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F.

L.

1

F.1 SURFACE WATER

SURFACE-WATER FEATURES

F.1.1.1

Grand Junction tailings site

The tailings pile at the Grand Junction site is on the
north side of the Colorado River about 0.75 mile upstream from
its confluence with the Gunnison River (Figure F.1.1). The
Colorado River is braided by several islands from the upstream
end of the pile to a point about 0.5 mile past its downstream
end. The northern channel of the braided segment passes ex-
tremely close to the toe of the pile.

The norfhern edge of the tailings varies between 4569 and
4578 feet above sea level. The stream bed of the Colorado
River is about 4559 feet above sea level.

The southern side of the river banks against a steep
cliff, approximately 60 feet high, with the lower segment com-
posed of Mancos Shale.

The northern bank of the river along the site boundary is
now stabilized to some degree with riprap, consisting of bro-
ken slabs and blocks of concrete, bricks, and "river-run" grav-
els. The crest of the protective bank is about 15 feet above
the surface of the river.

There are industrial and residential developments around
the tailings site. A highway and a railroad bridge are locat-
ed less than 3500 feet downstream of the site and another high-
way bridge is located further downstream.

The only surface-water bodies at the site are two drain-
age ditches that divert overland runoff around the tailings
pile to the Colorado River. One drainage ditch, east of the
pile, extends to the east of the abandoned filtration plant
(Figure F.1.2) and along the upstream face of the pile to the
Colorado River. The other drainage ditch is on the west (down-
stream) side of the pile and runs from the mill site to the
Colorado River.

The basin upstream of the site comprises 8150 square
miles of steeply sloped terrain. The basin is bounded on the
north by basins of the White and North Platte Rivers; on the
east by basins of the South Platte and Arkansas Rivers; and on
the south by the Gunnison River Basin. Major tributaries to
the upper Colorado River include the Roaring Fork River, Eagle
River, and Blue River. Elevations in the basin range from
4560 feet at Grand Junction to more than 14,000 feet in the
highest headwater areas. Watershed boundaries are shown in
Figure F.1.3. Approximate drainage areas, channel Tlengths,
and slopes for the streams taken from USGS topographic maps
are presented in Table F.1.1.
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Table F.1.1 Select characteristics of subbasins of the Colorado
River above Grand Junction, Colorado

Area Channel length Elevation Slope

Watershed (square miles) (miles) (feet) (ft/ft)
Colorado River

above Kremmling 1648 56.8 10,100-7200 0.009
Blue River 668 56.8 12,500-7200 0.017
Colorado River

between Kremmling

and Dotsero 1147 56.0 7200-6250 0.003
Eagle River 965 54.8 10,200-6250 0.013
Roaring Fork 1450 60.0 13,000-5700 0.022
Colorado River
between Dotsero

and Rifle 1072 42.0 6250-5300 0.004
Colorado River
between Rifle
and Grand Junction 1200 57.6 5300-4560 0.002

TOTAL 8150
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Detailed geologic descriptions of the site area and the
lower portions of the drainage basin are contained in Appendix
E, Soils, Geologic, and Seismic Information.

Soils in the watershed are mostly deep to moderately
deep, well drained residuals of sandstones and mudstones. The
Soil Conservation Service (SCS) classified most of the soils
as hydrologic group B interspersed with some C soils and minor
amounts of A and D soils (USDA, 1978; 1982; 1983).

The climate of the area ranges from semi-arid to mountain-
ous, with yearly precipitation averaging about eight inches at
Grand Junction, 10 to 15 inches near Rifle, and 40 inches in
the headwater regions. Most of the annual precipitation in
the higher elevations occurs as snow; temperatures in the low-
er areas are often above 90°F in the summer and below 32°F
in the winter, while arctic conditions prevail in the highest
areas almost year-round. Natural vegetation in valley areas
consists primarily of cottonwood and willow, desert shrub, and
an understory of hearty grasses. Prominent between 5000 and
8000 feet are juniper, pinion pine, oak, big sagebrush, and
Douglas fir. From 8000 feet to timberline, vegetation con-
sists mainly of aspen, spruce, sub-alpine fir, Tlodge pole
pine, and native grasses and shrubs. Vegetation 1is sparse
above timberline, but includes grasses, sedges, and alpine wil-
Tow (COE, 1976).

The tailings site is in a meander path of the Colorado
River and lies on five to 15 feet of unconsolidated alluvial
material. Particle sizes of the alluvium at the site vary
from cobbly gravels to gravelly sands. Given these site condi-
tions, the river could affect the integrity of the site if not
properly controlled or protected against.

As discussed by Schumm and Harvey (1983), no major shift
in location of the Colorado River channel at the site has oc-
curred in the past 100 years. The islands near the site are
heavily vegetated, which indicates relative stability over the
past 20 years, although some shifts in island locations were
noted during the floods that occurred in 1984.

In contrast, the meandering patterns displayed both up-
stream and downstream of the site are characteristic of less
stable rivers., Significant shifts have occurred in the reach
upstream of the site as evidenced by cutoff meander Tloops,
abandoned channels, and oxbow lakes visible on topographic
maps and aerial photographs. Similar features are evident
south of the confluence with the Gunnison River but not in the
immediate site area probably because the much greater density
of human activities in this area has obliterated natural
contours.

Regarding localized erosion, the existing islands indi-
cate that aggradation normally occurs near the site. Several
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factors tend to cause sediment aggradation including a
decrease of channel gradient, proximity of the confluence with
the Gunnison River, and the broad floodplain along the north-
ern bank. Aggradation also would likely occur during the re-
ceding portion of a large flood.

On the other hand, erosion which is presently occurring
at the southeast corner of the pile would be accelerated dur-
ing major flood flows. The area to the east of the site is un-
protected, except by the floodplain. High channel and over-
bank flows could result in significant erosion of the surfi-
cial materials in this area and result in northward channel
shifts. This would redirect the flow of the river against the
east boundary of the pile. The pile would act as a constric-
tion during major flood events causing unstable flow condi-
tions, accelerated velocities, and scouring of alluvium at the
site. A detailed geomorphic analysis included is in Appendix
E, Soils, Geologic, and Seismic Information.

The U.S. Army Corps of Engineers conducted its Tlatest
flood study of the Colorado River near Grand Junction and con-
cluded that the flows for the 100-year and 500-year floods
would be 63,000 and 82,000 cubic feet per second, respectively
(COE, 1976). The flows for the 200-year and 1000-year floods
(72,000 and 90,000 cubic feet per second, respectively) were
calculated from these values by interpolation and extrapola-
tion. The corresponding maximum flood elevations at the edge
of the pile would be 4577 and 4579 feet above mean sea level,
respectively. Because the flood flows at the Grand Junction
site would be obstructed by the tailings pile on one side of
the river and by the steep cliff on the other side, the veloc-
ity of flood water in the main channel of the floodway would
be high, reaching 11.8 and 13.2 feet per second for the 200-
and 1000-year floods, respectively. The velocity of flood wa-
ters immediately adjacent to the face of the pile would be
somewhat lower because of friction drag.

The average monthly river flows adjacent to the tailings
pile can be represented by flow measured at a U.S. Geological
Survey gauging station on the Colorado River near DeBeque, ap-
proximately 30 miles upstream of the site. The average max-
imum monthly flow at DeBeque from 1966 through the present was
11,210 cubic feet per second, occurring in late spring, and
the average minimum monthly flows are approximately 1580 cubic
feet per second. Downstream from the site, at the Colorado-
Utah border, the average maximum and minimum monthly flows
were approximately 3140 and 16,700 cubic feet per second from
1951 through the present. These higher flows were attrib-
utable mainly to the Gunnison River. U.S. Geological Survey
gauging stations are also located northeast of Cameo, approx-
imately 22 miles upstream of the site, and at Fruita, approx-
imately 14 miles downstream of the tailings pile.
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F.1.1.2

Grand Junction has experienced a number of severe late-
spring floods, the result of the rapid melting of the deep
snow pack accompanied by heavy rains. Ice Jjams are not a
flooding problem for the Colorado River in the vicinity of
Grand Junction. The uniform and fairly high temperature of
the Gunnison River (since the construction of flood-protection
dams) prevents extensive ice formation on the Colorado River
between Grand Junction and the Colorado-Utah state line.

The flooding of June-July, 1884, is considered the most
severe known on the upper Colorado River (COE, 1976). This
flood resulted from rapid melting of snow pack and concurrent
heavy rains. In recent times, the floods of 1983 and 1984
were the most significant. The 1884 flood peak would have
been approximately 73,600 cubic feet per second (cfs) at Grand
Junction, if discharge versus area relationships of the 1984
flood are representative. Information relative to these past
floods 1is shown in Table F.l.2. Other major floods on the
Colorado River were recorded in 1917, 1920, 1921, 1935, 1952,
and 1957.

There are no major domestic users of Colorado River water
for 200 miles downstream from Grand Junction. The normal wa-
ter supplies for Grand Junction are obtained from Grand Mesa
surface water, the Juniata and Purdy Mesa Reservoirs being the
major sources. During dry spells, Grand Junction can use
Gunnison River water; the intake is approximately one mile up-
stream from the confluence with the Colorado River. The Ute
Water District uses Colorado River water during dry spells,
but its intake is just upstream of Palisade and therefore up-
stream from the pile.

Cheney Reservoir alternate disposal site

The Cheney Reservoir site is located on a drainage divide
that gently slopes to the southwest at approximately two per-
cent. Total relief across the proposed disposal area is ap-
proximately 60 feet. The site is located on a pediment sur-
face that forms a divide between two small ephemeral washes,
one approximately 800 feet north of the proposed pile loca-
tion and one approximately 1700 feet to the south. These
washes merge with Indian Creek 0.1 to 0.5 mile below the site.
Indian Creek flows into Kannah Creek four to five miles below
the ephemeral wash confluences, and Kannah Creek empties into
the Gunnison River approximately two miles below the Indian
Creek confluence. Figure F.l1.4 shows the surface drainage
characteristics of the Cheney Reservoir site.

An area of approximately 240 acres drains toward the
Cheney Reservoir site. Slopes in the watershed range from two
to five percent. Elevations range from 5250 feet to approx-
imately 5600 feet above mean sea level. The maximum flow
length is approximately 8000 feet.
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Table F.1.2

Maximum recorded streamflow of the Colorado River
near Grand Junction, Colorado

Maximum
recorded
Basin area Period of peak flow
Station name (square miles) record (cfs) Date
Colorado River near
Colorado-Utah
state line 17,843 1951-present 68,000 June, 1984
Colorado River 1884,
near Fruita 197,100 1907-1923 125,000 July, 1884
Colorado River
near Cameo 8050 1933-present 39, 300 June, 1984
Colorado River
near DeBeque 7370 1966-present 32,000 June, 1984
Colorado River
below Glenwood
Springs 6013 1966-present 31,200 June, 1984
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F.1.1.3

Soils in the watershed range from fine-grained, strongly
cemented sandy, clayey silts in the site area to basalt cob-
bles and boulders in a fine-grained matrix of clay, silty
sand, and gravel at higher elevations (above 5400 feet).
Large boulders, probably deposited by glacial streams or collu-
vial processes, are present in some of the larger ephemeral
washes in the vicinity of the site. Vegetation is sparse, con-
sisting mainly of sagebrush and grasses.

Sheet wash and rill wash are the primary erosive forces
currently active on the Cheney Reservoir site. Minor gullying
is occurring on the small ephemeral washes that flank the
site. Moderate to intense gullying was observed along Indian
Creek. Most of the Cheney Reservoir site is classified as hav-
ing only a moderate potential for future erosion (CGS, 1982).
A detailed geomorphic description of the disposal site is pro-
vided in Appendix E, Soils, Geologic, and Seismic Information.

No data exist on historical floods for the Cheney Reser-
voir site.

Two Road alternate disposal site

The Two Road site is located in the Upper Colorado sub-
basin of the Colorado River basin. There are no major
streams, Tlakes, springs, or irrigation ditches on or within
two miles of the Two Road site. Several ephemeral creeks oc-
cur in the area. The site lies on a drainage divide between
two unnamed ephemeral creeks. These creeks join Bitter Creek
0.5 to one mile below the site. McDonald Creek flows approx-
imately 1.5 miles east of the site. West Salt Wash and Badger
Wash combine approximately six miles southeast of the disposal
area. The Colorado River flows over 10 miles south of the
site.

An area of only 35 acres drains toward the site. Eleva-
tions in the watershed range from 4945 to 4965 feet above mean
sea level.

The surface of the Two Road site is gently rolling, and
covered by short grasses and shrubs. Deeply incised gullies
are not present at the site, but flank it approximately 1500
feet to the east and west. Due to the narrow highland charac-
ter of the site, it is subject to erosion by gully systems ad-
vancing headward into the site from all sides; however, the
surface of the site is supported by resistant pediment gravels
which cap the underlying Mancos Shale. Erosion occurs along
slopes where the less resistant Mancos Shale is exposed. A de-
tailed geomorphic description of the disposal site is provided
in Appendix E, Soils, Geologic, and Seismic Information.
Drainage characteristics of the Two Road site are shown in
Figure F.1.5.
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F.1.1.4

No data on historical floods exist for the Two Road site.

Borrow sites

The 32 and C%4 Road borrow areas are located on private
land along the south bank of the Colorado River east of the
Grand Junction tailings site. The area is approximately 80 to
120 feet above the river surface. Four ephemeral channels
drain Central Orchard Mesa in the borrow site area, two on ei-
ther side of 32 Road. The discussion on Colorado River flows
in Section F.1.1.1 is applicable to this borrow area.

The Fruita borrow areas are also located adjacent to the
Colorado River, south of the town of the Fruita, Colorado.
The area is approximately 11 miles downstream of the Colorado
River and Gunnison River confluence. The site is located on
private land on the northeast bank of the river. The area is
drained by Little Salt Wash to the northwest and Adobe Creek
to the southeast. There are a number of irrigation ditches
and canals in the area. Maximum stream flows from a USGS
gauge located on the Colorado River near Fruita are provided
in Table F.1.2.

The Unaweep Canyon borrow area is located west of the
Unaweep Divide in Unaweep Canyon. West Creek flows toward the
Dolores River in the vicinity of the borrow site. East of of
Unaweep Divide, East Creek flows toward Whitewater, Colorado,
where it flows into the Gunnison River. A number of small
creeks and ephemeral streams drain the upland area adjacent to
Unaweep Canyon and feed East and West Creeks. Borrow site ac-
tivities would be located to avoid these drainages and to min-
imize the potential for flooding of the site.

F.1.2 FLOOD ANALYSIS

F.1.2.1

Grand Junction tailings site

A flood analysis has been performed to assure that the re-
medial action design for the uranium mill tailings site at
Grand Junction, Colorado, satisfactorily addresses short-term
and long-term flood protection. Short-term flood protection
simply defines the extent of the 100-year and 500-year floods
and the impacts, if any, on the stabilized tailings or on reme-
dial action construction activities. The primary purpose of
this part of the analysis is for compliance with floodplain
and wetlands environmental review requirements in 10 CFR Part
1022. To accomplish the objective of long-term flood protec-
tion, the standard design approach of the DOE is to determine
the magnitude and potential impacts resulting from a Probable
Maximum Flood (PMF) event. If a design is not practical, then
alternative design events or solutions are assessed.
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The use of the PMF as the design flood event to achieve
long-term control of wuranium tailings is not clearly defined.
The EPA standards (Appendix A, EPA Standards) require that con-
trol of the uranium tailings must be effective for 1000 years
(to the extent reasonably achievable) and, in any case, for at
least 200 years. The standards do not specifically state that
a PMF event must be used for design in order to achieve the
stated containment life. An analysis of exceedence probabil-
ities for various events with respect to the containment 1life
(Junge and Dezman, 1983) suggests that design events with a
very long return period (e.g., 10,000 years) must be used to
meet a long-term containment objective. However, the limited
statistical data that are available cannot be extrapolated ac-
curately to such long return periods. The generally accepted
alternative, therefore, is to use maximum credible events,
such as the PMF, for design purposes. Since a maximum credible
event has a very small chance of being exceeded; a tailings
disposal system designed to withstand these events would have
a very small risk of failure and, thus, would meet both the in-
tent and long-term containment objective of the EPA standards.

The PMF analysis, for this site, first requires the use
of Hydrometeorological Report No. 49 (USDOC, 1977) to deter-
mine the appropriate Probable Maximum Precipitation (PMP) that
could occur over the contributing drainage basins. The anal-
ysis then involves the consecutive use of the U.S. Army Corps
of Engineers HEC-1 (COE, 1981) and HEC-2 (COE, 1982) models.
The HEC-1 model is designed to simulate the runoff response
(i.e., PMF) of a river basin to precipitation (i.e., PMP) by
representing the basin as an interconnected system of hydrolo-
gic and hydraulic components. Then a determination of stream
hydraulics, resulting in water-surface elevations and velocity
gradients at the tailings site, is developed for the PMF flows
using the dynamic HEC-2 model.

The 100-year and 500-year discharges were estimated with
a methodology developed by McCain and Jarrett (1976). As in
the PMF analysis, water-surface profiles and velocities were
estimated with the HEC-2 model.

100-year and 500-year floods

Estimates of the 100-year -and 500-year floods were pre-
pared in order to comply with 10 CFR Part 1022 and to compare
major historic and predictable floods with the PMF estimate.
Peak discharges and depths for various return intervals were
approximated by use of a multiple regression analysis of flood
data from stream gauges in the vicinity of the study area
(McCain and Jarrett, 1976). The method is based on correlat-
ing results of Log Pearson III analysis for 90 gauging sta-
tions in the region. Of the 90 gauging stations utilized,
only eight stations were for basin areas greater than 1000
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square miles. The results of the approximations are, there-
fore, expected to overestimate the flood peaks for large water-
sheds. Predicted peak flows and depths for select recurrence
intervals for the Colorado River at Grand Junction are present-
ed in Table F.1.3.

A 100-year flow of 61,600 cfs and a 500-year flow of
84,200 cfs were used for the Colorado River at the site.
These flows compared favorably with the results of the U.S.
Army Corps of Engineers estimate in which the 100-year and 500-
year flood flows were estimated to be 63,000 and 82,000 cfs,
respectively (COE, 1976). The Corps of Engineers have a re-
vised flood study underway on the Colorado River near Grand
Junction; however, the completion date of their report is be-
yond the expected completion date of this Environmental Impact
Statement. Cross-section data prepared for their study have
served as a basis in the HEC-2 model for this analysis and the
PMF analysis.

Values of Mannings roughness coefficients "n" were varied
to account for conveyance differences and to impose constric-
tions where topography alone would not adequately define flow
paths. The basis of determination of n values was 0.020 to
0.025 for clear channels and 0.060 to 0.100 for floodplains in-
cluding mid-channel islands. Published values for the
Colorado River near Grand Junction are 0.017 to 0.040 for the
main channel, and 0.035 to 0.070 for the floodplain (FEMA,
1982). Some artificially high n values were used in some of
the floodplains in order to model dead spots due to constric-
tions.

As previously stated, highway and railroad bridges cross
the Colorado River downstream of the site. Since the tailings
pile was in the 100-year and 500-year floodplains even without
backwater effects from the bridges and since the PMF would
1ikely destroy the bridges before the peak would occur (the
bridges would be overtopped by more than 20 feet of water) no
attempt was made to model for bridge effects.

As shown in Figure F.1.6, the HEC-2 model indicates that
the site is within the 100-year floodplain (Figure F.l.6 also
shows HEC-2 cross-section locations). The water surface at
the site varies from 4572 to 4576 along the pile with mean ve-
locities of six to 10 fps. The approximate boundaries of the
500-year floodplain are shown in Figure F.1.7. The water sur-
face at the site varies from 4574 to 4578 along the pile with
mean velocities of six to 12 fps. The expected elevation of
scour ranges from three to 3.5 feet below the present channel
bottom for the 500-year event.

PMF  hydrologic analysis. The PMF estimate at Grand
Junction 1s based on a HEC-1 model of the Colorado River water-
shed above Rifle which was prepared as part of the design
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Table F.1.3 Peak flows and depths of selected recurrence-interval
floods for the Colorado River at Grand Junction with
a basin area of 8150 square miles

' _a Standard error of @ Discharge Depth
Regression equation estimate in percent (cfs) (feet)
Q10 = 59.740-709 47 35,400 -
Q50 - gg,140-709 50 52,830 -
Q100 = 103a9-710 53 61,600 -
Q500 = 13740713 65 84,200 -
D1g = 1.25n9-261 25 - 131
D50 = 1.54n0-2%4 34 - 15,2
D100 = 1.64a0-2%% 36 -- 16.2
D500 = 1.98a0+239 44 - 17.0

4Taken from McCain and Jarrett (1976).
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effort for the two existing tailings sites at Rifle. The larg-
er watershed above Grand Junction was not modelled because a
Probable Maximum Precipitation (PMP) could not be readily esti-
mated with any degree of certainty. Hydrometeorological
Report (HMR) No. 49 (USDOC, 1977) presents procedures for PMP
estimates for the project area; however, the procedures are
limited to areas of less than 5000 square miles. Extrapolat-
ing the PMP to the study area of 8150 square miles could not
be done any more reliably than extrapolating the PMF from the
Rifle watershed.

A description of the HEC-1 analysis for Rifle is followed
by a discussion of the method used to extrapolate the Rifle
PMF. The HEC-1 model is designed to simulate the runoff re-
sponse of a river basin to precipitation by representing the
basin as an interconnected system of hydrologic and hydraulic
components. Four parameters were estimated to model the ba-
sin: (1) the amount and temporal distribution of the Probable
Maximum Precipitation (PMP); (2) the lag time of runoff within
the basin; (3) computation interval for the hydrograph; and
(4) loss rate of precipitation within the basin.

The PMP was determined according to procedures outlined
in Hydrometeorological Report (HMR) No. 49 (USDOC, 1977). The
month with the highest 72-hour precipitation was found to be
June with 13.4 inches, indicating that the rainfall would like-
ly occur on snow or on a very wet watershed. The PMP was dis-
tributed temporally by arranging three-hour incremental
amounts in a sequence such that they decrease progressively to
gither side of the greatest three-hour increment. Since the
total volume of flow is not critical in this study, only the
greatest 24-hour increment of the 72-hour storm was modeled.

Lag times were computed by assuming bank full velocities.
Each subbasin was assumed to have three conveyance components:

o Overland flow and upland channel flow with velocities
of 3.5 feet per second and eight feet per second, re-
spectively, for slopes of 12 to 15 percent (DOI,
1973). Allowance was also made for detention time due
to lakes and ponds.

o Secondary channels draining areas of 42 to 103 square
miles with velocities of 10 to 12 feet per second.

0 Primary channels with velocities varying from 12 to 14
feet per second.

Lag times for each subbasin are shown in Table F.1.4.

The shortest lag time is 3.8 hours, which corresponds to
a time of concentration of 6.3 hours. A selection of a compu-
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Table F.1.4 Lag time estimation for subbasins of the Colorado River above Rifle

Time Secondary channel Main channel Total
overland L v t L v t T T
Watershed flow (hrs) (mi) (fps) (hrs) (mi) (fps) (hrs) (th) (h%s)
Colorado River
above Kremmling 1.6 25 10 3.7 30 12 3.7 9.0 5.4
Blue River 2.1 15 12 1.8 45 14 4.7 8.6 5.1
Colorado River
between Kremmling
and Dotsero 0.9 24 16 2.2 35 11 4.7 7.8 4.7
Eagle River 0.6 29 12 3.5 29 12 3.5 7.6 4.5
Roaring Fork 0.7 23 11 3.1 40 14 4.2 8.0 4.8
|
'r(\:J Colorado River
near Rifle 0.5 25 11 3.3 22 13 2.5 6.3 3.8
Velocities were estimated using Mannings equation: TL = O.6*Tc

L = Length

v = velocity

t = flow time

TC = time of concentration
TL = Lag time



tation interval, "T", of one hour meets the criteria that it
be less than 0.25 x TPEAK (COE, 1981),

where

1.7 X TPEAK = T + TC

Soils in the Rifle watershed, as with those in the Grand
Junction watershed, are classified by the Soil Conservation
Services (SCS) as hydrologic group B interspersed with some C
soils and traces of A and D soils (USDA, 1978; 1982; 1983). B
and C soils have moderate to slow infiltration rates (0.08 to
0.30 inch/hour) when thoroughly wetted.

Although actual major floods are the result of rain on
top of the snow pack, the volume of runoff resulting from snow
melt is small in comparison to the volume of runoff resulting
from the intense rainfall. However, the presence of the snow
pack creates severe hydrologic soil conditions. Therefore,
runoff resulting from snow melt was not estimated in the anal-
ysis because the magnitude of the PMP would make snow melt a
minor component of the flood. To account for the severe hydro-
logical conditions created by the presence of snow, no initial
loss of precipitation was assumed, and a uniform loss rate
based on saturated "B-C" soils of 0.20-inch per hour was
selected (DOI, 1973). This value was also selected by the
U.S. Army Corps of Engineers for the "C" soils in the Tower ba-
sin (COE, 1976).

Flows were routed through primary channel reaches by use
of the Modified Puls method available in the HEC-1 model.
Reach characteristics were determined by field inspection and
from topographic maps.

McCain and Jarrett (1976) found that discharge varied
with area raised to a power ranging from 0.709 to 0.713 depend-
ing on the return interval. The 1984 flood discharges in the
Colorado River varied with area raised to a power of 0.68.
Therefore, a power of 0.70 was used for the extrapolation esti-
mates at Grand Junction. Two PMF discharges were estimated.
The first is for a PMF on the Colorado River only and the sec-
ond is for a PMF on the Gunnison River and Colorado River com-
bined. The discharges are shown in Table F.1.5.

Crippen and Bue (1977) prepared curves which envelop max-
imum measured flood flows for regions in the conterminous
United States. Grand Junction is in Region 14 near the divi-
sion with Region 13. The maximum flood peak in the Colorado
River near Grand Junction is given as 130,000 cfs for Region
14 and 380,000 cfs for Region 13.
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Table F.1.5 Probable Maximum Flood discharges in the Colorado
River near Grand Junction, Colorado

Basin area Dischargesa

Location (square miles) (cfs)
Rifle 6950 795,200
Grand Junction above

Gunnison River 8150 889,000
Grand Junction below

Gunnison River 17,100 1,493,500
a A

Notes: Q= 795,200 x { __ }0.70

6950

Flow in the Colorado River above the confluence is assumed to be proportional
with the 1984 flood; therefore, the flow in the Gunnison River is 630,300 cfs
and the flow in the Colorado River above the confluence is 863,200 cfs.
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The estimated PMF at Grand Junction of 889,000 cfs is ap-
proximately 2.5 to seven times the maximum expected discharge
estimated by Crippen and Bue, 11 times the estimated 500-year
peak, and 12 times the maximum recorded flow.

PMF hydraulic analysis. Hydraulic characteristics of
the river at flood stage are important design considerations
for stabilization of the tailings. Water surface profiles
were estimated with the HEC-2 model to obtain flow depths and
velocities during flood stage. These values were then used to
estimate scour depths and riprap requirements. An empirical
formula suitable for the Colorado River was utilized to calcu-
late the scour depth (Pemberton and Lara, 1984):

DS =7 x dfo

where

D. = depth of scour below ELMIN (from HEC-2) in
feet

(=%
"

depth for zero bed sediment transport in
feet

Z = 0.6, coefficient developed by the U.S.
Bureau of Reclamation for use on moderate
river bends

2/3
dfo = f
F 1/3
bo
Ge = design discharge per unit width in ft3/s
per foot.
Fbo = Blench's "zero bed factor" in ft/s2

Values of Mannings roughness coefficients, "n", were var-
ied to account for conveyance differences and to impose con-
strictions where topography alone would not adequately define
flow paths. Values (n) of 0.020 to 0.025 for clear channels
and 0.060 to 0.100 for floodplains including mid-channel is-
lands were used. Published values for the Colorado River near
Grand Junction are 0.017 to 0.040 for the main channel, and
0.035 to 0.070 for the floodplain (FEMA, 1982).

The Colorado River banks were extended beyond the normal
bank locations to account for a dramatically different river
regime during PMF conditions. [t was assumed that normal
floodplains would be covered at great depth, and that vegeta-
tion, buildings, and other topographic features would be sub-
merged or removed, greatly reducing n values. As a rule, an n
value of 0.025 was used where depths were greater than five
feet and 0.060 where 1less than five feet, although some
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variance from this rule occurred in order to achieve reason-
able conveyance values for differing topographic conditions
along the profile. Values of n in the widened channel varied
from 0.022 to 0.030, while some artificially high n values
were used in some of the floodplains to model dead spots due
to constrictions.

A PMF occurring in only the Colorado River above the site
was found to be slightly more critical than a PMF occurring in
the Gunnison River and Colorado River simultaneously. At the
tailings pile the velocity for a PMF of only the Colorado
River was slightly greater than for the combined PMF (19.2 to
18.4 fps); however, the water surface elevation was slightly
lower (4595.6 to 4595.8 feet). Upstream and downstream of the
pile the situation was reversed. Therefore, the rock erosion
protection and scour analysis was performed using the higher
velocities encountered during a PMF of only the Colorado
River. For this first condition, a floodway of 4000 to 8000
feet wide as shown in Figure F.1.8 would be required to convey
the PMF. Many residential and industrial structures would be
inundated, and all sides of the site would be exposed to chan-
nel flow. The peak water surface elevation was estimated to
vary from 4589 to 4600 along the pile and mean channel veloc-
ities were estimated to be approximately 12 to 19 fps.

Floodway constrictions at the site cause unstable flow
conditions in the form of near critical flow to occur. The
river will attempt to moderate the steep energy grade slope
the model shows occurring and stabilize the flow by scouring
alluvium. A depth of zero sediment transport of 12.4 feet be-
low the channel bottom was determined using the previously de-
scribed equation. The expected elevation is therefore 4544.4
at station 387.42, 4547.7 at station 387.86, and 4548.7 at sta-
tion 387.96. A cross-section at station 387.86 presented in
Figure F.1.9 shows maximum water surface and scour elevations
for the PMF event.

Cheney Reservoir alternate disposal site

There are no major streams or rivers within 2.4 miles of
the Cheney Reservoir site. The site is at least five miles
from the floodplain of the Gunnison River. Kannah Creek and
Indian Creek flow at an elevation approximately 200 feet below
the site. The Gunnison River flows approximately 500 feet be-
low the site at its closest point.

No data on historical floods exist for the Cheney Reser-
voir site and because of the distance from and differences in
elevation between any major flows and the site, the site is
not subject to river flooding.

The effects of a PMP over the pile and the contributing
drainage areas are analyzed in order to design erosion protec-
tion requirements. Preliminary calculations for the Cheney
Reservoir site using very conservative assumptions, indicate
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F.1.2.4

that the flow resulting from the occurrence of a PMP (8.5
inches 1in one hour) over the Cheney Reservoir watershed would
be in excess of 2000 cfs. Details are provided in Appendix B,
Engineering Designs.

Two Road alternate disposal site

There are no major streams or rivers in the vicinity of
the Two Road site. The site is at least 10 miles from the
floodplain of the Colorado River, and over 500 feet higher in
elevation. The ephemeral streams in the site area, including
Bitter Creek and McDonald Creek, have small watersheds and do
not present a flood hazard to the site.

As with the Cheney Reservoir design, the effects of the
occurrence of a PMP were analyzed to determine erosion protec-
tion requirements. Preliminary calculations indicate that a
flow in excess of 350 cfs would result from the occurrence of
a PMP over the Two Road site watershed. Details are provided
in Appendix B, Engineering Designs.

Borrow sites

Both the Fruita and 32 and C%# Road borrow areas may be
affected by flooding of the Colorado River; however, a sep-
arate flood analysis of these sites would not be performed.
Since the sites are on privately owned land and are either ac-
tive or have been recently active, it is expected that the op-
erator of the site would take the appropriate measures to
control flooding and minimize impacts to their own structures
and equipment.

Due to the high canyon walls separating the site from
West Creek and the relatively small watershed above the borrow
area, flood flows are not expected to impact the borrow site
in Unaweep Canyon.

F.1.3  SURFACE-WATER QUALITY

F.1.3.1

Grand Junction tailings site

In general, the quality of water in the Colorado River de-
pends on the flow, and the flow is determined by the source of
water. During low-flow periods, when surface runoff is low
and the river flow is basically discharged ground water, the
concentration of metals and inorganics leached from the soil
is high. During high-flow periods, when the river flow is
mainly surface runoff, the concentration of metals and inorgan-
ics is low and the concentration of organics and suspended sol-
ids is high (DOE, 1983).

The results of measurements made at Cameo, approximately
15 miles upstream from the site, show that the mean concentra-
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tions of all constituents except mercury are within the
Colorado drinking-water standards; however, the maximum concen-
trations of many constituents (e.g., cadmium and chloride) ex-
ceed the standards. A comparison of the Cameo data with data
collected at Fruita, approximately 15 miles downstream from
the site, does not indicate any effects of the existing pile
on the quality of river water.

[t is difficult to draw any conclusions regarding the
change in water quality along the Colorado River; however, cer-
tain observations are possible. For example, mixing of the
Gunnison River, which has a flow approximately equivalent to
that of the Colorado River, results in decreases in chloride
and molybdenum concentrations in the Colorado River and in-
creases in the concentrations of selenium, fluoride, sulfate,
and total dissolved solids. The concentration of total iron
appears to increase significantly along the Colorado River in-
dependent of the mixing with Gunnison River water.

Additional discussions on water quality are provided in
Section F.2, Ground Water.

Cheney Reservoir alternate disposal site

No surface-water quality data exist for the ephemeral
streams in the vicinity of the Cheney Reservoir site. Limited
data exist for Kannah Creek and the Gunnison River down-
gradient of the site; however, these data indicate that the
quality of these bodies 1is influenced more by ground-water
recharge than the flow that enters from the small creeks and
ephemeral streams in the Cheney Reservoir disposal site area.
A detailed discussion of the quality of the ground water in
the Cheney Reservoir site area is included in Section F.2,
Ground Water.

Two Road alternate disposal site

No water-quality monitoring gauging stations exist on any
of the creeks or ephemeral streams in the Two Road alternate
disposal site area. Data taken on West Salt Creek east of the
site indicate that the major chemical constituents of the wa-
ter are sodium, magnesium, calcium, and sulfate. During flow
events TDS values were high, ranging from several hundred mg/1
to over 10,000 mg/1. It is expected that the water quality
during flow events would be similar in the drainages adjacent
to the site (URS, 1983).
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Borrow sites

The discussion on water quality of the Colorado River
(Section F.1.3.1) is also applicable to the Fruita and 32 and
C4 Road borrow areas. No water-quality data exist for the
streams and creeks in the vicinity of the Unaweep Canyon bor-
row area.
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F.2.

1

F.2 GROUND WATER

INTRODUCTION

EPA standards (40 CFR Part 192) require site characterization of
the hydrogeologic regime at and around each UMTRA Project site. These
regulations state that "judgements on the possible need for remedial or
protective actions for ground water aquifers should be guided by rel-
evant considerations described in EPA's hazardous waste management sys-
tem (47 CFR 32274)."

On September 3, 1985, the United States Tenth Circuit Court of
Appeals set aside EPA's water protection standards, 40 CFR Part 192.20
(a)(2)-(3), and EPA has not yet reissued these standards. When EPA
issues revisions to the water protection standards, DOE will re-evaluate
the ground-water issues at the site to assure that the revised standards
are met. Performing remedial actions to stabilize the tailings prior to
EPA issuing new standards will not affect the measures that are ulti-
mately required to meet the revised water protection EPA standards.

On this basis, it has been determined that fourteen primary items
must be addressed during a ground-water characterization at an UMTRA
Project site (Brinkman et al., 1985). These fourteen items are:

0o Applicable water-quality standards.

0 Characterization of the potentially affected hydrogeologic
environment.

0 Proximity of the site to surface water.

0 Physical and chemical characterization of waste in terms of con-
taminant migration in ground water and hydraulically connected
surface water.

0 Effect of climate on the movement of contaminants.

o Impact of contaminant sources other than those attributable from
the UMTRA Project site.

0 Proximity, withdrawal rates, uses, and sources of presently used
water.

0 Present value of affected water resource.

0 Availability of alternate water supplies.

0 Potential and expected use of affected resource.

o Future value of affected water resource.

0 Potential health risks to humans and potential damage to wild-

life, crops, and vegetation caused by exposure to contaminants
in ground or surface water.
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0 Persistence and permanence of adverse effects.
0 Aquifer restoration or protection.

Following is a discussion of these fourteen items, for the process-
ing site and alternate disposal sites.

APPLICABLE WATER-QUALITY STANDARDS

The Grand Junction uranium mill tailings are located in Colorado.
There are two sets of water-quality standards applicable to characteriza-
tion of affected or potentially affected ground-water systems: Federal
and State of Colorado. Federal and State of Colorado drinking water
standards are shown in Table F.2.1. The State of Colorado has no ground-
water quality standards in place at this time, but has proposed stan-
dards for ground water. Colorado surface-water and proposed ground-
water quality standards are based on a classification system which esta-
blishes use categories. Both standards include an antidegradation stan-
dard which protects existing use classifications of waters, thereby pro-
tecting both existing and potential uses of water.

Applicable surface-water quality standards for the State of
Colorado are shown in Table F.2.2. In addition, all surface waters of
the Colorado River Basin are subject to a policy for uranium. This can
be summarized as:

0 Uranium levels in surface waters shall be maintained at the low-
est practicable level.

o In waters assigned a water supply classification, uranium concen-
tration shall not exceed 40 pCi/1. The Colorado River from imme-
diately below the confluence with Parachute Creek to immediately
above the confluence of the Gunnison River is assigned a water
supply classification (CDH, 1983).
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Table F.2.1 State of Colorado and EPA National Drinking
Water Standards (40 CFR 141,143)

EPA Drinking water standards® Co]oradob primary
Parameter Primary Secondary drinking water standards
Arsenic 0.05 -- 0.05
Barium 1.0 -- 1.0
Cadmium 0.01 -- 0.010
Chromium 0.05 -- 0.05
Copper -- 1.0 --
Fluoride 1.4-2.4° -- 1.4-2.4°
Lead 0.05 -- 0.05
Mercury 0.002 - 0.002
Nitrate 10.0 - 10.0
Selenium 0.01 -- 0.01
Silver 0.05 -- 0.05
Zinc - 5.0 --
Chloride -- 250.0 --
Iron -- 0.3 --
Manganese -- 0.05 --
pH (standard unit) -- 6.5-8.5 --
Sulfate -- 250.0 --
TDS -- 500.0 -

Radium 226-228
combined (in
picocuries
per 1iter)d 5.0 - -
Gross alpha
(in picocuries
per liter) 15.0 - -

a

bA]] values in mg/1 unless otherwise noted.

Ref. CDH, 1981l.
Standard varies depending on water temperature.
Does not include uranium or radon.
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Table F.2.2 State of Colorado surfgce-water standards for water-quality
parameters of interest

(Permissible concentration mg/liter)

Tributaries
between Parachute
Creek and Colorago-

Colorado River
between Gunnison
River and Colorado-

Colorado River
between Parachute
Creek and

Constituent Gunnison River Utah state line Utah state line
Aluminum,

soluble 0.1¢ 0.1¢ -
Ammonia 0.06 0.06 --
Arsenic 0.05 0.05 0.1¢
Cadmi um 0.0017 0.001 0.019
Chloride 250
Copper 0.018 0.012 0. 28
Iron

soluble 0.3 -

total 1.0 1.5
Lead 0.025 0.025 0.1¢
Manganese

soluble 0.05

total 1.0 1.0 0. 28
Mercury 0.00005 0.00005 == 4
Selenium 0.02 0.02 0.02
Sulfate 250 - =4
Zinc 0.07 0.085 2.0
pH(standard unit) 6.5-9.0 6.5-9.0 6.5-9.0

qNo numerical standards have been established by the State of Colorado for cal-
cium, carbonate, molybdenum, sodium, and vanadium. A dash indicates that the
permissible concentration is to be established on a case-by-case basis, by the
Colorado Department of Health.

bExcept Wallace, Roan, Plateau, and Rapid Creeks and Little Dolores River.

CColorado Water Quality Standards, Part 1, Table III, Aquatic Life Class I,
April, 1981.

d .
%o]grado Water Quality Standards, Part 1, Table III, Agricultural Uses, April,
981.
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F.3 POTENTIALLY AFFECTED HYDROGEOLOGIC ENVIRONMENT-PROCESSING SITE

CHARACTERIZATION OF HYDROGEOLOGIC ENVIRONMENT

F.3.1.1

Previous investigations

Several previous investigators have reported on regional
and site-specific hydrogeology in the vicinity of the Grand
Junction tailings site. The U.S. Geological Survey conducted
a national study on the distribution of uranium and radium in
ground water (Scott and Barker, 1962). The U.S. Geological
Survey investigated the geology and artesian water supply of
the Grand Junction area (Lohman, 1965). The U.S. Bureau of
Reclamation has studied shallow ground water in the Grand
Valley as part of the Colorado River Water Quality Improvement
Program. The Bureau of Reclamation published a report for
Phase I of its study, for the area surrounding Fruita; however
it has not yet published a report for the area surrounding
Grand Junction. Data from this study include stratigraphic in-
formation, water-quality analyses, and water-level measure-
ments (U.S. Bureau of Reclamation, no date).

Surface water has also been studied on both a regional
and a site-specific basis for the Grand Junction tailings envi-
ronment. The EPA monitored concentrations of radionuclides
along the Colorado River mainstream both upstream and down-
stream of the Grand Junction tailings from 1961 through 1972
(EPA, 1973). The U.S. Geological Survey also reports water-
quality data for the Colorado River Basin (USGS, various
dates). The occurrence of molybdenum, a substance associated
with uranium mill tailings, has been studied for the surface
waters of Colorado (Voegeli and King, 1969). On a site-speci-
fic basis, an assessment was made of the potential for contami-
nation of the Colorado River by the Grand Junction tailings
(Bush et al., 1980).

Extensive research connected with Tow-level nuclear waste
disposal and the UMTRA Project has centered on or included the
Grand Junction tailings. Ambient soil moistures were reported
for the Grand Junction area (Rogers et al., 1981). Research
on cover design has included studies on movement of water in
the unsaturated zone of the Grand Junction tailings (Beedlow,
1984; Mayer et al., 1981).

The geochemistry of the tailings and of the ambient envi-
ronment has been extensively interpreted (Markos and Bush,
1983a) and reported (Markos and Bush, 1983b), including statis-
tical evaluation of contaminant transport mechanisms (Bush and
Markos, 1982). A geotechnical characterization of the tail-
ings included extensive information on stratigraphy, water lev-
els, and hydraulic properties (Nelson and Wardwell, 1982).
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Ford, Bacon, and Davis Utah, Inc. (FBDU) reported on the
site-specific hydrogeology and hydrogeologic setting of the
tailings at a reconnaissance level, and also reported limited
site-specific data (FBDU, 1981; FBDU, no date). A site-speci-
fic study of the hydrogeology of the tailings and the sur-
rounding area was based on an extensive field program (Doty
and Versaw, 1984).

Additional data relating to the area surrounding the tail-
ings were gathered from various investigators. Geotechnical
borings for the Highway 50 bridge were obtained from the State
of Colorado Department of Highways, (Colorado Department of
Highways, 1964), and helped to define the stratigraphy of the
area. DOrillers logs for the Grand Junction area were obtained
from the State of Colorado (Colorado Division of Water
Resources, no date), although these provided little informa-
tion not reported by the U.S. Geological Survey (Lohman,
1965) .

Recent investigations

Recent investigations have included exploratory drilling,
hydraulic testing, monitoring well installation, and water sam-
pling in two phases. The first phase was begun with drilling
in October, 1982, to January, 1983, February aind March, 1985,
and July, 1986.

In the first phase, eight exploratory borings were
drilled and sampled for stratigraphic logging and to obtain
samples for laboratory testing. An additional 10 borings were
drilled for the installation of monitoring wells.

In the second phase, 23 borings were drilled and sampled
for stratigraphic logging. Packer-permeability tests were con-
ducted in three of the borings. Monitoring wells were in-
stalled in 22 of the borings. Well-construction details for
both phases are presented in Table F.3.1, and monitoring well
locations are presented in Figure F.3.1.

A1l field and laboratory work was performed in accordance
with standard operating procedures. The first phase was con-
ducted 1in accordance with a Work Plan for geotechnical and
ground-water hydrology work (Golder Associates, 1982). The sec-
ond phase was performed in accordance with standard operating
procedures on file with the DOE UMTRA Project Office in
Albuquerque, New Mexico.

Stratigraphy

The stratigraphy at the processing site has been defined
through a series of borings (Figures F.3.1 through F.3.9). The
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Table F.3.1 Grand Junction processing site borehole and well information

SCREENED INTERVAL
WELL TOTAL SURFACE TOP OF  ccemccccmmcemeee BORE HOLE

LocaTion®  worTH P EAST D DIAMETER DEPTH ELEVATION  CASING BEG DP  LENGTH DEPTH IONE OF

1D COORDINATE  COORDINATE (IN.D (FT.] CFTMSL ] (FTIMSL]  (FTFD] (FT.1  [FTFD] COMPLETION
58l 59439.6 33674.9 2.000 31.00 4585.20  4586.33 27.00 4.0 35.00 Alluvium
582 59310.4 33151.8 2.000 43,20 4585.30 4586.22 35.70 1.5 42.50 Alluvium
583 59316.8 33141.5 2.000 33.73 4585.10 4587.04 28.73 5.0 32.00 Alluvium
584 59321.0 33153.8 2.000 26.70 4585.40  4586.73 24.70 2.0 25.50 Alluvium
%85 59179.4 32541.9 2.000 13.90 4566.00 4567.38 11.90 2.0 13.50 Alluvium
586 59191.9 32539.8 2.000 9.50 4566.20 4567.77 5.50 4.0 8.70 Alluvium
587 60599.9 34829.2 4.000 13.10 4575.00  4575.00 7.60 5.5 15.50 Alluvium
588 59447.6 35959.7 4.000 17,90 4571.50  4571.45 7.90 10.0 17.00 Alluvium
5489 59399, 1 31876.9 4.000 17.90 4566.80 4566 .84 5.90 12.0 18.00 Alluvium
590 59531.2 31295.8 4.000 15.20 4564.70  4566.19 7.20 8.0 15.50 Alluvium
591 59404.6 32728.1 4581.60 20.00 Alluvium
592 59215.1 33788.2 2.000 34,90 4590.90  4592.80 29.90 5.0 33.00 Alluvium
593 59245.2 34957.7 4589.60 27.00 Alluvium
594 59789.8 34559.6 2.000 61.40 4612.40 461434 56.40 5.0 59.50 Alluvium
595 59845.7 33863.1 2.000 25.30 4579.80  4583.31 20.30 5.0 21.80  Alluvium
596 59767.3 32805. 2 2.000 23.40 4581.60 4583.00 18.40 5.0 22.00 Alluvium
597 59530, 7 34098.0 2.000 39.60 4596.70  4598.30 34.60 5.0 38.00 Alluvium
7104 59541.5 36658.1  72.000 40.00 4574.35  4574.35 40.00 Alluvium
711y 58650.0 49280.0 24.50 4600.00  4601.00 23.50  Alluvium
72 60780.0 49410.0 30.80 4608.00  4608.80 30.00 Alluvium

N 724 598945 31371.5 2.000 143,00 4564.70  4566.50  131.00 10.0 142,00 Dakota SS

@ 725 59394.9 31268.0 2.000 101.00 4566.80  4567.30 69.00 30.0  140.00 Dakota SS
126 59393.0 31257.3 4.000 141.00 4566.80  4566.83  110.50 30.0 140.00 Dakota SS
127 59380.3 31265.3 2.000 56.20 4566.40  4567.10 44,00 10.0 55,20  Mancos Shale
728 59518.5 31296.1 2.000 19.00 4565.00  4565.38 12.00 5.0 17.00  Mancos/Alluvium
129 59738.7 32572.3 2.000 67.00 4565.30  4567.21 55.00 10.0 65.00 Mancos Shale
730 60200.0 33200.0 4575.00 67.00  Mancos Shale
k) 60671.6 29820.3 2.000  36.50 4559.70  4561.34 25.50 10.0 46.00  Mancos Shale
132 60659. 1 29817.6 2.000 23.00 4559.50  4561.80 16.00 5.0 21.00 Mancos/Alluvium
7133 60997.4 28704.7 2.000 23.00 4556.40  4558.00 16.00 5.0 21,00 Mancos/Alluvium
135 60211.6 31261.7 2.000 40.00 4564.70  4466.36 26.00 10.0 50.00 Mancos Shale
136 60197.9 31270.5 2.000 17.00 4564.70 4566.50 10.00 5.0 15.00 Mancos/Alluvium
137 61898.9 32967.7 2.000 29.00 4575.30  4577.30 22.00 5.0 27.00 Mancos/Alluvium
738 60039.1 30049.4 2.000 20.00 4561.00  4563.60 13.00 5.0 18.00  Mancos/Alluvium
739 60273.6 31970.1 2.000 32.00 4572.90 4574.90 25.00 5.0 30,00 Alluvium
740 59908. 3 32001.1 2.000 19.00 4566.10  4568.11 12.00 5.0 17.00 Mancos/Alluvium
741 60796 .0 33048.8 2.000 47,00 4572.90  4574.64 35.00 10.0 45.00 Mancos Shale
142 60774.6 33047.2 2.000 25.00 4572.70 4574.78 18.00 5.0 23.00 Mancos/Alluvium
743 59491.7 37069.7 2.000 37.00 4575.10  4576.70 25.00 10.0 35.00 Mancos Shale
744 59492.2 37051.3 2.000 17.00 4574.80  4576.18 10.00 5.0 15.00 Mancos/Alluvium
745 61040.0 36958, 2 2.000 22.00 4579.40  4581.31 15.00 5.0 20.00 Mancos/Alluvium
746 62365.1 35806.3 2.000 26.90 4586.90  4588.50 19.60 5.0 25.00 Alluvium
147 60207.8 36378.8 2.000 19.00 4574.30  4576.07 12.00 5.0 17.00  Alluvium

2 581-.590 correspond to GWGJ-1 through GWGJ-10 in DOE(1983); 591-597 correspond to GGJ-1 through
GGJ-7 in DOE(1983).

b Site coordinate system is based on a truncation of modified Colorado coordinate system,

€ 710 is an industrial drainage well.

d 711 and 712 are U.S. Bureau of Reclamation monitoring wells,
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shallow stratigraphy near the Grand Junction site consists of
three zones. From top to bottom these are:

o A surficial disturbed zone.
0 A zone of unconsolidated alluvial sediments.
0 A sequence of consolidated sedimentary formations.

The surficial zone includes a variety of soil classifica-
tions and material types which have been deposited or altered
through the action of man. It varies in depth from less than
one to more than 50 feet. These include the tailings, which
are shown in cross-section on Figures F.3.3 through F.3.5;
trash, shown on Figure F.3.6; and fill, shown on Figures F.3.6
through F.3.8. The tailings consist of a series of interbed-
ded sands and slimes which have been described in more detail
by other investigators (Nelson and Wardwell, 1982).

Underlying or adjacent to the surficial zone is a zone of
alluvial deposits (Figures F.3.3 through F.3.9). In the vicin-
ity of the tailings this includes zones of mixed gravel, sand,
and silty layers ranging in depth from less than seven to more
than 21 feet. In general, the alluvium in this portion of the
Grand Valley can be categorized into two types, as described
below:

"In deeper sections of the Colorado River paleochannel is
a stratum of gravel and cobbles overlying the Mancos
Shale referred to as the cobble aquifer. Overlying the
cobble aquifer is a layer of alluvium that extends over
the entire Grand Valley." (U.S. Bureau of Reclamation,
1978)

In this report these two types of alluvial deposits will
be grouped together and referred to as "alluvium."

The "cobble aquifer" borders the Colorado River in a
strip two to three miles wide from Palisade to Loma, with a
northern boundary approximately 0.5 mile south of the Govern-
ment Highline Canal shown in Figure F.3.10.

The bottom of the cobble aquifer is formed by the erosion-
al surface of the Mancos Shale which slopes gently (about five
feet per mile) to the north where it abuts the base of the
Book Cliffs (U.S. Bureau of Reclamation, no date).

Underlying the alluvial deposits is a sequence of consol-
idated sedimentary rocks, which are, in descending order,
(Lohman, 1965):

Mancos Shale *

Dakota Sandstone

Burro Canyon Formation

Morrison Formation (Salt Wash
and Brushy Basin Members)

*
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Summerville Formajion
Entrada Sandstone
Kayenta Formation,
Wingate Sandstone
Chinle Formation

The formations shown with an asterisk above are tapped as
aquifers in the Grand Junction area. The Dakota Sandstone and
Burro Canyon Formation are grouped together as one water-bear-
ing unit; however, the Dakota Sandstone is not an important
source of water (Lohman, 1965).

Among the consolidated sedimentary formations, only the
Mancos Shale and the Dakota Sandstone are of interest with re-
spect to the tailings. The Mancos Shale is of interest be-
cause it is a low-permeability unit which can provide a
barrier to downward migration of contamination. The Dakota
Sandstone is of interest because it is the uppermost known bed-
rock aquifer and potentially could be impacted by the tail-
ings.

The Mancos Shale is a thick sequence of shale which in-
cludes some sandy layers and thin sandstone beds. It not only
underlies all of the Grand Valley but forms most of the Book
Cliffs to the north. The Mancos Shale and the Dakota Sand-
stone intertongue and the contact between the two appears to
be conformable and gradational (Lohman, 1965).

The thickness of the Mancos Shale underlying the tailings
exceeds 50 feet (boring #729), while 0.5 mile west of the site
at the Highway 50 bridge, it appears to thin to the extent
that the Dakota Sandstone locally subcrops to the alluvium
(Colorado Department of Highways, 1964). The Mancos Shale
dips to the northeast, so that at a well approximately 1.5
miles northeast of the tailings it is 638 feet thick (Lohman,
1965).

The Dakota Sandstone consists of beds of sandstone, con-
glomeratic sandstone, shale, and coal. It is generally group-
ed with the underlying Burro Canyon Formation as one hydrogeo-
logic unit, and is the least important of the four artesian
aquifers in the Grand Junction area (Lohman, 1965). "The sand-
stone beds of the Burro Canyon Formation and Dakota Sandstone
are tightly cemented, lenticular, and generally thin, hence
they yield only small amounts of water, generally under insuf-
ficient head to flow at the surface." Below the tailings it
is more than 65 feet below land surface (boring 729). The log
of a well in the NE 1/4 SW 1/4 of section 24, a Tlocation
approximately the same as the east end of the tailings,
reported the top of the Dakota at 168 feet below land surface
(Lohman, 1965).

Faulting. A  seismic risk evaluation of the Grand
Junction site has concluded that the probability of active
faulting near or under the site cannot be quantified. Regard-
less, the effects of possible faults (if present) on the
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F.3.1.4

F.3.1.5

existing hydrogeologic regime appear to be minimal. The dif-
ferences in water quality between the contaminated alluvial
system and the Dakota Sandstone (Section F.3.1.6), and the
presence of entrapped o0il in the Dakota Sandstone (boring
#725) indicate minimal communication between the two systems
near the processing site. The presence of 0il shows that the
overlying rock is so low in permeability as to trap the oil,
whereas a fault zone could be a more permeable area along
which o0il could escape. A more detailed discussion of seismic
risk is presented in Appendix E, Soils, Geologic, and Seismic
Information.

Unsaturated zone hydraulics

The Grand Junction tailings have been extensively charac-
terized in terms of hydraulic properties. The data produced
by the characterizations are too many to report, but have been
reported or summarized elsewhere (Veyera, 1980; Martin et al.,
1980; Veyera and Nelson, 1981).

After cessation of operations (milling) the tailings are
expected to have drained relatively rapidly (Veyera and
Nelson, 1981). Based on this conclusion and the periodic flux
of ground water through the tailings during seasonally high wa-
ter levels, the importance of the unsaturated zone in the ex-
isting hydrologic regime is relatively minor. The main driv-
ing force for migration of contaminants in the existing en-
vironment 1is flow of ground water through those portions of
the tailings which are below the water table.

Saturated zone hydraulics

Dakota Sandstone. No known published quantitative data
are available for the Dakota Sandstone in the vicinity of the
tailings. An extensive study of the hydrogeology of the Grand
Junction area produced no quantitative data (Lohman, 1965).

Results from two slug tests of the upper Dakota Sand-
stone near the processing site show that it has relatively low
permeability, comparable to the Mancos Shale (Table F.3.2).
In addition to the slug test data, qualitative observations
regarding the hydraulic properties of the Dakota Sandstone
indicate that it has a relatively low yield. For example:

o A four-inch diameter well (30-foot screen) installed
during the 1985 field program yielded insufficient wa-
ter (less than one gpm) to conduct a pump test.

0 "“The sandstone beds of the Burro Canyon Formation and
Dakota Sandstone are tightly cemented, lenticular, and
generally thin, hence they yield only small amounts of
water. . ." (Lohman, 1965).
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Table F.3.2 Slug testing results for the Grand Junction site

Hydraulic conductivity® by methods

we1}DBocat10n csp© F-k¢ Skibitzke® coZ???i?gntc

724 - - 4.6 x 107° -

725 2.6 x 107 6 107
4.4 x 10 7.9 x 10 -- 10

727 5.5 x 107° 7.3x 1077 7.7 x 10”7 107

729 - - 1.9 x 107/ -

731 - - 9.4 x 1077 -

735 - - 3.9 x 107/ -

741 5.8 x 107 1.4 x 107> 2.4 x 107 1074

743 4.9 x 107 1.35 x 107% -- 1073

qn cm/sec converted from transmissivity by assuming effective thickness of
aquifer equal to thickness of gravel pack.

bA]] wells except 724 and 725 completed in Mancos Shale. 724 and 725 are com-
pleted in Dakota Sandstone.

CCooper-Br‘edehoeft-Papadopu105; Ref. Lohman, 1972.
dFerris-Know]es; Ref. Ferris and Knowles, 1963.

®Ref. Skibitzke, 1963.
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Mancos Shale. As reported by various authors, the
Mancos Shale on a regional basis is generally accepted as a
low-permeability formation which is "not water bearing" or
transmits only very limited quantities of water (Lohman, 1965;
Cooley et al., 1969). One boring into the Mancos Shale (loca-
tion #735) encountered artesian flow which lasted for 10 min-
utes. The U.S. Bureau of Reclamation, at a site approximately
20 miles west of the tailings, characterized an artesian zone
in the Mancos Shale with a thickness of 1.5 feet, hydraulic
conductivity of 210 to 650 feet/ggy (0.074 to 0.23 cm/sec),
and a storage coefficient of 10 (U.S. Bureau of Reclama-
tion, 1978).

The artesian flow encountered in monitor well 735 was a
unique occurrence among the more than 10 monitoring wells
drilled at Teast 30 to 40 feet into the Mancos Shale. The bed-
rock units beneath the Grand Junction site strike approximate-
ly N 45° W and dip 7° to the northeast off the Uncompaghre
Uplift into the Piceance Creek Basin. The artesian zone ob-
served in well 735 was not found in wells 729, 730, 741, and
743 since these wells were located down-dip, and their total
depths were too shallow to encounter this zone. Note that the
chances are good that the artesian zone may have thinned
and/or the permeability may have decreased significantly if
these wells had been drilled deeper. Well 724 was drilled ap-
proximately 400 feet along the structural strike of well 735,
and it did not encounter any artesian flow. Ground elevations
for wells 724 and 735 are within 0.2 foot. This is the ev-
idence for the discontinuous nature of thin Mancos Shale sand-
stone units. Wells 725, 726, 727, 731, and 733 were drilled
up-dip from well 735. The artesian zone was not encountered
in these wells since erosion had removed the interval.

Slug-withdrawal tests of hydraulic conductivity confirm
the low permeability of the Mancos Shale (Table F.3.2.). The
calculated storage coefficients for Mancos Shale appear to be
consistent within an order of magnitude of that reported by
the U.S. Bureau of Reclamation, although the determination of
storage coefficient by this method has questionable reliabil-
ity (Cooper et al., 1967).

Packer-permeability tests, analyzed using methods of the
U.S. Bureau of Reclamation (U.S. Bureau of Reclamation, 1981),
for the Mancos Shale (Table F.3.3) indicate a generally higher
permeability than do the slug tests (Table F.3.2). Only one
value of hydraulic conductivity is available for a location,
729, at which packer testing was completed. The differing re-
sults between slug- and packer-testing can be attributed to
the following factors:

0 Packer tests are described as semi-quantitative (U.S.
Bureau of Reclamation, 1981).
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Table F.3.3 Packer-testing results? for the Grand Junction site

Permeability xlO'6 cm/sec for different test pressuresb

Test Interva1C

Borehole (feet) Pl p2 P3
726° 28-33 107 163 480
33-38 46 50 53
38-43 61 63 53
43-48 61 50 53
48-53 61 63 53
53-58 76 63 53
58-63 61 75 80
63-68 46, 50, 63
68-73 0 0 32
729" 26-31 244 265 315
31-36 305 265 290
36-41 285 265 164
42-47 122 125 151
47-52 163 171 87
52-57 - unable to set packers-
57-62 51 93 126
730 29-34 113 147 -
34-39 132 103 144
39-44 169 117 | 108
44-49 188 235 216
49-54 123 161 156
54-59 188 103 84
59-64 75 88 96

aDoub]e-packer tests of open boreholes completed March, 1985.
Net test pressure, at packers in feet of water;

for borehole 726: Pl = 52.5 P2 = 64.0 P3 = 75.5
for borehole 729: Pl = 37.5 P2 =49.0 P3 = 60.5
for borehole 730: Pl = 40.5 P2 =52.0 P3 = 63.5
Tests analyzed using methods of the U.S. Bureau of Reclamation (1981).

€729 and 730 entirely in Mancos Shale. Lower tests in 726 are in
dMancos-Dakota transition zone or Dakota Sandstone.
eF]ow-meter' reset after tests; may have been inoperational during tests.

Static water level, May, 1985: 10.5 feet.

Static water level, May, 1985: 34 feet.
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0o Based on later water-level measurements, some of the
packer tests may have been completed in a partially-
saturated zone of the Mancos Shale. Permeabilities in
Table F.3.3 were calculated assuming the test section
was below the water table. Inaccuracies are associat-
ed with the application of U.S. Bureau of Reclamation
methods to tests above the water table (Stephens and
Neuman, 1982).

Despite the drawbacks associated with the packer-perme-
ability tests, they can be used semi-quantitatively to con-
clude that:

o The Mancos Shale appears to be relatively uniform with
respect to horizontal permeability in the area of the
site.

o There is a small decrease in the horizontal permeabil-
ity of the shale with increasing depth. This is con-
firmed by the results of the slug tests, which show
decreasing hydraulic conductivity with increasing
depth (Tables F.3.1 and F.3.2).

Water levels in the Mancos Shale are generally within a
few tenths of a foot of water levels in adjacent alluvial
wells. Flow direction in the shallow Mancos Shale is essen-
tially parallel to flow in the overlying alluvium.

Alluvium. Results of hydraulic testing in the saturat-
ed alTuvium are reported in Table F.3.4. In general, it can
be concluded that the alluvium has a relatively high permeabil-
ity compared to the underlying shale. Water level iso-contour
maps are presented in Figures F.3.11 through F.3.13. A con-
tour of the saturated thickness of the alluvium is presented
in Figure F.3.14.

The quantity of ground-water flux through the alluvium
and tailings at the site can be calculated using Darcy's Tlaw
(Davis and DeWiest, 1966):

h, - h

1 2

Q = KA
dl

where

flow rate (13/t)

Q
K

hydraulic conductivity (1/t)
hl’ h2 = hydraulic head at two points

dl = length of the flow path between points at
which the head is given
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Table F.3.4 MWell-development and hydrologic-test methods for the Grand Junction site

Hydraulic condyctivity

Well Development method Hydrologic-test method Analytical method (cm/sec)
581 Air 1ift and bailing - - -
582 Air 1ift and river water -- - -
circulation
583 Bailing - - --
584 Bailing - -~ )
585 Bailing inside steel casing Stable drawdown with probe Steady state 2.5 x 10
and suction pump -2
586 Suction pump Stable drawdown with probe Steady state 2.3 x 10_2
587 Submersible pump Transient drawdown with Transient 4,2 x 10
transducer 2
588 Submersible pump Transient drawdown with Transient 1.5 x 107
transducer -2
589 Submersible pump Transient drawdown with Transient 2.0 x 10
transducer -2
590 Submersible pump Stable flow, assumed drawdown Steady state 3.3 x 10

3Centimeters per second.

Ref. NUS, 1983.
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The rate of ground-water flux varies seasonally. Flux
calculations for water levels measured in March, 1985, (Figure
F.3.12) and May, 1985, (Figure F.3.13) are summarized in Table
F.3.5.

The average velocity of the ground water can be used to
estimate migration rates of contaminants, or the time needed
to flush contaminants from a ground-water system. It can be
calculated as follows (Bear, 1979):

V = Q/"ef A
where
V = average ve]ogity (1/t)
Q = flow rate (17/t)
Nef = effective porosity
A = cross-sectional area (12)

No measurements of effective porosity were available, so
calculations were made assuming that effective porosity is
equal to the specific yield. Calculations of average velocity
are summarized in Table F.3.5.

The volume of alluvial ground water directly below the
tailings can be calculated using the formula

V=AXxb x Sy

where
_ 3
V = volume (17)
A = horizontal area (12)
b = average thickness of the saturated zone (1)
Sy = specific yield (ft3/ft3)

Volume calculations are summarized in Table F.3.6, and will be
used in the assessment of impacts on ground water of various
remedial action alternatives.

Tailings. The tailings are saturated in the Tlower por-
tions of the pile. Laboratory permeability tests have been re-
ported by other investigatgrs (see Section F.3.1.1). These
are in the range of >10 to >10 cm/sec, depending on
the composition of the tailings samples (Nelson and Wardwell,
1982) .

Vertical hydraulic gradients. Measured water levels in
the shallow Mancos Shale for March and May, 1985, were general-
1y within 0.1 foot to one foot of water levels in adjacent al-
Juvial wells. Calculated gradients (where "+" indicates a
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Table F.3.5 Ground-water flux rate

Date 3/85 6/83 6/83
K (cm/sec): 4.2 x 1072 4.2 x 1072 1.5 x 1072
A (£t 20,000 10, 000 10,000
hy 4570 4567 4567
h, 4564 4565 4565
dl (ft) 1450 1550 1550
Q (Ft3/yr) 3.6 x 10° 5.6 x 10° 2.00 x 10°
Q (liters/yr) 1 x 108 1.6 x 107 5.67 x 10°
ve (nge = 0.10) 1800 560 200
ve (nge = 0.20) 900 280 100
a )
V¥ (np = 0.35) 514 160 57
h, - h 1
dy = velocity (ft/yr) = k 1 2
dl n
ef
Table F.3.6 Volume of alluvial ground water below the tailings
Area a 3 3 b 3 Volume
(acres) b(ft) Sy(ft~/ft™) Volume (ft~) (liters)
6 7
57 10 0.10 2.48 x 10 7 x 10
57 10 0.20 4.96 x 10° 1.4 x 108
57 10 0.35 8.69 x 10° 2.5 x 108

ZFrom Figure F.3.14.
Range of values for alluvium selected from Todd, 1980; Davis and DeWiest,
1966.
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F.3.1.6

downward gradient) in March were slightly upward and ranged
from -0.030 to +0.104 ft/ft. Calculated gradients in May were
downward, in the range +0.021 to +0.201 ft/ft. Anomalous gra-
dients of +2.0 ft/ft were calculated (wells 735 and 736), but
this may reflect slow recovery of a well completed in the
shale, consequent to well development and water sampling.
Studies elsewhere have shown that wells completed in the
Mancos Shale may require several months to recover after being
developed (Dames and Moore, 1984) or sampled (DOE, 1985). It
can be concluded that the gradient between the bedrock and the
alluvium is slight, however definite conclusions about the ab-
solute rate and direction of vertical ground-water movement
would require additional water-level measurements in wells un-
disturbed by sampling.

In summary, it has been concluded that:

0 Based on qualitative evidence, the low permeability of
the Dakota Sandstone limits its utility as an aquifer.

0 The Mancos Shale is generally acknowledged as a forma-
tion which inhibits the movement of water. Upper
weathered portions and very localized zones transmit
moderate quantities of water, relative to the allu-
vium,

o The alluvium in the vicinity of the site and the tail-

ings can transmit large quantities of water, relative
to the Mancos Shale.

Water quality

Data on ground-water chemistry for samples collected on
various dates are presented in Tables F.3.7 through F.3.16.
On these tables, the cation/anion balances are shown for each
analysis under the parameter heading "BALANCE". Several of
the balances have an absolute value beyond the five percent ac-
curacy criterion. Most of these analyses were performed in
1983 prior to the present quality assurance program. A few
other analyses performed in 1985 have balances beyond five
percent. These were performed by a laboratory that was not
qualified in the present quality assurance program.

Tables F.3.17 through F.3.20 include all analyses for each pa-
rameter which exceed the statistical maximum of background val-
ues. The statistical maximum is the greater of the maximum
value from background samples and the average value plus two
standard deviations. Background samples were all samples col-
lected from wells 711 and 712. A1l upgradient, on-site, cross-
gradient, and downgradient samples from alluvial wells are
compared to the background values. Tables F.3.21 through
F.3.30 include all analyses whose values exceed the EPA prima-
ry or secondary drinking water standards (The State of
Colorado drinking water standards are identical to the EPA
standards).
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- STTE: LRAND JUNCUT[ON

03/26/85 TO 09/40/8%

FNRMATINN OF COMPLETINNS
HYDRAUL IC FLOW RELATIONSHIP:

PARAMFTER

AL KALINITY
ALUMINUN
AMMON ) UN
ANT IMONY
ARSEN)C
BALLANCE
BARIUM
BORON
CADMILtIM
CALCIUM
CHLORJIDE
CHROMIUNM
CORALT
CONDUCTANCE
COPPER
CYANIDE

FI UOR]1DE
GROSS AILPHA
GROSS BETA
HYD. SULFIDE
IKON

LLEAD

MAGNE STUM
MANGANESE
Mk RCURY
MOLYBDENUM
N1 CKEI

N (TRATE
OKG. CARBON
r8-240

PH
PHOSPHATE
P0O-240
POTASSIUN
RA-226
RA-228
StLENIUM
S(LICA
SILVER
SNDIUM
STRONTIUM
SULFATE
SULFIDE
TEMPERATURE
TH-230

TIN

€9-4

UNIT OF
MEASURE

MG/L CACOR
MG/L
MG/L
MG/L
MG/L
X
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
UMH/CH
MG/L
MG/L
MG/L.
PCI/L
PCI/L
MG/L
MG/1
MG/L
MG/L.
MG/L
MG/L
MG/L
MG/L.
MG/L
MG/L
PCI/L
Ssu
MG/L
PCI/L
MG/L
PCI/L
PCT/L
MG/L.
MG/L
MG/1
MG/L
MG/L
Mi3/L
MG/L.
C - DESREE
PCI/L
MG/L

TOTAL SOl IDS MG/L.

AlLLUVIUM
BACKGROUND

PARAMETER
VALUE+/-UNCERTAINTY

744-04 0A/07/8S
PARAMETFKR
VALUE +/-UNCERTAINTY
737.
< 0.1
0.34
0.008
< 0.04
-4.138
< 0.4
0.84
< 0.004
343.
316.
< 0.014
< 0.05
48130.
< 0.0?
< 0.014
0.8
0.76
< 0.04
470.
4.55
< 0.0002
0.05
< 0.04
< 1.
26.1
< 1.5
7.4
< 0.4
< 1.
13. 14
< 1.
< 1.
0.014
9.8
< 0.014
Ah2.
3.41
2/30.
< 0.4
15.
< 1.
< 0.00S
S486.

LOCAYION 1D - SAMPLE 1D AND LOG DATE

744-04 09/40/8S

PARAMETER
VALUF+/-UNCERTAINTY

742-04 03/26/8 742-04 06/07/8S
PARAMETER PARAMETER
VALUE+/-UNCERTAINTY VALUE+/-UNCERTAINTY
1046. 494.
< 0.4 < 0.4
0.29 5.7
< 0.003 < 0.003
< 0.01 < 0.014
-4.46 ~4.6
< 0.4 < 0.4 .
0.58 0.64
< 0.002 < 0.0014
350. 244.
350. 208.
0.02 < 0.01
< 0.01 < 0.0S
5400. 2379.
< 0.01 < 0.02
< 0.04 < 0.04
0.9 0.4
S0. -
< 50. -
< 0.2 -
1.2 0.89
< 0.01 < 0.014
360. 97.4
1.4 8.74
< 0.0002 < 0.0002
0.06 < 0.01
< 0.04 0.05
8. < 1.
63.6 7.7
< 1.5 < 1.5
7.4 7.1
< 0.4 2.04
< 1. < 1.
12. 45.3
< 1. < 1.
< 1. < 1.
0.009 0.00S
8.4 7.7
< 0.04 < 0.014
/30. 2314.
3.8 2.1
2/00. 8314.
- < 0.4
14. 1S.
< 1. < 1.
< 0.00S < 0.005
53872, 2072.



Table F.3.7

FORMATION OF COMPLETION: ALLUVIUM

GRUUND WATER QUALITY DATA BY 1.OUATIUN
S)1F: GKAND JUNCYION .
03724785 10 09/40/4s (Continued)

HYDRAUI IC FLOW REl ATIONSHIP: BACKGROUND
------ -= - LOCATION ID - SAMPIE 1D AND 1 OG DATE -————- -—--
744-04 03/2//8S 744-04 04/07/8S 7144-04 09/10/8S 742-04 03/26/8S 712-04 04/07/8S
UNIT OF PARAMETER PARAMETER PARAMETER PARAMETER PARAMETER
PARAMETER MEASURE VALUE +/~-UNCERTAINTY VALUE +/-UNCERTAINTY VALUF +/-UNCERTAINTY VALUE+/-UNCERTAINTY VALUE+/-UNCERTAINTY
TOX MG/l < 0.4 0.2 - < 0.4 < 0.014
U-234 PCI/L 9. 2S. 28. 23. 9.
u-238 PCI/I 8. 16. 18. 1. 6.
VANAD [UN MG/L < 0.04 0.02 < 0.04 < 0.04 < 0.014
Z2INC MG/L 0.06 0.04k 0.009 < 0.05 < 0.00%

-
|

(e))

e




Table F.3.7 GROVND WAITFR WUAL LIY DAVA BY LUCATLON
S1TH: GKAND JUNGT 1ON )
03726785 1) 0Y/40/4%  (Continued)

FORMATION OF COMPLETION: AlLILHVIURM
HYDRAUI 1C FLOW RELATIONSHIF: BACKGROUND

e e e e e e e e o e e e s e L OCATION FU = GAMFLE 30 AND LOG DATE e s o oo oo o o o o o
742-04  09/04/8%
UNLT OF PARAME TER PARAME TER PARAMETER PARAME TER PARAME TER
PARAME TFR MEASUKRE VALUE+/-UNCEKTAINTY  VALUF+/-UNCERTAINTY  VALUE4/-UNCERTAINTY  VALUE+/-UNCERTAINTY  VALUE+/-UNCERTAINTY
ALKAL INITY  MG/L CACO3 A46.
ALINMTNUN MG/L < 0.1
AMMOM UM MG/L 4.8
AN LMONY MG/L < 0.003
AKGENIC mG/L < 0.01
BALANCE y4 -3.73
BAKIUM nG/1L < 0.0%
AORON MG/L 0.0S
CADIMY LI MG/t < 0.004
CALCTUN Mi/L 274.
CHLOR 1 bE MG/L 241.
CHROMIUN MG/L < 0.04
COhAl T MG /L < 0.0%
CONDUCTANCE  UMHN/CM 2925.
T COFPER MG /L 0.07
QD CYANLDE MG/L -
FI UOK 1 DE, MG/L 0.76

HROSS ALPHA  Pul/L -
GROSS BETA PCI/IL -

HYD. SULFIDE MG/L 1.2
1KUN MG/L 0.064
.EAD MG/L -
MAGNE ¢ UM MG /L 40S.
MANIANE SE MG/L 0.9:3
1Mt KCURY MG/L < 0.0007
ML YBDENUM Mu/L 0.02
NICKFI MG/L. < 0.04
NI TRATE MG/L 2.5
OKG. CARBON MG/L 46.6
PB-240 PCL/L -

PH Su 7.3
PHOSPHATE MG/L -
Po-240 PLCI/L -
POVASS UM Mu/L0 10.8
RA-776 FC1/L < 1.
RNA-2728 PCIL/L < 1.
SELENSUM MG/L < 0.005
S00.LCA Mi/L i8.6
S VF K MG/ -
HSODLUAM M/ 251.
STKONT UM MG/L 2.38
SUILFATE MH/L 930 .
S dit MG/L. -
1EPIPERATURE €~ oIFBREE i7.
TH- 250 ({4 -
I rMu/L < 0.005%
Tainl Sob InS e/t 2340.
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FORMAT LON 1F

Table F.3.7 GHOUUND WAITEKR GUAI 11Y DATA bBY LOCAIION

SUTE s LBRAND JUNC TN
037726785 10 09740764

CURMPLETION: ALt yviIn

HYDRAUI 16 FLOW RELATIONSHIP: BACKGROUND

PARAFIHTER
Tox

U-234
U-238
VaNAD 1 Ur
/1NC

MakPER INPUT

e e L QGATJUN B = SAMPLE 1D AND 10G DATE

742-04 0v/06/85

HUNIT OF PARARME | ER

M ASUIRE VALUK +/-UNCERTAINIY
MG/L. -

PCI/E 10.

PLI/L /.

MG/ < 0.01

MG/L 0.005

FILE: GRJOA*UDPGUO 400474

(Concluded)




(9-4

FORMATTION OF COMPLETINN:
HYDRAUL.IC FLOW RELATIONSHIP: UP GKRADIENT

PARAME TER

ALKAL INIT Y
ALUMTNUM
AMMON I UM
ANT [MINY
ARSEN I (C
BAILLANCE
BAR1IUM
BORON

CADMI UM
CALCtLUM
CHLOK) LE
CHRBMIUM
COBAL T
CONDIJCTANCE
COPPt K
CYANTDE
FLUORIDE
GROSS AlPHA
GROSS BETA
HYD. SULF (DE
1RON

I.+.AD
MAGNEH S TUM
MANIANESE
MFRCURY
MOL.YBDENM
N) CKE|
N{TRATE
NITROGEN, KJL
ORG. UARBON
PB-2140

PH
PHOSPHAE
PO-240
rFOTASSTIUM
RA-226
RA-278
BSELENTUM
S1LICA
S{LVER
SOD1UM
STRONY UM
SULEATE
SULE LOE
TEMPE KA TURE
TH-230

TIN

UNTIT OF
MEASUKE

MG/L CACO3
MG/L
MG/L
MG/L
MG/L.
%
MG/L
MG/L
MG/L.
MG/L
MG/L.
MG/L
MG/1
1JMHO/CH
MG/L
MG/L
MG/1.
PCLI/L
PC1/L
ML /L
MG /L.
MG /L
MG/L
MG/L
MG/L.
MiG/L
MG/L
MG/
MG/L
MG/L
PCI/L
suU
MG/L.
PCL/L
MG/L
PCL/L
PC1/L
MG/L
MG/L
MG/1.
MG /L
MG/
MG/L
Mis/ L
C - DEGRKE
PUL/LL
MG/L.

588-01

ALLLVIUM

0.004
5.65
0.04

148.

167.
0.002
0.0014

0.04414

0.002

144.

184.

AAAA

588-014

IRE

02/04/83

PARAMETER
VALUE +/-UNCERTAINTY

PARAME TER
VALUE +/--UNCERTAINTY

265.
0.4
9.87
0.003
0.014
3.81
0.4
0.0/
0.0014

4.

143.
0.014
0.0%

?40.
0.07
0.01
0.4

0.33
0.014
35.
0.1
0.0002
0.014
0.04

.00%
;l

0.014
1414.

0.7
147.

0.4

18.
5.
0.00%

07/704/83 10 09/05/8%

0A/07/85

588-04 09/04/8% 740-04 03/24/8S5

PARANFTER
VALUF +/-UNUFRTAINTY
7299.
(4 0.1
4.8
( 0.003
0.014
-2.08
0.0%
0.04
(4 0.001
46. 14
876
4 0.014
(4 0.0%
Y44,
(4 0.07

0.49

PARAMETER
VALUE+/-UNCERTAINTY

0.2
0.2%
19.%
0.1%

(4 0.0007
0.03

< 0.04
1.6
S.
/./

.77
4 1.
(4 i.
( 0.00%
7.3
Qb 14
V.59
50.4
19.5

4 0.00%

LOCATION 1D = SAMPLE TD AND LOG DATE —= s o o oo i e
740-04  06/0//85

PARAMETER

VALUE+/~UNCERTALNTY

507/.

0.1
24.9
0.003
0.014
3.836
0.4
0.37
0.0014

524.
607 .

0.01
0.0S

4300.

0.02
0.01
1.4

0.1414
0.014

327.

2.914
0.0002
0.07
0.04
1.

8.9
4.5
6.85
0.1
1.
23.6
4.
i.
0.00%
8.2
0.014

665,

$H.84

2430.

0.4
16.

1.

0.00%
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FNORMATION OF

Table F.3.8

COMPLEF TUN: ALLUVILRM

HYDRAUL.IC FLOW RELANTONSHIP: UP GRADIENT

PAKAMFTER
TOTAl S0t IDS
TOTAL U

T0X

U-234

U238
VANADIUM
/Z1NC

%88-04 02/04/83

UNIT OF PARAMETER
MEASURE VALUE+/-UNCERTAINTY
mMG/L 8748.

PPM 0.014
mMG/L. -
PCL/L -
PCI/L -~
mMG/L 0.006
MG/L. < 0.014

GRUOUND WATER WUAL LY DATA BY L ULAT LUN
SUIEz GRAND JUNCTION

02704783 1) 09/0%/8%

5838-04 0A/07/8S

PARANMF THR
VAL UE+/-UNCERTAINTY

656.

LOCATIGN 1D — SamielE 1D AND LOG DATE

SH3-04  09/704/8Y
PARAME THR
VALUE +/-UNCERTALNTY
497 .
4.
1.
< 0.04
0.073

(Continued)

740-04 03/24/8S

PARAMETER
VALUE +/-UNCERTALINTY

6204.

0.2
29.
23.

< 0.01
0.0S

740-04 06/07/8%

PARAMETER
VALUF+/~UNCERTAINTY
5658.
0.24 |
36. |
30.7
< 0.01
< 0.00%




Table F.3.8 BROUND WAVFR WUAL L10 DATA BT FUCATTON

S10Ez GRAND JUNGTITON
02/04/83 1) ov/on/85 (Continued)
FORMATION OF COMPILETION: ALLDVIUM
HYDKAUL 1C FLOW RELATIONSHIP: UP GHADIENT
e e e 2 Ses e e e e e S Pt e 1t S i S o b ey e et Sevn oy P ey i s e T Thn o s e e l Ucn ‘ ]“N l“ - f’;ﬂ'“'l ’ l“ AN‘) l ()G nhl &: et vam o e e eree Ao T ers e S Sy ¢t e e s et e 4b SR LS i et e e kb M et e i b
740-04 0v/04/4S 744-04 03/24/83% 744-04 0&/70//8% 744-02 06/07/8% 744-03 06/0//85
UNCT OF PARAME TR PARAM- TFR PARAME VER PARAMETER PARARME TER
PARAME TF R MEASURE VALUE+/-UNCERTAINTY VALUE +/-UNCERTAINTY  VALUF+/-UNUERTAINTY  VALUE+/-UNCERTAINTY  VALUE+/-UNUCERTAINTY
AL KA INTITY MG/L. CACD3 498. 462. 34/, 337, 332.
ALYM L NUM M/ ( 0.4 ¢ 0.1 < 0.1 < 0.1 < 0.4
AMMON UM MG/L. 62.4 1.6 1.2 1.2 2.2
ANT LMONY MG/L ¢ 0.003 ¢ 0.003 ¢ 0.003 < 0.003 < 0.003
AKSENIC MG/L. < 0.04 < 0.04 < 0.01 ¢ 0.04 ¢ 0.04
BAl ANCE % 0.42 ~4.3/ 1.86 2.22 2.57
BAR UM MG/L ¢ 0.0% ¢ 0.1 < 0.1 < 0.4 ¢ 0.4
BURON MG/L 0.43 0.2% 0.23 0.23 0.24
CADLRM UM MG/L ¢ 0.004 ¢ 0.007 < 0.004 < 0.004 ¢ 0.0014
CALCTUN MG/L $03. 260. P42, 234. 237.
CHLOKIDE MG/L. 783. 4%0. 207. 204. 199.
CHROM UM nG/L < 0.04 0.0/ < 0.014 < 0.04 ¢ 0.04
CUHBAL 1 MG /L. ¢ 0.0% < 0.014 < 0.0% < 0.0% ( 0.0%
7 CONDUCGTANCE  UMHO/CH 5643, 3200. 2450. 2450. 2450.
o CUPPEK MG/t < 0.0? 0.04 ( 0.07 < 0.02 < 0.02
o CYANIDE MG/L - ¢ 0.04 < 0.04 < 0.04 < 0.04
FLUORITDE MG/L. 1.2 0.4 0.6 0.6 0.6
URUSH ALPHA  PCIL/L - 30. - - -
GHOSS BETA  PCI/L - %0. - ~ -
HYD. SULFIDKE mMG/L < 0.4 ¢ 0.2 - - -
1RON MG /L. 3.04 5. : 0.1 0.44 0.12
1LEAD MG/L - ¢ 0.04 ( 0.04 < 0.04 ¢ 0.014
MAGNE S UM MG/L. 32s. 140. 144, 144, 142.
MANGANE SE MG/L 2.86 2. 1.49 1.16 1.48
riERGUKY MG/L. 0.0003 ¢ 0.0007 < 0.0007 < 0.0002 ( 0.0002
FIOLYBUDENUM  M/L 0.4 0.02 0.02 < 0.04 < 0.04
N1CKEL nG/L 0.0y < 0.04 < 0.04 < 0.04 ¢ 0.04
NTIRATE MG/L ( f. ( 4. < 1. < 1. ( i.
N1 TRUGEN,KJL MG/L. - - - - -
ORGG. CARBUN  Mi/L /.4 10.2 V.4 9.8 10.4
PE-2140 PC1/L - ( 1.5 < 1.5 ~ -
PH 50 6.8 /.05 /.4 7.4 7.4
PHOSPHATE MG /L. - ¢ 0.4 < 0.1 < 0.4 ( 0.1
P0-240 PCI/L - < 1. < 1. - -
POTASSIUM MG/I. 29./ 8.9 9.07 9.4 8.9/
RA-226 PCL/L < 1. ( 1. < 1. - -
RA-27H PCI/L < 1. < 1. i. - -
SELENLUM M /L ( 0.005% < 0.00% 4 0.00% < 0.00% ( 0.00%
S1ICA MG/L 19.9 8.2 6.7 6.7 6.6
S VER MG /L - < 0.01 ( 0.014 ( 0.04 ( 0.04
Suhium M /L 653. 470, 30%9. 342, 310.
SERONT LUM M /L. 5.6 2.8 2.41 2.36 2.33
SHELFATE MGAL. 280 . 1200. 14%0. 1420. 1110.
SAHE )LD Ms/L - - < 0.1 ( 0.1 ( 0.4
IEPNE RATURE €~ DEGREF 1H. 10.4 14. 14. 14
1H-230 PUL/L - < 1. < i. - -
1IN Mu/L ( 0.00% ( 0.00Y ( 0.00% 4 0.00% ( 0.00Y



-
'

~

o

GRODUND WATHER WUAILLLITY DATA BY 1 DAY LN
Table F.3.8 SHIE 2 GRAND JUNC1ION
02704783 1Y) 02/0%/8% (Continued)

FORMATION OF COMPLETINN: ALLDVIUM
HYDRANLIC FLOW RELATIONSHIV: UP GHRADIENT

e e e L GCATLON AD = GSAMPLE 1D AND LOG DATE o mme o e et e

740-04 09/04/85 744-04 03/24/135 744-04 04/07/8% /744-02 06/97/85 744-03 06/9//8%
INTT OF PARAME TER PARAMK THR PARAME I'ER PARAMEYER PARAFIE TER
PARAME TR MEALUKE VAI UE+/-UNCERTAINTY VAL UF+/-UNLERTAINTY VAI UtE+/-UNUCHHOIAINLY VALUE +/-UNCERTAINTY VALUE+/-UNCERTAINTY
TOTAL SOL1bS MG/L 63720. 4462, 2Rbb . Z4140. 2456.
IOTAL U PPM - - - - -
10X MG/L - 8.2 0O.314 0.29 0.2
1J-234 PCI/L 23. iv. .3 - -
u-238 PC1/I 20. 14. 13.4 - -
VANAD UM mG/L 0.014 4 0.014 ' 0.02 .02 < 0.014
Z1INC MG/L. 0.018 0.0v 4 0.00% 4 0.00% < 0.00Y%




- SHTE: GRAND JUNGCTION

FORMATION OF COMPILETION: ALLWVIIM

HYDRAUL.1C

FPARAMETER
AL KAL INLTY
AL MTNUPR
AFFIONT UM
ANT [MONY
ARSENTC
BAILANCE
BARIUM
BURON

CADM UM
CALCTUM
CHLORIDE
LHROMIUM
CUBALT
CONDUCTANCE
COPPER
CYANLDE
FLUORIDE
BROYS ALPHA
GROGS BETA
HYD. SULE (D
1KON

| FAL
MAGNESTUM
MANGANESE
MERCURY
MOLYBDENUM
N1CKHL
NLIRATE

N) TROGEN, KJL
ORG. LLARBON
FH-240

PH
PHOSPHATE
P-240
FOTASSIUM
RA-226
HA-278
SELENLUM
SHLLICA
SILVER
SODI1uUM
HIRONT (UM
SULFATE
HULF LDE
THFIPE KA TURE
1H-230

1IN

E

/-
L

1

FLOW RELATIONSHIP: UP

HUNIT OF
MEASURE
MG/L. CACODS
MG/L
MG/L.
M/
MG/

%
MG/L.
M /L
MG/L.
MG/L
MG/L.
MG/L.
MG/L.
UMHD/CH
MG/L
MG/
MG/L.
PCL/L
PCl1/L.
MG/t
MG/L
Miz/L
MG /L.
Mi5/7L
MG/L
M/
MG /L.
MG/1
MG/L.
M5/L
PCl/L
suU
MG/L.
PCL/L
MG/L
PCIl/L
PC1/L
MG/L
MG/L
MG/L
MG/
Mi /L.
MG/
Mis/\.
C ~ DEGRFE
Pul/L
MG/L.

GRADIENT

/44-04 0&/0//85
PARAMETER
VALUE+/--UNCEKTAINTY
332.
(¢ 0.4
1.3
(¢ 0.003
4 0.014
4.53
(¢ 0.1
0.723
(¢ 0.0014
240.
204.

(¢ 0.04
4 0.0%
2450.

4 0.07
4 0.014

0.6
0.114
(¢ 0.014
447.
1.49
4 0.0002
0.04
0.04
4 §.
9.4
7.4
(¢ 0.1
?.05
4 0.00%
6.7
4 0.014
347.
2.3/
44%0.
4 0.1
14.
4 0.00%

02/04/83

/44-05 04/70//85
PARAME TER
VAL UL +/-UNCERTAINTY

337,
(¢ 0.1
1.6
(¢ 0.003
(¢ 0.01
1.26
(¢ 0.1
0.24
< 0.0014
236.
207.

(¢ 0.014
< 0.0%
24%0.

(¢ 0.07
(¢ 0.04

0.6
0.47
4 0.014
1433,
1.2
< 0.0007
0.02
< 0.04
< 1.
V.2
/.4
< 0.1
8.8Y
< 0.009
6.6
< 0.04
304.
2.28
1440.
< 0.1
14.
4 0.00Y4

') 097057484

LOCALION DD -

SAMPYL
/744-04 02/04/8S5
PARAME T'HER
VAI UE 4 /-URCEKTAINLY
440.
4 0.1
4.7
4 0.003
4 0.01
0.
4 0.0%
0.76
< 0.0014
253.
296.

( 0.014
4 0.0
3/49.
0.02
0.596

4 0.1
4 0.03
156.

1.34

< 0.00027
0.02

< 0.04
4.,

~
=
s

(¢ 0.00%
19.3
474 .
3.14
1300.
19.%

< 0.00%

(Continued)

1h AND 1L0G DAL

/744-02 09/04/8%

PARAME TER
VALUE +/~UNCERTALINTY
440.
4 0.4
1.6
( 0.003
< 0.014
-2.
< 0.05
0.26
< 0.0014
250,
302.
< 0.014
< 0.0%
3749.
< 0.02

0.5/

< 0.1

< 0.03

158.

4.35

< 0.0002
0.02
0.04

3.8

6.8

6.8

40.4
< 1.
4.
< 0.00S
49.5
474 .
3.4
4360 .
19.5

4 0.00%

A

744-03 09/04/8%
PARANMETER
VALUE+/~UNCERTALINTY

440.
(¢ 0.1
1.6
< 0.003
(¢ 0.014
-4.214
(¢ 0.0%
0.2%
(¢ 0.0014
252.
306.
(¢ 0.01
(¢ 0.05
37149.
0.02

0.%7

( 0.1
( 0.03
158.

4.38

< 0.0002
0.02
0.05
3.6

~
-
s



Table F.3.8 BRUUND WATHR WUALTIY DATA BY 1 ULAT DN
S1Th: GHRAND JUNIZTION .
02/04/83 1 ov/ossas  (Continued)

FORMATION OF COMPLETION: ALLLUVIURM
HYDRALILLIC FLOW RELATIONSHIP: UP GRADTENT

e e e L OUATLON T = GARPLE 1D AND LUG DATE  — o o oo o i

744-04 0AK/0//8% 744-05 04/0/7/8% 744-04 0Y/04/8S /744-02 09/04/8S /44-03 09%9/04/8%
UNTT OF PARAMETER PARAMF TER PARANME TER PARAMETER PARAMETER
PARAMETHR MEASURE VAL UE+/-UNCERTAINTY VAL U +/-UNCERTAINTY VAL UL +/7-UNCERTAINTY VALUE+/-UNCERTAINTY VAL.UE+/-UNCFRTAINTY
TOTAL SOLIDS MG/L 2448. 2430. 3080. 3080. 4000.
TOTAL U PPR - - - - -
TOX mMG/L. < 0.1 < 0.1 - - -
tJ-234 PCL/L - - 20. 20. 24.
U-234 PCL/L - - 4. 46. 16.
VANAD UM mi5/L < 0.04 < 0.04 < 0.01 < 0.01 0.014
ZING mMG/L. < 0.00% < 0.00% 0.043 0.047 0.042

n
[}

~

~




€L-4

Table F.3.8 GROUND WATKR WALLTY DATA BY LLOLATL{DN
S1TH: GRAND JUNC110N .
(Continued)

02/04/83 10 09/9%/85

FORMATION OF COMPIETIUNz ALLUVIDM
HYDRAWL.IC FLOW RELATIONSHIP: UP GRADTENT

PARAME TER

AL KAL INITY
ALIJMTNUNM
AFMMONI UM

AN T (MONY
AKRSENIC
BAILANCE
BAKIUM
BOURON
CALMLUM
CALL UM

CHL ORI LE
CHROMIUM
CORAL Y
CONDUCTANCE
COFPER
CYANLDE

Fi UOR ) DE
GROSS ALPHA
GROSS HETA
HYD. SULFIDE
IKON

LEAD

MAGNE STUM
MANGANE SE
MERCUKY

MOL YBUENUM
NI CHKEL
NIUTRATE
N]TROGEN, KJL
1JRG. LCARBON
Pk-240

PH
PHOSPHAIE
P0O-240
POTASS1UM
RA-226
RA-22¢
SELENTUM

Sl ICA
SIILVER
SOHIUM
STRONTIUM
S FAILE
SULLF [DE
TEMPERATURE
IH-230

1!N

INIT OF
MEASURE

MG/L CACO03
nG/L
MG/L
MG/L
MG/L
X
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
UMHN/CH
MG/L
MG/L
MG/L
PCL/L
PCI/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
nG/L
MnG/L
MG/L
mMG/L
PCI/
SuU
MG/L
PCL/L
MG/L
PCI/L
PCI/L
Mi3/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
C - DEGREE
PLI/L
M /)

LOCAITION ID - SAMPLE 1D AND LOG DATE

744-04 09/04/8S 744-05 09/04/85 /45-04 03/:30/85 745-04 06/07/85 745-04 09/05/85
PARAMK TER PARAME (KR P ARAME TR PARAMETER PARAMETER
VALUE+/-UNCERTAINTY  VALUE+/-UNCERTAINTY  VALUE+/-UNCEKTAINTY  VALUE+/-UNCERTAINTY  VALUE+/-UNCERTAINTY
440. 440. 460. 343, 415.
0.4 < 0.1 0.3 < 0.1 < 0.4
1.6 1.7 0.64 0.514 0.2
< 0.003 < 0.003 < 0.003 < 0.003 < 0.003
" 0.04 < 0.04 < 0.04 < 0.04 < 0.04
S.44 -3.28 2.08 5.08 -.97
< 0.0% < 0.05% < 0.4 < 0.1 < 0.0S
0.26 0.25 0.6 0.58 0.55
< 0.004 < 0.001 < 0.002 < 0.004 < 0.001
252. 250. 4v0. 434. 366.
263. 373, 344. 390. 3s2.
< 0.04 0.02 0.02 < 0.01 ¢ 0.04
< 0.05 < 0.0% < 0.01 < 0.0% < 0.05
3719. 3719. 5:300. 3900. $002.
0.04 < 0.07 0.02 < 0.02 0.03
- - < 0.04 < 0.04 -
0.57 0.5k 0.7 0.8 0.82
- - 80. - -
- - < 50. - -
< 0.4 < 0.1 < 0.2 - < 0.1
< 0.04 < 0.03 2.2 1.24 0.49
- - < 0.04 < 0.04 -
193. 162. 340. 4014. 297.
1.37 1.:34 1.8 1.47 1.29
< 0.0002 < 0.0002 < 0.0002 < 0.0002 0.0002
0.03 0.03 0.04 0.01 0.03
< 0.04 < 0.04 < 0.04 < 0.04 < 0.04
3.4 3.7 < 1. < 1. < 1.
6.7 6.3 9.1 11.2 8.9
- - < 1.5 < 1.5 -
6.8 6.8 6.7 6.8 /.4
- - < 0.1 < 0.4 -
- - < 1. < 1. -
10.5 10.2 6.8 7.94 5.8%
¢ 1. < 1. ¢ 1. < 1. < 1.
1.4 < 1. ¢ 1. < 1. < 1.
< 0.005 < 0.00S < 0.00S < 0.005 < 0.00S
19.3 19.5 10.4 7.9 16.5
- - < 0.01 0.04 -
475, A8, 620. S8, 576.
3.24 3.42 4.8 4.89 4.3
1240. 1440. 2700. 2620. 2450.
> - - < 0.4 -
19.5 19.5 10. 16.5 5.
z - < 1. < 1. -
4 0. 00S 4 0.00% < 0.00% { 0.00S 4 0.005




Table F.3.8 BROIUND WATER WOAL CIY DATA BY 11LAY ION

S1t:

GRAND JUNLCTION

GA/704/783

1) 0Y/70%/4%

(Continued)

FORMATTON OF

COMPLETLON: ALVIWVTUM

HYDRAU JC FLOW RENTATLONSHP 3

UP GRADLIENI

AND L0OG DATE .
745-049  GY/04%/8%

LOGCATION 1D - SamPLt b

v
~
H

PARAME TR
TUTAL SOLIDS
TOVAL U

TOX

11-234

U230
VANADTUM

744-04 09/04/8S 744-0%  0Y/704/8% 745-04 03730784 745-04 04707785
UNTT OF PARAMFTER PARAME TER PARARE TER PARAME TER PARAME THR

VALUF +/-LUNCERTAINTY

MEASURE

ZINC

MG/t 4000.
PPN -
NG/t -
PCI/L 19.
PCI/ 14,
MG/L 0.04
nG/L. 0.009

VAL U +/-UNUERTAINTY

3090.
24.
14.
( 0.01
0.043

VALUE+/-UNCERTAINTY VAL UL +/-UNCERTAINTY

S4htl. 5376.
0.3 0.143
/. 17.
114. 2.
< 0.014 0.014
1. < 0.005

VALUE+/-UNCERTALNIY

4760.

19.
13.

( 0.014
0.049



FORMATION OF
HYDRAULIC FLOW REL ATIONSHIP:

COMPLETION: ALILUVIURA

UF GRADIFNT

746-04 03/22/8S
UNTY OF PARAMETER

PARAMF TER MEASUKE VAL UE+/-UNCERTAINTY
ALKALINITY  MG/L. CACO3 447.
ALLUM TNUM MG/L < 0.1
AMMON ) UM MG/L 0.29
ANT [MONY MG/L < 0.003
ARSENIC MG/L. < 0.04
BALLANCE % 1.5/
BAR 1UM MG/L. < 0.4
BURON nG/L 0.58
cabMI UM MG/L < 0.007
CALCTUR MG/L 490.
CHL OR 1 DE MG/L. 460.
CHROMIUM MnG/L < 0.04

T CORAL nG/L < 0.04

~ CONDUCTANCE  UMHO/CM 5500.

o COPPEK MG/L < 0.014
CYANIDE MG/L < 0.04
FLUORIDE MG/t 4.4
15ROSS ALPHA PCI/L 230.
GKOSS BETA  PCI/L < 50.
HYD. SULFIDE MG/L < 0.2
IRON nG/1 0.8
LLEAD mi/L < 0.04
FIAGNE S TUR MG/L. 3860.
MANBANESE MG/L 2.3
i1 REURY MG/L. < 0.0002
MOLYBDENUM  FMG/L 0.42
NJICKEI MG/L. < 0.04
NLUTRATE mi/L < 1.
NETROGHN, HJL MG/L -
URG. GCARBDN MG/L 525.
PHR-240 PCI/L < 1.5
PH SuU 6.7
PHOSPHATE MG /L < 0.4
PO-2 40 PCI/L < 1.
POTASSTUR MG /L. i2.
RA-226 PCL/L < 1.
RA-27H PCI/L < 1.
SELFN (R MnG/L < 0.00S
SIICA MG/L 10.%
S1LVER MG/L. ¢ 0.01
SubIUN nG/L 650.
STRONT EUR Mi/L 5.6
SULFATE MG/L. 29700 .
SUEEF LDE Mu/L ~
TP RATURE € = DEGREE 13,

P H--2:20 PCL/L < .
1IN MG/L. < 0.00%

STk z GRAND JUNUCTI0ON

02/04/83

746-04 0A/0//8%
PARAME TER
VAL Ut +/-~-UNGFRTAINTY
464.
< 0.4
0.34
< 0.003
< 0.014
S.3/
< 0.4
0.133
< 0.0014
HYYSs.
637,
< 0.014
< 0.0%
S000.
< 0.07
< 0.01
1.5
.45
< 0.014
570.
1.7/
< 0.0007
0.11
< 0.04
< 1.
17 .4
< 1.5
/.25
< 0.4
< 1.
14.5
< 1.
< 4.
< 0.00%
9.9
< 0.01
74/ .
SHH/
3410.
< 0.1
16.
< 1.
< 0.00%

) 0Y/70%/74%

LOCATION 1D - SAMPLE 1D
74604

(Continued)

AND | G DATE
09/06%/8%

PARAMETHR PARAME TER

VAL UI-+/-UNCEKTAINITY
4314.
< 0.1
0.2
< 0.003
< 0.014
0.43
< 0.0%
0.68
< 0.004
/2.
646 .
0.014
< 0.0
7735,
0.03

VAL UE+/-UNCERTAINTY

~

484,
1.42
0.0007
0.14S
0.07
< 1.
47.2

7.9

~

Q./7
< i.
1.4
< 0.90%
47 .8
793.
b.134
3370.

16.

< 0.00%

PARANMETHER
VALUE+/-UNCEKTAINTY



L —

b
~
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Table F.3.8 GROUMD WATER QUALLTY DATA 8Y LOCATUON

811z GRAND JUNCTION
(Concluded)

O2/04/83 10 09/05/385
FURMATION ©F COMPLETION: ALI LV (UM
HYDRAUL IC FLOW RELATIONSHIP: UP GRADIFNI
e e e L OEATION 1D = SAMPLE 1D AND L OG DATE = m o o o i
746-04 03/27/85 74604 06/0//85 746-04  09/05/8%

PARAME )RR

UNIT OF P ARAMETER PARAIME TR
PARAMFTER MEASUKE VAL UF+/-UNCFRTAINTY VAL Uk +/-UNCERTAINYY VAL U +/-UNCERTAINTY

TOTAL SOLIIS MG/L 6048, 6678, 6930.
rMraL u PPH - - -
TOX MG/ 0.1 < 0.1 -
U--234 PCI/L 22. 30. 3h.
U-238 PCI/I 16. 20. ?/.
VANAD tum MG/L < 0.014 0.014 < 0.01
ZINC MG/L. < 0.05 < 0.00% 0.046
MAPPER INPUT FILE: GRJO4*UDPIWH4003/3




FORMAI ION OF

PARAME TER
Al KA INTTY
AL UMINUM
AMMUN | A
AMMON LUM
ANTIIMUNY
ARSENIC

BAl ANCE

BAR LUM
BOKON
CADMLLM
CALCTURM
CHILDRIDE
CHROMI UM
COBALT
(COND, IN-S1TU
CONDUC FANCE
COPPEK
CYANLDE

FI UORTDE
LROSS ALPHA
GROSYS BETA
HYD. SULFIDE
TRON

1 +AD
FIAGNE 1 UM
MANGANESE
1MEHCUKY
MOLYBDENUM
NI1CKEI
NITRAIL
NITROGEN, KJL
ORG. UARBON
PH-240

PH
PHOSPHATE
PHOSPHORUS
PO-240
POVYASS1UN
RA-22¢
RA-22H
SELEN)UIM
SILICA
S1LVEK

SHD UM
SITRONT UM
SULFALTE

UL E B

LL-4

COMPLETION:
HYDRAUIL T FLUW RELATIONSHIP: ON-

UNIT OF
MEASURE

MG/L.
Mu/L
MG/L
MG/L
MG/L.
mMG/L
%
MG/L
MG/L.
Mu/L
MG/L
MG/L
MG/L.
MG/L

UMHO/CM
UriHO/CM

MG/L.
MG/L
MG/L

Pet/L
PCI/L

MG/L
MG/
MG/L
MG/L.
MG/L.
MG/L
MG/L.
nG/L.
1M7L
MG/ L.
MG /L

PCI/L

suU

MG/L

MG/L

PC1/7L

Mi/L

PCY /I
PUl/L

MG /L
[KISVA R
MG/L.
M /1.
MG/L
MG/l
MG/t

Table

AlLLUV UM

S)1E

F.3.9

0?2/0//833

PARAME TER

48S5.

VAL Ut +/-UNCERTAINTY

58 4-01

<

Graniwl WUailk K
SLEE 2 nirAOND

WUAL 1y
JUNC N

04744783 104 O

)IH 04

LOCAITION

06/09/33

PARAIM TER
VAl LIt +/--UNCE KIA]N]Y

450.

B .33

0.0014
~8.69
0.03

654,

h40.
0.004Y
0.053

$200.

0.000%

240.
2.1%

0.2

3.2

0.002

13/70.

3800 .

bAalA iy oAl lul

/44704

1D - SAMPLE
581-01 UV/RR/HI
Parale TeE R
UALU!*/ HNI&HIAINIY
450.
0.004
237,
4 0.00%
0.0l
0.14
0.062
0.0014
470.
S30.
0.007
0.001

[§ 0.000%

4.4
3./77
).014
3140.
4.%
< 0.06007
0.0/8

0.4y

143,

< G.007
7.

< 0. 007
S20.

2800 .

1D AND LOG DATE -
Ly 4-014

PhRNﬂlkR
VAL UF -+ /- UN([R]AlNlY

san.
0.1
166.
0.003
0.046
0.53
0.1
0.34%
0.002
5%0.
490.
0.07
0.014
6300.
0.0%
0.01
4.7
160.
70.
0.2
12,
0.014
200.
S.
0.0002
0.143
0.04
1.

1).

=

‘*OU‘U"

4
b,
0.
1.
s7.
1.4
1.
0.00%
12.4
0.014
/720.
6.7
7900 .

O’%/r’b/ﬂb

:Bi 01 ()h/()//ilb

Pﬁlﬂﬂl’ll’ IER
VAL LI +/--UNLE RlAlNl Y
‘)?1.
4 0.1
205.
4 0.003
0.014
.9
< 0.1
0.4
4 0.0014
483.
63,

[§ 0.05
6000.
< 0.02
[§ 0.014
4.3

11.2



Table F.3.9 iRutND WATFR QUALLIY DAFA KY | DCATINN
S11Hz GRAND JUNCTION )
04/34/83 10 0v/44/45  (Continued)

FORMATINON OF COMPLETION: ALLDVIUM
HYDRAUL 1C FLOW RELATIONSHIP: ON-S)TE

e s LOCATTON TD = SAMPLE 1D AND LG DATE o moe o o o e

581-04 02/0//83 YH4-01  06/09/83 S81-01  09/22/433 L84-04  03/26/8% 584-041 0A/0//15
UNIT OF PARAME TER PARAME TER PARAME TER PARAME TER PARAMETER

PARAME TER MEASURE VALUE+/-UNCERTAINTY  VAI UF+/-UNCERTAINIY VAL UF +/-UNCERTIAINTY  VALUE+/-UNCERTAINTY  VALUE+/-UNCERTVAINTY
TERP,IN-SITU C-DFGRLE 10. 17.5 - - -
TEMPERATURE C ~ UHGREE ~ - - 414. 16.
TH-230 PC1/1 - - - 4 1. ( 1.
TIN MG/L - - - 0.008 ( 0.00%
TOVAL SOLTDS MG/L 5260. 5610, 7200. 5394, 5464.
ToTAaL U PPM 0.189 0.096 0.142 - -
T0X MG/L. - - 0.3 0.2 ‘
U-234 PCI/L - - - - 23. |
1-238 PCI/I - - - - 23.
HRAN1 UM Mi/L - - - 0.056 -
VANAD 1 UM MG /L 0.074 0.0/t 0.0148 0.07 0.02
ZINC MG/L 0.03 0.04 0.04 0.1 < 0.00%

T
~
oo




SETEz BRAND JUNCEEUN ]
04734783 10 09/ 44/s6% (Continued)

FORMATION OF COMPLETION: ALILUVIHM
HYDRAULIC FLOW RELATIONSHIP: ON-S)TE

o e [ QCATTON T = SAMPLE 1D AND LOG DATE === oo o oo i e
584-02 0K/07/85 54404  04/07/85 584-04  04/0//8S 584-05 04/07/85 584-04 09/44/85
UNIT OF PARAMETER PARAME TER PARAMETER PARAME TER PARAME TER
PARAME TER MEASURE VALUF+/-UNCFRTAINTY VAL UE+/-UNCERTAINTY  VALUE+/-UNCERTAINIY  VALUE+/-UNCERTAINTY  VALUE+/~UNCERTAINTY
ALKAL INITY  MG/L CACO3 521. 524. 5°1. 524. 1375.
ALUMINUM MG/ L < 0.4 0.4 < 0.4 0.1 < 0.4
AMMONJ A MG /L. - - - - -
AFFON | UR Mi/L 206. 199. 200. 201. 204.
ANTIMONY MG/L. < 0.0034 0.003 < 0.003 0.003 < 0.003
ARSENIC MG/L 0.04 0.04 0.04 0.04 0.04
BAI ANCE % -.43 ~4.46 -3.69 -1.64 ~8.35
BARIUM MG/L < 0.1 0.4 < 0.4 0.4 < 0.05
BOKON MG/L 0.4% 0.44 0.4% 0.43 0.42
CADM TP MG/L < 0.0014 0.004 < 0.004 0.004 < 0.004
CALCIUM MG/L 481. 474. 477. 474. 535.
HLOR (DE MG/L 573. 564. 5/6. 579. 579.
T CHROM) UM MG/L < 0.04 0.04 < 0.04 0.04 < 0.04
<~ COBALT MG/L < 0.0S 0.05 < 0.05 0.0S < 0.05
©  COND,IN-SITU UMHO/CM - - - - -
CONDUCTANCE  1JMHN/CH 6000. £000. £000. 5000. 6765.
COPPEK MG/L ¢ 0.07 0.07 < 0.0? 0.02 0.02
CYAN[DE MG/L < 0.04 0.04 < 0.04 0.04 -
F1 UOR 1DE MG/L. 4.2 4.3 4.3 4.4 4.8
BROSS ALPHA  PCI/L - - - - -
GROSS BETA  PCI/L - - - -
HYD. SULF(DE MG/L - - - - < 0.4
1KON MG /L 14.1 11.5 4.4 11.4 9.84
I EAD MG /L ¢ 0.04 0.04 < 0.04 0.04 -
FMAGNE STUM MG/L 224. 206, 190. 229. 202.
MANBANE SE Mi3 /1. 4.56 4.64 4.58 4.54 4.72
MERCURY MG/L < 0.00 0.0002 < 0.0007 0.0002 0.0007
MOLYBDENUM  MG/L 0.08 0.08 0.4 0.09 0.13
NICKEI MG/L 0.09 0.04 0.03 0.08 0.04
NITRATE MG/L < 1. 1. < 1. 1. < 1.
NITROGEN, KJL. MG /L - - ~ - -
ORG. CARRUN  FIG/L 10. 9.9 9.6 10.2 10. 4
PK-240 PCI/L - - - - -
PH sU 7.4 7.4 7.4 7.4 7.
PHOSPHATF MG/L. < 0.4 0.4 ¢ 0.1 0.1 -
PHUSPHORUS  Mi/L - - - - -
PO-240 PCI/L - - - - -
POTASSTUR MG/L. 64.2 A0 .8 60. 60.4 58.9
RA-2764 PCI/L - - - - 1.4
RA-228 PUL/L - - - - -
SHLEN) UM MG/L ¢ 0.00% 0.00% < 0.005 0.00% < 0.00%
SILICA Mt /L 42.5 12.8 11.6 12.8 26.7
GILVER MG /1 ¢ 0.04 0.04 < 0.04 0.04 -
BOD UM Mt /L 654. 658. 669. 662 704.
STRONTYUM L 6.5 604 b.57 5.74 6.48
SULFATE M /L 28140. 2900. 2940. 2920. 2860.
SULFIDE ML /L ¢ 0.1 0.4 < 0.4 0.1 ~



bk
(]
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Table F.3.9  GRoOUND WATER WHALLIY DATA BY 1.DCAY (DN
S11E: GRAND JUNGT10N .
04734783 0 uv/ 445 (Continued)

FORMATION OF COMPLETION: ALILVIUM
HYDRAUL IC FLOW RELATIUNSHIP: ON-SITE

e L QCATION 1D = SAMPUE 1D AND LOG DAILE = —m i s i

534-02 04A/0/7/8S $84-03 06/0//8S 584-04 04/07/85 584-05 04/07/85 584-04 09/44/8%
UNIT OF PARAMETER PARAMETER PARAMF TER PARAMETER PARAMETER
PARAME- TFR Mt ASUKE VALUF+/-UNCERTAINTY VAL UE +/-UNCERTAINTY VALUE +/-UNCERTAINTY VALUE+/~UNCERTAINTY VALUF +/—-UNCERTAINTY
TFMP, IN-SITU C-DEGKEE - - - - -
TEMPERATURE € ~ DEGREE 16. 16. 16. 16. 14.5
TH-230 PCI/L - - - - -
TN mG/L ( 0.005 ( 0.00% ( 0.00% < 0.00S < 0.00S
TOTAL SOLIDS MG/L 5498. 5487. $460. 5482. 5490.
TOTAL U PPM - - - - -
TOX MG/L. 0.14 0.2 ( 0.1 < 0.1 -
U-234 PCL/L - - - - 25.
u-238 PCI/L. - - - - 25.
URAN (UM MG/L - - - - -
VANAD 1URM MG/L 0.03 0.014 0.07 0.03 < 0.014
7INC Mis/L ( 0.005 < 0.00S ( 0.005 < 0.00% 0.045




Table F.3.9 GROUND WATER BUAL)TY DATA BY LOCATION
STIF: GRAND JUNCH[ON .
04734783 10U 09/ 44/6% (Continued)

FORMATI ION OF COMPLETION: ALINVIUM
HYDRALI 1C FL.OW RELATIONSHIP: ON-S11FE

e LOGATION 1D = SAMFLE 1D AND LOG DATE e e e

S84-02 09/744/8S S34-03 0v/44/8% HB4-04 09744785 “84-05 09/44/8% L83-04 02/07/133
UNIT OF PARAME.TER PARAME TER PARAME TER PARAMLETER PARAME TER

PARAMFTER Mt ASUKE VALUE +/-UNCERTAINTY VALUF +/-UNCERTAINTY VAI U +/-UNCERTAINTY VAI Ut +/-UNCERTAINTY VALUE+/-UNCERTAINTY
Al KALINITY MG/L. CACO3 4375. 41375. 4375, 4375. 504.
AlLIMINUM MG/L 4 0.4 4 0.1 4 0.1 4 0.4 -
AMMON) A MG/L. - - - - -
AMMON UM MG/L 240. 204. 206. 210. -
ANTIMONY MG/L 4 0.003 4 0.003% 4 0.003 4 0.003 -
ARSENTC MG/L 0.014 0.014 0.014 0.04 0.006
BAl ANCt Y -8.94 -8. -7 .84 -7.914 ~40.4
BARIUM MG/L 4 0.0% 4 0.0S$ 4 0.0% 4 0.05 0.0%
BORON MG/L. 0.47 0.47 0.41 0.427 -
CALM NN MG/L 4 0.001 4 0.0014 4 0.0014 4 0.0014 -
CALCIUM MG/L. S41. S4H. 946, 540. 555.
CHLOR [DE MG/L $98. 5H0. $3/. L“Y67 . 760.

Tl CHROMIUM MG/L 4 0.014 (4 0.04 4 0.014 < 0.014 4 0.0014

oo (OBALT PIG/L 4 0.05 [{ .05 4 0.0% 4 0.05 0.03

—  COND,IN-S1TU UMHO/CH ~ - - -~ 6800.
CONDUCTANCE  UMHN/CH 6765. AJ6HS . h/bHS. hl6S. -
COPPEK MG/L. 0.0? 0.03 4 0.07 4 0.02 0.044
CYANIDE MG/L -~ - - - -
FI UORIDE MG/L 4.7 4.9 4.9 4.7 -
GROSS Al.PHA PLCI/L ~ - - - -
6GROSS BETA PCI/L ~ - - - -
HYD. SULFLUE MG/L 4 0.1 4 0.4 4 0.1 ( 0.1 -
IRON MG/L. ?.94 9.85 10. 9.88 0.49
LEAD MG/L ~ - - - -
MAGNE S 1UM MG/L. 204. 20%. 207. 195, 334.
MANGGANF SE MG/L 4.64 4.65 4.7% 4.614 3.1
Mt RCURY MG/L. 0.00072 0.0007 4 0.0002 0.0007 -
MOLYBDENUM Mi/L 0.14 0.43 0.12 0.14 0.53
NICKEI MG/L 0.44 0.09 0.0/ 0.12 -
NITRATE MG/L 4 1. < 1. < 1. 4 1. 0.19
NITROGEN, HKJL. MG/L. - - - - 346.
ORG. CARBON MG/L 10.6 10.2 44.3 10.2 141,
PR-240 PCI/I - - - - -
PH St 7. /. 7. 7. 7.2
PHOSPHATE MG/L. - - ~ - -
PHOSPHOURUS Mu/L - - - - -
PO-2140 PCI /1 - - - ~ -
POTAS S UM Mu/L Y9.6 L“wr.b HwY 3 S8.9 104.
RA-226 PCI/I 1.2 1.3 1.4 1.3 -
RA-228 PLL/L - - - - -
SELENIUM nG/L 4 0.00% 4 0.005 4 0.00% ( 0.00% 0.09¢
SiLL1CA PMG/L 24,6 26.14 " 6.3 2% .2 -
S1lLVEK MG/ - - - -
SOD UK Mu/L 742. /702. A3 . H9 1. t90.
STRON) TUM no/L b.44 bh.4 6.5 h.38 -
SULEATY Mz 27460 . 23/70. 2890 . 21300 . 4200.
SUEF Lt 4 (74} - - -
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FORMATION OF COMPLETION:

Table F.3.9

ALLUV UM

HYDRAUIL TC FLOW RELATIONSHIP: ON-SITE

PARAME TFR
TEMP ,IN-S1TU
TEMPERATURE
TH-230

TIN

TOTAL 501 1DhS
oTAaL U

10X

U-234

U-238
LURANIUM
VANAD 3 UM
ZINC

UNIT OF
MEASUKE
C-DEGHKFE
C - LELREE
PCI/L
MG/L
MG/L.

PPM
MG/L
PCI/L
PCI/L
MG/L
MG/L.
MG/L

584-02 09/44/8S
PARAMETER
VALUE+/-UNCFRTAINTY
14.5
4 0.00%
5560.

26.

24.
0.014
0.045

(

GROVIND WATHR WBAL LY DATA BY LOKAT DN

S) itz GKAND JUNCYION

01/34/83 ) 09744714 (Continued)

584-03

14.5
0.005
§370.

23.
27.

0.014
0.01%

LOCATION 1b - SAMPLE

09/ 44/85
PARAME TER

VAL UE+/-UNCERTAINTY

LS84-04 09/744/78%
PARAME TR
VALUE +/-UNCERTAINIY

14.5
4 0.005
5460.

26,
£3.

4 0.014
0.015

1b AN 106G DATE

H84-0b 09/44/85
PARAMETER
VALUE +/-UNCERTAINTY

14.95
( 0.00S
5400.
23.
23.
0.014
0.047

583-04 02/07/83

PARAME FER
VALUF+/-UNCERTAINTY
13.




£€8-4

FORMAT LUN OF

PARAME TER
AL KALINITY
ALUMINUM
AMMONI A
AMMONTUM
ANTIMONY
ARSENIC

BAL ANCE

BAR {UM
BORON
CADMIUM
CAlLCIUM
CHLORIDE
CHROM)I UM
CHUBALT
COND, IN-S1TU
CONDUCTANCE
COPPER
CYANIDE
FLUOR]DE
GGROSS ALPHA
GROSS KETA
HYD. SULFIDE
IRON

L.LEAD

MAGNES TUM
MANGANE SE
ME-KCURY
MOLYBDI-NUM
NICKEL
NTTRATE

NI TROGEN, KJL.
ORG. CARBON
PR-240

PH
PHOSPHATE
PHOSPHURUS
PO-240
POTASSTUM
RA-226
RA-228
SELENILUM
SILTCA

S11 VER
SHDTUAM
STRONTIUM
SULFATE
SULFIDE

COMPLETION:
HYDRAUL ICC FLOW REI ATIONSHIP ¢

UNIT NF
MEASURE
MG/L CACO3
mMG/L
MG/L.
MG/L
MG/L.
MG/L
%
MG/L
MG/L.
mMG/L
mMG/L
MG/L
MG/L
MG/L
UMHO/CHM
UMHU/CH
mG/L
MG/L
mMG/L
PCI/L
PCI/L
MG/L
mMG/L
mMG/L
MG/L
MG/L
mMG/L
MiG/L
MG/L.
MG/L
MG/L
MG/L
PCI/I
su
MG/L
MG/L
PCI/IL
MG/L
PCI/L
PCI/L
mMG/L.
nG/L
MG/L.
mMiG/L
MG/L.
mMu/L
MG/L

AlLLUVTUNM
ON-SJTE

583-014

PARAMETER

VALUF+/-UNCERTAINTY

360.

254.4

0.044
-3.57
0.002
4765.
770.
0.04
0.049
6400.

0.008H

06/707/83

STz BRAND

04/34/783 10 09744785 (Continued)

583-014

AUNC T TN

- LOCATION TD
0v/?24/83

PARAMETER
VALUF+/-UNCERTAINTY

570.
0.47

335.
< 0.00%
0.077
-3.19
0.47
0.072
5720.
7v0.
0.004
0.5%3

0.04/

4.4

0.0714
< 0.004
450.
10.
< 0.000?7
0.149

50.
129.

6.9

0.4
?6.
29.

0.47
23.

0.007

?30.

4Y00.

SH3-04

PARAMETER

VALUE +/~UNCERTAINTY

S547.
< 0.1

357.
< 0.0034
0.049
0.%4
< 0.4
0.57
0.014
520.
660 .
0.014
0.02
B600.
0.414
< 0.014
4.2
254,
440.
< 0.2
1.8
< 0.04
230.
4.3
0.0004
0.3
0.14
( 1.

14.7
< 0.04
920.
4.3
3700.

- SAMPLE 1D AND L OG
0:3/?24/8%

<

DATE
583-014

PARAMETER
VALUE+/-UNCERTAINTY

464.
0.4

274.
0.003
0.02
1.84
0.4
0.66
0.008

492.

/’87.
0.04
0.0S

/:320.

0.02
0.04
3.

04/0//85

583-014

09/44/8%

PARAMETER

VALUE+/-UNCERTAINTY

<

560.
0.4
456.
0.003
0.03
4.22
0.0S
0.56
0.044
545.
862.
0.014
0.0S
95146.
0.0/
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Table F.3.9 BROUND WATHR WUAL LIY DATA BY 1OCAT (N
S11F: GRAND JUNCITON )
04/34/83 10 09/44/9% (Continued)

FORMATTION OF COMPLETION: ALLLUVIUM
HYDRAULTC FLOW RELATIONSHIP: ON-SITE

i e [OCATTON JD = SAMPLE D AND LOG DATE oo oo o m et
583-04 06/0//83 583-04  09/24/83 S83-04  03/26/8% 583-04 06/07/85 S83-04  09/14/85

UNIT OF PARAME TER PARAMETER PARAMF TER PARAMETER PARAMETER
PARAMFTER MEASUKE. VAL UF+/-UNCFRIATINTY VALUE +/-UNCERTAINTY VAL UL +/-UNCERTAINIY VALUE+/-UNCERTAINTY VALUE +/-UNCERTAINTY
TEMP, IN~-S1TU C-DEGREF 19. - - - -
TEMPERATURE  C - DEGREE - - 13. 15. 15.
TH-230 PCI/I - 4 1.1 < 1. < 1. -
TIN MG/L. - - < 0.005 < 0.00S 4 0.005
TOTAL SO011DS MG/L. S830. 8000. 6606. 6450, 6890.
TOTAL 1) PPM 0.524 0.07% - - -
TOX MG/L - - 0.3 0.33 -
1234 PLI/L - - - 44. 64.
U-238 PCI/tL - - - 42. 66.
HIRAN LUPI MG/L - - 0.18% - -
VANADL I LI MG/L 1.7 /7.6 0.6 0.78 1.44
ZANC mG/L 0.51 23. 0.4 0.267 0.72




FORMATION OF

COMPLETION:

Table F.3.9

ALLBVIUN

HYDRALUIL IC FLOW RELATIONSHIP: ON-SITF

PARAME TER

AL KAL INLTY
Al UMINUR
AMMON] A
AMMON LUM
ANT IMONY
ARSENLC

Bal ANCE
BAR 1 UM
BORON
CADMTUM

cal crum
CHILOR (DE
CHROM UM
COBALT
COND ., IN-S1TU
CONDUL TANCE
COPPHR
CYANIDE

F1 UDR) DE
GROSS ALPHA
GROSS BETA
HYD. SULF LDE
1RON

I FAD
MAGNE & 1UM
MANGANE SE
FIE RCURY
MOLYHBDENIM
N1 CKEL
NITRATE

M1 TROGHN, KN
RG. LARBON
PH-240

PH
PHOSEHATE
PHOSPHORUS
P0O-210
POTASS UM
RA-274
RA~2.83
SELENIUM
SILICA

S VI-R

SOD UM
STRONT JUM
SULEATE
SULE 1 DE

68 -4

UNIT UOF
MEASURE

MG/L CACO3
Mz /L
MG/L
MG/L
MG/L
MG/L
p 4
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
UMRO/CH
UMHO/CH
MG/L
MG/L
MG/L
PCI/L
PCI/L
MG/L
MG/L
MG/L
MG/L.
MG/L
MG/L.
MG/L
MG/L
MG/L
MG/L
MG/L
PCl/1
U
MG/
MG/L
PCl/1
MG/L
PCI1/1
PCL/L
MG/L
M5/
MG/L
MG/
MG/L
M/
MG/L

4200.

GROUD WATER QUAL TtY DATA BY LOCAITION
SLIF: HRARD
01/34/783 10 09/744/64

JUNE Y TON

584-04 02/04/83 S5H4-04 04/708/83 584-04 0v/74/83
PARANETER PARAMEVER PARAM- [ER
VALUF+/-UNCERTAINTY VAl UF +/-UNCERTAINTY VAL UL +/-UNUFRITAINTY
286. S540. 540.
- - 0.514
- 544.Y -
- - 3/4.
- - < 0.00%
0.007 0.04Y4 0.0/
—-47.314 -46.314 -3.14b
- (4 0.02 0.04d3
- - 0.42
5h6. HHS. 470.
322. 970. /70.
0.001 0.007 0.004
0.46 0. 15 0.464
7000. 6700. -
0.47 0.049 0.2
- - 4.3
0. 189 0.049 0.064
- - [§ 0.0014
25.14 270. 4/0.
4.22 3.04 B.14
- - (4 0.000?
0.42 0.38 0.4/
0.3 - 414.
388. - -
4120. H4.4 139,
7.2 7.2 6.8
- - 0.08
143. v/ . 99.
- - . .
0.0514 0.0v7 0.277
- - ”Y.
- - 0.00%
1240. 230 . Y4) .
4440. 4700.

(Continued)

e i o= LOCATTON ) = SARPEE 1D AND LOG DATF
5H4-04

<

PARAME TER
VAL UE +/-UNCERTAINTY

582.
0.4

439.

03726785

HB84-04

0A/707/8%

PARAMETER

VAL UE+/~UNCERTAINTY

<

540.
0.1
440.
0.003
0.09
~4.28
0.63
0.0/3
405.
/794.
0.01
0.07
7%64.
0.076
0.01
3.7
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Table F.3.9  jrounn WAIFR WHALLTY DATA BY 10UATTON
S1TH: GRAND JUNCT 0N _
04/31/83 10 ov/44/85 (Continued)

FORMATION OF COMPLETTON: AL{.UVTUM
HYDRAUIL IC FLOW REI ATIONSHIP: ON-SITE

o i e e e | CATTON T = GAMPLE TD AND LOG DATE s m i or oo o

%“B4-04 02/08/83 5H34-04 06/708/83 S534-04 09/24/83 H84-04 03/24/8% HB4-04 04/0//8S
UNTT OF PARAMFTER PARAMETER PARAME TR PARAMETER PARAM:- TER
PARAMETER MEASUKE VAL UF+/~-UNCERTAINTY VAl UE+/-UNCERTAINTY VALUE +/-UNCERIAINTY VAL UF+/~UNCERTAINTY VALUE+/-UNCERTAINTY
TEMP, IN-STTU C-DEGREF 43. 5.5 - - -
TEMPFRATURE € - DEGREE - - - 14. i5.
TH--230 PCI/L - - 0.9 ( 1. ( 1.
TIN MG/L - - - 0.005 { 0.005
FoTAL. SOLIDS MG/ 6350. 6340, : 8400. 7486. 67 16.
foraL u PPM 0.148 0.743 0. 184 - -
Tox MG/L. - - - 0.6 0. 14
U-234 PCI/L - - - i 47.
t-248 PCI/A - - - - 49.
HRANIUM MG/L - - - 0. 1465 -
VANAD I UM nG/L. 6. 5.2 9. 7 .44 6.75
7ZINC MG/L 6.7 4.9 3/. 4.4 2.%56




SLTE 2 BRAND JUNCTLDN

01/34/683 10 09/44/8y (Continued)
FORMATION 0F COMPLETION: ALLUVIUM
HYDRAILIC FLOW RELATIONSHIP: ON-S1TE
s o S S0 o S o et b 808 L4t et S S8 1420 o $428 S S 000 PGS TevR L S e S T S S e e B e v o Ln('Al j(jN Il) - SAMP' [ ]l) AN[) IOG [)n". e £otn s e 1ms avn 2 o7t e SRk s St S Vome TO9S Sk Seae Tare Sin b s S72% S4 oon Ak Si0s See 141 bee ome b e st sion
584-04 09/44/85 $87-04 04/34/83 SR7-04  04/03/83 587-04 09/21/83 747-04  03/22/4%
UNTT OF PARAMETER PARAFIF TER PARAMETER PARAMETER PARAMETER
PARAMETFR  MEASUKE  VALUF+/-UNCFRTAINTY VAL UE+/-UNCERTAINTY  VALUE+/-UNCERTAINTY  VALUE+/-UNCFRTALNTY  VALUE+/~UNCERTAINTY
ALKAL INTTY  MG/L CACO3 575. 364 340. 400. 520.
AL TNUR MG/L < 0.4 - - 0.044 ¢ 0.4
ARMON ' A MG/L - - 37.54 - -
ARMON LU MG/L 524. - - 32.3 95.9
ANTIMONY MG/L ¢ 0.003 - - < 0.005 ¢ 0.003
ARSENTC MG/L 0.44 0.004 0.007 ¢ 0.0014 ¢ 0.04
BALANCGE % 0.8 -4.74 -2.0% 8.85 5.2
BAR LUM MG /L ¢ 0.0S 0.026 0.03 0.036 0.4
BORON MG/L 0.54 - - - 0.47
CADMIUM MG/L 0.442 - - 0.004 ¢ 0.002
CALC UM MG/L 523. 454. 50%. 440. 580.
CHILORTDE MG/L 869. 375, 520. 400. 740.
CHROM1UM MG/L ¢ 0.04 0.007 0.004 0.004 0.02
- CORALT MG/L 0.43 0.004 0.0:38 0.004 0.04
lo COND,IN-SITU UMHO/CM - 2600. 3800. - -
<X CONDUCTANCE UMHN/CH 40004 . - - - 7000.
COPPE K MG /L 0.14 0.0449 0.000% ¢ 0.002% 0.03
CYANIDE MG /L. - - - - ¢ 0.04
FI UOK]DE MG /L. 3.9 - - 5. 0.4
GROSS ALPHA PCI/L - - - ¢ 5.
GKOSS BFTA  PCI/L - - - - %0.
HYD. SULFIDE MG/L ¢ 0.4 - - - ¢ 0.2
TRON MG/1 < 0.03 0.37 0.04%% 0.064 3.4
LEAD MG/L - - - ¢ 0.004 ¢ 0.04
MAGNESGTUM  MG/L 307. 297 330. 350. 300.
MANGANF SE MG/L 3.92 0.46 7.4 1.94 4.
MERCUKY MG/ < 0.0002 - - < 0.0007 < 0.000%
MOLYBDENUM  MG/L 0.35 0.44 0.428 0.076 ¢ 0.04
N) CKE | MG/L 0.38 - - - 0.08
NITRATE MG/L 23. 0.64 - < 0.4 2.
MY TROGE N, KJL MG/L - 24. - - -
ORG. I'ARBON  MG/L 12.7 99.9 63.5 R7.4 -
PH=240 PCI/L - - - - ¢ 4.5
PH 5U 6.9 /. 7.2 7.4 6.8
PHOSPHATE MG/L - - - - ¢ 0.4
PHOSPHORUS — MG/L - - - < 0.04 -
PO-2 4G PCI/) - - - - < i.
POTASS UM MG/L 104. 42.9 14.4 15, 36.
RA-276 PCI/L 7. - - - ¢ i.
RA-228 PCL/L - - - - ¢ i.
SE1ENIUR MG/ 0.199 0.007 0.007 0.002 ¢ 0.00%
S0LL CA MG /L 24.8 - - 22, 10.3
SILVFK MG /L - - - ( 0.00% ¢ 0.04
SN LUM M3/ 940. 449. 490. 490. #80.
STRONTIUM  FG/L 4.7 - - - 6.
SULFATL M /L 4400. 23/0. 2700. 2000. 31100.
SULF 0L MG/ - N - - -



Table F.3.9 GROUND UATER WHAL LYY DATA BY 1LOLATTUN
SYTEz GRAND JUNCTI0N

04734783 10 09/ 4485 (Continued)

FORMATION OF COMPILETIUNz AlLLUVIUNM
HYDRAUL TC FLOW RELATIONSHIP: ON-SITF

bk
(0]
(@e]

LOCATION Ih - SAMPIE 1D AND LOG DATH

584-04 09/44/8S 587-04 04/34/83 S87-04  04/08B/83 $B87-04 09/724/83 747-04 0:3/22/8S
UNIT OF PARAMF. TER PARAME TER PARAME TER PARAMETER PARAMETER
PARAMETER MEASURE VALUF+/-UNCERTAINTY VAI UF+/-UNCERTAINTY VALUE+/~-UNCERTAINTY VALUF +/-UNCERTAINTY VALUE+/-UNCERTAINTY
TEMP , IN-SITU C-DEGREF - 14. 8.5 - -
TEMPERATURE C - DEBREE 15. - - - 10.
TH-230 PCI/L - - - - < 1.
FIN MG/L 0.00S - - - < 0.00%
TOTAL $SOLTDS MG/L. 7440. 4770. 4570. 4790. 6780.
IOTAL U PPM - 0.081 0.0/76 0.08S -
TOX MG/L - -~ - - 0.7
U-234 PCI/L 47 . - - - 29.
11-238 PCI/L S50. - by - 19.
URANTUM MG/L - - -~ - -
VANADI UM MG/L 13.8 0.049 0.0&7 0.03 ¢ 0.04
ZINC MG/L 4. 44 0.02 0.04 O.44 0.1




Table F.3.9 GHOUND UATHR QUALIIY DATA BY L OCATION
STTE: HRAND JUNCT ION )
04/34/82 T0 07/14s8% (Continued)

FORMATINN OF COMPLETION: ALYHVIUM
HYDRALUIL IC FLOW RELATIONSHIP: ON-SITE

-------------------------------------------- LOCATION Th = SAMFIE 1D AND LOG DATE === o e e e e

747-04 0A/0//8S 747-04 0v/05/85
UNIT OF PARAMETER PARAME FFR PARAMETER PARAMETER PARAMETER
PARAMETHK MEASURL. VALUE+/-UNCERTAINTY VAL UE +/-UNCERTAINTY VAl UE+/-1INCERTAINTY VALULE +/-UNCERTAJNTY VALUE+/-UNCERTAINTY
AL KALINITY MG/L CACO3 671. 530.
ALUMINUM mG/L < 0.1 0.2
AMMONTA MG/L. - -
AMMNNILM MG/L 128. 129.
ANTIMONY MG /L. < 0.003 [{ 0.003
ARSENIC MG/L < 0.01 ( 0.014
BALANCE % 3.96 1.8%
BARIUN MG/L < 0.1 ( 0.0
BORON MG/L 0.58 0.47
CADMIUM MG/L ( 0.0014 ( 0.001
Cal.CIUM MG/L 645. S0z.
CHLORTDE MG/L 41030. 1000.
CHROMTUM MG/L. { 0.01 < 0.01
T CNBALT MG/L < 0.05 < 0.0S
o COND,IN-SITU UMHO/CH - -
W CNANDUCTANCE UMHO/CH 5500. 9200.
COPPER MG/ ( 0.02 0.04
CYANIDE MG/L ( 0.01 -
FLUORINDE MG/L 0.6 0.6%

GROSS ALPHA PCI/L . - -
GROSS BETA PCI/L. - -
HYD. SULF{DE MG/L - < 0.1

TRON MG/ 2.01 0.44
I.EAD MG/L ( 0.014 -
MAGNE STHIM MG/L. 434. 3Ré.
MANGANESE MG/L 3.143 2.5
MFRCURY MG/L ( 0.0002 < 0.0002
MOL YBDENUM Mi/L ( 0.01 0.06
NICKEL MG/ 0.04 0.0t
N ITRATE MG/L ( 1. < 1.
NITROGEN, KJL. MG/L. - -
ORG. CARBON MG/L 12.8 13.3
PR-240 PCI/I [{ 1.5 -
PH SuU 7. 6.9
PHOSPHATE MG/L. < 0.1 -
PHOSPHORUS MG/L - -
P0O-240 PCI/L < 1. -
POTASSIUM [ [RV4 39.7 44.8
RA--2764 PCI/L < 1. < 1.
RA-228 PCL/L [{ i. .14
SHLENIUM MG/ 0.00S ¢ 0.00%
SI1.1ICA MG/L 5.8 18.2
511 VER MG/L < 0.014 -
SON{UM me/L 1000. 1050.
SIRONTIUM M/t S.84 S. R
SHLKFATE Mi/L 3360. 3260.
SHEFIDE M/t < 0.1 -



b
O
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FORMATION 0F

Table F.3.9

COMPLETION: ALLUVIUNM

HYDRAULTC FLOYW RELATIONSHIP: ON-S)ITF

PARAME TER

TERP, IN-SITU
TEMPERATURE
TH-230

TIN

TOTAL SOL10S
TOTAL U

TOX

U-234

U248
URANIUM
VANAD I UM
ZINC

UNTT OF PARANFETER
MEASURE VAL UE+/-UNCERTAINTY
C-DEGREE -

C - DEGREE 13.
PCI/L ( 1.
MG/L < 0.00S
MG/L. 747 4.
PPH -
MG/L. 0.65
PCI/L 36.
PCI/L 24.
MG/L -
MG/L < 0.01
MG/L ( 0.00S

MAPPER INPUT

747-04 04/07/8%

FILE: GR.JO4%xUDPGUA 410037 4

GROUND UATER QUAL 11Y DATA BY LOCATION

SLTE: BRAND

JUNE T TUN

04/:34/83 10 09744785 (Concluded)

LOCATION TP - SAMPL

747-04 09/05/8S

PARAME THR

VAL UF +/-UNCERTAINTY

b AND LOG DATE




16-4

FORMATIUN 0OF COMPLETION: ALIUVIUM

HYDRAlU 1€ FLOW RELATIONSHIP:

PARAMETER

Al HALINTTY
ALUMINUM
AMMONI UM
ANT [MUNY
AKSENIC
BALLANCE
BAKIUM
B1)RON
CAbmMIURM
cALC{Un
CHLOKRI1DE
CHROM (UM
CosAl
CONDUCTANCE
COPPEKR
CYANIDE

F1 JOR1DE
GROSS AlI.LPHA
GROSS BETA
HYD. SULFIDE
IKON

LFEAD
MAGNESTUM
MANGANESE
MERCURY
MOLYBDENUM
MICKEL.
NITRATE
ORG. (CARBON
PH-240

PH
PHOSPHATE
P0O-240
POTASS LUM
RA-226
RA-228
SELENIUM
SUICA
G1LVEK
SULIUM
STRONTIUM
BULFATE
SULFTDE
IEMPERATURE
TH-230

F'IN

TOTAL SOLIDS

UNIT OF
MEASURF

MG/L CACO3
MG/L
MG/L
MG/L
MG/L
x
MG/L
MG/L
MG/L
MG/L
MG/L.
MG/L
MG/L
UMHN/CA
MG/L
MG/L
MG/L
PCL/L
PCI/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
Mi5/L
MG/L
mMu/L
MG/L.
PCI/ZL
su
MG/L
PCI/L
MG/L
PCI/L
PCL/L
MG/L
mMG/L
MG/L
MG/L
MG/L
mMG/L
MG/1
C - VEGREE
PCI/N
MG/L
MG/L

PARAMETER
VAL UE+/-UNCERTAINTY

~

8900.
0.04

48S.
60.
0.2

0.014
540.

2.6

0.0002

0.44

0.04

48.
1.5
6.6
0.4

2.
1.

0.005
8.7
0.04
1490.
3800.
A2.

0.005
8434.

CROSS GRADIENT

7

737-04 0A/07/8%
PARAMFTER
VAL UE+/-UNCERTAINTY
463.
< 0.4
0.%7
[{ 0.003
< 0.014
4.86
< 0.4
0.83
< 0.0014
A40.
4080.
< 0.01
< 0.05
/800.
< 0.07
< 0.04
4.4
0.6
< 0.04
675.
2.42
[{ 0.0007
0.08
< 0.04
< 1.
43.34
< 4.5
/7.4
< 0.4
< i.
15.14
< 1.
< 1.
[¢ 0.00%
8.5
< 0.04
10/0.
7 .49
3/770.
< 0.1
16.
< 1.
[{ 0.00S
8300.

03/772/785 10 09/10/8%

0v/04/85

PARAMETER

VAl UF+/-UNCERTAINTY

0.3

5343.
2.49
0.0002
0.14
0.04

14.3

0.00S
7.8
1440.
7.327
3420.
15.5
0.005
8340.

LOCATION T — SAMPLE T AND LOG DATEH
737-04

739-014

PARAMETER

VALUF +/~UNCERTAINTY

<

03/22/8S

739-04 04/707/8%

PARAMETER

VALUE+/-UNCERTAINTY

0.014

8024.
0.02
0.014

It

1

.47
0.014
600.
4.76
0.0002
0.44
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Table F.3.10

FORMATION OF LCOMPLETION:
HYDRAUL JC FLOW RELATIONSHIP:

ALLUV M
CROSS GKRADIENT

737-04 03/22/85
UNIT OF PARAMETER

PAKARMETER MEASURL VALUF+/-UNCERTAINTY
TOX MG/L 0.6
U-234 PCI/L 36.
U-238 PCI/ 24.
VANADTUM MG/L ( 0.04
ZJINC MG/L 0.0%

BROUND WATER WUALITY DAVYA BY FCATIUN

SITE: GKAND JUNCTION

03/22/8S 10 09740735  (Continued)
—————————————— LOCATION ID - SAMPLE 10 AND LOG DATE ——————=————v
737-04  0A/0//8S 737-04  09/04/85 739-04 03/22/8S

PARAMETER PARAMETER PARAMETER

VAl UF+/-UNCEKRTAINTY  VALUF+/-UNCERTAINTY  VALUE+/-UNCERTAINTY
0.44 - 0.6
40. 39. 34.
24. 26. 24.
0.02 < 0.014 ¢ 0.014

¢ 0.00% 0.006 0.06

PARAMETER
VALUE+/-UNCERTAINTY




Table F.3.10

£6-4

FORMATION OF COMPLET (ON:
HYDRAUL IC FLOUW RELATIONSHIPs CROSS GRADIENI

PARAME TER

Al KAL INITY
ALUM (NUM
AMMON ) UM
ANT [MONY
AKSENIC
BALANCE
BAKIUM
BORON
CADMIUM
CALC UM

CHL ORI hE
CHRUMIUNM
CUBALT
CONDUCTANCE
COPPEK
CYANIDE

FL UOR)Y DE
GROSS ALLPHA
GROSS BETA
HYD. SULFIDE
IRON

L.EAD
MAGNESTUM
MANGANESE
MERCURY
MOLYBOENUM
NI1CKEI
NLTRATE
ORG. CARBON
PR-240

PH
PHOSPHATE
P0-240
POTASSLUM
RA-2264
HA-228
SELENIUR
HSTLTICA
SILVER

LD TN
STRONY TUR
SHLFATE
SULFIDE
IEMPERA FURE
TH-230

FEN

TGIAL SOLIDS

UNIT OF
HEASURE

MG/L CACO3
MG/L
MG/L.
HG/L
MG/L
X
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/
urHO/ChH
MG/L
MG/L
MG/L
PCI/L
PCI/L
MG/L
MG/L.
MG/L
MG/L
MG/L
nG/L
MG/L
MGi/1
Mis/L
nG/i
PCL/L
SuU
MG/L
PCI/L
MG/L
PCI/
PCL/L
MG/L
MG/L
MG/L
MG/0
MG/L
Mms/L
MG/L
C - DHUREE
PCI/I
MG/L
MG/L

ALLWV UM

739-04 09/0%5/8S

PARAMETER

VAL UE+/-UNCERTAINTY

( 0.4
0.47
63S.
41.58
0.000?
0.44
( 0.04
< 1.
9.7

7.3

10.6
1.
< 1.
< 0.00S
18.

4200.
7.24
3960.

~

47.
0.005
8530.

~

LROUND WAITER WHALLIY DATA BY | OLAT LUN
Silk: GRAND JUNCTION
03/22/85 10 097 40/3%

742-014

PARAMETER

VAL Ut +/-UNCERTAINTY

$36.
< 0.4
0.54
[ 0.003
[§ 0.04
4.04
( 0.4
0.7
( 0.007
%70.
590.
0.03
¢ 0.04
6900.
. 0.04
( 0.014
0.7
< 40.
80.
( 0.2
5.7
( 0.04
460.

0.00%
OHPH.

0:3/22/85

LOCATION 10 - SAMELE 1D AND | 0G DATE
046/0/7/8%

742-014

PARAMETER

VAL UF +/-UNCERTAINIY

S0?7.

[{ 0.1
0.54
0.003

[{ 0.04
5.59

[{ 0.4
0.79

< 0.0014

655t
673.
< 0.04
( 0.0%
6400.

[{ 0.07

[{ 0.04
0.8

: 0.56

[{ 0.04

S50.
2.77

[{ 0.0002
0.014

[{ 0.04
2.
43.4

[{ 4.5
7.

{ 0.4

< 1.
14.4

[{ i.

4 1.

< 0.00%
9.7

[{ 0.04

300.
$.87
31460.

[{ 0.4
15.

< 1.

[§ 0.00%

7476.

(Continued)

742-014

09/ 40/85

PARAMETER

VALUF+/-UNCERTATNTY

0.005
707G.

PARAMETER

VALUE +/-UNCERTAINTY
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Table F.3.10

FORMATION OF CUMPLETION: ALLUVINN
HYDRAUL IC FLOW REL ATIONSHIP: CRDSS GRADIENT

739-04 09/04/8S
IUNET OF PARAMETER

PAKRAME TER MEASURE VAL UE+/-UNLERTAINTY
Tox nG/L. -
U-234 PCI/L 36.
U-238 PCIN 27.
VANAD [UN MG/L < 0.014
ZINC nG/1L 0.00S

MAPPER TINPUT FILEz GRJO§*UDPI5UI 400375

BROUND WATER nUALTLY
Gl 2 GRAND JUNCI1ION

0:3/22/85 10 ov/10/85 (Concluded)

742-04 0O:3/22/8%
PARAMETER .
VAL Ut +/-UNCERVTAINTY
0.%
414.
31.
[4 0.014
0.0

LOCATION 10 — SAnELE

DAVA BY 11)CAI DN

/742-04 04/0//8S
PARAMETER
VAL UL +/-UNCERTAINTY

0.4Y%
31.
31.
< 0.014
< 0.00%

1 AND LOG DATE
742-014
PARAMETER

VALUE+/-UNCERTAINTY




G6 -4

FORMATION F
HYDRAUILIC FLOW REL ATIONSHIP:

PARAME TER
ALKAL INTITY
ALIMINURM
AMMONIT A
AMMONTUM
ANTIMONY
ARSENITC
BAL.ANCE
BARIUM
BORON

CADM UM
caLcium
CHLORTDE
CHROM)UM
COBALT
COND, IN-STTU
CONDUCTANCE
COPPER
CYANIDE

F1 UOR]DF¥F
GROSS ALPHA
GROSS BETA
HYD. SULFIDE
TRON

LEAD

MAGNE S1TUM
MANGANFGE
MERCURY
MOLYBODHNUM
NICKEI

N ITRATE
NITROGEN, KJL
ORG. UARBON
PB-210

PH
PHOSPHAIE
PHOSPHURUS
PO-240
POTALS1UM
RA-226
RA-228
SELENIURM
SEILCON
SILICA

S LILVER

SOD UM
SERONT LUM
HSULFALE

COMPLETION:

UNIT 0OF
MEASURE
MG/L CACD3
MG/L
MG/L.
MG/L
MG/L
MG/L
4
MG/L
MG/1.
MG/L
MG/
MG/L
MG/L
Ms/L
UMHO/CH
UMHN/CH
MG/L.
MG/L
MG/L
PCIL/L
PCI/L.
MG/L
MG/t
MG/L
MG/L
MG/L
MG/L.
MiG/L
MG/L.
MG/L
MG/L
MG/L
PCL/L.
SuU
MG/L
MG/L
PCI/IL
MG/L
PCl1/L
PCI/L
MG/

MG /L.
M/l
MG/
MG /1
Mi/L
MG/L

585-014

ALLDVIUN
DOUWN GRADIENT

072/03/83

PARAMETHR
VALUE +/-UNCERTAINTY

5140.

0.008
.31
0.02

5%6.

790.
0.0014
0.004

$900.

0.0082

5135-04 04/092/133

PARAMETHR
VALUL +/-UNCERTAINITY

< 0.0014
~-43.71
0.03

Gla.

300.
0.007
0.0132

7200.

< 0.000%5

v/ .
< 0.007

9260.

4500.

e e LOCATION 1D~ SAMPLE 1D AND LOG DATE

S535-04 0v/20/83

PARAMFTHR
VAL Ub+/-UNCERTAINTY

4.87
0.054
< 0.0005
$40.
340.
0.003
0.005

0.00y
3.2
2.714

< 0.004

310.

4.8

( 0.0002
0.214

< 0.014

V9.1

/7.2

< 0.04
100.
18.

4 0.007
21.
0.004
?90.

380,

585-04 03/2%/8S
PARAMETER

3600G.

<

585-01
PARAMETER
VALUE+/-UNCERTAINTY

585 .
0.1
369. .
0.003
0.01
3.63

06/707/8%



Table F.3.11

GROUND WATER WAL L 1Y DATA BY LUCAY (UN
SITE: GRAND JUNGTTOR _
02/04/83 10 o9/40/85 (Continued)

FORMATION 0OF COMPILETION: Al LUV (UM
HYDRAULIC FLUW RELATIONSHIF: DOWN GRADIENI

bk
Yol
(@)

mmmm e LOCATION 1D~ SARPLE TD AND LOG DATE ==

GH5-04  02/03/83 585-04 04/0Y/83 585-04 09/20/83 $85-04 03/25/8S 585-04 0A4/0/7/8%
UNIT 0OF PARAMETER PARAME TR PARAME TER PARAMETER PARAME TER
PARAME TER MEASUKE VAL UF+/-UNCERTAINTY VAl UE+/-UNCERTAINTY VAL UE+/-UNCERTAINTY VALUE +/~-UNCERTATINTY VALUE+/—-UNCERTAINTY

SULFIDE MG/L - - - - < 0.1
TEMP, IN-STTU C-DEBREE 10. 18.5 - - -
TEMPERATURE € — DEGRFE - - - 12.5 15.
TH-230 PCI/ZL - - S.4 1. < 1.
TIN MG/L - - - 0.00% < 0.00%
TOTAL $01L.(DS AMG/L 5440. 6520. 6640. /7498. 7340.
TOTAL U PeM 0.24 0.27% 0.193 - -
TOX mMi/L - - - 0.9 -
U-234 PCI/I ~ - - - 84.
U-238 PCL/L - - - - 84.
URANT UM MG/L. - - - 0.31 -
VANAD TUN mMG/L 0.027 0.4414 0.0v/ 0.414 0.09
ZINC mMG/L 0.03 0.03 0.04 0.05 < 0.00%




Table F.3.11 sRoUND WATER QUALCTY DATA BY LOCAI NN
S11F: GHRAND JUNCTION .
02/704/83 10 uv/10/4s (Continued)

FORMATION OF COMPLETION: Al 1LUVIUM
HYDRAUL.IC FLOW RELATIONSHIP: DOUN GRADIENT

LOCATION IDh - SAMPLE

1b AND LOG DATE

535-04 09/140/8% 586-04 02/02/83 586-04 06/09/83 L86-04 09/20/83 $86-04 0:3/25/8%
UNTIT OF PARAMETER PARAME TER PARAMETHR PARAMETER PARAMETER
PARAMETER MEASURE VAL UF+/-UNCERTAINTY VAI UE +/-UNCERTAINTY VAI Ut +/-UNCERTAINTY VALUE +/-UNCERTAINTY VALUE+/-UNCERTAINTY

Al HAL INITY MG/L CACO3 650. S6?. S70. 610. 618.
ALLUMINUM MG/L ¢ 0.4 - - 0.041 ¢ 0.4
AMMONJ A MG/L. - - 484, - -
AMMNN [UM MG/L 444. - - 310. 393.
ANTIMONY MG/L. ¢ 0.003 - - 0.00% 0.042
ARSENIC MG/L 0.02 0.004 0.027 0.14 0.048
BALANCE % 0.04 -44.27 -3.27 0.7 4.5%
BARIUM MG/L ¢ 0.05S 0.074 0.303 0.099 < 0.4
BORON MG/ 0.67 - - - 0.5%6
CADMIUM MG/L < 0.0014 - - 0.000S ¢ 0.002
CALCIUM MG/L 484. 4u7. S0y . S70. S50.
CHI_OR [DE MG/L B54. BOYS . B4O. 320. 740.
CHROMIUM MG/L. ¢ 0.014 0.002 0.011 0.003 0.02

-n COBAL.T MG/L ¢ 0.0S 0.004 0.047 0.003 ¢ 0.04

5 COND, IN-SITU UMHO/CHM - 6200. 5900. - -

<2 CONDUCTANCE UMHO/CHM 10080. - - - 8900.
COPPER MG/L. 0.07 0.00Y8 0.0005 0.004 0.07
CYANIDE MG/L - - - - ¢ 0.04
Fl UDR)IDE MG/L. 3.7 - - 3.4 3.4
GROSS ALPHA PCI/L - - - - 490.
GROSS BETA PCI/L - - - - 180.
HYD. SULFIDE MG/L ¢ 0.1 - - - ( 0.2
IKON MG/L 114. 13.% 6.09 4.77 16.
LEAD Mi/L - - 0.001 ( 0.04
MAGNEF &) UM MG/L. 292. 3r4. 270. 290. 3140.
MANGANESE MG/L 4.34 4.0/ 334. 4.6 4.8
MFRCURY MG/1L ¢ 0.0002 - - 0.0007 ( 0.0007
MNLYBDENUM MG/L 0.29 0.47 0.36 0.36 0.23
NICKEL MG/I 0.14 - - - 0.42
NITRATE Mi/L < 9. 0.49 - 0.1 ( 1.
NITROGEN, KJL. MG/L. - 3u9. - - -
ORG. CARBON Mi/L - 118, V6.9 78.6 10. 14
PR-240 PCI/L. - - - - ( 1.5
PH {1] 6.9 7.3 7.3 7.4 7.
PHOSPHATF MG/L. - - - - ( 0.4
PHOSPHNRUS MG/L. - - - 0.14 -
PO-240 PCI/L - - - - ( 1.
POTASS UM MG/L. 98. 140. 94. 120. 94.
RA-2764 PC1/I < 1. - - 18. 1.4
RA-228 PCL/L - - - - 2.5
SELENIUM mG/L ( 0.00S 0.00% 0.007 0.002 ( 0.00%
S LLCON mG/L - - - - -
SILI CA rG/zL 25.9 - - 4. 12.6
SIHLVER i /0. - - - 0.002 ( 0.04
SODIUM MG/ 940. 1070. 940, 1000. 990.
STROND (UM ms/L 4.96 - - - 4.7
SULFAIL MG/ 420 . 4370. 4400. 4800 . 3700.
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FORMATION OF

HYDRAULIC FLOW RELATIONSHIP:

PARAME THR
SULF INE
TEMP, IN-STTU
TEMPERATURE
TH-230

TIN

TOTAL S0L.LDS
TOTAL U

TOX

U-234

1J--238
URANTUM
VANAD [UM
Z1NC

Table F.3.11 GROUND WATER RUALLFY DATA BY LOCATION

S11F: GRAND JINCT 10N .
02/04/83 10 09/40/85 (Continued)
COMPLETION: ALLUVIIM
DOWUN GRADIENT
i e — e LOCATION TD ~ SAMELE ID AND LOG DATE — -
SH5-04 09/40/85 SH6-04 02/02/83 SH6-01 04/09/83 586-04 09/20/83 S84-04 0:4/25/8S

UNTT OF PARAMETER PARAME IER PARANE TER PARAMETER PARAMETER
MEASUKE VAL LUE+/-UNCERTAINTY  VALUE+/-UNCERTAINTY  VALUF+/-UNCERTAINTY  VALUF+/-UNCERTAINTY  VALUE+/-UNCERTAINTY
MG/L. - - - - -
C-DEBREE - 10. 1/. - -
C - DEGREE 19. - - - 12.%
PCL/L - - - 4.2 < 1.
MG/L. < 0.00S - - - < 0.00S
MG/L 7420. 4/760. 6620. 4530. 7276.
PEM - 0.384 0.147 0.229 -
MG/L - - - - 0.5
PCI/L 72. - - - -
PCI/L 73. - - - -
MG/ - - - - 0.44%
MG/L 0.4 0.14 0.4 0.25 0.43
MG/L. 0.014S 0.3 0.0% 0.014 0.0S



_ S1Th:z GKAND JUNCT 10N

02/04/83 10 09/40/8% (Cont1nued)

FORMATION OF COMPLETION: ALIUVIUM

HYDRAILIC FLOW RELATIONSHIP:

PARAME TER

UNTT OF
MEASURE

DOUN GRADIENT

586-04 06/0//8S

PARAMFTFER
VAL UE+/-UNCERFAINTY

Al KAL INIT Y
ALURMTINUM
AFMMUNI A
AMFMONITUM
ANTIMONY
ARSENIC
BALANCE
BARIURM
BORON
CADMIUM
CALCTUM
CHLORIDE
CHROMIUM
COBALT
COND, IN-STITU
CONDUCTANCE
COPPLER
CYANIDE

F1 UORIDE
GROSS ALPHA
GROSS BHTA
HYD. SHLF(LE
1RON

I.EAD
MAGNESTUM
MANGANESE
MERCURY
MOL.YBDENUM
NI1CKEL

N [TRATE

N1 TROGEN, KJL
ORG. CARBON
PB-240

PH
PHOSPHATF
PHUOSPHORUS
P0O-2140
POTABS TUM
RA-2726
RA-228
SELENTUR
STILCON
SHICA
SIILVER

SO 1UM
GITRONT LUM
HLLFATLE

66-4

MG/L
MG/L
MG/L
MG/L
MG/L.
MG/L
4
MG/L
MG/L
MG/L
MG/L.
MG/L
MG/L.
mG/L
UmMHO/CHM
UMHN/CH
MG/L.
MG/L
MG/L.
PCL/L
PCI/L
MG/L
MG/
mG/L
MG/L
MG/L
MG/L.
MG/L
MG/
MG/L
MG/L
MG/L
PCI/L
SuU

MG/L.
1M65/L
PCI/L
Mmi/L
PCI/I
PCL/L
MG /L
Mi/L

MG /0

M3 /1.
ML/
M/l

M /1.

CACO3

12.8
< 0.01
364.
4.02
< 0.0002
0.2
0.14
< 1.

586-04 09/40/8S

PARAMETER
VAI UF+/-UNCERTAINTY

650.
< 0.1
438.
< 0.003
0.02
0.5
< 0.0%
0.71
< 0.0014
47 1.
8Y3.
< 0.014
< 0.0%
10080.
0.04
3.7

< 0.1
15.4
2827 .
4.33
< 0.0002
0.22
0.4/

100.
2.4

< 0.005

27.8
990.
4.b64
3730.

LOCATION I - SAAMPLE

589-04 02/04/83
PARAMETER
VALUE+/-UNCERTAINTY
479.
< 0.0014
-4.89
0.08
L

S74.
/749.
0.0014
< 0.0014
4600.

2.72
303.
1.2
0.2
0.98
58.
146.

1090.

3630.

THh AND 1.0G

DATE

589-04 04/08/83

PARAMETER
VALUE+/-UNCERTAINTY

570.

148.58

< 0.001
-3.79
0.06

S814.

840.
0.00S
0.071

6400.

0.0077

< 0.007

1000.

3700.

589-04 09/22/83
PARAMETER
VALUE+/-UNCERTAINTY
5140.
0.19

10.4 .
( 0.00%
0.022
8.32
0.143
0.003
480.
860.
0.004
< 0.0014

0.003

0.54

3.47
0.01
360.
1.614
< 0.00027
0.042
< 0.1
148.
/7.3
¢ 0.04

53.

< 0.00%
i7.
0.004

1300.

2900.



Table F.3.11 #HROUND WATER WAL LTY DAVYA BY 1.OLAT LN
S11F: GRAND JUNCTION .
02704783 10 09/40/85 (Continued)

FORMATION OF COMPLETION: ALILUVIUM
HYDRAULIC FLOW RELATIONSHIP: DOWN GRADIENT

e s 2o e ko e 4o oo e 4 e 4one bant R Sonn 1) S e e $n s s e S st S oo e cres ot S o oo b S l[,CA' I UN II) - Q(\""’l [ 3 I‘) QND l 06 [)AlF v 4t aas Stse o 4 Sedh St S S EVe i A S084 AT S S P8 Sy T 4P S04 SIRG SemE LI SR a1 400 SRS e S sam S e v
586-04 04/70//8S H846-04 ©Y/40/8S HH9-04 02/704/83 589-04 06/08/83 589-04 09/22/83
UNTT OF PARAMETER PARAME TR PARAME TER PARAMETER PARARME TER
PARAMETER MEASURE VALUE+/~UNCERTAINTY VALUF+/-UNUGERTAINTY VAL UL +/-UNCERTAINTY VALUE+/-UNCERTAINTY VALUE+/-UNCERTAINTY
SULFTDOE mMG/L. 0.2 - - - -
TEMP, IN-STTU C-DEBREE - - 13. 8.9 -
TEMPERATURE € - DEGRFE 1S. 19. - - -
TH-230 PCI/L < i. - - - -
TIN mMG/L. < 0.005 { 0.00% - - -
TOTAL SOLIDS MG/L /7486. /74/0. A400. A4030. 6450.
TOTAL U PPM - - 0.277 0. 447 0.302
TOX mG/L - - - - -
U-234 PCY /L. 448. 67. - - -
U-238 PCT/L 146. 68. - - -
URANI UM MG/t - - - - -
VANADIUM MG/L 0.27 0.43 0.027 0.0-8 . 0. 44
ZINC mMG/L < 0.005 0.047 0.0% 0.08 0.39

001-4




Table F.3.11

FORMATION OF COMPLETTON: AlLUVIIM

HYDRAULIC FLOW RELATIONSHIP:

PARAME TER

AL KALINITY
AlL.URINUM
AMMON] A
AMMONTUM
ANTIMONY
ARSENIC
BALANCE
BARIUM
BORON
CADMIUM
CaLCIur
CHLORTDE
CHROM) UM

T cosALT

+—  COND, IN-SITU

2 CONDUCTANCE
COPPHK
CYANTDE

FLUORIDE
GGROSS ALPHA
GROSY BETA
HYD. SULFLDE
IRON

LEAD

MAGNE STUM
MANGANKESE
Mt RCURY
MOLYBDENUM
NICKEL
NLTRATE
MITROGE N, KL
DRG. LARBUN
FH~240

PH
PHOSPHATE
PHUSP HORUS
PO-240
POTASS TUM
RA-276
RA-228
SELENLUM

B LLCON
SuLIca

S 1L VER
sopiur
STRON T 1TURM
GULFALLY

UNIT OF
REASURF

nG/L CACQO3
mMG/L
MG/L.
MG/L
MG/L.
MG/L
x
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
URMHO/CH
UMHO/CH
RG/L
MG/L
HG/L.
PCI/L
PCI/L
HG/L
MG/L
MG/L
RG/L.
MG/L
MG/L.
MG/L
i [E74}
MG/L
MG/L.
MG/L
PCI/L
su
MG/L
MG/L
PCi/L
MG/L
PCI/L
PCI/L
MG/t
MG/L
MG/L
M /I
MG/L
MG/L.
MG/L

589-04 0:3/24%/RS

PARAMIZTFR

~ A~~~

?30.
0.02
0.04

7200.
0.0%
0.014
0.3

260.

430.
0.2
-1
0.014

340.
2.
0.0002
0.06
0.04

39.

OOUN GRALIJENT

HROUND WATFR DHNAL LY DATA BY LUEAT NN

G110k : GRAND JUNC [ 1UN ‘
02/04/83 10 ovs10/85 (Continued)

HR9-04  04/707/8S

PARAME THR

VAL UE +/7--UNCERITAINTY

633,
¢ 0.4
448,
¢ 0.003
¢ 0.014
2.32
¢ 0.4
0.6
¢ 0.0014
665 .
4400.

4 0.014
4 0.0Y
/78300.
¢ 0.07
( 0.01

0.4
3.79
¢ 0.014
340.
2.148
¢ 0.0007
0.014
0.414
¢ 1. !
43.7
¢ i.%
/.
0.4
¢ 1.
AL 4
¢ 1.
¢ i.
¢ 0.00%
7.7
4 0.04
1060.
Hov4
335%0.

LACATION ID - SAMPLE

589-04 0v/0Y/85
PARAMETER
VAL UH+7--UNCERTAINTY

3.0%
3726.
2.08
0.0002
0.04
0.143
{ 1.

9.

/.4

63.7
( 1.

( 0.005%
14.v
1480.

A.68
3%40.

590-04 02/02/83
PARAMETER
VAl UE+/7-UNCERTAINTY

449.

It 0.004
4.54
0.019

$00.
736.
0.002
< 0.001
48140.

0.0422

0.0184

40/.
0.36

0.43

3.6
8.5

B4.9

( 0.002

10330.

34140,

JID AND L OG DA LE  meememsm e omom e o o e e e om0

590-04 0467077973
PARAMIETER
VALUE +/7-UNCERTAINTY

390.

2.4

< 0.0014
-4.96
0.03

493.

990.
0.003
0.052

3480.

4 0.000S



Table F.3.11  SROUND WATER WQUALITY DATA BY LOUAVLON
SYTF: GRAND JUNCTION
02/04/83 10 oy/10/8s (Continued)

FORMATION OF COMPLETION: ALIUVINM
HYDRAUL 1C FLOW RELATIONSHIF: DOWN GRADIENT

i e | (ICATION T = SAMPLE T AND 106 DATE e o o o e e
$589-04  03/7%/85 SH9-04  04/07/85 549-04 09/09/85 590-04 02/02/83 590-01 06/07/43
UNIT OF PARAME I'FR PARANE TER PARAMETER PARANETER PARANE TER
PARAME THR MEASURE VALUE+/~UNGERTAINTY VAL UE+/-UNCERTAINTY VAL UF+/-UNCERTAINTY  VALUF +/-UNCERTAINTY  VALUE +/-UNCERTAINTY
SULF TDE MG/1 - < 0.4 - - -
TEMP, IN-SITU C-DFGREE - - - 10. 15.5
TEMPERATUKE € - DEGKHE 13. 43. 7.5 - -
TH-230 PCI/L ¢ 1. ¢ 1. - - -
TIN MG/ 0.04 ¢ 0.00% < 0.00% - -
TOTAL SNLINS MG/L 7302. 7484, 7550. 6560. 4670.
1014l U PPM - - - 0.376 0.143S
TOX MG/L 0.4 0.22 - - ~
U-234 PCI/L - 99. 84. - -
u-238 PCI/L - 8. 79. - -
URANI LM MG/L 0.27 - - - -
VANADIUM MG/L ¢ 0.04 0.04 ¢ 0.04 ¢ 0.04 0.0SS
ZINC MG/1 0.1 0.03+% 0.074 0.02 0.04

A
'
—
o
no




e0t1-4

FORMATION OF

PARAMETEHR
ALKAIL INITY
ALUM ENUM
AMMON] A
AFMMONLCUM
ANTIMONY
ARSENIC
BALANCE
BARTUM
BORON

CADmM UM
CALCIUR
CHLORIDE
CHROM UM
CUBALT
COND, IN-51TU
CONDUCTANCE
COPPER
CYANIDE
FIUORTDE
HROSS AlLPHA
GROSS BFTA
HYD. SULFIDE
I KON

L EAD
MAGNE S ) UM
MANGANESE
M- RCURY
MOLYBUENUM
N1 CKEI
NITRATE
NITROGEN, K.
ORG. CARBON
PKR-240

'
PHOSPHATF
PHOSPHURUS
PO-240
POTASSTUR
HA-276
RA-228
SELENIUM
HLLCON
HSHLICA

S 11 VER
HObLIuM
HTRONT LUR
HSULEATE

COMPLETION:
HYDRAUL T( FLOW RELATIONSHIF:

UNTT OF
MEASLURFE
MG/l CACO3
MG/ L
MG/L
MG/L
MG/L
MG/L
A
MG/L
MG /L
MG/L
MG/L
MG/L
MG/L
MG/
UMHO/CH
UMHN/CHM
MG/
Mi/L
MG/L.
PCI/L
PCI/L
MG/
MG/L
MG/L
MG/
MG/
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
PCI/
SU
MG/L
ML/
PCI /L.
MG/L.
PCI/L
PCI/L
MG/1L
Fita /).
MG/
M/l
MG/
Mo/l
MG/t

ALLLUVLTUM
DOWN GRADTENT

590-04 09/22/83
PARARETER
VAL LEE +/~UNCERTATNTY
460.
0.048
18. 4
¢ 0.005
¢ 0.004
9.06
0.07

0.0014
480.
&/0.

0.007

< 0.001

0.005

0.067
0.02
4720.
4.23
< 0.000?7
0.04%

0.1414

20.
4 0.002
850,

2500.

HY0-01

? /83

PARAMETHER

VAL UL +/-UNCERTAINTY

-.69
0.1
0.5%6
0.002
SRO.
B830.
0.07
0.014
6700.
0.01
0.014
0.3
240.
140.
0.2
1.14
0.01
340.
1.9
0.0007
0.02

0. 00%

8.%
0.014
?40.
S.Y
3700.

) 0v¥/40/8S

ontinue

LOCATION 11 = SARELE 1D AND LOG DATE
0:3/2%/83%

5%0-04 046/0/7/8%
PARAME TER
VAl UF +/~UNCFRTAINTY
494.
( 0.4
3.36
< 0.004
< 0.01
4.37
< 0.1
0.414
( 0.0014
346.
459.
< 0.014
< 0.0
2700.
< 0.07
( 0.014
0.5
(4 0.04
4 0.01
i77.
0.74
< 0.0007
0.014
< 0.04
< 1.
2.9
< 1.5
/.
< 1.
15.7
< 1.
< 1.
4 0.00%
7.9
< 0.04
49t .
.9/
1370.

590-04 09/09/85
PARAMETER
VAl UE+/-UNCERTAINTY
49¢.
< 0.4
18.5
< 0.003
< 0.01
2.594
( 0.05
0.59
< 0.001
49%.
/59.
< 0.014
< 0.05
A¥60.
0.05

0.6%

23.14
< i.

< 0.00%

16. 4

H40.
©./2
2H70.

03/26/8%

732-01

PARAME FER
VALUE+/-UNCERTAINTY
466.
< 0.1

0.29
0.003
< 0.01
2.43
< 0.1
0.514
4 0.002
540.
930.
0.02
< 0.014
7600.
0.01
0.014
0.9
104 .
60.
< 0.2
0.2
< 0.01
500.
1.
< 0.0002
0.04
0.04
1.

~

< i.
9.5

< 1.

< 1.

< 0.00S

6.7

< 0.04
0.

6.8
3400.



Table F.3.11

™ 0Y/740/8%

FORMATION OF COMPLETION: ALLDVIN

HYDRALILYC FLOW RELATIONSHIP: DOWN GRADIENT

BROUND WATHR RUAL LYY DATA BY LDUGATLUN
(Continued)

e L QCATION T = SAMEDE

590-04 09/20/83 59004

PARAMETFR
VALUE+/--UNCERTAINTY

PARAME TER
VALLIE+/-UNCFRIAINTY

TEMP, IN-S1TU
TEMPEKATURF

-
)
—
o
E=

10 AND LOG DA'IE
0A/0//85

PARAMEVER

VAL UF +/-UNCEKTAINTY

0.4
13.

1.
0.00%
3292,

PARAMETER
VAL UF+/-UNUCFRTATNTY

VALUE+/--UNC



Table F.3.11

BROUND WATER WUALLIY DAYA BY LUCAT LON
SITH: GRAND JUNCTION
02/04/43 1) uv/40/45 (Continued)

FORMATION OF COFIPLETION: ALILUVIIM
HYDPRAUL L FLOW RELATIONSHIF: DOWN GKRADIENI

LOCAVION 1 - SARMPIE

1 AND | 0OG DAIE i e S e s s e i oo s b 2 a0 s et . e e e S b bk e S S i e i b

732-04 04/07/8S 732-04 09/04/8S 733-04 03 733-04 06/07/8S 09/06/8%
UNTT 0OF PARAMETER PARAME THR PARAME TER PARAME TER PARARME (ER
PARAME TFR Mt ASURE VAL UE+/-UNCERTAINTY VAL UF+/~-UNCERTAINTY VAL Ut +/-UNCFRTAINTY VAL UE +/-UNCERTAINTY VALUE +/-UNCERTAINTY
Al KALINITY MG/L CACO3 509. 460. 690. L6 . 6146.
Al LM INUM MG/L ¢ 0.1 ¢ 0.4 < 0.4 < 0.4 0.1
AMMON) A nG/L - - - - -
AMMONTUM MG/L 0.51 . 0.2 0.86 0.54 0.58
ANTIMONY MG/L < 0.003 < 0.003 < 0.003 < 0.003 < 0.003
ARSENIC MG/L ¢ 0.01 ¢ 0.04 < 0.04 4 0.04 < 0.04
BAlL ANCE % 2.73 ~-.44 1.34 3.64 -4.69
BARIUM MG/L ¢ 0.4 ¢ 0.0 < 0.4 ¢ 0.4 < 0.05
BORON MG/L. 0.7 0.66 0,64 0.84 0.77
CADMIUM MG/L < 0.004 < 0.004 ( 0.002 < 0.004 < 0.004
cal Cium MG/L. 665. 392, 510. 640. 464.
CHILORIDE MG/L 1430. B/2. 1400. 1250. 4270.

—  CHROMIUM MG/L. ( 0.04 < 0.04 0.0 < 0.04 < 0.04

' COBALY MG/L < 0.0S < 0.0% < 0.04 4 0.0% < 0.05

= COND, IN-SITU UMHO/CH - - - - -

GV CONDUCTANCE  URHO/ZCH 4000. 7440. - A1300 . 9360.
COPPEK MG/I < 0.0 0.04 0.04 < 0.0? < 0.02
CYANTDE Mi/L ¢ 0.04 - < 0.04 < 0.04 -

F1 UORIDF MG/L. 0.9 0.9Y 0.5 0.7 0.76
GROSS ALPHA PCIL/L - - 185 . - -
GROSS BFTA PCI/L i - - 60. - -
HYD. SUILFIDE mMG/L - < 0.4 < 0.2 - < 0.4
IRON MG/L 0.0H < 0.0%4 4.2 2.04 4.34
LEAD MG/L < 0.01 - ( 0.04 ( 0.04 -
MAGNESTUR MG/L. S8Y. 3614. 4H0. 545, 47S.
MANANESE Mi/L 0.85 0.66 2.2 2.47 1.89
M-RCURY MG/t < 0.000? ¢ 0.0002 < 0.0002 < 0.0002 ( 0.0002
MOLYBDENUN  FMG/L 0.03 0.07 0.03 < 0.01 0.03
M1CKE) MG/L < 0.04 0.04 < 0.04 0.064 0.04
NITRATE MG/L ¢ 1. ¢ i. < Ai. < A. < Ai.
NTTROGEN, KJL MG/L - - - - -
ORG. CARBON RMG/L i2. 10. G222, 20.7 34.8
PH-240 rCi/L < 1.5 - < 1.5 < 1.5 -
PH suU 7. 7.3% 6.8 6.8 7.3
PHOSPHATF MG/L. < 0.4 - ( 0.4 < 0.1 -
PHOSPHORUS  Mi/L - - - - -
PO-240 PCI/L ¢ 1. - ( m. 4 A. -
POTASS UM M /L 12.2 V. AS 7. 42.8 10.8
RA-22°6 PCI /N < A. < 1. < A. 4 1. < Ai.
RA-2.8 PLL/L < A. ¢ A. 4 1. 4 i. ( i.
GEEENIUR Mu/t 0.00/ < 0.00% 0.00% < 0.00% < 0.00%
SILCON M/l - - Y. -
G511 1CA MG /1 6.8 14.8 - 7.8 18.4
S1LVER MG/ L < 0.04 - < 0.04 ¢ 0.04 -
Sub1IUM Mu/1 1060. 9290. 47220, 14%0. 1070,
SIRONT UM /0 h.87 .3 /7.9 7.4 /.24
Gl ot mi /| Q0 2840 L4010, 3490, 34130.



-
'
—
o
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GRUDND WATER WUALTIY DATA BY 10CAYNUN
Table F.3.11 "5 CkaNb JUNCYION _
02/04/83 TO 0¥/40/85 (Continued)

FORMATION OF COMPLETINON: ALLOVIVN
HYDRAIN IC FLOW RELATTONSHIP: DOUWN GRADIEN)

------------------- s m e mm e — e ——e— = LOCATION 1D —~ SAMPLE 1D AND 106G DATE ~———m e e e e e e
732-04 06/707/85 /7.32-04 09/04/8% 733-04 0:3/25/85 /733-04 04/0//8S 733-01 09/04/8S
UNIT OF PARAMETER PARAMETER PARAME THR PARAME 'R PARAMETER
PARAMF TER MEASURE. VAL UE+/-UNCHRTAINILY VAL UF+/--UNCEKTAINTY VAL Uk +/7-UNCERTAINTY VALUE +/~-UNCHFRTAINTY VALUL +/-UNCERTALINTY
SUlL FTDE MG/L. < 0.1 - - (4 0.4 -
TEMP, IN-SITU C-bFLREE - - - - -
TEMPERATURE C - DEGREE 14.5 16. ih. 48. i7.
TH-230 PCI/L < L - < 1. < 1. -
TIN MG/I. < 0.00% < 0.00% < 0.005 ( 0.005 ( 0.005
TOTAL S01.TDS MG/L /864, 4£390. 7922. B092. /7850.
TOTAL U PPN - - - - -
TOX MG/L 0.146 - - 0.:39 -
u-234 PCI/I 58. 39. 39. 43. 44.
u-238 PCI/ZL 38. : 24. 25. 29. 29.
URANIUIM MG/1 - - - - -
VANAD T UM MG/L < 0.014 < 0.014 < 0.014 < 0.014 . L 0.014
ZINC MG/L. < 0.004% 0.043 0.05 < 0.00% 0.00S




02/04/83 10 09/40/85 (Continued)

FORMATION OF COMPLETION: Al LUVIUM

HYODRAUI IC FLOW REL ATIONSHIFP:

DOUN GRADIFNT

e e e et e e o i nnmomeomoe LQCATYON T = SAMPEE 11 AND 1 OG DATE e mm s s s ot e om v o o oo o o o e
/736-04 03/722/8% 736-04 0AK/0//85 /736-04 0Ov/40/85 /38-04  03/725/8% 738-04 06/07/85
UNIT OF PARAMFE. TER PARAME {FR PARAMI THR PARARME THR PARAMETER
PARAME TER MEASURE VAL UIF+/-UNCFRTAINTY VAl UE+/-UNCERIAINTY VAL UE+/-UNCHEKTAINTY VAL UE+/-UNCERTAINTY VALUE +/~UNCERTAINTY
Al KALINITY MG/L. CACO3 S814. 579. S9%. 603. 643.
ALIMINUM MG/L < 0.4 < 0.4 < 0.1 < 0.1 < 0.4
AMMON) A MG/L - - - - -
ARMMONTUM MG/L 0.37 0.3 0.34 0.66 0.75
ANTIRONY MG/L < 0.003 < 0.00¢ < 0.003 0.004 < 0.003
ARSENTC MG/L < 0.014 < 0.04 < 0.014 < 0.04 ¢ 0.014
BAl ANCE % 2.49 3.94 - a0% 4.2 2.6
BAR (LM mG/L < 0.4 < 0.1 < 0.0 < 0.1 ¢ 0.1
BOKON mMG/1 0.73 0.77 0.9 0.76 0.9?
CADMTIUM mMG/L < 0.002 < 0.0014 < 0.004 < 0.002 < 0.0014
CAlL CTUM mMG/L 570. 664 . 496. 470. 422.
CHLORIDE MG/L. 390. 1060. v/ . 6/70. ?44.
- CHROrIUM mMG/1L. 0.03 < 0.014 < 0.01 0.03 < 0.04
1 COBALT mG/L < 0.04 < 0.0S < 0.05 < 0.014 < 0.0S
E; COND, IN-STTU UMHO/CH - - - - -
< CONDUCTANCE URMHO/CHM 2300. /730. 10/80. 7000. 5500.
COPPER mMG/L. 0.0? < 0.07 0.03 0.04 < 0.02
CYANIDE mG/L < 0.014 < 0.01 - < 0.014 < 0.014
FLUORIDE mG/L 0.5 0.8 0.86 0.4 0.6
GRUOSS ALPHA  PCI/L 3465. - - 470. -
GROSS BETA PCI/L 60. - - 425. -
HYD. SHLFDE PMG/L < 0.2 - ( 0.4 < 0.2 -
IKON MG /L. 0.5 0.09 0.0 10. 9.97
I.EAD mG/L < 0.04 < 0.04 - < 0.014 < 0.04
MIAGNE S TUM mG/L 490. S575. 424. 330. 445.
MANGANESE mMG/L 2.7 3. 2.46 1.6 1.4
FMERCURY mMG/L 0.0004 < 0.0007 0.00027 0.0009 < 0.0002
MOLYBOENUM MG/L 0.03 < 0.04 0.02 0.02 < 0.014
NI1CKEI mMG/L. 0.4 0.04 0.0Y < 0.04 < 0.04
NITRATE mG/L 25. 34. 1Y. < 1. < 1.
NI TROGEN, KJL. MG/L - - - - -
ORG. ©'ARBON MG/L 5.3 24. 5.4 14.3 10.8
PR-240 PCI/I < 4.5 < 1.5 - < 1.5 < 1.5
PH SuU 6.8 /. 6.8 /. 745
PHOSPHATE mMG/L. < 0.4 < 0.4 - < 0.4 < 0.1
PHUSPHIRUS mMG/L - - - - -
PO-240 PCI/L < 1. < 1. - < 1. ¢ 1.
POTASS UM mG;/L 5. 15.4 14.7 18. 24.6
RA-22¢ PCYI/L ¢ 1. < 1. < i. < i. < 1.
RA-228 PUL/L < 1. < 1. - < 1. ¢ 1.
SELENITUM MG/L < 0.00% < 0.00% < 0.005 < 0.00% 0.00%
SLLCON M /L 10.3 - - - e
St ICA must - 14.7 22.% 12.3 11.4
HLLVER MG /L < 0.01 4 0.04 - ( 0.014 < 0.014
SODTUM MG/t 1370. 1200. 13%0. 1440. 1200 .
SITRONT UM rhs/L 6.5 /.49 6.66 5.8 H.56
SHEEALN Mu/i 4400. 3870. 3760. 2900. 30%0.



Table F.3.11  GROUND WATER QUALLTY DATA BY LUCAT ION
SITE: GRAND JUNC1)ON ]
02704783 10 09/40/85 (Continued)

FORMATCON OF COMPLETINN: ALLNVIIM
HYDRAW TC FLOW RELATIONSHIP: DOWN GRADIENT

e LOGATIUN TD = SARPLE 3D AND LOG DATE  —mmmom mrm o m oo

/36-04 03/22/85 736-04 0K/70//8% /36-04 0vY/40/8% 738-04 03/2%/8S /738-04 06/70//85
UNTT OF PARAMETER PARAMETER PARAME IHR PARAMETER PARAMETER
PARAMETER MEASURE VALUE+/-UNCERTATNTY VAI UF+/-UNCERTAINIY VALUE +/-UNCERTAINTY VAL Ut +/-UNCFRTATNTY VALLUE+/-UNCERTAINTY
SULFIDE MG/L. - < 0.4 - - 0.1
TEMP, IN-SITU C-DESREE - - - - -
TEMPERATURE C - DEGREE 10. i5. 20. 13. 45.
TH-230 PCI/L < 1. < 1. - < 4. < L
TIN MG/L < 0.005 < 0.00% < 0.00% < 0.005 < 0.005
TOTAL SOLIDS MG/L B728. B792. H220. 42431. 6870.
TOTAL U PPM - - - - -
TOX nG/L 0.5 0.4/ - 0.4 0.146
U--234 PCI/I b6, 60. 714. S4. 52.
U-238 PCI/L 49. A0. 53. 44. 40.
URANT UM MG/L. - - - - -
VANAD LUM mMG/L < 0.014 0.02 < 0.014 < 0.014 0.02
ZINC MG/L 0.06 < 0.005 0.0147 0.2 < 0.005

-
|
s
(@)
o




Table F.3.11 GROUND WAFFR WHAI L1Y DATA HY | DCATLON
S1Tk: GRAND JUNCTON

02/04/83 10 uv/40/85(Continued)

FORPMAT LON OF COMPLETINON: ALLOVINA
HYDRAUL IC FLOW RELATIONSHIP: DOWUN GRADIENT

e e LOCATION T ~ SAMPLE TD AND | 0G DATE = o oo e e e e

0:3/722/85 740-04 0A/07/8% 740-04 09/09/8S

UNTT 0OF PARAMETFR PARAMETER PARAMKE TER PARARLTER PARAME F'ER
PARARME TFR MEASURE VAL UF +/-UNCERTAINTY VALUF +/~-UNCERTATNTY VAL UE +/-LINCERTAINTY VALUE +/-UNCERTAINTY VALUE+/-LINCERTAINTY
AL KAL INTTY MG/l CACO3 676. 50H. S03. S544.
ALUMINUN AG/L ( 0.4 [§ 0.4 < 0.1 0.4
AMMON) A MG/L - - - -
ARMONTUM MG/L i. 49. 42.7 %0.3
ANTIMONY MG/L. < 0.003 < 0.003 0.003 0.003
ARSENIC HG/L [§ 0.04 < 0.04 < 0.04 0.014
BAI ANCH % ~-4.24 0.85 S.314 0.26
BARTUM nG/L < 0.05 ( 0.4 < 0.4 0.0S
BORON MG/L 0.91 0.67 0.67 0.74
CADM LU RG/L < 0.004 [§ 0.002 < 0.004 0.0014
CAtLCTUM MG/L 54S. S10. 600. 498.
CHLORIDE MG/L 4000. 450. 70/. /55.

- CHROM)URM MG/L. [§ 0.04 0.07? ( 0.04 0.014

L‘ COBALT MG/L < 0.0S < 0.014 [§ 0.0% 0.0S

o COND, IN-S1TU UMHO/CH - - - -

O CONDULCTANCE UMHN/CH B424. /7000. A344. /7080.
COPPER MG/L. < 0.07 0.07 [§ 0.07 0.02
CYANTDE MG/L - < 0.04 < 0.04 -
FLUORIDE HG/L 0.63 0.6 0.6 0.764
GROSS AlLPHA PCI/L - 245, - -
GROSS HETA PCI/L - 100. - -
HYD. SULFIDE MG/L < 0.4 [§ 0.2 - 0.4
IRON MG/L 10.3 0.4 0.08 0.06
I .EAD Mis/L - [§ 0.04 [§ 0.04 -
MAGNESTUM MG/L 382. 440. 4/70. 364.
MANGANESE mG/L 4.42 3.7 2.96 3.27
MERCURY mG/L 0.0002 [§ 0.000% [§ 0.0002 0.0007
MNLYBDENUNA MG/L 0.04 0.1414 0.0% 0.42
N)ICKEL MG/ [§ 0.04 [§ 0.04 ( 0.04 0.07
NITRATE mG/L < 1. 2. ( 1. 1.

N ITROGEN, KJL MG/L - - - -
ORG. CARBUN mMG/L - 14.4 14.4 14.4
PR-240 PCI/L - < 1.5 ( 1.5 -
PH sSuU 7.4 4.8 6.9 /.2
PHOSPHATE MG/L. - < 0.4 < 0.1 -
PHOSPHIRUS MG/L - - - -
PO-240 PCI/L - ( i. [§ 1. -
POTASS UM MNG/L 24.8 2. 29.4 31.
RA-224& PCI/IL < 1. [§ 1. 1. i.
RA-228 PCL/L - [§ i. < 1. -
SELEN LR MG/L [§ 0.00% < 0.00% 0.00S 0.00%
SILCON mMG/L - - - ~
SILIEA MG/ 5.2 9.4 4.2 1.3
S ILVER mu/L - ( 0.014 [§ 0.014 -
SapIUM MG/ 11442, PHO . gh3. Y36 .
HIRON L (UM MG/l b.42 H.4 .38 .36
S FALE mnG/tL 3340. 34606, 3260. 4700 .
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Table F.3.11

COMPLETION: ALIUVINM
DOUN GHRADIENT

FORMAT ION OF
HYDRAUL IC FLOW RELATIONSHIP:

BROUND WATER WUALLTY DATA BY LOUATLUN

738-04 09/09/8%
UNIT OF PARAME LR
PAKAME TER MEASUKE: VAL UE+/-UNCERTAINTY
SUt FIDE MG/t -
TEMP, IN-SITU E£-DEGREE -
TFMPERATURE C — DEGREF 17.
IH-230 PCI/L -
TIN MG/L < 0.005
TOTAL SNLIDS MG/L /7430.
TOTAL U PPM -
10X MG/L -
U-234 PCIZ 69.
u-238 PCI/L S8.
URANTUIM MG/L. -
VANADTUM MG/L ( 0.014
ZINC MG/L 0.009
MAPPER INPUT FILE: GRJO4#UNHPGUR4003/2

SI1TH: GKAND JUNCTION 1uded)
02701783 10 uv/40/us (Conclude
----- mmmmmmmmm—— LOCATION ) - SAMPIE JI) AND 1 (G LATE ~—-
740-04 03/22/8S /40-01 04/0//8S /40-01 09/09/8S
PARAME TER PARAMY TR PARARE [ER
VAL UE +/-UNCFRTAINTY  UALUE+/-UNCFRTAINTY VAL UF+/-UNCERTAINTY
- ¢ 0.4 -
10. 15. 16.5
¢ 1. ¢ 1. -
¢ 0.005 < 0.00% ¢ 0.005
4876. 6872, 6790.
¢ 0.1 ¢ 0.1 -
74, 65, 72.
/0. 65 69.
¢ 0.04 ¢ 0.04 ¢ 0.01
0.07 ( 0.00S 0.00u




I11-4

FORMATION OF COMPLETINN:
HYDRAUL TC FLOW RELATIONSHIP =

PARAMETER

Al KAt INTT Y
ALURTNUR
AMMON I UM
ANT LMONY
AKSENIC
HALANCE
BARTUIM
BOKON
CADMIUM
CALCTUR
CHLORIDE
CHROM TUM
Cukat |
CONDUCTANCE
COPPER
CYANIDE

Fi BORIDE
GRUSS ALPHA
GHOSY BFTA
HYD. SULF IDE
1LRON

[ X=1))
MACGNESTUM
MANGANESE
M- RCDRY
MOLYBDENDM
NJ CREI
NLTRATE
OKG. CARBON
PB-240

PR
PHUSPHATE
P(1-210
PUOTALS UM
RA-2276
RA-2728
GELENT UM

S L CA

511 VER
SNHIUM
STRONTTUM
GULFATE
SULEF1DE
[FHPERATURE
TH-230
TN
1014l

UNTT OF
MEASLIRF

rG/L CACO3
mMG/L
MG/L.
MG/L
mMG/L
p 4
mMG/L
mMG/L
MG/L.
mMG/L
MG/L.
mG/L
MG/L.
HMHO/CH
MG/l
MG/
MG/L.
PCL/L
PCI/L
mMG/L
MG/L.
mMG/L
MG/L
mMG/L
MG/L
Mis/L
MG/L.
mG/L
MG/L.
PCi/L
SuU

“ MG/

PCl/L
M3/L
PCI/L
PCl/L
MG /L.
MG/
MG/
MG/L
MG/L.
MG/
M/t
C - WELBREE
PCI/L
MG/

S0 1DS Me /L.

s b

o ;
03/ 24785

SHALE
UP GKRADIENT

e s s e vt 2ran Tans e e o e $248 v At 18 b4 ¥ woam SRS Sees bema e Srus U4 L st Ars i e vr Ceme taes ane et e l r"“(‘
727-04 03/29/8S 72704 046/07/8%
PARAMFE TER PARAIIF TER
VALUE+/-UNCERTAINTY VAL UF+/-~UNCERTAINTY
1600. 1460,
4 0.1 4 0.1
0.29 0.01
< 0.003 4 0.003
< 0.04 4 0.01
~-3.21 ~4.26
0.4 0.51
0.6 0.54
4 0.002 4 0.0014
18. 7.4
360. 347.

4 0.04 4 0.014
4 0.04 [§ 0.0%
3200. 34%0.

4 0.04 4 0.0
4 0.01 4 0.014

2.8 2.4
45. -
4 SO. -
4 0.2 -
4 0.0% 0.06
4 0.04 ( 0.014
6. 1.8%
4 0.0S 0.02
0.0003 [§ 0.0007
< 0.01 4 0.01
0.05 4 0.04
4 1. 4 1.
5.1 H.4
4 1.5 [{ 1.5
8.6 8.2
4 0.1 < 0.1
4 1. 4 1.
6.8 /.08
< 1. < 1.
4 1. 4 1.
< 0.00S 4 0.00%
5.8 B
4 0.014 4 0.01
3430. B340.
0.4 0.34
9. 12./
- 0.2
7. 14.
< q. < i.
< 0.00% ( 0.90%
2098. 2444,

[
10 0/7/2%/86

1ION 1D - SAMEPLE
727-04  09/44/8Y%

PARANMETER
VAL Uk +/-UNCHRTAINTY
1615 .
0.1
0.4%
( 0.003
[§ 0.014
~4.15
0.4/
0.%4
[§ 0.0014
/-
375%.
( 0.014
0.0%
33724,
[§ 0.07
2.9

0.114

( 0.03
2.47
0.08
0.0007
0.01
0.04
1.

8.6
8.3

AAAA

4.9
4 1.
< 0.00%

8.3

13/0.
0.36
2.1
13.
4 0.00%
2150,

1 AND LOG DATE
/43-014

PARARM

447 .
0.1
6.05
0.003
0.01

-3.55
0.4
0.33
0.002

66.

450.
0.04
0.01

5900.
0.03
0.01
0.3

40.

50.
0.2
0.0%
0.01

24,
0.05
0.0002
0.02
0.04

4.
7.7
1.5
40.2
0.1
1.
12.
1.
1.
0.00%
5.5
0.01
1:340.
3.9
2000.

13.5
1.
0.00%
4034.

743-04  0A4/0//8%

03/24/85

- TER
VALUE+/-UNCERTAINTY

(

(

A~

PARAMETER

VALUE+/~UNCERTAINTY

32%.
0.4
5.42
0.003
0.014

~4.64
0.4
0.26
0.0014

92.

838.
0.01
0.0S

4500.
0.02
0.01
0.4

0.41
0.01
4.07
0.014
0.0003
0.04
0.04

-

>
DO daa WaOa o
;‘o-




Table F.3.12  GRUUND WATER WUALTTY DATA BY ©0UAT TN
S1TH: GRAND  JUNGTTON .
03724785 10 o//725/46 (Continued)

FORMATFION OF COMPLETION: SHALE
HYDRAULIC FLOW RELATIONSHIP: UP GRADIENT

e e TS A e A vt vy s 0 S e 14 et ST hTh St LY b e b oA b4t o e fme i1 Smns e s b 1t oo nre l ("’A ] J ('N ] ') - ;AMPI } ] l) nN') I ‘)(' ',A‘ l e e e vaet L s 4w s i o o s e A= e s TR s bmE SmE L e S L Shm A8 b b sbm ame b s o e

/727-04 03/29/85 7?7«04 uA/O//Hb /72/-04 u9/16/8a /43 01 03/21/“5 /43 01 06/707/3%
UNIT 0F PARAMETER PARAIMF THR PARAMPIPR PARAMFIFR PARAHHTER
PARAMETFR MEASURE VALUF+/-UNCERTAINTY VAT UE +/~UNCERTAINTY VAL Ut +/- UNltRlAINIY VAL UE+/- UN[ERIAINTY VALUE+/~UNCERTAINTY
TOX MG/L 0.1 < 0.4 - 0.6 0.145
U-234 PCL/L 2.9 3. 2. < 1. < 1.
U-234 PCI/I1 1.8 2. 1. < 1. < i.
URANIUM mG/L. - - - - -
VANAD TUr MG/ L < .04 0.0% 0.014 4 0.01 0.014
ZINC mG/\. < .0S < 0.00YH 0.044 < 0.0% < 0.005

p—
p—




Table F.3.12 GHOUND WATER QUAL 11Y DATA BY LOGCATION
SETH: BRAND JUNE T LON .
04/2478% 10 07/24us (Continued)

FORMATION NF COMPLETION: SHALE
HYDRAUIL TG FILOW KELATTONSHIF: UP GRADTENI

o e e e e === | BCATION 1D = SAPIPEE T AND L OG DATE s s o s o oo oo i
743-04 09/40/85 743-04 0//25/86
UNTT OF PARAME IER PARAME 1ER PARAMK I'+R PARAME TER P ARAMETER

PARAME TFR MEASURE VALUE +/~UNCERTAINTY VAL UF+/-UNCERTAINTY VAL UE+/-UNCERIAINTY VAL UE+/-UNCEKTAINTY  VALUE+/~UNCERTAINTY
ALKAI INTTY  HMG/L. CALD3 341. 294
ALUM TNUM MG/L 0.1 0.3
AMMON UM MG/L. 2. 1.4
ANT TRONY MG/L < 0.003 -
AKSENIC HG/L. < 0.01 < 0.04
BALANCE % -4.514 ~.02
HARL UM MG/L. < 0.05 -
HORON MG/L 0.52 -
CADMIUM MG/L. < 0.004 -
CALCTUR MG/L 32.2 47.3
CHLOKRIDE HG/L. 955, 9:30.
CHROMTUM MG/L 0.014 0.03

A tosard MG/L < 0.0S -

I CONDUCTANCE  UMHN/CH s78. 4500.

—  COPPHR MG/L. 0.04 -

w  UYANIDE rG/L - -
K1 BOR1DE MG/L 0.56 -
LROSYS ALPHA  PCIL/L - -
GROSS BETA  PCI/ZL - -
HYD. SULFIVDE MG/L < 0.1 -
TRON MG/L. 0.04 0.0%
I.EAD MG/L - -
MAGNE S1UM MG/L. 13.6 19.4
FMANGANESE Mi/L 0.0/ 0.04
ik RCURY MG/L ( 0.0002 -
MOLLYBDENUM — MG/ZL < 0.014 0.4
NICKE) MG/L. 0.0 0.07
NITRATE MG/L < 1. < 1.
OKG. CARBON  MG/L. 79.2 -
PB-240 PCI/L - -
VH s 10.2 .57
PHOSPHATE MG/L - -
PO-2140 PCI/L - -
POTASSIUM MG/L 7.47 $.33
RA-226 PCT/L < 1. -
RA-228 PCL/L ~ -
SELE NI U MG/L. < 0.00S ( 0.00%
SULTCA MG/L 114.4 -
511 VER MG/ - -
SODTUN M/l 14v0. 1530,
STRONI Y UM MG /). 3.146 -
SULFATE ns/L 1/760. 1900,
SULFTOE Mis /| - -
TEMPERATURE € ~ DEBREE 16.5 14.
TH=2540 PEL/I - -
1IN ne/L < 0.008 -
TOTAL SOE DS G 4450, 4140.



Table F.3.12 GKOUMD UAIEK QUAL1TY DATA BY LOGCATION
STrEz GRAND JUNET TON
0377 4/8% T 07/7%/66  (Concluded)

FORMATION (F COMPLETINN: SHALE
HYDRAULIC FLOW RELATIONSHIP: UP BGRADVENT

e o i o e LOEATTON T = SAMPLE 1D AND LOG DATE e e
743-04 09/10/48% 743-01 0//74/86

UNTT OF PARAMETER PARAM IER
PARAME TER MEASUKL: VAL UE+/-UNCFRTAINIY VAL UL +/7-UNCERITAINTY
T0X MG/t - -
U-234 PCI/L i. -
U-234 PCI/L < 1. -
HRANIUM MG/L - 0.002/
VANAD 1 UM MG/L 0.04 0.44
ZINC MG/L 0.007 0.022

MAFPER INPUT FIlL E: GRJO4*UDPGUE 400378

-
'
—
—
~




Table F.3.13 OGHOUOND WAl K QUAL 1Y DATA BY LOLATION
SELE 2 BRI NG TN
0/ 708/84 10 09744704

FORMATENN OF COrMPtETTON: SHALE
HYDRAU 1 FLOW RETATTONSHIP: ON-STTE

PARARE Tt K

Al AL INITY

UNIT OF
Mt AGUKE

mG/1 CACO3

“82-04 02/01/43
PARAME TER
VAl UE+/-1NCERTATNTY

SH2-04
PARArE I FR
VAL UE +/-UNLERTAINTY

- LOCATION 3D -
0 3/30/m%

HAarl ¢

SHZ2-04  0OA/0/7/8Y
PARAIR TFR
VAI Ut +/7-UNLERIAINTY

VAL UL +/~-UNCERTAINTY

AND L OG DA TE e mim e om0
HH2-04

09Y/14/8%

PARAME (LR

PARANME I'ER

442. 477. Ha7. 520.
Al UM ITNOM nG/l - 0.1 0.4 0.2
AMFION LM MG/ - 1t /.7 81.7
ANT T MONY Mo/l - 0.003 0.04/ 0.003
ARSENIL MG/1 < 0.0014 0.014 0.014 0.04
nar ANCE % -4.76 1.414 -2.u9 ~2.32
BAK M MG/ 0.44 0.1 0.1 0.0%
HURUN Mi/L - 0.76 0.1 0./2
CabriIuM nG/L - 0.007 0.001 0.0014
CALGCIUR MG /0 106. 0. A4, 293.
CHE ORI DE MG/ 496. $70 . LT 723. .
cROM UM MG/L < 0.0014 0.0% 0.04 0.014
Cokat | MG/ < 0.0014 0.014 0.0 0.05
CONDUCTANCE  1IMHO/1R - /7300, 6100 . H/50.
COPPER mnG/0 < 0.0005 0.06 0.07 0.07
CTANLDE MG/L - 0.01 0.014 -
HEUDRIDE nG/1L - 1.2 1.3 1.7
LRUGS ALPHA  PLE/L - 200. -
LGHOSS HE LA PCI/ - 50. -
HYD. SULE EDE MG/ - 0.2 - 0.1
1RON MG/ 0.5 0.06 0. 1Y 1.0/
| +AD ne/L - 0.04 0.014 -
FIALNE S UM MG/ 3. LY. Hie.4 1014.
1IANGANE St 1M5/L 0.146 0.3 0. 143 0./%
Mt HCURY MG/ - 0.0607 0.0007 0.0007
HOLYBDENUM M/ 0.14 0.43 0.014 0.47
NICHEL nG/t - 0.06 0.1 0.114
NLIRATE Mu/il < 0.1 i. 1. 1.
NITROGEN, KJL RG/L 10. - - -
DRG. CARBUN . RG/L /4.8 3.9 0.4 9./
Pi-240 PC1/1 - 1.4 1.5 i
rn (31U 7.5 /7.3 /.3 /.1
PHOSPHA T nG/1L - 0.1 0.1 -
") -7 40 PCL/LL - 1. 1. -
FerAsSIun MG/l 13.7 14. . 4 26.6
RA--226 PCIL/I. - 1. 1. i.
G IR PClI/I - 1. 1. -
SEEENTUM Mu/i 0.047 ).00% 0.00% 0.00Y%
SILHEA MG/l - 6.7 H.0 15.2
H1L VLR nu/l -~ 0.014 V.04 -
Hopium MG/I 1090. 1Hv0. 14450. 1440.
SIRUNT TR r /) - 10.2 H.04 12.2
St alt MG/ 1664, 2700, 2440 d490.
SHEE Dt 1G/1 - - 0.9 -
HEPLPE KA T LI C = DLLREE 11. 1. 4.
I 230 Pz 1. 1. -
IIN nu/i 0.00% 0.004 0.00%



Table F.3.13 ttnunn WAIER BUAL LEY DAITA BY 1 DCAT LN

S1IE: GRAND JUNGCION
027087143 10 o2/44/us  (Concluded)

FORMATEUN O COMPLETOON: SHALE
HTDRAM 1C FLUOW RELATIONSHIP: ON-S)TH

e e LUCALIUN MDD = SATIPEE B AND L OG DATE e s i s s e
HH2-04 02/08/83 SH2-04  013/730/H4Y HYH2-04  0A70//8% HH2-04 0¥/ 14/8%
UNTI OF PARAME IER PARATI TER Parai 1rR PARAPIH IER
PARAME T ER Mt ASUKE VAl UE+/-UNCERTAINTY VAl UIF+/-UNUCERITAINIY VAL UL 4/7-UNCERIAINIY VAL UE+/-UNCERTAINTY
TOTAL SOLIDS MG/LL 3370. H510. 5180, 6470.
TOVAL U PPR 0.0/2 - . -
10X 674} - 0.4 0. 14
1234 PLI/L - - 3. 22.
U-234 PCIN - - ?. 24.
HRAN UM Mi/L - 0.036 - -
VANAD I 1IN MG/t 0.0047 0.0+ 0.04 0.0%
7/ INC nG/L 0.05 0.2 0.014 0.0u2

MAPPER INPUT FILE: GRJOAXUDPEUG 100380

m
'
—
-
o))




LORMATTON OF
NYLRADE DL

ConPEF1LTNN:

UNET OF
PARAME TER Mk ASURE
ALKALINTLY  RG/ZL CACU3
AL DM ENUM MiL/L
AFMMON LM MG /L
AT TIDNY MG/L
ARSENI L MG /i
Al ANCE X
AR LR n;/1
BURDN MG/t
CADPLIUN MG /A
CaLLium M3 /L
CHL ORTDE MG /i
CHROMLUR MG/L

i CUlAL | PG/t

U LONDUCTANCE  DFH(/CH

= CUPPER MG/t

" LYAWIDE Mi/L
FIHOKIDE MG/
GROSH Al PHA  PCL/L
GROSS BETA  PCL/L
HYD. SULE IDE MG/
THON MG/t
11 ab M6/
FIALNE $111R Mu/L
MANGANE 3k MG/L
Pl KEURY nG/L
MOLYEDENUR FG/L
MICKE MG /1
NEIRATE Mi/L
OHG. CAKBON  MG/I
12140 PEL/L
vy 50
PHISPHATE MG/
PU-240 PCI/I
POTASS TUR MG/L.
RA- 276 PC1/I
wa 228 PLI/L
SELENINN NG /L
TR MG /L
H1UER MG/t
SUDLHM MG/
GUROND TOR MG /i
HSOEEATE G /L
SUEL D /)
HRIPERATORE €~ I GREE
2040 Pl
1IN ML
TOUEAE S0 by rin/d

Table F.3.14

sHALE

FLOW RELATIONSHIPY @

/744-014

CKOSS GRADIE NI

0:3/7246/8%

PARARME THR
VAL UE+/-LINCEKTAINTY

e
- U

(=3
(=3
v

OO > aa Va0 s
.

<

0.014
1300.
1.6
46.

14.5
1.
0.00%
3304,

Gletindhy WA o Qual 1y
LIz HRAND INE L TON
O/ 06785 118 O/ /7275706

DATA BY 1 OCATTUN

S LOCANION JD - SARPELE T AND LOG DATE -

/4404 0VA/O//1S /744-04 OY/44/01% /44-04  0//2%/86
PARANMF TER PARAMIZTER

VAL LIE+/--0NCERTAINILY VAL LIE+/-UNCERTAIMTY

PARAII TFR
VALUE +/-UNCERIAINLY

264.

arhi. 264,
< 0.1 0.7 0.3
1.9 1.9 0.9
< 0.003 ( 0.003
< 0.01 ( 0.014 < 0.014
~-4.814 0.6 0.27
0.26 0.36 -
0.A43 0.66 -
< 0.001 < 0.0014 -
44.4 30.8 3b4.4
207°0. 2060. 1900.
< 0.014 0.04 0.03
< 0.0% ( 0.0% -
%000. /7070, $000.
< 0.07 0.04 -~
< 0.04 - -
0.9 0.9
- ¢ 0.1 -
< 0.04 < 0.0 0.0%
< 0.014 - -
1.94 b.A 6.72
< 0.01 0.046 0.04
< 0.0007 ( 0.0007 -
0.02 0.01 0.142
< 0.04 0.04 < 0.04
< 1. ( 1. ( 1.
4.6 2.5 -
< 1.9 - -
8.7 B.4 8.21
< 0.1 - -
< 1. - -
b/ H.H6 7.4/
< 1. < 1. -
< 1. - -
0.00% < O.004 < 0.005
5.9 H.6 -
< 0.014 - -
1230. 142/, 13140.
1.84 FET -
My 4. 2.9
< 0.1 - -
iH. i/. 16 .5
< 1. -
( 0.00% ( 0. 00 :
3794, detio, 3890,

PARAME IR
VAL Uk +/7-HINCERTALNILY




FORMATLON OF

MAPPER INPUI

COMPEETION:
FlLOw RELATIONSHIP: CROSS GRADIENT

UNTT
MEASUKE

[ [E741

PCL/L

PCI/N
nG/L
MG/t
ni/L

FILE:

Table F.3.14

SHALE

/744-04 013/726/8%

PARAIMKF THR
VAL UE +/-UNCEHITAINTY

0.1
< 1.
< 1.
0.0%
< 0.05

LGRJO4XUINPGUB 100377

WAL LY DATA BY 1 OCATION
(Concluded)

BROVWND WA R

(D O// 87136

1 AND L OO bAILE
744-04  09/43/48%

VALUE+/-UNCERIAINTY VAL UF+/--UNCERTAINTY



Table F.3.15 GROUNL UATEKR GUAL T (1 DATA BY 1 GCATITON
SUEE 2 BRAND JUNCE o
OH/PS/HG 10 09/ 16/8%

FORMATION OF COMPLETTNON: SHALE
HYDHAUL ) FLOW RELATIGNSHIP: DOUN GRADIENI

i e e LOCAL TN 1D = SARPEE 1D AND L OG DALE  m e e m s -

728-04 0:3/2%/8% 772804 0A/07/8% /7728-02 0A/0//8% 7,3-03  0A/0//8S /728-04  0A/0//8Y%
UNTT OF PARAME TER PARARME TER PARANME [+ R PARAMF TER PARANE LR
PARAMETHR Mt ASURE VAL Ut +/-UNCERTAINIY VAL UIFE+/-UINCERTAINTY VAL LIE +/-UNUCFRITAINTY VAL Dt +/-UNCERTATINTY VALUE+/-UNCERTAINLY
Al KAL IN) 1Y MG/t CACON 44 1. Sht, Sue. Hhtl. 554.
Al I ENUN nG/L ( 0.4 < 0.4 ( 0.1 < 0.1 < 0.1
AMMON UM MG/ 17 .4 /.97 /.81 7.24 /.44
AN T EMONY MG/L 0.003 < 0.003 ( 0.003 < 0.003 < 0.003
AKRSENILC MG/L < 0.014 ( 0.594 ( 0.014 < 0.04 < 0.01
BAl ANCE 4 -./8 2,414 1.52 3.07 2.08
Bakum MG/L < 0.1 < 0.4 ( 0.1 ( 0.4 < 0.1
HOMON rhi/L 0.54 - 0. 49 0.49 0.44
CabMiiM MG /1 ¢ 0.007? ( 0.0014 < 0.0014 < 0.0014 ( 0.0014
CALCLUN 1M6/L S48. R R 374. 320.
CHUORIDE nG/L 800. 446, 436, 477, 432.
CHROMIUN MG/ 0.02 ( 0.014 ) < 0.04 ( 0.04 < 0.014
- connt 1 MG /1 < 0.014 < 0.05 < 0.0% < 0.0S ( 0.0%
' CONDUCTANCE  UIMHO/CH 6300. 2370, 220, M0, 21320.
- Chwrtk MG /1 0.014 < 0.07 < 0.07 < 0.0?2 4 0.02
Vo) CYANILDE MG/L < 0.014 < 0.014 < 0.014 < 0.014 ( 0.014
ELUURIDE MG/ 0.4 0.5 0.9 0.5 0.5
LBROYYS ALPHA PLL/L 120. - - - -~
GROSY st 1A PC1/ 90. - - - ~
HYD . SULEIDE MG/L < 0.2 - - - -
1RON MG/L 2.5 1.56 1.08 4.45 4.53
[X11)) /L < 0.01 < 0.019 < 0.01 < 0.014 < 0.01
FIAGNI- S THM MG/L 3608. 166 . 167, 170. i88.
MANUANE Sk MG/t 1.7 0.8 0.9 0.95 0.74
FIE REDIRY MG/L ( 0.000? ( 0.0007 < 0.0007 < 0.000¢ ( 0.000%2
1101 YIBOENOM MG/L 0.03 < 0.01 ( 0.04 < 0.014 0.01
NICKHI MG /1 < 0.04 ( 0.04 0.04 < 0.04 0.04
NLIRATE M/l 1. < 1. < 1. < 1. ( 1.
ORG. CAKBON - mG/L 110. 1r.2 ir. i2. 11.2
PH--210 rPeL/L ( 1.5 < 1.5 . - -
PH sy 8. /.27 /.7 7.2 7.7
PHOSPHATE nu/L ( 0.4 < 0.1 ( 0.1 < 0.1 ( 0.1
PO-240 PLI/L < 1. < 1. - - -
POTASS UM Mu/L 24.2 146.9 16.0 i/. 16.7
RA-776& PC1/1 < 1. < 1. - - -
RA-7/28 ret/L ( 1. < 1. - - -
GEEENIUR MG/L ( 0.00% ( 0.00% < 0.00% < 0.00% ( 0.004
S CON /L - - - - -
SILLCA rnG/i 0.9 6./ H.3 0.9 8./
SRR LIV < 0.01 { 0.014 ( 0.014 ( 0.04 < 0.01
Son oM M/l 960. SH6. ERER Hrbh. H319.
STHONT TUN /L 6.3 3.4 3.3 3.2 3.44
sl atl Pl /1 3400. 1440, 1440, 1400. 14350.
S LDE M/l - < 0.1 ( D4 ( 0.1 < 0.1
Terer kaltng - DEGREE 11. 2. 1. 2. 12.
i 220 [ ( 1. { 1. - -
TH- 40 Velza - - - - -

EEEEE————————— R ——m—S
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Table F.3.15

FORMATION OF CORPLETI0ON: SHALE
HYDRAUL TC FLOW RELATIONSHIP: DOUN GRADIENE

03/ 2%/18%

BRUDND UAITER WD 110 DATA B EDEAN

G100 GRAHD JUNU 1 TON )
03/ 20/85 11 uw/asaty (Continued)
e e LOCAT VN TB o SARPLE 10 AND 1 OG DATE  mmm m e e o ko m o
7728-04 0A/0//8% 72800 0AZ07 /N /M-03  0A/0//8S 7268-04 0A/0//u5

/28-014
UNIT OF PARAMHTHR

PARARETER MEASUKE VAL UE+/-1INCERTATNIY
TIN nG/t < 0.00%
TOTAL S0L (DS Ms/L Ab600.
10x nG/I -
LU-¢34 PCI/L 64.
U-738 pCl/ZL 47.
Vi tUM rnG/sL < 0.014
ZINC PG/ § 0.0S

PARAM TER
VAL UF +/-UNUERTAINITY

( 0.00%
RLYCIIN
0.724
33.
24,
0.0?2
¢ 0.00%

PAaRAME HER
VAL LIt 4/ “UNCERIAINLY

< 0.00%
3hH84 .
0.29
< 0.04
< 0.00%

PARARE TER

VALUL +/-UNCERTAINTY

<

<

0.005%
3468.
0.4

V.04
0.00%

PARAMETER
VALUE +/-LUNCERTAINTY

< 0.005
3638.
0.1
< 0.01
< 0.00%




FORMATLON OF

CORMPLETION:

Table .3.15

SHal E

HYBRAW 1C FEOW RELATTONSHOP : DOUN GHALIENI

PAKAMt THR

At KAL INGTY

Al 1IF NI
AMPON UM
AN LFFINNY
ARGENIC
HAl ANVE
Bak
HORNDN
CabrIumM
cal o
CHIE O bE

CHROM LU

a LUBAL

' CONDUE TANCE
— . e

5 LOPELR

—  CYANLDF

FLUORIDE
GRUSYS Al PHA
GROSYS bBETA
HYD . SULE LD
1RON

I .£AD

FIAGNE S UM
MANGANE SE
ME HCHIRY

MO YHBO FNUI
NICKE)
NIVRATE
OKG . CARBON
PH-240

PH
PHUSPHA LE
PO-240
POITASS O
RA-?2764
RA-2278
SEILENITD
SHCON
SHICA
H11LVER
SOHDT0mM
STHRONLUR
SUEFATE

HSULL Lot
TEREL RATURE
W70

-7 0

UNLT OF
Mt ALUIG
MG/ CALOGS
MG/
MG/
MG/t
(374

v

mG/1L
MG/L.
MG/
Mi/L
MG/t
M5/
MG/L
HIMH(O/CH
MG/

M /L
MG/
PCL/L
PC1/1
MG/L
MG/
M/t
MG/
MG/
MG/
/L
mnG/I
MG/L
MG/L
PEL/L
SuU

/0
Pel/iL
/L
PCl/i
PCL/L
mMG/L
/70
PIG/IL
Mo/L
MG/
e/t
M/t
'/
= btGrEF
PEE/
rcE/so

723-0% 04707785
PARAMH T R
VAL UF +/-UNCERTAINILY

S58.
( 0.1
7.5H
< 0.003
< 0.04
-2.8
< 0.4
0.5
< 0.6014
3114,
463.
< 0.014
( 0.0%
2H20.
( 0.07
< 0.014
0.5

1.51
¢ 0.01
179.
0.9
0.0007
0.014
0.04

~ A~

1.0

b

16.9

( 0.00%
8.1
( 0.01
H2P7.
3.46
1970,
( V.1
7.

YNNI

BROVIND WA e 1 DAL vy DAEA iy
L
(VYR SV4 2 1Y

Pratakiv teR
UALUE+7 UNCERIAINDY

SAer.
0.1
L1TN
0003
0.01
0.1
0.0%
0.5
0.001
484,
746,
0.014
0.04%
A200.
0.0

0.6

0.1
0.4/
0y,
1./)‘
0.000r
0.03
G.04
6./
%
7.4
22.4
1.

0.004%

B8H0.
hao

NIV FIVETAN

- LOLAYVION 1D
7728-01  u2/709/13%

HAMELE

ravaMr (v R
VAL UL +7 UNCEKITAINLY

ALY
< 0.003
( 0.04
-4.2/
( 0.0%
0.6
< 0.0014
430 .
730,
< 0.014
4 0.04%
AY0O .
4 0.07

0.64

( 0.4
6. 49

rye.
1.6
4 0.0007
0.04
0.04
./
14.3

< 0.00%
1.3
/0.
H.%4
2ur0.

A

Pl Aab oy

(Continued)

OND 1 OG DALE —mmmm e e e
/72302 UV /0Y Y,

/72303 0v/09/85
PARAME I LR
VAL I ¢/-UNLERTAINTY
He7.
( 0.1
7.5
< 0.003
< 0.01
~4.82
< 0.0%
0.6
( 0.0014
419.
801.
< 0.01
< 0.0%
A700.
< 0.02

0.62

/723-04 0Y/70%/8Y
PARAIN TR
VAL UL +/-UNLEIKTAINTY

LYi?2.
< 0.1
17 .3
( 0.003
< 0.01
0.34
( 0.0%
0.5H08
< 0.0014
466.
LY/ .
< 0.014
< 0.0%
6900 .
< 0.02

0.63

284,
1.614
0.000%
0.04
0.04
6.8
3.7

870.
H.

2680.

1.



-n
1
—
~no
~no

Table F.3.15 5ROUND UAeR QDAL LIY DALA 67 1 DCATION
GY0E: LIAND JUNEC L ITON .
0175785 10 o/4s, (Continued)

FORMATION OF COMPEETTUON: SHALE
HYDHAUL 1 FLOW RELATIONSHIP: DOUN GRADIENG

i e e e LOGATTON TD = SOIPEE 1D AND LG DATE  wmm o im o om s i
728-0%  046/70//8% /72804  OY/707/8S /2002 O9/GY745% /283--03  02/709/4% /28-04 07/0%/8%

PORAE TER PARAIN- TER

UNLT OF PARAIM TR PARAME- 1+ R PARARME TER

PARAMETEK Mt ASUKE VAI LIE +/-UNCERTAINTY VAL UE+/-(INCERITAITNTY VAL U4 7  UNCERIAINILY VAL UE +/-UNCI KTAINTY VAl UE +/-UNCFRTAINTY
TIN MG /L 4 0.00% ( 0.00% ( 0.00% 4 0.00% ( 0.00%

TOTAL S0 Dy P/ 16/2. H9730. S50, HULO. L1370,

10X MG/ 0.14 - - - -

U-2:14 PC /1. - HS . Y né. H4.

=230 PCIAN - 49. 44. L4, K.

VANAD TUN rG/L 0.02 4 0.01 4 0.01 ( 0.01 0.02

Z1INC NG/ 4 0. 00% 0.04/ 0.046 0.016 0.016




Table F.3.15 tiudIND WAIER QUAL 117 DAIA BY 1 HEATINDN
S s GRAND JUNE Y TUN .
0.1/ 25/85 10 /467135 (Continued)

FORMAT ION OF COMPIETION: SHALE
HYDRAUL I L OW REDT AVTIONSHIP: DOUN GKADIENI

e e me s LACATTON DD = SARPLE LD AND LOG DAL =mm e e
04 026708

728-0% 0?/09/8% /72901 064/04/8% /29-04  04/0/78% /29-04 0%/44/8%

/73
HNE OF PARAME TER PARAME TR PARAFF TER PARAME IR
PARAMF THR ML ASHDKE VAL UF+/-UNECERTAINITY VAL LIE 47 -HINCEICTAINTY VAL LIE+/ LINCERIAINTY VAL U +/ -UNCEKTAINTY

PARAME TLR
VAL LI 4 /-UNCERTAINTY

Al KAL INLILY MG/L CACD3 $47. 400. 434, 244, 1700.

AL UM ENUM MG/L < 0.1 0.0 ( 0.1 < 0.1 0.2
AMFIUNS UM ni/ 17,2 1.8 4.4% 3.2 .64
ANT I HONY Mi/L ( 0.003 0.00%) < 0.004 ( 0.003 < 0.003
ARSENIL MG /i < 0.014 0.044 0.04 0.014 < 0.014
BAl ANCE % -4.54 2. hb ~3.096 .6 3.58
HAR UM MG/i < 0.0% 0.7 0.44 0.34 0.8
HORUN nG/L 0.58 0.2 0.53 0.54 0.02
CADM S UM MG/t < 0.0014 < 0.007 < 0.004 < 0.0014 < 0.002
CALL LUM MG/L 447, 110. 1/ .h 5.8 320.
CHL ORI DE neG /1 765. 2400 34K0. 4040. 300.
CHROM UM MG/L 0.04 0.03 < 0.04 < 0.04 < 0.014
CORAL T MG /1 < 0.0% < 0.014 < 0.0% < 0.05 < 0.014

T CONDUCTANCE  DIMHO/CH 4900. 2000 . BOVO. 14590, 9900.

—  COPPEK i/t < 0.0? 0.04 < 0.0v < 0.02 0.04

N LYANLDE /L - < 0.01 < 0.014 < 0.04
FIUORIDF MG /1 0.67 7.6 1.3 1.2 0.8
GHROSS ALPIA  PCLAL - /0. : < 40.
GROSS HETA P/ - < 50. - - 160.
HYD. SULF (- /L ¢ 0.4 3.0 ¢ 0.4 S.
1KON nisi 0. 1R < 0.0% ¢ 0.03 ¢ 0.03 ¢ 0.0%
LEAD MG/t - < 0.01 < 0.014 - < 0.014
MAGNE S TUM ni/ 2/7. 0.7 4./7 7.64 < 0.01
MANGANE SE MG /L. 1.6 < 0.0% < 0.014 0.05 < 0.05
MERCUKY MG/ < 0.0007 0.0002 < 0.0007 0.0007 < 0.000%2
MOLYHDENDR  FG/L. 0.04 0.1 < 0.014 0.02 0.06
NIYCEL L MG/ 0.0/ < 0.04 < 0.04 ( 0.04 < 0.04
NLIRAIE MG /L 6.8 < 1. < 1. ( 1. 1.
ORG. CAKBON MG/ 14.8 - q4.6 2.0 20.6
PH-210 PLIE/L - « TS < 1.5 - < .5
PH su 7.4 1.4 9.2 9.4 12.6
PHUSPHATE M/ - < 0.1 < 0.4 - < 0.1
PO-240 PCIA - < 1. < 1. - < 1.
PO ASS LR M /L. 22.7 22. .4 5.4 149.
RA 226 PC1/1 ¢ 1. < 1. ( 1. < 1. < 1.
RA-2028 PCL/L - ( 1. ( 1. - < 1.
GELENTUM MG/ ¢ 0.00% 0.0114 0.00k < 0.00Y% ( 0.00%
SULEDUN /L - - . - 1.6
SIICA M/ 9.4 1204 §o4 11.6 :
S0 VLR iz - ( 0.04 < 0.04 - < 0.014
G001 UM MG /1 870. 17860 2710 . 250, 790
STROND LU ML 5.5 2.4 2. 64 Y 0./
SULEALE FiG /1 2/00. 3140 9. Y. 4 240.
SULE 1t izl - « 0.1 - -
TERPLKATUKL €~ DGR E 16 14. 1. T 1%,
TH-2 50 P/ - - < 1. - ¢ 1.
TH-2330 FCI/G - ( [ - - :



m
|
—
N
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FORMATLON OF

COMPLETUON:

Table F.3.15

SHALE

HYDRAUL YL FELOW RELATTONSHIP: DOUN GHRAlE N

PAKAMETHR
1IN

1O1AL S DY
10X

-234

U-238

VANAD TUN
ZVNC

UNIT OF
MEASURE

728-0%  09/0v/4%

PARAME [HR
vat LiE+/7-UNCERTAINTY

mMG/tL
nG/L
MG/IL
PeIszt
PCi/t
MG/L
MG/t

< 0.00%
5320
9.
47.

( 0.014

0.047

4

SHit:

GROUND WA TR WAL 1LY DATA BT 1AL ON
GRARD JUNE LT ON

G4 25708 11 ov/4s14 (Continued)

0.00%
44472,

1.

1.

0,119

;.Y

- ceese LOGCATION TD
/779-01  04/0

PyrAakh 1ER
VAL LIE+/7 UNCERTAINLY

= GAMPLE 10 AND 100G DATE —mmmmmmmmm e
72901 04/07/8Y

PaRkAlMETER

VAL U4/ -UNCFRTATNTY

4

0.00%
LY
V.54
/.

7.
0.014
0.00%

/72904  09/45/85

P ARAIH TER
VAL tE +/-UNCERTATNTY
( 0.00%

A650.

13.

4.

0.03

0.00%

/73404 04/ 24704

PARANME 1 ER

VAL UE +/--UNCERTALINTY

<

0.00%Y
2994 .

0.2

1.

1.

0.014

0.0%




FORMATLON 1
HYDRAUL ) C

PARAME Tt K
Al KAL INLTY
AL LI ENDM
ALFON 3 LIr
ANT LMINY
ARSGENIL
HhaANCE
BARILIM
HURUN

CADMI UM

Al c Lo

CHI ORIV DE
CHROMTUM
ChbAl 1

! CUNDUC TANCE
COVPER
LYANIDE

Hl DGR 1 DE
LRUSS Al PHA

Yyl

GROLS BETA
HYD . SULE U
JKON

| FAD

FAGNE SR
FIANGANE B
Fll KEUKRY
ML YHEENDM
NICKHI
NLIRATE
ORG. CARBON
Ph-240

(W]
PHOSPHATE
Pi-240
POrAsSS LM
RA--7 4
RA-2278
SHEEENITOIM
SV CUN

S 1CA

S VER

SGp oM
STIONT UM
SHEbnt
Ot
TEMPERATLRE
L 230

LHE- 2030

COMPLE T (e
FLOW RETAVTIONSHIP 2

UNLT OF
Mt AGURE
MG/L CACOY
Mu/L
MG/
MG/L.
MG/

%

MG/

M6 /L
MG /L

M /0.
MG/L
M/l
rMG/I
HIMHO/CH
MG/

rhs /L
MG/I
reL/L
rCI/
MG/L.
MG/
Mu/L
M/

M /L
MiL/L
mu/L
mMG/1L
MG/
MG/
PCL/L
suU

MG /L
PCl1/1L
MG/L
PCI /I
P/l
MG/L
Mu/L
MG/
Mu/L
MG/
Mo/l
MG/
i/t

C - blokke
ezl
PEI/7G

Table F.3.15 GROUND WATIR QUM 11 DALTA BT L UCATION

SYE: GRAND JINU T HON .
O/ /8% ) 02/ 46714% (Continued)
SHAL E
DOUN GRADIENT
o o o = = LOCATION T = SARPELE 1D AND L UG DATE == rm mmim i e e e
734-04  0A70/7/8S 734-04 03/29/0% / =04  0A/0//8% /73501 09/146/4%

0Y/ 437184 /73504

raRAn- 1R
VAl LIF+/7-UNCERTAINITY

ParAarr I'rR
VAl LIF /- HINLERTAITNILY

PARAME TER
VAL Ut +/-UNCERTAINILY

PORAMF 1R
VAL U +/-UNCERTAINITY

PARAIM IR
VALIIE+/-UNCERTAINIY

1H9h. 393.

1504 . 350. 334L.
0.23 0.2 0.7 ( 0.1 0.3
5.3y 4.7 1H. 4 ?.04 1.5
( 0.003 ( 0.00:3 4 0.003 0.003 0.042
4 0.01 ( 0.014 0.0114 0.07 0.04
0.4614 ~-3.1/ ~ - —~3.0Y
0.49 0% ( 0.1 ( 0.1 < 0.0%
( 0.01 0.0% 0.4y 0.63 0./72
< 0.001 ( 0.001 < , 0.007 ( 0.0014 < 0.601
194. 2%/ . 44, 16.3 4.42
554, 7 4t 2/70. $00. 4690.

( 0.01 4 0.01 .03 ( 0.014 < 0.01
( 0.0% ( 0.0% 4 0.01 4 0.0% 4 0.0%
/7000. H449 . 2400 . 244%. 2928.

0.03 0.06 0.2¢ ( 0.02 0.02
( 0.01 - 4 0.014 - -
0.5 0.4hH6 2.1 3.4 4.7
- 0. 3 < 0.2 - 4 0.1
( 0.0+ ( 0.04 0.1 ( 0.04 0.22
( 0.014 - ( 0.04 ( 0.01
( 0.014 4 0.034 0.7 ( 0.01 0. 36
( 0.01 004 ( 0.05 ( 0.01 0.06
4 0.0002 4 0.0007 0.0009 ( 0.0007 < 0.0002
0.02 [ VoY V.42 0.06 0.04
( 0.04 O0.1414 4 0.04 0.05 4 0.04
1. 1. 1. ( 1. ( 1.
20.8 17 .4 - - 24.4
( 1.9 - - ( 1.5 -
12.5 12.4 14.H 10.4 9.4
( 0.4 - ( 0.1 ( 0.1 -
4 1. - - ( 1. -
96.8 hb ./ 6.5 H.bHH 3.24
( 1. ( 1. - - 4 1.
( 1. - - -~ -
0.00/ 4 0. 004 0.0r4 0.0146 0.00/s
1.2 2.4 70.4 24.6 2H.%
( 0.014 - ( 0.04 ( 0.01 -
874, B47. 370. LHrbh. 640 .
10.9 12, 0./ 0.3 0.1
10/. 176. 240. 347. 184,
0.3 - -
4. 16, (KR i/. 1.

( 1. . E ( i. -
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Table F.3.15 jnimm WATeR G L1d DATA K T BCAN DN
Stk LEAND JUNGIHITON
v s/25/8% 10 ov/asah (Concluded)

FURMATL TN OF COMPLETION: SHALE
HYDRAIN JC FLOWU RELATTONSHIP : DOWUN GRADIENY

T s e e = e — s s s LCATTON T = SAMELE 1D AND L DG DATE o e e e e s
731-04 06707784 /734-04 0Y/43/7un 7 3h-04 0472978 /7495-04 04707784 /3504 09/ 14/45
UNLT OF PARAMF | +R PARAFN TR PaRame iR PARANME TER PAaRAari (kR
PAKAME THR Mk ASHRE VAL I +/7-UNCERTAINTY VAL UE+/7-UNUERTAINIY VAl LIF+/-UNCERTAINILY VAL Lit +/~UNCERTAINTY VAl tE+/7-UNCERITALNTY
1IN nGe/i ( 0.00% < 0.00% ( 0.00% 4 0.00% ( 0.00%
ToTAaL SO DS MG/ 2/740. 21330, - - 1310.
TOX MG/ 0. 1% - : - -
12234 PCL/L ( 1. ( 1. - ( 1. 1.
u-238 PC1/L ( 1. ( 1. - < 1. 3.
VANAD UM Y2 R ( 0.014 < 0.014 0.73 0.14S 0.2214
ZINC mnG/i 0.005 0.04/ ( 5.3 ( 0.00% 0.014%

MAPPER INPUT FIlE: GRJOA*IDPIWA 100379




FORMA T LON OF

COMPLETLON:

Table F.3.16

SANLS FONE

HYDRAW 1C FLOW RELATIONSHIP: UP GRADIENI

FARAM- THR
ALKALIN)TY
ALUMINUM
AMMON | LI
ANT LIMONY
ARSENIC
BALANLE

HAK TUIM
BORON

CADM) UM
caLcionm
CHLOKINE
CHROMLUM
CobAL |
CONDUUTANCE
COPPLK
CYANLDE

L UOKIDE
GROSS ALPHA

L21-4

GROSYS BETA
HYD. SUIFIDE
1RON

I HAD

IAGNE $) UM
MANGANL HE
I'IF RCORY
MOLYB 1 NUM
NJCKE
NLIRAILE
ORG. CARBON
re-2140

PH
PHUSPHATE
PO-27 140
POTASH LUM
RA-226
RA--27°H
SHEENITUIM
HLLCON
SILICA
HHLVER
Sablim
STRONY LUM
SUlkAa
HULF L

R ben it
1 H--2:30

1IN

UNIT OF
MEASUKE
MG/l CACO3
nG/L
MG/l
MG/L.

MG /L
4
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/1L
UMHO/CH
MG/L
MG/L
MG/1L
PeL/L
PCI/L
Mu/L
MG /L
Mu/L
MG/L
MG/L
MG/
MG/L
MG/L
MG/L
MG/I
PCL/L
SU
Mu/L
PC1/I
MG/L
PCI AN
PLL/L
MG/L
mi/zL
MG/t
nML/L
MG/
MG /L.
nG/i
Mu/L
[V I
[ VAN
m;/z|\

7?4~04 03/30/45

PARAME THR
VAL UE+/~-UNCERTIAINIY

2014,
( 0.1
1.7
( 0.003
< 0.01
~3.59
5.1
0./76
( 0.002
26.
1600.

{ 0.014
1 0.01
4200.

0.07
[{ 0.01
2.6
{ 60.
< 50.
< 0.2
0.?
( 0.01
7.8
( 0.04
0.0003
( 0.014
{ 0.04
< 1.
38.7
( 1.5
7.5
( 0.4
< 1.
/.
1.4
1.2
( 0.00%
1‘.(
( 0.04
1780.
3.7
6.
14.
( 1.
( 0.00%

GROUND WAITEK QUAL 1Y DATA BY LLEATIUN
S1TE T BRAND I HORN

03/2%/84 (4 Or/277/786

724-04 0h/0/7/8%

PARAME IFR
VAl Ut +/-UNCERTAINTY

i7u84 .
< 0.1
i.
{ 0.003
< 0.01
-4.943
6.54
0.71
4 0.0014
P4
1570,

( 0.01
4 0.0%
$36G0.
< 0.02
< 0.014

2.1

4.7
( 0.014
4700.
3.45H4
20.4
( 0.4
1.
< 1.
0.00%

~

A~ A A

e LOCATION 1D — SARPIL |
72402

PARANE Lk R

VAL Ul +/-UNCERITAINIY

1784 .
0.1
1.7
0.003
0.014

~2./
H.?y
0.HY
0.0014

20.4

1510.
0.014
0.0%

5300 .
0.07
0.01
2.1

0.1614
0.01
/.34
0.014
0.0007
0.01
0.04

0.006
4.4
0.01
1660,

$.4Y
10.4
0.1
1&) -

0.064%

OA/Q0/7/7H%

1D AND LOG DAl
724-03 04/707/8%

PARAMETER

VAL UK #+/~UNCERTAINTY

A A~

1784 .
0.1
1.7
0.003
G.01
~2.52
5.37
0.35
0.001

244
1H460.
0.01
0.05

5400,
0.07
0.01

30.

0.00%
4.4

0.01

1690.
.46
10.2
0.1

ih.

0.00%

/7.24-04 04/70//8%

PARAIMETER
VALUL+/-UNCLRTAINIY

1764,
3 0.1
1.7
( 0.003
0.014
-4.54
5.4y
0.86
< 0.0014
24.8
1500.

( 0.01
< 0.0%
©300.

( 0.0r
( 0.01

2.1

0.14H

( 0.014
7.3/
0.014
0.000¢
0.01
0.04
1.
7.

~ A~

7.7
< 0.1

21.6

0.00/
4.6
( 0.01
1690.
.04
9.6
( 0.1
5.

( 0.004

e
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Table F.3.16

FORMATION OF COMPLETIUN: SANDS HONE
HYDRAIN 1C FLOW RELATTONSHIP: UP GRADIIENI

04 0:3/:30/U5

72
DUNIT OF PARAME I'ER

PARAMETER MEASURE VAl UF+/-UNCERTAINTY
T01AL SO JDS MG/ 4576.

Tox MG/L 0.1

U-234 PCI/ZL 5.

1)-2'48 PCI/L 4.

UKAN LM ni/i -

VARAD 1M rG/L ( 0.04

ZINC: [ [e74 0.0H

e LOGLATION 1D = GARE

GROUND UAITER QUALIIY DATA BY 10GATTUN
S10F: GKAND JUNU I ON ]
04729784 10 vws/727/16 (Continued)

1h AND 1 OU DAk

/724-02 0A70//8S /724-03  0A/707/8%
PARAME IFR

VALUE+/7-UNCERTALNTY

724-04  0K/707/1%

PARAME T ER
VAL UL +/-UNCERTAINTY

4430.

724-04  0b6/0//78%

PARAM- 1 ER
VAL U +/-UNCERTAINTY

PARAMLETER
VAL it +/-UNCERTAINTY

4454,

4440, 447t

( 0.4 .14 0.2 ( 0.4
( 1. - - -
( 1. - - -
0.01 ( 0.014 0.014 ( 0.04
( 0.00% 4 0.00% ( 0.00% 4 0.00%
¥




621-4

FORMALLON OF
HYDRAUL 1L

PARAME THK
Al KAL INLTY
AlLLUMINURM
AMMON VM
ANT [FMNY
ANSENIC
HBALANCE
HART UM
HIIRON
CADMIUM
CALCLUM
CCHIE OKDE
CHROMLUM
COBAL |
COUNPUCTANCE
CUPPER
CYANLDE
F1LUOKI D
GROSS AlLPHA
GHOSS BETA
HYD. HULEF (D
JKON

I FAD
MAGNE 1 0
MANGANESE
MERCUIY

MU YB A NUM
NICKEL
NITRATE
ORG. CAIBON
PH-240

(K]
PHOSPHATE
PO-240
POTASS LUM
RA--2264

R 228
GLEENTU
S1LCUN
SHELEA
GILVER

Sl oM
HIRONTLOM
Sut kAt
SHEE L
TEMPE RATTIKG
IH- 230

1IN

COMPILETILON:
FLOW KELATTONSHIP:

UNIT

OF

MEASUKE

HG/L
MG/L
ri/l
MG/L
MG/L
%

MG /L.
niG/L
HG /L
M/L
rG/L
MG/L
ne/sL

CACO3

uMHO/CA

MG/L
Mu/L
MG/L
PCI/L
PCI/ZL
Ms/7L
M/t
MG/L
MG/L
MG/L
Mi/L
MG/L
MG/L
M/l
nG/L.
Piol/L
S0
MG/L
PCI/L
mi/L
PCI7L
PCL/L
[ [E741
Mu/L
MG/t
M/l
ML/
M/l
ML/t
KIEVA N

- DEGREE

Pel/i
ML/l

/24-0%

Table

SANDS HONE

e GRADVENL

0A/0/ /713

PARANMH TER

VALUE +/7-UNCERIAINITY

A AA~

0.014

0.04
0.0007
0.014
0.04
1.
6.5

(=R N
1 s

31.4

0.00/
4.4
0.014
16Y0.
3.72
10.
0.1
16 .

0. 00%

.3.16

HROIND UNITER
L GIAND
0.3/729/8%

/2404
PARAMETER
VAL UiE+/-UNCERIAINIY

0P/ 43/n%

LIS13100
< 0.1
0./76
4 0.¢03
4 0.014
~ .44
0.227
0./72
4 0.004
10.%
By 4.

[4 0.01
4 0.0%
w342,
0.04
7.1

3.1
0.04
3.L0
0.0/

( 0.0002

4 0.01
0.06

( 1.
6.6

7.4

4..3/
4 1.

( 0.004%

4 0.00%

WAl Ly
MINC TGN
1 0/727/786

s-- LOtAION B -

DAITA B 1 UCALINN

LHARPI T
/24-02 O9/143/8%
PARAIMF T'HR
UAL UE ¢/ UNCERTAINILY
LICTTIE
4 0.1
0.7
( 0.003
4 0.01
-.44
0.27
0./74
< 0.0014
10y
914.

4 0.01
( 0.0%
312,
0.04

1400.
1.44
24/.

4.

( 0.00%

(Continued)

1 AND LUL DAt

/724-03  09/43/8%

PARARE TR
VAL UL +/7-UNCERIATINTY

13484 .
( 0.1
0.73
( 0.003
( 0.014
~o37
0.22
0./4
( 0.0014
10.6
903.

( 0.014
( 0.0b
342,

0.04

~ o~
o
(=]
>

1300.
1.42

27/ .

14,

( 0.00%

/724-04 O/ 43/1%
PARAMI TER
VAL UL +/-UNCERTALINILY

1384,
< 0.1
0./76
< 0.00.3
0.04
0.14%
0.23
0./4
( 0.001
11.14
P27,

( 0.01
< 0.05
53142,

0.04

3.7
0.04
3.64
0.07

< 0.0002

s 0.014
0.0/

s 1.
6.6
7.8

4.3/
< 1.
< 0.00%

10.3

1420.
1.4

2146,

3.

( 0.004%




Al
'
—
w
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Table F.3.16

BROUND WATER DUALLLIY DATA BY 1ICAILUN
Sz GIANE JUNL I TUN .
03729785 1 o//72/7/86 (Continued)

FORMATINON OF COMPILETTON: SANDS HONE
HYDRANLILC FLOW RELATTONSHIP: UP GKADIENI

724-0% 0A4/0//985 /724-01

0¥/ 43/8%
PARAMH THR

UNTT OF PARAMF THR
PARAMETER MEASURE VAL LIk +/-UNUERTAINTY VAl Uk /7 -UNCEKIAINTY
10TAL 501 DS MG/L. 4460, 2y%0.
Tox MG/L 0.14 -
-234 PCI/t - < 1.
U-238 PCI/L - < 1.
URAN) UIM nG/L - B
VANAD (UM MG/L 0.01 < 0.01
ZINC MG/L < 0.005 0.609

VAL UF +/-UNCEKRITAINITY

smmes LOCATION 3D~ SARELE 3D AND LOG DATE —— == - m e

724-02 09/43/8% /24-03 09/43/85
PARAIME TER

VAL Ut +/-UNCERTAINTY

PARAPMF TER

2980. 3110.
1. < 1.
1. < 1.
0.04 ( 0.04
0.00H 0.014

724-04  09/44/1%

PARAMITER
VAL Uk +/-URCFERTAINIY

3070.

< 1.

< 1.
< 0.01
0.00Yy




HROUND UATHR QUALLTY DATA BY LOLANLUN
S11b: GAND JUNCIEON .
0:3/729/85 10 os72/784 (Continued)

Table F.3.16

FORMATION OF COMPLETION: SANUSTINE
HYDRAUL JC FLOW RELATIONSHIP: UP GRADIENI

sme = LOGATIUN 1D = SAMPLE 1D AND LG IPATE = o e o
/24-04  0//25/46

724-0% . 09/43/18% /24-04 0//29/4H6 /24-02 0//72%/86 /724-03 0O//25/86
UNIT OF PARAME TER PARAI TR PARAME NER PARAME TER PARAME TER
PARAMEITER MEASURF VAI Ut +/-UNCERTAINTY VAL U +/-UNCERTAINTY VAL LIt +/7-UNCERITAINTY VAL Ut +/-UNCEKTAINTY VALUE +/-UUNCERTAINTY
Al KALINITY MG/l CACO3 1365. 1650. 16%0. 1650. 1650.
ALUMINUM MG/L 0.2 0.4 0.3 0.3 0.3
AMPION LM MG/L. 1. 0.4 0.4 0.4 0.4
ANT LMHONY MG/L < 0.003 ~ - - -
AHSEN)IC MG/L < 0.014 < 0.01 < 0.01 < 0.04 < 0.014
BALANCE X 0.44 - .54 -.43 -.43 ~.43
BARIUM nG/L 0.233 - - - -
BURON MG/L 0./4 - - - -
CAbDMIUM MG/L. < 0.004 ~ - - -
CALCTURM nG/L 10.68 19. 9.2 9.2 19.2
CHIELORIDE MG/L 925, 1900. 16800. 1H00. 1800.
CHROMIUN nG/L < 0.014 0.04 0.03 0.03 0.03
COBALT [ [E74 < 0.0% - - -
n CONDUCTANCE  1/MHO/CN 5342, 44600. 4600. 4600. 4600.
—  COPPER nG/L 0.04 - -~ - -
& CYANIDE nG/L - - - - -
F1 UOKIDE nG/L 2.2 - - - -
GROSS AIPHA PCI/L - - - - -
GRNSS BETA PCI/L - - - - -
HYD. SULFINE Mi/L a.9 - - - -
1RON nG/L 0.0% 0.0/ 0.0t 0.008 0.08
LEAD MG/L - - - - -
MAGNE S TUM nG/L 3.57 4.914 H.01 .01 5.014
MANGANLESE Mu/L 0.0/ 0.03 0.03 0.03 0.03
1Mt KCURY nG/L ( 0.0002 - - - -
M0 YHDENUN MG/L < 0.014 0.04 0.1 0.4 0.1
NICKE) MG/L < 0.04 < 0.04 < 0.04 < 0.04 < 0.04
NI TRATE MG/L < 1. § 1. ( 1. < 1. § 1.
OKG. CARBON  MG/L 6.7 - - - -
PB-210 PCL/L - - - - -
PH SsuU 7.8 /.67 /.47 7.67 7.62
PHOSPHATE Mi/L - - - - -
FO-210 PC1/L - - - - -
POTALBSTUM MG/L 4.4 /.36 /.82 /.82 /.82
RA-276& PCI/ < 1. - - - -
RA-?28 PCI/L - - - ' - -
SHEENIURM MG/ < 0.00% < 0.00% ( 0.004 < 0.005 < 0.00%
SLLEUN MG/7L - - - - -
SH1CA M/ 10. 1 -~ - - -
S (LVER Mu/L - - - - -
Sobrum L [¢74} 1470. 1950. 18Y0. 1670. 1H90.
STRONT (UM 11MG/L 1.93 - - - -
SULFALE Muzt 243. J4.3 34.Y 34.7 34.9
SULFIDE Mu/st. - - - - -
TIEMPERATURE € = DEGREF 13. 1%, 4. i1h. 4.
IH--230 PEL/ZL -~ - - - -
1IN [[IP4] 4 0.00% - E - -




Table F.3.16 SGROUND WATER QDAL LTY DATA BY LOLATTON
STz GRAND JUNGTTON )
03/29/85% 10 07727786 (Continued)

FORMATION OF COMPLETION: SANDS FONE
HYDRAUWL)C FLOW RELATTONSGHIP 2 UP GRADIENI

e e e = LOCATION DD - SARMBLE T AND L OG DATE  — s e e o e
/724-05  09/43/85 /724-04 0//2n2/86 7724-02  0//2%/86 /724-03 0//2%/86 /724-04 0//25/44
ONIT OF PARAMK MER PARAME THR PARAME IFR PARANMETER PARAMETER
PARAME TER MEASURE VALUE+/~UNCERTAINITY VAI UF +/-UNCERTAINTY VAL U +/7-UNCERTAINTY VAL Ut +/~-UNCERTALNTY VAL +/-UNCERTALINLY
TOTAL SOLIDS MG/L 3380. 3930. 3940, 3920. 3920.
TOX MG/L - - - - -
U-234 PC1/1 ( 1. - - - -
U-239 PCT/L ( 1. - - - -
URANI UM HG/L. ~ 0.0077 0.004 0.0033 0.003
VANAD (1N MG/t ¢ 0.014 0.25 0.3 0.3 0.3
21NC ;674 0.01 0.044 0.074 0.0286 0.028

2el-4




51102 GIKANE HINE 1 UN
04/ 29/u45 1 07/727/46 (Continued)
FORMATION OF COMPIETION: SANDSTINE
HYDRAUL 1C FLOW RELATIUNSHIP: UP GKRADIENI
e e e L OGALEON DD = GAMBEE D AND ) DG DATE o= e i s s s
C724-05  0//25/84 725-04  03/2v/8% 725-02  04/29/8% 725-04  04/07/8% 725-04 09/42/8%
UNLT OF PARAIN [ER PARAME | +R PARAME TER PARAME TER PARAME TER

PARAME TER Mt ASUKE. VALUF+/-UNCERTAINTY VAL U +/-UNCEICTAINIY VAL UF +/-UINCEKTAIN TY VAL Uk +/-UNCERTAINTY VAL UE+/-UNCERTAINIY
ALKALINITY  MG/L. CALO3 1650. 2000. 2000. a34h. 340.
ALUMINUM Mi/L 0.3 ( 0.1 < 0.1 < 0.4 0.2
AMMON 3 UM MG/L 0.4 2.3 2.2 2. 1.4
ANT [MONY MG/L - ( 0.003 4 0.003 < 0.003 ( 0.003
AKSENIC MG/L 4 0.01 < 0.04 4 0.014 0.04 0.02
BALANCE X ~-.43 3.92 1.8/ 0.4/ -2.82
HARIUM MG/L. - 1.8 1.6 1.0%9 0.42
BURNN MG/L - 0.0/ 0.03 0.36 0.L4
Cabmiin MG/ - ( 0.007 < 0.007 ( 0.0014 ( 0.001
caLciom MG/L 19.2 540. w/4. 210. : 44.2
CHLIOR LDE MG/L. 1800. 2400. 2:300. 3/20. 4450.
CHROMTUM MG/L 0.03 < 0.04 < 0.04 < 0.04 ( 0.04
CoBAL Y MG/L. - < 0.04 4 .04 < 0.0 < 0.05

n CONDUCTANCE  1IMHI)/CM 4600. 17000, 1/000. 13250. 4:3000.

— COPPEK MG/1 - ( 0.04 ¢ 0.04 ¢ 0.02 0.04

S CYANIDE MG/L - 4 0.04 < 0.01 < 0.01 -
FI UORJDE MG/L - 0.9 0.8 0.5 1.4
GRNSS ALPHA  PCIL/L - 220. 100.- - -
GRUSS BETA PCI/L ~ 90. < 50. - -
HYD. SULK (DE MG/L - 4.7 3.4 - 0.23
1KON MG /L. 0.0H 4 0.0% 4 0.0% 144, ( 0.03
1LEAD MG/L - ( 0.04 [ 0.04 < 0.04 ~
MAGNE S 3UM MG/L 5.04 0.04 4.2 < 0.04 0.44
MANGANE SE MG /L. 0.03 ( 0.08 4 0.0% 4 0.014 0.03
MERCURY nG/A - 0.0006 0.0007 0.0007 0.0002
MOLLYBDENUM Mi/L 0.1 0.08 0.y 0.03 0.02
NICKEI MG /1 ( 0.04 ( 0.04 ( 0.04 0.04 0.04
NTIRATE MG/L < 1. ( 1. ( 1. ( 1. ( 1.
OKG. UCAKBON MG/L. 7.4 7. 4.4 3.7
PE-2140 PCL/LL - ( 1.5 4 1.5 < 1.8 -
rh su 7.67 12.4 A7 b 14.9 14.9
PHOSPHATE mG/L - ( 0.4 < 0.1 < 0.4 -
PO-240 PCl1/t - ( 1. ( 1. ( 1. -
POIASH (UM Mi/L 7.8? S9. S/ .2 3.4 22.2
RA-274 PCI/N - 4. 4. 2. 1.1
RA-228 PLL/L - ( 1. 1.3 ( 1. -
SELENTUM nG /L 4 0.00% ( 0.00% < 0.00% 0.0464 ¢ 0.00%
STLUON rG/L - - 1.4 - -
SILTLA MG /L - 1.8 - 6.4 36.4
5 1.VER mG/L - < 0.01 < 0.014 ( 0.04
Sub i nG/t 1H90. 20040, 1900 2530, 2700.
SIRONT LUM MG/L - 1. 10.6 4.47 a.
S FAILE (374} 34.9 170, 190. 7v.2 140.
SULE LDE i/l - - - 0.2 -
LERPERATURE - DEGKEF 45. A7 1. 14. A2,
1N 230 PUL/L - < 1. < 1. ( 1. -
1IN mu/i - < 0.00% < 0.00% < 0.00% { 0.004
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FORNAT LON OF

COMPLETTON:

Table F.3.16

SANDSTHNE

HYDRAUI IC FLOW KELATTONSHIP: UP GRADIENI

FARAME 1ER

UNLT OF
MEASURE

TOlAL SOLIDS
TOX

U-234

u-238

UHANIT UM

VANAN (UN
Z1NC

MG/L
MG/L
PCI/L
PCIL/L
MG/L
/L
MG/IL

BROUMD WATFR WYAL T DATA BY LA LON
SHIEz GIAND  JUNCLION

04729785 1o os72/7/46  (Continued)

724-05 0//75/86 0377297135 /7725-02  03/29/85
PARANME TER PARANE TFR PARAME TER
VALUE+/-UNCEFRTAINTY VAL UE+/-UNCERTAINTY VALUL +/ -UNCERTAINTY
3920. 61/74. 61/,
- 0.2 < 0.1
- 1. < 1.
- 1. ( 1.
0.00314 - -
0.3 0.014 ( 0.01
0.07H 0.1 0.0v

rmmmem e LOCATION 1D = SAMPLE JD AND L OG DAL

/72504 04K/0/7/8S5

PARAMETER
VAI UE +/-UNCERTAINTY
/464,
< 0.1
( 1.
( i.
0.03
( 0.005

725-01 09742/

PARAMETER
VALUE +/-UNCERTAINIY

6930.
( 1.
( 1.
0.0%
0.008




GE1-4

FORMATTON OF

HYDRAUL JC FLOW RELATIONSHIP 2

PARAME TER

Al KAL INITY
AL LR INUR
AMMON) LR
ANT LMNONY
ARSENIC
BALANCE
BARI UM
BORON

CAbe M
CALCTUR
CHLORODE
CHROMIUM
Chual 1
CONDUCTANCE
COPPIER

1.YAN [DE
F1UORIDE
(ROYBS ALPHA
GROSS BETA
HYD. SULEFIDE
1RON

LA
MAGNESTHM
MANGANESE
MtKCOURY
MOLYBOENIM
NICKEL
NLIRATE
OHG. CARBUON
+B-240

PH
PHOSPHATE
PO-2140
POTASS LUM
RA-276
RA-2.8
GEEENIUM
S1LCON
SIL10A
HILVIER
Sublon
STRUNL (UM
HUEE AL
SULETDE
LEPIPE A TORY
N 230

1IN

COMPLET(ON:

725-01

INIT OF
MEASURE

MG/L CACO3
MG/L

nG/L.

MG/L

MG/L <
V4

MG/L

MG/L

MG/

MG/L

MG/L

MG/L

MG/
11MHO/CH
MG/L

MG/L

MG/L
PCIL/L
PCI/L
MG/L

MG/L

Mu/L

MG/L

MG/L

MG/

MG/L

L 374

Ms/L <
MG/
PCL/L

SU

Mu/L
PCI/L
MG/L

PCI/I
PCL/L
MG/L <
MG/L

ML/t

1M6/L

M/t

M/l

ML/l

M/l

€ - DEGREE
PUL/L

M/l

Table F.3.16

SANDS THNE
UP GHRADIIN)

/.

0.004

2400.

34.6

14.

0//?2//164
PARAME TR
VALUE+/-UNCERIAINILY

VAL U +/-UNCEHIAINTY

GROUND UATER QUALLTY DATA BY 1 OCAT LN
Sz LRAND NG LITON .
03729745 10 os72//u6 (Continued)

TOCATION 3D = SAMELE 1D AND LG DATE o memrm omm sem m momm cm o i mim e e
/26-04 O//729%/86

PARAME THR

PARAME L ER PARArIH TER PARANME TER
VALUE+/-UNLERTAINTY VAl Uk +7-UNCERTAINTY VAL UF+/-IINCERTAINTY

e 1 S s ] o s e e ae s e T S s e s e e o 1 i

10144.
0.3
0.7

H2.6
670.
0.04

Y000.

i.

/.04

1.9

0.00Y%

bW 4,
Yt

14.
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Table F.3.16 Gkt WAITER QUAL 1 1Y DALA BY LOCALIUN
SUIE: GRAND  INCY (N
03709285 10 0s727766 (Concluded)

FORMATTUN OF COMPLETION: SANDS TNE
HYDRAUL I FLOW RELATIONSHIP: UP GRADIENI

e e LUCATION D = SARPLE 1D AND L OG DATE e o

725-04 0//72//7834 726-04  0//7%5/84

UNIT OF PARAMH TER PARAIMF I+R
PARAME TEK Ft ASURE VAL UE +/-UINCERTAINTY VAl LIF +/-UNUERTAINILY
TOTAL 501 10S AMG/L. 7240. 7050.
Tox Mi/L - -
U-234 PCI/L - -
U-238 PCL/L - -
UKANI UM [, [74] 0.00%4 0.0041
VANADIUM NG/L 0.3 0.%3
ZINU nG/L 0.016 0.05

MAPPER ENPUT FILE: GR.JO4%1DPNG 400376




Table F.3.17 GROUND WA'TER QUAI ITY MFASUREMFNTS EXCEFDING
STATISTICAL MAX(MUM VALUE BY PARAMF TER
SITE: GRAND JUNC11ON
02/01/83 0 0¥/05/4%

FORMATION OF COMPLETION: AL LLIVTUM
HYDRAULIC FLOW RELLATIODNSHIP: UP BHRADI{HNT

UNITS O MAXTHMLIM LOCATION SAMPLF PAKAMETEK
PARAMETER MFASURE VAI.UE (D D L5 DATE VALHE+/-TINCERITAINTY
AlLLHALNTTY MG/ CACO3 1073.4329 - - - -
Al UM1NLIM mMG/L . 0500 745 01 03/30/8% .3000

*xxx SAMPIES EXCEEDING MAX(MUM VALUE = 4 % mEER

AMMONI UM mMG/L 45.7000 740 01 03/74/8% 45.0000
710 01 0h/0//859 24,9000
7140 01 09/04/8% 62.4000

% SAMPLES EXCEFRDING MAX(MUM VAILLE = 43 % *xxs

ANTIMONY mMG/L . 0080 - - - -

ARSENLC mo/L .00%0 5R3 01 0h/0//8S .0100
S8k 01 09/04/8% .0100

xxx® SAMPLES v XUEEDING MAX(MUM VALUE = B L xR

BAlL ANCE % 4700 SHY 04 07/04/83 5.6500
S83 01 OK/07/8S 3.84¢0
740 04 06707 /8% 3.8600
740 01 0Y/04/85S .6200
744 01 06/07/8% 1.8600
744 02 04/0//85 2.27200
744 03 06/07/8% 2.5%700
744 04 0h/0//85 1.5:300
744 (}3) 06/07 /8% 1.2600
744 04 0Y/04/8S 5.4400
745 04 03730/ 2.8800
745 01 0h/0//85 5.0800
746 01 0x/27/8% 1.5700
746 01 04/0//85 5.3/760

nexx SAMPLES EXCEEDING MAXIMUM VALUE = 60 X *xx%

BAR (UM MG/L .067S - - - -

BURON mMG/L 1.0965 - - - -

CALMIUM MG/L .00142 - - - -

CAlLCIum MG/1L 473.7839 710 01 03/724/78% 590.0000
740 01 04/0//8% 524,000
7140 01 09/04/8% 503.0000
745 04 0:3/:30/8S 490.0000
745 04 06/07/8% 434.0000
744 04 0:3/22/8S 4%0.0000
746 04 06/07/85S $95.0000
746 01 09/0%/85 4/2.0000

#xxx SAMPLES EXCEEDING MAXIMUM VALUF = 34 % #*x%x

CHILORTDE MG/L 399.8330 740 04 0:3/24/8% //0.0C00
740 04 06/07 /8% 607 .0000
740 04 07/04/35 /8:3.0000
744 01 03/724/8S 450.0000

F-137




GROIIND WATER QUALITY MEASIHREMENTS EXCHFD NG
STATISTICAL MAXIMUM VAL UF RY PARAMETER
SITE: GRAND JINLTION

Table F.3.17

02/04/43 T0 09/0S/85  (Continued)
FORMATTON OF COMPLETION: ALLUVTUM
HYDRAULIC FLOW RELATIONSHIP: UP GKADTENT
UNITS OF MAX MM LOCATION SAMPIE PARAM [HR

PARAMETFK  MEASURE VAL Ut D 1D LOG DATE  VALUF+/-UNCERIAINGY

CHL ORTDE MG/L 399.6360 746 04  04/77/85 460.0000
744 04  0K/07/8S A3/, 0000
746 04 09/05/8% 656. 0000

xx%% SAMPLES EXCEEDING MAXIMUM VAILLE 30 % wwux

CHKOMIUM MG/L .0200 744 01 03/24/85 .0700

%% SAMPLES EXCEFDING MAX(MUM VAILLUE = 4 % *x#x

CORALT MG/L L0390 - - - -

DONDUCTANCE  LMHN/CH K714 .7250 745 01 0¥/05/85S 77430000

*x%x SAMPLES EXCEEDING MAXIMUM VAl UE 4 % wwux

COPPER MG/L .0508 - - - -

CYANI ik MG/L .0050 - - - -

FILUDRLDE MG/L 1.1459 740 01 09/04/8S 1.2000
746 04  04/07/8% 1.5000
744 04 09/05/45 1.4000

x*X%x GAMPLES EXCEEDING MAXTMUM VAL UF 13 % wwun

RROSS ALPHA PCI/L 176.548S 744 04 03/22/8S 41300000

x*%% SAMPLES FXCFEDING MAXIMUM VAL UE 25 % wwu

GRUSS BETA  PCI/L 25.0000 740 04 04/24/8S 160 6000
744 0f  03/71/8% 50.0000

x%%% SAMPILES EXCEEDING MAX [MUM UALLE 50 % wxxx

HYD. SULETBF MG/L 1.4807 - - - -

(RON mG/L 1.4835 588 04  02/01/83 2.3000
740 04 09/04/8% 3.0400
/45 04 04/30/8S 2.2000

*%x% SAMPLES EXCEEDING MAXIMUM VALUE 13 % wxwx

LEAD mG/L .0US0 - - - _

MAGNE G1UM MG/L S47.8779 746 04  04/07/85 $70.0000

xkk% SAMPIES FXEEDUNG MAXIMIM VAIIE 4 % wuxx

MANGANE SE MG/L 8.7400 - - - -

MERCURY mG/L .0003 - - - -

MOL YRDENUM  MG/L .0757 740 04  03/74/85 . 0800
740 04  09/04/85 . 1000
746 04  03/22/8% -4200
746 04  0k/0//RS L4100
746 04  09/05/8% . 4500

xx%% SAMPLES FXCEEDING MAX (MUM VALIE = 24 % *¥#»

NI CKEL MG /L L0684 740 04  09/04/85 . 0900
746 04  09/05/85 07900
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Table F.3.17 GROUND WATER GUAL ITY MEASURFMENTS EXCEEDING
STATISTICAL MAXIMUM VALIE BY PARAMETER
SITE: GRAND IUNCTICN
02/04/83 10 09/05/85 (Continued)

FORMATTON OF COMPLETION: Al LUVIUM
HYGRAUILIC FILOW REEILATIONSHIP: LP HRAD[ENT

UNITS OF MAX1mumM LOCAYION SAMPIE PARAME TFKR

PARAMETER MFASURE VAl lJE (D D L3 DATE  VALHJE+/=IINCFRIATNTY

®rAx® SAMPILES FXICEFKDING MAX[MUM VAILIE = FAV AR T2 20

NITRATF MG/L. B.4467 - - - -

URG. CARBON MG/L 55.7247 588 01 02/04/483 44 5000
746 01 03/27/8% 575.0000

x#A% SAMPLFES EXCFFEDING MAXLMUM VAl IIE = B XN

PR-240 PCI/L 2.68/5 - - - -

PH Su 7 .4450 $383 014 04/0//85 / .8000
S88 01 09/04/8% 7.7000
/44 01 09/05/85 /5000

*##%% SAMPI ES EXCFEDING MAXTIMUM VALUE = 43 X *x%x

PHOSPHATE MG/L ?2.537S - - - -

PG-240 PCI/L .S5000 - - - -

POTrASSIUM mMG/L 15.6:300 7 40 04 03/24/8S 24.0000
740 01 04/Q7 /78S 23.6000
740 01 0Y/04/85 2A9./0G0

x*xxx SAMFLES EXCEEDING MAXIMUM VAIUE = 43 % *%xx

RA-226 PCT/L .5000 - - - -

RA-228 PCI/I .5000 740 01 03/24/85% 1.0000
/44 04 GUY/04/8S 1.4000
744 04 0%/05/8% 1.4000

*#%%% SAMPLES EXCFEDING MAX (MM VAILIIE = 446 7 ®*xx%

SELENILIM MG/L 0487 - - - -

S tCA mMG/L 21.°54S - - - -

Slt VER MG/L .00S0 - - - -~

sonIumM MG/L 954.9040 - - - -

STRONTTUM mMG/L 4.5454 740 01 05/74/85 b.4G00
/10 04 04K/70//85 5.8400
7140 04 09/704/8% 5.6000
/4S 04 03/:30/85 4 .13000
745 04 06707 /85 4.890G0
744 04 G3/72/8S 5.A000
746 04 04/07 /85 5.8/00
744 01 09/0%/88 A.8400

*#%%% SAMPI ES EXCEEDING MAXTMUM VALLUE = 36 % *%¥xx

SULFATE MG/L 383:3.8504 - ~ - -

SULFTHE MG/L .0500 - - - ~

TEMFERATHRE C - DFLREE 18./488 58BA 04 09/04/8S 419 .5000
744 01 09/04/8% 19.5000
744 02 0Y/04/85 19 .5000
744 03 09/04/85 19.5000
/44 04 UY/04/8S 19 .5000
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Table F.3.17 GROUND WATER BUALITY MEASUREMENTS EXCEFDING

STATIST(CAL MAXUMIM VALUE BY PARAM:TER

SITE:

GRAND JUNCTION

02/04/83 TN 09/05/8%

FORMATION OF COMPLETJION: ALLUVIUM

HYDRAULTC FLOW RELATIHINSHIP:

PARAMETER

FTEMPERATURE C - DEGGREE

xx%® SAMPIES

IH-230
TIN
TOTAL
TOX

SOL LUS

*x%% SAMPLES

U-234
®xxx SAMPLES

U-238
xxxx SAMPI ES

VANAD ITUM
ZINC

xxn% SAMPLES

MAPPER DATA FILE:

UNITS OF
MEASURE
EXCEEDING
PCI/L
MG/t

MG/L
mMG/L

EXCEREDING

PCI/L
FEXCEFDING

PCI/t
EXCEEDING

mMG/L
mMG/L

EXCEEDING

MAXTMLUM
VALUE

18./418
MAXTMUM VAl UE

5000
.0075

/7224.0938
. 24664

MAX MM VALUE

35.46714
MAX LM VAlLLIE

22.099%
MAXTMUM VAL UE

.0200
0676

MAXIMiLM VAL UF

GRJO 4 #ULPIHUWE400:373
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UP 1RANDTENT

D

7 40

7 40
744
44

744
74S

LOCAYTION SAMPLF

D

3% 3 %

04
04
6% %

(Concluded)

LU DATE

0Y/04/8%

0R/74/8%
0hL/07735
04707 /85
0A/0/7/8%
04/30/8%

06707785

0&/07/8%
07/G5/85

04/24/85
0:3/30/485%

PARAMFTF K
VALUJE+/-1INCFRTAINTY

1Y .5000

8.72000
. 310
.2900
. 2500
3000

36.0000

30.7000
27 .0000

.0900
4.0000



Table F.3.18 GROUND WATEK QUAL ITY MEASUREMENTS EXCEEDING
STATIST(CALL MAX MM VALIE BY PARAMETER
SITE: GRAND JUNCTION
04/34/83 TD 09/44/85

FORMATION OF COMPLETION: AL LUVIUM
HYDRAULIC FI1.OW RELATIONSHIP: ON-SITE

UNITS OF MAXIMUM  _LOCATION SAMPLE PARAMETER

PARAMETER MFASURE VALUE (D ID LUG DATE VALUE+/-1NCHRTAINTY

ALKAL INLTY MG/L CACN3 1073.1329 534 04 UYv/ 411/88 1375.0000
584 02 0%/44/85 1375.0000
584 03  09/44/8S 4375 .0000
581 04 09/44/8% 4375.0000
S84 0S 09/44/85 43/5.0000

#xx% SAMPLES EXCFEDING MAXTMUM VALUF = 45 % ##xx

ALLUMENUM ms/L L0500 583 04 G/ 24/83 LA700
584 04 09/24/83 L5900
/747 04 09/05/835 . 2000

#xx% SAMPI ES EXCEEDING MAXIMUM VALUE = 42 % xxx»

AMMON LM MG /L 45.7000 5814 01 G9/22/83 PR PEIRSTVIN)
S84 01 03/26/78% 41660000
S84 04 0h/07/8S 205.0000
S84 02 04/07/85 206.0000
S84 03  06/07/8S 199.0000
584 04 04/07/85 202.0000
<81 0S5 0A/0/ /165 2040000
584 01 09/ 44/85 204.0000
584 02 0Y/44/8S 240.0000
581 03 09/44/8S 204.0000
S84 04 09/44/85 206 .0000
S&4 5 09/44/8% 240.0000
583 04 09/24/833 3135, 0000
583 04 04/26/85 357 .00600
583 01 04/0/7/8S 274 . OO0
S&3 01 09/44/85 456. 0000
S84 04 09/24783 3/4.0000
584 04 043/2726/865 439 .0000
S84 01 0A/0//85 440 .0C00
S84 01 09/ 44/8% S22 4. 000
537 01 09/24/83 32,3060
747 01 03/72/85 95.7000
747 014 04/0//8S 128.0000
747 014 09/05/4% 129.0000

x%%% SAMPI ES EXCEFDING MAXLMUM VALUE = 400 % %xxx

ANTIMONY MG/L .0080 - - - -

ARSENIC MG/L L0080 S84 04 0y/22/83 LGOBD
S84 01 03/76/8% L0460
S8 1 04 047077435 L0400
584 207 06/07/8% L0400
S84 03  0k/07/8S .0400
581 04 04/07/85 . 0400
S84 0S5  0k/07/HS L0400
584 01 09/44/8% .0400
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Table F.3.18 GROUND UWATER QUALITY MFASHRFMENTS FXikEDING
STAIISTICAL MAXIMUM VALUF BY PARAMFTEKR
SITE: 13RAND .JUNLTEON
04/34/83 10 0v/44/85 (Continued)

FURMATINN DOF COMPLETION: ALLUVTUM
HYDRALIL IC FLOW REL ATIONSHIP: ON-SITE

IINITS OF MAXIMUM LNCATIDN SAMPLE PARAMETHR

PARAMETER MEASURE VAL UF 1D D LOG DATE VAL UE+/-UNCERTAINIY

ARSENIC mG/L .00S0 S84 0? 09/44/8% .0100
S84 013 0Y/44/8S .0400
S84 04 09/44/8% .0100
SRBA1 0S5 0Y/44/8S .0100
583 04 07/07 /83 .0040
5813 04 G4h/70/7/783 0440
Sg4 01 09/74/84 .Q/70
5873 04 0.3/726/85 L0470
583 01 06/07 /8% .0200
583 04 0Y/414/8S . 0300
S84 04 02/06/83 .00/0
S84 01 QA/OR /33 0459
5854 01 09/24/83 .0/00
584 01 0:3/24/8S - 1800
S84 04 06/07/85 0900
584 04 0Y/44/85 . 4400
S8v 014 06/08/8%4 .0070

xx %% SAMPILES FXCEEDING MAXEMUM VALUE = /83 7 #x=x»

BAL ANC(:H % -4700 5814 04 03/74/8% .5300
583 04 Q3/724/18S .5400
SH3 oX | 06/07/8% 1.8400
w33 04 OvY/44/8S 41.2¢00
584 04 09/ 44/85 L8000
5137 04 G9/24/83 B.HE00
747 04 03/727/85 1.2000
/47 01 0Ah/0//8S 3.Y500
747 04 09/0-/8% 1.8500

*%%A% SAMPLES EXCEFEDING MAXIMUM JAILUE = 28 7 *x#*x*

BARIUIM mG/L 0675 S83 04 09/24/&4 <4700
S84 04 0Y/24/83 .08:30
747 04 03/272/85 . 1000

xx%% SAMPLES EXCEEDING MAXiMUM VALUE = Y L EEEx

BURON mG/L 1.096% - - - -

CADMIUM MG/L .00142 583 04 0Y/214/83 .0720
S83 04 03/26/8S% .0400
5813 01 0h/0//85S 0030
S83 04 09/44/85 .0440
S84 04 09/24/83 4200
S84 01 04/746/785 L0970
s34 04 0h/0//85 L0720
S84 04 09/44/8% . 4470

. s87 01 37724783 L0040
*%x#x SAMFLES EXCEEDING MAXIMUM VALUE = 37 % »xxx
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Table F.3.18GRouND WATER GLALITY MEASHREMENS EXUFFDING
STATISTICAL MAXIMUM UALUF BY PARAMFTHK
SITE: RAND IUNCT (N _
01/34/83 T0 09/44/85 (Continued)

FURMATION OF COMPLE(INN: Al LJUIIM
HYDRALII IC FLOW RELATIONSHIFP: ON-SITE

HNITS OF MAX I MUM LLOCAT (IUN SAMPIE PARAMETER
PARAMETFR MEASURE VALUF D b LOG DAIE VAL UE+/-UNCERTAINTY

Cal cIum MG/L 423.7839 S84 04 0&/09/83 654.0000
S84 04 0:3/724/85 $50.0000
S84 04 06/07/8% 483.0000
S84 02 0A4/0//8S 4134.0000
S84 03 06/07/8% 474.0000
584 04 DEVAVIVATEN 47/ 0000
SHA4 05 046/0//8S 474 .00G00
S84 04 9/44/8S 535 . 0000
S84 0z 09/ 44/8% 544.0000
S84 03 u9/44/8S 544 .0000
S84 04 09/44/8% S46.0000
w81 0% 0Y/44/85 540.0000
583 04 02/07/843 $55.0000
S83 04 04/70//83 47%5.0000
583 01 09/24/83 $20.0000
SR3 04 0:3/24/8S $20.0000
583 04 06/07/8% 492.0000
5813 01 9/44/8S S54%5.0000
584 01 02/708/14 556.0000
534 04 0Ah/08/83 5H5.0000
SB4 04 09/24/83 470.0000
584 04 03/2A/8S 530.0000
S84 01 06/07/8% 605.0000
S84 01 Y/ 44/8S S723.0000
S&y 014 04/34/83 454 . (G000
SB7 04 0A/0R/873 SU8 . GQ00
747 01 0R/27/8% SHG.0000
747 014 04/0//8S A45.0000
74/ 01 09/05/85 502.0000

#xx% SAMPILES FXCEEDING MAX(MUM VALJE = Y0 % ®%an

CHLORIDE mMG/L 399.8380 S84 04 07/C7 /84 S15.0000¢
S84 01 0h/G9/873 A4, G000
S84 014 09/272/4%3 $30.0000
S8 14 014 03/2h/85 4%0.0000
5814 04 04/707/78% S63.0000
S84 02 0A/0//8S 5/:3.0000
S84 03 06/07/8% S64.0000
S84 04 0Ah/07/8S 5/4.0000
S84 0S 06/07/8% 579.0000
S84 014 09/44/85S S/9.0000
5814 0?2 09/44/8% S98.0000
S84 03 09/ 44/8S 270 G000
S84 04 09/44/8% $37.0000
S84 0S 09/ 44/8S Q47 00Q0
S83 04 02/70/7/84 760.0000
583 01 04/0//813 7/70.0000
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Table F.3.18GROUND WATFR QUA! TTY MEASURFMENTS EXCEFDING
STATISTICAL MAX(MIM UALIJE BY PARAMETER
SITF: GKAND JUNC110N )
04/34/83 10 09/44/85 (Continued)

FORMATTION OF COMPLETION: ALLUVIUM

HYDRAULIC FLOW RELATIONSHIP: ON-SITE
UNITS OF MAXIMUM  LOCATION SAMELE FARALE THK

PARAMETER M- ASURE VAI_UE (D D 1.DG DATE  VALUE+/-UNCFRIAINTY

CHLNRIDE mMG/L 399.83180 583 04 09/?24/83 /90.0000
S&3 04 03/24/85 660.0000
s83 04 04/07/8% /87 .0000
583 04 09/44/8% 842.0000
S84 04 0?2/08/83 H272.0000
584 04 06/04/83 970.0000
584 01 09/724/83 /90,0000
584 04 03/76/H5 720.0G00
S84 01 04/07/135 794.0000
S84 01 09/ 44/8% 869.0000
s87 01 04/0B/83 520.0000
58y 04 09/74/8%3 400.0000
747 04 0:3/22/85 740 .0000
747 01 06/07/8% 1030.0000
747 014 09/05/8S 1000.0000

#%%% SAMPLES EXCEEDING MAXIMUM VALUF = Q& X sxxx

CHROMTUM mG/L .0200 584 04 03/ 24/85 L0300

x*¥xx SAMPLES EXCEFDING MAXIMUM VALUF = 3 %L ®xwsx

CHBALT MG/L .0390 584 04 04/09/83 L0530
583 01 06/07/83 .04%0
s83 04 39/724/33 L5300
563 04 04/07 /785 L0500
S84 04 02/03/33 . 4600
564 04 06/06/834 . 1500
584 01 0v/24/83 . 5600
S84 01 04/26/8% .0500
584 04 04/0/ 7135 L0700
S84 01 09/ 44/6% . 4300

xkx% SAMPLES EXCEED ING MAXLMIM VALUE = 34 % xxxx

CUNDUCTANCE  UMHO/CM 6744.7250 584 04 09/44/8% 6765.0000
581 02  09/44/85 65/65.0000
581 03  09/14/8% 6765.0000
584 04 09/ 44/8S 4676%.0000
584 05  09/44/85 6765.0000
583 01 0:3/24/8S B600.0000
583 04 06/07/8% 7320.0000
583 01 09/44/85 Y514 .0000
584 01 03/26/8% 7600.0000
$84 01 06/0//8% 7544.0000
584 01 09/14/8% 10004.0000
747 01 0:3/722/8S /000.0000
747 04 09/05/8% 9200.000(

*%%% SAMPLES EXCEEDING MAXIMUM VAILE = A4 % *xxx
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Table F.3.18 GROUND WATER QUAL ITY MEASURFMENTS EXCEEDING
STAT(STICAL MAXTMIIM VALIJE BY PARAMETHER
STITE: GKAND JUNC1ION
04/34/83 10 09/44/85 (Continued)

FORMATION OF COMPLETION: ALLUVIUM
HYDRAULIC FLOW RFLAFINDNSHIP: UN-SITE

UNITS OF MAX)MUM LOCA1ION SAMFLE PAKAME TR
PARAMETER MFASHRE VALUE D 1)) LD DATE  VALUE+/-UNCER TATNLY

LUPPER mG/L .0503 s83 04 Ov/?24/83 .0A/0
543 04 03/246/85 . 1400
583 014 0Y/44/8S .0/00
S84 04 02/08/84 . 4200
S84 01 oY/ 24/83 . 2000
SR4 04 03/ 76/8% . 1500
-84 01 AOA/0/785 .0760
S&4 01 09/ 44/8% L4400

xxx® SAMPLES EACEFDING MAXLMUM VALUE = 25 7 sxxx

CYANTIIE MG/L .0050 - - - -

FLINJRIDE m3/L 1.1459 S84 04 v 22/83 4.4000
SHA4 014 03/76/8% 4./000
S84 01 0A/0//8S 4 .73000
581 07 0&6/07/85 4.2000
S84 03 04/70//8S 4.3000
S84 04 06/07 /8% 4.3000
S84 0S 0A/07/8S 4.1000
561 04 0%/ 44/KS 4.8000
g1 02 O9/4408% 4_./000
SgA1 03 097144/78% 4.9000
981 04 09/44/8S 4.9000
S84 05 09/44/8% 4.7000
583 01 09/24/433 4.4000
S&3 014 04/26/85 4.2000
583 01 0k/0//85 3.0000
543 04 09/44/85 4.2000
S84 01 02/24/83 4.3000
SH4 04 03/76/85 3.7000
s34 04 04/70//8S 3./7000
SH4 04 09/44/85 3.9000

xxx% SAMPLES FXCEEDING MAXIMUM VAILJE = B3 7 #sxx

GKR0SS ALPHA PCI/L 176 .56H% S84 04 03/2 &/8% 4160.0000
S83 01 03/24/85 255.0000
S84 01 04/76/8% 230.0000

#x%% SAMPLES EXCEED(NG MAXIMUM VAIUE = 7S 7 xxxx

GROSS RETA PCI/L 25.0000 S84 04 03/24/85 70.0000
583 01 0:3/724/8S 4140.0000
S84 04 03/7246/8% 455.0000
747 01 03/72/8S 90.0000

#%%% SAMPLES EXCEEDING MAXIMUM VALUE = 400 X **xx

HYD. SULFILE MG/L 1.4802 - - - -

IKON MG/L 1.483% S8 4 01 02/07/843 3.2400
S84 04 0y /¢?/83 3.77200
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Table F.3.18 GROUND WATER QUALTTY MEASUREMENTS EXCEEDTNG
STATIST(CAL MAXIMIM VAILIE BY PARAMETHER
SITE: GRAND JUNCTION
04/34/83 10 09/44/85 (Continued)

FORMATTON OF COMPIETION: ALIUVIUM
HYDRAULIC FLOW RELATTINNSHIP: ON-SITE

UNITS OF MAXIMLIM LOCATION SAMPIE PAKAMETER

PARAMETER MFASIJRE VAL LJE D [D .05 DATE  VALHE+/-1INIZFRTAINTY

IRON mh/L 4.4R3S S84 01 ().3/ 26,85 12.0000
581 04 06/07/8% 14.2000
5814 02 0h/07/89 14.4000
584 Q3 06/07/8% 44.5000
5314 04 0A/0/ /789 A4. 1000
S84 0S 06707785 44.4000
S84 01 0v/44/8% Y . RE00
SHA4 oz 07/44/85 $.9400
581 013 0Y/44/8% Y .8500
5814 04 09/744/8S 40.0000
534 05 02/ 44/89 7« B3O
S83 01 03/26/8% 1.8000
G833 04 0Y/44/8% 1.9400
747 014 03/27/8% 3.4000
747 04 06/0/7/85 2.0400

*#%% GAMPLFS EXCEEDING MAXTMUM VALUE = 63 % #xxx

I.FAD mG/L . 0050 S84 014 G974 72/133 L0100

rEExR SEMELES FXCEEDING MAZIMUM VAl U = b L M

MALNESTUM MG/L 547 .8729 - - - -

MANGANNE SF MG/L 8.7400 SH3 014 09/24/83 40.0000

*xx% SAMPLES EXCEENDING MAXiMUM VAL UE = IR S S 2

MERCURY MG/L .0004 SH3 01 03/726/78% L0004

xkX® SAMPLES FXCEEDING MAX{MUM VAILUE = 4 7. mXER

MOt Y0 NUM mMG/L L0757 581 01 0z /07 /84 <3400
5814 014 0OL/709/83 . 7500
SH4 01 0y/27/84 . 0780
581 01 3/74H/8% . 4300
584 01 G&6/07 /785 AZGO
SBA 02 (S VARSI B0
5814 03 06/70//8% . 0500
=81 04 0h/0/7/85 . 41000
5814 0S 06707 /8% . 0900
G814 04 0Y/44/8S . 4300
581 02 09/44/85% . 1400
281 03 09/44/8% - 4300
S84 04 09/44/85 4700
5834 GS 09/44/85% . 4400
S84 04 07/07/873 L5300
=33 04 0A/07 /13 L4000
583 04 09/2 47873 - 4900
5373 01 O3/ P6/8S .3000
583 01 0&/707/78% < A300
583 01 Y/ 44/8S . 2600
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Table F.3.18 GROUND WATER QUALTIY MEAGURFMFNTS EXCEFDING
STATIST(CAL MAXIMIM YALUE BY PARAMETER
SITE: GKAND JUNCTION ]
04/34/83 T0 09/44/8S (Cont1nued)

FORMATION OF COMPLETION: ALLUVIUM
HYDRAULIC FLOW RELATINNSHIP: UN-SLTE

UNITS OF MAX1MUM LOCAYION SAMPi E PAKAME TEK
PARAMETER MrASIIRE VALIE {D LD L3 DATE  VALHE+/-UNEFRTAUNTY

MOLYBUENUM mG/L 0757 S84 04 072/638783 . 4200
584 04 06/08/84 .3800
584 01 0Y/24/83 . 4700
584 01 03/26/8% . 2800
5834 04 0A/07/85 . 2200
584 04 09/44/85 . 3500
w37 01 041/734/1833 - 1400
587 01 04708784 47280
SR7 01 0OY/24/83 .0760

*xx% SGAMPLES EXCFEDING MAXIMUM VALUF = 90 7 »xxx

NLCHEL mG/sL LAB4 2814 04 0VA/0//85 .0B0O
S84 02 06707785 . 0900
5814 03 0A/0/ /139 . 0500
S84 0% 04/07/85 .0800
S84 014 0v/44/85 .0800
S84 (o)g 09/44/86% - 4400
5834 03 Y/ 44/45 LOF00
SRR g 07/ 44/8% L0700
581 0S 0Y/44/8% <4200
SH3 01 04/24/85 <1800
583 04 0h/0//8S . 48300
SHS 04 09/ 44/85 . 2H00
SH4 01 (13/7A/45 . 2200
SH4 01 06/07 /8% . 2R0O0
584 04 0Y/44/8S . 3300
247 [€X] 01/7r7 85 LOBGO
747 04 39/05/8S <0R00

x#x% SAMPLES EXCEEDING MAXIMUM VALUF = 84 X »xxx

NITRATE MG/L 8.44472 S83 04 09/24/83 S0.0000
S84 - 04 09/71/83 44.0000
SH4 04 0Ov/44/8S 23.0000

*%x% SAMFLES EXCEEDING MAXIMUM UALUE = 40 % #*»xx

ORG. CARBUN MG/L 55./7247 S84 04 02/07/83 946.:3000
S84 04 06/09/83 88.2000
5814 04 09/722/83 143.0000
583 01 02/07/84 4144.0000
S83 04 04/0//783 H4.2000
583 C4 09/24/83 429 .0000
534 Q4 02/08/83 §20.0000
S84 04 06/08/84 84.6000
S84 01 0Y/24/83 439.0000
S8/ 04 04/34/84 99.9000
SR7 04 0h/013/83 A3.5000
S8r 04 09/24/784 87.4G0O
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Table F.3.18 GROUND WATER WQUALITY MEASUREMEN(S EXUFED NG
STATIGTICAL MAXIMUM VAL UE BY PAKAMFTER
SITE: GRAND JUNLCTINDN
04/34/843 TU 09/44/85 (Continued)

FAORMATION OF CUOMPILETTOiN: ALLUVIUM
HYDRAUt IC FLOW RELATIONSH1P: ON-SITE

INITS NF MAX [ MM ILOCATIUN SAMPIE PARAMF TER

PAKAMETER MEASLIRE VALUE b 10 LOG DATE VALUE+/-UNCFRTAINTY

*»x%% SAMPL ES EXCEEDING MAXIMUM VALLE = 38 % #xxx

PB-240 PCI/L 2.68R/S SH34 04 0:3/24/8S 2.8000
SE4 04 06707785 2.7000

x#x% SAMPLES FACEEDING MAX IMUM VAL IJE = 25 7 *%x%x*

PH SuU 7 .4450 - - - -

PHISPHATE mis/L ?2.2375 - - - -

P(-240 PCI/L .5000 S84 04 03/746/8% 4.4000

*%%% SAMPLES EXUEEDING MAXIMUM VAILE = 42 7 *xx*

POTASSIUM MG /L. 15,6300 SRA 01 07 /07783 G 4000
284 014 A/0v/83 56.0000
o814 04 09/77/84 52.0000
S84 04 0:3/2h/85 %7 .0000
S84 04 06/07/8% 64.2000
5814 02 0A/0//85 A4.2000
S84 03 06/07/85 60.8000
w814 04 046/0//8% 40.0000
S84 0% 06/07/85 &60.4000
S8 1 04 0Y/44/8S SB.9000
S84 0? 09/44/84S S9%.4000
S84 03 07/44/8S %9 .4000
S&A 04 09/ 44/8% SY.8000
SsSB4 0 Y/ 44/8% =58 .5000
583 04 07/07/ 44 104.0000
583 01 0h/0//33 49 .0000Q
S84 01 09/741/83 96 .0000)
583 01 3/ 24/85 Y6.0000
53 (o X 046707785 469 .7000
%33 01 U2/ 44/8S Y3.4000
SR4 014 072/08/H71 143.0000
5134 01 0h/03/83 P G000
S&4 01 09/24/83 99.0000
S84 01 0:3/24/8S 406 .0000
S84 04 04/07/85 99.46000
SB4 01 39/44/85 404.0000
747 04 03/272/8% 36.0000
/47 04 04/07/8S 39.7000
747 04 09/045/85 44.8000

*%%% SAMPLES EXCEFDING MAX(MUM VAILUE = 90 7% *x%x%

RA-224 PCI/L .S5000 S84 01 03/24/8%5 1.4000
581 04 04/07/8S 1.0000
S84 01 07/44/8% 4.4000
S81 02 0Y/44/89 4.2000
S84 03 09/ 14785 4.3000
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Table F.3.18 GROUND WATFER BUALTTY MEASUREMENTS EXCKED NG
STAT1ISIICAL MAXIMUM VALUE BY PAKRAMFTEKR
STTE: BRAND JUNCTION
04/34/83 TU 09/44/85 (Continued)

FORMATION NF COMPIETION: ALLUVIUM
HYDRAUIL IC FLOW KELATIONSHIP: (N-SITE

UNITS OF MAX LMUM  1.OCAT (N SAMPIE PARAMMTER

PAKAME TER MEASURF VAL UF In 10 LOG DATE VAL UE+/~UNCFRTAINTY

RA-22 & PCI/L 5000 SH4 04 09/ 44/8% £.4000
5814 0S 0Y/44/8s 4.3000
583 01 09/24/83 29.0000
583 01 0:3/724/85 4.5000
SRR 01 046/0//8% 5. 000
583 04 09/44/8S 6.9000
SH4 04 09/24/8%4 45.0000
Sr4 04 01/2h/85 7 .5000
SH4 04 06/07/85 6.0000
S84 04 09/44/135 7 0000

#%%% SAMPLEFS EXCEFDING MAXIMUM VALUE = 83 7 wxxx

RA-228 PCT/L .5000 583 01 0:3/2h/85 4.6000
S83 01 04/07 /8% 2.2000
$84 04 0k/0/ /85 4.9000
747 01 09/0%/8% 1.4000

##%%% SAMPLES EXIEFDING MAX(MUM VALIJE = 44 X *xxx

SELENIUM MG/L L0157 S84 01 02/07 /R L0200
€83 01 02/0//83 <0720
583 01 09/7214/84 L4200
S84 014 02/64/83 .0540
S84 04 06/08/H3 .0270
S84 - 04 09/24/83 .2200
SR 4 01 03/26/85 L2400
S84 01 0k/0//8S .4/30
S84 04 0%/ 44/85 L A990

xxxx% SAMPLES FXCEEDING MAXLMUM VAILIE = 28 % %%xx»

SILICA MG/L 24.254% 584 01 0Y/77/83 22.0000
534 04 09/44/85 24.7000
S84 0?2 0%/ 44/8% 24.6000
S84 03 09/44/85 26.4000
S 4 04 09/ 44/45% 26.3000
5814 oS 09/ 44/85 25,2000
Se3 01 09/24/8% 23.0000
S84 04 0v/24/83 29.0000
St4 01 09/44/8% 24.8000
sa7 04 0v/?24/83 22.0000

*x%% SAMPLES EXCFEDING MAXIMUM VAIUE = 44 X *xxx

SILVER mG/L .0050 - - - -

sopIum MG/L. 954.5040 €84 04 06/G7/8%4 1090.0000
583 04 09/24/83 YH0.0000
583 04 06/07/85 1430.0000
S84 01 02/0G83/83 1240.0000
SH4 01 03/26/85 970.0600
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Table F.3.18 GROUND WATFR WIALLTY MEASIREMENTS EXUFEDING
STATISITCAL MAXTMUM VAIUE BY PAKAME THK
STTE: BRAND JUNGCTIUN
04/34/83 10 09/44/85 (Continued)

FORMATION NF COMPILETTION: AILLLUVIUM
HYDRAULIC FLOW RELATIONSHIP: ON-SITE

HUNITS OF MAXIMiIM 1.0CAI{IN SAMPLE PARAMFE I'ER
PARAMETER MEASURE VALUF In 1D LOG DATE VALUF+/-UNCERTAINTY
SabIum MG/L 954.9040 747 04 06/07/8S 4000.0000
747 014 0Y/0%/8% 4050.0000
*#ux% SAMPLES EXCEFDING MAXIMUM VALUE = 24 X #%x%x
STRONTIUM mG/L 4.5496 S84 014 V3/24/8S b6.7000
S&4 014 0&/707 /8% 6.4500
S84 02 04D/ /1S 45.5000
Se4 03 046/07 /85 AL QHGO
581 04 0Ah/0//8S 4.9700
S84 0S 06/07 /8% 5.74G0
S84 04 0Y/44/85 A.4800
S84 02 09/44/85 6.4800
5814 03 0Y/44/8% A.4000
S84 04 09/44/85 6.5000
58 4 0S5 0Y/44/8S 4.3800
583 014 09/44/85 4.7000
984 04 0:3/24/8S 4.6000
584 014 09/44/85 4,.7000
747 04 03, 7227838 b OGO
747 01 06/0778% $5.84100
/47 01 0v/05/8S 5.8800
*#xx% SAMPLES EXCEEDING MAXIMUM VALUE = B84 X =xx»
SULFATE MG/L 3833.8504 SR3 014 02/0/7/83 4700.0000
S84 01 09/74/864 4500.0000
S84 014 02/¢3/83 4441 .0000
S84 014 0&4/08/83 4700.009G0
5834 014 09 /24/83 4900 .0000)
5864 04 03/ ré&/784% 44G0 .. 0000
584 014 Oh/0//89 3740.0000
. S84 014 09/44/8% 4400.0000
*xxx SAMPLFS EXLERDING MAXIMHM VAILUE = 25 % *xx»
SUL FIDE MG/ . 0500 584 014 06/07 /8% .4000
*unk SAMPIES FEXCEEDING MAXIMUM VAILUE = 42 7 »*x%x*
TEMPERATURE C - DEGKEE 48.7488 - - - -
TH-230 PCL/L «5000 583 014 0Y/24/83 « .5500
584 014 09/24/83 -9500
*#xu% SAMPLES EXIEEDING MAXIMUM VAILLE = 49 7% *xxx
TIN MG/L .0025% 584 014 04/24A/85 .0080
5834 > 04 01/ 724/135 .00
*%xx SAMPLES EXCEEDING MAXIMUM VALUE = Q L wnwx
TOTAL SNLINS mMG/L 7224.09:18 %83 014 G9/24/83 2000.90000
584 014 09/24/784 8409.0000
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Table F.3.18 GROUND WATER WUALLTY MFASUREMENTS KXIIEEDING
STATISITCAL MAXIMUM VAt UE BY PARAMETHR
SITE: 15RAND JUNCTIDN
04/34/84 TU 09/44/85 (Continued)

FORMATIUN NDF CUMPILETT{ON: ALV UM
HYDRAULIC FLOW KELATIONSHIP: ON-SITE

UNLTS OF MAXIMUM LLOCATIIN SAMPLE PARAMK TER

PAKAMETFR MEASURE VAL Ut ID in LOG DATE  VALUF+/-LINCFRTAINTY

TOTAL SOLIH5 mMG/L 7224.0948 SR4 Q4 09/ 44/8% 7440.0000

*#%%% SAMPLES KXCFEDING MAX imMUM VALNE = PAVAR T 3 3 )

TOX MG/L . 2466 581 01 03/76/85% - 3000
$R3 04 0:3/26/85 L3000
SH3 01 06/07 /8% .3300
584 01 OR/74/88 LACDO
747 o1 03/77 /8% 7000
747 04 0Ak/0//8S L6500

#nn% SAMPLES EXCEEDING MAXIMUM VALUE = S0 % #xxx

U-234 PCI/L 35,4621 583 04 OA/O7 /RS 44,0000
S83 01 09/44/8% 64.0000
€134 04 0VA/07 /1S 4/ .a000
S84 014 09/44/865 47 .0000
747 04 0A/0/7/85 36.0000
747 01 09/05/8% 36.0000

#xx% SAMPLES EXCEEDING MAX(MIM VAILFE = 46 7 *%%x»

uU-238 PCI/L 23.099S S84 04 09/44/8% 25.0000
581 02 0v/44/8S 24,0000
S83 01 06/07 /85 47.0000
SR3 01 )9/ 44/8S Ah.0000
S84 04 0&/07 /85 49.0000
SB4 01 0vY/44/85 H0 L0000
747 04 06707 /8% 24.0000
747 01 0vY/05/8S 25.0000

*##u% SAMPLES EXCEEDING MAXIMUM VALUE = &4 X *xxx

VANAD (UM mG/L .0200 581 04 02/0/7/83 .0/40
S84 04 06/09/853 L0780
S81 02 04/70//85 L0300
564 0% 06/07/85 0300
$83 04 02/0//83 14000
583 01 06/0,/83 1.700G0
583 014 07/724/83 7 .A000
S&3 04 03/76&/84% 6000
583 01 0A/07/8S . 25800
583 01 09/44/8% 1.4400
584 04 02/08/83 45.0000
S84 01 06/08/83 S$.2000
S84 04 0v/724/83 9.0000
S84 01 03/26/86% 7.4800
S1B4 04 04/0//8S 6.7500
S84 04 09/44/8% 43.8000
587 01 04/:34/83 0490
S8/ 04 06/0K/EX L0670

F-151




Table F.3.18 GROUND WATER WUALTTY MEASUREMENTS FXUEFD (NG
STATISTICAL MAXTMUM VALUE BY PARAMETHK
STTE: 1RAND JUNCT (ON
01/34/83 TU 09/44/85  (Cqnc)yded)

FORMATION OF COMPIET(ON: ALLLJVIUM

HYDRALILIC FLOW RELATIONSHIP: ON-SITE
UNITS OF MAX (MUM 1ILOCAT {1N SAMPIE PARAME R

PARAME TER MEASURE VAL UF In In LOG DATE VAl UE+/~-UNCERTAINTY

VANAL T UM MG/L 0200 S8/ 01 09/24/83 0300

*x% SAMPILES EXCEFDING MAX(MUM VALUE = 59 7 *xx*

2INC MG/L 04626 561 (oX ] 03/7&/85 - 4000
5833 04 0?2/0//83 .B200
584 04 04707 /863 .5400
S833 04 0Y/24/83 23.0000
SR 04 03/ 74/ 85 L6000
583 04 0h/0//8S - 26/0
583 04 09/44/8% .7200
SRB4 01 072/03/33 AL7000
SE4 04 0&/08/8%2 4.9000
SH4 01 0Y/724/83 37 .0000
584 04 03/06/789 4.4000
584 01 0A4/0//85 2.5600
584 04 09/44/8% 4.4400
587 04 0vY/24/83 . 4400
747 014 03/772/85 . 10060

*kk* SAMPLES FXCFEFDING MAX MM VAITIE = 464 7 xxx%

MAPPEK DATA FILF: GKJO4#UDPGUR40037 4
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Table F.3.19 GROUND WATER GUALTTY MEASUREMENTS EXCEFDING
STATISTICAL MAXIMUM Y&l tlE BY PARAMEIER
SITE: GRAND JUNCTION
03/22/85 TO 09/40/8S

FORMATION (F COMPLETTION: AL UVIUM
HYDRAULIC FLOW REILATIUNSHIP: VRUSS BRADTENT

UNITS OF MAXIMUM LOCATION SAMPLF PARAMETER

PARAMETER MEASURE VALUE () D LG DATE VAL HE+/-UNCFERTAINTY

ALKALINTTY mG/L CACO3 10/3.4329 - - - -

AL UM NUM MG/L .0500 739 04 09/0%/785 .2000

®#xu% SAMPLES EXUCEFDING MAXIMUM VAIUE = 414 X *%%x%

AMMONT UM MG/L 15.7000 - - - -

ANT IMONY MG/L .0080 - - - -

ARSENIC MG/L .0050 - - - -

BAl.ANCE A L4700 /37 01 (3722788 4.4700
737 04 06707785 4.68600
739 01 0:3/22/43S 4.8200
739 04 046707785 S.0900
742 04 0:3/22/1S 41.0400
7472 01 04/0/7/8% S.590¢0

wxnk SAMPLES EXUFEDING MAX(MUM VAIDE = Ab 7 *%xx

BARIUM MG/l .0675 - - - -

BORON mMG/L 1.0945 - - - -

CADMTLIM mG/L .0047 - - - -

AL T M5/7L 423,239 737 04 N3/ P2P2/R8 =20 L 0000
737 01 0&6/07/8% 640.0000
737 01 09/0A/8S 4183Y.0000
739 01 04/27/8% 540.0000
/39 01 0h/07/8S 530.0000
739 ¢ 01 09/05/8% 506.0000
/47 04 03/ 722/RS S/70.0000
747 01 0670/ /785 655.0000
/42 04 0v/40/8S 499 .0000

##x% SAMPI ES EXCEFDING MAXIMUM VALUE = 400 X *x%x

CHI DR [DE MG/L 399.13330 737 014 03/ 722/8S RE0.0000
737 04 06707785 4080.0000
/37 04 OY/0h/8S 1400 .C¢000
739 04 0=/72/8% 970.0000
/39 01 04/0//8S 4430.0000
739 01 09/05/8% 417250.0000
742 01 0:3/22/8S S99.0000
747 014 06707 /8% 673.0000
/742 04 09/40/8S /705.0000

#x%% SAMPLES EXCEEDING MAXIMUM VALUE = 400 X *xxx

CHRUMIUM mG/L .0200 737 04 0:3/722/8S .0300
739 01 0x/22/85 . 0300
7472 > 014 0:3/22/8S L0300

*#xx% SAMPLFS EXCEEDING MAXiMUM VALUEF = 33 X *%xx

LUBALT mG/L . 01390 - - - -

CUNDUUTANCE  UMHO/CM b7 44.775 737 01 03/27/8% 8900.0000
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Table F.3.19 GROUND WATER WIALITY MFASHRFMENTS EXIFED ING
STATISTICAlL MAXIMUM VALUE BY PAKAMFTFR
SITE: GRAND JUNL TION

03/22/85 T0 09/40/85 (Continued)

FORMATION OF COMPLETION: AL HVLHM
HYDRAUL 1C FLOW RELATIGNSHIP: CROSS GRADTENT
UNITS 0OF MAX (MUM LOCAT 1IN SAMPILE PARAMET+R

PARAMETER MEASURE VALLIE ID D LOG DATE  VALUE+/-UNCFRTAINTY

CUNDUCTANCE  UmHG/CH 6744.7250 737 04 06/07 /8% 7800.000Q
737 04 0Y/06/8S $0300.0000
739 04 03/22/85 8400.0000
739 04 0A/07/8S BO24.0000
739 04 09/0% /8% 9340.00U0GO
742 04 03/722/8% AYO0 . Q000
747 04 09/40/8% 7605.00G00

*xx% SAMPI_KES EXCEEDING MAXiMUM VALE = 88 7% *%%x%

COFPER mMG/L .0508 - - - -

CYANIDE MG/ L .00%0 - - - -

FLUORIDE mG/L 1.4459 737 04 09/046/78% 4.2000

xx%% SAMPLES EXCFEDING MAX (MUM VALUE = 44 7% *%xx

GROSS ALPHA PCI/L 126 .568S 737 04 03/22/8% 485.0000

*xu% SAMPLES EXCEED (NG MAX{MUM VALUE = 33 % #xxx

GKROSS BETA PCI/L 2%.0000 737 04 04/22/8% 60.CO00
/7472 01 03/22 138 0 L GeQ0

*#xx SAMPL ES EXCEEDING MAXIMUM VALUE = 44 X *xxx

HYD. SULFIDFE MG/L 1.4802 - - - ~

IKON mMG/L 1.484% 737 04 03/27/8% 4.7000
/739 04 03/72/8% 3.4000
747 01 03/27/85 5.7000

wxxk SAMPLES FXUCEFDING MAXIMUM VAILLE = 33 7 xxxx%

LFAD MG/t .00%0 - - - -

MALNFESTUM MG/L S4/.3/29 737 04 0A/0//85 A7S5.00G0
739 014 0&/0G7 /85 600.0000

. 742 01 0A/0//8S 5%0.0000

*#xu% SAMPLES EXCEEDING MAXIMUM VAl UEF = 33 % *xx»

MANANESE MG/ L 3./400 - - - -

MERCURY MG/L .0003 - - - -

MOLYBDFENUM MG/L .0757 737 04 0:3/22/8S . 4400
737 04 0&4/07/8% 0800
737 01 0P/ GA/HS <4400
739 014 03/72/8%5 . 1100
739 01 0A/0//8S 4400
739 04 09/05/2% L AA006

*xx% SAMPLES EXICEEDING MAXULMUM VAILHE = AA 7 x®%x

NI1CKE! mG/L 0684 - - - -

NLUTRATE MG/L 8.4442 - - - -

ORG. CARBON mMG/L 85.7247 747 01 03/27 785 S67.0000
/742 01 0Y/40/8% 58,0000
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Table F.3.19 GROUND WATER GUAI ITY MEASUREMENTS EXCEEDLING
STATISTICAL MAXI[MUM VAIIIE BY PARAMF (R
SITE: GRAND JUNCTIQN
03/22/85 1N 09/40/8% (Continued)

FORMATION OF COMPLETION: AtLUYVIUM
HYIDRAULIC FLOW REILATIONSHIP: CROSS HBRADIENT

UNITS Ot MAXIMUM LOCATION SAMFLE PAKAME TER
PARAMETER m-ASURE VAI_te (D LD L3 DATE  VALIE+/-INGFERTAINTY
*®E% SAMPLES FKXCKED (NG MAX1MUM VAILLLE = 22 7 *%x%
PE-240 PCI/L 2.6875% - - - -
PH su /.4450 - - - -
PHUSFHATF mMG/L 2.53/5 - - - -
P1-240 PCL/L .5000 - - - -
POrAGSS UM M /L 15,6700 - - - -
RA-—-226h rFCl/sL .S0C0 - - - -
RA-278 PCI/L .5000 - - - -
SELENTUM mG/L .0141S2 - - - -
S1lICA mMG/L 24.254% - - - -
S1LVER MmG/L L0050 - - - -
SObIUM MG/ L 954.9040 737 04 0x3/22/8% £490.0000
/737 04 0h/0//8S 40/0.0000
737 04 09/06/8% 4440.0000
739 01 03/22/8S 1260.0000
739 04 04707785 4450.0000
739 04 0Y/0%/83S 4200.0000
xxxx GAMPLES EXCEFDING MAXIMUM UVALIIE = &6 7L ®%x*
STRONTIUM mG/L 4.5154A 737 04 0:4/22/8S /7 .3000
737 04 06707785 7.4900
737 04 O9/GAh/8S /<3200
739 [ R] QA/77/8% 7.4G00
739 04 OA/0O/ 78S A.9300
739 (X 07/705/8% 7.2400
/42 01 03/ 22/85 6.5000
742 01 06/07/85 5.87200
/472 04 9 /40 /K5 45.4400

®*xx% SAMPLES EXCEEDING MAXIMUM VAL LE 100 7 ®Exx

SULFATE mG/L 113133.3504 739 04 G3/722/135 {0y, OG0
739 CA 09/ 0N/ ES 39600000

*x%® SAMPILES EXCEEDING MAXIMUM VAIIE 22 7. wxAR

SUlI FIDE MG/t .0500 - - - -

TEMPKRATURE C - DFUGREE 19.7 488 - - - -

TH-230 PCI/L .5000 - - - -

TIN MmG/L .002S 737 04 0:3/722/85 .0089
742 01 01/72/85% 0050

*%%% SAMPLES EXUEEDING MAX(MUM VAILUE = 22 % *xxx

TOTAL SOt IDS MG/L 7224.0938 737 [ K] 0R/27 /8 8434.0000
737 04 04/07/8S B0U0.0000
737 01 09/G&/ 85 8R40, (300
739 01 03/ 22/8% 5374 0000
739 01 06/0/7/78% 8444.0000
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Table F.3.19 GROUND WATER WUALTITY MEASUREMENTS FXUKFD NG
STATISTICAL MAXIMUM VALUE BY PAKAMETEK
SITE: GRAND .JUNLT[ON
03/22/85 T 09/40/85  (Concluded)

FORMATION OF COMPLETION: ALLUVINM
HYDRAUL IC FLOW RELATIONSHIP: CROSS GKADIENT

UNITS OF MAX [MUM ILOCATION SAMPILE PARAMK THR
PARAMF TER MEASURF VAL UE 1D n LOG DATE VALUE+/-UNUEKTAINTY
TOTAL SOt 1DS MG/L 7224.0938 739 04 09/05/8% 8530.0000
*#x% SAMPLES FXCEFDING MAXIMUM VALUE = AA 7L *xxx
TOX MG/L. . 24464 737 04 03/272/85 L6000
739 04 33/22/85 L4000
747 04 0R/77/85 5000
/47 04 0A/0/ RS LG

*kx% GAMPIES EXCEEDING MAXIMUM VAL UE

i
o~
o
~N
*
*
*
*

U-234 PCL/L 3S.14A24 737 01 03/?72/8S 346.0000
737 01 04/07 /8% 40.0000
/37 01 GY/0A/8S 39 L CGQGO
739 014 06/07 /85 36.0000
739 04 0v/0%/8% 34,0000
747 01 03/22/8% 44.0000
742 04 0v/40/8S 45.0000

®#%%% SAMPLES FXCFEDING MAXIMUM VALUE = 77 X ®%xx

uU-238 PCT/L 23.099S 737 01 0:3/7°2/RS 24 . 00G0
737 01 Q&/07 /785 26.0000
737 01 U2/0A/59 2A.0000
739 01 03/27/8% 24.0000
739 04 0h/0/ /RS 24,0000
739 04 09/0%/8% 27 . Q0600
7472 04 O3/ 22/1S ER IRSINTEN)]
742 01 0&/0, /78S 34.0000
7472 01 G7/40/1S 33,0000

»x%%% SAMPL ES FXCEEDING MAXIMUM VAL UE = 400 Z *xx»

VANAD (UM MG/L .0200 739 01 04/0//98% L0300

wxxx SAMPLES FXCFEDING MAXIMUM VAL UF = 44 Z *xxx

7INC MG/L L0676 737 01 0:3/722/8% . 000
747 04 04/27/48% L0800

*kxx% SAMPLES EXCERDING MAXiFIM VAl UE 22N RARR

MAPPER DATA FILE: GRJO4*UDPGUWE40037S

F-156




Table F.3.20  GKOUND WATER QUALTTY MEAGURFMENTS EXCEENING
STATISTICAL MAX(MUM VALIE BY PARAMHTER
SITE: GRAND JUNCTION
02/04/83 TN 09/40/85

FORMATION OF COMPLETION: AtLUVIUM
HYDRAULIC FLOW REILATIONSHIP: DOWN LRANDIENT

UNITS Ot MAX1muUM LOCATION SAMFIE PAKAME THR

PARAMETER MFASURE VAL.UF (D in 1L1)G DATE  VALUFE+/-UNCERTAINTY

ALKALINITY m3/L CACO3 4073.4329 - - - -

Al UMINUM MG/L . 0500 589 04 09/22/83 . 41900
733 04 09/0A4/8S . 4000

*%%% SAMPLES FXCEFDING MAX:MUM VALUE = 6 K EEux

AMMONTUM nG/L 15./000 sS85 04 09/20/83 13:35.0000
58S 04 03/25/85 384.0000
535S 01 04/07/8S 349 .0000
S&S 04 09/40 /8% 444.0000
586 01 0v//,0/83 340.0000
S&é 04 03/2%/85 393.0000
586 04 0k/0//85 1134, 0000
586 04 09/40/8% 438.0000
589 01 0:3/25/85 £24.0000
S&9 04 06/07 /85 448.0000
$R9 04 09/09/85 149.0000
590 04 09/22/H3 16. 4000
590 04 0:4/725/85 1/.4000
590 04 09/09/8% 48.5000
740 04 0:3/22/8S 49.0000
740 04 04/07/8% 472 .7000
740 04 0Y/09/85 $0.:2000

*x%% SAMPLES EXCEEDING MAXIMUM VALUF = S4 % *x%*x

ANT [MONY mG/L L0080 G846 01 03/ 25/85 L0420

»%x% SAMPLES EXCFEDING MAXIMtIMm VAL UF = 3 K wawn

ARSENIC mG/L L0050 S35 04 072/03/83 L0080
58S 04 09/720/84 .0480
sS85 04 0:3/25/85 L0450
545 014 09/40/8% L0200
586 04 0A/0%/83 .02/0
586 01 09/20/84 . 4400
S84 04 0:3/25/85 .0480
SE6 04 06/07/8% L0400
S86 04 0Y/40/85S L0200
S49 04 09/22/83 .0220

*%%% SAMPLES FXUFEDING MAXUMUM VAILLE = 25 % *xx»

BALANCE 4 .4700 S8s 04 02/03/83 4.3400
s$8S 04 09/20/83 4.8700
S&S 04 Q725785 3.4900
58S 04 04/07/8S 3.6:300
SHé 04 09/20/84% .7000
586 04 0:3/725/85 4.5500
S84 04 06/07/8% 4.6500
586 04 07/10/85 L5000
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Table F.3.20 GROUND WATER QUAL ITY MFASURFMENTS EXCEED1ING
STATISTICAL MAX(MUM VALIJE BY PARAME (FR
SITE: GKAND JUNCTION
02/04/83 10 09/40/3s (Continued)

FORMATION OF COMPLETION: ALLUVIUM
HYDRAULIC FI.OW RELATINNSHIP: DOWN HRANDTENT

UNITS OF MAXIMUM LOCATION SAMPI ¢ PARAMETEK

PARAMETER MHASURE VALIE (D (D 1LUG DATE  VAIUE+/-INCFRIAINTY

BALANCE y 4 <4700 S3Y 04 09/22/83 B3.:3200
S8R9 01 03/725/85 1.7200
SsY 04 0h/07/8S 2.3200
590 ¢4 0z/07/8%4 1.5400
590 014 0Y/22/83 9.0A00
590 04 06/07/85 4.3700
S90 04 09/09/8S 2.5400
73?7 01 0L/ 26/85 2.4370
732 04 0A4/07/85 2./300
733 01 03/7%/85% 1.3400
/33 04 04/0//8S 3.6400
736 01 03/72/8S 2.4900
736 04 0Ah/0//8S 3.9400
738 04 03/725/85 4.2000
738 04 04/0//835 2.45000
740 04 03/27/85% .8500
740 04 04/0//8S 2.3400

®#x%% SAMPLES EXCEEDING MAXTMUM VALUE = 64 % *%xx

BAR TUM MG/L .067S 586 01 02/02/83 .0/40
S&é 014 06/09/44 . 3030
SRB6 04 0y/20/83 . 09720
S&9 01 02/04/84 . 0800
w37 01 UY/22/83 <1300
S9%90 01 09/272/83 .0700

xnu% SAMPLES EXCEFEDING MAXLMUM VAILLJE = 4S5 7% *%xx

BORON MG/L 4.096S - - - -

CADM UM MG/L .0042 589 01 0Y/?22/83 .0030

*#x%% SAMPLES EXCFENING MAXIMUM VAL UE = 3 X Rxen

CAl.CIUM MG/L 423.78:39 SRS 04 072/03/83 S54.0000
S85 01 046/09/834 S64.0000
585 01 0vY/720/83 $40.0000
S&S 04 03/25/85 S$40.0000
585 04 04/0//8S 625.0000
SHS 01 09/40/85 484 . 0000
586 04 02/02/83 437 .0000
S86 01 06/0%/84 S89.0000
$86 01 0v/20/83 570.0000
Sgé 04 03/25/85% 550.0000
S36 04 0A/0//8S 5£30.0000
586 01 09/40/85 47 4.0000
SRY 01 02/04/83 S/74.0000
S&9 01 06/08/83 SR4.0000
589 04 0v/22/83 4530.0000
Su9 01 03/25/8% 590.0000
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Table F.3.20

GRNUND WATER

QUALTTY RMEASHREMENTS EX1ERD (NG

STATISTICAL MAXIMUM VAL UE BY PAKAMETHR
BRAND JUNLTTON

SITE:

02/04/83 TO 09/40/85

FORMATION OF COMPIETTION: ALLHVIUM

HYDRAUL.IC FLOW RELATIONSHIFP:

PARAMETER

UNITS OF
MEASURE

MAX [MEUM
VAL Utk

4723.2H39

DOWN GRADIENT

ILOCATTHON SAMPLE

I

738
740
740
740

#xx% SAMPLES EXCEEDING MAXIMUM VALUF = 92

CHI.LORLDE

MG/L

399.8380

585
585
285
585
5835
S85
586
SB6
586
S&é6
586
586
539
SRY
%89
589
583y
589
590
590
5v0
590
990
S$90
732
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b

04
AR TTT

(Continued)

LOG DAIE

06707 /8%
09/0v/8S
0z2/02/83
046/0//83
09/22/83
03/725/85
09/0%/85
0:3/26/85
06/707/8%
0:3/25/85
06707 /8%
0Y/06/85
03/22/8%
04/07/8S
09/40/85
0:3/25/8%
09/09/85
0:3/22/85
04/07/8%
09/0v/85

02/0:3/83
06/09/84
0Y/720/83
03/75/78%
0h/0//8S
09/40/8%
02/02/83
06/09/83
0Y/20/83
04/2%/8S
04/07/85S
09/40/8%
02/04/83
06/0&/83
0v/22/83
03/?725/8S5
0Ah/07/8S
09/09/8%
0?2/02/83
06/707/84
0v/42/83
03/72%-/8%
0k/0//8S
09/0%9/8%
0:3/24/8S

PARAME TER
VALUE +/-UNCERTAINTY

665.0000
A544.0000
S00.0000
493.0000
450.0000
$530.0000
495.0000
%40.0000
645.0000
5 10.0000
640.0000
4454.0000
570.0000
A45.0000
496.0000
470.0000
$45.0000
940.0000
600.0000
498.0000

790.0000
800 . 0000
H340.0000
850.0000
8348.0000
854.0000
H0S5.0000
860.0000
8320.0000
740.0000
B40.0000
898. 00090
/49 .0000
840.0000
8460.0000
930.0000
4400.0000
§260.0009
/7:36.0000
970.0000
A4/0.0000
830.0000
459 .0000
759.0000
2:30. 0000



Table F.3.20 GROUND WATER QUALITY MEASURFMENTS EXCEED) NG
STATISTICAL MAXiMUM VALIJE BY PARAM-TER
STTE: GKAND JLINCTION .
02/04/83 T0 09/40/85 (Continued)

FORMATION OF COMPIETION: ALLUVIUM
HYDRAULIC FI.OW REILLATINNSHIP: DOWN GRADIENT

UNITS OF MAX1MUM LOCATION SAMPLE PARAME TER

PARAMETER MEASLIRE VALUE [} m IL1NG DATE VALUE+/-UNCFRIAINTY

CHLNRIDE mG/L 399.3380 732 01 06/0//8S 44:30.0000
732 04 09/06/85 R72.0000
733 01 0:3/25/85 4400.0000
733 01 06/07/85 1750. 0000
733 04 07/046/85 42/70.0000
736 01 03727 /85 890.0000
736 04 05/0//8S 10460.0000
734 01 09/ 40/8% 997.0000
738 01 0:3/72%/48S 4£70.0000
738 01 06/07/85 944.0000
7738 04 0Y/0v/85 1000.0000
740 04 03/272/85 650.0000
740 04 046/07/8S 707 .0000
740 01 09/0%9/8% 755.000Q

*#%x SAMPLES EXCEEDING MAXLMUM VAILLLJE = 400 X *%%*

CHROMIUM mMG/L .0200 S8S 014 03/7%/78% . 0300
/33 04 0:4/25/85 .0300
736 01 03/27/8% . 0300
738 01 03/72%/4S <0300

*xxn SAMP[ES EXCEEDING MAXTMUM VALUE = 40 X *xxx

CNBALT mG/L .0390 58S 01 04/09/83 .0820
S89 04 0&/0GH/83 .07140
590 01 0h/0/ /83 L0520

*xxx SAMPLES EXCFEDING MAXIMUM VALUE = 7 L ReEN

CONDUCTANCE  UJMHO/CH 57 44./250 5835 01 0h/0//85 H7296.0000
S8% 04 09/40/8% 10080.0000
586 01 0:3/25/85 8Y00.0000
586 01 06707785 7320.0000
586 01 0v/40/8S 40080.0000
589 01 03/2%/8% 7200.0000
589 01 04/07/8S 78300.0000
SRy 01 09709785 9H547.0000
%90 01 0v/0v/85 A940.0000
732 01 03/24/8% 7600.0000
732 04 0%7/046/85 /7440.0000
733 04 06/07/8% 4800.0000
733 04 0Y/06/8S 9:3460.0000
7364 04 03/27/8% 9300.06G06H
736 01 0A/0//85 /7:30.0000
7364 04 09/40/85 10780.0000
738 01 0:3/75/85 7000.0000
738 01 07/0%/8% 8474.0000
740 01 03772785 7000.0990
740 (O] 09/09/8% 7080.0000
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Table F.3.20

FORMATION

GROUND WATKR WUALTTY MHASUREMENTS EXLCFFD (NG

STATISTICAL MAXIMLIM VAL UE BY PARAMETEK
SITE: GRAND JUNCTINN

02/04/83 TO

NF COMPLETIDN: ALLLUVIUM

09/40/8S

HYDRAULIC FLOW RELATIONSH1P: DOUWN GRADIENT

PARAMETER

3% %%

SAMPLES

COPPER

3% 2% 3% %

SAMPLES

CYANIDE
FLUOKIDE

3% 3% %

SAMPLES

GROSS ALPHA

W% % 2 %

SAMPLES

GROSS BETA

*xnn SAMPLES

HYD.
(RON

SULFIDE

IINTTS OF
MEASURE

EXCEEDING

MG/L

EXCEEDING

mG/L
mMG/L

EXCEFDING

PCT/L

FEXCEFD [NG

PCI/L

FXCEEDING

mMG/L
mG/L

(Continued)

mAX (MM ILOCAT ()N SAMPLE

VAL UE

MAXIMUM VALUE =

.0508

1l

MAXTMUM VALUE

.0050
1.4459

MAXIMUM VALUF =

1746.56185

MAX iMUM VAILJE =

25.0000

MAX (MM VALl =

4.4807
4.48:35
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D 1D
76 X wmEm
586 04
SH9 04
S8y 04

7 1 #xER
SHS 04
sHS 04
S8S 04
58S 04
586 04
s34 01
586 04
586 04
28 7 ExEx
%85 04
SRé 04
539 04
590 04
733 04
736 . 04
738 01
740 04
PR T T 2]
S8S 04
586 04
S89 04
590 04
732 01
733 04
736 04
7:38 04
740 04
400 L %unn
58S 04
585 04
S8S 04
SHS 01
535S 04
S84 04
S3é 01

LOG DATE

0:4/25/8S
02/04/83
0Y/0v/85

09/20/84
013/725/8S
046/07/85
0Y/40/183S
CY/70/83
0:3/75/8S
06707785
0y/40/8S

04/7°5/85
03/75/8%
0:3/75/8S
03/25/8%
0:3/25/85
03/27/8%
03/75/1%
0l/27/8%

03/2%/8%
04/25/135
03/72%/8%
0:3/2%5/8S
03/76/6%
0:3/25/85
03/22/85
0:3/25/85
03/77/85

02/0:3/83
067069783
0v/20/33
03/25/8%
04/07/8S
0%/40/85%
02/02/83

PARAME LR
VAL UE +/-UNCERITAINTY

.0/00
. 1460
0600

3.2000
3.1000
3.2000
3./7000
3.4000
3.4000
3.3000
3.7000

3130.0000
490.0000
240.0000
240.0000
435.0000
345.0000
470.0000
245. 0000

2¢0.0000
4180.0000
430.0000
140.0000
60.0000
450.0000
60.0000
4125.0000
400.0000

4.,0:300
2.6400
2./400
43.0000
14.2000
44.0000
43.5000



Table F.3.20 GROUND WATER QUA!I TTY MEASURFMENTS EXCEED]NG
STATIST(CAL MAX(MUM VALUE BY PARAMETER
SITE: GRAND JUNCTION
02/04/83 10 09/40/3s (Continued)

FORMATION OF COMPLETION: ALLUVIUM
HYDRAULTIC FLOW RELATTONSHIP:z DIWN HRADTENT

tINITS O MAX 3 mMLim L OCATION SAMPIF PARAMEIER

PARAMETER MFASURE VAI.UE (D n LG DATE  VALUE+/-IJNCFRTAINTY

(RON MG/L 4.48:3S 586 04 0h/09/83 A.0%00
S84 04 09/20/83 4.7700
586 014 03/25/8S 16.0000
S86 04 06/07 /85 12.8000
S86 01 0Y/40/8S 15.4000
S89 01 02/04/84 2.720G0
SBY 014 0Y/7272/83 3.47200
S&9 01 04/07/8% 3.7900
S89 01 09/039/85 3.0500
733 01 03/29/8% 4.2000
733 01 0A/07/8S 2.0400
738 01 03/75/8% 10.0000
738 01 0hk/0//85S P.7/00
738& 01 09/07/85 10.3000

k% SAMPIES EXCEEOING MAXIMIM VAIIIE = S3 7% ®xxx

LEAD mMG/L .00S50 589 04 09/27/8% .0400
590 01 0Y/22/83 L0200

*x%x% SAMPLES EXCEEDING MAX1IMUM VAt UE = 9 U wEEE

MAGNESTUM mG/L S47.R729 58S 01 02/0:3/83 A20.0000
737 04 06707 /8% S55.0000
/733 04 0A/07/18 $55.0000
736 01 04/07/78% 5/5.0000

xEx% SAMPIFES EXCEREDING MAX MM VAL E = 10 % axnx

MANGANESH mMG/L 8.7400 S86 01 046/09/8%3 334.0000

*uxx SAMPLES FXCEFDING MAXLMUM VAINE = 2 U EARR

MERCLRY MG/L .0003 736 01 03/27/85 .0004
738 01 0:3/25/8S L0009

*#%x% SAMPLES EXCEEDING mMAXTMuM VALUF = & X ®Exx

MOI.YBDENUM MG/L .0757 5185 01 0?2/03/83 4400
S8as 01 046/09/8% L2900
58S 04 0Y/20/83 .72100
S&G 04 03/25/85 .2/700
SRS 04 0k/0//8S . 418300
S8S 01 09/40/85% L2700
586 04 02/02/83 .4/00
S84 04 04/09/854 .3600
S84 04 0v/20/83 3400
586 01 03/725/85 . 2390
586 04 0Ah/0/7/8S <2000
586 04 09/40/85 <2200
589 04 02/04/83 . 2000
SH9 01 06/08/84 L0930
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Table F.3.20  GROUND WATER WUALLTY MEASURKMENIS KXIFED (NG
STATISTICAL MAXIMUM VAL UE BY PAKAMETER
SITE: GRAND JUNCTINN )
02/04/83 To 09/40/85 (Continued)

FORMATION OF COMPILETINN: ALI.UV (LM
HYDRAUI IC FLOW RELATIONSHIP: DOWN GRADIENT

UNTTS OF MAX (MiJmM LOCAT (UN SAMPLE PARAFIETER

PARAMETER MEASURE VAL UE D Inp 1 0G DATF VAL Uk +/-LINCERTAINTY

MOt YRDENUM mMG/L .0757 S90 01 02/07/84 - 41300
990 04 04/0//R3 .1040
740 01 03/772/8% . 4400
/40 04 07/09/3% <4200

*»#x% SAMPLES EXCEEDING MAXIMUM VALUF = 46 7 #exx

NICKEL mMG/L .0684 58S 01 03/75/8S . 1500
S8S 04 09/40/8% . 1400
584 01 03/75/88 . 1200
S84 04 06707 /78% . 1400
584 01 09/40/8S .4/00
S&9 04 06707 /8% <4400
589 01 09/09/8S . 4300
590 04 09/0%/8% .0700
/736 01 0:3/272/8% . 4000
736 01 09/40/8% .0900
/40 04 09/09/835 .0/00

*#xxx SAMPLES EXCEEDING MAXIMUM VALUE = 40 X *xx»

N ITRATE mG/L B.4447 SR9 04 0:3/7°5/8S 39.0600
590 04 03/75/8% 12.0000
736 01 0:3/22/8S 25.0000
736 01 06/07/8% 34.0000
736 01 0v/10/85 19.0000

*xxn SAMPLES EXCEEDING MAXIMUM VAL UF = 44 % sxxs

NRG. CARBON MG/L S5.7247 58S 01 0?2/03/83 44.7900
S&S 01 04/0%/84 103.0000
58S 04 09/70/83 99.4000
S86 01 0?2/07/83 448.0000
S84 01 0A4/09/83 94.9000
SBé& 01 0%/70/64 78.6000
589 04 02/04/83 146.0000
S&9 04 06/0a/83 972.0000
-89 01 O/ 22/833 4148.00¢0
590 (O} 02/07/8% 84.9000
590 01 04/0//83 /9./7000
590 01 09/27/84 9H. 4000
733 01 03/25/85 522.0000

#x%% SAMPLFS EXCEEDING MAXIMUM VALUF = 39 X #*xxx

PB-240 PCI/L 2.487S S84 04 06/07/8S 2.7000

®xxx SAMPLES EXCEEDING MAXIMUM VALUE = S K #xxn

PH S 7 . 4450 535S 01 0?2/03/133 /.4000

*#xx% SAMPLES EXCEEDING MAXIMUM VALUF = 2 XL wExR
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Table F.3.20 GROUND WATER WUALITY MEASHREMENTS EXLIFENING
STATISTICAL MAXIMUM VALUE BY PAKAMETEK
SITE: GRAND JHUNGC (TN
02/04/83 T0 09/40/85 (Continued)

FORMATION OF COMPLEFION: ALLDV M
HYDRALIL JC FLOW RELATIONSHIP: DOWN GRADIENT

UNITS OF MAX (MM I.OCAT (N SAMPLE PARAMETER

PARAME TER MEASUKRE VAL UE in 10 LOG DATE VAL UE+/-LINCERTAINTY

PHOSPHATE MG/L 2.53/5 - - - -

P0O-240 PCTI/L . 5000 - - - -

POTASSIUM MG/L 45.6300 8% 04 02/04/84 99.5000
S8S 04 04/09/83 97.0000
S&S 04 09/20/8%3 400.0000
85 01 :3/75/35 Y5.0000
588 04 06/07 /8% 9&.4000
58S 04 0%/ 40/85 $3.0000
S&6 01 07/07/83 440.0000
S84 04 0h/09/83 94.90000
586 04 09/70/84 420.0000
584 04 0:3/?5/85 v4.0000
S84 04 0&/07 /8% 404.0000
586 04 0v/40/85 40.0000
S8Y 04 02/04/83 S2.5000
89 04 04/08/83 $3.0000
S&9 04 09/22/83 $3.0000
539 04 0:3/7%/85 52.0000
5a9 04 06707 /8% 66.4000
SRY 04 GY/09/835 63./000
590 04 07/07/83 22.2000
590 04 04/0//R83 47.2000
$90 04 09/27/8%3 19.4000
S90 04 (:3/25/85 20.0000
590 04 0&/07/85% 415.7000
590 04 GY/09/85 23.4000
738 04 03/25/8% 46,0000
738 04 0h/0//8S 24,5000
738 04 09/0%/8% 24.8000
740 04 0:3/722/85 27.0000
740 04 06/0//8% 29.4000
740 04 49/09/85 34.0000

*#%%% SAMPL ES EXCFEDIMNG MAXIMUM VALUE = 76 % xx%%x

RA-226 PCI/L .5000 S83S 04 0v9/720/83 43.0000
586 04 09/20/83 48.0000
S36 04 (53/25/8S 4.4000
586 04 0&/07/8% 2.0000
586 04 09/40/85 2.4000

#xx% SAMPLES EXCEFDING MAXIMUM VALUE = 46 Z *xxx

RA-228 PCI/L 5000 sS85 04 0:3/25/85 4.5000
586 04 03/25/8% 2.5000

*%%% SAMPLES EXCEEDING MAX [MUM VAILLE = 9 L AR

SFLENIUM MG/L .0452 - - - -

SILICA MG/L 24.254S 58S 04 0Y/40/8S 25.9000
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Table F.3.20 GROUND WATER QUAL ITY MFASUREMENTS EXCEEDING
STATIST(CAL MAX(MIM VALIJE BY PARAMFTER
SITE: GKAND JUNCTICON
02/04/83 TN 09/40/85 (Continued)
FORMATION OF COMPLETION: AL LUVIUM

HYODRAULIC FLOW REILATTONSHIP: DOWN BRADIENT

UNITS OF MAX IMLIM LOCATION SAMPLE PAKAME T+ R

PARAMETER MrASURE VAIUK (0 0 103 DATE  VALUJE+/-UNCFRIAINTY

SILICA MG/L 24.2545 586 01 0v/20/83 2:3.0000
S86 04 09/40/8% 27 .8009
736 04 09/40/8% 22.5000
738 04 09/09/8% 25.2000

xxk% SAMPILES EXCEFD (NG MAX(MUM VALLJE = 47 X %xxx

SILVER mMG/L .0050 - - - -

suptum MG/L ¥54.9060 58S 01 02/93/83 4020.9000
SHS 01 06/09/83 940.0000
58S 01 0v/20/83 YY0.0000
S8s 01 03/2%/8% 970.0000
585 01 09/40/8S5 ¥80.0000
586 01 02/07 /83 4020.0000
586 04 09/20/83 1000.0000
586 01 03/2%5/8% 990.0000
586 01 09/40/8S ¥20.0000
S&9 01 0z2/04/83 1090.0000
58v 01 0h/08/83 1000.0000
589 01 09/2¢ /783 4390.0009
=89 04 0:3/7%/85 4420.0000
S&Yy 01 06/0778% 1060.0000
589 01 39/09/8S 1430.0000
590 04 02/07/834 1039. 0000
732 04 03/26/8S ¥80.0000
732 01 04707 /8% 10460.0000
732 01 0Y/04/85 YY0.0000
733 04 03/25/8% 1230.0000
733 01 0k/07/8S 4470.0000
733 01 09/04/8% 1220.0000
/36 04 03/77/85 4370.0000
736 01 0&4/70//8% 4200.0000
736 o1 0v/40/85 4:350.06000
738 04 03/7578% 4440.00300
738 01 06/07/8S 47200.0000
738 04 09/09/8% 1447.0000
740 01 03/22/8S Y80.0000

#%%% SAMPLES EXCEEDING MAXTMUM VALUE = 74 X #%xx

STRONTINM mMG/L 4.54156 58S 01 0:3/25/85 4.7000
S8% 01 06707785 $.27200
58S 01 09/40/85 4.9600
Ské 014 03/75/8% 4.7000
586 01 0h/0//85 4.6300
S86 01 09/40/85 4.6400
%89 04 0:3/75/85 6.4000
S89 04 06/0/78% S.9400
-89 04 0Y/09/85 6.4800
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Table F.3.20 GROUND WATEK GUAL TTY MEASUKEMFN1S EXCEEDING
STATISTICAL MAXTMUM VALIJE BY PARAMETHER
SITE: GKAND JUNCY1ON
02/04/83 TO 09/40/R8S (Continued)

FORMATTON OF COMPLETION: AtLUVIUM
HYDRAULIC FLOW RELATINNSH{P: DOWN GRADLENT

UNItS OF MAX ]I MUM LOCATITON SAMPIE PAKAME TER

PARAMETER MHASURE VAI.UE (0 10 i3 DATE  VAILUE+/-UNUFRIATNTY

STRONTIHM MG/L 4.5456 590 04 0:3/25/85 5. Y000
SS90 04 09/07/8% $.7200
732 04 013/246/8S 4.8000
732 04 067067785 6.8/700
732 01 0Y/0k/8S S.2%00
733 04 03/25/8% 7.9000
733 01 0A/0/ /78S /< AQ00
733 04 09/04/78% 7 .2400
73A 04 03/272/85 5.5000
736 04 06/07/8% 7.4900
736 01 0Y/410/8S h.hH00
738 04 03/¢5/8% 5.8000
7383 04 Qh/70//785 5.5600
738 04 09/0y/8% 65.4700
/40 04 3/22/3% 5.4000
740 04 0&/707/8% S.3800
/40 04 09/09/8S 5.3400

*#x%% SAMPIES EXCFEDING MAXIMUM VALUE = 96 % #xx»

SULFATE MG/L 3833.8504 $35 04 02/03/83 4:320.0000
SHS 014 046/09/83% 4500. Q000
5834 04 G2/02/83 43°20.0G00
S86 04 046/09/83 4400.0000
736 04 0:3/722/8S 4400.0000
736 04 04707 /8% 3890.0000

*x%% SAMPLES EXCFFEDING MAXIMIIM UAIIIE = 4S5 7 xxx=

St FIDE MG/L .0500 S86& 04 0&/0Q7/8% . 2000
738 04 0A4/0//8S . 4000

*xnx SAMPLES EXCEEDING MAXIMUM VALUE = 27 % *%xx

TEMPFERATURE C - DEGREE 18.7488 $8S 01 09/40/85 19.¢000
S84 04 09/40/8% 19.0000
736 04 0Y/40/8S 20.0000

##x% SAMPLES EXCEEDING MAXIMUM VALUE = 44 % #xxx

TH-230 PCI/L .5000 58S 04 0Y/20/83 5.4000
586 04 09/20/83 4.2000

*#%% SAMPLES EXIEED ING MAXTIMiM VAILIE = P AR 2 2 1)

TIN MG/L 0025 S8s 04 03/25/85 .0050
589 01 0:3/2%/8S .0400

*xxx SAMPLES EXCEEDING MAXIMUM VALUF = 7 L wExR

TOTAL SNBSS MG/L 7224.0938 58S 04 0K/07/835 7340.0000
Ské 04 03/25/8% 7276.0000
589 04 0:3/25/85 7302.0000
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Table F.3.20 GROUND WATER QUAL JTY MEASGLREMENIS EXCEFDING
STATISTICAL MAX(MUM VALUE BY PARAMETER
SI1E: GKAND JUNC'1TON )
02/04/83 10 09/40/85 (Continued)

FORMATION OF COMPLETION: At LUVIURM
HYDRAULIC FLOW RELATTIONSHIP: DOWN GRADTENT

UNITS Of¢ MAX T MLIM LOCATION SAmMPI F PAKAPF TEK

PARAMETER MHASURE VAL UF D ] 116 DATE  VALUE+/-UNCERTALNTY

TNTAL SOL1S MG/L 7224.0938 5839 04 0Y/09/8% /950.0000
73?7 04 03/246/KS 7504.0000
732 04 06/0//85 /83Ah4.0000
733 04 04/25/8% 7927.0000
733 01 0A/0//R8S B8G92.0000
733 041 0Y/06/85 768%0.0000
/36 04 0:3/22/8S B/23.0000
734 01 04/07/8% 8§797.0000
734 04 3¥/40/8S B220.0000
748 04 03/2725/8% 12434.0000
738 04 0v/09/8S /430.0000

®#uu% SAMPLES EXCEEDING MAXIMUM VALUE = 35 % *xxx

TOX mMG/L . 2464 S8S 04 0:3/75/48S .9000
SRé 01 03/2'5/85 .S000
S89 04 0:3/725/8S% .6000
590 01 04/2%/85 .5000
590 04 0h/0//8S .?2300
733 04 0&6/Q7 /785 .3900
73A 01 O3/ 22785 L5000
738 04 03/7%/8% .4000

*%x% SAMPLIES FXCEFDING MAXiMUM VALUE = S3 7 x%xx

=234 PCI/1 35.16714 S8% 04 0&6/07/8% 84.0000
58S 01 09/ 40/8S /2.0000
S&é 04 04707 /85 148.0000
S86é 04 0Y/40/8S A/ .0G00
SH9 04 04/07 /8% 99.0000
S89 04 0Y/09/8S B36.0000
590 04 09/09/8% 56.0000
732 04 0:3/24/85S 53.0000
732 04 06/07 /8% S8.0000
732 04 0v/04/8S 39.0000
733 04 03/725/85 39.0000
733 01 0h/0//18% 43.¢000
733 04 0v/04/85 44.0000
736 04 :3/22/85 A6.0000
736 04 06/07/85 60.0000
736 04 09/ 40/85 /4.0000
738 04 03/75/8S S4.0000
738 04 0h/70//8S 52.0000
738 04 09/09/8% 69.0000
740 01 0:3/22/43S /5.0000
740 01 0&6/707/8% 65.0000
740 04 09/09/8S /2.0000

*#xx% SAMPLES EXCEFDING MAXIMUM VALUF = 95 % *xxx
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Table F.3.20 GROUND WATER WUALTTY MEASUREMENTS EXCERD NG
STATISTICAL MAXIMUM UALUE BY PARAME TEK
STTE: 1RAND JUNETION
02/04/83 TO 09/40/85  (Continued)

FORMATION wUF COMPLETION: ALIDVIUM
HYDRAUL IC FLOW RELATIOGNSHIP: DOWN GRADIEN]

IINITS OF MAX MM 1. OCAT (ON SAMPILE PARAMETHR

PARAMETFR MEASLIRE VAl UF D In LOG DATE VAL UF+/-UNUFRTAINTY

1J-238 PCI/L 23.099% S8S 014 046707785 84.0000
58S 04 0v/40/85 /7:3.0000
S84 04 05/Cr7/8S% 446.0000
>86é 01 0Y/ 10 /78S AB. 0000
5&9 04 06707 /8% 89.0000
SRY 01 09/09/8S /9.0000
590 04 0&/07 /8% 28.0¢00
S50 04 U9/09/8S 54.0000
737 01 03/74/8% 36.0000
732 01 04/0//8S 383 .0000
737 04 09/0&/78S 28.0000
733 01 0:3/25/85 25.0000
733 01 0&6/707/8% 29.0000
733 04 OY/0A/8S Y. 0000
736 01 03/7272/8% 49.0000
/36 04 06/07/8S 450.0000
736 014 09/40/85 $3.0000
738 01 03/75/13S 44,0000
738 04 06707 /8% 40 L GO
/38 04 G9/09/3S S13. GO0
740 01 0R3/722/8% 70.0000
740 04 0A/0)/ /8BS A£9.0000
740 04 09/09/8% 69.0009

*x%% SAMPILES FXUEEDING MAX MM VAILLE = 400 7 xxx»

VANAD T LM mMG/L .07200 S&5 04 0r/03/863 0770
GRS 04 0A/GY/33 - 1410
58S 04 09/720/83% 0970
585 01 03/ 725/135 4100
585 04 046707785 0960
SBS 01 09/40/8S . 1000
S&é 04 07/707/83 . 4400
586 04 04/09/83 L4000
S84 04 09/720/83 .2500
5864 014 0:3/25/8S . 4300
S84 04 08707785 .2700
586 04 0v/140/8S <4300
589 04 02/04/84 .0270
589 04 04/708/83 L0520
589 04 09/22/83 . 4400
590 014 04/0/7/83 .05%0
590 04 03/75/785 ( .0500

#ux® SAMPILES EXUEEDTING MAX (MM VAILIIE = 43 7 *%%»

ZINC MG/l 0426 S86 04 07/07/83 . 3000
589 01 04/8/133 L GB0G0
Se9 01 09/22/K3 . 3900
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Table F.3.20 GROUND WATFR QUALITY MEASUREMENTS EXCERDING
STATISTICAL MAXIMUM VALUE BY PAKAMETFR
SITF: BRAND JUNCTION
02/04/83 TO 09/40/8S5  (Concluded)

FORMATION 1OF COMPLETINN: ALILUV (1M
HYDRAULIC FLOW RELATIONSHIP: DOWN GRADTENT

IINITS OF MAX (MUM LOCATION SAMPILE
PARAMETER MEASURF VAL UF D I L0G DAIE
ZTINC mMG/L . 06264 589 01 03/2%/8%
590 01 0v/722/833
738 01 04/25/85
740 04 0:3/22/85
#%x% SAMPLES EXCEEDING MAXIMUM VAILUF = 4/ X *%%x

MAPPER DATA FILE: GRJO4*UOPIUII4100372
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GROUND WATEKR RUALTTY MFASURFMENTS EXCFEDING
EPA DRINKING WATER QUALITY SIANDARLS
SITE: GRAND JUNCTION

03/26/85 TO 09/40/85%

Table F.3.21

FORMATION OF COMPLETION: Al LUVIUM
HYDRAULIC F1.OW RELATINNSHIP: BACKISROIND

UNTTS OFf MAXIMUM LOCATTON SAMELE PAKAME TR

PARAMETER MZASURE VALUE 10 IDL L PATE  VALUE+/-UNUERITAINLY

ARSFENIC mMG/L 0.05 - - - -

BAKRIUM MG/L 1.0 - - - -

CADMIUM mG/L 0.04 - - - -

CHLORIDE MG/L 250.0 741 04 03/27/8S 300.0000
744 04 04/0//8% 3440000
741 04 09/40/85 328.000C
742 04 0:3/26/8S 350.0000

#uxx SAMPLES EXCEFDING MAXIMUM VALUF = 66& 7% *xxx

CHROMIUM mG/L 0.¢S - - -

COPFER MG/L. 1.0 - - - -

FLUNRIDE mMG/L 1.4 - - - -

GROSS ALPHA  PCI/L 15.0 714 01 0u/27 /8% AV I CTRTeY]
742 01 03/72h/85 TSN GISIIP]

*##xx SAMPI ES EXCFEDING MAXTMUM VAL UF = 400 7% *x»x

IRON mG/L 0.3 744 01 0h/0/ /8BS /600
744 01 09/40/8% L3700
742 04 03/26/8S 1.2000
742 01 04707 /8% LB500

*xxu% SAMPLES EXUCEEDUING MAXIFMUM VALIE =  AA 7 *xx%x

LFAD MG/t 0.0% - - - -

MANDHANE SE MG/L 0.0S 741 04 U3/72//8% 4. 4000
744 01 0&707/78% 1.5500
744 01 0Y/40/8% 1.3500
742 04 03/2678% 4.4000
742 04 06/0//85 B./400
747 01 09/0&/8% .9300

#xxx SAMPLES EXCEEDING MAXIMUM VALIIE = 400 7 *xxx

MERCURY mMG/L 0.00? - - - -

NLTRATE mG/L 44.0 - - - -

PH SuU 6.5 TU 8.5 - - - -

RAZ26+RA228 PCI(/L 5.0 7 41 01 0b/0//8S A.0000
742 04 0&/Gr/8% 6.0000

wxxx SAMPLFS EXCEEDING MAX{MUM VAIHE = 19 L *xxx

SFLENIUM mMG/L 0.01 7414 04 Q&/07 785 L0440

*x%% SAMPLES EXCEEDING MAXIMUIM VALUE = 46 X *xxx

SILVFR MG/ 0.05 - - - -

SULFATE MG/L 250.0 741 04 0:3/2/7/8S 4500 . 0000
741 01 04707 /8% 2780.0000
7144 04 “9/40/8% PRAG OO
742 01 03/7&/785 2700.0G000
742 01 0b/0/7/8S 3:34.00a0
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Table F.3.21 GCKOUND WATER QUALTTY MEASUKFMENTS EXCEFDING
EPA DRINKING WATER QUALLTY  SIANDARDS
SITE: GRAND JUNCTION
03/24/85 TN 09/40/85  (Concluded)

FORMATION OF COMPLETION: ALLLIVIUM
HYURAULTC FILOW REILLAT CUNEHIP: BAIZKI3RUIND

UNITS OF MAXTMUM £ OCAYJON SAMPLE PAKARETER
PARAMETER MEASURE VALUE 1D D LUG DATE VAILUE+/-UNCERTAINTY
SIHFATE mG/L 250.0 742 04 9/0h/85S YHO L0000
*xxx% SAMPEES EXCEEDING MAXIMUM VALUE = 4100 7 xxxx
TOTAL SULIDS MG/L 500.0 744 01 0:3/72//8S 3008.0000
744 01 0&/707 /8% 5486.0000
741 04 0?/40/8% 23/0.0000
742 01 03/7&/8S S3872.0000
742 01 Qh/0//85 20772 L Q00
742 04 09/0&/85 2440.0000

xxk# SAMPLES EXCEEDING MAX{IMUM VAILLIE = 400 % »*xxx

LZINC MG/t 5.0 -~ - - -

MAPPER DATA FTILE: GRJO4*ULPHUWQR 400374
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Table F.3.22 GrROUND WATER QUAL JTY MEASUREMEN1S EXCEEDING
EPA DRINKING WATER QUALITY STANDARDS
SITF: GRAND JLINCTJON
02/04/833 TO ©9/05/85
FORMATION OF COMPLETION: ALLUVILIM
HYGRAUL (C FLOW RELATIUNSHIP: UP 15RADIFNT

UNITS Ot MAXJMUM L OCA1ION SARMPIF PARKAME TEK

PARAMETER MFEASURE VALUE 10 wm .05 DATE  VALUE+/-IINCERTAENTY

ARSENIC MG/L 0.0S - - - -

BARIUM mG/L 4.0 - - - -

CADMLUM mG/L 0.01 - - - -

CHL ORINE mMG/L 250.0 7 40 04 03/24/85 770.0000
740 01 046/0/7/85 &0/ .0000
7140 04 09/04/85 783.0000
744 01 0:3/24/8S 4%0.0000
744 01 09/04/8% 296.0000
/44 02 UY/04/8% 307200000
744 03 09/04/8% 306.0000
744 04 0v/04/85 2833.0000
744 0S5 09/04/85 323.0000
745 01 03/:30/85 344 .0000
745 014 06/707/78% 390.0000
745 01 UP/us/85 39%2.0000
746 04 043/27/85 460.0000
746 01 06/9//8S 63/7.0000
746 01 09/0%/8S5 656.0000

xxx* SAMPLFS EXCEFDING MAXIMUM DAILLFE = A5 7 #x#x

CHROMTUM MG/L 0.0S 744 04 03/74/8% .0700

*xx% SAMPLES EXCFEDING MAX[MIIM VAILUE = 4 % EEEx

COPPER MG/L 1.0 - - - -

FILUORIDE mG/L 1.4 746 01 0A/0//8S 4.5C00
746 01 09/0%/85 1.6000

*x%%% SAMPLES EXCEFDING MAX(MUM VALUE = 9 T EEkR

GROSS ALPHA PCI/L 15.0 7140 04 0u/z4/785 « 70.0000
744 01 0:3/24/85 B0 .0000
745 01 03/30/8% 80.CG000
746 04 0:3/22/85 230.0000

#%%% SAMPLES EXCEEDING MAXIMUM VALUF = 400 7 *%xx

TRON mMG/L 0.3 588 01 02/04/83 ?2.3000
S8t 04 06/07/65 .3300
740 04 07/04/85 3.0400
744 01 03/24/85 4.0000
74S 01 03/:30/8% 2.2000
74% 01 06707785 1.2400
745 01 09/0%/8% 4900
746 01 03/272/85 .8000
/46 01 06/0//8S 4.4800
746 01 09/05/85% -4100

*%k%x SAMPLES EXCEFDING MAXIMUM VALIE = 43 7% *x*x

LEAD

mG/L 0.05 -
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Table F.3.22 GROUND WATFR RUALITY MEASHUREMENTS EXUFFDLING
EPA DRINKING WATER QUALITY SIANDAKLS
SITE: I5RAND JUNUTLDN

02/04/63 T0 0%/0%/8s (Continued)
FURMAT [N OF ComPLETION: Al 1V IUM
HYDRALI 1C FLOW RELATIONSHIP: UP GRADIENT
BNITS OF MAX (MM | OCAT LN SAMPIE PARAMETFR
FARAMF TER MEASURE VAL UF 10 D {0y DATE VAL UE+/-UNUERTAINLY

MAN{ANF SE MG/L 0.0% SR8 01 07/704/63 . 1600
SR8 01 0AK70//8S . 4500
588 04 09/04/8S - AS00
740 01 03/24/8% P /000
740 014 04&/C07 /85 2.9400
/40 01 U7/ 04785 2. 83400
744 01 0R/74/8S 2.0000
/44 01 QOA/0/ /RS 1.4900
744 07 06/07/765 1. 1600
744 O3 QA/D1/8S 41.4%¢0
744 C4 0&/07 /6% 4.4900
744 0S 0k/0//88 1.2000
744 01 09/04/8S 4.3400
/744 0?2 09/04/8S 41.:3500
744 03 09/04/45 4.3800
744 04 U9 /04/18S 1.3700
744 0S 09/04/6S 4.3400
/45 01 (3:2/:30/8% 1.8000
745 04 Q& /70, /8 4.4700
745 04 Y/ 0S/R8S 12900
746 01 03/27/85 2.3000
/46 01 04/07/8S 1.7700
746 01 0y/05/85% 1.4700

#uxn SAMPLES EXCEFDING MAX (MM VALUE = 4100 X *%%x

MERCURY MG/L 0.007 - - - -

NLTRATE MG/L 44.0 - - - -

PH Su 6.5 10 8.5 - - - -

RA22A+RA228 PCI/L S.0 51813 01 0Y/04/85 < A5.0000
740 04 04707785 «( 6.0000
744 01 03/24/85 ( 6.0000
744 01 09/04/8% « 6.0000
744 03 0v/704/85 ( AL GOGO
744 0S 09/04/85 « 5.2000
/74S 01 OA/07788 ( A QOO0
744 01 0x/2r/85 ( 6.0000
746 01 0Y/05/8S «( 5.4000

#xnn SAMPLES EXCEEDING MAXTMUM VAIUE = 26 X #%x

SFIEN(UM MG/L 0.014 - - - -

SILVEK mG/L 0.05% - - - -

SHULFATE MG/L ?50.0 740 01 03/24/8S 3000.0000
740 01 0&6/07/8S 2436.0000
740 01 0vY/04/8S 72810 GO0
744 014 03/24/85 17200.0000
744 01 0A/07/8S 1150.0000
744 0z 04707 /86S 41420.0000
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Table F.3.22 GROUND WATFR HUALITY MFASURFMENTS KXLFFDING
EPA DRINKING WATEK QUALITY STANDARDS
SITE: GRAND JUNCTION

02/01/8% T0 09/05/8% (Concluded)

FORMATION NF COMPILETION: ALILUVIUM
HYURALILIC FLOW RELATIONSHIP: UP GRADIHNT

UNTTS OF MAX (MM LOCATLHIN SAMPILE PARAME TER

PARAMFTER MEASURE VAL UF ID D tOG DATF VALUE+/-UNCEFRTAINGY

SULFAIF MG/L 250.0 744 03 06/07 /785 4440.0000
744 04 0NA/0/7/88 1450 .0000
744 0% 06/07 /45 41440.0000
744 01 0Y/04/8S 4:300.0000
744 or 09/04/85 13680.C0OGO
744 03 0Y/04/85 41340.¢000
744 04 09/04/85 1740.0000
744 0S 09/04/835 1440.0000
745 01 03/30/85 2700.0000
745 01 Gk/707/8S P2K20.,0000
745 01 09/0%/HS 2450.0200
/746 01 03/722/8% 2900.0000
7464 01 04/07/85 3440.0000
746 01 0Y/05/8S 33/0.0000

®#ex% SAMPLES EXCEEDING MAXTIMLIM VAIUF = B84 Z #xxx

TOTAL SOL (DS MG/L 500.0 588 01 02/04/83 B3/8.0000
588 04 04/07 /785 656.0000
740 04 (G3/24/89 4204 .0000
740 04 04707 /78S 565&.0000
740 01 0Y/1)4/85 A320.0000
744 01 0R/24/4S 4467 .0000
744 01 04/0//8S 2334 . 0000
744 02 0&/07 /785 2440.0000
744 03 06/07/8S 24%56.0000
744 04 0&4/07 /78S 2438.0000
744 0S 04/0//8% 2430.0000
744 01 09/04/85 3080.06000
744 02 0Y/04/85 3020.0¢000
744 04 09/04/8% 4000.0000
744 04 0Y/04/8S 400 .0000
744 0% 09/04/85 3090.0000
/745 01 0.3/30/85 5458.0000
745 01 06/707/8% §376.0000
74S 01 0v/05/85% 4/40.0000
746 01 03/727/8% 6048.0000
746 01 0h/0//85 AR/8,0000
746 04 09/05/48% 6930.0000

wxa® SAMPLES EXCEEDING MAXIMUM VAIJE = 95 X *xxx

ZINC MG/L. S.0 -

MAPPER DATA FILE: GRJO4*ULPHWGE100373
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Table F.3.23 GROUND WATER QUALITY MEASUREMENIS EXCEFNING

EPA DRINKING WATER QUALITY STANDARDS

SITE: GRAND JUNCTION

04/34/83 10 09/44/85

FORMATION OF COMPLETION: ALLUVIUM
HYDRAULTIC FLNOW RELATIONSH(P: NN-SITE

UNITS Ok

PARAMETER MFEASURE VAl.UE (D

*##x% SAMPLES EXCEEDING MAXIMUM VALUE =

BARTUM
CADMIUM

MG/L 4.0 -
MG/L 0.04 Sa3

#xx%* SAMPLES EXCFEDING MAXIMUM VALUE = 2S

CHI.ORTDE MG/L 250.0 584

5814

S83

587
747
747
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MAXIMUM LOCATION SAMPLE

10

105 NDATE
09/24/83
09/24/83
013/246/85
06/07/8S
09/44/8S

09/2 4/83
09/44/85
09/74/8%
(x3/246/8S
0670/ /8%
9/44/85

02/97/83
04/09/83
09/22/83
03/246/8%
0h/70//8S
06707785
06/0//8S
06707 /85
0h/07/8S
09/44/85%
0v/44/85
09/44/8%
0v/44/8S
09/44/85
02/0//83
06/07/83
09/24/83
03/26/8%
04/07/85
07/44/85
02/08/83
06/708/834
09/724/83
03/24/8S
06/9/7/8S
09/44/8S
04/34/83
046/70H/83
09/24/83
03/22/8%
0h/07/8S

PARAMETHKR
VALJE+/-UNCHERIAINTY

.0720
.0140
L4200
.09/0
.0730
. 4470

545.0000
640.0000
530.0000
490.0000
$A3.¢000
§73.00060
%44.0000
S76.0000
S/9.0000
$79.0000
5v83.0000
560.0000
5:37.0000
S67.0000
/760.0000
770.0000
/90.0000
660.0000
/737 .000G0
867 .0000
B22.0000
970.0000
790.0000
720.0000
794.0000
869.0000
3/5.0000
S20.00G00
460.0000
740.0000
40:30.0000




Table F.3.23 GROuUND WATER QUAL ITY MEASUREMENTS EXCEFDING

FPA DRINKING WATER QUALITY SIANDARDS
SITE: GKAND JUNCTION _
041/34/83 0 09/44/85(Continued)
FORMATIGN OF COMPLETION: ALLUVIUM
HYDRAULIC FLNW RELATIONSHIP: UN-SITE
UNITS OF MAXIMUM LOCATION SAMPLF
PARAMETER MFASURE VALLE (n D)
CHLORTDE MG/L 250.0 747 014
#%%% SAMPLES EXCEEDING MAXIMUM VAIUE = 400 % *%»x
CHROMTUM MG/L 0.0S - -
COPPER MG/L. 1.0 - -
FILUNRTDE MG/L 1.4 584 014
584 04
S84 04
S84 0?
584 03
584 04
5814 0s
584 04
584 02
584 03
$84 04
&84 0%
5133 04
£83 014
5433 01
ca3 04
584 04
Sa4 04
584 01
584 01
x%4% SAMPI FS EXCEEDING MAX(MUM VALUE = 983 % %xxx
GROSS ALPHA PCI/L 15.0 584 04
583 04
S84 04
747 04
#%%% SAMPLES EXCEEDING MAXIMUM VALUE = 400 7% *x%%
TRON MG/L 0.3 S84 04
584 04
584 04
584 04
584 04
584 0z
584 03
SR4 04
584 0S
58 4 04
584 02
584 03
584 04
584 05

F-176

L) DATE

09/05/85%

09/22/83
03/26/85
0A/0//8S
0&/707 /785
0A/07/8S
06/707/85
0Ak/0//8S
09/44/85
09/44/18S
09/ 44/8%
09/44/85
09/44/8S
09/24/83
03/2A/49%
0A4/0/7/8%
09/44/85
09/24/83
03/724/85
0A/0/7/8S
09/44/85%

01/24/85
0:3/24/85
03/24/85
03/22/8S

0?2/07/83
06/0%/83
0v/?22/83
03/24/65%
06/0//85
04/07/8%
0h/07/85
067077865
06/07/85S
09/44/8%
09/44/85
09/44/85
0Y/44/85
09/44/85%

PARAMF THK
VALUE+/=-IINCERITAINTY

4000.0000

4.4000
4.,7000
4.:3000
4 .200G0
4,:3000
4.3000
4,4000
4.8000
4.7000
4.9000
4.9000
4.7000
4.4000
4.2G00
3.0000
4.2000
4.3000
3.7000
3.7000
3.92000

460.0000
255.0000
230.0000

55.0000

3.2400
1.3400
3.7200
12.0000
44.2000
14.4000
14.5000
44.4000
14,4000
9 .BROO
2.9400
9.8%00
40.0000
?.8800




Table F.3.23 GROUND WATKER HUALITY MEASUREMENTS KXIEFD (NG
EFA DRINKING WATER QUALITY STANDARDS
SITE: 5RAND JIINCTION
04/34/83 T0 09/44/85 (Continued)

FORMATION NF COMPLETTON: ALLIJVTUM
HYDRAUIL IC FLOW RELATIONSHIF: ON-SITF

IUNTTS CF MAXIMUM  LOCATION SAMPIE PARAME TR
PARAMETER MEASURF VALLUIF ID D LOG DATE  VALUF+/-UNCERTAINTY
IRON mMG/L 0.3 S&3 04 072/07 /43 .4900
583 04 03/724/85 1.13000
S83 04 06/07 /8% 4.0E20
583 04 09/44/8S 4.91400
say 01 04/34/83 3700
747 04 03/22/85 3.4000
747 04 06/07/8% 2.0400
747 04 09/0G5/15 L4400
*®kx% SAMPLES EXCEEDING MAXTMUM VALUE = - 68 7 #xxx
I_LEAD MG/L 0.0S - - - -
MANGANF SF MG/ 0.0% 581 04 072/07/83 2.7200
S84 04 04/G9/83 2.9500
hl 581 04 09/27/8%3 4.5000
381 01 0:3/724h/85 5.0000
S84 04 06/07/8% 4.5900
S84 02 06/0//88 4.5400
S81 03 06/07/8% 4.64100
581 04 0h/0//85 4 .9800
SR4 05 6/ 07 /85 4.5400
S84 01 09/44/835% 4./200
5814 0?2 09/44/8S 4.6400
S84 - 03 09/44/85 4.6500
S84 04 09/44/85% 4.7500
S84 0S 09/ 44/8S 4.640
S83 04 07/07/H3 3.4000
%83 04 0h/07/83 4.7500
S83 014 09/724/H3 40.0000
583 01 0.3/724/85 4.30¢0
583 04 06/07 /85 2.5600
533 04 GY/44/8S 4.1500
584 04 072/048/83 4.2700
SH4 04 0h/708/83 3.0400
S84 04 09/74/83 8.4000
S84 01 03/72k/RS 4 .00
S84 04 06/0//8S 3.4000
SB4 04 09/44/8% 3.9200
S&Y 04 04/34/83 <4690
587 04 0A/08B/83 / <4000
S87 04 09/24/83 1.9400
747 04 0:3/22/8% 4.0000
747 04 06/07/8S 3.4300
747 04 09/65/3S 2.5000
x%x% SAMPLES EXCEEDING MAXIMUM VALUE = 400 % *xxx»
MERCURY MG/L 0.002 - - - -
NITRAIE MG/L 44.0 S&3 04 09/24/83 S0.0G00
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Table F.3.23 GRIUND WATER WUALITY MEASIREMENTS HXLFrDUNG
EFA DRINKING WATFR GUAL 1TY STANDAKDS
SITE: BRAND .HJNCT (N
04/34/83 T0 09/44/85 (Continued)

FORMATION OF CNAMPLETION: ALLUV UM

HYDRALIL JC FLOW RELATTIONSHIP: ON-S)ITF
UNITS OF MAX MM t.ACATDIN SAMPLE PARAME =R

PAKAME TEK MEASURE VAL UF 1D D LUG DATE  VALUF+/-URCEFKTAINTY

w#xx SAMPIES EXCEEDING MAXIMUM VAL UE = 3 X ®xEx

PH sy 6.5 N B.S - - - -

RAZP26+RAP?2H PCI/L S.0 S&4 (o] 047G7 /78S S.4000
=814 Q4 (IR 7 RV oI Yy 2000
sex 04 09/77 4784 303000
=83 04 03/2h/HYS A N000
SHR 04 04/07 /8% 7 . 2000
%83 014 09/14/8S 49000
SE4 04 09/24/83 4150000
584 04 03/76/8% H.5000
S84 04 O&L/GT /RS 79000
584 04 0Y/414/8% VARTIRIN)
747 01 0670/, /78S 6.00u00

wuxt SAMPIES EXCEFDING MAX LMUM VALLKE = S0 L2224

SFLENIUM MG/L 0.04 Sa4 04 07/Gr /83 .0200
283 04 02/ / 783 L UY A0
SR 01 0L/ G/ 83 L0460
53 01 P/ 2483 L2030
SK3 01 0¥/ 44764 0440
S834 04 02/08/83 L0540
S84 Q4 Q&h/UH/HE 027G
SH4 04 U9/ 44/83 . 7AGO
S5&y4 01 O3/ 74/ 85 . 2400
S1B34 01 06/,07/89 .1/130
St4 04 0Y/41/85 1970

wxdx SAMPLES FXIEFEDING MAXIMIM VAINFE = 34 7, xxxs

S1lVEK MG/ 0.0% - - - -

SHLFATE MG/L 250.0 “81 04 02/0//83 3245.,0009
5814 04 0&/G9/8%4 3RG, G
S84 04 0v/72?2/13 E2 oA 1S R GINIV]
5614 01 0R/26785 29030 . GOO0
S84 01 GhK/0/ /RS PRAO 0
SH4 (04 0670778 840.0000
s814 03 0A/Q//8S PYO0O L)
SEA4 04 0&/07/8S P2960.00006
S84 0S 04/0//8S 2920.0000
5814 04 09/ 44784 2HAO . 0000
S84 0?2 09/44/8S PYA0 Q0G0
584 (0)¢] 09/44/85S PH/0.0U00
581 04 0Ov/44/85 7BY0, 0000
S84 05 09/44/85 26800.0000
SR3 04 02/0//83 4200.0000
S&3 04 067077874 3400.00G00
S83 04 09/24/83 4900.0000
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Table F.2.23 GKOUND WATER QUALITY MEASURFMENTS &XCFEDING

FPA DRINKING WATER QUALITY STANDARDS

SITE: GRAND HUNCTION .
04/34/83 10 uy/44s85  (Continued)
FORMATTION OF COMPLETION: ALLLVIUM
HYDRAULIC F1.0W REILATIONSHIP: NN-SITE
UNITS OF MAXIMUM LQCA1ION SAMFLE PAKAME THK

PARAMETER Mr.ASURE VALIE (0 ID 1O DATE  VALUR+/-UNLFRTAINTY

SULFATE mG/L 250.0 S13 04 03/26/85 3700 .0000
SH3 04 06/07 /6% 3490.0000
S83 01 09/44/85 3/%90.0000
S84 04 07/0H/83 4440.0000
S84 01 04/08/83 4200.,0000
S84 01 09/74/8% 4900.0000
SR4 01 03/24/8BS 4100.0000
S84 04 0&707 /8% 3960. 0000
SB4 01 0Y/44/18S 4400 ,0000
S&7 014 04/34/84 2470.0000
S87 04 0Ah/08/83 P700.0000
S&7 04 09/74/84 2000.00600
/747 01 (33/22/R5 F4G) L GGa0D
747 01 046707 /8% 3460.0000
/4] 01 Uv/09/8S 37240 .G000

#Rxx SAMPLES FXCFEDING MAXTIMUM VAL UF = 400 X sunn

TOTAL Sii INS MG/L 500.0 S84 04 0?2/07/83 S240.0000
SHA{ 014 06/09/84 S610.0040
LK 04 Ov/772/83 SA00, Q0G0
SH4 04 0R/76/85 5494.0000
S84 01 0A/07/85 2444 .0000
S&14 (oFd 0&/707 7845 S49H.0000
GR4 03 VA/0/ /RS S4:472,.0000
5R4 04 046707785 S460.0000
5B A4 0s 0Qh/07 /R8RS 24132,0000
S&14 01 09/44/8% 5490.0000
S84 02 07/ 44/8% 8540.0000
S&1 03 05/44/8% SH470.0000
534 04 0v/414/18S “440.0000
QKA1 0% 09/ 14784 S40Q, (o
SR3 01 02/0/7/83 A420,.0000
S84 (X ] 04/07/84 SHH0.0000
%83 04 0y/24/83 H000.0000
S8e3 04 04/26/85 6604.0000
583 01 0Ah/0)7/8S A4490.0000
SH3 014 09/44/8S &890.0000
S84 014 02/08/83 4350 . 0000
SE4 04 06/06/83 6380.0000
SH4 04 09/24/83 84040 .0C¢00
SH4 04 03/24/8% 7484, G000
584 01 0k/07/8S A/AAOGO0D
S&4 014 0Y/41/8% 7440.0000
587 014 04/34/83 42720,0000
Y- 014 06/0K/84 4570.0000
S87 01 09/724/83 4/90.00600
747 [oX | 0d/27/85 6780.0000
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Table F.3.23 OGROUND WATER QUALTTY MHASURKMENTS KXUHFDING
EPA DRINKING WATER QUALITY S1ANDARDS
SITE: GRAND JUNCTION
04/31/83 T0 09/44/85 (Concluded)

FORMATINN OF COMPLETION: Al LUVLIUM
HYDRALIL IC FLOW RELATIONSHIP: ON-ST1E

IINITS OF MAXTMUM 1LDCAT[ON SAMPLE PARAMETHR
PARAMETFR MEASURE VALUE ID ID LOG DAYE VAL UE+/-UNCFRYAINTY
TOTAL SOt IhS MG/L 500.0 747 01 0&/0Q07/85% 7474.0000
747 01 09/0%/8% /430 .0000

##x% SAMPLES EXCEEDING MAXIMUM VAL UF = 400 7Z **xx

ZINC MG/L 5.0 - - - -

MAFPEK DATA FILE: GR.IO4%UDPGUGE400RY 4
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Table F.3.24 GROUND WATER OUALITY MEASUREMENTS FEXCEEDING
EPA DRINKING WATFER QUALITY SrANNARDS
SITF: GKAND JUNCTION
03/22/8S TO 09/40/8S

FORMATION OF COMPLETION: ALLUVILM
HYDRAUI.IC FILOW RFEILATIONSHIP: FRNOSS GRAD(ENT

UNITS Of MAXIMUM L QCATION SAMFIE PARAME (HK
PARARETER nrASURE VALUE Lo {0 LD DATE VAL +/-UNLFRIALNTY

ARSENIC nG/L 0.0S - - - -

EAR T UM L [74 1.0 - - - -

LALMLIIM ms/L 0.01 - - - -

CHL ORI DE nG/L 250.0 737 04 03/27/6% BRC. GOOL
737 04 0A/07/8S 1080 .,0000
737 01 0v/04/8% £400 ., 0000
739 04 0.3/722/85 ¥/0.0000
739 04 0&/70/7 /8% 4437, 0000
739 01 09/609/nS 47,0000
747 04 0x/2-/785 SYu. 0000
742 01 0h/0//8S A/ 33,0000
747 04 0Y/40/8% 705. 0000

#una SAMPLES r XL EEDING MAX (MM VAIIF = 400 X #uns

CHROM UM nG/L 0.0S - - - -

CNPPER nG/L 1.0 - - - -

FLUOKYDE MG/L. 1.4 - - - -

GROSS AILPHA PCI/L 4S.0 737 01 \)3/2?2/8S 465.0000
737 04 03/7778% ( Y0. 0300
747 X ] 03/22/85 « A0.00N0

wnxn SAMPLES FXCEEDING MAXIMUM VALLUE = 400 X wwux

TRON NG/L 0.3 737 . 014 03/22/vS 4.7000
737 4 0&/0/76% -y
739 04 03722/8S 3.4000
739 [ X] 06707785 4.4 /700
739 04 UY/0%/8S <4700
747 04 0X/27/6S S.7000
742 014 0Ah/0/7/8S «54600)
747 04 09/74G/8%4 e bHLO

#une SAMPILES EXCEFDING MAXTRMUM VALUE = B3 X snus

LFAD nG/L 0.0% - - - -

MANGKANESE nG/L 0.05 737 04 0:3/22/85 2. 4000
737 014 04/70//8% 2.4700
737 04 09/0hk/8S 2.4900
739 04 0x/27/86% 4.8:00
73¢9 04 04/0//8S 1./7400
739 04 09705785 4.5K00
742 04 03/722/85 4.4000
74?7 04 0&707 /6% 2.7700
742 014 0Ov/40/8S 2.4500

#unn SAMFLFS EXCEVDING MAXIMUM VALUF = 400 X #unsx

MERCURY MG/L 0.002 - - - -

N)TRATE mG/L 44.0 - - -~ -

PH SuU 6.5 10 8.5 - - - -
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Table F.2.24 GROUND WATEK BUAI TTY MEASIHRFMENTS EX(FFIHING
EPA DRINKINS WATER RUAILITY S5iaNDARDS

SITE: GRAND .IUNCTION
03/22/85 T0 09/40,s8s (Concluded)
FORMALION OF COMPLETION: AL LUVIUM
HYDRAULIC FI1.0W RELATINNSHIP: CROSS HRAD (ENT
UNITS OF MAXIM(M | QCATION SAMFIE PAKAME [+ W

PARAMETER Mr ASHRE VAI LE (D 0 1) DALY, VAL DE+/ <IN FRIATNTY

RAZ22A+RNA27?8 PCI/L 8.0 737 04 0470/ /RS AL QOGO
739 04 C6/0//85 6.0000
/742 04 03/22/85 6.0000

annn SAMPLES EXCEFDING RAXINUM VAIUF = 49 X snss

SELENIUM mG/L 0.014 - - - -

SILVEK MG/1 0.0S - - - -

SULFATE MG/L 250.0 /737 01 03/22/8S 13800, 0000
747 04 0670/ /8BS 3/ 0. 0000
737 01 UY/70h/8S 13820 . 0CO0)
739 014 03/777/8% 4000, Qo
739 01 Gh/0)/ /78S A O L oeWM)
739 01 CY/705 /BN 3960 . 0000
742 04 V3722/RS EEAXIV I STVINI]
747 014 067067 /65 3460.0000
/742 [oX] 0Y¥/40/85 3420.0000

anun SAMPLES EXCEEDING MAXIMUM VAIUE = 400 X muns

TOTAL SNLTDS mMG/L S00.0 737 01 03/22/m85 B1 34 .0000
73/ Q4 GarsGs7RBS BRo 0m0
737 014 OY/06/185 3.440.0000
739 04 03/727/8% 83724.0000
/39 01 0hs7Q0/7/8S H444,00))
73¢9 01 0970 /8% BL4, oo
747 014 3,722/85 AR 2R, OO
747 01 06/0/ 765 7426000
/742 01 OUY/7Aa0/8S /070,000

#uun SAMHIES EXCEEDING MAXIMUM VALUF = 400 X #anx

ZINC S.0 - - - -

MG/L

MAPPFR DAtA FILE: GRJO4#UDPGUE1003/S
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Table F.3.25 GROUND WATER QUALITY MEASURFMENTS EXCHENTNG
EPA DRINKING WATER QUALTITY STANIDARDS
SITE: GKAND .UNCTION
02/04/83 TO 09/40/85

FORMATION OF COMPLETION: ALLUVIUM
HYDRAULIC FI.OW RELLATIONSHTP: OIWUN GRADTENT

UNITS OF MAX1IMUM LOCATION SAMPLE PAKAMFTER
PARAMETER MEASURE VALUE 1D 0 LG NATE  VAILUE+/=-IUNCERTAINTY

ARSENTC MG/L 0.0S 586 04 09/20/833 44100

*»x%x% SAMFLES EXCEEDING MAXIMUM VAt UF = 2 X wEEx

BARIUM mG/L 1.0 ~ - - -

CADM) UM MG/L. 0.014 - - - -

CHILORTDE MG/L 250.0 $RS 01 02/03/83 /90.0000
S65 04 067097 /H3 800.C¢OMO
SRS 04 09/20/83 B340.0000
S8S 04 03/25/8% 850.0000
S35 01 0A/07/85 RAB.0000
S§S 04 09/40/8% 854.0000
5864 04 02/02/83 13055.0000
S8é 04 046/09/83 860.0000
G136 04 09/20/83 B20.0000
586 04 04/25/8S 740.0000
586 04 0A4/07/85 840.0000
S84 04 09/40/8% 898.0000
GR9 04 0”2/04/33 /749 .0000
589 04 046/703/784 g40.00G00
$S39 04 09/22/833 B40.0000
589 04 03/25/8% ¥30.0000
539 04 04/0//8S 4400.0000
589 04 09/0%/8% 4260.0000
590 04 02/02/833 736.0000
5S¢0 01 04707785 970 Gy
590 04 09/22/83 570 .0000
5¢0 04 03/2%/85 830.C00U
Sv0 04 04707785 459.0000
590 04 09/0%/8% 75%.0000
732 04 03/24/8S 9:30.0000
732 04 06/07/85 4430.0000
732 04 09/04/85 B/72.0000
733 04 03/2%/8% 4400.0000
733 04 04/07/8S 4250.0000
733 04 09/04/85 4270.0000
736 04 0:3/22/85 BY0.0000
7364 04 06/07/8% 4060.0000
736 04 09/40/8S ?9/7.0000
738 04 03/25/8% 670.0000
738 04 04/0//85S 944 .0000
738 01 09/09/8% 4000.0000
740 01 03/22/8S A%0.0000
740 04 08/07/8S 707 .0000
740 04 09/09/85S 75%.0000

#x%% SAMPLES FXCEEDING MAXIMUM VALUE = 400 7 *»xx

CHROMTIUM mMG/L 0.0S - - - -
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Table F.3.25 GROUND WATER QUALITY MEASUREMENTS EXCEED)NG
FPA DRINKING WATFR QUAI.ITY STANDARDS
SITE: GRAND JUNCTION )

02/04/83 0 09/40/8s (Continued)

FORMATION OF COMPLETION: AlLUVIUM
HYDRAULTIC FLNOW RELATINNSHIP: DNOWN GRADIENT

UNITS OFf MAXIMUM LOCATION SAMPLFE PARAMETER

PARAMETER M-ASURE VALUE 10 [{))] LG DATFE  VAILUE+/-UNLERFAINTY

CMPPER MG/L 1.0 - - - -

Ft UORIDFE mG/L 4.4 S8S 04 09/20/83 3.2000
58S 04 0:3/25/85 3.4000
58S 04 06/07/8S 3.2000
58S 04 09/40/8S 3.7000
5864 04 09/20/83 3.4000
Y86 014 03/75/85 34000
586 04 06/07 /788K 3.3000
5836 04 0v/ 40785 3.7000

#xx% SAMPLES FXCEEDING MAXIMUM VALUE = 25 % ##»x»

GROSS ALPHA PCI/L 1S.0 SRS 04 03/25/85 1380.0000
5864 04 013/2%/8% 490.0000
589 04 03/25/83S 240.0000
590 04 03/25%/8% 240.0000
732 04 03/26/8S 105.0000
733 04 03/25/85 485.0000
736 01 03/22/85 J345.0000
738 04 03/25/85 470.0000
740 01 03/22/8S 245.0000

#x%x SAMPLES EXCFEDING MAXIMUM VALUE = 400 X »=x»x

IRON MG/L 0.3 SRS 01 02/03/83 4,.0:300
S8S 01 06/09/84 2.6400
58S 04 09/20/83 2.7400
585 01 03/725/84 13.0000
535S 01 04/0//8S 44.2000
58S 01 09/40/85% 14.0000
586 01 02/02/83 43.9000
S86 01 06709783 6.0900
5836 01 09/20/83 4.7700
S8a 01 03/25/78% 16.0000
S836 04 0k/0/ /8BS 42 .8000
586 01 09/740/8% 15.4000
589 01 02/04/83 2.7200
589 04 09/22/83 3.4200
SRB9 04 0:3/25/8S 1.4000
S&9 01 06/707/8% 3.7700
589 04 09/09/8S 3.0500
590 04 03/2%/85 1.4000
733 04 0:3/25/8S 4.2000
733 04 06/07/85% 2.0400
733 04 09/04/85 1.3400
736 01 03/72727/85 .S00G0
738 01 03/25/85 410.0000
738 014 0&6/0//85 9.9700
738 04 0v/09/8S 40.3000
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Table F.3.25 GROUND WATER QUAL ITY MEASURFMENTS EXCEEDING
EPA DRINKING WATKR QUALTTY STANDARDS
SITF: GRAND JUNCTION
02/04/83 70 09/40/8S (Continued)

FORMATION OF COMPLETION: ALLUVIUM
HYDRAULIC FI.OW RELATIONSHIP: DOUWN GHRADIENT

UNITS OF MAXIMUM LOCATION SAMPLE PARAMETER

PARAMETER MFASURE VALHE o 4] 1L1IG NATE  VALIIE+/-HNICERTAINTY

TRNON mMG/L 0.3 740 01 03/22/88 .4000

*%#x% SAMPIES FXCEEDING MAXTMUM VAL UE = 66 % *x%x

I_LEAD mG/L 0.0S - - - -

MANGANESH MG/L 0.05 S&S 01 02/03/83 3.4200
5135 04 06/09/83 3.3800
S$85S 04 09/20/84 4.8000
5135 04 03/ 7%/85 4.83000
58% 01 0670/, /785 4.0500
SRS 01 09/40/85 4.3400
S86 01 02/07/84 4.0700
586 01 056/09/83 3:34.0000
SRé 01 09/¢0/83 4.6000
536 01 03/25/85 4.8000
SRe& 04 06707785 4.0200
586 04 09/140/8S 4.3:300
589 01 0z/04/84 4.2000
SiE9 01 0h/08/83 4.4400
SHY 04 09/272/83 1.6400
SR9 01 03/7%5/485 2.0000
s89 01 06/07/8S 2.1800
589 04 09/09/85 2.0R00
590 ° 01 02/02/83 3600
590 01 04/0//83 38300
590 01 09/27/83 1.2300
590 04 G3/72%/835S 1.:000
590 01 06/07/8% 7400
590 04 09/09/85 41.5700
737 01 03/7246/85 4.0000
732 01 0A/0//8S 8500
732 01 09/04/8% .6600
/733 01 0.3/72%/83S 2.2000
733 01 06707785 2.4700
733 01 09/06/35 4.8Y00
736 01 03/22/85 2.7000
736 01 06/0//85 3.0000
736 01 09/40/8% 2.4600
738 04 0:3/25/85 1.6C00
738 01 06/07/85 4.4000
7:38 04 09/09/85 1.4200
740 (¢} 03/22¢/8S 3.7000
740 04 04/07/8S 2.9600
740 01 09/09/85 3.2/00

®#xxx SAMPLES EXCEED(NG MAXI{MUM VALUE = 400 7% ®xxx

MERCURY MG/1 0.00? - - - -

NITRATE MG/L 44.0 - - - -
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Table F.3.25 GROUND WATER QUAL ITY MEASUREMENTS EXCEEDING

EPA DRINKING WATFER
SITE: GRAND JUNCTION

WUALITY STANDARDS

02/04/83 T0 09/40/85 (Continued)

FORMATION OF COMPLETION:
HYDRAULIC FLOW RELATINNSHIP:

ALLUVIUM
DOWN HBRADIENT

UNITS OF MAXTMUM LOCATION SAMFLE PARAME TFR

PARAMETER MEASURE VAILIJE m In 106G DATE  VALUE+/-UNUCHRTATNTY

PH Su 6.5 TN 8.S - - - -

RA226+RAZ228 PCI/L 5.0 SRS 01 09/20/83 18.0000
58S 04 03/25/185 « $.5000
S8é& 01 09/20/83 22.0000
586 01 0:3/25/85 6.4000
SBé6 01 09/40/85 6.4000
589 (O] 04/0//8S A.0000
590 01 046/07/78% <« 6.60U0
732 01 06/70/7/85 « 4.0000
733 (O] 03/2%/85 « 6.0000
/33 04 09/046/85 « 4.0000
736 01 06707785 «( 6.0000
/38 04 04/07/85 « A.0000
740 01 06/07/B% « 6.0000

xx®x SAMPLES FXCEFDING MAXLMUM VALHE = 28 Z *xxx

SFLENIURM mMG/L 0.01 589 01 02/04/83 .0420

*###% SAMPLES EXCFEDING MAX(MIM VAILUE = 2 % mERR

SILVER mMG/L 0.0S - - - -

SULFATE MG/L ?250.0 S8S 04 02/03/83 4320.0000
585 01 06/09/83 4500.0000
58S 01 09/20/83 3800.0000
S8S 01 03/25/8% 3600.0000
58S 04 04/07/8S 3710.0000
SRS 01 09/40G/8% 3R70.00G0
LwB6 01 02/02/83 4:3.20.0Q000
586 01 06/09/83 4400.0000
586 01 09/20/83 3800.0000
584 01 03/2%/8% 3700.0000
586 01 06/07/8S 3/740.0000
S&é 01 09/40/8% 3730.0000
5839 01 02/04/83 346:30.0000
S89 01 06/0&/83 3200.0400
589 (O] 09/22/83 2900.0000
s89 04 03/2%/8S 3400.0000
589 01 04/07/8S 3:350.0000
589 01 09/07/8% 3540.0000
590 01 02/02/83 3440.0000
590 04 06/07/83 2400.00600
S90 04 09/22/83 2500.0000
S90 01 03/25/8S 3200.0000
590 01 04/07/8S 4370.0000
590 01 09/09/85 25720.0000
732 01 03/24/85 3400.0000
732 01 06/0//85 3790.0000
732 01 09/04/185 2840.0000
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Table F.3.25 GROUND WATER BUAL ITY MEASURFMENTS EXCHFDING
FPA DRINKING WATER GUALITY STANDARDS
SITE: GRAND JUNCTION

02/04/83 10 09/40/85 (Continued)
FORMATION OF COMPLETION: ALLUVIUM
HYDRAUL.IC FI.OW REILATIINSHIP: NDOWN 1B3RAD (ENT
UNITS OF MAXIFUM  LOCATION SAMPLE PARAME TEK

PARAMETER MEASURE VAI.UFE (D I0 LM DATE  VAILE+/-UNCERTAINTY

SULFATE MG/L 250.0 733 04  03/25/8S 13400.0000
733 04  06/07/8% 3490.0000
733 04 09/04/8S 34390.0000
736 04 03/27/85 4400.0000
736 04 06/07/85 3890.0000
736 04 09/40/8% 3760.0000
/7138 0t  03/25/835 2700.0000
738 04  04/07/85 3050.0000
7:38 04  09/09/85 3340.0000
740 04  03/?7/85 3400.0000
740 04  06/07/85 37240.0000
740 04 09/0%/85% 3300.0000

#uxx SAMPILES EXCEFRDING MAX(MUM VALBE = 400 X *xx»

1GTAL SOL IDS MG/L 500.0 585 04 07/014/83 6440.0000
585 04  04K/09/83 4520.0000
585 04 09/20/83 6640.0000
585 04 03/75/85 7498.0000
S&S 04  04/07/4% 7340.0000
5135 04 0v/40/85 /7420.0000
586 04 02/07/821 6760.0000
586 04 04/09/83 64620.0000
586 04 09/20/84 6530.0000
586 04  03/25/85 72/6.0000
SRé 04  06/07/85 7484.0000
S1é 04  ©¥/40/85 7470.6000
589 04 07/04/83 6400.0000
539 04 04/03/83 60:30.0000
589 01 09/27/83 6450.0000
589 04 03/25/85 /302.0000
589 04  06/0//8% 7484.0000
589 04  09/09/85 7550.0000
590 04 02/07r/84 6560.0000
590 04 0A/07/83 46/0.0000
590 04 09/22/83 $600.0000
590 014 03/25/85 65446.0000
590 04 06/07/8% 3292.0000
590 04 09/09/85 £020.0090
732 04 03/246/8% 7504.0000
732 04  04/07/8S /Bh4 0000
732 04 09/06/8% 6390.0000
733 04 0:3/25/8% /922.0000
733 04 06/07/8% 8092.0000
733 04 09/04/85 /7850.0000
736 04  03/27/8% 8726.0000
736 01 046/07/85 B792.0000
736 04 09/40/8% 8220.0000
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Table F.3.25 GROUND WATER QUAL (TY MHASUREMENTS EXURED (NG
EFA DRINKING WATER QUALITY S1ANDAKDLS
STITE: GGRAND JUNCTION
02/04/84 T0 09/40/85 (Concluded)

FORMATION NF CNOMPLETION: ALLILUVIUM
HYDRALILTC FLOW RELATIONSHIP: DOWN GRADIENT

UNTITS NF MAX (MUM 1.NCATTON SAMPLE PARAMETHR

PARAMETER MEASURE VAL UF 1D In LOG DAtTE VAL UE+/-UNCFRTAINTY
TOTAt SOLIDS mMG/L 500.0 738 01 0&3/7%/85 124134.0000

738 04 04/07/8S 6870.0000

738 01 09/709/85 7430.0000

740 04 03/22/8S AR/ 6.0Q00

740 04 06/07/85 6872.000:0

740 01 09/09/8S A790.0Q00

*xx% SAMPLES EXCFEDING MAXTIMUM VALUE = 400 % *x*x

ZINC MG/L 5.0 - - - -

MAPPER DATA FILE: GRJO4xUDPGWR400372
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Table F.3.26 GROUND WATER BQUALITY MEASUREMENTS EXCEEDING

FORMATION OF COMPLETION:
HYORAULIC FI.OW RELATINNSHIP: UP

PARAMETER

FPA DRINKING WATFER QUALITY STANDARDS

SITE:

UNITS OF
MEASURE

GRAND JUNCTION

03/24/85 TO 0//25/86

SHALF

MAXIMUM  LOCATION SAMPLE

VALUE

GRANDTENT

(D

D

ARSENIC
BAR T UM

CAEMINUM
CHLORIDE

%% SAMPLES
CHROMIUM
CNOPPER
FLUORIDE
»*x%x% SAMPLES
GKOSS ALPHA
»xn% SAMPLES
[RON

LEAD
MANIGANESE
*x%% SAMPIES
MERCURY

NITRATE
PH

»xux SAMPLES
RA226+RA228
*xnn SAMPLES

SELENTUM
S}l VER
SULFATE

FXCEEDING
mG/L

MG/L

MG/L
EXCEREDTNG
PCI/L
EXCEEDING
MG/L

MG/L.

MG/L
EXCEFDING
MG/L

mG/L
SuU

FXCEEDING
PCI/L
EXCEFDING

MG/L
mMG/IL
MG/L

0.04
250.0

MAX (MM VALUJE

MAX TMUM VALLE
45.0
MAXIMUM VALUE
0.3
0.05
0.0S
MAXIMUM VALUE
0.00?

44.0
6.5 TO 8.5

MAX (MUM VAIUE
5.0
MAXIMUM VALUF

0.04
0.05
250.0

727
727
727
743
743
743
743

727

727

727
%0

727
743

= 400

/27
743

727
743
743
743
743

727

/43
743
/743
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743
22

~

~N

3% 3% %

01

04
3% R

04

% % % %

04
04
04
04
04
%%

04

% 3% 3%

01

01

106G DATE

03/29/8%
04/0//85
09/46/784%
03/24/35
06/07/8%
09/40/85
07/72%/86

03/29/85
06/07/85
09/46/85

03/29/8%
03/24/8S

09/44/85
09/40/8%

03/729/8S
03/24/8S
046707785
09/40/85
07/725/86

06/07/85
05/07/8S

0:3/24/8S
06707/8%
09/40/85

PARAME TFR
VALUE+/=IINCFRTAENTY

360. 0000
342.0000
325.0000
A50.0000
838.0000
¥55.0000
930.0000

2.8000
2.4000
2.9000

45.0000
40.0000

. 05300
L0700

B.6000
40.72000
44.4000
40.2000

§.5200

&£.0000
6.0000

2000.0000
4900.00060
4/50.9000




Table F.3.26 GROUND WATER GUAI I1Y MEASUREMENIS EXCEEDING
EPA DRINKING WATER RUALITY SiANUARDS
SITE: GRAND JUNCT1ON
03/21/85 1 0//25/86 (Concluded)

FORMATION OF COMPLETION: SHALE
HYDRAULTC FI.OW RELATUINSHIP: HP GRANDIFNT

UNITS OF MAXIMUM  LOCATION SAMPLE PARAMRE TER

PARAMETER MEASURE VALUE 1D fo LG DATE  VALLUE+/-UNCFRYAINTY

SULFATE mis/L 250.0 743 04 0//25/86 100.0000

®x%% SAMPLES EXCEEDING MAXIMUM VALUE = 57 % »*%xx

TOTAL SOL (LS MG/L S00.0 727 04 03/29/8% 2078 L GOQ00
727 04 06707785 2448.0000
727 04 0Y/146/85 2450.0000
743 04 03/24/785 4034.0000
743 01 04/07/8S 4346.0000
743 04 09/40/85 4450.0000
743 01 0//25/86 4140.¢000

##x# SAMPLES EXCEEDING MAXIMUM VALUE = 400 X ®*xx

ZINC MG/L 5.0 - - - -

MAPPERK DATA FJILE: GRJ®4*UDFGWR4100378

F-190




Table F.3.27 GROUND WATER BUALT1Y MEASUREMENTS EXCEEDING
EPA DRINKING WATER WUALITY SiANDARDS
SITE: GRAND JUNCTICN
02/08/83 T0 OY/44/35

FORMATION Ot COMPLETION: SHALE

HYDRAULIC FI1.OW RELATCONSHIP: ON-SITE
UNITS OF MAXTMUIM LOCATION SAMPLE PAKAME THK

PARAMETER MEASURE VALUE ()] (M) LG DATE  VALHE+/-UNUFRTAINTY

ARSENIC MG/L 0.05 - - - -

BARIUM mMG/L 4.0 - - - -

CADM{UM MG/L 0.04 - - - -

CHL OR 1 Uik mG/L 250.0 S§? 01 07/08/83 496.0000
£82 04 013/30/85% $5'0.06000
S67 01 08/07 785 698.0000
582 04 0v/44/85 723.0000

*%%% SAMPLES EXCEEDING MAXIMUM VALUE = 400 % #xxx»

CHROMLUM mG/L 0.05 - - - -

COPPER mMG/L 1.0 - - - -

FILLUNR (DE mMG/L 1.4 9182 01 0Y/44/85 4./000

*xxx SAMFLES EXCEEDING MAXIMUM VALUF = 33 % *xxx

LROSS ALPHA  PCI/L 15.0 5132 01 0:3/:30/85 200, 0000

*%x% SAMPLES EXCEEDING MAXIMUM VALUE = 400 Z *%x*

{RON MG/L 0.3 5182 01 02/01/83 L2000
S87 (O] 09/44/8% 4.0700

#xxx SAMPLES EXCEEDING MAXIMUM VAILE = S0 7 »xxx

LFAD MG/L 0.05 - - - -

MANGANESE mG/L 0.0S 582 01 02/08/83 . 1A00
S87 04 03/30/8% . 3000
5832 04 04/0//8S - 4300
S82 01 09/44/8% .7500

wuna SAMPLES FXCEED (NG MAXEMUM VALUE = 400 7 #xxx

Mt RCURY MG/L 0.002 - - - -

NITRATE MG/ 44.0 - - - -

PH Su 6.5 TO 8.5 - - - -

RA226+RA2728 PCI/L S.0 582 04 0k/0//8S 6.0000

®uexn SAMPLES EXCEFDING MAXIMUM VALUE = 49 % *xxx

SELENIUM MG/L 0.014 582 01 02/08/83 .04/0

*%x% SAMPLES EXCEEDING MAXIMUM VALUE = 25 % #xxx

SILVER MG/L 0.05 - - - -

SuUt FATE mG/L 250.0 582 01 072/08/83 1665.0000
Sn32 04 0:3/30/8S 2/760.0000
587 01 06/07/8% 2440.0000
582 04 09/44/85 3490.0000

#xx% SAMPLES EXCEFDING MAXTIMUM VAI UE = 400 % wxxx

TOTAL SOLIDS MG/L 500.0 582 04 02/08/833 3320.0¢0C0
582 04 03/30/85 5540.0000
582 04 06/0//85 $480.0000
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Table F.3.27 GROUND WATER QUALITY MEASUREMENTS EXCEEDING
EPA DRINKING WATER RUJALITY STANDARDS
SITF: GKAND JUNCTION
02/08/83 Tn 09/44s4s (Concluded)

FORMATION OF COMPLETION: SHALE .
HYDRAULIC FLOW RELATIONSHIP: N-SITH

UNITS Ot MAXIMUM LOCATION SAMPLE PAKAME TER
PARAMETER MEASURE VALUE (D ID 1.6 DATE  VALHE+/-UNCERTAINTY
TOTAL SULIBS MG/L 500.0 582 04 09/44/8S 64/0.0000

*#xn% SAMPLES EXCEFDING MAX1IMUM VAIUE = 400 X »%xx

2 iNC mMG/L 5.0 - - - -

MAFPEK DATA FILE: GRJO4*UDFGWR 400380
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Table F.3.28 GROUND WATER QUAL ITY MEASLIREMENTS EXCEENING
EPA DRINKING WATFR

FORMATION OF COMPLETION:
HYDRAULIC FI.0W RELATIONSHIP:

PARAMETER

SITE: GRAND JUNCTION
03/24/8S TO 97/25/86

UNITS O
MHASURE

SHALE

MAX]MUM
VALUE

CROSS GRAD(ENT

ID

L OCATION SAMPLE

1D

ARSENIC
BARIUM

CADM UM
CHL ORIDE

A% SAMPIES

CHRNMTUM
CQFPPER
FI.UDRIDE
GROSS ALPHA
#uxx SAMPLES

IRON

LEAD
MANGANF SF
*xxx SAMPLES

MERCURY

NIT RATE

PH

#xnx SAMPLES

RA226+RA228
##%x SAMPLES

SELENIUM
SILVER

SHULFATE
TOTAL SOl IDS

nunn SAMPLES

7.INC

MAPPER DATA FILE:

EXCEEDING

MG/L

mMG/L

MG/L
PCI/L
EXCEXDING

mG/1L
MG/L
MG/l
EXCHED (NG

MG/L

MG/L

SuU
EXCEEDING

PCT/L
EXCEEDING

mMG/L
mMG/L

MG/L
mMG/L

EXCEFDING
MG/L

MAXTHMUM VAL Ut

0.0S
1.0
1.4
45.0
MAX UMUM VAIIE

0.3
0.0S
0.0%
MAX (MUM VALUE

0.002
44.0
6.5 TO B.S
MAXIMUM VAL UE

5.0
MAXIMUM VAL UE

0.014
0.0S

250.0
$00.0

MAXIMLIM VAL UF
5.0

GRJO 1#UDPGWR 400377
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~

01

2 % X

04
2N %N

04
AR

04
01
* %%

01
AR

QUALITY STANDARLS

NG DATE

03/24/85
06/0//85
0y/43/8%
0//25/R6

03/26/85

09/43/8S5

03/24/8%
0h/07/8S

0A/70//8S

03/24/8%
0h/07/85
09/ 43/8%
0//25/84

PARAME THK
VAILBE+/-1INUFRITATNTY

4900.0000
2020.0000
20460.0000
1900.6000

50.0000

. 0600

.2000
. 7000

XL O

4.0000

3308.0000
3798.0000
3480.0000
3690.0000



UND WATER QUALITY MFASUREMENTS EXCEEDING

GRO
Table F.3.29 EPA DRINKING WATER GQUALITY STANDARDS

SITE: GKRAND JUNCTION

03/25/85 TN 09/44/8%

FORMATION OF COMPLETION: SHALE
HYDRAULIC FLOW RELATINNSHIP: DOWN GRADIFNT

LINITS O+ MAX1MUM LQOCATION SAMPLE
PARAMETER MrASURE VALUK ID (D
ARSENIC mG/L 0.0S 728 01
735 01
»uxx SAMPLES FXCEEDING mMAX{MUM VALUE = CAVAR T2 1
BARIUM mMG/L 1.0 - -
LALMLUmM mis/L 0.01 - -
(CHl ORI 5E MG/l 250.0 72& 01
728 01
728 (04
/28 03
728 04
728 oS
728 01
728 02
728 03
728 04
728 05
729 01
729 04
729 04
731 04
/7314 01
7314 04
73S 04
73% (0]
73S 01
#xxk SAMPLES EXCEEDING MAXTMUM VALUE = 400 % *#xx
CHROMIUM MG/L 0.05 - -
COPPEK MG/L 1.0 - -
FLBORIDE MG/L 1.4 729 01
73S 01
73S 01
73S 01
#ann SAMPLES EXUCEEDING MAXI{MUM VALBE = 49 2 #%xx
GKROSS ALPHA PCI/L 45.0 728 04
729 01
734 04
#xun SAMPLES EXCEED (NG MAXIMIM VALUE = 400 7 #xxx»
IKRON MG/L 0.3 728 01
728 01
728 0z
/28 03
728 04
/28 0S
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1.6 LATE
0h/0//8S
09/46/85

0R/757/8%
0A/Q//8S
04/07/85
04/0//85
06707785
04/07/8S
09/09/85
U9/09/85
09/09/85
9/09/8S
09/09/8%
04/04/98S
046/07/8%
09/44/85
03/246/85
04/07/85
09/45/85
0:3/29/8S
06/707/8%
09/ 44/8S

04/04/8S
03/2%/85
0K6/0//18S
09/46/85

03/25/85
04/04/85
03/76/85

03/75/85
04/0//85
06/07/85
04/0//8S
06707785
04/0//85

PAKAMF TER
VALNE+/-UNCRERITATNTY

800. (00OO
434.0000
436.0000
4722.0000
432.0000
44:3.0000
746.0000
/7:30.0000
804.0000
A9/ . 0000
765.0000
2300 .0000
3480.GO00
4040.0000
300.0000
554.0000
748.0000
2700000
500.0000
AY0.00G0

2.4000
2.4000
3.4000
4.7000

120.0000
/70.0000
40.0000

2.5000
4.2800
4.5800
4.4%00
1.5300
1.54100




Table F.3.29 GKOUND WATER QUAL ITY MEASUREMENTS EXCFEDING

EPA DR INKING WATKR QUALITY SIANDARLS

SITE: GRAND JUNCTIUN

03/25/85 T0 09/44/835

FORMATION OF COMPLETION: SHALE
HYDRAULIC FI.OW REILATIUNSHIP: DOWN GRADIENT

UNITS OF MAX1MUM  LOGCAT)ION SAMPLF
PARAMETER Mm-ASIJRE VAIIJE |4 D
»*»x%% SAMPLES EXCEEDING MAX{MUM VALUE = 2v 3% % %
LEAD MG /L 0.0S - -
MANGANESE MG/L 0.0%S 728 04
728 01
728 02
778 (O]
/28 04
728 0sS
/28 04
728 0z
/28 03
778 04
/28 0S
73S 04
x*xx% SAMPLES EXUEEDING MAXLMIIM VALIJE = 59 LR L]
MERCURY MG/L 0.002 - -
WNLITRATE mG/L 44.0 ~ -
PH SuU 6.5 TU 8.5 729 014
729 04
729 04
734 04
734 04
734 04
73S 04
73S 04
73S 04
®x%% SAMPLES FEXUCEEDING MAX{MUM VAILE = 44 XKW
RA?26+RA228 PCI/L S.0 778 04
/29 04
734 01
*xu# SAMPLES EXCEEDING MAX({MUM VALUE = 416 X #ux#
SFLEN)UM MG/L 0.04 729 04
73S 04
735 04
xuu® SAMPLES EXCEEDING MAX (MM VALUE = 44 7% #%#x
SILVER MG/L 0.0S - -
SUILFATE mMG/L 250.0 728 04
778 04
728 02
728 (0)¢]
728 04
728 05
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(Continued)

LG DATE

03/2%/8S
06707785
0Ak/0//8S
C /07 /8%
0h/0//8S
06/07/85
09/709/8%
09/09/8%
GY/09/RS
09/0%/78%
07/69/8S
09/46/85

04704785
04/0//8S
09/ 46/8%
03/26/8S
06707785
09/4:3/8S
03/29/85
0k/0//8S
09746785

06/07/8S
04/04/3S
03/24/85

04/04/8S
0:3/729/35
06707785

03/25/85
06/07/8%
0k/07/8S
06/07/85
0k/0//8%
06707785

PARAMF THK
VALLUE+/-1INCFR FATNTY

41./000
. 9500
. 5000
<500
L7400
.9000

1.4400

1.5600

1.590C0

1.6400

4.6000
0600

44.5000
9.2000
9.4000

42.5000

12.5000

42.4000

14.8000

40.8000
9.6000

6.0000
/.0000
6.0000

.0440
0240
.0160

13400.0000
4430.0000
1450.0000
4400.0000
44:30.0000
4570.0000



Table F.3.29 GROUND WATER QUALITY MEASUREMENTS KXLEED (NG
EPA DRINKING WATER QUAL)TY S1ANDAKDS
SITE: 1RAND JUNCT(UN

03/75/85 T0 09/46/85 (Concluded)
FORMATION OF COMPLET (ON: SHALE
HYDRAUL IC FLOW RFLATIONSHIP: DOWN GKADLFNI
IINL TS OF MAX (MM LOCATION SAMPLE PARAME TER

PARAME TER MEASURE VAL UE ID ID  LOG DATE VAL UE+/-UNCERTAINTY

SULFATF MG/L 250.0 728 04  09/09/8% 2450.0000
728 02  09/09/8S 2820 .0000
728 03  09/09/85 2780.0000
/28 04  09/09/8S 2640 . 0000
728 05  09/07/8% 2700.¢000
729 04  04/04/85 330, 0000
735 04  06/07/8% 347.0000

xx%% SAMPLES FXEEDING MAXIMIM VAILIE = 64 % *xu#

TOTAL SOLIDS MG/L 500.0 728 04  04/25/HS 6600.0000
728 04  04/0//85 3433. 0000
728 07  06/0//85 3484 .0000
728 03  04/0//8S 3645, 0000
728 04 06/07/85 3638.0000
728 05  06/07/8S 3672 .0000
728 01  0%9/09/8% 5930.0000
728 02  G9/09/8S 5950.0000
728 04  09/0%/85 5850.0000
778 04 07/09/85 S8/0. (000
728 05 09/09/8% SH20.0000
/29 04 04/04/8S 4842.0000
729 04  06/07/8% 6280.0000
729 04  09/44A/8S 4450 . 0000
734 04  03/76/HS 2994 . 0000
734 04  0k/07/8S 2/40.0000
734 04  0v/44/85 2830.0000
735 04  09/44/8S 1340.0000

#xnx SAMPLES EXCEEDING MAXIMUM VAIUF = 400 2 %*xxx

ZINC MG/L 5.0 -

MAPPER DATA FILE: GRJO4*LDPGWH400379
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Table F.3.30 GROLIND WATER QUALITY MEASUREMENIS EXCEEDING
EPA DRINKING WATER RUALITY STANDARDS
SITE: GRAND JUNC1JON
03/29/85 TQ 07/27/86

FORMATION OF COMPlI ETION: SANDSTONE
HYDRAULIC FLOW RELATTONSHIP: 1P BRADTENT

UNITS OF MAXIMUM LOCAT1IUN SAMPLE PAKAMETHR
PARAMETER MrASURE VALLUF (V) ID 106G NATE  VALUE+/=INUCERTATNTY
ARSENIC MG/L 0.0S - - - -
BARIUM mMG/L 1.0 724 01 03/30/8S S.41000
724 01 06/0//8S 5.5400
724 02 04/07/84S S.2900
7724 03 0h/0//8S 5.3200
724 04 06707785 S.4900
724 0S 0A/07/8S 5.9300
72S 01 03/29/85 1.8000
7?7S 02 0:3/29/8S 1.8000
72S 01 04/07/8% 1.0500
xx%% SAMPLES EXCKEDING MAXIMUM VALIIE = 59 X % % %
CADMIUM mMG/L 0.01 - - - -
I’HLUR (DE MG/L 250.0 7724 01 03/:30/85 1600 . 0000
724 01 06/0/7/8S 1570.0000
724 02 04k/07/8S 4540.0€00
724 03 04707785 1560.0000
/24 04 04/70//8S 1500.0000
774 05 04707 /85 4600.0000
724 04 09/14:3/88 HBY:3.000Q0
724 0z 09/43/85 944.0000
724 03 0v/4:3/8S Y0:3.0000
7724 04 09/43/8% 922.0000
724 0S 09/143/8S 925.¢000
774 04 07/25/86 4900.0000
724 02 0//7725/86 1300.0000
724 (0X¢] 07/272-/86 1800.0000
724 04 0//725/86 12300.0000
724 0S5 0//25/86 1800.0000
72S 04 03/29/8S 2400 .0000
72S 0? 03/29/8S 2300.0G00
7°2S 01 04/0//8S 3720.0000
72S 01 09/42/8%5 44150.0000
772S 01 O/ /2/7/84 3400 L Qa0
. 726 01 07/2725/86 $20.0000
®unn SAMPLES EXIEFDING MAX{MUM VALILE = 400 X #%xx
CHROMIUM MG/L 0.0% - - - -
COPPER MG/L 1.0 - - - -
FL UORIDE MG/L 1.4 724 01 03/30/8S 2.6000
724 01 04/0//8S ?..41000
724 02 0&/07 /8% 2.41000
724 03 04/0//8S 2.2000
724 04 06/07/8% 2.4000
/24 0S 06/0//8S 2.0000
724 04 09/13/8% 2.41000
724 02 09/43/8S 2.4000
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Table F.3.30 GROUND WATER QUAL ITY MEASURFMENTS EXCHEDING
EPA DRINKING WATER QUALITY STANDARDS
SITE: GRAND JUNCTION

03/29/85 10 07/72//86 (Continued)
FORMATION OF COMPLETION: SANDSTONFE
HYDRAULIC FLOW REI.LATIONSHIP: UP 15RAVIENT
UNITS OFf MAXIMUM ( OCATION SAMPIE PARAMETFR

PARAMETER MEASURE VAI.IE (0 D LG DAME VALUE+/~IINCFRTAINTY

F1.UDRIDE MG/L 1.4 724 03 0Y/43/8% 2.4000
724 04 09/43/8S 2.4000
724 0S 0v/143/8% 2.2000

#xx% SAMPLES EXCEEDING MAXTMUM VALUE = 73 X »xxx

5R5S AILPHA PCI/L 15.0 724 04 03/30/1S 40.0¢G00
725 04 04/79/8S 220.0000
72S 02 0:3/29/8S 100.0000

#xa% SAMPIES EXCEEDING MAXTMUM VALUF = 400 X »%xx

{RON mG/L 0.3 725 04 0&6/0//85 144.0000
72S 04 07/27/86 .64100
726 04 0//25/86 4.6200

*#x%% SAMP|I ES EXCFEDING MAXIMUM VAl UE = 43 % *xx»

LEAD MmG/L 0.0S - - - -

MANGANE SF MG/L 0.0S 724 04 09/43/8% .0700
724 02 UY/43/RS .0700
724 03 09/43/8% L0600
724 04 0Y/ 13/1S 0700
724 05 09/ 43/65 .07G0O
728 01 07/27/86 . 1800
726 04 07/25/86 «4400

®#%%% SAMPLES EXCEFDING MAX[MUM VALHE = 34 7% *xxx

MFRCURY MG/L 0.007? - - - -

NTITRATE m5/L 44.0 - - - -

PH SuU 6.5 T0 8.5 72% 01 04/29/8S% 12.60060
72S 02 03/ 29/15 12.600G:0
725 04 04/07/8S 44.9000
72S 04 0Y/42/8S 14.9000
72S 04 07/27/86 9.0600

#%%% SAMPLES EXCEED (NG MAXLMUM VAIHE = 22 7% »xxx

RAZ24+RA?228 PCI/L S.0 724 04 04/07 /85 8.0000
72S 014 0:3/29/85 14.0000
7?S 02 03/29/8S $.3000
728 014 09/42/83S 5.4000

»nxnx SAMPLES EXCFEDING MAXIMUM VALUFE = 30 % »xxx

SELENIUM mG/L 0.01 72S 04 06/0//185 .04140

#xx% SAMPLES EXCEFDING MAXIMUM VALUE = 4 L wnwR

S(LVER MG/L 0.0S - - - - -

SULFATE mG/L 250.0 - - - -

TOTAL SoOt.INS MG/L 500.0 724 04 03/:30/85 45/4.0000
724 04 06/07/85 4438.0000
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Table F.3.30 fROUND WATFR LUALITY MEASUREMENTS FXI'FrD (NG

EPA DRINKING WATER QUAL 1Y STANDARDS

SITE: GRAND .JUNCT LN
03/29/85 Tu 07/27/86  (Concluded)
FORMATION OF COMPLETION: SANDSTOANE
HYDRALIL IC FLOW RELATIONSHIF: UP GKRADIENT
UNTTS OF MAXTMUM LOCATINON SAMPLE PARAMETER
PARAME TER MFASLURE VAL UE 1D 1D L OG DATE VAL UE+/-UNCERTAINTY

TOTAL SOL IDS MG/L 500.0 724 0?7 06/07/8% 4450.0000
724 03  04/07/8S 4478 ,0000
724 04 06/07/8% 4430.0000
724 0S  04/0//8S 44468 .0000
7?24 04 09/43/8% 2950.0000
724 02 09/ 43/8S 29130.0000
724 04  09/44/85 3140.0000
7?4 04  09/143/8S 30/0.0000
724 05  09/43/85 34H0.0000
724 04 0//25/86 139:30.0000
724 072  07/25/86& 3930.0000
7?4 03  0//25/86 3920, 0000
7724 04  Q7/25/8é& 39720.0000
724 05  0//25/86 4970 . G000
72% 04  03/¢9/85 6474.0000
728 02 03/29/8S 64/8.0000
7?2% 04 06/07/HS 7464.0000
725 04  09/42/8S £9:30.0000
725 04  07/27/86b 7240.0000
/76 04  0//25/86 7050 .0000

*%%% SAMPLES EXCEFDING MAXIMUM VALUE = 400 % *x%%

ZINC MG/L 5.0 - - - -

MAFPER DATA FILE: GRJO4*UDPGWE400376
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Maps of iso-concentrations for those constituents for
which a "plume" could be defined are presented in Figures
F.3.15 through F.3.18.

Background water quality. Background water quality in
the alTuvium varies both seasonally and with distance from the
Colorado River (U.S. Bureau of Reclamation, no date). Several
wells were used to characterize background water quality in
the alluvium. Two U.S. Bureau of Reclamation wells, 711 and
712 (Figure F.3.10) exhibit the decreasing quality moving away
from the river (Table F.3.7).

The use of Bureau of Reclamation wells 711 and 712 as rep-
resentative of background water quality in the alluvium is
based on the following reasons:

0 The wells are approximately 2.5 miles from the tail-
ings where ground-water levels are more than 20 feet
above the levels near the tailings.

o The wells penetrate a ground-water system that is
known to be continuous through the Grand Valley (U.S.
Bureau of Reclamation, 1978).

Water quality for samples taken from well 743 is defined
as background for the Mancos Shale, based on two reasons:

o The well is hydraulically upgradient or crossgradient
from the tailings depending upon temporal effects.

0o Water quality for a sample taken from the well is sim-
ilar to or better in quality than reported water qual-
ity for other monitoring wells completed in Mancos
Shale in the area (e.g., U.S. Bureau of Reclamation,
1978).

Background water quality for the Dakota Sandstone was
more difficult to define than background in the alluvium or
Mancos Shale. An extensive study of the artesian water supply
of the Grand Junction area did not include samples from wells
completed in the Dakota Sandstone (Lohman, 1965). It did, how-
ever, produce qualitative reports on the water quality in the
Dakota Sandstone (Lohman, 1965): "The water generally is too
poor for use..."

It is also reported that locally, water from either the
Burro Canyon Formation or Dakota Sandstone or both, is satis-
factory for domestic use (Lohman, 1965). Because of this ap-
parent spatial variability in the quality of water in the
Dakota Sandstone, problems in defining background quality for
the Dakota Sandstone near the site were identified:

o Samples from domestic wells completed in the Dakota

Sandstone might not be representative of quality near
the site.
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o The Mancos Shale thins from the east end of the site
toward the west. A well drilled through the upgra-
dient alluvium might not be representative of back-
ground quality for the Dakota Sandstone below the down-
gradient alluvium, where there is probably more inter-
action between water in the alluvium and the Dakota
Sandstone.

These problems indicated the need to drill a background
well in the Dakota Sandstone which was not only below the down-
gradient alluvium, but reasonably certain of being uncontami-
nated. A nest of wells were drilled on one of the islands
west of the site, including wells in the Mancos Shale and
Dakota Sandstone. Water quality from the well in the Dakota
Sandstone (725) 1is defined as background based on the follow-
ing reasons:

0 Flow in the Dakota Sandstone is probably from south to
north; based on the dip of the beds, and identifica-
tion of the probable recharge area as the outcrop ar-
ea, which is to the south of the site (Lohman, 1965).

o The alluvium overlying the Mancos Shale and Dakota
Sandstone near the background well is separated from
the contaminated portion of the alluvium in the immedi-
ate vicinity of the tailings by an arm of the Colorado
River.

o Water quality for samples at an adjacent background
well completed in the Mancos Shale (727) did not show
indications of contamination.

To determine the nature and extent of contamination in
the alluvial ground water resulting from leachate generated at
the Grand Junction site, upgradient, on-site, crossgradient,
and downgradient concentrations were compared to background al-
luvial ground-water quality (Tables F.3.17 through F.3.20),
and all ground-water analyses were compared to the EPA primary
and secondary drinking water standards (Tables F.3.21 through
F.3.30). Comparisons to both the standards and the background
quality are needed because the background ground water, as rep-
resented by samples from wells 711 and 712, consistently ex-
ceeded several standards (Table F.3.21). Table F.3.31 summa-
rizes the comparison to background alluvial ground-water
quality, and Table F.3.32 summarizes exceedences to the EPA
standards. The standards for gross alpha, manganese, sulfate,
and TDS are exceeded by all of the background samples. The
standards for chloride and iron are exceeded by 66 percent of
the background samples and for radium and selenium, 19 and 16
percent of the samples, respectively.

Based on the exceedence of the standards and the excee-
dence of the maximum background values by alluvial ground-
water samples on the site and downgradient of the site, five
constituents are most critical:
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Table F.3.31

Comparison to background alluvial ground-water quality

Upgradient On-site Downgradient Crossgradient

Maximum

backgrand Percent Maximum Percent Maximum Percent Max imum Percent Maximum
Constituent value exceedence” value exceedence value exceedence value exceedence value
Alkalinity 1073 0 15 1375 0 0
Aluminum 0.05 4 0.30 12 0.51 6 0.19 11 0.20
Ammonium 15.7 13 62.1 100 521.0 54 438 0
Ant imony 0.008 0 0 3 0.012 0
Arsenic 0.005 8 0.01 78 0.18 25 0.11 0
Barium 0.068 0 9 0.17 15 0.30 0
Boron 1.097 0 0 0 0
Cadmium 0.0012 0 37 0.42 3 0.003 0
Calcium 423 100 655 90 654 89 665 100 630
Chloride 399.8 30 783.0 96 1030 97 1270 100 1250
Chromium 0.02 4 0.07 3 0.03 10 0.03 33 0.030
Cobalt 0.039 0 31 0.66 7 0.082 0
Conductance 6715 4 7735 64 10,004 76 10,780 88 9360
Copper 0.0508 0 25 0.20 7 0.116 0
Cyanide 0.005 0 0 0 0
Fluoride 1.15 13 1.60 83 4.90 25 3.7 11 1.20
Gross Alpha 126.6 25 230 75 255 88 490 33 185
Gross Beta 25.0 50 100.0 100 155 100 200 66 80
Iron 1.48 13 3.04 53 12.0 53 16.0 33 5.7
L ead 0.005 0 6 0.01 9 0.02 0
Magnesium 548 4 570 0 10 620 33 625
Manganese 8.74 0 3 10.0 2 334 0
Mercury 0.0003 0 4 0.0004 6 0.0009 0
Molybdenum 0.076 21 0.150 90 0.53 46 0.44 66 0.14
Nickel 0.068 9 0.090 84 0.380 40 0.17 0
Nitrate 8.45 0 10 50.00 14 39 0
TOC 55.8 8 525 38 139.0 39 522 22 562
Lead-210 2.7 0 25 2.8 5 2.7 0
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Table F.3.31 Comparison to background alluvial ground-water quality (concluded)

Upgradient On-site Downgradient Crossgradient
Maximum

a backgroynd Percent Maximum Percent Maximum Percent Maximum Percent Maximum
Constituent value exceedence” value exceedence value exceedence value exceedence value
pH 7.45 13 7.8 0 2 7.6 0
Phosphate 2.54 0 0 0 0
Polonium-210 0.50 0 12 1.10 0 0
Potassium 15.63 13 29.70 90 113.00 76 120 0
Radium-226 0.50 0 83 29.00 16 18 0
Radium-228 0.50 16 1.10 44 2.20 9 4.5 0
Selenium 0.015 0 28 0.24 0 0
Silica 21.3 0 41 29.0 17 27.8 0
Silver 0.005 0 0 0 0
Sodium 952 0 21 1210 74 1370 66 1260
Strontium 4.52 36 6.84 84 6.7 96 7.9 100 7.40
Sulfate 3834 0 25 4900 15 4500 22 4000
Thorium-230 0.50 0 19 0.95 9 5.4 0
Tin 0.0025 0 9 0.008 7 0.01 22 0.005
DS 7221 0 9 8100 35 12,134 66 8530
TOX 0.25 38 8.20 50 0.70 53 0.90 66 0.60
Uranium-234 35.2 5 36.0 46 64.0 95 118 88 118
Uranium-238 23.1 11 30.7 61 66.0 100 116 100 33
Vanadium 0.02 0 59 13.8 43 0.40 11 0.03
Zinc 0.06 8 1.00 46 37.0 17 0.39 22 0.09

4011 concentrations are in mg/1 except specific conductance which is in units of micromhos per centimeter. Gross
alpha, gross beta, lead-210, polonium-210, radium-226, radium-228, thorium-230, uranium-234, and uranium-238 are in
units of pCi/l, and pH is in standard pH units.

bThe maximum background value is the greater of the highest recorded value and the mean of all values plus two stan-
dard deviations.

“Percent exceedance represents the number of samples that exceed the maximum background Tlevel.
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Table F.3.32 Comparison of ground-water quality to EPA standards

Background Upgradient On-site Downgradient Crossgradient Upgradient Downgradient Crossgradient Upgradient
alluvium alluvium alluvium alluvium alluvium shale shale shale sandstone
a percent percent percent percent percent percent percent percent percent
Constituent Standard exceedence exceedence exceedence exceedence exceedence exceedence exceedence exceedence exceedence
Arsenic 0.05 0 0 15 2 0 0 9 0 0
Barium 1.0 0 0 0 0 0 0 0 0 59
Cadmium 0.01 0 0 25 3 0 0 0 0 0
Chloride 250.0 66 65 100 97 100 100 100 100 100
Chromium 0.05 0 4 0 0 0 0 0 0 0
Copper 1.0 0 0 0 0 0 0 0 0 0
Fluor ide 1b4 0 9 83 25 0 50 19 0 73
Gross Alpha 15 100 100 100 100 100 100 100 100 100
Iron 0.3 66 43 68 66 88 0 29 0 13
Lead 0.05 0 0 0 0 0 0 0 0 0
Manganese 0.05 100 100 100 100 100 28 59 25 31
Mercury 0.002 0 0 0 0 0 0 0 0 0
Nitrate 44.0 0 0 3 0 0 0 0 0 0
pH 6.5 to 5.5 0 0 0 0 0 71 44 50 22
Radium 5.0 19 26 50 28 19 22 16 19 30
Selenium 0.01 16 0 34 2 0 0 14 0 4
Silver 0.05 0 0 0 0 0 0 0 0 0
Sulfate 250.0 100 86 100 100 100 57 64 0 0
TDS 500.0 100 95 100 100 100 100 100 100 100
Zinc 5.0 0 0 0 0 0 0 0 0 0

3a11 standards are in units of mg/1 except pH, gross alpha, and radium. Gross alpha and radium (radium-226 plus radium-228) are in units of
pCi/1, and pH is in standard pH units.

bThis standard excludes uranium and radon. Analyses included all alpha emitters including uranium and radon; therefore, the percent exceedences
for gross alpha are conservatively high. Also, the gross alpha is not a drinking water standard but is applied to contamination from uranium
mill tailings.

cMany values were less than six pCi/l. These values were considered to be in exceedence of the standard; therefore, the percent exceedences
for radium are conservatively high.




0 Chloride exceeded the drinking water standard in 100
percent of the on-site samples and 97 percent of the
downgradient samples; it exceeded the maximum back-
ground value in 96 percent of the on-site samples and
97 percent of the downgradient samples.

0 Fluoride exceeded the drinking water standard in 83
percent of the on-site samples and 25 percent of the
downgradient samples, and exceeded the maximum back-
ground value in 83 percent of the on-site samples and
25 percent of the downgradient samples.

0 Iron exceeded the drinking water standard in 68 per-
cent of the on-site samples and 66 percent of the down-
gradient samples; it exceeded the maximum background
value in 53 percent of both the on-site and downgra-
dient samples.

o Sulfate exceeded the drinking water standard in 100
percent of on-site and downgradient samples and exceed-
ed the maximum background value in 25 percent of the
on-site samples and 15 percent of the downgradient
samples.

0 Cadmium exceeded the drinking water standard in 25 per-
cent of the on-site samples and three percent of the
downgradient samples; it exceeded the maximum back-
ground value in 37 percent of the on-site samples and
three percent of the downgradient samples.

Other constituents whose concentrations exceeded the max-
imum background values in on-site and downgradient samples,
but have no associated drinking water standards, include calci-
um, gross beta, potassium, strontium, ammonium, specific con-
ductance, molybdenum, nickel, sodium, uranium, total haloge-
nated hydrocarbons (TO0X), and vanadium. During placement of
the tailings slurry, leachate may have moved upgradient in the
shallow ground water. This past movement of Tleachate may
account for elevated, upgradient concentrations of some consti-
tuents such as ammonium,

A1l of the manganese and TDS concentrations in on-site
and downgradient samples exceeded the drinking water standards
but only exceeded the maximum background concentration for man-
ganese in three percent of the on-site samples and two percent
of the downgradient samples. For TDS, nine percent of the on-
site samples and 35 percent of the downgradient samples exceed-
ed the maximum background concentration.

Although radium and gross alpha are shown to exceed the
Title II uranium mill tailings standard, these values are not
appropriate. Radium is considered to exceed the standard for
analyses with detection limits over five pCi/l. Many of the
recorded exceedences are less than six pCi/1. These samples
may be within compliance of the standard. The gross alpha
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measurements included uranium and radium whereas the standard
excludes these two constituents. Excluding uranium activity
from the gross alpha count would reduce the measurements to
less than the standard for most of the samples.

The organic components, total organic carbon (TOC), and
total halogenated hydrocarbons (TOX) often exceed the back-
ground concentrations. To check the toxicity of the organic
component, several samples were collected for analysis of pri-
ority pollutants and several organics which have drinking wa-
ter standards. These samples were collected from locations
that had high TOC in previous analyses. The analyses for the
specific organics indicated concentrations less than detection
or very low concentrations.

The distribution of key chemical constituents in ground
water is discussed further below, indicating the distinction
between contaminants which have a readily definable plume
(e.g. patterned distribution) and those which although
elevated, have a sporadic distribution.

Aluminum. Background concentrations of aluminum appear
to be near the lower detection limit (LDL) of 0.001 to 0.1
mg/1. Samples collected in September, 1983, detected aluminum
at levels of 0.17 to 0.51 milligrams per liter (mg/1) near the
tailings and 0.018 to 0.19 mg/1 downgradient of the tailings.
Samples collected in March, 1985, were analyzed using a LDL of
0.1 mg/1. Aluminum was detected in one upgradient alluvial
well (745) at a concentration of 0.3 mg/1 and in three downgra-
dient wells completed in bedrock (729, 735, 731) at concentra-
tions of 0.2 to 0.7 mg/1.

Ammonium.  Ammonium is a key indicator of contamina-
tion. At background alluvial wells, concentrations do not ex-
ceed 15.7 mg/1. Below or near the tailings, concentrations in
the alluvium range between 18 and 393 mg/1 for samples collect-
ed in March, 1985. Downgradient concentrations in the alluvi-
um ranged from background Tlevels up to 124 mg/1. A plume
extends at least 1100 feet but less than 2600 feet downgra-
dient in the alluvium (Figure F.3.15). Wells completed in the
shallow bedrock also show elevated levels of ammonium, ranging
from background (6.05 mg/1) to 18.1 mg/1. An industrial drain-
age (flood-control) well (710) had a reported concentration of
45 mg/1 in March, 1985. The distribution of ammonium beneath
and around the site in the shallow ground water indicated that
the water quality in well 710 may be affected by Tleachate
through the tailings. No other indications of contamination
were found at this well with the possible exception of ele-
vated uranium (see below).

Arsenic. Background arsenic concentrations appear to

be the LDL of 0.01 mg/1. Samples collected from alluvial
wells in March, 1985, found arsenic above the LDL only in
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wells near or below the tailings, at levels between 0.015 and
0.019 mg/1. Downgradient wells completed in the shallow bed-
rock showed arsenic at concentrations between 0.010 and 0.013
mg/1. Within the shallow bedrock a detectable plume of arse-
nic probably extends at 1least 2000 feet but less than 3000
feet downgradient from the tailings (Figure F.3.16).

Arsenic in the bedrock may represent residual contamina-
tion. During active milling arsenic concentrations in the al-
lTuvium could have been high enough to act as a source of conta-
mination for the underlying Mancos Shale. Flow through the
relatively high permeability alluvium could have flushed
arsenic out of the alluvium (no arsenic was measured in down-
gradient samples from alluvial wells), whereas flow in the
relatively low permeability shale did not flush out the
arsenic. '

Boron. Concentrations of boron in samples collected in
the I985 and 1986 field program were very similar to back-
ground concentrations.

Chromium. Background concentrations of chromium appear
to be between the LDL of 0.01 mg/1 and 0.03 mg/1. The primary
drinking water standard for chromium is 0.05 mg/1. Only three
wells sampled in March, 1985, fall outside the background con-
centration range (743, 744, 582). Elevated concentrations of
chromium do not seem to be associated with the tailings.

Cobalt. Background concentrations of cobalt appear to
be at the LDL. Samples collected in March, 1985, showed el-
evated concentrations of cobalt only in wells completed be-
neath the tailings (583, 584) or evaporation pond (747).

Manganese. Manganese is absent in shallow bedrock
wells except for one well completed beneath the tailings.
Background concentrations of manganese in alluvial wells ap-
pear to range from 1.1 to 2.6 mg/1. Samples showed elevated
concentrations below or near the tailings, ranging up to 4.8
mg/1. There is no apparent downgradient plume. The secondary
drinking water standard for manganese is 0.05 mg/1, and the ma-
jority of wells sampled exceeded this standard.

Molybdenum. Molybdenum in ground water is commonly as-
sociated with uranium mill tailings. Molybdenum is also com-
mon in the waters of Colorado. It has been measured at a con-
centration of 0.033 mg/1 in the Colorado River below Glenwood
Springs, and at a concentration of 0.087 mg/1 in the Colorado
River between Kremmling and Dotsero (Voegeli and King, 1969).
Background concentrations in the alluvial ground water are
probably subject to a relatively high degree of uncertainty,
but appear to range up to 0.12 mg/1.

Molybdenum appears to be present in elevated concentra-

tions below the tailings with concentrations up to 0.53 mg/1.
Based on an upper background concentration of 0.12 mg/1, and
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also looking at the spatial variations in concentration, there
does not appear to be a downgradient plume.

Nickel. Background concentrations of nickel appear to
be at or below the LDL of 0.04 mg/1. Elevated concentrations
were found below the tailings and evaporation ponds, ranging
up to 0.29 mg/1. One downgradient alluvial well (736) had a
concentration of 0.10 mg/1, and one deep bedrock well west of
the tailings had a possible anomalous concentration of 0.05
mg/1.

Radium-226. Background concentrations of radium-226 in
the alluvium are less than LDL of one pCi/l. Background con-
centrations in the Dakota Sandstone are more difficult to de-
termine. A national survey of uranium and radium concentra-
tions in ground water found that in the Colorado Plateau,
which includes Grand Junction, interpretation of ground water
is complicated by the abundance of uranium deposits (Scott and
Barker, 1962):

"The region is the chief uranium province of the United
States, both areally and quantitatively. It was not pos-
sible before preparation of this report to collect suffi-
cient samples of ground water for statistical treatment
from sources known to be wunassociated with uranium
deposits.”

As an alternate means of characterizing background, the
recommendation of the same authors was followed (Scott and
Barker, 1962): "The statistical results from the western sta-
ble region might tentatively be used to evaluate this region,
for these two regions were coextensive before the Laramide
orogeny." The "anomaly threshold" for the western stable re-
gion is 7.3 pCi/1 (Scott and Barker, 1962).

A single water sample from a well completed below the
tailings had a radium-226 concentration of 29 pCi/1, and sever-
al water samples from below the tailings have had concentra-
tions of 15 to 18 pCi/1. Radium-226 has not been detected at
any wells away from the tailings, except for concentrations of
1.6 to 5.5 pCi/1 at two bedrock wells to the west of the site
(724,725), which is below the "anomaly threshold" used to de-
fine background.

Selenium. The background concentration of selenium ap-
pears to be at or below the LDL of 0.002 mg/1 or 0.005 mg/1.
Elevated concentrations of selenium are associated with the
tailings, particularly at one well (584) where concentrations
have reached 0.240 mg/1. Two downgradient wells (729, 735)
completed in the shallow bedrock also show concentrations of
selenium at concentrations of 0.0l11 and 0.024 mg/1 in March,
1985. There is no apparent downgradient plume in the alluvi-
um; however, five wells (581, 582, 583, 584, and 589) have
shown selenium levels greater than the primary drinking water
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standard of 0.01 mg/1. These levels have not been consistent-
ly elevated but have fluctuated above and below the standard
upon repeated sampling.

Total dissolved solids. Concentrations of total dis-
solved solids (TDS) 1n the alluvium range from seasonal lows
of less than 900 mg/1 upgradient of the tailings (588) up to a
local high of 12,000 mg/1 (738). The highest concentrations
off the site (738) exceed the highest concentrations measured
below the tailings by a factor of three, and are probably a re-
sult of other sources of contamination (Section F.3.2.5), rath-
er than contamination from the tailings. There is no readily
apparent downgradient plume in the alluvium. The secondary
drinking water standard for TDS is 500 mg/1, and all wells sam-
pled exceeded this standard. On the basis of TDS (Hem, 1970)
water quality in the alluvium ranges from seasonally fresh to
brackish to salty. It is predominantly brackish.

Water quality in the Mancos Shale and Dakota Sandstone
near the site can be classified as brackish. There is no read-
ily apparent TDS plume in the shallow bedrock.

Uranium. Background concentrations of uranium in shal-
lTow ground water vary, reaching at least 40 pCi/1 (Bureau of
Reclamation well 712) and have been measured as low as 6.8
pCi/1(well 588). Uranium concentrations fluctuate seasonally
by a factor of two to six. Below the tailings, concentrations
have been measured as high as 610 pCi/1 (584).

A plume of uranium elevated above background concentra-
tions extends downgradient of the tailings (Figure F.3.17).
Concentrations are 100 pCi/1 at a distance of approximately
2000 feet from the site, and 80 pCi/1 at a distance of approx-
imately 3000 feet from the site. Wells 2000 feet north to
northwest of the tailings (737,739) are cross-gradient from
the tailings. Concentrations at these wells were measured at
58 and 34 pCi/l. Because of the variability and known high
concentrations of uranium in the background, it is not certain
if these concentrations reflect contamination. There are no
correlative indicators of contamination at these wells (e.g.
elevated concentrations of ammonium, vanadium, or other con-
stituents associated with mill tailings).

Background concentrations of uranium in deep bedrock
wells may be discerned from previous studies of geochemistry
in the area. A sample population of 30 (Markos and Bush,
1983a) included several artesian wells and found a mean urani-
um concentration of 0.012 mg/1 (8.2 pCi/1), with a range calcu-
lated maximum of 0.034 mg/1 (23.1 pCi/1). A compilation of
data on uranium concentrations in ground water found too 1lit-
tle data to produce statistics for the geotectonic region
which includes Grand Junction, but recommended the use of data
for another region wherein the "anomaly threshold" for uranium
was 0.048 mg/1 (32.64 pCi/1) (Scott and Barker, 1962). Con-
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centrations in samples collected in March, 1985, in bedrock
wells near the tailings were all within the range calculated
maximum and below the anomaly threshold. Uranium has not
shown a tendency to migrate into the bedrock. Shallow bedrock
wells (729, 735, 741) which exhibit other indications of con-
tamination (see below) all had uranium concentrations below
the Tower detection limit,

One upgradient industrial drainage well (710) had a re-
ported uranium concentration of 52 pCi/l. This is more than
25 percent above the highest measured background concentration
of 40 pCi/1 and may represent contamination.

Vanadium. Background concentrations of vanadium appear
to be the LDL of 0.0l mg/1. For water samples collected in
March, 1985, vanadium was seen at a few wells. Below the tail-
ings (584) concentrations reached 7.48 mg/1. Downgradient of
the tailings vanadium is seen in wells completed in the shal-
low bedrock (729, 741, 735, 731). No vanadium was reported
for alluvial wells sampled in March, 1985.

Zinc. Background concentrations of zinc probably range
up to 0.1 mg/1. Elevated concentrations are apparent below
the tailings to 4.1 mg/1 (584), at one well upgradient of the
tailings (745) at 1.0 mg/1, and in shallow bedrock wells down-
gradient of the tailings (729, 735) at concentrations up to
5.3 mg/1. Only three alluvial wells showed zinc at concen-
trations greater than 0.1 mg/1. These are wells 582, 583, and
738 with concentrations of 0.2, 0.6, and 0.2 mg/1, respec-
tively.

Other radioisotopes. No detectable concentrations of
polonium-210 or thorium-230, were found for a LDL of one
pCi/1. Lead-210 was reported in one background well (711) at
2.3 pCi/1 and at one well below the tailings (584) at 2.8

pCi/1.

Organic compounds. Organic compounds were used 1in the
milling process at Grand Junction, including di(2-ethylhexyl)
phosphoric acid (EHPA), and tributyl phosphate (TBP) dissolved
in No. 2 fuel oil (Merritt, 1971). Total organic carbon (TOC)
and total organic halogen (TOX) were used as a screening guide
in an attempt to determine if organic compounds were present
in ground water near the site. Concentrations of TOC and TOX
are reported in Tables F.3.7 through F.3.16.

Because TOC and TOX were found in the ground water, the
following selected wells were sampled for analysis of organic
compounds:

581,583 (below tailings)
732,736 (downgradient)

737 (cross-gradient, north of tailings)
744,746 (upgradient)
747 (below evaporation pond).
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F.3.1.7

An analysis of water samples was done for EPA priority
pollutants and up to 10 other compounds. No organic compounds
were reported with the following exception:

0 Methylene chloride, found in four analyses at five to
eight parts per billion (ppb), and thought to be from
laboratory contamination.

0o Tetrahydrofuran, reported at well 583 at 46 ppb. The
suggested permissible concentration in water is 8100
ppb (Sittig, 1981).

0 Bis(2-ethylhexyl) phthalate, reported at upgradient
well 746 at 150 ppb.

o Nine alkanes, reported at upgradient well 746 at con-
centrations between 26 to 72 ppb.

The Grand Junction tailings are in an area where there is
substantial industrial, commercial, and agricultural activity
which would involve the use of organic chemicals. The detec-
tion of organic chemicals in ground water at upgradient well
746 can probably be attributed to one of these sources, as can
the detection of one compound below the tailings (well 583) at
a concentration well below the suggested permissible concentra-
tion in water. There is no apparent organic contamination of
ground water associated with the tailings.

Proximity of site to surface water

The tailings are immediately adjacent to and hydraulical-
1y connected to the Colorado River. At times of high river
stage the Colorado River flows directly against the covered
tailings. The other prominent nearby bodies of surface water
are a drainage ditch immediately adjacent to the east end of
the tailings, a drainage ditch which flows north-south approx-
imately 1500 feet east of the tailings, and a duck pond near
the east end of the tailings. (Figure F.3.10). Numerous oth-
er major and minor canals, laterals, drainage ditches, and
ephemeral drainages are within three miles of the tailings.
The discharge of contaminants to surface water is discussed in
Section F.3.2.4.

PHYSICAL AND CHEMICAL CHARACTERIZATION OF WASTE AND CONTAMINANT TRANS-

PORT

The physical and chemical characterization of waste and contaminant
transport has several purposes:

0

0]

Identification of the potential contaminants.

Determination of which contaminants have migrated from the tail-
ings.
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o Identification of the extent and relative concentration of con-
tamination, e.g., the contaminant plume.

0 Determination of the rate of contaminant migration.

0 Determination of the extent to which contaminated ground water
is discharging to hydraulically connected surface water.

o Separation of the contamination due to mill tailings from other
contaminant sources.

F.3.2.1 Geochemistry of waste

The geochemical setting of the potentially affected hydro-
geologic environment has been studied in detail on a site-
specific basis. Pertinent findings of these studies are
discussed below.

Milling. The Grand Junction mill was operated as an ac-
id-leach process. Relative to other acid leach tailings, the
pH is about two pH units higher (less acidic): ranging from
4.0 to 6.5 with a median of 5.5. Both hydrochloric and sulfu-
ric acid were used during the milling process. Iron, ammoni a,
and salt (NaCl) were other prominent constituents associated
with the milling process (Merritt, 1971).

Tailings. The water-soluble concentration of chemical
constituents in the tailings is an indicator of which constit-
uents represent potential contamination. Among the constit-
uents which have been found to be present in the tailings in
water-soluble form at concentrations above background levels
are uranium, vanadium, arsenic, cadmium, and molybdenum. The
soils in the evaporation ponds also contain water-soluble con-
centrations of arsenic, uranium, and vanadium which are above
background concentrations (Markos and Bush, 1983a).

Comparison of uranium and radium data for tailings versus
adjacent, contaminated soils shows differences (Markos and
Bush, 1983a). The migration of radium is much less than that
of uranium. Uranium can be expected to be more mobile than ra-
dium because it forms sulfate and carbonaceous complexes,
whereas radium forms precipitates with sulfate and carbonate.

The tailings also contain high concentrations of the
anions sulfate and chloride. The high concentrations of these
anions and the acidic conditions of the tailings enhance the
mobility of most elements, including such elements as the wa-
ter soluble constituents listed above as well as selenium,
iron, and aluminum,

The mobility of these constituents decreases in the
ground water relative to their mobility in the tailings. The
migration rates of these constituents is less than the ground-
water seepage velocity due to geochemical retardation process-
es such as precipitation and adsorption.
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F.3.2.2

Some data on the 1leaching behavior of the tailings in
fresh water are available (Veyera, 1980), and are presented in
Table F.3.33 and Figure F.3.19. These data indicate that key
constituents have leached from the tailings. The mobility of
many of these constituents decreases in the ground water.
Section F.3.1.6 discusses which constituents are detected
above background concentrations in ground water.

Water-quality impacts

Water-quality impacts are evaluated for three cases: ex-
isting conditions, relocation of the tailings, and impacts for
stabilization on the site.

Existing impacts. Water quality for the affected hydro-
geologic regime is described in Section F.3.1.6. The concen-
tration of several constituents exceeds EPA standards for
drinking water as a result of tailings leachate. The tailings
have not caused the quality of the Colorado River to fall out-
side Colorado water quality standards. The background quality
of the ground water is predominantly brackish, and the affect-
ed system is not currently used for any purpose.

Relocation of the tailings - residual effects at the pro-
cessing site. If the tailings are relocated to an alternate
disposal site, impacts to 'water quality near the processing
site would be due to residual contamination in the ground wa-
ter, and possibly sorbed or precipitated contaminants in the
alluvium. The impacts to ground water at the Cheney Reservoir
and Two Road sites are discussed in Sections F.4 and F.5,
respectively.

EPA standards require an evaluation of the persistence
and permanence of adverse effects of the ground water. A mix-
ing cell model was used to evaluate the persistence of resid-
ual contamination at Grand Junction. A single cell model for
water quality is created by assigning a water quality to each
component of the water balance for the cell. A mixing cell
model was chosen because:

0o The varied flow direction within the shallow ground wa-
ter would tend to make the system analogous to a mix-
ing cell.

0 A single cell mixing cell model is simple and is easy
to use.

The mixing cell model for the alluvial system has the fol-
lowing features:

o The water balance consists of ground-water inflow,
transient storage, and ground-water outflow. Net in-
filtration and seepage to, or from, deeper aquifers is
considered negligible.
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Table F.3.33 Chemical analysis of first effluent sample for
distilled water leaching test

Soil type Beach sand Slimes
Solid weight (g) 1,000 1,170

First sample weight (g) 273.8 275.0

Ca ppm 687.00 607.00
Mg ppm 169.00 2,230.00
Na ppm 314.00 6,880.00
K ppm 12.00 84.00
P ppm 0.60 1.00
Al ppm 0.30 76.00
Fe ppm 0.03 1.53
Mn ppm 0.36 7.84
Ti ppm 0.01 0.08
Cu ppm 0.07 13.00
n ppm 0.04 225.00
Ni ppm 0.05 7.51
Mo ppm 2.68 0.31
Cd ppm 0.01 6.44
Cr ppm 0.02 0.08
Sr ppm 2.80 6.39
B ppm 0.19 1.60
Ba ppm 0.08 0.13
Pba ppm 0.10 5.80
Hga ppm 0.01 - --
Asa ppm 1.60 - --
Se ppm 10.70 - -
HCO3 ppm 124.00 0.00
SO4 ppm 2,330.00 10, 800.00
Cl ppm 504.00 10,640.00
NO3 ppm 96.00 ND

pH standard units 6.40 4.30
Cond ppm 4,700.00 35,800.00
Tds ppm 4,560.00 35,560.00

Dash - sample not analyzed

ND - Not determined

aHg, As, Se determined by NaBH4 reducing technique (vapor generation) to
avoid spectral interference.

Ref. Veyera, 1980.
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o The mixing cell is treated as a completely mixed sys-
tem. Dispersivity is not treated explicitly, but is
considered only in that it enhances mixing and essen-
tially, creates a dilution problem.

o Geochemical retardation (i.e. sorption, precipita-
tion), desorption, and radioactive decay are not con-
sidered. This assumption overestimates contaminant
migration rates and may underestimate flushing times.

o0 Time is discretized on an annual basis.

A schematic illustration of the conceptual model and the
equations representing the model are shown in Figure F.3.20.
The results of the model for the gradual dilution of uranium
are presented in Table F.3.34. A range of results is found,
depending on the initial concentrations in the ground-water
background concentrations, volume of alluvial ground water be-
low the tailings (calculated using drainable porosity), and
the rate of ground-water flux. This range in results gives
some indication of the sensitivity of the model, and of the
physical system, to the uncertainty or variability in various
factors.

The results of the model show that residual uranium would
be flushed from the aquifer within 100 years, but that concen-
trations of uranium greater than the EPA's health advisory lev-
el of 10 pCi/1 may persist for more than 25 years. However,
background concentrations of uranium may be more than the advi-
sory level (Section F.3.1.6).

Residual concentrations of contaminants other than urani-
um were not evaluated with the mixing cell model. Other than
uranium, only ammonium had a readily definable plume in the al-
Tuvial ground water. The sporadic distribution of other con-
taminants indicates that one or more of several processes is
occurring:

o The constituents are subject to substantial geochemi-
cal retardation and dispersion.

0 The effects of leaching of constituents into ground wa-
ter are obscured by the concentrations present in the
background water.

o The constituents are rapidly flushed from the ground
water.

o Variability may also result from the density, loca-
tions, and completion depths of the monitor wells.

Solute transport calibrations and simulations were con-
ducted for ammonium, arsenic, chloride, and uranium in the al-
Tuvial ground-water system. The calibrations are based on
interpretation of Figures F.3.15 through F.3.18. Solute trans-
port was simulated with an analytical equation presented in
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Table F.3.34 Results of mixing cell model for residual uranium
concentration in ground water

Average initial Effluent concentrations®
Ground-water Back ground Cell concentration
flux rate concentration vo 1ume under tailings 10 yrs 25 yrs 50 yrs 100 yrs
5.7 x 10° 20 7.0 x 10 600 285 102 32 20
1.6 x 10 20 1.4 x 10° 600 217 59 23 20
1.0 x 10° 20 2.5 x 108 600 40 20 20 20
1.6 x 10 20 1.4 x 10 125 56 27 20 20
1.6 x 10’ 20 1.4 x 10° 300 115 39 21 20
o 16X 10’ 6.8 1.4 x 10° 300 106 26 8 6.8
N 1.6 x 10 40 1.4 x 10° 300 128 57 41 40
a

bIn liters per year, from Table F.3.5.

In pCi/1, from Table F.3.6.

dIn liters, from Table F.3.6.

In pCi/1, highest seasonal concentrations below tailings, from Table F.3.6.
In pCi/1, for given number of years after remedial action.




Javandel et al, 1984, page 19. The equation is a solution to
a two-dimensional, homogeneous, isotropic porous medium hav-
ing a unidirectional steady state flow. The dispersion coeffi-
cients are in the direction and orthogonal to the direction of
flow. The source is a strip orthogonal to the direction of
flow. Retardation, exponential decay of the solute, and expo-
nential decay of the source can be simulated. The computer
code which numerically solves this equation 1is documented;
this documentation 1is available in the UMTRA Project Office,
Albuquerque, New Mexico.

For each simulation, a source length of 960 feet and a de-
cay constant for the solute of zero were used. The present
time was assumed to be 25 years since solute transport began.
The calculated average linear velocity for the alluvium at the
site ranges from 60 to 1800 feet/year. Calibrations were de-
termined using the low value, 60 feet/year, and adjusting the
retardation coefficient to approximate measured values.
Because the decay constant for the solute was zero and the de-
cay factor for the source was small (0.02 to 0.044), retarda-
tion coefficients and average linear velocities tend to vary
linearly and directly. Therefore, if the transport for a giv-
en solute was calibrated at the low velocity and some retarda-
tion factor, a similar calibration could be obtained at the
high velocity by multiplying the first retardation factor by
the ratio of the high velocity to the low velocity. Disper-
sivities were calibrated with the ammonium plume because this
plume was defined best. The calibrated values of dispersivity
were 225 feet for longitudinal and 22.5 feet for transverse.
These values are within the range expected for alluvium
(Freeze and Cherry, 1979). Table F.3.35 presents the input
and results of the calibrations.

Two simulations were performed for each constituent based
on the calibrations. In one simulation, it was assumed that
the source would continue to decay at the same rate as in the
calibration. This is a no action scenario. In the other sim-
ulation, it was assumed that the source would decay from its
present concentration to background during a three-year remedi-
al action. This scenario predicts lower concentrations than
may be expected because residual contamination is not taken in-
to account. The likely occurrence would be somewhere between
these two predictions. Figures F.3.21 through F.3.24 show the
results of these simulations for a point along the axis of the
plume at the location of the Dakota Sandstone subcrop.

These analyses indicate the following:

0 Levels of the four constituents generated during reme-
dial action should be minor.

0 Arsenic 1is presently, and even with no action should
remain, well below drinking water standards.
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Table F.3.35 Solute transport calibrations

Constituent - Ammonium Decay factor for source = 0.02 Initial source
concentration = 500 mg/1 Present source concentration = 303 mg/1
Velocity/retardation coefficient = 12/feet/year

X-coordinate Y-coordinate Measured concen- Calculated concen-
(feet) (feet) tration (mg/1) tration (mg/1)
200 0 300 294
650 0 100 111
900 0 25 37
1450 0 1 0.7
200 500 100 90
650 500 15 42
900 500 1 14
1450 500 <1 0.3
Constituent - Arsenic Decay factor for source = 0.044 Initial source
concentration = 0.025 mg/1 Present source concentration = 0.008 mg/1

Velocity/retardation coefficient = 60/feet/year

X-coordinate Y-coordinate Measured concen- Calculated concen-
(feet) (feet) tration (mg/1) tration (mg/1)
775 0 12 12.2
1350 0 11 11.4
1645 0 10 9.6
775 500 11 5.2
1350 500 9 5.1
1645 500 4 4.3
Constituent - Uranium Decay factor for source = 0.02 Initial source
concentration = 300 pCi/liter Present source concentration = 182 pCi/liter

Velocity/retardation coefficient = 54/feet/year

X-coordinate Y-coordinate Measured concen- Calculated concen-
(feet) (feet) tration (mg/1) tration (mg/1)
190 0 180 192
2130 0 60 57
190 500 100 61
2130 500 20 26
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Table F.3.35 Solute Transport Calibrations (concluded)

constituent - Chloride Decay factor for source = 0.1 Initial source
concentration = 2340 mg/1 Present source concentration =513 mg/1
Background concentration = 350 mg/1-average linear velocity = 124 ft/yr-No
retardation

X-coordinate Y-coordinate Measured concen- Calculated concen-
(feet) (feet) tration (mg/1) tration (mg/1)
880 0 700 750
1920 0 1100 1090
2640 0 1200 1200
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0 Ammonium may persist in the ground water for severa!l
hundred years at elevated concentrations. No State of
Colorado or Federal water quality standard is applic-
able.

0o Uranium may persist in the shallow ground water for up
to 150 years. No State of Colorado or Federal ground-
water standard is associated with uranium.

0 Due to retardation of these constituents, particularly
ammonium, natural restoration or artificial restora-
tion would be exceedingly time consuming.

0 The movement of other elevated constituents which are
cations such as iron, manganese, and nickel also will
be retarded.

In addition to simulating the transport of cations, the
transport of chloride was simulated. Chloride is a mobile
anion and usually is transported with the ground water without
retardation. The plume for chloride is highly irregular which
makes the use of the solute transport equation difficult. A
primary characteristic of the plume is that the higher chlo-
ride concentrations are farther from the pile. Figure 3.18 il-
lustrates the idealized plume used for solute transport cali-
bration. Based on this idealized plume, the calibration
results are shown on Table 3.35.

Using the calibrated parameters, two simulations were per-
formed: (1) assuming that the source concentration would con-
tinue to decay at an exponential rate of 0.1 (no action); and
(2) assuming that the source concentration would be eliminated
during the remedial action (continuing contamination during
source removal). The results of these two simulations are
shown on Figure 3.24. The analyses indicate that the present
level of chloride due to the tailings contamination is present-
ly the maximum expected at the Dakota Sandstone subcrop and
the concentrations should rapidly decline in the next 20 to 30
years. Also, additional contamination resulting from remedial
action should be minimal.

Stabilization on the site. For stabilization on the
site, water-quality impacts would be due to two causes:

o Existing contamination in the ground water.

o Continuing contamination of the ground water by tail-
ings leachate.

These impacts can be evaluated by expansion of the mixing
cell model used to evaluate the water-quality impacts of tail-
ings relocation. A new term is added to the water balance to
account for infiltration through the tailings, and a water-
quality description is attached to that term.
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F.3.2.3

F.3.2.4

There are no available data on the concentration of urani-
um within the tailings pore water, and for the mixing cell mod-
el a concentration of 600 pCi/1 will be assumed (610 pCi/1 was
the highest measured concentration of uranium in a well com-
pleted below the tailings). Because ground water moves
through the tailings, this appears to be a representative con-
centration of the contaminant source strength.

Results of mixing cell calculations are presented in
Table F.3.36 for two different rates of infiltration corre-
sponding to two different values of hydraulic conductivity for
the cover (Section F.3.3.2) and for various values of hydrau-
lic and water-quality parameters. It car be concluded that
the concentration of contaminants in the ground water is rel-
atively sensitive to the rate of infiltration through the co-
ver. For the case of wuranium, a higher infiltration rate
indicates long-term concentrations in the range of 39 to 235
pCi/1, several times EPA's health advisory level. For the low-
er infiltration rate, the mixing cell model indicates 1long-
term concentrations of uranium of 8.8 to 52 pCi/l. This is
slightly below to several times above the EPA's health adviso-
ry level. The range in concentrations reflects variability in
background concentrations and hydraulic parameters.

For the toxic non-radioactive contaminants in the ground
water, a quantitative assessment was not performed. Uranium
and ammonium are the only constituents for which a definite
plume could be defined, while other constituents are sporad-
ically distributed in alluvial ground water or are not present
at concentrations above background levels (Section F.3.1.6).
Stabilization on the site would include removal of the tail-
ings from the ground water, and thus would remove the main
source of the sporadically distributed constituents. Because
these constituents are not mobile enough to develop a defin-
able plume, removal of their main source means that they would
probably be rapidly flushed from the alluvial ground water,
relative to the rate of flushing of uranium.

Extent of contaminant plume

Iso-concentration maps for those constituents for which a
plume could be defined are presented in Section F.3.1.6.

Discharge of plume to surface water

Review of existing data. A site-specific geochemical
investigation of the Grand Junction tailings (Markos and Bush,
1983a) included experiments to investigate the possible move-
ment of contaminants into the Colorado River (Bush et al.,
1980). These studies concluded that "The Colorado River, how-
ever, contains no measurable contamination from the tailings."
(Markos and Bush, 1983a).
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Table F.3.36 Results of mixing cell model of uranium concentration in
ground water for stabilization on site |

Average initial

Back ground Leachate concen- Effluent concentrations?
Ground—wager conceng Infi]tretion concen- Cell o tratign. £
flux rate tration rate tration vo lume under tailings 10 yrs 25 yrs 50 yrs 100 yrs |
5.7x10° 20 8.9 x 1071 600 7.0 x 107 600 343 253 236 235
5.7 x 10° 20 8.9 x 1072 600 7.0 x 107 600 292 122 61 52
1 x 10° 20 8.9 x 1071 600 2.5 x 108 600 57 39 39 39
1 x 108 20 8.9 x 1072 600 2.5 x 108 600 42 22 22 22
1 x 108 20 8.9 x 1072 600 2.5 x 10° 125 25 22 22 22
T x 10 6.8 8.9 x 107 600 2.5 x 10° 125 13 8.8 8.8 8.8
® 1k 108 40 8.9 x 107 600 2.5 x 108 125 45 42 42 42

In liters per year, from Table F.3.4.

In pCi/1, from Table F.3.6.

dIn cm/year, from Table F.3.11.

In pCi/1, highest measured concentration below the tailings, from Table F.3.6.
In liters, from Table F.3.5.

In pCi/1, highest seasonal concentrations below tailings, from Table F.3.6.
In pCi/1, for given number of years after remedial action.




Continuously-monitored water-quality data from the
Colorado River system near Grand Junction are available from
two sources: the U.S. Geological Survey (USGS, 1931-1986) and
the Radium Monitoring Network (EPA, 1973). As of 1983, the
USGS reported water-quality information for stations at Cameo
(upstream of Grand Junction), the Gunnison River near Grand
Junction, and the Colorado River near the Colorado-Utah state
line. As of 1972 the Radium Monitoring Network (RMN) reported
water-quality for stations at DeBeque (upstream of Grand
Junction), the Gunnison River at Grand Junction, and the
Colorado River near Fruita, Colorado (downstream of Grand
Junction). The RMN was reduced after 1972, and its usefulness
was impaired (EPA, 1973).

The USGS data include measurements of specific conduc-
tance, common ions such as calcium, magnesium, sodium, potassi-
um, alkalinity, sulfate, and chloride; and other dissolved
constituents such as arsenic, barium, cadmium, chromium, co-
balt, copper, iron, lead, manganese, mercury, selenium, sil-
ver, and zinc. The RMN data include measurements of radium-
226, uranium, and occasional measurements of total alpha,
gross beta, thorium-alpha, lead-210, strontium-90, and po-
lonium-210.

Evaluation of USGS data for the 1982 water year failed to
show any measurable changes in Colorado River water quality at-
tributable to the tailings. " This is to be expected due to sev-
eral factors:

o The relatively large flow of the Colorado River would
dilute and disperse contaminants originating from the
tailings.

o The effect of the tailings would be overshadowed by ef-
fects of influx of the Gunnison River into the
Colorado River one mile downstream of the tailings.

0 The influx to the Colorado River of irrigation return
flow, wurban runoff, and ephemeral drainages should
overshadow the effects of the tailings.

Evaluation of the RMN data for the years 1962 to 1972
showed no evidence of contamination in the Colorado River
which could be attributable to the Grand Junction tailings,
even though milling operations were active during the time.
The mill site lies between upstream stations on the Colorado
River at DeBeque and the Gunnison River upstream of Grand
Junction, and the downstream station on the Colorado River
near Fruita. The EPA stated that radium concentrations did
not appreciably increase through the reach but uranium did in-
crease by about 20 percent. Part or all of that increase is
due to the high concentrations of wuranium in the Gunnison
River upstream of Grand Junction, which exceed concentrations
in the Colorado River at DeBeque. It 1is evident that there
would be no clear indication of (e.g., measurable contamina-
tion) radiometric contamination of the Colorado River water by
the Grand Junction tailings because:
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o The relatively large flow of the Colorado River di-
lutes known ground-water inflow from beneath the
tailings.

0 The effects of the tailings are overshadowed by the ef-
fects of influx of the Gunnison River into the
Colorado River one mile downstream of the tailings.

0 The ambient concentrations of radionuclides in
Colorado River water overshadow the effects of the
Grand Junction tailings.

0o The cumulative effects of wuranium milling on the
Colorado River system above Grand Junction would tend
to obscure the effects of the Grand Junction tailings.

Impact assessment. Although the effects of the Grand
Junction tailings on Colorado River water quality have not
been measured to date, there 1is an unmeasurable but estimat-
able minimal impact on the water resource. The degree of this
impact may be estimated for a given water-quality constituent
by calculating the dilution of that constituent in the
Colorado River. For example, calculations could be based on
an average flow in the Colorado River above Imperial Dam of
10,900 cubic feet per second (USGS, 1979), an average ground-
water flux ,under the tailings of 7.1 x 10° liter per year
(7.95 x 10 cubic feet per second), and an excess concentra-
tion of total dissolved solids (TDS) of 5000 mg/1 in the
ground water. The highest downgradient concentration of TDS
is less than 5000 mg/1 more than, the maximum of the background
range. The flux of 7.1 x 10" 1liters per year is in the
range of fluxes calculated wusing Darcy's Tlaw (Section
F.3.1.5), and is the same as calculated in a previous study
(NUS, 1983). Based on these numbers a dilution factor of
137,000 is calculated, and influx of contaminated gﬁpund water
into the Colorado River would contribute 3.7 x 10 -~ mg/1 TDS
to the Colorado River. A U.S. Bureau of Reclamation study
(URS, 1983) estimated an annual loss of $540,000 for each in-
crease of one mg/1 TDS in the Colorado River at Imperial Dam
(along the Arizona-California border). Based on these assump-
tions and approximate calculations, the TDS load due to the
tailings may represent an annual 1loss of no greater than
$20,060 in the value of the resource to downstream water
users.

Using similar assumptions health effects can b% address-
ed Using ground-water flow volumes of 1.6 x 10° to 1 x
107 1liters per year (Table F.3.5), an average concentration
of uranium in the ground water of 600 pCi/1, and a flow in the
Colorado River of 3780 cfs (the 49-year average at Cameo;
USGS, 1979), the influx of contaminated ground water into thg
Colorado River would contribute 2.9 x 10 to 1.8 x 10~
pCi/1 opposite the tailings. This is an over-estimate because
600 pCi/1 represents the highest measured concentration of
uranium in the ground water, not an average. Health effects
of ingesting water are discussed in detail in Appendix I, Radi-
ation Health Effects.
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F.3.2.5

Contaminant sources other than mill tailings

There are several potential contaminant sources other
than mill tailings within the potentially affected hydrologic
setting. These include:

Irrigation return flow.
Urban runoff.

Landfills or buried trash.
Industrial activities.

O OO O

The most easily identifiable source of ground-water con-
tamination in the area 1is irrigation return flow, including
seepage from canals, deep percolation of irrigation water, and
urban seepage from water mains, sewers, and gardening. This
water percolates through the alluvium and into the Mancos
Shale, where it leaches salts. Concentrations of salts exceed
3000 to 4000 mg/1 in the Mancos Shale. This leachate moves to-
ward the active alluvium along the Colorado River and then in-
to the river. The entire Grand Valley contributes enough salt
to the Colorado River to increase the salinity of the river at
Imperial Dam by more than 43 mg/1 (U.S. Bureau of Reclamation,
1978). The annual costs of this leachate can be estimated at
more than $23 million using a similar estimation approach as
the one presented above (Section F.3.2.4).

The impacts of urban runoff on ground-water quality in
the Grand Junction area have not been quantified. It is known
that contaminants present on street surfaces contribute to wa-
ter pollution (EPA, 1972). Among the contaminants known to be
present on city streets are phosphates, nitrates, heavy met-
als, and pesticides.

At one boring Jlocation down-gradient of the tailings
(733) trash was encountered. The extent of this "landfill" is
unknown. This material could contribute to ground-water conta-
mination.

There are numerous industries in the vicinity of the tail-
ings. Several of these use chemicals in their operations. The
effects of these industries on ground-water quality, if any,
are unknown,

F.3.3 CLIMATIC EFFECTS ON CONTAMINANT MIGRATION

F.3.3.1

Climate

The climate in the vicinity of Grand Junction is relative-
ly dry. Annual precipitation averages about 8.9 inches (22.6
cm). Simmons and Gee (1981) report values of potential evapo-
transpiration (PET) for Grand Junction in the range of 180 cm
per year. Thus the ratio of PET to precipitation is in the
range of seven to eight. Selected data for pan evaporation
are shown in Table F.3.37.
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Table F.3.37 Selected pan evaporation data for the Grand Junction area

Total evaporation

Year Months of record (inches)
GRAND JUNCTION 6 ESE
1977 May-September 55.87
1978 May-September 54,93
1979 May-September 57.29
1980 May-July, September 41.78
Average (period
of record) May-September 74 .81
MONTROSE 1
1977 April, June-October 38.23
1978 April-November 52.93
1979 April-October 50.13
1980 May-October 45.90
Average (period
of record) April-November 52.89

Ref. NOAA, 1977-1980.
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F.3.3.2

Contaminant migration in the unsaturated zone

Existing conditions. During the period of active mill-
ing and up to the present time, the impact of contaminant
transport in the unsaturated zone has been relatively minor.
The major impacts to ground water have been the drainage of
the initially saturated tailings after deposition and the flow
of ground water through those portions of the tailings which
are below the water table.

Future conditions. Infiltration of incident precipita-
tion through the tailings can generate leachate which can move
out of the stabilized site embankment. It is difficult to pre-
dict the precipitation which would infiltrate; however, calcu-
lations have been made to provide an upper bound on infiltra-
tion.

A variety of methods are used to compensate for the diffi-
culty in predicting infiltration rates. The various methods
are briefly described below, while predicted infiltration
rates are presented in Table F.3.38. These calculations
should be considered as preliminary.

One conservative method of calculating an upper bounding
value of infiltration through the tailings embankment is to as-
sume a constant saturated flux through the cover (method 1,
Table F.3.38). This calculation uses Darcy's Law to calculate
flux:

q =k
dl
where
q = flux (1/t)
K = saturated hydraulic conductivity (1/t)
dh/dl = hydraulic gradient

Net infiltration would probably be significantly Tless
than calculated with method 1, because the flux of moisture in-
to the cover is not constant and because moisture also moves
out of the cover by evapotranspiration. A lower, more repre-
sentative value of net infiltration was calculated wusing the
following assumptions (method 2):

o The sloping embankment cover promotes lateral runoff
of excess moisture.

o Infiltration occurs only under a snowpack or during

significant (i.e. more than 0.1 inch) precipitation
events.
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Table F.3.38 Predicted infiltration rate through the cover
at the Grand Junction site

Cover Duration
a hydraulic ofC Infiltration
Method conductivity flow rate (cm/yr)
-6 1
1 1 x 10 constant 3.15 x 10
] 1x 1077 constant 3.15 x 10V
2 1x 1070 246 8.90 x 1071
2 1x 1077 246 8.90 x 1072
3 Data not available
4 Not applicable

8ethod 1 is constant Darcy flow under unit hydraulic gradient;
Method 2 is constant Darcy flow during rainfall events > 0.1 inch;
Method 3 is wetting front advance during rainfall events > 0.1 inch;
Method 4 is water balance.
In cm/sec. Hydraulic conductivity of cover would be specified in engineering

design.
In hours per year.
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0 A downward, unit hydraulic gradient exists only under
a snowpack or during significant precipitation events.

0 Contribution of snowpack to infiltration is minimal,
because snows are light and they seldom remain on the
ground for long periods of time (U.S. Bureau of Recla-
mation, 1978).

o Significant net infiltration occurs only during days
with precipitation greater than 0.1 inch of precipita-
tion. For precipitation events less than 0.1 inch, it
is assumed that the overlying rock cover would cause
large interception losses. For the period 1965-1981,
the area averaged 41 days with precipitation greater
than 0.1 inch (Colorado Climatological Office, 1982).

o For days with precipitation greater than or equal to
0.1 inch, the precipitation occurs over a six-hour pe-
riod. For the period January, 1981, through March,
1985, climatic data for Grand Junction show that days
with precipitation greater than or equal to 0.1 inch
averaged 5.5 hours of measurable precipitation (NOAA,
1981-1985).

Based on these assumptions, a unit hydraulic gradient oc-
curs for a limited period:

hours

41 days x 6 days

= 246 hours

This calculated duration of a downward, unit hydraulic
gradient is used to calculate annual net infiltration (Table
F.3.38).

An alternate means (method 3) of calculating annual infil-
tration is made using a formula for advancement of a wetting
front during constant infiltration (Stallman, 1967):

dw/hc + log 1/(1 + dw/hc) = kt/hcSc

where
dw = depth of wetting front at time t
hc = pressure head across wetting front
k = saturated hydraulic conductivity
t = time after the ground surface is wetted
Sc = change in volumetric water content across

the wetting front
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The use of this equation for calculating infiltration is
as follows:

o Infiltration occurs only when there 1is a surface
source of water, although the wetting front would con-
tinue to advance after the source is removed.

0 Sc equals the difference between the -15 bar and sat-
uration moisture percentage.

o Net infiltration occurs only during precipitation
events of 0.1 inch or greater (see method 2 for reason-
ing), which are assumed to last six hours.

o Net infiltration equals dw x Sc.

This method was not used for the Ground Junction site,
but was used for the Cheney Reservoir site (Section F.4). An
alternative means of estimating the net infiltration is to as-
sume that it would be less than or equal to the existing net
infiltration through the undisturbed soils at the site, and es-
timate the existing infiltration rate using a water balance
calculation (method 4). The reasoning behind this estimate
would be that the engineered cover will have a lower permeabil-
ity than the undisturbed soils, which would tend to restrict
infiltration to less than existing rates. It must be noted
that factors other than the permeability of the soil control
infiltration, e.g. evapotranspiration by the existing vegeta-
tion. The existing rate of net infiltration still provides a
qualitative measure of what infiltration through the covered
tailings could be.

Previous studies. The Grand Junction site was used to
investigate the use of vegetation and rock covers to stabilize
uranium mill tailings (Mayer et al., 1981). The investigation
consisted of simulating moisture movement through the tailings
and cover layers. The simulation used a version of the compu-
ter code, UNSAT (Gupta et al., 1978). The version is called
UNSATV and accounts for the important factors influencing the
unsaturated zone:

o Water infiltration from precipitation or irrigation.
o Evaporation.

o Transpiration.

0 Runoff.

o Drainage.

0

Water vapor diffusion (a feature of UNSATV).

The simulations were run for a one-year period to initial-
ize the model, and then for a two-year period using either the
repeated climatic data for 1979 (wettest year in 1976 to 1979
period) or the repeated climatic data for 1976 (driest year
1976 to 1979).

The results of the simulation study have several limita-
tions which restrict their applicability to the current de-
signs for stabilizing the tailings. It should be noted that
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although the simulations are limited in their applicability,
these 1limitations tend to overestimate moisture movement and
thus, discussion of these limitations follows:

0 The cover system design used in the simulations was
quite different from the current design. Most signif-
icant is that the simulated profile had a low-
permeability Tlayer at depth (1.3 meters) within the
multi-layer cover, whereas the «current conceptual
design has a low-permeability layer near the top of
the cover system. The simulated cover had a 1.3-meter
thick layer of overburden which could retain moisture,
tending to drive water down through the Tlow-
permeability cover.

o The Tlow-permeability layer used in the simulation was
only 15 cm thick, approximately one-tenth (1/10) the
thickness of the current design. Using Darcy's Law
modified for unsaturated flow (Hillel, 1971):

g = -K (theta) dh
dl
where
q = flux
K = unsaturated hydraulic conductivity
theta = water content
dh/dl = hydraulic gradient
dh = change in total head
dl = length of flow path

[t can be seen that for a given value of K and a given
change in head across a tailings system; the greater the
length of the flow path across the low-permeability layer the
smaller the flux. The ratio K/dl is sometimes called the
"Effectiveness Factor" (Buelt and Barnes, 1981). The current
design has an effectiveness factor approximately four times
that of the simulation study.

0o The simulation was performed using a one-dimensional
model, therefore lateral drainage was not considered.
And more importantly, the model does not calculate run-
off directly, and does not take into account the ef-
fects of a sloped surface on runoff. The current
conceptual design includes a cover top slope of two to
four percent to promote runoff, with sideslopes of 20
percent.,

It can be concluded that the previous simulation study
(Mayer et al., 1981) included several aspects which would tend
to overestimate net infiltration and which 1limit the applic-
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ability of the simulation study to the current design. The
current conceptual design would be more effective in minimiz-
ing infiltration and leachate production than the design used
in the previous simulation study.

The Grand Junction tailings were also the location of a
field study of the use of vegetation and rock covers (Beedlow,
1984). Field measurements of matrix potential and volumetric
moisture for two sets of two dates in 1982 corroborate the sim-
ulation studies. The vegetated cover showed very 1little
change in moisture content relative to rock cover (the changes
in moisture content under the vegetative cover are near the
resolution of the neutron probe that was used to make the
measurements).

The applicability of the field study to the current de-
sign is also limited by differences between the two cover de-
signs. The test plots were relatively flat (see Figure 1 in
Kirkham et al., 1982), which would minimize runoff. The cur-
rent conceptual design includes a cover sloped three to four
percent, with side slopes of 20 percent, to promote runoff.
The test plots had a low-permeability layer at depth with over-
burden which could retain moisture, which would tend to drive
water through the low-permeability layer. Also, the thickness
of the low-permeability layer is less than in the current site
design although the hydraulic conductivity is lower. The net
result was that the current design has a greater effectiveness
factor than the test plot. These differences all indicate
that net infiltration would tend to be less with the current
design than for the test plots.

F.3.4. EXISTING USAGE AND VALUE OF WATER RESOURCES

F.3.4.1 Ground water

Usage. Utilization of ground water in the Grand
Junction area is predominantly from deeper confined aquifers
rather than from the shallow aquifers. The lack of usage of
shallow ground water can be attributed to three factors: the
poor quality and low yield of shallow aquifers, and the ready
availability of alternate water supplies. Reports on the
hydrogeology of the Grand Junction area corroborate this
(Lohman, 1965):

“In the Grand Junction area, unconfined aquifers yield
but 1ittle water or water of poor quality, or both
Where thick, the alluvium along the principal streams
probably would yield considerable water to properly con-
structed wells, but the water probably would be too hard
for domestic or public supplies. It would be suitablie
chemically for idrrigation, but irrigation water from the
rivers is abundantly available at lower cost.”

In the immediate vicinity of the tailings only one unreg-
istered well, an industrial drainage well upgradient of the
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tailings, 1is known to be completed in the alluvium. This
upgradient well is wused only in summer months when high
ground-water Tlevels in the alluvium flood land adjacent to the
Colorado River. Location of the well (710) is shown in Figure
F.3.1.

There are four artesian aquifers in the Grand Junction ar-
ea, which are, in order of importance and productivity,
(Lohman, 1965):

o The Entrada Sandstone.
o The Wingate Sandstone.

o The lenticular sandstone beds in the Salt Wash Member
of the Morrison Formation and in some places in the
Brushy Basin Member.

o The Dakota Sandstone and sandstone in the Burro Canyon
Formation.

The Dakota Sandstone is the uppermost artesian aquifer in
the vicinity of tailings. No registered wells are known to be
completed in the Dakota Sandstone within the potentially af-
fected hydrogeologic environment of the tailings.

Value. The value of shallow ground water in the vicin-
ity of the tailings can be judged by the value of alternative
water supplies in the area. The actual value is probably less
than alternative water supplies because of the poorer quality
of the ground water versus the quality of alternative water
supplies. A rate schedule for delivery of city water is shown
in Table F.3.39.

Table F.3.39 Rate schedule for water users
within Grand Junction city limits

Quantity per month

(gallons) Charge
First 3,000 $5.35
Next 7,000 $0.90/1000 gal.
Next 10,000 $1.05/1000 gal.
More than 20,000 $1.25/1000 gal.

Ref. City of Grand Junction, 1985.

Because ground water in the Dakota Sandstone varies sig-
nificantly in yield and quality depending on location, its val-
ue must be judged according to yield and quality. The Dakota
Sandstone is not utilized in the near vicinity of the tail-
ings, and therefore has only a future value (Section F.3.6).
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F.3.5

F.3.6

F.3.4.2 Surface water

Usage. The Colorado River mainstream below the tail-
ings is used by several states and by Mexico for various pur-
poses including domestic use, industrial use, irrigation, live-
stock watering, and for fish and wildlife.

There are no major domestic users of Colorado River water
for 200 miles downstream from Grand Junction (FBDU, 1977).
The normal water supplies for Grand Junction are obtained from
Grand Mesa surface water, the Juniata and Purdy Mesa reser-
voirs being the major sources. During dry spells, Grand
Junction can use Gunnison River water, the intake being approx-
imately one mile wupstream from the confluence with the
Colorado River. The Ute Water District uses Colorado River wa-
ter during dry spells, but its intake 1is just upstream from
Palisade and therefore upstream from the pile.

Value. In the highest category of use, municipal rate
schedules are indicative of the highest potential value of
Colorado River water (Table F.3.39). Another way to look at
value is to look at the incremental losses due to pollution of
the river. A 1983 study by the Bureau of Reclamation has esti-
mated an annual loss of $540,000 for each increase of one mg/]
in the total dissolved solids (TDS) content of the Colorado
River at Imperial Dam (URS, 1983).

ALTERNATE WATER SUPPLIES

The tailings have not affected any ground water that is currently
used. Should the affected ground water be considered for use, there
would be potential alternate water supplies. Alternate water supplies
in the potentially affected hydrogeologic setting would include several
sources:

Grand Junction municipal water system.

Commercial water supply (delivery by tanker).

Drilling of wells into multiple artesian aquifers.

Appropriation of Colorado River water (subject to availability).

O OO o

FUTURE USAGE AND VALUE OF WATER RESOURCES

F.3.6.1 Ground water

Usage. Future usage of shallow ground water in the af-
fected hydrogeologic environment will be minimal because of
the availability of the city water, the seasonally low quality
of the alluvial aquifer, and the impact of other contaminant
sources on the water (Section F.3.2.5). The only known exist-
ing use of the alluvial aquifer, at a well upgradient of the
tailings, occurs only seasonally when the river is at high
stage, and is only for drainage of flooded land.
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F.3.6.2

Future use of the uppermost artesian aquifer is also ex-
pected to be minimal:

"The sandstones in the Dakota Sandstone and Burro Canyon
Formation are tapped by very few wells but, because of
the generally poor quality of the water. . . very little
additional development of water from these formations is
likely or anticipated." (Lohman, 1965).

Value. Estimates of the future value of water re-
sources are difficult to establish, and are severely limited
as to the duration over which they can be deemed reliable.
One reason for the uncertainty of estimates of water value is
that water value is strongly related to population and water
demand, and estimates of population changes tend to be very.
short term. In the Grand Junction area future water demand
would also be tied to such uncertain factors as the economics
of oil-shale development (oil-shale processing may consume
large amounts of water).

Estimates of the value of shallow ground water near the
Grand Junction tailings must be based on the fact that it is
not a discrete water resource. The shallow ground water is hy-
draulically connected to the Colorado River and any capture of
ground water would draw water from the river. It cannot be
"mined" as can some ground-water systems, e.g. there is no non-
renewable portion of the alluvial system.

Several factors can be used to qualitatively judge the fu-
ture value of shallow ground water near the tailings. These
factors are:

0 Expected future usage (low).

0 Extent (limited to area adjacent to Colorado River).

o Amount of system which is non-renewable (none).

0o Quality versus alternative sources (poor-exceeds EPA
drinking water standards).

0o Availability of al ternative supplies (readily
available).

Based on these qualitative factors, it can be concluded

that the expected future value of the shallow ground water is
relatively Tow.

Surface water

Usage. In the immediate vicinity of the tailings, fu-
ture usage will be minimal. This is because of the same rea-
sons as the expected low use of ground water in the area (the
ready availability of good quality municipal water).
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F.3.7

Value. The value of Colorado River water in the areg
can be expected to increase. Increasing population, agricul-
tural development, and mineral or energy development in the
Grand Junction area and the Colorado River Basin would be ex-
pected to increase demand for Colorado River water. The in-
creasing demand would increase the value placed on the water.

IMPACTS IN AFFECTED HYDROGEOLOGIC ENVIRONMENT

Impacts on the affected hydrogeologic environment are discussed
both for existing conditions and for future conditions. Future condi-
tions can be affected by any of the alternative actions:

o No action.

o Stabilization on the site.
0 Relocation to an alternate disposal site.

F.3.7.1 Human health risks

Health effects of ingesting ground water and surface wa-
ter are discussed in detail in Appendix I, Radiation Health
Effects.

Existing conditions. To date, there are no known users
of ground water in the affected hydrogeologic environment and
therefore there are no known human health risks from the inges-
tion of this ground water.

Future conditions. For the no action alternative, im-
pacts on ground-water and surface-water quality would probably
be about the same as existing conditions (Section F.3.1.6).
The probability of human ingestion of ground water would be
Tow (Section F.3.6.1).

For stabilization on the site, contaminated ground water
would be flushed from the affected environment until it ap-
proached background conditions. Until the flushing is com-
plete, concentrations of some constituents (e.g. arsenic,
cadmium, iron, manganese, selenium, and zinc) would exceed
Federal drinking water standards in the ground water below the
tailings. During the time of flushing (less than 100 years),
the probability of human ingestion would be low due to the low
probability of future use of this water (Section F.3.6.1).
Potential human health effects due to ingestion of surface wa-
ter would decline over this same short period. Uranium concen-
trations would persist at concentrations above background
(Section F.3.2.2). Human health risks due to ingestion of
ground water containing elevated concentrations of uraniun
would be minimal, because the expected use of the ground water
is low (Section F.3.6.1). Health effects are discussed in
more detail in Appendix I, Radiation Health Effects.
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F.3.8

F.3.7.2 Damage to crops and vegetation

There is no known agricultural activity overlying the af-
fected hydrogeologic system. There has been no known impact
to crops or vegetation. The future likelihood of damage to
crops and vegetation is minimal because of the urban setting
of the affected hydrogeologic system.

F.3.7.3 Damage to wildlife

There have been no known impacts to wildlife due to inges-
tion of contaminated ground water. Considering the magnitude
of contamination relative to that caused by other sources
(e.g. irrigation return flow), the likelihood of damage attrib-
utable to the tailings is relatively small.

F.3.7.4 Persistence and permanence of adverse effects

Quantitative and qualitative conclusions on the persis-
tence of ground-water contamination are discussed in Section
F.3.2.2. Based on the lack of known adverse impacts at pres-
ent and the projection of decreasing amounts of contamination,
persistent or permanent adverse effects are expected to be
minimal.

AQUIFER RESTORATION

For affected ground water at UMTRA Project sites the decision on
whether to institute remedial action, what specific action to take, and
to what levels an aquifer should be protected or restored should be made
on a case-by-case basis. On September 3, 1985, the United States Tenth
Circuit Court of Appeals set aside EPA's water protection standards, 40
CFR Part 192.20(a)(2)-(3), and EPA has not yet reissued these standards.
When EPA issues revisions to the water protection standards, DOE will
re-evaluate the ground-water issues at the site to assure that the
revised standards are met. Performing remedial actions to stabilize the
tailings prior to EPA issuing new standards will not affect the measures
that are ultimately required to meet the revised water protection EPA
standards. On this basis, the evaluation of the need for aquifer resto-
ration must take into account several factors:

0o Technical feasibility of improving the aquifer in its hydrogeolo-
gic setting.

o Cost of applicable restorative or protective programs.
0 Present and future value of the aquifer as a water resource.
0o Availability of alternative water supplies.

0 The degree to which human exposure is likely to occur.
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As indicated by the regulations, remedial actions for affected aqui-
fers can be divided into two basic approaches: ground-water protection
and aquifer restoration. A remedial action strategy can also be a combi-
nation of these two approaches. At the Grand Junction site, ground-
water contamination has probably already reached a maximum physical
extent because the contamination has been ongoing for a relatively long
time in an alluvial aquifer with relatively large annual flux (inflow
and outflow). Therefore, protective measures would have only future ben-
efit to the affected aquifer. Protective measures are incorporated into
the remedial action: removal of the tailings to an alternate site or,
for stabilization in place, removal of the tailings from the ground wa-
ter and use of a low-permeability cover to minimize infiltration. The
discussion that follows covers only aquifer restoration.

F.3.8.1 Technical feasibility

Two basic approaches to aquifer restoration are plume cap-
ture and plume management. An aquifer restoration program
could also be a combination of the two approaches. Cost dif-
ferences between the various technical alternatives will be
discussed separately from feasibility.

Plume capture consists of some method or methods of ob-
taining contaminated ground water, which is then pumped or fed
by gravity flow to a treatment facility. Among the methods
for obtaining contaminated ground water are drains, wells,
sumps, and trenches.

Plume management consists of injecting uncontaminated wa-
ter into the aquifer. The uncontaminated water displaces the
plume, forcing it in a direction determined by the injection
set-up. Injection can be performed using wells or spreading
basins. The injection can be performed to obtain several
effects:

o0 To keep the plume away from existing or potential
ground-water users.

o To force the plume toward a collection system.
o To force the plume toward a discharge area.

In the case of the contaminated ground water at Grand
Junction, there are no known existing ground-water users
(Section F.3.4) downgradient of the tailings, and only one
upgradient industrial well which may have been affected by the
tailings (Section F.3.1.6). The upgradient well is on the
edge of the contaminated shallow ground water, and is used to
control high water levels which flood a truck scale at an in-
dustrial facility adjacent to the Colorado River. The water
is pumped back into the Colorado River, and is rarely used
(Seevers, 1985). Plume management could be performed to force
contaminated ground water toward a collection system or toward
a discharge area. The discharge area in this case would be
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the Colorado River. Discharge to the Colorado River would on-
ly transfer contamination from one water resource (ground wa-
ter) to another (surface water). Plume management would be of
most benefit if it is used to force the plume toward a collec-
tion system.

Plume capture near the Grand Junction tailings is compli-
cated by both physical and cultural features. The presence of
the Colorado River adjacent to the plume means that there is a
ready source of recharge to the alluvial aquifer. Pumping in
the shallow aquifer would induce flow from the river to the
drain, well, sump, or trench (Figure F.3.25). The flow from
the nearby river dilutes the contaminated ground water. There-
fore, an increased volume of water would be captured and treat-
ed, and thus costs for each activity would be increased. The
amount of induced flow can be reduced by various pumping
schemes (e.g. more wells pumping less water) or by installing
a low-permeability slurry wall as a barrier (Figure F.3.26).
Each of these measures would also increase costs for plume
capture.

Cultural complications to aquifer restoration at Grand
Junction are due to the contaminated ground water underlying a
populated area with a concentration of cultural features
(buildings, roads, pipes, and the like). A capture scheme may
be difficult to implement. There may not be enough available
land to effectively implement ‘trenches. Drains or wells (with
the accompanying pipelines to the treatment plant) would in-
volve trenching and corresponding disruption to the community.

Plume treatment can be accomplished in a couple of ways.
There are various methods of removing contaminants from water;
these do not merit further discussion except to conclude that
it is technically feasible to clean up the captured water, if
given sufficient monetary resources. The treatment system can
either be an existing one or one specifically constructed for
aquifer restoration.

An existing treatment system could be utilized by routing
contaminated water into the existing waste water (sewage)
treatment system of the city of Grand Junction. This has the
advantage of the wusing existing waste transmission systems
(sewers). It has the disadvantage of mixing the plume waste
water with the normal municipal waste water. Municipal waste-
water treatment plants usually do not use treatment technol-
ogies designed to remove constituents such as those in the
tailings plume. Different capabilities could be added to the
existing treatment plant; however, these must treat not only
the captured plume but also the municipal waste water which is
diluting it. It may be ineffective to dilute a waste before
treating it.

A scheme for treating the captured plume can also be a

treatment system near the mill tailings site. This scheme can
be any physical, biological, or chemical means of removing
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F.3.8.2

contaminants from the water. It can also be as simple as evap-
orating the contaminated water, and disposing of the residual
salts. The main disadvantage of treatment at the site in
Grand Junction is the necessity for a waste-water transmission
system which would have to transect the many cultural struc-
tures in the area.

Cost

Based on the EPA standards for inactive uranium mills (40
CFR Part 192) it has been determined that aquifer restoration
is not needed at the Grand Junction site. This determination
took into account, as required by the EPA standards, the cost
of a restoration program. The following discussion is includ-
ed to demonstrate how cost was considered in determining the
need for aquifer restoration. The estimation of costs which
follows is not meant to be a rigorous analysis, but only an
initial investigation of approximate costs. For the Grand
Junction site this initial investigation of costs appeared to
be adequate for evaluating the need for aquifer restoration.

Remedial action for the Grand Junction tailings would in-
clude dewatering and waste-water treatment. This would in ef-
fect clean up alluvial ground water below and adjacent to the
site. Aquifer restoration could be done for off-site areas
within the extent of contaminant plumes.

It is possible to determine some approximate costs of an
aquifer restoration program without doing a precise cost esti-
mate. Necessary expenditures for an aquifer restoration pro-
gram can be identified and approximate costs assigned to them.
At a minimum, necessary aspects of an aquifer restoration pro-
gram for the off-site alluvial ground water at Grand Junction
would include:

o Well installation to capture contaminated ground
water.

0 Pumps to 1ift the water out of the wells.
0o Pipe to carry the captured water to a treatment plant.
o Trenching to place the pipe below grade.

0 Road repair (asphalt paving) where the pipe crosses
city streets.

o A water treatment plant or added capacity for the
waste-water treatment plant on the site.

0 Well abandonment for the capture wells.
0 Operation and maintenance of the restoration system.

0 Decommissioning of the wells and pipeline.
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F.3.8.4

F.3.8.5

Some approximate costs are presented in Table F.3.40.
The system described in this table 1is for 20-foot-deep wells
250 feet apart. These costs could be scaled down depending on
how much of the plume is to be captured. However, many needed
items are not included, and the cost estimate in Table 3.40 is
therefore conservatively low.

Costs could also be changed by changing well spacing.
Note that the table does not include costs for operation and
maintenance, nor for water treatment capacity; these costs
would normally constitute a major portion of the total costs
of an aquifer restoration program. Thus the total cost lTisted
in the table could possibly be increased by a factor of two or
more to account for water treatment capacity, operation, and
maintenance. Considering the option of scaling down the pro-
gram described in Table F.3.40 and the unaccounted costs, an
aquifer restoration program at Grand Junction could cost be-
tween a few hundred thousand dollars to more than a million
dollars.

Some other costs of an aquifer restoration program are
not addressed in the discussion above. Because the program
would be done in a metropolitan area, there would be other di-
rect and indirect costs such as traffic barriers, relocation
of utilities or tunneling where pipelines cross utility ease-
ments, temporary disruption to businesses, among others. It
would be difficult to quantify indirect costs such as disrup-
tion to businesses.

Future value of the resource

The future value of the affected ground water is dis-
cussed fully in Section F.3.6.

Availability of alternative water supplies

Water use in the Grand Junction area is discussed in
Section F.3.4. In the area overlying the plume of contaminat-
ed ground water, good quality potable water is readily avail-
able from water mains. There is little reason at present for
people 1in the area immediately adjacent to the tailings to
drill wells into the alluvial aquifer.

Degree of human exposure likely to occur

Several circumstances indicate that the 1ikelihood of hu-
man exposure to contaminated shallow ground water is low.
These are:

o0 A water distribution system is already in place and

fully used in the area overlying contaminated ground
water,

F-253



Table F.3.40 Approximate costs for selected expenditures required
for aquifer restoration

unit Unit
Item price($) description Units Costs (%)
Well installation
easement purchase - not included-
legal survey - not included-
well drilling 30 feet 1760 52,800
4-inch casing, installed 12 feet 1760 21,120
100-gpm pump 1975 unit 88 173,800
well development 100 hour 176 17,600
setting pump 105 unit 88 9,240
field engineer 25 hour 200 5,000
Pipeline installation
easement purchase - not included-
legal survey - not included-
engineering (design) - not included-
2-inch PVC pipe 2 feet 24,000 48,000
trenching (backhoe) 5 feet 24,000 120,000
asphalt paving 2 square feet 2,000 4,000
field engineer -not included-
Miscellaneous
fencing, installed 250 unit 88 22,000
electrical hook-up 600 unit 88 52,800
water treatment plant -not included-
Operation and maintenance
water treatment -not included-
electricity (pumping) 2500 month 24 65, 320
water sampling and analysis 260 sample 264 68,640
Decommissioning
pulling pump 105 unit 88 9,240
pump resale 64% unit 88 -111,232
dismantling fence 30 unit 88 2,640
trenching (backhoe) 5 feet 24,000 120, 000
asphalt paving 2 square feet 2,000 4,000
well abandonment 263 unit 88 23,144
TOTAL COST 708,112
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0o The existing water distribution system can be easily
hooked into by future development in the area.

o The shallow ground water and Colorado River in the gen-
eral area are known to be of poorer quality than avail-
able water supplies.

0 The taste and short-term effects of ingesting contam-
inated ground water (e.g., laxative effects due to sul-
fate) would discourage long-term usage, and long-term
usage 1is necessary to cause a high probability of
harm.

0 Only one existing user is possibly within the extent
of contaminated ground water, and the well is used for
flood control.

Summary

The need for aquifer restoration in the affected shallow
ground water has been considered using the recommended factors
of 40 CFR Part 192.20. The following conclusions have been
reached:

o It is technically difficult to improve the aquifer in
its hydrogeologic setting. The effort would be compli-
cated by recharge from the nearby river.

o Conducting an aquifer restoration program could cause
a disruption to the community.

o In monetary terms only, cost of the restorative pro-
gram would be relatively high compared to the benefit.

o There are no known users of the affected ground water.

o The present and future value of the aquifer as a water
resource is much lower than the cost of restoration.

o Alternative water supplies are readily available and
are currently being used.

0o The degree of human exposure which is likely to occur
is low.

0 One industrial user upgradient of the tailings may be
within the affected (e.g. contaminated) hydrogeologic
setting. The well is used primarily to control high
water levels which occur during high stage in the
Colorado River. Measures other than aquifer restora-
tion would seem appropriate to ensure that there are
no health effects from ingestion of this water.
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Based on these criteria, aquifer restoration of the shal-
low ground water is neither a cost effective nor a necessary
means of mitigating ground-water contamination caused by the
uranium mill tailings at Grand Junction.

NO ACTION ALTERNATIVE

One of the alternatives addressed in this EIS is the "no action" al-
ternative. It is difficult to quantify the impacts due to no action.
On a qualitative basis it can be concluded that the impacts would be
very similar to conditions in the existing environment. The following
general conclusions can be reached regarding the no action alternative:

0 In the short-term the tailings would remain in contact with the
ground water and would continue to act as a source of contamina-
tion. Water-quality impacts in the short term would be very sim-
ilar to those seen in the existing environment.

0 In the long-term there is a high probability that erosion could
remove the existing temporary cover. The tailings could be dis-
persed over a wider area and the potential for leaching of con-
taminants could be increased.

The water-quality impacts due to the no action alternative will not
be further assessed within this appendix. More detailed discussion of
the impacts of no action may be derived by reviewing the description of
the existing hydrogeologic environment (Section F.3.1).
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F.4

F.4.1

POTENTIALLY AFFECTED HYDROGEOLOGIC ENVIRONMENT-CHENEY RESERVOIR SITE

CHARACTERIZATION OF HYDROGEOLOGIC ENVIRONMENT

F.4.1.1

F.4.1.2

F.4.1.3

Previous investigations

The Cheney Reservoir area has been included within region-
al hydrogeologic studies; however it has been the subject of
only one site-specific study. The Colorado Geological Survey
(CGS, 1982) performed a reconnaissance level study of the loca-
tion's potential use as a mill tailings disposal site.

Recent investigations

The field programs have involved exploratory drilling, hy-
draulic testing, monitoring well installation, and water sam-
pling in two phases. The first phase was begun with drilling
in November to December, 1982. The second phase was begun
with drilling in March, 1985.

In the first phase, six exploratory borings were drilled
and sampled for stratigraphic logging and to obtain soil sam-
ples for laboratory testing. These borings were also used for
field permeability tests. An additional three borings were
drilled and used for monitor well installation.

In the second phase, two borings were drilled for monitor-
ing well installation. These borings were sampled during dril-
ling for stratigraphic logging. Well construction details for
both the first and second phases are presented in Table F.4.1,
and well locations are presented in Figure F.4.1.

The first phase was conducted in accordance with a work
plan for geotechnical and ground-water hydrology work (Golder
Associates, 1982). A1l field and laboratory work in the sec-
ond phase was completed in accordance with standard operating
procedures. These standard operating procedures are on file
with the U.S. DOE UMTRA Project Office in Albuquerque, New
Mexico.

Stratigraphy

The stratigraphy of the disposal site has been defined
through a series of borings (Figures F.4.2 through F.4.4).

On a hydrogeologic basis the stratigraphy can be divided
into four zones:

o A surficial layer of unconsolidated deposits.

0 The upper weathered zone of the Mancos Shale.
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TABLE F.4.1  CHENEY RESERVOIR SITE BOHEHOLE AND WELL [NFORMATION

SCREENED INTERVAL
a b b WELL  TOTAL SURFACE TOP OF  ccc-ccccccecooe- BOREHOLE
LOCATION NORTH EAST DIAMETER DEPTH  ELEVATION  CASING BEG DP  LENGTH DEPTH
1D COORDINATE COORDINATE (IN) LFT.) [FTMSL) [FTMSL] {FTFD] (F1.] (FTFD)

501 15241.1 95359.8 $301.80 49.83
502 14281.7 94162.6 5271.70 51.00
503 13348.9 92836.0 5238.40 50.00
504 14140.3 96238.6 5325.80 55.70
505 13132.9 94694.8 5279.30 50.50
506 11834.9 93198.0 $233.10 50.50
507 11902.9 93261.4 2.000 53.40 5235.14 5236.54 32.40 21,0 52.00
508 14169.1 96180.2 2,000 52.60 5324.06 5325.96 32.60 20.0 50.70
509 14336.4 94130.7 4.000 102.50 5271.57 $273.07 82.50 20.0 105.00
701 14463.1 95021.4 2.000 40.00 5293.10 5295.02 28.00 10.0 38.00
Jue 13412.9 93568.3 2.000 39,50 5252.96 5254.73 271.50 5.0 37.50

9 501-506 correspond to GCH-1 through GCH-6 in DOE, 1983; 507-509 correspond to GWCH-1
through GWCH-3 in DOE, 1983,

b

Site coordinate system is based on a truncation of modified Colorado coordinate system.
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0o The lower, less-weathered portion of the Mancos Shale.

o The Dakota Sandstone and other formations underlying
the Mancos Shale.

Surficial layer. The Cheney Reservoir site is on a ped-
iment surface as can be seen by the uniformly-sloping surface
of the Mancos Shale in Figures F.4.3, F.4.4, and F.4.5. The
unconsolidated deposits, based on the logs of nine borings,
range in thickness from 23.5 to 42.0 feet. A brown to reddish
brown eolian silt with some clay and sand and occasional grav-
el to boulder sized fragments of basalt, varies from zero to
two to three feet at the surface. This material is underlain
by interlayered clay, silt, sand, and gravel, with occasional
layers of cobbles and boulders of basalt. This layer apparent-
ly represents mixed alluvial and colluvial deposits, and has
been mapped as a pediment gravel (Cole and Sexton, 1981).

The primary geochemical mechanism for attenuating acid
leachate is neutralization. Eight soil samples were collected
at the Cheney Reservoir site. The analyses for calcium carbon-
ate ranged from 4.83 to 34.90 percent by weight with an aver-
age of 16.17 percent. This equates to an acid neutralizing
potential in tons of calcium carbonate equivalent per 1000
tons ranging from 60.6 to 350.4 with an average of 162.3.
Limited data regarding the geochemical characteristics of the
surficial layer are available, and are presented in Tables
F.4.2 and F.4.3. The occurrence of water in the surficial
zone is discussed in Section F.4.1.5.

Weathered Mancos Shale. At other Jlocations, including
Shiprock, New Mexico (DOE, 1984), it has been determined that
the upper portions of the Mancos Shale will transmit measur-
able quantities of water. The hydraulic properties of the
Mancos Shale would be expected to vary depending on location
and stratigraphic position within the shale. At the Cheney
Reservoir site, data are available regarding the capacity of
the lTocal shale to transmit water:

o None of the 11 borings at the site encountered notice-
able amounts of water in the shale at the time of
drilling.

o The two wells completed below the top of the shale
(507, 509) have remained dry for over two years.

o0 The three wells which have encountered ground water
are completed partly in the upper shale and partly in
the overburden,

o In-situ permeability tests (Table F.4.4) indicate that
near one of the dry wells (501) there is little differ-
ence between the permeability of the shale and the per-
meability of the overlying unconsolidated deposits.
This is also true for one of the wells (508) with mea-
surable ground water.
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Table F.4.2 Cation-exchange capacity results

Parameter Units®
Exchangeable sodium 22.1
Soluble sodium 19.2
Exchangeable potassium 0.28
Soluble potassium 0.04
Exchangeable calcium 91.3
Soluble calcium 5.69
Exchangeable magnesium 4,38
Soluble magnesium 1.22
CEC 20.0
Sulfate 2.21
Carbonate 9.50

A1 except sulfate and carbonate data expressed in milliequivalents per
100 grams. Values for sulfate and carbonate expressed in weight-percent.

Ref. NUS, 1983.

F-265




Table F.4.3 Mineralogy analysis of bulk and clay-size fractions of
soils at the Cheney Reservoir site

Phase Bulk sample
Analcime 1
Ankerite (Fe-dolomite) 1
Apatite -
Calcite 7
Clays(s) + chlorite 4
Cristobalite --
Gypsum 11
Hemat ite 2
K-feldspar 10
Mica-illite 8
Plagioclase-feldspar 8
Pyroxene 4
Quartz 28
Siderite 1
Amorphous 15

Phase Clay-size-fraction samp1ea
Calcite 1
Chlorite (+kaolinite?) 8
Gypsum --
K-feldspar <1
Mica-illite 13
Mixed-layer clays --
Montmorillonite 75
Plagioclase feldspar <1
Quartz 2

417.8 weight percent less than 2 microns.

Ref. NUS, 1983.
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Table F.4.4 In-situ permeability tests at Cheney Reservoir

Location® Depth interval (ft) Permeability (cm/sec)
-6
501 12-22 4 x 1077
21-31 1x 107°
31-40 <1 x 107
40-50 < x 10
502 10-14 2 x 107¢
20-31 3 x 1078
36-46 < x 1077
41-51 d x 107
503 8-14 5 x 1073
14-28 1 x 1077
30-40 <4 x 107;
40-50 1 x 107
504 10-18 3 x 1073
22-34 5 x 107
35-44 6 x 1073
44-56 <5 x 10
505 8-18 1 x 107
18-28 9 x 107
23-35 1 x 1073
38-51 1 x 10
506 10-19 6 x 107
21-29 1 x 1073
29-40 6 x 107;
to 1 x 10_¢
40-51 1 x 1073
to 5 x 10

aBoring locations are shown in Figure F.4.1

Ref. NUS, 1983.
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F.4.1.4

F.4.1.5

These data show that the upper weathered Mancos Shale is
not transmitting significant amounts of water; however, there
may be zones in the upper weathered Mancos Shale which are
transmitting small amounts of water, but these zones are local-
1y perched and laterally discontinuous.

Communication with deep aquifers. The Colorado Geologi-
cal Survey reports that the site appears to be underlain by
about 300 to 700 feet of Mancos Shale (CGS, 1982). The Mancos
Shale is more than 400 feet thick beneath the site, as deter-
mined from the structural contours of Williams (1964). The
Dakota Sandstone would be the uppermost potential aquifer
underlying the Mancos Shale.

The Mancos Shale is generally regarded as a low-
permeability formation which retards the movement of water
(Lohman, 1965; Cooley et al., 1969). Because of the Tlow
permeability and thickness of the Mancos Shale, hydraulic
communication between geologic units above and below the shale
is expected to be minimal,

Unsaturated zone hydraulics

The description of unsaturated zone hydraulics at an al-
ternate disposal site can include both vertical and horizontal
movement of moisture. The characterization of hydraulic prop-
erties of the Grand Junction tailings has been documented else-
where (see Section F.3.1.4), and includes properties for the
in-situ tailings as well as properties for different mixtures
and different degrees of compaction (Veyera, 1980).

The flux of moisture away from the site boundaries would
be controlled by the properties of the surrounding soil or
rock matrix, and by the properties of the engineered cover.
Field permeability tests of the matrix dg&ermined saturated
permeability yalues ranging from 2 x 10 cm/sec to less
than 5 x 10 cm/sec. These tests are summarized in Table
F.4.4., The unsaturated hydraulic conductivity will be 1less
than the saturated permeability.

Saturated zone hydraulics

Five monitoring wells were installed at the Cheney Reser-
voir site. Three of the wells encountered saturated condi-
tions, and all three were completed across the interface bet-
ween the Mancos Shale and the overlying unconsolidated forma-
tion. This indicates the existence of water table conditions
in the lower part of the unconsolidated zone or in the upper
weathered zone of the Mancos Shale. Figure F.4.6 is a water-
level map for May, 1985. Water levels for March, 1985, were
all within 0.5 foot of the May water Tlevels. Slug test
results for two wells are summarized in Table F.4.5.
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Table F.4.5 Slug test results for the Cheney
Reservoir site

Hydraulic conductivity

Location (cm/sec)
-6

508 4.8 x 10
701 2.1 x 107°

Test analyzed with Bouwer-Rice Method (Bouwer, 1978).

Based on Figure F.4.6, the average hydraulic gradient in
this shallow system is approximately 0.025. The hydraulic con-
ductivity in the saturated zone is known from in-situ perme-
ability tests (Table F.4.4) and slug tests (Table F.4.5).
These data were used to calculate an average linear or Darcian
ground-water flux in the shallow system using Darcy's Law:

q =k
dl
where
q = flux (1/t)
K = hydraulic conductivity
dh/dl = hydraulic gradient (dimensionless).

The lowest measured_ﬁydrau]ic conductivity in one of the
two slug tests was 5 x 10 ~ cm/sec.

For this permeability the flux is:
5 x 107°

.9 cm/yr
13 ft/yr

q )(0.025)(3.1536 x 10’ sec/yr)

(
3
0

For the higher permeability of 1 x 107° cm/sec, which
seems to be representative of the saturated zone (Table F.4.4)
and is approximately the measured value of the other slug
test:

(1 x 1072)(0.025)(3.1536 x 10’ sec/yr)
8 cm/yr

0.26 ft/yr.

Using these flux rates, the ground-water discharge can be
calculated for a cross-section of the ground-water system, us-
ing Darcy's Law. This calculation is based on the assumption
of a continuous ground-water system. If the system is lat-
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erally discontinuous the flux would be less than the rate cal-
culated below. Based on the presence or absence of saturated
conditions in monitoring wells completed at different depths,
the thickness of the system appears to be less than 10 feet.
The discharge for a 0.5-mile-wide section of the system is:

Q=9gxA
where
Q = discharge (13/t)
A = cross-sectional area (12)
Q = (0.13 to 0.26 ft/yr)(10 feet x 2640 feet)

3432 to 6864 ft3/yr.

The average velocity of the ground water can be calculat-
ed if the effective porosity with respect to the medium is
known (Bear, 1979). The specific yield is sometimes called ef-
fective porosity (Bear, 1979). Specific yield was not mea-
sured at the Cheney Reservoir site, but can be assumed based
on published values for similar soil types found at the site.
Using these assumed values of effective porosity (Todd, 1980),
average velocity can be calculated as follows (Bear, 1979):

V = Q/nef A
where
V = average velocity (1/t)
Q = flow rate (13/t)
n . = effective porosity
A = cross-sectional area (12)

V. = (3432 to 6864 ft3/yr)/(0.03 to 0.23) x
(26400 ft™)

0.57 to 8.67 ft/yr

The uncertainty in the assumed range of effective poro-
sity is reflected in the calculated average velocity of the
ground water.

Recharge. Recharge of shallow ground water in the vi-
cinity of the Cheney Reservoir site probably comes from sever-
al sources including seepage 1losses from Whiting's Ditch
(Figure F.4.7), infiltration of precipitation, and seepage
from ephemeral and intermittent streams. Of these sources,
seepage from Whiting's Ditch probably predominates for two
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reasons: it is a constant head source for part of the year,
and it is directly uphill from the site area.

Infiltration of precipitation is probably a minor source
of recharge. Using the flux values calculated above, an esti-
mate of the bounding maximum value of net infiltration can be
made using the hydrologic equation (Chow, 1964):

I -0=4dS
where
dS = change in storage
I = inflow
0 = outflow

In a Tong-term, steady state condition, inflow must equal
outflow to satisfy the continuity equation. A maximum value
of infiltration results if it is assumed that all inflow is
due to infiltration.

To estimate a maximum rate of infiltration, the area over
which infiltration occurs must be known or assumed:

o For discharge through the 0.5-mile-wide cross section
(see above), it 1is assumed that infiltration occurs
over an area 0.5 mile wide extending one mile uphill
of the cross-section.

o Infiltration over the area is uniform.

These assumptions are reasonable because reconnaissance
of the area shows it to be relatively uniform with respect to
factors which would influence infiltration including slope,
vegetation type and coverage, and surficial geology. The max-
imum infiltration rate is then:

Imax - Q/Ai
where
Imax = maximum infiltration rate (1/t)
Q = discharge through cross-section (13/t)
Ai = area of infiltration
I = (3.4 x 10% t0 6.8 x 103 ft3/yr)/
(2640 ft x 5280 ft)
= 2.4 x 1073 to 4.9 x 1075 ft/yr
=2.9 x 10 © to 5.9 x 10 in/yr.

Although this value of recharge is very low, it is consis-
tent with the findings of studies elsewhere in the area. For
example, at the Two Road site (Section F.5) ground water is
not present in the shallow unconsolidated deposits or Mancos
Shale, indicating a very low rate of recharge.
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If a substantial fraction of the ground-water recharge is
derived from seepage from Whiting's Ditch or Indian Creek, the
net infiltration of precipitation would be much less than the
calculated value.

A quantification of the rate of recharge from Whiting's
Ditch into the shallow, perched ground water was attempted.
Using a pygmy meter, streamflow was measured directly upstream
of the Cheney Reservoir site and downstream of approximately
one-third of the site. Measurements further downstream could
not be obtained due to a structural diversion. The results of
the measurements are shown on Table F.4.6. The flows were low
and the stream bottom was soft which resulted in considerable
variation in calculated streamflow, particularly at the down-
stream location. Although the results are not precise and may
be inaccurate, the average of the downstream measurements is
0.019 cfs (8.5 gallons per minute) less than the average of
the upstream measurements. Assuming that no evaporation oc-
curred from the upstream to the downstream location, and that
the recharge from the reach upgradient of the Cheney Reservoir
site is three times the calculated recharge rate, then the re-
charge rate from the ditch to the shallow, perched ground wa-
ter is 25.6 gallons per minute.

Discharge. Natural discharge of ground water occurs
through three main components (Ward, 1975):

o Evapotranspiration.

o Discharge by means of spring flow and seepage into sur-
face water bodies.

0o Leakage into adjacent aquifers.

Leakage from the shallow system into adjacent aquifers is
probably negligible (Section F.4.1.3). Discharge by evapo-
transpiration, spring flow, or seepage into surface water bod-
ies can be expected to occur where the ground surface inter-
sects the water table and where an underlying relatively imper-
meable Tlayer crops out. West of the site there is a topo-
graphic break where the slope increases, and the Mancos Shale
crops out in some places in ephemeral drainages. Because this
area seems like a favorable place for ground-water discharge
to occur a reconnaissance was conducted in May, 1985.

During the reconnaissance a walking tour was made of
three areas which could be potential discharge areas: incised
drainages above the topographic break, the hillslope along the
topographic break, and drainages below the topographic break.
No signs of seepage were observed. Some small areas of salt
accumulation were seen along Mancos Shale outcrops in the in-
cised drainages; however, there are many such areas of salt ac-
cumulation within the Grand Valley (Lohman, 1965). Because
there were no observed signs of seepage, no definite conclu-
sion about the area of ground-water discharge can be made.
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Table F.4.6 Stream flow measurements on Whiting's Ditch?

Stream Stream Velocity

width depth Rotations (feet/ Discharge
Location (feet) (feet) per minute second) (cfs)
Upstream-station 1 2.3 0.42 9.6 0.18 0.089
Upstream-station 2 2.1 0.19 42.5 0.72 0.144
Upstream-station 3 2.2 0.28 16 0.29 0.089
Average upstream - -- -- -- 0.107
Downstream-station 1 1.9 0.16 30.5 0.53 0.080
Downstream-station 2 1.85 0.22 11.85 0.22 0.045
Downstream-station 3 1.8 0.44 19.75 0.35 0.139
Average downstream -- -- T o-- - 0.088

aDate:

July 25, 1986.

Measurement device:
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Instead, several potential means of ground-water discharge can
be postulated:

o The ground-water discharge is small and discharge is
in the form of diffuse seepage over a relatively large
area. This type of discharge occurs in homogeneous
geologic materials (Davis and DeWiest, 1966). The dis-
charge is consumed by direct evaporation and transpira-
tion, and there is no evidence of seepage.

o The ground-water flux moves down the topographic break
through the unconsolidated deposits on the hillslope.
The unconsolidated deposits are essentially continuous
with the Mancos Shale cropping out only in the incised
drainages that transect the topographic break. There
is no seepage at the topographic break, and the ground
water moves through unconsolidated deposits to dis-
charge at the Gunnison River several miles to the
west.

0 Near the topographic break the Mancos Shale is closer
to the ground surface and the weathered, more perme-
able, zone of the shale thickens. Ground water moves
across the topographic break deep in the shale and
eventually discharges at some unknown point.

o A combination of the three postulated means of dis-
charge occurs.

Whichever of these postulated means of discharge occurs,
it can be concluded that discharge either occurs at a point
relatively far from the site or discharge is mostly consumed
by evapotranspiration.

Yield. The shallow ground-water system appears to have
a small potential yield, where potential "safe yield" is de-
fined as the amount of water that can be withdrawn without run-
ning out of water (Lohman, 1972). On a quantitative basis,
the Thiem equation with Dupuit assumptions can be used to esti-

mate the safe yield of the system (Todd, 1980):

h 2 hw 2

Q= (Pi)k —2
1n(ro/rw)
where

Q = discharge (13/t)
K = hydraulic conductivity(1/t)
h0 = original head (pre-pumping or no drawdown)
hw = head at well
r =

o = radius to point of negligible drawdown
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F.4.1.6

rw = radius of well

For a two-inch well at the uphill side of the site, assum-
ing negligible drawdown at the recharge source (Whiting's
Ditch), an initial saturated thickness of 10 feet, and draw-
down of eight feet:

K = 1.4 to 2.8 x 1072 ft/day
h = 10 feet
0
hw = 2 feet
ro = 2600 feet
rw = 0.0833 feet

Q = 3 to 6 gallons per day.

However, because the ground-water system is sloping and
there is no recharge source on the downhill side of the well,
sustained yield of ground water can come only from the uphill
semicircle surrounding the well and the potential yield is
halved:

Q = 1.5 to 3 gallons per day.
The estimated flow through a one-mile wiq$ cross-section
in the shallow system 1is 3432 to 6864 ft~/year (Section

F.4.1.5). A well or wells capturing all of this water (an im-
possibility) would yield only 70 to 141 gallons per day.

Water quality

Water-quality analyses for three monitoring wells are pre-
sented in Tables F.4.7 and F.4.8. Lists of all exceedances of
EPA primary and secondary drinking water standards are present-
ed in Tables F.4.9 and F.4.10. The water quality at the far-
thest upgradient well can be described as fresh, and as brack-
ish at the other two wells. The ground water exhibits a defi-
nite increase in total dissolved solids in the downgradient
direction. This increase can be attributed to contact with
the marine origin Mancos Shale. Concentrations of several
constituents exceeding National Primary or Secondary Drinking
Water Standards include iron, manganese, pH, sulfate, total
dissolved solids, and uranium (health advisory level).

Total organic carbon (TOC) exceeded 700 mg/1 at the two
wells installed in 1985. This probably resulted from the slow
breakdown of biodegradable organic drilling fluid additives,
as has been noted by other investigators (Barcelona, 1984;
Ericson et al., 1985). The wells were purged after installa-
tion and were bailed dry several times prior to sampling. The
persistence of high concentrations of TOC may indicate that

F-277




Table F.4.7 GROUND WAGTER UHAL TTY DATA RBY LUCAT LON
SITE: CHENEY RESERUINIR

02/24/82 T0O 07/27/84

FORMATEON OF CORPLETION: SHALE
HYDRAUL IC FLOW RELAVTIUNSHIPz UP GRADIENT

S508-04 07/2//86

PARAPK TER PARMSEM (ER

———————————————————————————————————————— LOCATTON ID - SAMPLE 1D AND LOG DATF
508-04  02/24/83 S08-01  03/27 /8% 0804 04/07/8% SO08 04 02/03/8%

UNY T 0F PRRAFIFTER PARAMETER PARAMETER

PARAMETER

MEAGURE

VALUE+/-UNCERTAINTY

VAL UL +/~UNCERTAINTY

414.

VAL Ut +/-UNCERTAINTY VALUE+/-UNCERTAINTY

UALUE4/-UNCFKTAINIY

ALEALINITY  MG/L. CACU3 280. 365. 340, 84,
ALUMENUMN MG/L ~ < 0.4 ( 0.4 ( 0.4 0.3
ARPONTUM MG/L - 0.68 < 0.4 < C.4 < 0.4
AMT LRONY MG/L - < 0.0G03 ( 0.003 ( 0.003 -
AXSENTE MG/L < 0.014 < 0.014 < 0.04 < 0.04 < 0.04
BALANCE z 2.82 1. 2,514 4.3 ~1.5
BARTUIM MG/L < 0.07 < 0.1 < 0.4 ( 0.04 -
HORON MR/ - 0.4 0.44 0.04% -
caprIun MG/L 0.000% < 0.002 < 0.0014 ( 0.004 -
CALIITUM mi/L 164. 86, i46. 91.8 1035,
CHLORIDE MG/L 33. 27. 24,2 20.6 36.
CHROMIUM MG/L < 0.004 < 0.04 < 0.04 ( 0.04 0.02
COBALT MG/L < 0.004 < 0.04 < 0.0% < 0.0% -
CONBURTANCE  UMHO/CH 4200. uvo. 1006. 1044, 800.
COPPER MG/L 0.0045 0.03 < 0.07 < 0.0z -
CYANIVE /L - < 0.04 < 0.04 - -
- FLUORIDE nG/L - 0.5 0.5 0.47 -
) GROSS ALPHA  PLI/L - 4. - -
N GRUSS BEVA  PCI/L - < 50. - - -
~ HYD. SULFINE MG/L - < 0.2 - 0.27 -
o IRON ne/iL 0.0062 0.7 0.734 0.33 0.44
LEAD Ms/L 0.047 ¢ 0.04 < 0.04 - -
MAGNE ST HG/L 57.8 44, 55,2 4% .6 54.
MANGNANESE /L 0..34 0.% 0.44 n.42 0.37
MERCURY HG/L. < 0.0002 < 0.0007 < ©.0002 ¢ 0.000% -
MOLYYBDENUM  MG/L 0.04 < 0.04 < 0.014 ( 0.04 0.146
NILKEL MG/L - < 0.04 < .04 < 0.04 ¢ 0.04
NITRATE M/l < 0.4 ( 1. < 1. ( 1. ( 1.
ORG. LAKRBUN MG/L 80.9 17.2 23. 424 -
PR-240 PCL/L - 1.5 1.5 - -
PH sU 7. 7.2 7.4 6.9 7.37
PHOSPHATE "5/ - < 0.4 ¢ 0.4 - -
PU-210 PLLI/I. - < 1. < 4. - -
POTASSTUN /L 5.0/ 3.7 .43 295 3.65
RA-226 PCI/L < 0.5 < i, < 1. ( 1. -
RA-278 PLI/ZL - ( 1. ( 5. ( 1. -
SELENIUN MG/L 0.002 < 0.00S < 0.00% ( 0.00% ( 0.005
SILYCA /L - TR 17.2 .4 -
SILVER MG/L < 0.04 < .04 < 0.04 - -
suoIim MG /L 74.4 V4. 79.4 74,7 V0.4
STRONTIUM MG/ - 1. 442 1.46 -
SULIFATE /L 420. 14, YA Y 344.
SULF (OF MG/L - - 0.y -
TEMPERATURE  C - UFUHEE 16. 14, 16. 9. 5.
TH-230 PLI/I - < i, ( 1.
VI 15/ - ( 0,008 ¢ 0.5 < 0 .008
0160 SO IDS NG/ 1000. 654 . T4 200 it




6L~

Table F.4.7

FORMATINN OF COMPLETION: SHALE
HYDRAULIC FLOW RELATIONSHIP: UP GRADIENIT

GROUND WATHFR WHALLTY

S1Tt:
02/24/83

03/27/8S

LACATION 1D - SAMPLE

DATA BY 1LLOCAT(UN

CHENEY RESERVOIR
) 0//2//86

(Continued)

1D AND LOG DAIE

508-014

508-04 02/24/83
UNTT OF PARAMETER
PARAMETER MEASLIRF VAL UE +/-UNCERTAINTY
TOX FMG/L. -
U-234 PCI/L -
uU-238 PCI/I -
URANTUM MG/L 0.024
VANAD IUR MG/1L 0.014S
ZINC MG/L 0.02

PARAME ER
VALUE+/~-UNCERTAINTY

0.008
( 0.014
0.1

508-04 04/07/8S

PARAME TER

VALUF +/-UNCERTAINTY
0.4/
1.8
1.

{ 0.014

{ 0.005

PARAMETER
VAL Ut:+/-UNCERTAINTY

( 0.014
0.042

PARAMETER
VALUE+/--UNCERTAINTY

0.0244
0.3
0.024
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FORMATEON OF CNMPLETION:

Table F.4.7 GROUND UATFR QUALTIY DaTA RY 1 OCATTON
SITEz CHENEY RESERUDIR
ox/z4/83 10 ¢//27/86  (Continued)

SHALE

HYDRAUL I(: FLOW RELATIUNSHIP: UP GRADIENI

PARAMETER
ALKAL INITY
ALUMINUN
AMPIONT UM
ANTIMONY
ARSENIC
BALANCE
BAR1UM
HORON
CADMTUP
caLcTuM
CHILLOR10F
CHROMIUM
COBALT
CONDUCTANCE
COPPLR
CCYANIDE

FI UORIDE
RUSS ALPHA
GROSS BETA
HYD. SULFIDE
IRUN

L EAD

MAGNES 2L
MANGANESE
MERCURY
FOL Y BNENUM
NICHKEL
NYTRATE
NRG. CARBUN
PB~240

PH
PHUSPHATE
P0-~240
POIASSIUM
RA-226
RNA~-228
SELENTUM
SIIICA

SII VER
SUOTHM
STRONTTUM
SILFATE
SULFTIDE
IFPPERATIHRE
I'H-230

[T

TO1AL 501 1DS

UNTT OF
HEASURE

MG/L CACUL3
Mis/L
MG/L
1G/L
MG/L
2z
MG/L
ML
MG/L
rs /L
MG/L.
Mis/4
MG/L
DIMHO/ 0N
MG/L
mi/L
MG/L
PUI/ZL
PC1/L
MG/L
MG/L
M5 /L
MG/L
MG/L
MG/L
MG/L
nG/L
/L
FMS/L
PCI/L
Su
/70
PLI/L
MG/L.
PCI/L
PrI/L
nG/01
/L
MG/L
/7L
MG/L
/1
MG/L
Lo~ DEUREE
PCI/N.
Mu/L
MG/L

e e LACATTON T = SEMPLE TD AMD LOG DATE  comm e o s i -

/704-04 03/77/8% 704-04  046/07/8% /704 04 0v/03/8% /0404 0] /2//34
PARAMETER PARAMETFER P ARSI YER PARSMETHFR PARAM- TR
VALUF+/-UNCERTALIMTY VAL UE S /-UNCERTAINTY WAl UE+/-UNCFRIAINTY VAL UE+/-UNCFRIARINTY VAL +/-UNCERTATNIY
5814. 403. 294. 442.
0.1 < N.14 < 0.1 0.2
0.62 0.1 < 0.4 ( 0.1
0.00S < 0.003 < 0.003 -
( 0.01 < 0.04 < 0.01 ( 0.01
47.8% 0.04 ~4./72 =2.79
< 0.1 < 0.1 < .05 -
0.2Y 0.0% 0.03 -
< 0.002 < C. 004 < 0.004 -
530. 4. 143, 148.
120. 22.14 z2e.7 SY. |
< 0.014 < 0.014 < 0,04 n.03d |
0.04 < 0.0h < 0.0% -
3400. 10v8. 1442, HYH.
< 0.01 < 0.07 .03 -
< 0.04 < 0.04 - e
0.3 0.5 0.46 -
< 40. - - -
60. - - -
( 0.2 - < 0.4 -
7.7 0.53 0.43 0.8v
< 0.014 < 0.04 - -
134. S6.2 54.6 $4.8
6.6 1.43 0.9 0.8
( 0.0002 < 0.0007 0.0007 -
( 0.014 < 0.014 0.92 0.4/
( 0.04 < 0.04 0.06 0.06
( 1. < 1. < 4. < 1.
775. 15. i8.2 -
< 1.5 < 1.5 - -
6.2 7 .45 7. 7.07
( 0.1 < N.14 - -
( 1. < 1. - -
43.1 4.48 P kY 4.01
< 1. < 1. < 1. -
< 1. < 1. < 1. -
< ¢.00% < 0.00% < 0. (0% < 0.00%
22.9 id.4 3Y.4 -
< 0.014 ( 0.014 - -
243. 77. Ay L9 148.
4.2 .46 1.144 -
740. d4d. EREN 120
— 0-2 - —_
i4. 16. 1/. 14.
< 1. < 4. - -
< 0.00% ( 0., 065 < 0.G0S

3746. 87d3. H76. /N
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Table F.4.7

BRODND WATER WHALLLY DATA BY
G101k CHENET RESERUOTK
02724783 10 0//2//86 (Concluded)

FOUCAT LN

FORMATION UF
HYDRANL I

COMPLETI{ON: SHALE
FLOW RELATIONSHIP: UP GRADIENT

e e o o i i e s e e e s s e e (VAT ) (NN ]I) - SAMPIL 1“ AND |0(J [)Alf et o e s £ s o i 2ot 2 e et e e M 088 S0 S A st S S e S i S e
704-04 0:3/72/7/85 704-04  0A/0//85 /704-04 0v/03/8% /04-04 0//27/86

UNIT 0OF PARANME TER PARAME TR PARAME TER PARAMETER
PARAFMETER MEASURE VALUE+/-UNCERTAINTY VAL Ub +/-UNCERTAINTY VAL UL +/-UNCERTAINTY VAL HE+/-UNCERTAINTY
TOX MG/L ( 0.4 0.46 - -
t-234 PCIL/L - 5.3 /. -
U-238 PCI/L - 3.5 4. -
URANIUM mG/L 0.046 - - 0.0433
VANAL 1 LM MG/ ( 0.014 < 0.01 < 0.01 0.3
ZINC mG/L 0.0/ < 0.005 0.048 0.027

MAPPER TNPUT FIIE:

GRJO3*UDPGUR 4003814
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FORRMATION NF COMPLETIUN:

Table F.4.8

SHALE

HYDRALI 1C FLOW RELATIONSHIP: ON-SITE

PAKAMETER
Al KAL IN1TY
AL M ENUR
AMMON LM

AN LRONY
ARSENTC

HAI ANCE
BAKTUM
BHURIN

CALMI UM
cALCHm
CHLORIDE
CHRUM UM
CObAL
CONDUC TANCE
COFPER
CYANIDE
F1LOORIDE
HYD . SULF IDE
TKON

I.tAD

MAGNE S1UM
MANGANE SE
Mk KCBRY

Ml YHIZENUM
NJCKRED
NLIRAIE
ORG. CANHON
PH 240

PH
PHUSPHATE
PO-2140
PU1ASSTUR
RA-- P26
RA-/28
SHLENDUIM
SULLCA

SH VEN

S Tom
STRONTTUM
SULFATE
SULF It
it RATHRE
TH-230
TIN
TorAl
10X
l-734

HSUl 1hs

UNTT
MEASU
MG/
MG/L
MG/L
mG/L
MG/L
x
mG/L
MG/ L
mMG/L
M/
MG/L
mG/L
MG /L
UMK/
MG/L
ML/
MG/t
M/
MG /1
Mu/L
MG/L
M /1.
MG/t
Mu/L
mG/L
/0
MG/L
PCL/L
su
MG/L
PCI/L
MG/
PC1 /1
PUL/L
MG/L
M/l
mMG/L
ML
M/ L
Mu/L
M/t
C o=~ D
PCI/ZL
MU /L
MG/L
MGt
Pt/

OF
Kh

CACO3

[,

EHREE

70

/02-04 03/2//8%
PARAMFTER
VAl UF +/-UUNCFRTAINTY

2/0.
< 0.1
[V
< 0.003
< 0.014
-4.%6
< 0.1
0.09
< 0.002
340.
250.
< 0.014
< 0.01
?H00.
0.04
< 0.014
0.4
< 0.2
5.5
< 0.01
50.
1.7
< 0.0007
0.01
< 0.04
< 1.
747.
4.4
< 0.1
1.
< 0.00%
43.3
< 0.014
260,
2.7
1200.
i12.

< 0.00%

<

GROIND
Hliks

670,
0.1
0.1
0.003
0.01

13.79
0.1
0.23
0.001

245 .

PH.9
0.01
0.04%
13%/.
0.07
0.01
0.6

G.r?
0.014
99.
1.53
0.0007
0.04
0.04
1.
9.4
1.5
6.4
0.1
1.
/.56
1.
1.
0.004%
Ry
0.01
234,
2.1
304.
0.7
1/.
1.
O.0Y
Ahita .
0.,/

£

WATER QAL Y
LHENFY REN-RUINR
OU/7e7/78%

e FOCATION b~ SAMPL
=04 0A/70//8%

PARAME IR

VAL UE+/-UNCERTATNTY

bDATA BY LOUALION

10 Or/777/86

/70204 02/703/8%

PARGMF TER
VAl Uk +/-UNUCHRTAINYY

4
<
< 0.003
< 0.01 <
-2.6
< 0.04%
0.0h
< 0.001
109.
30.3
( 0.014
< 0.0%
1265,
0.04

0.%Y
< 0.1
0.2%
50.7
1.414
0.0002
< 0.014
0.04
< 1. <
10.4%
6.7
4.03
< 1.
< 1.
< 0.004% <
43.4
V6.4
1.724
2.
14.
< 0.00Y
Hi) .

aq.

VAL it +/7-UNCERTAINTY

1D AND L OG DATE  coomm s o oo it oo
70°-04

0//727/86
PARAMF TER PARAMK FER
VAL Uk +/-UNCERTAINTY

40%.
0.3
0.1
0.014
0.
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Table F.4.8 BROUND WATER BUAL LY DATA BY 1.OCATTUN
S1Th s CHENFY RESERVOIR
03727785 T 0//2//86 (Concluded)

FORMATION OF COMPIETTON: SHALE
HYDRAUL.IC FLOW RELATIONSHIP: ON-SITFE

e OCATION TD = SAMPLE 1D AND [ 06 DATE oo s s o e

702-04 0:3/27/85 702-04  0AK/70//83% /702-04  0vY/0:3/8S 702-04 0//27/86
UNLT OF PARAMETER PARAME TFR PARAM: TER PARAMETER
PARAMETHK MEASURE VALUE +/-UNCFRTAINTY VAL UE+/~UNCERTAINTY VAL Uk +/-UNCERTAINTY VALUE +/-UNCERTAINTY
uU-238 PCI/I - 1.9 3. -
URANTUM MG/l - - - 0.0136
VANALDL 1Ur mMG/L. < 0.01 < 0.01 < 0.01 0.31
ZTNC mMG/L 0.3 < 0.00% 0.015 0.047

MAFPER INPUT FILE: GRJOZI*UDPGWR400382

-
1
~No
(oo}
w




GROUND WATER OUAL J1Y MEASUREMENTS EXCFEDING
EPA DR INKTING WATER QUAILITY STANDARLS
SITE: CHENEY RESERVOIR

02/24/83 10 07/27/86

Table F.4.9

FORMATION OF COMPLFTION:

SHAL E

HYDRAULIC FLOW RE!I.ATIDNSHIP: QP HRADIFNT

UN) TS OF MAX3IMUM LOCATION SAMPIF PARAME TER
PARAMETER MEASURE VALIJE 10 ID LG DATE VALUE+/-UNCER FATNIY
ARSENIC nG/L 0.0S ~ - - -
BAKIUN MG/L 1.0 - - - -
CAIYM1UN MG/L 0.04 - - ~ -
CHL ORI DE MG/L. 250.0 - - - -
LHRNIM UM ms/L 0.0S -~ - - -
COFPEK MG/L 1.0 - -~ - ~
FILUDR [DE MG/L 1.4 - - - -
GKOSS ALFHA PCI/L 15.0 SOl 04 03/2//8% 25.0000
704 04 03/27/85 « 40.0000
uuu® SAMPLES EXCEEDING MAXTMUM VALUE = 400 X swaw
{RON MG/L 0.3 508 04  04/0//85 . 3400
sos 04  09/0:x/85 . 3300
704 04  03/2//895% /./000
- 704 04  06/07/8% .5300
' 704 04  0%/014/8% <4300
> 704 04 0//2//H6 .8%00
= #uan SAMPLES EXCEEDING MAXIMUM VALIE hb L wuxns
LHAD MG/L 0.05 - - - -
MANANESE MG/L 0.0S s08 04 02/24/83 .:4400
508 01  03/27/8% .5000
s08 04  06/0//8S .4400
508 04  0%/03/85 .4700
sc8 04 0//2//86 .3/00
704 04  03/2//HS 6.6000
704 01  0A/0//85 4.4 300
704 04  0%704/8% .5100
701 04  0//2//86 .HB00O0
suun SAMFLES FXCFEDING MAXIMUM VAIUE = 400 X suas
MERVCURY MG/L 0.002 - - - -
NITRATF NG/t 44.0 - - - -
PH su 6.5 70 8.5 704 04  03/2//85 A .2000
suue SAMPLES FXCEEDING MAX)MUM VALUF = 44 2 ssxs
RA2264RA228 PCI/L 5.0 508 04  0A/0//85 ( 5.5000
7014 04  03/7//85 ( 6.0000
704 04  09/03/83S ( 4.0000
suu# SAMPIES EXCEEDING MAXIMUM VAl UE 25 X mumn
SELENIUM MG/L 0.04 - - - -
S1l VER MG/L 0.0% - - _— -
SULFATE nG/L 250.0 s08 04 02/24/83 420.0000
so8 04 06/07/8Y 256.0000
508 04 09/03/8S 285.0000
506 04 07/27/86 344.0000

L ———,
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Table F.4.9 GROUND WATER QUALITY MeASHREMENTS RXCEFDING
EPA DRINKING WATFR GQUALTTY STANDARDS

STTE: UHENEY RESERVOIR
02/24/83 T0 07/27/86

FORMATION NF COMPLETION: SHALE
HYDRAULIC FLOW RELATIONSHIP: UP GRADIENT

UNITS OF

PARAMETER MEASURE VAL UE ID

SULFAIE mMG/L 250.0 704

*%x% SAMPLES EXCEEDING MAXITMUM VALUE = 89

TOTAL SOILLIDS MG/L 500.0 508
508
508
508
508
7014
704
7014
7014

*#x3% SAMPLES EXCEEDING MAXTMUM VALUE = 400

ZINC mMG/L 5.0 -

MAPPER DATA FJILE:z GRJO3*UDFGUWM400384

MAXIMOM  LOCATTON SAMPLE

1D

(Concluded)

LOG DAME
03/27/8%
04/07/8%
09/03/8%
07/727/86

02/24/83
03/727/8%
04/707/78%
09/03/8%
0/7/727/86
03727785
04/707/8%
09/03/8%
07/27/86

PARANME TR
VAL UF+/-UNCERTAINTY

740.0000
343.0000
334.0000
320. 0000

1000.0000
656.0000
782.0000
790.0000
828.0000

3746.0000
893.0000
876.0000
B3/75.0000




Table F.4.10 GROUND WATER QUAL T1Y FEASURFRENTS EXCHEDING
EPA DRINKING WATER QUALLTY STANDARDS
S1TH: CHENFY RESFRUOIK
03/2/7/85 1) 0//27/86

FORMATION OF COMPLETION: SHALF ‘
HYDRAULIC FLOW RELATIONSHUP:z 1N-SITH

UNITS OF MAXIMUM  LOCATION SAMEI PAKAME THK ‘
PARAMETER MEASURE VAILUE ID n UL DATE  VALUE+/-INCFRTALINIY
ARGENIC MG/L 0.0% - - - -
BARIUM MG/L 4.0 - - - -
CADM LM Ms/L 0.01 - - - -
CHI OK 1DE MG/L 250.0 - - ~ -
LCHROM UM MG/L 0.05 - - -~ -
COPPEK MG/t 5.0 - - - -
I UNRIDE MG /L 1.4 - - -~ -
GROSS ALPHA FPC1/1 45.0 - - - -
LRON MiG/L 0.3 /02 04 O03/2//8% 15000
707 (0X] 046707784 /7200
xxx# SAMPLES EXCEEDING MAXIMUM VALUE = S0 % xxx*
LLEAD MG/L 0.0% - - ~ -
-n MANGANESE Ms/L 0.05 7072 04 03/°2/7/8% 1.7000
&) 707 01 06707 /8% 41.5400
0% 702 01 0Y/03/8% 1.4400
(o] 707 01 07 /727786 9200
*xdx SAMPLES EXCEEDING MAX(MUM VAILUE = 400 % *xxx
Mt RCUKY MG/L 0.002 - - - -
“NITRATE MG/L 44.0 - - - -
PH SU 6.5 TO 8.5 70?7 (X ] 03/27/8S 6.4000
#x#% SAMPLES FXCEEDING MAXIMUM VALUE = 2% % w*xxx
RAP26+KAZ28 PCI/L 5.0 702 01 09/03/785% « 6.0000
*xx% SAMPLES +XCEEDING MAXIMUM VAILUE = 2% 7 %xxx
SELENIUM MG/L 0.014 - - -
S1LVER MG/L 0.0% - - - -
SULFATE MG/L 250.0 702 014 037277 /8% 1200.0000
702 014 0A/0//8% 304 .0000
702 014 0703784 ?H2..0000
/02 04 0//27/86 30A.0000
#xxx SAMPLES EXCEEDING MAXITMUM VALUE = 400 7 »X¥*x
TOTAL SOL LDSs Ms/L 500.0 /702 014 0h/0//8% 41434.0000
707 01 09703784 650 .0000
/702 014 0//72//86 /%4 .0000

#xxk GAMPIES EXCEEDING MAXIMUM VALUE = 400 7 »*xxx

ZINC M3 /L 5.0 - - -

HAabPEK DAatA FILE:z GRIOERUDIGWILA005H?

...




F.4.1.7

the system is relatively stagnant with low flow rates; the com-
plete removal of drilling fluid from and around the well bore
may require removing several additional bore volumes of water
(and drilling fluid).

Proximity of site to surface water

The Cheney Reservoir site is approximately 0.8 mile north-
northwest of Cheney Reservoir. To the north of the site
Kannah Creek and Smith Ditch (an irrigation canal) are approx-
imately one mile from the site.

Several ephemeral drainages of varying size run generally
northwest to southeast within one mile of the site. These
drainages flow into Indian Creek, an ephemeral drainage approx-
imately 0.1 to 0.5 mile west-southwest of the site. The
Colorado Geological Survey (CGS, 1982) noted that an irriga-
tion ditch of wunknown nature crosses the upper part of the
site which was investigated. The ditch (Whiting's Ditch) is
approximately 0.25 mile northeast of the site boundary as it
is now designated. The ditch flows into McDonald Reservoir, a
stock-watering and irrigation reservoir approximately one mile
northwest of the designated site boundary.

F.4.2 CLIMATE EFFECTS ON CONTAMINANT MIGRATION

F.4.2.1

F.4.2.2

Climate

The site is less than 15 miles from the processing site
and about 600 feet higher in elevation. Except for local topo-
graphic effects, the long-term climate is probably very sim-
ilar to that at the processing site (Section F.3.3.1).

Contaminant migration in the unsaturated zone

The predicted rate of net infiltration through the stabi-
lized tailings is a key indicator of the rate of contaminant
migration, because infiltration would generate leachate. Four
methods of calculating infiltration rates are described in
Section F.3.2.2. These same methods are used to predict infil-
tration rates through the stabilized tailings at the Cheney
Reservoir site. The results are summarized in Tables F.4.11
through F.4.13.

F.4.3 EXISTING USAGE AND VALUE OF WATER RESOURCES

F.4.3.1

Ground water

Usage. There are no registered wells within about two
miles of the site, and no shallow wells within about 3.5 miles
of the site. Existing usage of ground water in the vicinity
of the Cheney Reservoir site is minimal due to three factors.

F-287



Table F.4.11 Predicted infiltration rate through the cover at the
Cheney Reservoir site

a Cover hydraulic Duratiog Infiltration
Method conductivity of flow rate (cm/yr)
-6 - 1
1 1 x 10 Constant 3.15 x 10

1 1 x 10_7 Constant 3.15 x 10O

2 1x 107° 246 8.90 x 1071

2 1x 1077 246 8.90 x 1072

3 Table F.4.8

4 7.4 x 1073 to
1.5 x 10

qMethod 1 is constant Darcy flow under unit hydraulic gradient;

Method 2 is constant Darcy flow during rainfall events > 0.1 inch;

Method 3 is wetting front advance during rainfall events > 0.1 inch;

Method 4 is water balance (Section F.4.1.5).

In cm/sec. Hydraulic conductivity of cover would be specified in engineering
design.

In hours per year.

F-288




Table F.4.12 Calculated infiltration rates using equation
for wetting front advance

Infiltration

Event Annual

t, sec k (cm/sec) hc (cm) Sc (%)% dw (cm) events I (cm)

-6 -2 0
21,600 1 «x lO_6 15700 7 0.55 3.8 x 10_2 41 1.6 x 10O
21,600 1 x lO_6 5235 4.3 0.89 3.8 x 10_2 41 1.6 x 10O
21,600 1 x 10_7 1047 2.1 1.80 3.8 x 10_3 41 1.6 «x 10_l
21,600 1 «x 10_7 15700 7 0.055 3.8 x 10_3 41 1.6 x 10_l
21,600 1 x 10_7 5235 4.3 0.089 3.8 x 10_3 41 1.6 x 10_1
21,600 1 x 10 1047 2.1 0.18 3.8 x 10 41 1.6 x 10

4 yom Table F.4.9

Table F.4.13 Capillary moisture retention for Cheney Reservoir
cover source

Capillary pressure

(Bar)

Water retention, %

O ONOOTWrRrROOOO
® o o o o o e o e o
OO OO OO N WK

—_ —

24.47
23.74
22.38
21.02
20.19
19.55
18.24
17.59

Note:

Above tests performed using both ASTM D3152 and D2325 test methods.
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F.4.3.2

First, the current low population density in the area results
in a low demand for water in the area. Second, the limiteu
availability of shallow ground water is shown by the fact that
monitoring wells drilled on the site failed to encounter sig-
nificant quantities of shallow ground water and is supportea
by estimates of yield (Section F.4.1.5). The Mancos Shale is
not considered to be water-bearing in the Grand Junction area
(Lohman, 1965). Significant quantities of deeper ground water
may be available, but at greater drilling costs. Third, shal-
low ground water is probably too poor in quality for domestic
use, except in localized areas.

A homeowner on Highway 50 approximately 1.5 miles south-
west of the site reported that she and her immediate neighbors
hauled their water from Grand Junction. A 150-foot test well
on her property yielded water that was too saline for use.
Where shallow ground water is present in this vicinity, it can
be expected to be saline due to contact with the marine-origin
Mancos shale; as is the case for shallow ground water in the
Grand Valley (Lohman, 1965).

Another homeowner at a location approximately 0.5 mile
northwest of the site reported that she and her immediate
neighbors also hauled water from a location in the Kannah
Creek community.

Value. Because there 1is no existing usage of shallow
or deep ground water within the potentially affected hydroge-
ologic environment, ground water has no existing present value
and only a very low future value (Section F.4.5).

Surface water

Usage. Perennial streams with headwaters in Grand
Mesa, east of the site, include Kannah Creek and Indian Creek.
Kannah Creek is wutilized for irrigation along some of its
length; however, residents along Kannah Creek obtain potable
water for domestic use from a city of Grand Junction water sup-
ply 1ine which runs along the Creek.

Indian Creek is tapped by an unlined ditch which diverts
flow to McDonald Reservoir (Figure F.4.7). According to the
operator of the ditch, the diversion 1is used for stock-
watering and for irrigating pasture near McDonald Reservoir.

Value. The value of surface water in the vicinity of
the site can be evaluated by two means. One is to determine
the cost of alternative water supplies in the area. A rate
schedule for water supplied by the city of Grand Junction to
bulk water wusers in the Whitewater area is shown in Table
F.4.14. Another alternative source of water is delivery fron
commercial suppliers based in Grand Junction, who report
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F.4.4

F.4.5

charges of $16 to $25 per 1100 gallons for delivered water in
the Whitewater and Kannah Creek area. These charges can vary
significantly depending on the exact location of the delivery
and  the total quantity of water to be delivered. These
charges reflect a much higher value than would be attached
with the probably poor quality water underlying the site.

Table F.4.14 Rate schedule for bulk water users
near Whitewater

Quantity per month (gallens) Charge
First 3,000 $9.40 (minimum)
Next 7,000 $1.40/1000 gal
Next 10,000 $1.70/1000 gal
More than 20,000 $2.10/1000 gal

Ref. City of Grand Junction, 1985.

ALTERNATE WATER SUPPLIES

Stabilization of the tailings at the Cheney Reservoir site would
not affect any currently used water resources, and use of the potential-
ly affected ground water would be unlikely (Section F.4.5). Should the
potentially affected ground water be considered for use, several alter-
nate sources of water are available.

Water supplies in the immediate vicinity of the Cheney Reservoir
site could be obtained from several sources. Homeowners in the area al-
ready haul water or obtain it from a city of Grand Junction water Tline
running along Kannah Creek. Surface water could be obtained from peren-
nial streams such as Kannah Creek and Indian Creek if appropriate water
rights were obtained. Deep ground water may be available but its poten-
tial is unknown.

FUTURE USAGE AND VALUE OF WATER RESOURCES

F.4.5.1 Ground water

Usage. In February, 1985, a homeowner at a location ap-
proximately 0.5 mile northwest of the site reported that she
had plans to drill a well to a depth of less than 1000 feet.
Attempts to utilize deep ground-water resources in the area
within several miles of the site may be anticipated. The con-
trolling factors would be the extent to which the population
increases, the extent to which other water resources and their
distribution systems are developed, and the success of at-
tempts to find usable deep ground water.
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Some zones of fresh or potable shallow ground water can
be found near creeks and ditches in the area, where the sur-
face water represents a source of recharge. The extent of
these zones is probably limited to an area very near the re-
charge source. The areal extent of these potable zones is lim-
ited by the small amount of recharge and the tendency of the
underlying Mancos Shale to degrade water quality. The poten-
tial sustained yield of the zones is also small (Section
F.4.1.5). The potential for development of shallow ground wa-
ter is minimal.

Value., The difficulty of establishing the future value
of water resources is discussed in Section F.3.6.1. The value
of shallow ground water in the vicinity of the site would be
limited by the low potential yield (Section F.4.1.5) of the
system. On a qualitative basis, it can be concluded that the
resource value of shallow ground water is Tow.

F.4.5.2 Surface water

Usage. The nearest potentially developable sources of
surface water are Indian Creek and a diversion ditch which car-
ries water from Indian Creek. In years of higher flow in
Indian Creek these both could be used to develop greater use
of surface water in the vicinity of the site. The degree of
development would probably be governed by land use restric-
tions on the Federal land, by economic factors on nearby pri-
vate land, and by the availability of additional water rights.

Value. The difficulty of establishing the future value
of water resources is discussed in Section F.3.6.1. In the vi-
cinity of the Cheney Reservoir site water is used for various
agricultural purposes. The value of water in the area would
probably parallel the value of agricultural products. Alterna-
tively, population growth in the area could increase demand
for a domestic water supply. On a qualitative or relative
basis, it can be concluded that the value of surface water
resources in the area is moderate to high.

F.4.6  IMPACTS IN AFFECTED HYDROGEOLOGIC ENVIRONMENT

The impacts in the potentially affected hydrogeologic setting at
the Cheney Reservoir site are discussed below.

F.4.6.1 Human health risks

There is no known existing use of shallow ground water in
the potentially affected hydrogeologic environment, and future
use of shallow ground water is expected to be minimal.
Because the probability of human ingestion of potentially af-
fected ground water would be minimal, the probability of human
health risks would be minimal.
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F.4.6.2

F.4.6.3

F.4.6.4

Damage to crops and vegetation

There is no known existing use of shallow ground water by
crops and vegetation in the potentially affected hydrogeologic
environment, and future use of shallow ground water is expect-
ed to be minimal. Because the probability of water use by
crops and vegetation would be minimal, the probability of dam-
age to crops and vegetation would be minimal.

Damage to wildlife

There is no known existing use of shallow ground water by
wildlife, and no known location where wildlife could potential-
ly ingest it. It can be concluded that damage to wildlife due
to ingestion of ground water would be minimal.

Persistence and permanence of adverse affects

Adverse effects due to ingestion of ground water by hu-
mans, crops and vegetation, and wildlife are discussed above.
It is concluded that the probability of ingestion of potential-
ly affected ground water would be minimal. Therefore it can
be concluded that adverse effects due to ingestion of ground
water would be neither persistent nor permanent.
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F.5.1

F.5 POTENTIALLY AFFECTED HYDROGEOLOGIC ENVIRONMENT-TWO ROAD SITE

CHARACTERIZATION OF HYDROGEOLOGIC ENVIRONMENT

F.5.1.1

F.5.1.2

F.5.1.3

Previous investigations

The Two Road area has previously been the subject of two
investigations which included characterization of the hydroge-
ologic regime. The Colorado Geological Survey (CGS, 1982) did
a reconnaissance level study of the Tlocation's potential use
as a mill tailings disposal site. Tne Bureau of Reciamation
has studied a larger area which includes the proposed tailings
disposal area (URS, 1983). The latter investigation was part
of the Colorado River Water Quality Improvement Program: the
Two Road area is a proposed location for evaporation ponds.
The latter investigation included 23 borings and the installa-
tion of 22 wells.

Recent investigations

The field program has involved exploratory drilling, soil
testing, monitoring well installation, and water sampling.
The program was begun with drilling in March, 1985. Previous
investigations by the U.S. Bureau of Reclamation for a sep-
arate project (Section F.5.1.1) included two exploratory bor-
ings, field and laboratory testing, and the installation of
two monitoring wells within the designated site boundary.

In the March, 1985, field program, 16 exploratory borings
were drilled on a four-by-four grid pattern. Monitoring wells
were installed in five of the borings. Soil samples were col-
lected from the borings for stratigraphic logging and for lab-
oratory testing. Well construction details are presented in
Table F.5.1.

A1l field and laboratory work was performed in accordance
with standard operating procedures. These standard operating
procedures are on file with the U.S. DOE UMTRA Project Office
in Albuquerque, New Mexico.

Stratigraphy

The stratigraphy at the site has been defined by 18 bor-
ings. Geologic cross-sections are presented in Figures F.5.1
through F.5.4. On a hydrogeologic basis the stratigraphy can
be divided into three zones:

o A surficial layer of unconsolidated deposits.

0 Mancos Shale.
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TABLE F.5.1 TW0 ROAD SITE BOREHOLE AND WELL INFORMATION.

SCREENED INTERVAL

WELL TOTAL SURFACE TOP OF c--ceeccmmanaaa. BOREHOLE
LOCATION? NORTHD EastP OLAMETER DEPTH ELEVATION CASING 8EG DP LENGTH DEPTH
10 COORDINATE COORDINATE (IN.) (FT.) (FINSL) (FTHSL) (FTFD) (FT1.) (FTFD)
501 48501.0 19098.6 2.000 56.00 4943.00 . 51.00 5.0 56.00
502 48476.0 . 211762.17 2.000 41.00 4918.00 36.00 5.0 41.00
701 49506.5 19243.6 2.000 36.90 4959.42 4961.66 29.90 5.0 35.00
102 49609.9 19826.2 4959. 14 20.00
703 49614.0 20154, 4959.29 30.50
704 49619.1 20832.1 2.000 25.20 4954.52 4956.84 18.20 5.0 23.00
705 48786.9  208134.3 4948.67 28.00
106 48777.1 20138.9 2.000 J4a.80 4951.42 4935.11 27.80 5.0 33.oo0
107 ad772.4 19800.2° ’ 4949.97 . 25.60
lo8 48764.2 19247.5 4954.51 30.50
709 48051.9 19253.5 4944.)5 21.00
710 48041.7 19782.0 2.000 37.80 4941.13 4945 .45 Jo.ao 5.0 36.00
711 48030.5 20326.8 49413.11 27.00
712 48016.8 20791.5 4943.42 . 26.00
713 47298.17 207613.0 2.000 J3.oo0 49133.59 49136.02 26.00 5.0° il.o00
714 47303.8 20318.1 49136.71 39.00
T 715 47308.8 19753.7 2.000 - 29.40 4931,135% 49135.67 22.40 5.0 27.40
D 716 473141 19255.8 4937,130 l16.00
et
]

501 and 502 are U.S. Bureau of Reclamation borings and monitor wells C-1 and C-2 {n URS(1983).

b Site coordinate system s based on a truncation of modified Colorado coordinate system.
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F.5.1.4

F.5.1.5

0 The Dakota Sandstone and other formations underlying
the Mancos Shale.

Surficial layer. The site is on a pediment surface
formed by erosion of the Mancos Shale. The dominant surficial
materials present in the site area are residual soils formed
by weathering of the Mancos, pediment gravels, and eolian de-
posits. Ground water was not encountered in the surficial de-
posits. Intermittent ground water has been reported in one
well adjacent to a stock pond (U.S. Bureau of Reclamation,
1978).

Communication with deep aquifers. The Colorado Geologi-
cal Survey reports that the site is underlain by approximately
500 to 1100 feet of Mancos Shale (CGS, 1982). The log of an
oil well drilled less than 0.5 mile from the designated site
boundary reported the top of the Dakota Sandstone at 748 feet
below land surface. The Dakota Sandstone would be the upper-
most potential aquifer underlying the Mancos Shale. Mancos
Shale is generally acknowledged to be a Tow-permeability forma-
tion on a regional basis, as reported by various authors
(Lohman, 1965; Cooley et al., 1969). Because of the low perme-
ability and thickness of the Mancos Shale, hydraulic communica-
tion between geologic wunits above and below the shale is
expected to be minimal.

Unsaturated zone hydraulics

The description of unsaturated zone hydraulics at an al-
ternate disposal site can include both vertical and horizontal
movement of moisture. The vertical movement of moisture is
controlled to a large extent by the properties of the mill
tailings and the engineered cover. The characterization of hy-
draulic properties of the Grand Junction tailings has been doc-
umented elsewhere, and includes properties for the in-situ
tailings as well as properties of different mixtures and dif-
ferent degrees of compaction (Veyera, 1980).

The horizontal flux of moisture away from the site bound-
aries is partially controlled by the properties of the sur-
rounding soil or rock matrix. Field permeability tests of the
matrix have been reported for two boreholes withjn the site
boundaries_3(URS, 1983), ranging from 1.29 x 10 ° cm/sec to
1.4 x 10 cm/sec. These tests are summarized in Table
F.5.2. The unsaturated hydraulic conductivity will be Tless
than the saturated permeability.

Saturated zone hydraulics

A11 of the monitoring wells installed during March, 1985,
were dry in April or May, 1985, Two Bureau of Reclamation
wells which are within the proposed site were dry in May,
1985. These wells had been installed more than two years
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Table F.5.2

In-situ permeability tests at Two Road

Depth
interval

Type of test

0-1

4-7.5
8.5-12.

16-20

31.4-40.
40.5-50.

51-56

11-21
21-31
31-41

bucket
shallow well
shallow well
shalTow well
packer
packer
packer

packer
packer
packer

URS, 1983.

Boring locations are shown
CURS boring C-1.
URS boring C-2.

in Figure F.5.1.
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F.5.1.6

F.5.1.7

before. It may be concluded that there is no existing shallow
zone of saturation. In-situ permeability tests are described
in Section F.5.1.4. If significant quantities of water were
to move as saturated flow at the Two Road site, the results of
the permeability tests are probably indicative of the hydrau-
1ic properties of potential zones of saturation.

Water quality

Because of the absence of a saturated shallow ground-
water system in the vicinity of the site (Section F.5.1.5),
there are no data regarding shallow ground-water quality.
There may be ground water in the ephemeral washes on either
side of the site. The quality of alluvial ground water is de-
scribed by comments made about an old well located on a wash,
about four miles southwest of the site (State of Utah, 1938).

"This water is used as a supplemental supply of water for
stock... during the winter season only; it is not fit for
domestic use at any season of the year, and in the summer
the mineral content is too high."

Proximity of site to surface water

The Two Road site is located in an area of ephemeral
drainages. Two ephemeral drainages bound either side of the
pediment surface on which the site lies, and are within 0.1
mile of the proposed site boundary. Both of these unnamed
washes are tributary to Bitter Creek, an ephemeral wash to the
southwest of the site. The hydrologic setting of the site is
presented in Figure F.5.5.

F.5.2 CLIMATIC EFFECTS ON CONTAMINANT MIGRATION

F.5.2.1

F.5.2.2

Climate

Some short-term site-specific climatic data are available
from the U.S. Bureau of Reclamation's study of the Two Road
site. The site is less than 20 miles from the processing site
and is about 100 feet higher in elevation. Except for local to-
pographic effects, the long-term climate is probably very sim-
ilar to that at the processing site (Section F.3.3.1).

Contaminant migration in the unsaturated zone

Ground water was not encountered in wells at the Two Road
site. This indicates that infiltration rates are too Tow to
maintain a shallow zone of saturation, and are consistent with
the results of water balance calculations of recharge for the
Cheney Reservoir site (Section F.4.2.2). Other qualitative in-
dications of low recharge rates in the area are available.
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An investigation of ambient soil moisture content in the
Grand Junction area found relatively Tlow values (Rogers et
al., 1981). The study was done specifically to investigate ex-
pected long-term moisture contents in materials likely to be
used for covers on stabilized mill tailings. Soil samples
from the site were collected during a U.S. Bureau of Reclama-
tion study (URS, 1983). These samples showed very low mois-
ture contents, in the range of two to six percent.

The transition from saturation to partial saturation
(i.e. decreasing soil moisture content) entails a steep drop
in hydraulic conductivity (Hillel, 1971). Using Darcy's law
modified for unsaturated flow (Hillel, 1971), it can be shown
that under a unit hydraulic gradient the flux rate is exactly
equal to the unsaturated hydraulic conductivity. Thus a low
ambient soil moisture content is indicative of a low flux rate
and a low rate of recharge.

The site conceptual design for stabilization of the tail-
ings involves placement of the tailings at low moisture con-
tents. Further drainage beyond that which has already
occurred at the processing site would be relatively small.

The construction of a compacted low-permeability cover
would minimize infiltration. If infiltration rates were ap-
proximately equal to those in the existing uncompacted soils,
it would be expected that relatively little migration of con-
tamination would occur.

Impact assessment. The distance from the proposed loca-
tion of the stabilized tailings to surrounding drainages is
relatively short, less than 0.1 mile. These drainages are to-
pographic 1lows and represent potential outlets for contam-
inants. Although the development of the conceptual model for
potential contaminant migration did not include site-specific
analytical or numerical calculations, a qualitative assessment
of potential impacts can be made:

o Existing and expected usages and values of water re-
sources in the area are Tlow (Sections F.5.3 and
F.5.5).

0 Because there is no existing ground-water system at
the site, potential seepage could build up in the up-
per Mancos Shale and overburden before flowing away
from the site. Contaminant migration away from the
site would be delayed while moisture deficits are
replenished.

0 Existing water quality in the adjacent drainages is

brackish. If seepage were to reach the alluvium the
affected water would already be of poor quality.
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0 Vegetated slopes are found on each side of the site.
If low rates of seepage reached these areas, the water
would potentially be consumed by evaporation or trans-
piration.

F.5.3 EXISTING USAGE AND VALUE OF WATER RESOURCES

F.5.3.1 Ground water

Usage. Review of records of the Colorado Division of
Water Resources shows that there is no existing usage of shal-
low or deeper ground water in the vicinity of the site. There
are no registered wells in the township surrounding the site.
There are monitoring wells adjacent to the site which were in-
stalled by the U.S. Bureau of Reclamation's Colorado River
Water Quality Control Program.

Review of records of the State of Colorado has shown that
there are no existing water rights in the township immediately
to the west of the site (T17S, R26E). There are two wells in
T18S, R26E which is to the southwest of the site (Figure
F.5.5). One is a hand-dug well 11 feet deep in Section 16, ap-
proximately four miles from the site. The other is the U.S.
Bureau of Reclamation's Bitter Creek Well in Section 30, ap-
proximately six miles from the site.

Value. Because there is no existing usage of ground wa-

ter in the vicinity of the site, it has no existing present
value and only potential future value (Section F.5.5.1).

F.5.3.2 Surface water

Usage. Surface water in the vicinity of the site is
used for stock watering and for casual use by wildlife.

Value. The estimated value of stock-watering supplies
can vary extensively. In years in which Tivestock production
produces minimal profits or even losses for the producer, the
value of such supplies is relatively very small. An upper
bound on the value of such supplies is probably the cost of
providing alternative water supplies. In the area of the pro-
posed site this is Tless than $20 per thousand gallons for
hauled water. Water of lesser quality than fresh hauled water
would have a lesser value.

F.5.4  ALTERNATIVE WATER SUPPLIES

There is no existing shallow ground water below the Two Road site,
and it is not expected that water resources near the site would be af-
fected by stabilization of the tailings at the site. In the event that
water resources were affected, it would be possible for future water us-
ers to obtain water supplies from other sources; including deep wells in-
to artesian aquifers or by hauling water.
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F.5.5 FUTURE USAGE AND VALUE OF WATER RESOURCES

F.5.5.1 Ground water

Usage. In the immediate vicinity of the site, test
borings have shown that there is no continuous shallow ground-
water system. Because of the limited amount and poor quality
of shallow ground water, the potential use is minimal.

Value. Shallow ground water is not present in suffi-
cient quantity to have any but a minimal future value.

F.5.5.2 Surface water

Usage. Because of the low precipitation and high evapo-
transpiration in the area, the potential surface-water develop-
ment in the area is probably small. Usage in the area would
probably continue to be limited to stock watering and casual
use by wildlife.

Value. The difficulty of establishing the future value
of water resources is discussed in Section F.3.6.1. In the vi-
cinity of the Two Road site the value of water would probably
parallel the value of livestock products. On a qualitative or
relative basis, it can be concluded that the value of water re-
sources in the vicinity of the site would remain low.

F.5.6  IMPACTS IN AFFECTED HYDROGEOLOGIC ENVIRONMENT
There is no existing shallow ground water at the Two Road site.

Potential impacts on humans, crops and vegetation, and wildlife are dis-
cussed only in order to meet EPA standards.

F.5.6.1 Human health risks

There is no existing use of shallow ground water at the
site and future use is expected to be minimal. It can be con-
cluded that human health risks due to ingestion of shallow
ground water would be minimal.

F.5.6.2 Damage to crops and vegetation

There is no existing shallow ground water at the site.
It can be concluded that damage to crops and vegetation due to
uptake of shallow ground water would be minimal.

F.5.6.3 Damage to wildlife

There is no existing shallow ground water at the site,
and therefore no potential way for wildlife to uptake ground
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F.5.6.4

water. It can be concluded that damage to wildlife due to up-
take of potentially affected ground water would be minimal.

Persistence and permanence of adverse effects

Adverse effects due to ingestion of ground water by hu-
mans, crops and vegetation, and wildlife are discussed above.
Because of the absence of shallow ground water, it is conclud-
ed that persistent or permanent adverse effects associated
with the ingestion of ground water would be minimal.
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F.6 CONCLUSIONS - GROUND WATER

The ground-water systems of the Grand Junction tailings and potential alter-
nate disposal sites have been studied taking into account factors indicated by
EPA standards. On September 3, 1985, the United States Tenth Circuit Court of
Appeals set aside EPA's water protection standards, 40 CFR Part 192.20(a)(2)-
(3), and EPA has not yet reissued these standards. When EPA issues revisions to
the water protection standards, DOE will re-evaluate the ground-water issues at
the site to assure that the revised standards are met. Performing remedial
actions to stabilize the tailings prior to EPA issuing new standards will not
affect the measures that are ultimately required to meet the revised water pro-
tection EPA standards. Based on these studies and factors, significant conclu-
sions have been reached with respect to the effects or potential effects of the
tailings on the hydrogeologic regime:

Grand Junction existing environment

0 Ground water near the processing site is strongly influenced by the adja-
cent Colorado River.

o Vertical hydraulic gradients are very close to zero. Measured gradients
have indicated both upward and downward flow. There is some uncertainty
about the vertical gradient due to the hydraulic characteristics of the
Mancos Shale (low permeability, slow recovery after development, and
sampling). :

0 Background water quality in the alluvium very near the Colorado River
can vary seasonally from fresh to brackish. Away from the river it var-
ies from brackish to salty.

0 Water quality in the Mancos Shale and Dakota Sandstone also ranges from
brackish to salty. The Dakota Sandstone, the uppermost potential bed-
rock aquifer, has low potential use near the site.

o The Grand Junction tailings are set within a complicated hydrogeologic
area. Factors such as the presence of contaminant sources other than
mill tailings complicate the characterization of the site.

o The tailings contribute contamination in the form of ammonium and urani-
um to the alluvial ground water.

0o There is evidence of contamination in the Mancos Shale including a plume
of arsenic and sporadically distributed, elevated concentrations of alu-
minum, ammonium, selenium, vanadium, and zinc. There is no evidence of
radionuclide migration into the bedrock.

o Radionuclides other than uranium and radium are not contaminating the
ground water. Radium-226 does not appear to be migrating away from the
ground water directly below the tailings. Polonium-210 and thor ium-230
were not detected in any wells. Lead-210 was detected at approximately
equal Tevels 1in one background well and one well completed below the
tailings.
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o There is no evidence of contamination in the Dakota Sandstone, the upper-
most potential bedrock aquifer.

0 Although the tailings have caused changes in the quality of alluvial
ground water, there are no known existing effects on humans due to the
absence of existing use.

o The tailings have not caused a measurable degradation in the quality of
the Colorado River water; however, some degradation can be calculated.
For increases in salinity only, the estimated annual loss of $23,760 due
to the tailings is relatively small when compared to the estimated annu-
al loss of $23 million caused by irrigation within the Grand Valley.

Aquifer restoration

0 Aquifer restoration has been evaluated for the affected ground water and
rejected based on relevant considerations in EPA requirements (40 CFR
Part 192). Limited measures may be needed to ensure that there is no
use of water from a possibly contaminated industrial drainage well.

Stabilization on the site

0 A mixing cell model predicts the persistence of elevated concentrations
of uranium in ground water. The magnitude of concentrations depends on
input values for ground-water flux and ambient (background) uranium con-
centration; but may be 13 to 243 pCi/1 ten years after remedial action,
8.8 to 253 pCi/1 at 25 years after remedial action, and stabilized at
8.8 to 235 pCi/1 at 50 years after remedial action. Predicted long-term
concentrations are lower for a low-permeability cover than for a higher-
permeability cover over the tailings.

0 Based on conditions in the existing environment, non-radioactive contam-

inants are expected to be flushed from the ground water relatively
rapidly.

Relocation of the tailings

0 Relocation of the tailings to an alternate site would leave residual con-
tamination in the ground water. Based on a mixing cell model, uranium
may persist at levels exceeding background concentrations for up to 100
years. Contaminants other than wuranium would be flushed relatively
rapidly.

o Sporadic contamination would persist in the Mancos Shale at the Grand
Junction site. The same hydrogeologic conditions which cause this per-
sistence make the use of this ground water unlikely.

0 Use of the affected ground water in the near future is unlikely.

Cheney Reservoir site

o There 1is a shallow ground-water system perched on the Mancos Shale.
This system is probably less than 10 feet in thickness.
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0 The shallow ground water moves through low-permeability deposits, at an
average velocity of approximately 0.57 to 8.67 feet per year.

0 The quality of the water ranges from fresh to brackish. The representa-
tiveness of some water-quality analyses is questioned because the resid-
ual presence of biodegradable drilling fluid is suspected. The residual
presence of drilling fluid after repeated purges of the wells would indi-
cate a very low permeability system.

o Infiltration rq&gs calculated using a water balance are very low, less
than 1.5 x 10 centimeters per year. Other calculated infiltration
rates indicate that a low permeability cover over the tailings would per-

mit 1ittle net infiltration of moisture.

o The potential yield of the ground-water system is low, 1.5 to 3.0 gal-
lons per day. Expected use of this ground water would be minimal.

Two Road site

0 Ground water was not encountered at the site. Current and potential use
of ground water would be minimal because there is none.

0 Seepage from stabilized tailings would be Tlow due to low infiltration
and drainage. There is no on-site ground water which would be impacted.
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G.1 PROJECT DESCRIPTION

Materials contaminated by uranium mill tailings from the inactive process-
ing site at Grand Junction, Colorado, are present in the floodplain of the
Colorado River and in the wetlands within the floodplain. There are no flood-
plains or wetlands associated with the Cheney Reservoir or the Two Road sites.

The primary feature of the remedial action is the consolidation and stabi-
lization of tailings and other contaminated soils either at the processing site
or at an alternate disposal site.

Remedial action would require the following major construction activities
regardless of which alternative is selected:

0o Removal of approximately 0.2 acre of vegetation on the 100-year flood-
plain prior to excavation of contaminated soils.

0 Grading and revegetating the floodplain where excavated, including add-
ing any necessary soil conditioners.

o Upon completion of the remedial action, radioactive contamination in the
floodplain would be reduced to levels that comply with the EPA stan-
dards for inactive uranium processing sites (40 CFR Part 192). These ar-
eas would then be released for any use consistent with local land use
controls.
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G.2 FLOODPLAIN EFFECTS

Alteration of the floodplain during and after remedial action is of con-
cern due to the potential for changes in river elevations during flood events
and the resulting impacts to nearby properties and structures. These impacts
are discussed in this assessment.

Other temporary impacts, such as increased sedimentation and erosion, al-
teration of habitat, and water-quality changes, are of additional concern.
After remedial action, long-term impacts on ground-water quality and flow and
surface-water quality would result from the removal of contaminated materials
present in the floodplain. Temporary and long-term impacts are discussed in
Sections 5.5 and 5.6 of this EIS. Mitigation measures for these short- and
Tong-term impacts are discussed in Sections 5.20 and G.2.2.

Effects of flooding resulting from changes in flood elevations during con-
struction and after completion of the remedial action were calculated. Results
of these analyses are summarized in Sections G.2.1 through G.2.3. Additional
discussion can be found in Appendix F, Hydrology Report.

G.2.1  FLOOD ANALYSIS

During a 100-year flood event, the flow of the Colorado River at
the Grand Junction site would be 61,600 cfs. The maximum water surface
elevation at the site would be 4575.1 feet at the tailings pile with a
mean velocity of 8.4 fps. Figure G.2.1 is a map of the 100-year flood-
plain at the Grand Junction site. The base of the tailings would be un-
der approximately six feet of water. Existing erosion at the southeast
corner of the pile would be accelerated during a major flood.

The 500-year flood flow would be 84,200 cfs with the water surface
elevation ranging from 4574 to 4578 along the tailings pile. The base
of the tailings pile would be approximately nine feet under water. Mean
velocities would range between six and 12 fps. Figure G.2.2 is a map of
the 500-year floodplain boundary.

The PMF, as described in Section 4.6.1, for the Colorado River at
the tailings pile would be approximately 889,000 cfs and would range in
elevation from 4589 to 4600 along the tailings pile.

G.2.2 FLOOD CONDITIONS DURING REMEDIAL ACTION
During remedial action, aside from the tailings, approximately 0.2
acre would be removed from the Colorado River floodplain. The changes
in the flood Tlevel and velocities would be undetectable from current

flood levels and velocities.

Potential impacts would be mitigated by use of the following mea-
sures during remedial action:

o Excavation of contaminated materials in the floodplain during
the seasonal dry period, when runoff is lowest.
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G.2.3

0 Restrictions on removal of riparian vegetation adjacent to ar-
eas subject to excavation to reduce river velocities and associ-
ated erosion during flood events.

o Initiation of revegetation efforts as soon as practicable after
removal of contaminated materials.

o Selective use of water bars, mulch, riprap, or other soil ero-
sion controls to minimize erosion.

FLOOD CONDITIONS FOLLOWING REMEDIAL ACTION

Following remedial action, if the tailings are stabilized on the
site, the pile would be stabilized above the 100-year floodplain. The
configuration of the excavated areas within and adjacent to the river
would be the same as during the remedial action until the vegetation of
the floodplain is reestablished. During a 100-year or 500-year flood
event, impacts to nearby property and structures would be similar to
flood impacts before remedial action. The reestablishment of a vegeta-
tive cover would tend to stabilize the floodplain and minimize the im-
pacts during floodflows. Excavated areas of the floodplain would be
reclaimed by contouring the area, adding any necessary soil condition-
ers, and revegetating the area with native riparian plants.

I[f the tailings are removed from the Grand Junction site, the 100-
year flood flow boundaries would change slightly from existing condi-
tions. Figure G.2.3 shows the 100-year flood boundary without the tail-
ings present. The elevation of the flood would be slightly higher (0.1
foot), and the mean channel velocity would be slightly higher (0.1 fps)
than the conditions predicted for the 100-year flood with the tailings
in place. Figure G.2.4 shows the 500-year flood boundary without the
tailings present. The maximum water surface elevation during a 500-
year flood event would be 4577.1 feet at the tailings pile, while the
mean channel velocity would be 9.6 fps. These elevations and velocities
for the 500-year event are slightly less than would occur if the tail-
ings pile were left in place.
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G.3.1

G.3.2

G.3.3

G.3 WETLANDS EFFECTS

WETLANDS DESCRIPTION

The U.S. Army Corps of Engineers (COE) has determined that approx-
imately 47 acres of the Colorado River floodplain near the existing tail-
ings site are wetlands (COE, 1985). Figure G.3.1 shows wetlands adja-
cent to the site. Discharge of dredged or fill material including back-
filling or recontouring in COE-designated wetlands would require a per-
mit under Section 404 of the Clean Water Act.

The wetlands area consists primarily of palustrine scrub-shrub hab-
itat, with some riverine unconsolidated habitat and some palustrine for-
ested habitat. The scrub-shrub wetland is dominated by tamarisk and the
forested wetland is primarily cottonwood (USFWS, 1985).

Wildlife associated with the wetlands consists of birds, small mam-
mals, and some small furbearers (beaver and muskrat).

WETLANDS IMPACTS

Remedial action activities in this riparian zone will be limited
to the decontamination of the 400- to 600- square-foot area on Watson
Island (Figure G.3.1). This activity would have very little impact on
the riparian vegetation since the equipment necessary to perform the
job will traverse an existing bridge to Watson Island and existing
roads on the island. In addition, the contaminated area is located in
a highly disturbed section of Watson Island having been cleared of
trees, and piled with rubble and slash. The activity will have very
little or no impact on the small side channel of the Colorado River sit-
uated near the area of contamination.

WETLANDS IMPACTS MITIGATION

The Department of Interior commented (Section 6.16) on impacts to
the riparian area and suggested several mitigations. On the basis of
these comments, the potential impacts to the wetlands area would be mit-

igated by measures listed in Section G.2.2 and by the following actions:

0 Recontouring of excavated areas to create conditions favorable
to reestablishment of scrub-shrub wetlands.

0 Revegetation of the area using plant materials that would lead
to the reestablishment of palustrine scrub-shrub wetlands.

o Selective use of water bars, mulch, riprap, or other soil-
erosion controls to minimize erosion.

After vegetation has been reestablished, habitat similar to pre-
remedial action conditions would develop.

The DOE will continue to consult with the Department of Interior
to develop appropriate mitigations.
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G.4 ALTERNATIVES

The alternative remedial actions are discussed in Sections 1.2 and 3.2 of
this EIS. The impacts of these alternatives are discussed in Sections 5.1
through 5.17. Mitigation measures that are likely to be used are described in
Sections 5.20, G.2.2, and G.3.3.

The no action alternative, which entails leaving the site in its present
condition, would not be consistent with the intent of Congress in PL95-604 and
would not result in DOE's compliance with the EPA standards. For the other al-
ternatives, the construction activities and impacts that would occur are-dis-
cussed in Sections G.2 and G.3.2.
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G.5 STATEMENT OF FINDINGS

This is a Statement of Findings prepared pursuant to Executive Orders 11988
and 11990, and 10 CFR Part 1022, Compliance with Floodplain/Wetlands Environ-
mental Review Requirements. Under authority granted by the Uranium Mill Tail-
ings Radiation Control Act of 1978, the DOE proposes to clean up the residual
radioactive wastes and other contaminated materials at the inactive uranium mill
tailings site in Grand Junction, Colorado, and relocate these materials to the
Cheney Reservoir site.

Most of the radioactively contaminated materials are located on the edge of
the 100-year floodplain of the Colorado River. As indicated in Section G.3.1,
the U.S. Army Corps of Engineers indicated that wetlands were present within the
area of planned construction activities.

The principal feature of the proposed action is the transportation of tail-
ings and other contaminated soils (from the floodplain, mill site, and wetlands)
to the Cheney Reservoir site approximately 18 miles southeast of the former mill
site. The Cheney Reservoir site is well out of the reach of the nearest perenni-
al stream and is not subject to flood events. After removal of the wastes, the
former mill site would be restored with uncontaminated fill and recontoured to
conform to the surrounding terrain.

Specific construction activities related to the floodplain and wetlands ar-
ea include: (1) removal of approximately 0.2 acre of vegetation on the 100-year
floodplain prior to excavation of contaminated soils; (2) grading and revegetat-
ing the floodplain where excavated, including adding any necessary soil condi-
tioners; and (3) use of water bars, mulch, riprap, or other soil erosion con-
trols to minimize erosion.

The DOE examined three alternatives (with multiple transportation modes)
for the remedial actions in this EIS. The DOE's proposed action (alternative 3)
is to decontaminate the Grand Junction mill site and to relocate the wastes to
the Cheney Reservoir site. The other alternatives analyzed in the EIS included
taking no action, stabilizing the wastes on the Grand Junction mill site, and re-
locating the wastes to the Two Road site.

The remedial action has been designed to conform to applicable Federal and
state regulations. Before construction begins, all applicable permits and ap-
provals, such as those required under section 404 of the Clean Water Act, will
be obtained from the U.S. Army Corps of Engineers, Colorado state agencies, and
other agencies having jurisdiction. Initial consultation with the agencies has
taken place, and as a result the conceptual design has been modified to minimize
environmental impacts (see Sections G.2.2 and G.3.3).

The no action alternative would leave contaminated material in the flood-
plain and wetlands. Cleanup of this material (all action alternatives) inher-
ently involves action within the floodplain and wetlands areas. On the basis of
the floodplain and wetlands assessment (Appendix G), the DOE has determined that
there is no practicable alternative to the proposed activities and that the pro-
posed action has been designed to minimize potential harm to or within the flood-
plain and wetlands.
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