Some of the tasks required an estimate of vegetation density of different areas of the site, in order
to project sulfate, nitrate and water uptake by vegetation under different management scenarios.
We acquired a Quickbird 60-centimeter (cm) resolution sharpened panchromatic image of the
site in October 2006. We used an unsupervised classification program to determine the density of
shrubs over the site. The classification program distributed each pixel into one of five classes
based on spectral properties, using a cluster analysis procedure. When the classified image was
compared to the original image, one class clearly corresponded to shrubs on the site. Shadows
cast by the shrubs constituted another class, while soil, plant litter, and annual plants made up the
other three mixed classes.

The accuracy of the classification procedure was tested by comparing cover estimates of areas
that were determined by both ground measurements and Quickbird estimates. These areas were
the four sections of the old planting in the subpile soil, and the newly planted sections of the
subpile soil. The comparison showed a near 1:1 correspondence between the two types of
estimates. The ground estimates were based on field measurements of a subsample of individual
plants extrapolated to larger areas, hence, there is potential error in both methods of
measurement.

The following images, tables, and photographs document the results of the GIS and present cover
estimates for 19 sub-areas of the Monument Valley UMTRA site.
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This overview image shows of areas documented in the following tables and sub-images.

Natural & Enhanced Attenuation of Soil & Ground Water—Monument Valley & Shiprock U.S. Department of Energy
Doc. No. S0299900 April 2007
Page A—4



Summary tables of all areas.

Estimated plant cover by QuickBird—Planted Areas

Total Estimated | Estimated
Area # Area Name Area Pixels Plant Plant

(m?)? Cover (%) | Cover (m?
Area 1a 4 Acre Field West 3729 3056 29.50 1100.16
Area 1b 4 Acre Field West Middle 4807 4884 36.58 1758.24
Area 1c 4 Acre Field East Middle 4541 7904 62.66 2845.44
Area 1d 4 Acre Field East 4255 8462 71.60 3046.32
Area 2 Extend field west 3016 24 0.29 8.64
Area 3 Extend field north 4374 128 1.05 46.08
Area 4 Extend field south 5427 441 2.93 158.76
Area 6 Evaporation pond 2859 785 9.89 282.60

by QuickBird
Estimated plant cover—Other Areas inside the fence
Total Estimated Esg::::ed
Area # Area Name Area Pixels Plant
(m?)° Cover (%) | CoVer
(m?)
Area 7 Recruitment 1 (north) 12087 23084 68.75 8310.24
Area 7b Sparse vegetated Area 1 3036 1622 19.23 583.92
Area 7c Sparse vegetated 2 1049 212 7.28 76.32
Area 8 Recruitment 2 (west) 14372 24934 62.46 8976.24
Area 8b Recruitment 3 (east) 10913 18831 62.12 6779.16
Area 9 Sparse vegetated Area 3 6501 818 4.53 294 .48
Area 10 Recruitment 4 (south) 28071 21710 27.84 7815.60
by QuickBird

U.S. Department of Energy

April 2007
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Estimated plant cover—Areas Outside the Fence

Total Area . Estimated Estimated Plant
Area # Area Name 2\a Pixels Plant Cover 2
(m®) (%) Cover (m®)
Area 11 Enclosure west 2921 244 3.01 87.84
Area 12 Enclosure east 2919 299 3.69 107.64
Area 13 Enclosure natural 2681 3218 43.21 1158.48
Area 14 Control zone 2687 1429 19.15 514.44
Area 15 Sparse vegetated Area 4 43204 2196 1.83 790.56
Area 19 Recruitment 5 18212 23884 47.21 8598.24
by QuickBird
Estimated plant cover-Areas Over the Plume
A Area Total Area . Estimated Plant Cover | Estimated Plant Cover
rea # 2\a Pixels 2
Name (m°) (%) (m®)
Area 16 Plume 1 49230 33002 24.13 11881
Area 17 Plume 2 206430 55885 9.75 20119
Area 18 Plume 3 1620632 235880 5.24 84917
"by QuickBird
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Area Plant Cover by Ground Plant Cover by

Area#  Area name (mz)* Measurement (%) Quickbird (%)

Area 1a 4 Acre Field West 3729 28.74 29.50
Area1b 4 Acre Field West Middle 4807 36.74 36.58
Area 1c 4 Acre Field East Middle 4541 51.77 62.66
Area1d 4 Acre Field East 4255 68.23 71.60
Area2  Extend field west 3016 0.84 0.29
Area3  Extend field north 4374 2.63 1.05
Area4  Extend field south 5427 0.71 2.93
Area6  Evaporation pond 2859 0.34 9.89

* by QuickBird

Ground Cover at Monument Valley UMTRA Locations

80

Cover by Quickbird Image (%)

'20 T T T T
0 20 40 60 80

Cover by Canopy Measurement on Ground (%)

Regression of Quickbird GIS estimates of ground cover and estimates of ground cover by ground
measurement of randomly selected canopy areas.
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Individual Area Statistics
Existing area = Area 1 (a-d): 1999 4-acre Field (W, West Middle, East Middle, E),

Extend fields N, W, S = Area 2 (EFW), 3 (EFN), 4 (EFS), Evaporation Pond = Area 6 (EP)
All other Areas inside the fence = Area 7 to 10

ERDAS/Digital Images

Area 1a-b 4 acre field part west, west middle, east middle and east
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Area 1a

4 acre field part West

Area 1a | Pixels Percent ?r:]ez?
Shade 17 0.16% 6.12
Shrubs 3056 29.50% 1100.16
Other 7285 70.33% 2622.6
Total 10358 3728.88

U.S. Department of Energy

April 2007
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Area 1b

Established field West middle

Area 1b | Pixels Percent ?r:]ez?
Shade 34 0.25% 12.24
Shrubs 4884 36.58% 1758.24
Other 8434 63.17% 3036.24
Total 13352 4806.72

Natural & Enhanced Attenuation of Soil & Ground Water—Monument Valley & Shiprock
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Area 1c

Established field East middle

Area 1c Pixels Percent ?r:‘ez';\
Shade 116 0.92% 41.76
Shrubs 7904 62.66% 2845.44
Other 4594 36.42% 1653.84
Total 12614 4541.04

U.S. Department of Energy

April 2007
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Area 1d

Established field East

Area 1d | Pixels Percent ?r:‘ez?
Shade 555 4.70% 199.8
Shrubs 8462 71.60% 3046.32
Other 2802 23.71% 1008.72
Total 11819 4254.84
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Area 6 Evaporation pond
=
Area 6 Pixels | Percent Area (mz)
Shade 5 0.06% 1.8
Shrubs 785 9.89% 282.6
Other 7151 90.05% 2574.36
Total 7941 2858.76

U.S. Department of Energy

April 2007
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Area 7a

Recruitment 1 (North)

Area7 | Pixels | Percent | Area(m?
Shade 2657 7.91% 956.52
Shrubs 23084 68.75% 8310.24
Other 7835 23.34% 2820.6
Total 33576 12087.36
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Area 7b Sparse vegetated Area 1
Area7b | Pixels | Percent Area (mz)
Shade 0 0.00% 0
Shrubs 1622 19.23% 583.92
Other 6812 80.77% 2452.32
Total 8434 3036.24

Area 7c Sparse vegetated Area 2
Area7c | Pixels | Percent | Area(m?
Shade 0 0.00% 0
Shrubs 212 7.28% 76.32
Other 2701 92.72% 972.36
Total 2913 1048.68

U.S. Department of Energy

April 2007
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Area 8 Recruitment 3 (West)
Area 8 Pixels | Percent Area (mz)
Shade 3209 8.04% 1155.24
Shrubs 24934 62.46% 8976.24
Other 11778 29.50% 4240.08
Total 39921 14371.56
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Area 8b

Recruitment 3 (East)

Area 8b | Pixels | Percent | Area(m?
Shade 2202 7.26% 792.72
Shrubs 18831 62.12% 6779.16
Other 9280 30.61% 3340.8
Total 30313 10912.68

U.S. Department of Energy

April 2007
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Area 9 Sparse vegetated Area 3

Area 9 Pixels | Percent Area (mz)
Shade 5 0.03% 1.8
Shrubs 818 4.53% 294.48
Other 17235 95.44% 6204.6
Total 18058 6500.88

Natural & Enhanced Attenuation of Soil & Ground Water—Monument Valley & Shiprock
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Area 10

Recruitment 4 (South)

Area 10 | Pixels | Percent Area (mz)
Shade 55 0.07% 19.8
Shrubs 21710 27.84% 7815.6
Other 56211 72.09% 20235.96
Total 77976 28071.36

U.S. Department of Energy

April 2007
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Area 16 Plume 1
Area 16 | Pixels | Percent | Area(m?
Shade 1107 0.81% 398.52
Shrubs 33002 24.13% 11880.72
Other 102641 75.06% 36950.76
Total 136750 49230
Area 17 Plume 2
Area 17 | Pixels | Percent | Area(m?)
Shade 708 0.12% 254.88
Shrubs 55885 9.75% 20118.6
Other 516823 90.13% 186056.3
Total 573416 206429.8
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Area 18 Plume 3
Area 18 | Pixels | Percent | Area(m?
Shade 592 0.01% 21312
Shrubs 235880 5.24% 84916.8
Other 4265284 94.75% 1535502
Total 4501756 1620632

U.S. Department of Energy

April 2007
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Area 11 Enclosure West
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Area11 | Pixels | Percent | Area(m?
Shade 0 0.00% 0
Shrubs 244 3.01% 87.84
Other 7871 96.99% 2833.56
Total 8115 2921.4

U.S. Department of Energy
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Area 12

Enclosure East

Area 12 | Pixels | Percent Area (mz)
Shade 16 0.20% 5.76
Shrubs 299 3.69% 107.64
Other 7792 96.11% 2805.12
Total 8107 2918.52

U.S. Department of Energy

April 2007
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Area 13

Natural Enclosure (ET Site)

Area 13 | Pixels | Percent | Area(m?
Shade 84 1.13% 30.24
Shrubs 3218 43.21% 1158.48
Other 4146 55.67% 1492.56
Total 7448 2681.28
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Area 14

Control Area (around Area 13)(ET Site)

Area 14 | Pixels | Percent | Area(m?
Shade 33 0.44% 11.88
Shrubs 1429 19.15% 514.44
Other 6002 80.41% 2160.72
Total 7464 2687.04

Area 15 Sparse vegetated Area 4
Area15 | Pixels | Percent | Area(m?)
Shade 31 0.03% 11.16
Shrubs 2196 1.83% 790.56
Other 117785 98.14% 42402.6
Total 120012 43204.32

- Lo . .

U.S. Department of Energy

April 2007
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Area 19

Recruitment 5

Area19 | Pixels | Percent | Area(m?
Shade 537 1.06% 193.32
Shrubs 23884 47.21% 8598.24
Other 26168 51.73% 9420.48
Total 50589 18212.04
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Photos were taken October 20th by Ulrike Kimmig during the fieldwork trip, at almost the same
time the satellite picture was taken. The cars are at the same position on the satellite image.
The photo gives a good impression of the differences in vegetation in the site.

Photo 1

Left background: 4 acre field (Area 1) Right background: recruitment area west (Area 8)
Foreground: extended field south (Area 4)
Facing: east north east

Photo 2

Right (background): 4 acre field (Area la-c)
Left (Foreground): extended field south (Area 4)
Facing: westnorthwest
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Photo 3

Sparse vegetated Area 1 (Area 7b) and 3 (Area 9) (Background: Comb Ridge)
(facing: east)
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Fieldwork data from the established field and the new plantings were used for the calculation of

plant volume, dry-weight biomass, Nitrate and Sulfate uptake, which provided formulas acquired
from the data

The plant coverage (canopy) was converted into plant volume, by using the formula acquired
from the measured fieldwork data from the established field and the new plantings. Linear

relationship between plant coverage in m” (x) and plant volume in m® (y): y=1.1938x-0.7231 as
shown below:

Relationship between the canopy cover and the canopy volume (database: measurement of the
4 acre established field [Areas 1a-1d]).

Canopy cover - canopy volume relationship

® y = 1.1938x - 0.7231

E R? = 0.9148

[}]

£
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>

> .

g Series1

£ —— Linear (Series1)
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15
canopy cover (m2)
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The dry-weight biomass in kg (y) was calculated from the plant volume in m® (x) by using the
linear relationship y=1.2952x+0.0329, as shown below:

Relationship between the canopy volume and the dry-weight biomass (database: current
measurements of all proving grounds and data of former years).

dry-weight biomass (kg)

canopy volume (m3)

Dry-weight biomass - canopy volume relationship

y = 1.2952x + 0.0329
R? = 0.9456

Series1
— Linear (Series1)
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Appendix B

Evapotranspiration Estimation Methods



The purpose of this task is to estimate plant ET for the Grazing Exclosure Plot and a Control Plot
around the Exclosure Plot.

Methods
Sapflow

Sapflow was measured to estimate transpiration in greasewood (Sarcobatus vermiculatus) and
saltbush (Atriplex canescens) plants using a heat balance approach (Sakuratani 1981, 1984;
Baker and Van Bavel 1987). In this technique, a constant (and known) amount of heat is applied
to a small diameter branch. Heat is subsequently dissipated either by convection or conduction.
Convective losses involve the vertical transfer heat to the surrounding air, as well as heat
transported by the sap; conductive losses involve lateral transfers of heat via the woody material
of the branch. Using sapflow sensors designed following Kjelgaard et al (1997), we were able to
directly measure vertical heat transfer (branch to air) and conductive losses via the wood.
Convective losses of heat to sapflow (Qf) were then computed as follows:

Qu — (Qrag + Qup +Quan) = Qs (1)

where Qg is a known amount of heat applied to the branch; Q,,q is heat lost to the surrounding
air; and, Q,p and Qg, are measurements of heat lost to the wood by conduction above and below
the heated branch segment. The heat balance component of sapflow (Qy) is converted to mass
flow (S) as follows:

S = 3600Q¢ /4.198 T yp-dn )

where S is in g/hr; 4.19 is the specific heat of liquid water; 3600 is the number of seconds in an
hour; and 8Typ-an is the difference in temperature of the wood above and below the heated
segment. Outputs from the gauges were recorded continuously by an automatic data logger.

Initially, a total of 37 sensors were deployed to measure sapflow on 31 plants. We affixed
sensors to an approximately equal number of plants of each species inside and outside of the

50 x 50 m exclusion plot. Unfortunately, through the course of our data collection period, many
of the sensor cables were rendered ineffective by rodents. Nevertheless, the final set of functional
sensors provided a satisfactory representation of species and location (Table B—1).

Table B—1. The number of plants(branches) for each species and location—inside and outside the
exclusion plot. Bold numbers indicate the number of plants(branches) with functional sensors at the end
of the data collection period.

cation . .
. Inside Outside
Species
8(1 7(9
Atriplex
v 5(5) 5(6)
8(8 8
Sarcobatus
33) 7(7)
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Biometric Measurements

Biometric measurements were made on October 11, 2006, for each sensored plant regardless of
the status of sensor functionality by the end of the measurement period. Plant height and canopy
width and length were measured. Canopy area was calculated based on the area of an ellipse.
Canopy volume was calculated by multiplying plant height times canopy area.

Leaf area per plant was determined by employing a dry weight to leaf area relationship. We
determined this relationship by harvesting five leaves from each plant and pooling them by
group: [A, Atriplex inside the exclusion plot; IS, Sarcobatus inside the exclusion plot; OA,
Atriplex outside the exclusion plot; and OS, Sarcobatus outside the exclusion plot. Leaf area for
each group of sampled leaves was measured using the point-intercept method. The same leaves
were then dried and weighed, yielding a specific mass associated with a specific leaf area for
each group.

Leaf area was computed in two ways. First, for each sensored plant, we collected leaves from a
canopy volume with a cross-sectional area of % m” (50 cm x 50 cm). We then weighed the dried
leaves and multiplied by the appropriate area-mass scalar as defined by the plant’s species and
location. This value was then converted to Leaf Area Index (LAI), a dimensional index
representing total leaf area from a canopy volume projected onto its corresponding canopy area.
LAI is widely used to make biomass comparisons between different plants and/or vegetation
types. The second way that we computed leaf area was by harvesting leaves from all branches
housing a functional sensor. We dried the leaves and similarly computed total leaf area for each
branch by multiplying by the appropriate area-mass scalar. Leaf area of the sensored branch
enabled us to compute branch-specific sapflow fluxes.

Analysis

For the subset of functional sensors (see above), data were summarized over a period of 11 days
(September 8, 2006 [DOY251]—September 18, 2006 [DOY261]). To compute daily sap flow,
data were first screened for negative sap flow rates (Allen and Grime 1995). These were set to
zero before average hourly sap flow was computed. For each day, daily sap flow was
subsequently computed by multiplying average hourly sap flow by 24.

Following normalization, daily sap flow among plants was compared by species and location
using two-way ANOVA. We employed three methods of normalization: two based on leaf area
and one based on the cross-sectional area of the sensored branch (SFys). In the first case of
normalization by leaf area, total leaf area per sensored branch (SFy,) was used. In the second
case, sap flow was normalized by multiplying SFy, with LAI from its respective plant (SFy, X
LAI = SF,,). This measure of sap flow represents the rate of sap flow from a canopy projected on
1 square meter of ground area. In conjunction with fractional vegetation cover derived from
satellite images, SF,; was used to scale sap flow at the plant scale to sap flow on a landscape
scale.

Normalization data for individual sensors using the three methods described above are shown in
Figures B—1, B-2, and B—3. In each case, one or more of the experimental groups (IA, IS, OA,
and OS) contained sensors recording a mean transpiration value for the period of observation
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significantly different from the group’s grand mean. Nevertheless, all data were used in two-way
analyses of variance.

300

250 ~

100 -

50 o

251 252 253 254 255 256 257 258 259 260 261 262

Figure B—1. Hourly sap flow for a single saltbush branch (IA10a) during the period of observation
September 8th (DOY 251) to 18th (DOY 261).
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Figure B-2. Distribution of daily sap flow values normalized by branch leaf area. Horizontal lines show
mean daily sap flow for each group. Note the different scale for Sarcobatus plants outside of the
exclusion fence (Group OS).
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Figure B—3. Distribution of daily sap flow values normalized by leaf area projected on 1 m2 of ground
area. Horizontal lines show mean daily sap flow for each group. Note the different scale for Sarcobatus
plants inside and outside the exclusion fence (Groups IS & OS).

Results and Discussion

Biometric measurements

Our data indicate differences in plant canopy characteristics based on both species and location
differences (Table B—2). In comparison to saltbush, greasewood had a larger stature and canopy
volume both inside and outside of the exclusion plot. In both species, plants were larger inside
the exclusion plot. The difference was especially pronounced in saltbush which had a canopy
volume inside the plot that was roughly 8x the size of canopies outside the plot. Interestingly,
however, LAI of saltbush inside and outside the exclusion plot was essentially equivalent.

These results show greasewood generally tend to be larger than saltbush plants but more
importantly suggest that even after a single growing season, plant biomass is influenced by
protection from grazing. In particular, the difference in canopy volume of saltbush inside and
outside of the exclusion plots underscores livestock preference for this species. A two-way
analysis of variance provided strong evidence that both species and location differences affect
canopy volume (for both parameter estimates p<.0001); no effect was found for the interaction
between species and location.

U.S. Department of Energy Natural & Enhanced Attenuation of Soil & Ground Water—Monument Valley & Shiprock
April 2007 Doc. No. S0299900
Page B-7



Table B—-2. Biometric measurements (and associated standard errors) for all sensored plants.

Height (m) VOIUE::?n':Y) LAI
IA* n=8 1.09 (.061) 4.11(1.32) 3.14 (.480)
IS n=8 1.71 (.091) 10.06 (1.74) 4.00 (.535)
OA n=7 0.70 (.073) 0.53 (.072) 3.04 (.345)
0S n=8 1.29 (.333) 3.90 (.338) 1.89 (.614)

* |A = Atriplex plants inside exclusion plot; IS = Sarcobatus inside exclusion plot;
OA = Atriplex plants outside exclusion plot; OS = Sarcobatus outside exclusion plot.

Analyses of LAI however, reveal a somewhat different story. LAI was not influenced by species
differences but was affected by location and the interaction between species and location

(p<.013 and p<.024, respectively for two-way analysis of variance parameter estimates). The
source for this outcome lies in the lower LAI found for OS compared to IS; similarly, its
explanation is probably related to grazing. Both saltbush leaves and small branches are palatable
to cattle. Indeed, much evidence of pruned saltbush plants was observed in the field. On the other
hand, cattle generally avoid greasewood branches due their spines. Leaf area per plant is thus
reduced with little corresponding impact on canopy dimensions, resulting in a decreased LAI

Sapflow fluxes

Figure B—1 shows the typical pattern of daily sap flow variation. The diurnal fluctuation in sap
flow rate is defined in amplitude by a maximum during the mid-afternoon and a minimum in the
early morning before sunrise. Sap flow peaked progressively later over the course of the
observation period, occurring at about 3:30 p.m. on DOY 251 and at about 5:00 p.m. on

DOY 261. For this sensored branch, the average sap flow was 51.3 g/hr (minimum average =
40.5 g/hr on DOY 260 and maximum average = 71.1 g/hr on DOY 255).

For sap flow based on branch leaf area, averages range from 2,553.6 g/m*/day (Group IA) to
6,536.0 g/m*/day (Group OS). Among the four groups, OS stands out for its particularly high
average sap flow (Figure B—2). This high value was largely influenced by two plants whose
mean values exceeded the upper 95% confidence interval of the grand mean (upper 95% CI =
10,409.6 g/m*/day; n = 7). Despite this difference, there is no evidence to suggest that sap flow
differs amongst the groups. Using a two-way analysis of variance it was determined that sap flow
was not influenced by plant species, plant location or an interaction between the two (p =.0751,
F-test).

For sap flow based on unit ground coverage, averages ranged from 8,144.0 g/m*/day (Group IA)
to 15,291.4 g/m*/day (Group IS). In this case, the group average most different from the others is
IS (Figure B—3). Amongst the four groups, IS has the lowest sample size (n=3); thus, its average
value could be considered to be the least reliable. A two-way analysis of variance revealed that
sapflow fluxes were not affected by differences in species, location or an interaction between
species and location (p=.2035, F-test). The mean value across species and locations was

For sap flow based on branch cross-sectional area, averages ranged from 407.9 g/m*/day
(Group OA) to 882.2 g/m?*/day (Group IA). In contrast to sap flow data normalized by leaf area,
there was strong evidence in these data that location was an important factor influencing
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differences in sap flow rates (p-value for location in a two-way analysis of variance = .0025)
where plants located outside of the exclusion plot tended to have lower sap flow rates

(Figure B—4). These results closely track differences in the average total leaf area per branch in
each of the groups. Group IA has the highest average total leaf area (0.49 m?) per sensored
branch while Groups OA and OS have similarly low values (0.08 and 0.09 m?, respectively).
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Figure B—4. Distribution of daily sap flow values normalized by branch cross-sectional area. Horizontal
lines show mean daily sap flow for each group. Note the different scale for Atriplex plants inside the
exclusion fence (Group IA).

Summary and Conclusions

We found strong evidence of differences in sap flow rates normalized by branch cross-sectional
area where sap flow for similar-sized branches were lower outside compared to inside the
exclusion plot. When normalized by leaf area, however, these differences were rendered
insignificant. The absence of significant differences in the effect of species and location on sap
flow normalized by leaf area means that these results can be pooled for scaling purposes. The
grand mean of sap flow based on unit ground coverage (mean and 95% CI = 10346.6+2222.2
g/m*/day) was therefore converted to mm/day of transpiration per m” of ground cover (mean and
95% CI = 10.35+2.22 mm/day).

Analyses of satellite data from a Quickbird image (Appendix A), indicated that plant cover
inside the exclusion plot was 43.21% and outside was 19.15%. Thus daily transpiration inside
the plot was 4.45 mm/day and outside the plot was 1.98 mm/day. Transpiration rates outside the
exclusion plot are comparable to evapotranspiration rates reported for a similar vegetation type at
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a grazed site in southern Colorado (Cooper et al 2006). In that study, September values ranged
from about 0.2 mm/day to about 2.8 mm/day. Transpiration rates inside the exclusion plot,
however, are more similar to rates obtained during the peak transpiration months of July and
August. Based on these results, we conclude that restricted grazing may enhance bioremediation
efforts by enabling a potential twofold increase in transpiration rates of native plants at
Monument Valley after only a year of grazing control. Plant density in Area 7 shows that plant
density and therefore ET will continue to increase in subsequent years.

Recommendations: The ET measurments should be conducted over a full growing season and
extended to include the newly planted exclosure plots. However, based on the results so far there
appears to be a good potential to enhance passive remediation by enhancing vegetation cover and
ET over parts of the plume. Table B—3 projects ET rates over three areas of the plume

(Figure B—5) based on current vegetation density and enhanced density achieved by grazing
control (assuming grazing control produces a doubling of ET). Despite having the lowest plant
cover, Area 18 has the greatest potential for enhanced ET due to its large area (450 ha).
However, enhancing ET by controlling grazing in Areas 16 and 17 (71 ha) would have less
impact on use of the range by residents, and would control water movement away from the
contamination hotspot. In this low rainfall region, enhancing vegetation density and ET over the
plume can potentially tip the water balance from recharge to discharge, accomplishing a major
remediation goal, which is controlling the movement of the contamination plume away from the
site.

Table B-3. ET projections for plume areas based on current density and projected doubling of density.
September ET rates were projected to an annual rate based on a 210 day growing season and assuming
mean ET was equal to half of peak ET over the growing season.

Plume , Plant Current Enhanced Current Enhanced
Area Area (m°) Cover Annual Annual ET TotalsET TotalsET
(%) ET (mlyr) (m/yr) (m’) (m’)
Area 16 136,750 24 1 0.26 0.52 35,555 71,110
Area 17 573,416 9.8 0.11 0.22 61,070 122,139
Area 18 4,501,756 5.24 0.06 0.12 256,355 512,711
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Figure B-5. Areas over the plume - ET under current and enhanced vegetation densities were calculated
for Areas 16, 17, and 18 (Table 3.2.3).
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Figure B—6. Daily sap flow normalized by leaf area for sensored branches. Symbols represent daily
sapflow flux averaged over the period of observation for each plant in each group. The thick line within
the box is the group average; the thin line is the group median.
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Average Daily Sap Flow by Unit Ground Area (g/m2/day)
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Figure B—7. Daily sap flow normalized by leaf area projected on 1 m”® of ground area. Symbols represent
daily sapflow flux averaged over the period of observation for each plant in each group. The thick line

within the box is the group average; the thin line is the group median.
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Figure B-8. Daily sap flow normalized by branch cross-sectional area. Symbols represent daily sapflow
flux averaged over the period of observation for each plant in each group. The thick line within the box is
the group average; the thin line is the group median.
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