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2.0 STUDY SITE

Observations were made of plant growth at the Shipr ' New Mexico, and
Burrell, Pennsylvania, UMTRA Profect site The r¢ TR active materig
Or taitiings, at these sites are covered by a three-part system consisting of &
radon/infiltration barrier layer, bedding layer, and r. - k erosion layer Th
radgon/infiitretion barrier layer consists of highly compacted clay placed at a
specified moisture content This laver is designed to 1imit radon emanation fron
the radioactive materia) to a Tevel at or below the U.S. Environmental Protectior
Agency (EPA) standards and to 1imit irnfiltration into the tailing: The bedding
layer 15 a mixture of silt, sand, and gravel that 1s engineered to support the
rock erosion layer, prevent the rock from penetrating the radon/infiltratior
barrier, and reduce or prevent the erosion of the . .don/infiltration barrier

The rock cover 1s designed to prevent water and wind erosion from affecting the
stability of the disposal cel)

The Shiprock disposal cell 15 in northwestern New Mexico (Figure 2.1

The site 1s arid, receiving approximately six inches of r.in per year It
1§ bordered on the east by the San Juan River and 1ts associated floodplair
river area contains cottrnwoods (Populus fremontii), saltcedar (Tamarix
pentandra), qreasewood (Sarcobatus vermiculatus), and numerous annua) and perer
nial forbs and grasset The rest of the site 1s bordered by

-

t areas of relatively

disturbed land with a sparse vegetative cover (15 percent) that contains fourwing
saltbush (Atriplex canescens), shadscale (Atriplex confertifolia), Russian
thistie (Salso/a kali), kochia (Kochia americana), Indian ricegrass (Oryzopsis

hymenoides), and several other grasses and a few cactus species (DOE, 1984)

¥
The Shiprock dispos») cel) was completed in September 1886, A total of
1.9 million cubic yards (cy) of residua) radicactive materials were encapsulated
within the 72-acre disposal cell, The cover system consists of a 6.5 to 7.0-
foot-thick compacted clay radon/infiltration barrier, a six-inch-thick bedding
layer, and a one-foot-thick rock erosion layer (Figure 2.2). The topslopes of
the pile have a two- to four-percent slope whilc the sideslopes have a 2C percent
slope The bedding layer 1s a mostly silty sand with some grave) fhe rock or
the sideslopes 1s smooth river rock 12 to 20 inches in diameter. The topslope
1§ covered with cobbles three to six inches in diameter.

The Burrell disposal cell is in southwestern Pennsylvania approximately 40
miles east of Pitisburgh (Figure 2.3)., The site is north of the Conemaugh River
and south of the Conrail Railroad tracks., The average annual rainfall at the
site 1s 44.4 inches (DOE, 1983) and the land 2vround the cell it denselv vege
tated. The cell is bordered on the north and east by an o) ‘ ‘

Id field plant commi
Nity dominated by grasses, including fescue (Festuca spp.) and ryegrass (lolium

(Loliy

spp.), and herbaceous species such as teasel (Dipsacus sylvestris), burdoch

(Arctium minus), goldenrod (Solidage spp.), common mullein (Verbascum thapsus)

Queen Anne’s lace (Daucus carota), and birdfoot trefoil (lotus corniculatus

(Appendix A, Photographic series 1). There is a thin strip of recently developed

wetlands growing along the north and east edges of the pile, with such species
3
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were excavate
. $ L § Hand shovel
excavate t L1 : at pots were found ¢
! avated
fons were approximately three feet in diameter at the surfa
f

wnward inte ¢ compacted ¢l ) further exc

ches in diame at the deepest part of the hole
ottom of the excavations was n¢

sity of plant species at the Shiprock site The domi
are kochia and Russian thistle; saltcedar was the or perer
d on the cel) The cverall vegetation density was esti
percent, with higher densities found on the nort

stern edge of the topsliope

ties observed on the Shiproc ¢
greate potential to affect the ¢« ¢ 1A noting pa ne

s
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altcCe
n the cell werg ; { saltcedar excay
t was 7.5 feet hic ith & diameter of four inches & its base and

. C was deter.
ned to be two years old (Appendix A, Photographic series 3 The larger roots

nfiltration barrier was encountered. These roots then spread hovizontally along
the upper four iches of the radon/infiltration barrier. Thore were, however,
~ lateral roots angling downward into the radon/infiltra.ion barrier,

n J

generally penetrated down through the bedding layer until the compacted rador
1

t

The second saltcedar was excavated from the west slope of the pile. This
tcedar was the largest encountered on the pile It was 15 feet high, si
£ er, and two years old. As with the first tree, there was
of leaf litter around the tree (Appendix A, Photographic series
3) material was moist but darier than that found on the north slope
The taproots extended vertically through the filter layer and then ran he
zortally to slightly downward within the top four inches of the radon barrier
A few small jateral roots (approximately 0.2 inch in diameter) extended verti
cally into the radon/infiltration barrier ¢ .d some were followed up to 28 inches
into the barrier. These roots showed no signs of terminating at the bottom of
the excavation, since the root diameter decreased 1ittle with depth. The root-
1ng patterns of the saltcedar were similar to the patterns observed for two
saltcedars excavated in 1988 at the Shiprock site (DOE, 1988).

in diameter

i

Numerous rootlets from other plants were encountered at al)l levels in bott
of these excavations. Presumably these rootlets are from the numerous kochia and
Russian thistle that were growing near the saltcedars. As with the saltcedars,
the roots from these annuals have penetrated into the radon/infiltrataior
barrier,
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The vegetation density on the Burrell disposa)l cell was estimated to be
¢0 percent, with higher densities found on the top, west, and northwest slopes
Thirty species of plants were found growing on the Burrel) disposal cell (Table
3.1). Many of these are early successional species typical of recently disturbed

land, while others are later successional species typical of bottomland ripariar
areas and wetlands along the nearby Conemaugh River. Some species are deep
rooted, 1~ciuding woody species such as sycamore (Platanus occidentalis), tree
of-heaven (Ai/lanthus altissima) and box-elder (Acer negundo), and herbaceous
species such as Japanese knotweed (Polygonum cuspidatum)

The species with the most potential for adverse impacts to the cover systenm
are the woody species, particularly the trees. Some of the herbaceous species
tihat produce a Targe amount of biomass may also have an adverse impact. Hundreds
of tree seedlings and a few small saplings made up principally of sycamore,
tree-of -heaven, and box-elder are growing on the disposal cell, These trees are
presently two to three years old and range from four inches to seven feet higt

fhe rooting patterns of Japanese knotweed, tree-of-heaven, white sweet
clover, and glant mullein were examined by digging up individual plants. The
excavation consisted of digging around the base of these plants to expose the
major portion of the root systen Lateral roots that were found growing verti
cally downward into the compacted clay were further excavated

The areas around and under the vegetation on the Burrell disposal cell were
covered with a moderate layer of leaf litter when the rock was removed from
around the base of the vegetation, it was noted that the filter material was very

moist and detritus feeders (1sopods and crickets) were observed in the filter
material.

The Jepanese knotweed 1s one of the largest plants currently growing on the
Burrell disposal cell (Appendix A, Photographic series 1). This species is very
common on the pile and in the riparian zone sout! of the pile. The plant that
was excavated was approximately 4.5 feet tall and had a foliage cover of approxi-
mately 30 square feet. The large roots grew down through the bedding layer and
then grew horizontally at the interface of the bedding layer and compacted ¢lay
radon/infiltration barrier. The compacted clay of the barrier was excavated and
the roots were found growing within the top four inches of the barrier. There
were numerous root hairs found in the upper portion of the barrier and some small
(0.2 inch in diameter) lateral roots angling downward into the barrier. The
rooting pattern of this plant was very similar to the rooting patterns of the two
saltcedars excavated on the Shiprock cell,

The tree-of-heaven s very common on the disposal cell and ranges from a few
inches to three feet in height. One specimen next to the excavated Japanese
knotweed was excavated. This tree was two years old, approximately 51 inches
tall, and had a trunk diameter of one inch. The taproot extended through the

bedding layer to the top of the radon/infiltration barrier, where it was starting

to grow horizontally. There were a few lateral roots starting to grow into the
barrier,
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in the introguction, § Spec study was desianec
assess the rL'Q'v;;‘c"!“vr (_‘4“4 ; g 0 ¢ ‘(/-“"‘."i'.i'.
information obtained from this study has provided insights into the
contribute to piant growth on the cells ong with some indicatic
tributior of ;‘éyf roots within the cover systen The major differenc
s the extreme difference in available water in the form
receives over seven times mure precipitation than Shiproc
Ited in the Burre) posal cell having a greater
.8

10 times more species than at Shiprock), more ur
4

.
$ ;

n, and & greater vegetative cover than at the St

rvations at Shiprock indicate

uences plant growt! Differen

the slopes, with the slopes receiving

opes) having noticeably less vegetatior

The drainage characteristics of the t

atively dense growth of annual plants was observec

1

pslope (especially at the western edge of the pi

;r;‘ areas

bvit differences 1 int distyibution by area were f d on t!

Burrell pile Common species such as sycamore, tree-of-heaven, box-eider, and
Japanese knotweed were evenly dist ited over the pile., White sweet clover wat
the most common annual specie ind 1t was most common on the top of the cell

4 { Ul C

spite the cbvious difference there was a similarity in the
rooting terns at both sites that can be attributed to the similarity in

. : cove
syste lants with relatively extensive root esystems (saltcedar at Shiprock
and Japanese knotweed at Burrell) had tieir roots similarly distributed withir
the covers at both sites Both species grew through the bedding layer and then
primarily horizontally in the top four inches of the compacted radon/infiltratior
barrier The roots were almost totally embedded in the radon/infiltratior
barrier but had not penetrated into the barrier to any significant degree Oné
possible reason for this is the highly compacted nature of this layer This
layer was found to be very hard to dig in during the excavations and may be
resistant to root penetration. The large roots may find the upper four inches
of the radon barrier favorable in that fonic exchange of nutrients within the
root hairs may be enhanced in the clay (Raven, 1886). However, the bedding 1¢ ver
provides a favorable rooting medium for plant growth and plants do not need to
exploit the less favorable conditions found deeper in the radon/infiltration
barrier. Conditions for plant growth are enhanced by the rock cover layer, whic!
acts as a mulch and reduces evaporation from the filter layer. The filter layer
VY

) Ia)('
1s more significant at the dry Shiprock site but may increase in importance at

.

itself serves as a rooting mediunm The conservation of water ! he rock
. e

the Burrell site during drought years
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of this st\'\ was to assess possi
k-covered cells and identify measure

At least three types of negative impa
on the rock covers, They are 1) enhancement

azardous constituents out of the cell, 2) physical damag d
successional processes. These three impacts do not work jependently For
example, ecological succession could enhance environmental conJitions f
rooted $

>

or deef
pecies not previously on the cell to invade and provide a possible
pathway for hazardous constituent transport to the en ironment.

tudies have shown that plants may provide a pathway for the release of
radionuciides and other hazardous constituents from uraniummill tailings (Nylar
1989, [e»c et al., 1985; Rumble, 1882; Dreesen and Hor;.e 1979). Creesen and
Fﬂv;‘ (1979) determined that vegetation accumulated molybdenum (Mo), selenfunm
uranium (U), and radium ?°& (Ra-226) The Mo and Se concentrations were
lated to levels that could be dotrimental to wildlife Dave t! al
und deteccable levels of Ra-226 and lead-210 (Pb-210) in vegetatior
tailings piles Rumble (1982) measured U, thorium (Th), and Pb in
growing on tailings piles in South Dakota In the above referenced

.
and Fraley

the roots had penetrated the tailings In a study Ly Morris
1t was determined that radon-222 (Rn-222) emanation from study plots with

Ls growing in soil over tailings was enhanced over that of unvegetated plots.

4y plot had a soil layer and clay cap over the tailings and another was

_ 01, over the tailings Radon-222 emanation from the plot with the clay cag
was Six to 18 times greater than from the plot without the clay. The roots had
not reached the tailings and only six percent of the root biomass was in the ¢lay
cap. It was hypothesized that the clay trapped Rn-222 and that the plant roots
were transpiring Rn-222 laden water out of the clay. Radon-222 emanation from
the clay cap plot was frequently above the EPA standard of 20 picocuries per
square meter per second

Data regarding biological transport of radionuclides were not collected
during this special study nor have any other studies regarding this topic beer
conducted for the UMTRA Project However, the information cite” in the above
studies indicates tnat plant transport of radionuclides and owner hazardous
constituents may be a problem for the UMTRA Project Plant roots have the
potential for growing deeper into the radon/infiltration barrier and even into
the tailings at the two sites under study. Nyhan (1989) determined that plant
roots can deplete water from the clay layer and result in shrinkage and cracks,
which enable roots to move deeper into the clay layer seeking warer, Over the
long term, this process could affect the integrity of the radon/infiltration
barrier and promote the direct transport of hazardous constituents from the tai)l-

ings or result in increased emanation of Rn-222, as reported by Morris and Fraley
(1989).

Another indication from this study that -oc¢
infiltration barrier is that the large
sites had most of their roots in the

tof
ative Cover Special Study (DOE, 1988
t

$ may penetrate deeper into the
ep-ronted species excavated at
p fuur inches of the bariier., The

. ) \r.~:a!@ﬂ that in 1988, Russian

ie and kochia v~::< had not penetrated the racor xr’v‘tra' ion barrier at the
ck disposal cell Observations during thi: study ggest that rootlets
one or both of these species had penetrated ‘0 all 1§.( § excavated (up t¢
nes into the radon barrier) Limited rooting depth information for these

b

1
(&




species indicates that Russian thistie can root up to 26 inches deep and kochia
up to 78 ir:hes (Foxx et al., 1984).

Vegetation may also cause physical damage to a disposal cell. This finding
1 consistent with that by Beedlow (1984), who determined that rock covers pro
vide favorable conditions for deep-rooted trees, shrubs, and forbs and that ver)
11ttle grass, which is typically shallow-rooted, grows on these cells. Some of
the deep-rooted tree species growing on the Burrel) disposal cell would likely
send roots deep into the radon/infiltration barrier and, eventually, the tailings
to support their abovc-ground biomass. These trees could then become uprooted
and damage the cell Large tree species are not presently growing on the
Shiprock pile. However, cottonwood trees grow along the nearby San Juan River
and could eventually 1nvade the Shiprock cel)

The third possible impact relates to long-term effects of ecological succes
sfon. As plant species invade the disposal cell, soi) conditions improve ant
other species will become established. In the western United States, Beedlow
(1964) determined that weedy species such as Russian thistle and kochia were the
common pioneer piants on rock covers and that perennial plants will become estat
lished slowly, Russian thistle and kochia have been the common species growing
on the Shiprock cell for the past three growing seasons (1988 thrcough 19980); the
primary perennial species observed 1s saltcedar It can be expected that other
perennial species such as desert shrub and riparian species that grow near the
cell will become established. Some of these, such as greasewood and rabbitbrus!
(Carysothamnus), are degp-rooted species that could lead to the tra: sport of
nazardcus constituents into the environment

The Burrell site was completed in July 1987, and vegetation has grown on

the rock cover for three growing seasons (1888 through 1990) During a site

inspection in August 1988, very sparse vegetative growth was observed (Appendix
A, Photographic series 4) (DOE, 1988} White sweet ¢lover was the most common
species observed; widely scattered Japanese knotweed and tree-of-heaven were also
observed. The November 1989 site inspection showed that vegetation growing on
the pile had increased (Appendix A, Photographic series 4) (DOE, 1990). Observa

tions during this special study documented in a high degree cof plant invasion
on the pile in three years. A mixture of pioneer and mid to late successional
species have invaded this cell, essentially all at the same time (Table 3.1 1ists
the species cbserved in 1990), indicating that the soil conditions at the site
are tavorable to many different species This relatively high plant species
diversity and plant density increases the possibility of plant roots transporting
hazardous constituerts out of the cell or damaging the cell.

VEGETATION CONTROL

It 1s apparent from this and other studies that the cover components of
disposal cells interact as a system in terms of regulating soi) moisture, plant
germination, and root growing patterns. While 1t 1s clear that rock covers can
reduce or eliminate erosion of the lower layers of the cover system and the
stabilized contaminated material, this same cover may create problems in terms
of plant root biointrusion. Measures may need to be taken at the two sit_s to
control biointrusion. An overriding consideration for any possible plant comrol

\




may not be a8 ¢ tion to the prodblem nf vegetation-caused transport of Rr
especialily given the deep-rooting nature of some of the plants growing at
sit¢

As work continues on the UMTRA Project more disposal cells with rock «
v be constructe To date, the Shiprock, Burre Green River (Utah), (

alt Lake 1ty, Uteh, disposal site and Tube City (Arizona) disposa)l ¢

nave roctk covers and seven additiona) sites are slated for rock covers (1
4.] As & result of the N 199 position on rock erosion protection lay
the cover design for the Grand Junction and Naturita, Colorado, disposal ¢
v Iikely be changed from a vegetated to & rock cover This same ¢!
C¢ ; take place at other UMTRA Project sites in the arid/semiarid west (¢
Gunnison, Maybell, and Slick Rock, Colorado, sites) Potential problems
vegetation transporting hazardous constituents to the environment would apt
poth vegetative and rock cover systen

The use of bic trusiof ayers has beer tugdied & & means for prever
root tri { into contaminated materia Accord ng to Nyhat ‘\‘;:':',‘ "mos
these approsches rely on physical or chemical barriers to prevent plant r
and/or purrowing animals from accessing the waste. Examples of physical bar
systems ir € natural! geologic materials such as rocks or artificial bar
material such as hypalon sheet ng or asphalt emulsions. Chemica) barrier sy
include the use of biotoxins." Gee et a) 1989) found that a 2.7-1nch-t
esphalt layer over tailings at the Grand Junction, Colorado, tailings
limited radon flux to wel) below the EPA standards over a seven-year period
data regarding root penetration into the asphalt layer were provided. Howe
results of studies carried ¢ ) § § Laboratories in New Ms
indicate that ' hyt field 1ife of no more
¢S vears (Pertusa, 188! 8
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Table 4.1 Existing
for UMTRA
L0
Roc
Site cov
Ambrosia Lake, KM
Belfield/Bowman, ND
Burrell (VP)®, PA X
Canonsburg, PA
Durango, CO
Falls City. TX
Grand Jurction, CO
Green River, UT X
Gunnison, CO
Lakeview, WY
Lowman, 1D
M'd_\:»““’ co

Y

Mexican Hat, Ul
Monument Valley, Al
Naturita, CO

Rifle, CO

Riverton ., WY

Salt Lake City, UT X
Shiprock, NM )
Slick Rock, CO

Spook, Wy

Tuba City, CO X
Tota) 5
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le measure for rock covered piles 1s to deepen the rock layer
L0 preve plant growt! There are everal problems u"\'
iing 1) the depth of rock needed to prevent plant growth hé
[ 1 deep ' ¥ Ver may 1ncrease n ture within the ta
Lt as ¢ £ Y Z¢ the inteqgrity of the el]l (Be¢ w, 1984
ble to coms with the EPA groundwater po tion standard
(3)), and 3) a nificant increase in the depth of roch
nificant increase in the cost of the disg d € Before
recommended, the three probiem area 1sted above need to D&
Plant growth on future rock-covered cells may be l1imited by creating a
coarser bedding layer than used at the Shiprock and Burrel) cells, Such a layer
5 would shed water more quickly than finer layers (Abt, 1988) and w i be less
surtable as & rooting mediun This measure will be implemented at the Mexicar
Hat/ Monument Valley disposal cell However, as pointed out earlier, the cover
i acts as a system and changing one component of the cover l1kely to change
plant response in the other component: For example, plants may inftially taki
root in the layer below the bedding layer (1.e., radon/infiltration barrier ov
frost protection layer) rather than the bedding layer. I1f the radon/infiltratior
barrier 1s directly below the bedding laver, then use of the course bedding layer
could actually enhance rather than deter plant root penetration of the rador
infiltration barrier. In addition, fine-grained materia) may begin to accumulate
in the bedding layer over time, which would improve 1ts Capacity to support root
ing plants As part of *he expanded biointrusion study outiined below, the root
ing behavior of plants gvowing on disposal cells with a ¢oarse-grained bedding
layer will be monitored
A deep soil layer could be used over the radon/infiltration barrier to 1imit
plant root penetration into the barrie: Use of this type of layer with a rock
; cover would not guarantee that plant roots will not reach the radon/infiltratior
{ barrier, As this and other studies have demonstrated, the use of rock covers
{ promotes the establicament of deep-rooted plants Species such as rabbitbrus!
and big sagebrush (A temisia tridentata) a*e d “p roocted (maximum reported dept!
of 15 and 30 feet, respectively (Foxx et al., 1984)) and occur near many of ths
UMTRA Project sites Sdite characterization studies at the disposal site r the
Grand Junction tailings 1dentified plant roots 30 feet beneath the surface (pre
sumabiy greasewood) In addition, Morris and Fraley’'s (1989) study showe¢ that
’ very little root biomass in the clay cap was required to result in en'anced
Rn-222 emanatior As with other cover design modifications, plant root growt!
b in & cover with a thick soil layer would need to be monitored
y

Another approach to controlling deep-rooted plant species is ti
4

S
tative cover that can support more shallow-rooted plant species such a §
herbs This approach has been implemented at and 1s planned for severa) UMTR
Project sites (see Table 4.1). The Vegetative Covers Special Study (DOE, 19888)
demonstrated tt a vegetative cover of drought-tolerant species could be estal
lopes of disposal cells. The use of a rock mulch can enhance
the water-holding capacity of the soil and inhibit wind erosion. The Vegetative
Covers Special Study proposed the use of a cobble/rock biointrusion barrier,

$ pointed out above, may not be suitable over the long-term 1ife of the

¢ UMTRA Project disposal cells., As with the other cover systems and modifications

» {2

>

A

adaressed 1n this report, the rooting behavior and potential Rn-222 emanatior
1A N o \ ’ Pp—— . s o 2 - 1 4 a ’ ” oA
wouid need to be monitore on vegetative covers in aggdit , as mentioned ir

(1990, as not providing sufficient protectior

the introduction, the use of vegetative covers is being questioned by the NR(
on against erosior

W =u
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vegetation control on an UMTRA Project disposal cell could take the form of
mechanical or chemical elimination of plants. However, the use of mechanica)
methods (hoeing, ¢isking, and cutting) to control vegetation would not be appro

priate because o1 the large rock on the top of the disposal cells. Manual hoeing
and cutting would be ineffective because of the problem of trying to hoe or cut
between the rocks. The remaining portions of the plant stems and roots could
produce new plants through sprouting,

The use of fire for plant cortro) has the same disadvantages as the mechani-
cai methods in that the lower stems and roots left intact could re-emerge. In
addition, the residue left after the burning could actually improv- the soil for
subsequently ‘rvading vegetation.

Chemical methods (herbicides) can be direct or pre-emergence. Pre-emergence
hervicides work primarily by attaching to clay particles within the soil. The
large rock on the surface and the reletively clean sand (no clay or siit) used
for the filter material of UMTRA Project disposal cells do not prov:ge the appro-
priate substrate for the use of this type of herbicide. The herbi-i1d» would dary
on tre rock or flush hrough the filter material of the cover sys.em.

The most effective way to control vegetation is the use uf directiy aoplied
herbicides. Herbicides should be applied to young plants that are not under
stress (1.e., not in a drought condition) and that are growing well., This &a)1lows
the active ingredient in the herbicide to be absorbed by the plant more effi-
ciently. The major problem with this approach is that herbicides may hava to be
applied yea 1y, and in order to maintain compiete control of invading vegetation,
the herbicides should be applied two to three times a year,

The selective ven.val of deep-rooted plants would have to be evaluated on
a site-specific basis considering the thickness of each component of the cover
system and the ecological tting of the site. For example, selective removal
of plants may be feasible .. the disposal cells with relatively few deep-rooting
plants, but would not be applicable to the Burrel)l site vhere 1iterally hundreds
of woody plants grow all over ‘e pile.

. )
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Lonclusion

In conclusion, it does not appezr that there are design options available
that Can provide the assurance necessary that plant roots will not transport
hazardous constituents into the environment for the 200- to 1000-year design 1ife
of UMTRA Project disposal cells. This applies to existing as well as proposed
disposal cells. Therefore, it is recommended that a vegetation control manage-
ment plan be impiemented for the UMTRA Project dispos.) cells as part of cust:
dial mainterance This would 1ikely combine mechanical and chemical control
measures. If possible, the formulation of such a management plan should be
prepared foilowing the cumpletion of the first year of the proposed extension to
the biointrusion special study. The results of such a study could affect the
typ: of management required. For exampie, if it is determined that vegetation
at the Burrell site is transporting Rn-222 to the environment or if the roots are
venetrating the radon/infiltration barrier to a significant degree, then an imme-
diate vegetation control program would 1ikely be required. Conversely, if no
such effects were observed, then vegetation control at the Burrell site could
probably be postponed for two or three years.




4.7 FUTURE STUDIES

An extension of the biointrusion study will be propcsed to address i.e
following 1ssucs.

1. Determine Rn-222 emanation from vegetation growing or remediated and
unremediated UMTRA - "2ject disposal c2lls.

2. Monitor vegetaiic:  _wing on remediated UMTRA Project disposal cells,
including:

a. Inventory plant species growing on the cells,

b. Measure vegetation density and relative abundance of plant species
growing on the cells,

¢. Monitor rooting patterns of selected plants in the covers of
completed UMTRA Project 4disposal cells.

3. Monitor success of vegetation management program.
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5.0 SUMMARY

This special study has demornstrated that roots of plants growing on the
Shiprock and Burrell UMTRA Project disposal cells a.e penetrating the radon/
infiltration barrier. This growth was mostly restricted to the top four inches
of the barrier. Information from other studies has demonstrated that there |

a potential for plant roots to transport radon and other hazardous constituents
to the environment At present, 1t does not appear that engineered design
changes to the UMTRA Project disposal cells can ensure that plant roots will not
transport such constituents to the environment for the 200- to 1000-year design
11fe of the disposal cells. In addition, changing the covei's at remediated sites
to control vegetation is not a viable alternative, A management plan for moni-
toring and controlling vegetation at remediated UMTRA Project sites needs to be
developed. This plan should be flexible to aliow for site-specific implementa

tior Vegetation management would likely become part of custodia’ maintenance
under the long-term surveillance and maintenance activities

Y
€

Information collected during this and other studies has shown that the UMTRA
Project disposal cell covers are dynamic systems in terms of plant growth, root-
ing patterns, and moisture content, An evaluation of this system in terms of the
impact and control of vegetation growth will require a multidisciplinary approach
including biologists, engineers, and health physicists and will be proposed in
a special study. Information gained from such a study will benefit the UMTRA
Project as well as other projects addressing the disposal of hazardous and
radioactive wastes.
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