ahout 4 ft to 7 i beneath the finat stabilized sudace. Blointrusion by
deep-rooted plarts wiil be contiolled by rnanually remeving such planis from the site, as discussed in
Chapter 4. Biginlision by gophars is a more sigrificant concern hecause Gaphers are numerous at tha
site and Rave in the past unearihad radioaGtive maleriais. in cooperation with ESH-20 personnel, 2
continuous wire mash basrier was designed to contral burrowing gophers. Chainlink fence material
1abricated from getvanized, 13-gauge steal with 1/2-in. apenings was selectad for this puspose. This
material was laid directly on ihe graveled surface over the part of the site where near-surface
contamination had beer: found or was suspacted, This inzluded the area where the asphait pad had been
and the slopes on the norther anid northeaster sides of the site where gophers had unearhed
radioactive materials, Additional information an the design and installation of the binintrusion barrier is
presented in Appendix E.

ER 15990068 . - 15 Augus! 1839




iR Fepoet for PRIS:

R B TR OSSR DN B e G

3 R, bt
v Ry

Lo "
1 --'“.-:_‘;:- -T"I:f‘ N 1

‘:1;}25&_. -

4 . - .
Fh g":* ey _-_‘ h ‘f?’ I

- f M ) - . . . .
P R ¢ PP *\' & . :
X te Nt . . ! v e
" 4 Br@ead™ 8 M0 o B WY T LAl e

e e

AT e
B .._‘.“,""'b“ e
[ A

ROAT L :
e .'%,é? é_ﬁ e
o N S,

i . T x Ly 3 e J ; S e e
B A R A R N D S e A R RS

!
3 ot oy Ak
PR TR PR e

Cr

Figure 2-14. Grave! covar on Area 2

-1
Ys}
o
e

Cied

Augus! 1989 15 &R



1\ Report for FRSs 42-001{b.c.d, and gj

The edye of the wire mesh was buvied in a 2-t-deep vertical trench to keep gophers from burrowing
under the edge. Individual sheets of wire rmesh were approximately 12 x 25 ft in size and wer2 overapped
a minimum cf 8 in. About 140 sheets were used to form the barrier. The individual sheets were clipped
together with steel hog rings placed about 12 in. apart. The trunk of a pine tree penetrating the barrier
was wrappes with wire mesh to a height of about 3 ft, and the openings between the wire mesh and the
two 150-t BFI wetlheads were ciosed with approximately 2-1t by 2-fl surface seals of concrete. The wire
mesh hiointrusion barrier covered approximalely 33,050 1, or 55%, of the 60,260 t#? area aflected by the
stabilization activities. The area covered by the wire mesh bigintrusion barrier is shown in Figure 2-1.
Photographs of the barrier and its installation are shown in Figures 2-15 and 2-15.

2,11 Site Cleanup and Fencing

After completing the principal stabilization activities, the site was cleaned of all construction debris.
Wooden paliets that had previously been stored on the site were removed. A silt fence was constructed
around the downgradient edges of the stabilized area, and the MDA AB perimeler road was regraded and
regraveled whers required. Grade markers that were plannéd to be placed on the part of the siabilized
area not coveret by the biointrusion barrier could not be instalied because of frozen ground. No maikers
are nagded on the part of the site with biointrusion protection bacause’the wire mesh bariter will serve as’
a nenchmark for visually identilyirg the depth of erosion. Additionai discussion of grosion and the
associated inspection and maintenance requirements is presented in Chapter 4.

The site chainlink security fence wag relocated around the edge of the stabilized area. Delineator -
rellectors were ptaced where the site parimeter road curves arcund Area 2. The old gate on the eastern
side of the site was not replaced because of a congern that it would encourage vehicular traftic across the
stapilized area ana the binintrusion barrier. However, a new gate was installed on the northwestern side
al the site to parmit vehicular access to the edge of the stabilized area for borehole drilling and other
purposes. Posts for the chainlink lence were placed in 3-ft-deep holes and backlilled with concrete. The
soil near the bottome of wo posthales at the northeast corner of the site was nearly saturated with water.
These holes werse located downgradiant from ihe damp soil encouniered wher lowering the surface slope
in ihe nartheasi carner, and iie wet conditions are likely asscuiated with the lateral meveraent of moisture
tnat had accurnulated teneath tive former asphalt pad, The locations of the slabilized area silt fence, new
sequrity fence, wet posthiotes, and new access gate are shown in Figure 2-1, Photographs of the fences
are shown in Figures 2-17 and 2-18.

2,42 Fosistabilization Land Survey

The segrading of the site resulad in a crowned finai grade that allows runoil to 2xit the site in all drections

- [Figure 2-1).

213 Final Inspaciion and Proizci Acceptance

On Fetruary 3, 1999, a final site inspection was conducted by the contractor and the Laboratory's
tachnical representative. The inspection inciuded all aspects of the stabilizalion meagure gonstruction
activities and final site cleanup. At the end of the inspection, the Laboratory's technica! representalive
concurred that ali proiect construction activities had been satistaciorily completed.
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3.0 MCNITORING

Plans lor long-terrm monitonng of the stabilized aren and ns vicinty have heen prasente i lwo
documants (LANL 1963, 58641, Chapler 5§, Eavirgnmentad Rastoration Project 1598, 62040,

Atgchment &) The monitoting program will focas on panod'e measuremont al moisturg 'sveis in the
subsuriace soils and wit, Monitenng of i, surlce water, end s2diment quality s also conducied i ine
vicinity of Area 2 as part of other Labaratory pragrams. Mo pastsiabilizalion monitoring data 10 evaiunts
e eftectiveness of the intarirn measure were avalable fom ine site at the ime s jeport was prepared.
Extensive manitonng programs 1o determine eflectveness have been planned and are descrined belas
Becase Ihis stabilization etlort was not a cleanup oetivity, no conbirmalory sampling was conductes,

3.1 Moisture Manitoring

Recause high moisture levels were present at the site, the Dlannec monitoring program wik fncus
principatly or mofgture monitoring, On & menthly oasis, the Laboratory plans 16 use neulron probes to
moniior tnoisture coittents babween the ground surface and the soil-tull interface in the three boreholes in
ihe tormar pad area (CH-2 49-2906, ana 48-2907) and the iwo off-sie bereholes (TH-) and TH.3)
(Figure 2-13 In agdition, on a quanatly basig, the Laboratory pians to monitor all {103 sie bareholes 1o
totat depth. This ovogram will continue for at least two years. during which tirme the data will be analy zed
for trends. ContinGencies that vall he taken il 2 sigruficant rend ot inoreasing maeisture gonient s found
are described n an ER Project gucurnent (199, 62040, Attachrment A), The results of past smeisture
monitoring in the existing off-site boreholes are stows N Appandh: F. These results show a ramnarksbiy
consisten! pattern belew a depth of atout 3 Ir, inchcating relatively stuble conditions boneaih the rone
infiuencad by seasonal wends and individual 31001 events.

The results obtained trom the August 1998 rmeasaramsnts are he only neutron probe data avanable from
horehotes CH-2, 48-2803, and 49-2207. The resuls fiom dane-thameter CH-% are presented in

Appendix F. They were measured pelote Ihe well was plugged and sbandoned and iilustale e aicyatei
msiurg tevels present Reneath the foemier asohaid pad arma. The resuils from the two 1501 BF
puraholes (K4-2905 and 4%-2907) have nat been aciuded s report. They appear 10 havo buen
significantty Attenuated and sugyest thal the newen piobe may not have been propery calibrated for
these latger 8-in-diameler holes. Aadilional mronitoring pinnr et for Fiscal Year 2000 will include a ohosk
on thg atdiy of the instrument 1o make adequats measuremens M Nese larger haies.

3.8 Siormwatar and Sediment Monitering

Storrawater and sednent moniioting we being condusted &' localions AB-2 1o the northwes! and AB -3 1o
tha nonheagt of the shabilized area. The ivsations of hese momkoring Stalicns are shown in Figure 2.1
This monitering is pard of E2H-18's wile-wide surface watar program. £8H has takep segimot sarmples
anaually at the lwo stations since thie 1970s, and the above -background radionuslive lavels occasionally
found focused attention on Arga 4. This eventually iod tn the: stabhzation effort descrited i this report.
Because of the epherneral nature of ronefl avenls, there is gsitle data on the qualdy of siormwater,
howsever, ESH did take waler sampies al Station AR-2.n 1987 and 1598, The 1987 rasults were
pubnshed in the arnval snvironmeantal surveillence report far that year, and analyses for 3 iimited number
of radionuciides, metals, and major ions shiowed no values exsaeding doinking waler siandards (E86G
1987, 6877, £, 263). Tne more compranansive £iaiysis penioimad on e 1995 semole showed

» o deissiaiie Aaclors,

+  yarmma spectromatry results that were below datection Janits or '23s than ine 2-zioma iatal

propagated uncedainly for all nuclides,

» metals that were either not detectad oi at the reparting fimit fexcept aluminum at 3.1 mgd),

= nifroaromiatics and nitarmings {kigh explosives) that ware below reporiing finits, and

o no repotabie semivolalile organic compounds (SYOCs),
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The resuils of the 1998 analyses are included in the site storm water pollution prevention (SWFP) plan
(MK/PMC Los Alamos Project Team 1998, 62910, Appendix D). '

4.0  INSPECTION AND MAINTENANCE

A program of inspeciions for excessive erosion rates, bigintrusion, and general site integrity is described
in the stabilization plan (LANL 1998, 59641, Chapter 7}. Dunng quarterly ronitoring, the site will be
inspected for erosion of the regraded surlace, deep-rooted plants growing on the site, gopher burrows,
evidence of ponding, integrity of the sile security fence and signs. and the proper performance of erosion
conrtrel measures installed as BMPs. Areas with more than 4 in. of erosion will be reslored by placing
additional tapsoil, crushed tulf, and gravel, as needad, The deplh of gullying for the 100-yr, 24-hr. storm is
estimated to be about 4 in., and the minimum thickness of new cover over the prestabilization ground
surface is about 12 in. If the 100-yr storm occurred atter the first 4 in. har eroded, the last 4 in. would
provide a bufter against erosion to the prestabilization surface. However, it should be noted that site -
inspection will be performed after major rainfail events to ensure that significant erosion has not occurred.

Breaches in the gopher barrier will be repairad, gophers on the site within the area of the barrier wiil be
removad, and the effects of their burrows will be repaired. Low-lying areas will be filled with sail or crushed
tuft. The site security fence will ba inspected and repzirs will be performed, as needed. Warning and
hazard signs installed at the site during the stabilization activities will be inspectad and repaired or
replaced, as needed. Sile inspections and maintenance will be documented on the inspection and
maintenance form presented in Appendix G. Completed forms will be maintained by the ER Project's MDA
locus area leader, Routine inspections for the proper performance of off-site erosion control measures will
he performed and documented as pan of the site's SWFF plan (MK/PMC Los Alamos Project Team 1938,
62910).

5.0 WASTE MANAGEMENT

Waste malerials generated during tha interim mt:-as_ure activitios &t Area 2 were managad in acicordance
with the waste characierization siratgoy form prepared for this project (Envirenmential Restaration Project
1988, 57587).

o4 Asphalt

Before the asphalt paving at Area 2 was removed, it was charactarized by direct sampling of thg asphalt
and maisturg sampling in the underlying fill material {Figura 5-1}. One sarnple of asphalt laken trom
ahove Shait 2-M in the center of the pad area was anaiyzed for volatile organic compounds (VOCs},
SV(Cs, and polychionnated biphenyls/pesticides. Mo organic constituents were detected. Five somposite
asphatt sampleg taken from the four corners and center of the pad area ware analvzed for targel anaiyte
iist (TAL) metals and radionuclides (isotopic armericium, plutonium, ang uranium}. The rnetals were
detected at leveis belew RCRA jimits for hazardous cfassification, and the radiochemical anaiyses
indicaled background aclivity ranges. Soil roisture samples taken directly beneath the asphalt at each
shaft location and at six supplemental lucations were analyzed for tritium. Rasulis for the 2B soil moisiure
samples ranged from Q pCifm{ to 434Q pCifenl and were gencrally anove the background tevel of aboun

& pCi/ml. Detalled resuits of the asphalt and trifium sarnpling will be included in the MDA AB dato
summary report. The above-background tritium fevels were lound throughout the pad area and probably
originated from tritium used in the 1960s nuctear safety tests at the site. A description of those tests is
presented in the stabilization plan {(LANL 1998, 59641, Chapter 2. Because of the presence and
widespread distibution of elevated tritium levels and because of the ability of asphait tc uptake tritium into
the structure of its organic compounds, all asphalt was managed as low-level radioactive waste,
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During transport, the asphalt was covered by tarps. Wasle shipmenis werz coordinated with TA-bd's
operaling schedule. The asphalt was placed in disposal pits as dirgcted by TA-B4 personnel.

5.2 CH-2 Casing

'CH-Q_ was originally completed with 500 ft of 2-in.-diameter galvanizad steel pipe casing that had

threaded joims and was installed ungrouted irto an approximately 4-in.-diameter borenhole. The casing
was removed, and the hole was piugged and abandoned in August 1998 as pan of the stabilization efiort.
The casing was disassembled by unscrewing it at tne threaded joints as it was removad from the hcle,
Wel sail andior berdonite mud coated the casing over its antire lengih. The thickness of this coating
ranged between a thin fiim ang about 1/4 in. and averaged about 1/8 in.

At o depth of about 25 ft, above-background tevels of radivactivily were detected on the casing and the
attached mud during fiekd screening. All couting scrapings within the depth interval ot 21.5t0 103.6 1
were collected to obtain sufficient volume for a sample. The sample was analyzed for TAL metals, VCCs,
SVOCs, gross alpha/bela/gamma, tritium, and moisture content. Above-background gross alpha readings
were obtained from the sample. Samples were also taken of the soil on top of the concrete surlace seal
on CH-2 and of the soit'mud coating on the casing within the depth intervals of 223.5 to 243.5 ftand
473.5 i to total depth The anaivtical resulls indicated the presence ol 1otal lead at a maximum
goncentration of 570 ppmv. The soil/mud samples were resubmitted for toxicity chatacteristic leaching
procedure metal analysis and were below RCRA limits {or hazardous classitication. The soiifmud samples
were a1so measured for gross alpha, beta, and gamma radioactivity.

initialiy, the casing was to be cleaned so it could! b recycled or used as scrap metal; however, this
ajernative cowtd not be implementad because equipmeni needed io screen the inside ol the casing for
radiclogicat constituents was not aviailable. Swipe samples taken of the casing indicated no reteciable
radioaclive contanination. Bacause the swipe resuits were negative, the casing could not oe accopted for
disposal at TA-54. Howaver, the eaddier ficld-sereening results and process knowtedge of the site indicated
that the tasing couid be radiclogically contaminated. The casing was shipped in May 1999 to GTS
Duratek, a lacility in Qak Ridge, Tennessae, that processes radioactively contaminated metals. The casing
was cut into approximately 5-ft lengths and stored on site it a metal B-25-type box bolore shipment,

5.3 Other On-Site Waste and Salvage Materials

Cfnar waste and salvage materials consisted of wood pallets. vegelation raroves from the work area,
plestic sheeting, fence materials, personal protective equipment {FRPE), and sample residuats. A stack of
old wood paliets was found between Areas 2 and 2. Swipe samples indicated the pallets were lree from
detectable radicactive contamination, and they were removed from the site by the conslruclion
subcontracter for disgosal or reuse, Vegetation was cut up and added {0 the erosion control structures o
help minimize erosion. The chainlink security fence at Area 2 was removed during construction. Swipe
samples of the fance materialg indicated that they were free from detectabla radioactive coniaminatiom.
Damaged sections were removed from the site for disposal; other sections were reused, Based on

process knowledge, PPE was drummed tor disposal at TA-54 as tow-level radioaciive wasie.

Polyethylene shesting was used to protect the waste asphalt from rain and to temporarily cover todts and
other field equipment. The sheeling was also used to wrap fencing materials, corrugated pipe, hand ioals,
and other ilems that were removed from the site and possibly contaminaled. Swips samples wers taken
of the sheeting; they were free from detectable radicactive conlamination, and the sheeting was .
transparied to the Los Alamos County Landfili for disposal. The polyethylene sheeting used to cover the
ground when CH-2 was plugged and abandoned was bagged for disposal. Swipe samples were faken of
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the sheciing; dolactatie radheactive contarmnabion was leond in 1 of the 12 bags. The 26w wath e bentanp

rachonstive contanuinabion was sogregaled and drasrned for daposot at TACSS, the othior Dags wine
disposed of af the Los Alomos Caunty Landiill, Swipe: sianples were taker of the 200mil HDPE Hager useyd
to cover the {1 n"rs't‘r“'k underiyneg the romoved asphald, they wors free fram deloctabic nugoactve

conlaminaton, and the sheoing was disposed of at ihe Los Alames Sountye Lanadhl

Most sample resicuals were returmed o the ongpnal samuling locitens. One aampie from o shallow
boring aliove Shafl 2-N ard o associated PRE and samehng «aupment were =solated for aoff-sie
tsposal because he sample coentauned fransuranic (TRU lovels of radiioics] matenals, Beoaase the
level of radhoactivity vias tigh (129.223 cpm alpha activty, 200083 dpor beta activiy, and 8207 127 dpm
gamma actnaty) and the sample was located at the onrging Qround surace, i 18 hkely the contanmiation
found above Snalt 2-H cogmated from the 1880 accwdental release from adjacent Shatt 2-k3 Adr!nu.'-r\.a!
aiscussion of this release 15 presented n the stabiizonon pan (LANL 1988, 585621, Chaplor &8 The bead,
wihich was alse used in the nuslear safety tests, s requlided under BCRA and couli be :nllrjczunci with
the radinnuclides. Tharetore, sample resuais and associated PPE and samphng aowprment from Sean
2-N were managed as mixed TRU wasle ond drummesd for storage al TA-54 pending the avalaohty of an
appropriste disposal tacidy. Detailed informalion on e samphing reselts wil be presented in the

MDA AB. Area 2, data sunumary ropor

6.0 SCHEDULE

The Laboratory's £8 Projuct intizrmal peer raveay of the Area 2 intesrm mmasure aclvines occurmerd on
Aprii 8, 1928, and the readinesg roview for Bald npimm‘:nt:mwn Locurred on Seplambor 8§, 1A
Irnplementation of the intenm moeasene acteshes beganoon SE:}lr‘:n‘.l)er ta, 1908 andwas caonpieted on

danuary 13, 19092, & aetwlod schedule of sey project aoinelizn is prosentad i Tatds 6.0

Tabie 5-3
Seheduie of Interim Measure Aziivitizs
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‘M Report for PASs 49-001(b,c,d, and g) .

Table 6-2 (continued)

Date Activity
11/13/98 T Completed site:regmdmg with grushed tuf!
llJ’!B.’Qé ___“:__Eegan piacing lopsoit on regraded area .
1123598 Reconloured norheast cormer (gopher area) '
1 13-2'_3'!_553 Bl Pegan inslalling sue sﬂt fence
I~ 12/Q3/98 T Compleled placmg lopsmi on regmded argd S
12/04/58 ; Seeded lopsoil with shaliow rooling grasses T B )
§07/38 E_____ } Beqan placing gravet erosmn promcﬁ_o_n__ . T
1241598 : Began instating gopher barrier N
1211698 Instalfed drop structure (or northeast corngr culvert )
12/21/98 “_-Complaled installing gepher barrier
12/23/98 | Completed‘ .;-Jtacing gravel arosion protectien
12/24/98 Compleled installing site silt fence )
1/04/69 Began final cleanup of coustruction debris
1/06/59 Began installing sile secunty lence
[ 1/07/99 | tnstallad grate for drop structure
1/15/99 | Completad instaling site security ier;::.e -
1/19/95 T IE;;p!eted final cleanup of construction debris and demebilization
— e —— . - - S

Periormen linal site inspaclion and project acceptance

7.0 REFERENCES

The fellowing list includes all references cited in this document. Parenthetical infarmation following oach
refarence proviaes the author, publication date, and the ER record identification (1D} number, This
information also is inciuded i the citations in the text. ER ID riumbers are assignad by the Laboratory's
ER Project 1o track records associated with e Project, These numbers can be vsed to locate copies of
the actua!l documents at the ER Project’s Recorts Processing Facility and, where appiicable, within the
ER Mroject referance library tiled “Relarenca Set for Material Disposal Aceas, Technical Area 49."

Copies of the reference thrary are maintained at the MMED Hazardous and Radicactive Materials
Bureatr, the Department of Ensrgy Los Alaimos Area Cifice; United States Environmental Protection
Agency, Ragion Vi and the ER Project MDAs Focus Area. This library is & living collection of documents
thal was developed to ensure ihat the administrative authotty [AA) has ail the necessary material to
review the decisions and actions proposed in this document. Howaver, docurnents praviously submitted
to 1he AA are notingluded in the referance library. '

Envircomental Fiestaration Project, March 8, 1998, “Waste Characterization Strategy Form, MDA Focus
Area, TA-49, RF! Sompling, 8MP Activilies, and Asphalt Pad Removal, Materiat Disposal Area AB - Areas
2, 24, and 28," Los Alamos National Laboratory, Los Alames, New Mexico. (Enwronr'nental Restaoration

Project 1998, H75687)

Environmental Restoration Project, July 15, 1998. "LANL ER Project Site-Specific Health and Safety Plan
(SSHASP), Core Hole 2 Abandonment at Materiai Disposal Area {MDA) AB* SSHASP No. 212, Los
Alamos National Laboratory, Los Alamos, New Mexico, (Environmental Restoration Project 1998, 63112)

ER 19990068

25 August 1992




a, ang gl

Ervarcnnertel Restoraben Projest, Aagust 11, 1998 "LAMNL 2R Fropect Shie-Speaihc Health and Salety
2 an (BSHASE Best Management Pracnees Stabdization (BME/S) at Matenal Disposal Area (MDA AB.

Arpas @ 24 and 28 - PREs 39001 (h, wodd angd b7 SSHASE No. 204, Loy Alamos National Lanoratory,

bos Alzmas, Mo Seaora Envrerments] Hestorabion Propec 1985 03114)

Erurgrrnerial Sostonten Project, Saptamber 1898 "Best Mancgement Practces Repeont lor Instailaton
of Statii zaron Measoes at Pofantal Beisace sites 449-001:th (4, and g, " Los Alamos Matonat
Laboratory report LACUAGRAATTR Lo Alnemos, Mew Mesco (Envronmental Resteration Projeat 1948,

+
B0

Favronmentat Restorabon Project, Saptember 10, 19594, "RS1Hor the 3P for Impiemaenhing Intenm
pansurns and BMPe 3t TA-AQ, FRS: 42001 {(bod, ang gy Fomer OU 1134, FU 517 Los Alamos
Mutionat Laboratory report EMAZRG3-335. Los Alomos, Mew Maxco. {(Envirsnmenrial Resioiation Project
1908, 570410)

ESG (Ervironmental Surseiilance Group,, May 1988, "Envirenmiental Survgiltance at Los Alamos Danng
1057 " Los Alamios National Laboratory neport LA-11208-ENY, L.05 Alamos, Naw Maxico, (ESG 1488,
BBT Y}

LANL (Los Aamos Nationa! Laboratony), Joly 1968 "Stadnlization Plan lor lmplementing intenm

Meosures and Best Management Fracticss al Potenual Heleasn Sites 49-001 (B, ¢, d, and g)," Los
Alamos Nabonal Laboralory repon LA-UF-GB-1543, Lo Alarmos, Mew Moxieo. (LANL 1598, 59641)

WAL PRG Los Alames Project Team, Movember 1998, "Storm ater Polivhion Foevention Bian, Toechmenl
Arge 49, Matenal Disposal Area AB Arezs 2 and 12" Flovision 3, Las Aloimos, New Mewco IMKCPIC
Los Alamnos Project Team 1928, 528108

FIMED [Mow KMexico Spvironment Departiren)], August 15, 1692, "Monitor Welt Consliucihion and
Abandorment Guidelinges " Ground Waler Bureaw, Santa Fa, Now Meoaco. (NRED 1992, 83805.145)

Pivias. LW, TG0 Seheheld, and B HC Stumser, 1926, "A Waier Balance Study of Four Landfill Cover
Designs Marying 0 Stope for Semiand Remqons " Los Alames Hations! Laboratory repant TA-UR-3093,
Los Alamos, New Mexico. (Nyhan et al 1996, 63110

B
2
4

Augut 1959 26 ER 18930068



r
}
-}

Appendix A

Acronyms and Abbreviations




AA
BMP
CH-2
cpm
NOE
dpmi
ESH
FIDLER
GH
HDPE
Laboratory
MDA
MIK/PMC
HMED
"PPE
RS
RCRA
AFl
Ta
TAL
TRU
vog

‘EQ714990068

administrative authonty

best managernent practice

Carehole 2

counts per minute

Departraent of Energy

disintegrations per minute

Environment, Safety, and Health (Division)
hetd instrument for detection of low-energy radiation
gopher hole

hign-density poiyethylene

Los Atamos National Laborélory

materizl disposal area

Morrison Knudsen/Program Managzment Company
Naw Mexico Environment Department
personal protective equiprment

potential release site

Resource Conservation and Recovery Act
RCRA tacility imvestigation

tgchnical area

iarget anatyte fist

fransuranic

volatie grganic compountd

August 1994
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Borehole Plugging and Abandonment Summary




MEMORANDUM
From: C.R. Wilson, MK/PMC Team
To: Project Files : o ‘
Date: 9 September 1998

Subject: PLUGEING AND ABANDONMENT SUMMARY FOR COREMOLE 2

AT TA-49, MDA AB AREA 2
BACKGROUND

Corehole 2 (CH-2) was drilled in 1959 to provida geologic and hydrotogic information on MDA AB Area 2
at TA-49 prior to selecting the site for nuclear safety tests. The hole was plugoed and abandoned
because of concerns that it could provide a pathway for vertical contaminant migration given the elevated
moisture content of the near-surtace soils and tut! at the site. This hole was plugged and abandoned in
accordance with State of New Mexino Environment Deparsment Ground Water Section Monitor Well
Construction and Abandonment Guidefines (Ground Water Section, August 18, 1962), LANL
Environmental Restoration Project Standard Operating Procedura 5.03, RO, Monitor Weill and BF!
Borahole Abandonment (May 23, 1897), and the Monitoring Well and Borehole Abandonment Pian
included as Attachment 3 to LAML's draft Stabiiization Pian for Impleimenting Inlerim Measuras and Best
Managemaent Fractices at PARSs 49-001 (b, ¢.d, and g) dated July 1998. The work was performed by

tewart Brothers Dritling Company of Granis, Mews Mexico, under direct contract 1o the Laboratory. Fatd
diraction for drilling cperationg, waste management, and radiclogical Fonitoring were provided by ha
MDA AB team of LANL and MK/PMC tsam porsonnel.

PLUGGING AND ABANDCNMENT ACTIVITIES

Menday, 8417 Morning: Conducted SSHASP and othar project-related training.
Afternoon: Mobiiized grout trailer and irernia plpe to sile.

Tuesday, B/18 Completed pre-operational radiation checks of grout trailer and tremie pipe.

Wednesday, 819  Mabilized rig and other support eq'uipment to site, 3et up contamination control
zones, and astablished decontamination area for casing.

Thursday, 820} Inspected equipment and completed pre-aperational radiation checks of rig and
remaining support equinment. Started casing pull. The casing consisted oi
approximately 20-ft lengths of 2-in. diameter galvanized pipe with threaded joinis.

- Complated easing puil from collar o 43.5 1t depth, measured from top of collar
which extended about 2 fi above the asphalt surtace.

Found concrete surface-type seal at a depth of about 1 ft extending to a depth of
about 3 fi below the asphalt surface. This depth wouid place the top af the seal at
about the original ground surface. The seal dimensions ware about2x2x 18

EfR19991063 B-1 _ Augus! 1995
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Fricday, B/21

Monday, 624

Atrgust 1999

thick. The corcrete was competent and ntact, forming a hght seal wilh the casing.
It was separgted from the casing with ajeckhammer,

One sample was taken ol the soil on top of the conarete seai (10 4MDS-95-0140,.
Ther sample was anaiyzes lor TAL metals, VOCe, SV0OCs, PCRSs, gross
alphatreta/gamma, tilium. and maisture aontent. Analytical results are expected by
about mid-Septemizer.

Wat soil and/or bentonite med was found 1o be coaled the casing over its antire
length, The thickness of this coating ranged from 2 thin bhin to about 174 in. and
averaged about 1/8 in..

Thie mud-caoated nuiar surface of the casing was continuously screensd lor
racliation after it was pulled from the ground. Above baskground levels of radiation
were found anly ot pne lgoation, at a deoth rangs of about 24.5 (o 25§t below the
collar. Sampiing the soitfmud coating at this depth required coliecting alt coating
scrapings within the depth interval of 21.5 ta 103.5 ft to obtain sufficient sample
volume, One sample was 1aken (1D #MD43-93-0141" and analyzed tor TAL metals,
VQCs, SVOCs, gioss alpha/betalgamma, tritivin, and moisivre content, Apalytical
resulls are expected to be available by about mid-September. The casing was
unscrewed at the threadad [oints as .t was removad from the hole.

Pulled casing from 43.5 {t 10 abeout 383 i, then sounded through casing to see if
there was a cap on the boltom end. A cap was Tound, meaning that the tremie pipe
could nut be extended through the casing tintl the cap was removed. Wrapped alt
pulled casing in plaslic a5 protective measure. Gasing from 01o 123 ft was wrapped
saparately because of potential radioactive contamination.

A sample was taken ({0 #M249-58-0142; of the soiifmud coating within the dejth
interval ol 224.5 10 243.5 fi to oblain suthcient samgple valume, The samphs was
analyzed for TAL metals, VOOs, SYQCs, PCBs, yross alphasbaialgamme, tritium,
and moisture content, Arahdicsd results nre expeciad to be available by sbout mrad
Saptember.

Brian Carlson from TA-54 inspecied casing and getermined that becauss of the
mud coahng it hiad to be cleansd sl TA-Z0 beforg he could determime its
accertability for secycling or use as scrap ingtzl, Thus Plan & of the CH-2 guidance
icupy attached) wit Ce followed,

Puiled last of casing, froim 383 ft to wla! depth at about 800 1t Tre betlem
eporoximalely 20 it of casing was rusty and ihickly coated with bamtonitic type mud.,
All tnit one of the siots tiat had baen cul in thiz ength of casing ta provide 2 well
screen ware compiately conceaied and appeared 1o be plugged by the mod and
rust, After zoraping the phpe, the siols were ‘ound 1o he atnm Gto B inL lcng and &
1o 8 in. apart vertically, and ot 20° apart around the casing civcumlerence possibly
with a turch. The casing and siols wore highly rusied. [t s fikely that galvanized
pipe was not used Ior this length of casing. Excant for the well saresn at the
hatlaim, the casing was iaund 1o be mlact wilh no breaks, holes, or faulty joints aver
its entive fength.

A sample was taken of the god/mud cosling al the botiom of the hnie
{iD #AD49-08-0143). Sarnpling at this tepth requirgd collecting ail coaling
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Friday, 8/28
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scrapings within the depth interval of 473.5 it to total depth to obtain sufficient
sample volume. The sample was analyzed for TAL metals, VQCs, SVQCs, PCBs,
gross aipha/beta/gamma, tritium, and moisture content. Analytical resuits are
expected [0 be available by shout mid September 1998,

The casing was re-inserted into the hole and reassernbled {o a depth of about

120 ft. This casing was suspended in the hole to protect the tremie pipe from
possible contamination in the upper part of the hole. Type I/l Portiand cement with
5 o4 tn 725 added bentonite was used for all grouting operations. The tremie pipe
was then lowered into the hole to within about 40 it ot the bottem and grout was
injected to above the tevel of the bottom of the tremie. The tremiz pipi2 was then
tifted 20 ft and the next 20 & of hole was grouted. This process was repeated at

20 ft intervals until operations were suspended for the day at an estimated depth to
grout of about 170 ft. The process provided a nominal maximum grout drop of
about 20 ft. The approximately 500 t depth of the hole precluded grouting the
entire hole in a single, continuous pour. : '

8elore recommencing grouting, the hole was sounded with a weighied tape 10
check the depth to grout placed the previous day. The depth was determingd io be
168 #t, which was cnly 2 ft off the estimate of 170 ft.. This was considered to be an
axcellent corretation. Grouting was continued at 20 ft inlervals as betore, and the
hols was periedically sounded. The interval from 168 ft to S0 it was found to require
approximately 4 timas more grout than was expected based on the dimensions of
the hole, possibly indicating a larger diameter hole or grout ioss into a permeable
zona or zones in the tuff. The hoie filled normatly after a depth of 55 ft was reached.
Grouting was compleled to the original ground surtace, about 18 in. below the top
of the asphait, and leit avernight to settie betore placing the surface seal. The rig
and tools that were insiile the exclusion zone ware scraened out of the site. The
growt traiter was kept ouiside the 2ehe during the aperation,

The grout level was chacked ard tound to have settled about 4 t. The hole was
topped off wilh additional grout and sealed to within about 1 1t below the asphalt
surfaca. The hale was not sealed to the asphait surface so the seal would not be
disturbed when the asphialt is removed and the site is regrated. All equipman! used
iy the exclusion zone was screened sut of the site,

Checked grout tovel in hole and feund no sefifement. A tctal of 65 bags of Portiand
cement was Jsed to seal CH-2. :
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MEMORANDUM

Frony: C.R. Wilson, MK/PMC Team

To: Files

Date: 3 Decamber 1998

Subject: SELECTION OF A SEED MIX FOR REVEGETATING MDA AB AREA 2

The ravegeltation of Area 2 foliowing sita regrading with shallow-rocting grasses was Included as an element of the
stabilization plan to enhance evapotranspiration and heip contrel arasion {LANL, 1998, Seciion 5.8). A 50/50 mix ¢l
biue grama {Bouteloua grecilis) and westam wheaigrass (Agropyron smithi) was contemplated for this purpose
becausa of its successlil usa in tests of alternative landiil cover desigas (Nyhan et al., 1930, p. 282). On 2
Cecembar 1998, Lestie Hansan of ESH-20 was contacted regarding the appropriateness of this mixture. In response,
Mz. Hansen contacted Terry Foxx of ESH-20 and provide: the attached seed mix recommendations that had
previcusly baen prapared for the Laboratory by Ms. Foxx. Because MDA AB Area 2 is In an ecolone Detween the
ponderosa pine and pinyon-juniper zones, we could select piants rem elther zone. | was tid that baih of our grasses
wera on the list, they wera shallow rooted in the inlended envirsninent, and they were appropriate for the intended
use.

In further discussion on 3 Decemnber 199, Ms. Foxx recammended that we aiso apply an annual ryegrass seed and
that wae tilt the seed under a thin layer of soil. The ryegrass is a cool seazar grass that sprouls in early spring and
viculd provide eariler etabilization than ihe other two grassas, which do not sprout until the soil warms up. The

ryegrass would also provide shade 1o help he olher grasses garminate. Because the ryegrass is a non-native annual,

it would not be expaciad lo reseed itself after the first ysar. Tilling the seed mixiure under a layer of soil would halp
protect it from belng eaten by birds or radenis in the avent that the site ramains lor a period of time altar seading
without a protactiva snow caver. Bolh recoinmendations wera accepted and a 20/40/40 mixture of ryegrass, blue
grama, &nd wastarn wheaigrass will be apolied to 1he site,

AEFERENCES
LANL, 1998, Stahiiization Plan ior Implementing intesim Measures and Best Managemeni Praciices at
PRSs 49-001 (b, ¢, d, and g). LA-UR-98- 1534, Los Alarmos National Laboratory, Los Alamos, New

hiaxico, Juiy.

Nyhan, JW., T.E. Hakenson, and B.J. Drennon, 1990, A Water Balance Study of Two Landlilt Cover

. Besigns for Semiarid Aeglons. Journa! of Environmental Quality, Yol 19, No. 2, Apnl-June, pp. 2331-238.

Ce: i>wain Farey, LANL
_esiie Hansan, LANL
John Deldoia, MIK/PMC

Project File
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Appendix D

Erosion Control Gravel Design and Specifications




@ MORRISON KNUDSEN CORPORATION

INTER-QFFICE GORRESPONDENCE

QATE. Jannary 15, 1999
™ John DeJoia ' FROM John Bessaw
Charlie Wilson

LoCATx LANL LocATEN -Boise

swee:  Riprap Sizing for TA-49 Temporacy Cover

This 10C presents the results of an analysis Lo size the riprap for the temporary cover for TA-
49, The approach was bascd on the method presenied in NUREG/CR-4651, ORNL/TM-
10100/v2, “Development of Riprap Design Criteria by Riprap Testing In Flumes: Phase 117,
Colorado State Usiversity, 1998,

The primary assumplions are that the riprap rock is angular and runcff from the cover would be
concentrated (o 10 ft wide section near the break in the cover siope. The peak design flaw was
Getermined using the Corps of Engineers HEC-1 mode} and was bascd on a 100-yr, 24-Iir S10rm
evenl for the Los Alamos area, .

Based on the analysis it was detenmined thai riprap for the cover slopes should have a Dy~0.8
inches and a Doy~ 1.6 inches. Ready available apgregate has a Dy of —0.75 inchand a
saximum dizmeler of ~ 1 inch. While the maximum aggregate size is slightly smeller than the
design value, the Dy is right on. The coefficien of uniformity for the available malcrial also
megis the design veguirenienis.

The design calls for fi riprap to be covered with a chain link mesh, witha ~.73 inch opening,
t¢ prevent arimal intrusion into the cover. The mesh will provide additiona) anchorage for the
siprap and the slight under sizing is nX considered 8 problemn. In addition, (he cover 15 a
temporary measure (5 10 10 years) and the design method were develop 10 frovide protection

jor permaneit facilitivs (100" year design life).

The proposed 1 inch minus aggregate should be adequate for the side slope proiection when
combined with the wire muesh cover.
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Appendix E

Selection of a Temperary Biointrusion Barrier for
MDA AB Area 2
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MEMORANDUM

From: ' C.R. Wilson, MK/PMC Team:.

To: Files

Date: 7 October 1999

Subject: SELECTION OF A TEMPORARY BIOINTRUSION BARRIER FOR MDA AB AREA 2

The highest levels of radicactivity in surface soils al MDA AB Area 2 have historically been associated
wilh gopher diggings in the northeast comer of the sile, 1t is belisved that the radioactive materials are
being brought to the suriace when the gophers extend their burrows through a contaminated soil horizon.
An asphalt cap at Area 2 is currently being rarnoved and the site is being regraded with clean soil to
improva drainage. 1t is importani that gopher activity at the site be essentially eliminated to avaid
contaminating the ciean surface thai will be established.

Design of a temporary measure to keep gophers out of the site began in August 1998 when members of
the TA-40 team contacted ESH-20 personnal to discuss the issue. The first meeting was held on 18
August and atlended by Caray Bare, Leslie Bansen, and Gil Gonzales ot ESH-20 and by Charlie Wilson
representing the TA-49 team. The conditions at the site were ravigwed and altematives discussed. The
required fifetime of the gopher barrier was estimated 1o he 2 to 5 years. The concepl of covaring the
previously asphalted area and adjacent nertheast slope at Area 2 with & wire mesh mat appzared to be
the most effective deterrent, A maximurn mesh opening size of 1/2 in. and minimum perimeier burial
depth of 18 in. were offered as initial astimstes by L.eslie Hansen, It was agreed that E8H-20 personnel
would review the i=sue and get back to us.

The results of ESH-20's review were transmitted in @ memo frorn L.eslie Hansen to Carey Bare dated 31
August 1998 {cupy etached). In that memo Me, Hansen confirned the maximum mesh opening size of
1/2 in., identifizd several possiole suppliers,

identilied possible problems with 2resion, woody lvsgatation. and panel joints, and recommended use o
an ultrasonic device to drive gophars away hefore the mat is installed.

On 22 September a wire mesh product and suppiier review wos complated by Morrison Knudsen
Corporgtion. Samples of both shainlink and woven wire meshes were inciudad. These samples were
shown to Leslie Hansen during a meeting with Dwain Farley, John fradoia, and Charlie Wilson on 2
Ociober. The various wite mesh products, cosis, and installation procedures wera raviewed. Ms, Hansen
stoted that while she was aware of ne precadent for tha type of wire iesh mat instefiation we were
contemplatiag, she saw no reason why it wou'd not be eftective. In sesponding 1o Ms, Hansen's soncems,
it was clarified that an underlying gravel iayer rather than the wire mat would be relied upon lor erosion
protection, that woody vegetation wouid be removed by clipping at the base, and that wire mesh panels
would be joined with metal clips spaced at sufficiently close intervals (estimated al about 1 fi) to keep
gophers from squeezing between the panels.

Alternatives to the wire mesh mat were discussed with Ms. Hansen in the meating of 2 October and in
subsequent telephone conversations. it was agreed that ultrasonic devices could be used &S
recommended to drive gophers out before the mat was installed, but woutd not be appropriate as the sole -
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gopher daterrent for a multivear peried because of intenave maintenance equirements. The altermative
ol a veitical wire mesh lence that extended 1 10 2 tt abrove ground and 3 te 4 H below ground was aiso
considered, It was agreed (hat aithough the fence would ba considerably ohaxper than the mal, it would
not be as effective: and would reguire more intenaive maintenance. For the fence 1o be oflective, trees ot
branches that fell over it wourd have fo be quickly identified and removed, gates and other breachas in
fenge continuity wouil have {o be designes and mantained with no openings greater than 172 in., gates
fefi open could aliow gopher access, all gophers would have 1o be driven frem the sito boefore the fenge
wag built, and any gophers tound inside the lence would have to be irapped and removed. in view of the
intensive inspection and maintenance reguirements and reduced cffectiveness of 1he fence alternclive, it
was agreed that the mat aflernalive was prefarrad.

During the meeting of 2 Cctober, Dwain Farley of LANL vertzlly authorized John Dedoia ane Charlie
Wilson of the MK/PMC Team to procure and install the wire miosh needed to provide a gopher detoment
mai aeross MDA AB Area 2, The iead time for this procurement was estimataed 1o be about 1 monih, The
following principal design elements wese agreed upon:

+ ilse ol a chainlink wire mesh of 11 or 12 gauge gaivanized iron wite with /2 in. openings in
approximately 14 {1 wide rolls;

s Iastaliniicn wilk 0 numinal 6 in. mesh panel ovesiap attoched at approximanely 1t intarvals with metal
clips,

« Anominal 2-ft depth of anchos trench on all sides of the installation:
o Tha wre mesh mal i3 1o be piaced above the 501 and grave! layers of the temporarny cover,

= Site seeding mey have to oscur through the mash depending on cimalic condiions ai the teme of
instelation;

e A prelminary maledal cost estimate of $1 00 pey squzre ool of mesih coverng a 200 « 200 1 area
{0,000 square Y Wlaking suoul 340,000

i was agread with Dhwain Farley that the piocurement woudld be stopped of the fingt cost estanaie was
significantly greater than 540,600,
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Appendix K

Moistuire Content Measurements
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Appendix G

Inspection and Maintenance Form for Stabilization Measures al
MDA AB Area 2




(nspector's Name: Date:___

Yes No

. Is the sile security fence adequately posted?

—_

. Does the site security fence adequately control sile access?

. Was the site access gate lecked or entry adequaiely controlled?

. Is the site gopher barrier in functional condition?

_Was evidence of recent gopher activity observed beneath barrier?

s the site silt tence in functional condition?

. Was evidence of erosion exceeding a depth of 4 in. chserved?

. Were deep-rooled plants observed growing in the regraded area? .

| o | ] ;| bW 3]

. Was evidence of surface waler ponding observed?

Comments:

E a— — e —

Required Maintenance:

JE——

Maintenance to be conducted by:

inspeciors Signature:

222/00
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