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1.0 INTRODUCTION

f.1 LICENSING FOR LONG-TERM SURVEILLANCE AND MAINTENANCE

The Uranium Mill Tailings Radiation Control Act (UMTRCA) of 1978, Public
Law 95-604, authorized the U.S. Department of Energy (DOE) to perform remedial
action at the Tuba City, Arizona, uranium mill tailings site to reduce the
potential public health impacts from the residual radicactivity in the tailings
pile. Effective on March 29, 1985, the DOE, the Navajo Nation, and the Hopi
Tribe entered into a cooperative agreement under the UMTRCA. The cooperative
agreement set forth the terms and conditions for cooperative remedial action
efforts between the DOE and the tribes. The U.S. Nuclear Regulatory Commis-
sfon (NRC) and Navajo and Hopi tribes have concurred with the DOE's plan for
remedial action at the Tuba City site, which was described and evaluated in an
environmental assessment (DOE, 1986a) and remedial action plan (DOE, 1989a)
prepared by the DOE.

Remedial action at the Tuba City site under Subpart A requirements of the
U.S. Environmental Protection Agency's (EPA's) standards (40 CFR 192) will be
compieted 1in the spring of 1990. Groundwater restoration activities as
required under Subpart B will be completed at a later date. Upon completion
of Subpart A requirements for the remedial action, the DOE shall prepare and
execute a withdrawal (custody) agreement with the Navajo Nation and the Hopi
Tribe to restrict entry and public use, and to provide access to the disposal
site, in perpetuity, for long-term surveillance and maintenance.

When the DOE's remedial action program at the Tuba City site is com-
pleted, Title I of the UMTRCA requires that the Tuba City permanent disposal
site be cared for under a general license to be issued by the NRC (40 CFR 10).
The Federal government will become the long-term care licensee. The general
license will become effective upon NRC. receipt of a long-term surveillance
plan (LTSP) for the Tuba City disposal site that meets the requirements of the
general license and after NRC concurrence in completion of remedial action.

_ As currently requ1red by the UMTRCA, remedial action under Subpart A of
the EPA standards (40 CFR 192) must be comp]eted by September 30, 1994, with
the ‘exception of groundwater restoration activities as spec1f1ed under Sub-
part B of 40 CFR 192. The authority to perform groundwater restoration
activities is extended without 1l1imitation. The EPA issued proposed ground-
water standards in 1987 (52 FR 3600). Until the final standards are promul-
gated, the UMTRCA requires that the DOE use the available proposed standards.
As a result, the NRC is planning to allow licensing of Title I sites in two
phases, if needed. The first phase of the licensing process would allow the
DOE to complete all remedial actions required under Subpart A. The second
phase will deal with groundwater restoration. The general license will become
effective for the Tuba City disposal site when the groundwater restoration
activities are comp]eted At that time, the LTSP will be amended, as appro-

. Aprlate o e . . . . . -

This document describes the long-term surveillance and maintenance
activities that will be carried out at the Tuba City uranium mill tailings

disposal site to ensure that the disposal cell continues to function as
designed.



1.2 THE TUBA CITY SURVEILLANCE AND MAINTENANCE PLAN '

As required under a proposed amendment to 10 CFR 40 (53 FR 32396), the
LTSP will provide details that discuss site ownership, disposal site
conditions, the surveillance program, required follow-up inspections, and how
and when emergency repairs, and, if necessary, planned maintenance, will be
accomplished. The DOE has prepared detailed plans, procedures, and specifica-
tions for conducting long-term surveillance at UMTRA Project sites, which have
~ been formalized in the “Guidance for UMTRA Project Surveillance and
Maintenance" (Guidance Document) (DOE, 1986b). The procedures for
implementing surveillance and maintenance activities, as described in the
Guidance Document (DOE, 1986b) and used in preparing this SMP, are included in
this document only when necessary to facilitate understanding of how a
particular activity is carried out. Therefore, the rationale, plans, and
detailed procedures of the Guidance Document should be considered part and
parcel of this SMP.

This SMP provides the following information:

o Description of final site conditions and permanent surve1l1ance and
maintenance features. :

o Groundwater and unsaturated zone (infiltration/radon barrier) moni-
toring.

o Site inspections.

¥

o Maintenance or corrective action programs.
o Record keeping and reporting.

As part of the long-term surveillance and maintenance at the Tuba City
disposal site, all disposal site information including as-built drawings,
photographs (ground and aerial), inspection and contingency repair reports,
maintenance records, monitoring data. and any agreements between the DOE and
other agencies will be maintained in a permanent site file. The DOE will
provide an annual report to the NRC that details all surveillance and
maintenance activities, and certifies that site license requirements continue
to be met and that the Tuba City disposal site continues to function as
designed, in accordance with the EPA standards.

The DOE will conduct surveillance and maintenance activities until such
time, if ever, the President designates another agency to perform these
activities. The DOE Uranium Mill Tailings Remedial Action (UMTRA) Project
‘Office will conduct surveillance and maintenance activities at the Tuba City
site until the NRC 1issues Phase I of the 1license. At that time, the
surveillance and maintenance duties will be transferred to -the DOt Grand
Junction Project Office.

This SMP is a draft document. Upon completion of the remedial action and
the Tuba City Completion Report, a final SMP will be submitted to the NRC as a
condition of licensing. - The final SMP will contain detailed, site-specific
details for long-term surveillance and maintenance at the Tuba City disposal-

site. The provisions of the final Tuba City SMP will become 1license
conditions. .



2.0 DISPOSAL SITE FINAL CONDITIONS

2.1 DESCRIPTION OF DISPOSAL SITE AREA

The Tuba City disposal site is in northeastern Arizona, six air miles
east of Tuba City in Coconino County, Arizona, Sections 17 and 20, Township 32
North, Range 12 East, Gila and Salt River Meridian (Figure 2.1). The site
area is within the Bennett Freeze Order Area on the Navajo Indian Reser-
vation. Under the Bennett Freeze, development (and remedial action) on the

Tuba City site requires joint approval by both the Navajo Nation and the Hopi
Tribe (DOE, 1989a; 1986a) ‘

The disposal site is about 600 feet south of U.S. Highway 160 and access
to the site is provided by an unpaved road that runs south from the highway.
The site area is on a gently sloping terrace approximately 6000 feet northwest
of Moenkopi Wash, an intermittent stream that drains to the southwest into the
Little Colorado River. Surface drainage in the area of the tailings site is
to the southwest towards Moenkopi Wash. In the immediate site vicinity,
Moenkopi Wash has dissected the terrain, forming cliffs, gullies, and alluvial
terrace deposits. Wind erosion has resulted in the formation of active sand
"dunes and sandy soil deposits.

Land use in the immediate vicinity of the tailings site is limited to
grazing. A 16-acre residential area constructed for mill workers by the
former mill developers exists immediately northwest of the tailings site.
Some of the housing units are occasionally occupied by local Navajos. Within
two miles of the site are five traditional Navajo hogans and several Navajo
camps. Other hogans and camps are scattered along both sides of U.S. Highway
160 between the tailings site and Tuba City. Residential sections of Tuba
City have been expanding eastward toward the tailings site, but are still
~ several miles west of the site (DOE, 1986a).

The primary activity of the remedial action was the stabilization of the.
tailings pile -in place. A1l contaminated materials, including the demolished
mill buildings, at and around the designated site were consolidated with the
tailings. The disposal cell covers 50 acres and contains 1,400,000 in-place
cubic yards of contaminated materials. The 60-acre disposal site was fenced
to restrict access. A legal descriptlon of the Tuba City disposal site will
be provided in the final SMP.

2.2 DISPOSAL CELL DESIGN

Relocated tailings from the adjacent subpiles and windblown and other
contaminated materials were placed in the original tailings pile and compacted
for stability. The above-grade disposal cell is roughly triangular in shape
with a maximum side length of 1940 feet and a minimum side length of 1585 feet
- (Figure 2.2). The average height of the disposal cell is 33 feet with a
max imum height of 44 feet (DOE, 1989a).

The 3.5-foot-thick infiltration/radon. barrier (Figure 2.3) constructed of
compacted clay was designed to protect groundwater by minimizing infiltration
into the disposal cell and to reduce the radon emanations from the disposal
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cell to less than .20 pCi/m?s. A field test of the constructability of the
cover findicated that the borrow material would ensure that a compacted
infiltration/radon barrier would have a saturated hydraulic conductivity of
1 x 10-8 cm/s (DOE, 1988a).

. The erosion protection layer was designed to protect the disposal cell
from runoff, flooding, and gully development. A six-inch-thick layer of riprap
was placed on the topslopes, and was underlain by a six-inch-thick sand filter
to promote drainage. A one-foot-thick layer of riprap was placed on the side-
slopes and aprons of the disposal cell (Figure 2.3). The erosion protection
barrier ties into the rock-armored drainage channels on the north, east, and
west sides of the disposal cell. (Figure 2.2)

A drainage ditch diverts surface runoff around ahd away from the disposal
cell. '

2.3 PERMANENT SURVEILLANCE AND MAINTENANCE FEATURES

The survey and boundary monuments, site markers, and perimeter signs are
the permanent surveillance and maintenance features at the Tuba City disposal
site. One boundary monument and three survey monuments will define the four
corners of the legal boundaries of the fenced, irregularly shaped perimeter of
the permanent disposal site (Figure 2.2). Perimeter (warning) signs will be
placed at spaced intervals around the disposal site so that one or more signs
will be visible in daylight to a person approaching from any direction. One
of the perimeter signs and one site marker will be placed at the official
entrance on the northern side of the disposal site. The other site marker
will be placed near the center of the crest of the disposal cell (Figure 2.2).

The surveillance and maintenance features will be constructed and emplaced
in accordance with specifications described below. The boundary and survey
monuments will be surveyed to second-order standards. Supplementary informa-
tion regarding the construction and placement of these features is available
in the Guidance Document (DOE, 1986b). '

2.3.1 Permanent survey monuments

Three survey monuments (Figure 2.4), Bernsten RT-1 metal markers, will be
set into the top of a truncated cone of reinforced (precast) concrete that will
be set in concrete with the dimensions shown in Figure 2.4. The depth of the
hole will be a minimum of 18 inches below frost 1ine (total depth 38 inches).
The four reinforcing bars will allow for discovery with a metal detector
should the monument become buried over time.

The three survey monuments will establish permanent horizontal control
based on the project grid system (Table 2.1) and will define three of the four
disposal site corners (Figure 2.2). The monuments will be referenced to the
U.S. Geological Survey triangulation station (Station name: Tuba City) on
Dynamite Hil1l, about five miles west of the disposal site (MKF, 1989).
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Tab]e 2.1 Survey coordinates for monuments, site markers, and settlement
plates, Tuba City, Arizona, disposal site

Coordinatesd v
Symbo1l v North . . East

Survey Monumentsb

SM-1/BMT-1 N 8,250.00 - £ ]0,150.00_

SM-2/BMT-2 N 9,500.00 _ E 10,150.00

SM-3/BMT-3 N 10,900.00 £ 13,400.00
Boundary Monumentsb _

»BMT—@ N 8,250.00 | E 13,400.00
Site Markers - | | _

SMK-1 | N 10,350.00 E 12,200.00

SMK-2 A ' N 9,300.00 t ]?,000.00
Settlement Plates '

sp-1 N 9,800 E 12,420

sp-2 | ‘N 8,800 ' E 12,420

sP-3 . N 8,800 E 11,800

s-4 . N 8,80 CE 1,500

aSee Figure 2.2 for locations of the monuments, markers, and settlement plates.
The coordinates are based on the project survey control point (N 10,000.00,E
10,000.00) located at the northwest corner of Section 20, T32N, R12E, Gila
and Salt River Meridian. ' _

bThe survey and boundary monuments will be offset inside the disposal site
fence. Coordinates will be resourveyed and included in the final SMP.



-2.3.2 Permanent boundary monuments

A Bernsten Federal aluminum survey monument, Model A-1, will be used for
the one boundary monument (Figures 2.2 and 2.5). The ceramic magnets epoxied
in the cap and base are vertically oriented for maximum detection, if they
become covered. The total monument length will be four feet and extend at
least 10 inches above ground surface to facilitate location (Figure 2.5).

2.3.3 Permanent. site markers

The two unpolished granite site markers constructed with the dimensions
shown -in Figure 2.6 will identify the Tuba City disposal site, the general lo-
cation of the disposal cell (tailings), the date of closure (March 30, 1989),
the tonnage of tailings (2,250,000), and the curies of radioactivity (940
curies of radium-226) (Figure 2.7).

Site marker SMK-1 near the entrance to the site will be set in a bed of
reinforced concrete that extends three feet below ground surface (Figure
2.2). Site marker SMK-2 at the crest of the disposal cell will be set in a
bed of reinforced concrete that extends to the top of the radon barrier:
(Figure 2.6). The excavation and setting of SMK-2 will be conducted in such a
manner - as to keep disturbance of the surrounding riprap and underlying
material to a minimum. ' '

2.3.4 Perimeter (warning) signs

The perimeter signs (Figure 2.8) will be mounted on steel posts and
placed inside the fence at the intervals shown on Figure 2.2. These signs will
display the international symbol indicating the presence of radiocactive mater-
jals, and will state that the disposal site is government property, that it
contains uranium mill tailings, and that trespassing is forbidden. The perim-
eter sign at the entrance to the site will also display the name of the site
and the name and telephone number of the DOE (Figure 2.9). (This sign will re-
quire replacement whenever the DOE telephone number changes; see Section 5.0.)

The signs will be constructed according to the dimensions and specifica-
tions shown on Figures 2.8 and 2.9. The top of the signs will be 70 inches

above ground surface; the posts will be embedded a minimum of 38 inches below
ground surface into a concrete footing (minimum one foot diameter).

2.4 DESIGN PERFORMANCE FEATURES

2.4.1 Settlement plates

The disposal cell at the Tuba City site contains both compacted and
hydraulically deposited tailings. Therefore, there 1is a potential for
settlement (displacement) to occur during and following completion of the
disposal cell. Analysis of the settlement of the tailings during relocation
of the tailings and shaping of the disposal cell, indicated that the greatest
potential for settlement 1is along the southern edge of the disposal cell,
where the majority of the hydraulically placed tailings are located. Three
settlement plates were installed along this portion of the ‘disposal cell.
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_'['[_

BERNSTEN FEDERAL

TOP VIEW BOTTOM VIEW

OF CAP

TOP VIEW OF BASE

ALUMINUM SURVEY MONUMENT, MODEL A-1, STANDARD LOGO CAP

MAGNET

OF CAP

MAGNET

4 374"

FIGURE 2.5
. BOUNDARY MONUMENT
"TUBA CITY, ARIZONA, DISPOSAL SITE

SCHEMATIC - NOT TO SCALE




#4@12° EACH WAY

' SITE MARKER - SMK 2

SIDE VIEWS

- 'FIGURE 2.6 e
SITE MARKERS, TUBA CITY, ARIZONA, DISPOSAL SITE

4 GRANITE _ .
5 s— INCISED MESSAGE |10
A 1 (See Figure 2.7) 4 . .
- ; ; A —GRADE LINE
vy W ———====== LYY
A g 1+
-
o e R # 4@12
3! Loy
S N T CONCRETE
s P B *. L e : o
B : .\v : Y TS i ./.,- A \ 4 ’
\ T m,- ) s . C e T . —3° COVER
. . > 4 .
B— = B’
" SITE MARKER - SMK 1’
k - 4 INCISED MESSAGE R
o . GRANITE —1—3»y (See Figure 2.7) : ]
. o :
) , JGRADE LINE | ©
VAL | .‘ TN y — L
\ s g ——— :
— —— 6" THICK RIPRAP
4 LAYER \
. ' .‘ "- r . M ) .
2l - '| -.  _ CONCRETE R '
- A q. - PR . - : )
-, e R > §* THICK BEDDING AND FILTER
, o8 LAYER'
Y\ A T
: /// RATIO

SCHEMATIC - NOT TO SCALE

-12-




B
A
®
Y Y
A2l
? | 1 — GRANITE
. At
'O . .
o | \«—}— CONCRETE
T
‘X_— T}~ IncIsED MESSAGE
< ON SURFACE
\
B!

PLAN VIEW (SECTION B-B') =~ SCHEMATIC - NOT TO SCALE

TUBA CITY, ARIZONA

DATE OF CLOSURE: MARCH 30, 1989
DRY TONS OF TAILINGS: 2,250,000

RADIOACTIVITY: 940 CURIES, RA-226

500 0 500 FEET
| ————]
NOTE: MINIMUM DEPTH OF '
INGISING 7O BE 174- INCISED MESSAGE
FIGURE 2.7

SITE MARKER INCISED MESSAGE

TUBA CITY, ARIZONA, DISPOSAL SITE
. ’ _13- .




-vL-

YELLOW BACKGROUND
BLACK LETTERS e
LETTERS 3/4° HIGH

AA

4_ . MOUNTING HOLE FOR ATTACHMENT TO
178" RULELINE 2.5" DIAMETER PIPE POST. HOLE DIA. 3/8"

NO TRESPASSING -

URANIUM MILL TAILINGS REPOSITORY

P & ]
‘U.S. GOVERNMENT PROPERTY

a

24" ‘ —>

SCHEMATIC NOT TO SCALE -

: FIGURE 2.8 ,
PERIMETEP 3IGN - TUBA CITY, ARIZON" DISPOSAL SITE




- =91~

LETTERS 3/4" HIGH

YELLOW BACKGROUND
\ . BLACK LETTERS .

—
N
—

NO TRESPASSING

LVB' RULELINE MOUNTING HOLE FOR ATTACHMENT TO

' U.S. DEPARTMENT OF ENERGY (505-844-5291)
' P 4 . |
U.S. GOVERNMENT PROPERTY T

a-

2.5" DIAMETER PIPE POST. HOLE DIA. 3/8" .

- TUBA CITY, ARIZONA, URANIUM MILL TAILINGS REPOSITORY

A

04"

SCHEMATIC - NOT TO SCALE

FIGURE 2.9
ENTRANCE SIGN - TUBA CITY, ARIZONA, DISPOSAL SITE

|
~




An additional settlement plate was installed on the northeast slope of the
-disposal ‘cell.” The Tlocations ‘and construction details of the settlement
plates are shown in Figures 2.2 and 2.10, respectively. Surveyed coordinates
for these features are presented in Table 2.1. :

Where possible, the settlement plates were installed prior to placement
of the infiltration/radon barrier, and settlement observations were surveyed
to second-order standards. Details of the displacement monitoring, including
settiement time displacement plots, will be provided in the DOE's completion.
report which is scheduled for delivery later in 1990.

Analysis has indicated that the maximum allowable settliement should not
exceed eight inches over the 1000 yvear design 1ife of the disposal cell (MK-F,
1986; Table 3.2). The maximum allowable differential settlement between the
three settlement plates along the southern margin of the disposal cell is
presented in Table 2.2. The four settlement plates will be surveyed annually
for five vyears after completion of construction and once every five years
thereafter or until the data {indicate that greater than 90 percent of the
total settliement, the calculation of which is described in the following
paragraph, has occurred. The surveys will be conducted by a qualified
surveyor prior to the annual site inspections. During this period, the
settlement plates will be . resurveyed to first-order levels wusing the site
~survey monuments as the reference benchmark. '

The 90 percent consolidation value will be determined by analysis of the
data by a qualified geotechnical engineer. The displacment data will be
plotted on time displacement curves and will be compared with the calculated
maximum total and differential settlements shown in Table 3.2. If the mea-
sured vertical settlements exceed those listed in Table 3.2, the data will be
reevaluated. This reevaluation may involve, but is not necessarily limited
to, additional field measurements of cover deformation or calculations and
analysis of the potential effect of observed deformation on cover integrity
and performance. Evidence of significant differential settlement shall be
cause for undertaking a Phase II inspection to determine the need for cor-
rective action (see Section 4.3). A1l field inspections and analyses will be
conducted by qualified geotechnical engineering personnel.

2.4.2 Erosion control features,l _

There are no streams, stream channels, gullies, or arroyos in the immedi-
ate (0.25 mile) disposal site area, vegetation is sparse, and the annual rate
of precipitation is low (about six inches per year). Other than the potential
settling of the foundation soils and tailings following the completion of -
construction, no site-specific erosional problems are anticipated and addi-
tional instrumentation is not required. However, all future surveillance and
maintenance finspections should survey the area carefully to monitor any
potential unexepected erosional activity (see Section 4.0).

2.4.3 Reporting
The disb1acement'ana1ysis data, and any other déta collected during the.

course of analysis or inspection of design performance features, will become
part of the site inspection data base to assist the site inspection team in

‘fflﬁf[
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Tab1e 2 2 Max1mum acceptab]e performance va]ues for d1sp1acement
Tuba C1ty. Arizona d1sposa1 site .

Settlement Maximum allowable | : -‘MaXimum differéntial

plated " sett]ement (inches) "~ settlement (inches)
se-1 3.5 - R TLE

sp-1 : ' 8.0 S 2.0, -

sp-3 8.0 o 3.0

sp-4 o 5.0 3.0

asettlement. p1ate 1ocat10ns and coord1nates are prov1ded in Figure 2. 2 and
Table 2.1. ,

bThe distance between SP-1 and the other three sett]émentv plates is too
great to specify a meaningful differential settlement criterion.

_Réf: MK-F, 1986.



evaluating cover performance at the Tuba City disposal site. Results of the
displacement recordings will be included in the annual site inspection reports.

2.5 AERIAL PHOTOGRAPHY

Aerial photographs for the Tuba City disposal site will be taken in the

spring of 1990 to provide a permanent record of site conditions after remedial .

action is complete, will be of use in quantitatively monitoring changes in
site conditions (erosion patterns, vegetation changes, land use) over time,
and will provide a useful orientation tool prior to inspections of the
disposal site. The need for additional aerial photographic coverage will be
determined as site conditions warrant (see Section 4.0).

The vertical, color, 1infrared stereo contact prints (two sets) and
positive transparencies (one set), which will be nine-inch by nine-inch at a
scale of one inch = 200 feet, will provide stereoscopic coverage for about 285
acres and will include the final disposal site, plus a minimum of 0.25 mile
beyond the site 1imits (Figure 2.11). The areas north and south of the site
will be included to provide baseline data around the monitor well network. An
index map for these prints will also be provided. The ground control targets

‘will be established to second order, Class I survey standards for horizontal
‘control and to the third order survey standard for vertical control.

The high and low oblique natural color prints (one set of each plus one
negative for each print) on eight-inch by 10-inch double-weight glossy paper
(or nine-inch by nine-inch glossy contact prints on double-weight paper) will
include the final disposal site plus a minimum of 200 feet, but no greater
than 400 feet, of view in the foreground and sides of the final site in each
frame. The photographs will be taken from a minimum of two different view-
points with no less than 90 degrees rotation.

A topographic map with a plan scale of one inch = 200 feet and a two-foot
contour interval will be prepared using the vertical aerial photographs (MKF,
1989). .

Specifications and procedures for flight planning, photography, and
interpretation are described in detail in Section 5.0 of the Guidance Document
(DOE, 1986b). .
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3.0 GROUNDWATER MONITORING

3.1 NEED FOR AND EXTENT

The uppermost strata in the vicinity of the Tuba City disposal site is
the Navajo Sandstone. The Navajo Sandstone consists of a fine to medium
grained sandstone with a matrix of carbonaceous cement. Underlying the Navajo
Sandstone 1is the Kayenta Formation, which is an interbedded, fine-grained
sandstone and mudstone sequence, and there is no continuous hydraulic barrier
between the Navajo Sandstone and the Kayenta Formation. .In the disposal site
area, these two formations comprise the N-aquifer of the Navajo. and Hopi
Reservations. .

The recharge area for the N-aquifer is about 40 miles to the northeast of
the Tuba City site in the area of Shonto, Arizona (DOE, 1989a). At the Tuba.
City site, the N-aquifer is unconfined in the Tuba City area, with .a
potentiometric surface ranging from 20 to 150 feet below the land surface.
The groundwater flows towards the southeast, and flow rates range from five
feet per year (ft/yr) to 140 ft/yr. '

Groundwater quality data (DOE, 198%a) show that the tailings pile has
contaminated the N-aquifer to a depth of approximately 100 feet with a plume
distance of approximately 1300 feet downgradient of the site (Figure 3.1).
The plume has high concentrations of selenium, uranium, total dissolved solids
(TDS), sulfates, calcium, cadmlum, nitrate,‘1ron, and manganese. Groundwater
guality data and water level data are provided in Attachments 1 and 2 of this
document

The N-aquifer is the major water resource in the Tuba City area. No one
is~currently using contaminated groundwater nor is anyone using groundwater in
the projected path of the contaminant plume (see Section 2.1). However, the
presently and potentially affected groundwater is a resource that may be used
1n the future (DOE, 1989a, 1986a)

~ The hydrogeo1og1c environment and groundwater quality were characterized
prior to and during remedial action activities at the Tuba City site. A
detailed discussion of the subsurface characterization is provided in the reme-
dial action plan (DOE, 1989a) and the environmental assessment (DOE, 1986a).

3.2 REGULATORY REQUIREMENTS

The DOE must demonstrate compliance with the proposed EPA standards (40
CFR 192) for groundwater protection at the Tuba City disposal site. At Tuba
City, the tailings were stabilized in place in accordance with the require-
ments of Subpart A of the standards, and with the concurrence of the NRC (NRC,
1989). Because the remedial action alternative at Tuba City was stabilization
in place, the disposal cell overlies an existing contaminant plume that is the
result of surface uranium processing activities at the site prior to the
‘remedial action. Based on the proposed hydraulic properties of the cover
design and a field test of the constructability of the cover (DOE, 1988a; see
Section 2.2), the NRC has concluded that infiltration through the cover and
the stabilized tailings will be minimized to the extent practicable. This, in
turn, minimizes the source of any future contamination (NRC, 1989).
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, Based on the results of cover design and test fill studies (DOE, 1988),
performance monitoring at the Tuba City disposal site is not required at this
time. However, post-remedial action groundwater monitoring will continue
without set detection 1limits or excursion criteria, until issues involving
compliance with Subpart B of the proposed EPA standards have been resolved.
The DOE UMTRA Project Office will address the need to modify this SMP when
fssues involving Subpart B compliance are resolved. The post-remedial action
monitoring program and reporting requ1rements are presented in Sections 3.3
through 3.5, below.

3.3 POST REMEDIAL ACTION GROUNDWATER MONITORING PROGRAM

The DOE will conduct a groundwater monitoring program at the Tuba City
disposal site during the interim period between the completion of Subpart A
remedial action and the beginning of the groundwater restoration phase of the
remedial action. The groundwater monitoring program will establish background
and baseline water quality in the area of the relic plume and the movement of
the p1ume downgradient from the disposal cell.

3.3.1 Background groundwater quality

Background groundwater quality will be established using data collected
from wells 901, 910, 911, which are upgradient from the disposal site (Figure
3.1 and Table 3.1).  Groundwater data from wells 902, 904, 917, and 919 will
also be used in establishing background groundwater quality. These wells,
which are downgradient and cross-gradient from the disposal cell, currently
have not been contaminated by the movement of hazardous constituents within
the groundwater. No additional wells will be required for establishing
background water quality. '

3.3.2 Baseline groundwater guality

Baseline water quality in the area of the existing plume and the area
further downgradient where the potential for contamination exists will be
established with groundwater data collected from wells 903, 906, 908, 909,
912, 913, 914, 915, 916, 920, and 921 and the two new wells (Figure 3.1 and

"Table 3.1) The data from these wells also will show the distribution and
movement of hazardous constituents in the N-aquifer relic plume as it migrates
downgradient from the disposal cell. Criteria for establishing baseline water
quality are presented in Section 3.5, below.

3.3.3 Monitor well network

The groundwater monitoring network will consist of eighteen existing
wells and two new wells to be completed in the spring of 1990. The existing
monitor wells include three upgradient wells (well numbers 901, 910, and 911;
Figure 3.1) and 15 downgradient wells (well numbers 902, 903, 904, 906, 908,
909, 912, 913, 914, 915, 916, 917, 919, 920, and 921; Figure 3.1). Seven
wells are screened in the upper 80 feet of the aquifer (Table 3.1). Six wells
are screened at intervals at depths between 97 and 197 feet, and five wells
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Table 3.1 Groundwatér monitoring well network,
' Tuba City, Arizona, disposal sited

Well No. Screened Interval
(Depth below land surface, in feet)

Upgradient
901 o 58-78
910 | 97-197
911 o ‘ ~311-35)
‘Downgradient

902 | | ~ 63-73
903 | . 24-48
904 | ' 32-42
906 - R TN T
908 I 52-67
909 | | 62-77
912 - 123-163
913 . 331-371
914 | 139-156
915 . 172-182

916 | 348-358
917 ~ 130-150
919 | | 340-350
920 ' © 116-156
921 o . 315-355

aMonitor well locations are plotted on Figure 3.1
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are screened at intervals between 300 and 360 feet (Table 3.1). Well location
data, monitor well completion records, and well construction logs for these
wells are provided 1n Attachments .3 through 5 of th1s document.

The two new wells will be located along the downgradient edge of the
disposal cell (Figure 3.1) and screened in the upper ten feet of the aquifer
to monitor the horizontal and vertical migration of contaminants from the
- disposal cell (see Section 3. 3 6, below).

3.3.4 Monitor well insta11atioh and development

The two additional wells to be completed in the spring of 1990 will be
drilled and developed in a manner that is consistent with procedures outlined
in Section 2.7 of the .Guidance Document (DOE, 1986b). A1l installation and
development will be documented in accordance with these same procedures. The
completed forms for each well will be included in the final SMP and a]so will
become part of the permanent Tuba City site file.

3.4 SAMPLING FREQUENCY AND ANALYTICAL PROGRAM

Groundwater data will be collected from the 20 monitoring wells on a
-quarterly basis for the first two years following the completion of Subpart A

remedial action. Samples will be analyzed for the const1tuents Tisted in
.-Table 3.2.

The DOE analyzed groundwater samples for Appendix I (40 CFR 192) organic
hazardous constituents in 1989. The analysis indicated .that no organic
hazardous constituents were present that were the result of the uranium
milling processes at the Tuba City sites (Mukhopadyay, 1989). Therefore,
further analysis of these constituents is not required for the Tuba City site.

After sufficient data have been collected to establish background and
baseline water quality (see Section 3.5.3, below), the need to analyze for all
the constituents listed in Table 3.2 will be reevaluated. It is expected that
after four rounds of sampling, the constituent list will be reduced to only
those constituent that are of regulatory concern. .

At the end of the two year sampling period, the DOE will evaluate the
analytical data and determine the sampling frequency required for future
monitoring. It is expected, however, that sampling will be performed
semi—annua]ly for five years and annually thereafter or until Subpart B
issues are resolved.

‘A1l sampling and analytical procedhrés will be conducted in accordance
with standard operating procedures described in the Technical Approach Docu-
ment (TAD) (DOE, 1989b). .

‘3.5 CRITERIA FOR ESTABLISHINQ WATER QUALITY

Criteria for establishing background and baseline water quality are
described in detail in Section 8.0 of the TAD (DOE, 1989b). This section
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Table 3.2 Constituents and detéction 1imits for water analysis@

Laboratory method

Laboratory method
detection

detection

Minor and Trace ConstituentsC

Constituent 1imit (mg/1) "Constituent limit (mg/1)
Major Anions
Bicarbonate 1.0 Cyanide 0.01
Carbonate 1.0 Iron 0.03
Chloride 1.0 Lead 0.01
Sulfate 0.1 Manganese 0.01
"Fluoride 0.1 Mercury 0.0002
“Nitrate 1.0 Molybdenum 0.01
Nitrite 0.1 Nickel 0.04
Nitrate and Nitrite 1.0 Selenium 0.005
Phosphate 0.1 (as .P) Silver 0.01
: Sulfide (as st) 0.1
“Strontium 0.1
Major Cations Thallium 0.01
Ammon i um 0.1 Tin 0.005
Calcium 0.07 Uranium 0.003
. Magnesium 0.001 Vanadium 0.01
Potassium 0.01 . Zinc 0.005
Sodium 0.002 ~ Total dissolved solids 10.0
Silica 2.0

Organic Hazrdous Constituentsb

(mg/1) -

Aluminum 0.1 Total organic carbon 1.0
Antimony 0.003

Arsenic 0.01 Radionuclide (pCi/1)
Barium 0.1 Gross alphad 1.0
Beryllium 0.01 Gross betad 0.5
Boron 0.1 Lead-210 1.5
Bromide 0.1 Polonium-210 1.0
Cadmium 0.001 Radium-226 1.0
.Chromium 0.00 Radium-228 1.0
Cobalt 0.05 Thorium-230 1.0
Copper 0.02

4field parameters including temperature,
conductance will be measured.
measured at specific work sites for further character1zat1on

grams per liter; pC1/1 = picocuries per liter.

bAnalysis for organic hazardous constituents (Appendix IX
not required at the Tuba City disposal site.

total alkalinity,
Dissolved oxygen,

pH, and specific

mg/

Eh, and redox couples may be

= milli-

, 40 CFR 264) is -
See text for explanation.

CElemental concentrations will be analyzed to satisfy the requirements of 40
CFR 192. See text for further discussion.

dThese analyses must be determined on samp]es with less than 500 mg/1 total
- -dissolved solids. :

Note: Detection 1imits above are those specified to Taboratories subcontracted
to perform analyses for the UMTRA Project. These levels are considered
reasonably achievable, and consistent with Project goals and regulatory
requirements.

Ref: DOE, 1989b.
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provides only a summary of these criteria, inc]ud1ng statistical analyses,

data validation procedures, and quality control methods that may be used for
the Tuba City groundwater data. .

Baseline water quality will be established for hazardous constituents
~specified for each monitor well to establish trends in water quality in the
interim between remedial action and the implementation of any groundwater
~restoration that may be required. A minimum of four sampling rounds are
~ required to establish background or baseline water quality. However, baseline
water quality will be continuously updated as it may change with time.

Field parameters and chemical and hazardous constituents to be analyzed
in samples are presented in Table 3.2. After water quality has been charac-
terized for the complete 1ist, the 1list of hazardous const1tuents may be
modified depending on cond1t1ons at the Tuba City site.

3.5.1 Statistical procedures

When there is only a limited number of data points, statistical analyses
of water-quality data can support only qualitative or semi-quantita- tive
interpretations. Statistical analyses of water-quality data at the Tuba City
site will include:

o Arithmetic means, standard deviations, and coefficients of variation
for each constituent for each monitor well.

o Arithmetic means, .standard deviations, and coefficients of variation
for each constituent for each quarterly sampling set.

These statistical parameters will allow a sem1-quant1tat1ve evaluation of
the means and spatial and temporal variations of all the background and
baseline water-quality constituents. The selection of a method to calculate
mean background and the range of background will depend on the statistical
distribution of concentrations for each hazardous constituent.

If it can be demonstrated that the statistical distribution of background
concentrations of hazardous constituents follows a normal probability
distribution, then all of the samples from all of the background wells are
from the same population and the arithmetic mean may be calculated. Several
methods for determining the statistical distribution of background water
quality are presented in EPA, 1989. : : : ‘

- In the special case, where the statistical distribution does not follow a

normal probability distribution, other statistical analyses may be used to
calculate mean and the range of background. These may include a log-normal
transformation of the water quality data or a non-parametric procedure (EPA,
1989). However, 1in some cases the data are insufficient for statistical
analysis and it may be more suitable to determine the average concentrations
for each well, and to determine the average of the.average concentrations of
all the wells to calculate a mean background. This method of analysis is
particularly applicable when there are a disproportionate number of samples
from a few of the total number of background wells.
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In determining the mean and range of background, obvious outliers related
to cross-contamination or 1laboratory analytical error should be eliminated
from the data set so that the mean and range are realistic for the site. The
analysis also should check for seasonal variation. A written explanation will

. be provided to document the reasons for omitting any suspect data. In cases

where there is a relatively small percentage of analyses (15 percent or fewer)
with values below the detection 1imit (DL), a value of DL/2 is substituted
into the database and the statistical tests out11ned above are conducted (DOE,

~_1989b EPA, 1989).

3. 5 2 “Data va]idation and qua11ty control

As part of the . procedures to validate the background and baseline water
quality data, the cation/anion balance will be calculated and recorded for
each sample result. An acceptable sample will have an error less than plus or
minus five percent. If unacceptable sample results are reported, the samples
will be reanalyzed to acceptable 1limits or additional samples will be
collected and analyzed to acceptab]e Timits. S :

Chemical constituents determined by ana]ys1s will be analyzed by approved
and established procedures as listed in 40 CFR 136.3 and 40 CFR 261. The
definition of chemical background and contamination 1eve15Arequ1res reliable
water quality data. To ensure the data are reliable, quality control measures

“will be used at all sites and will include approved and established operating

analytical laboratory procedures listed in 40 CFR 136 or their equivalent, and
approved and established standard operating procedures contained in the

~ Albuquerque Operations Manual (DOE, 1988b). Inter-laboratory comparison of

water analysis studies (e.g., the EPA or other agencies) will be used to.
determine overall accuracy and. precision. Analytical results will be

evaluated (see Sectlon 16.2.3, DOE, .1988b) to determine the validity of the
data ' ‘ , . : S _

In addition to laboratory anaIyses, field -analyses of temperature, pH,
specific conductance, ~and carbonate alkalinity will be. performed at each
sampling location. Under certain conditions, Eh and specific redox coup]es

may have to be measured in the f1e1d and 1n the laboratory

- 3.6 EXCURSION CRITERIA AND CORRECTIVE ACTION

Until al Subpart B 1ssues are resolved, excurs1on cr1ter1a w111 not be
defined for the Tuba City disposal site. Therefore, a correct1ve action plan
is not requ1red for the Tuba City disposa] site.

3. 7 REPORTING

Biannua] groundwater reports that contain ‘the results of the groundwater
monitoring ‘program will be -submitted to the NRC for review and will become
part of the permanent Tuba City site file. Report1ng deta1ls are provided in

Section 7.5 of the Guidance Document (DOE 1986a)
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4.0 SITE INSPECTIONS AND CORRECTIVE ACTION

4.1 INTRODUCTION

"~ The on-site inspection is the best means of ensuring that a disposal cell
continues to function as designed. Three types of site surveillance inspec-
tions are discussed below:

o Phase I inspections.
0 Phase II inspections.
o  Contingency (corrective action) 1nspectlons

The procedures for conducting Phase I and Phase II inspections are dis-
cussed in Sections 3.3 and 3.4, respectively, of the Guidance Document (DOE,
1986b). The procedures outlined in the sections below are gquidelines for
conducting these 1inspections. A detailed, site-specific plan for Phase I
inspections will be prepared following completion of remedial action at the
Tuba City disposal site. This inspection plan will be developed subsequent to

the final s1te walkover and in conJunction with the Navajo Nation and Hopi
Tribe.

A report will be prepared for all scheduled (Phase I) and unscheduled
(Phase II, contingency) inspections at the Tuba City disposal site. These
reports will be submitted to the NRC and become part of the permanent Tuba
City site file (see Section 6.0).

4.2 PHASE I INSPECTIONS

The Phase I inspection report will describe surveillance activities at
the disposal site. Inspection report forms, checklists, photo logs, and
monitoring data will be included as attachments. A1l problems, active or
_potential, will be identified and described in the report, along with
recommendations for corrective action, if required.

4.2.1 Site inspection procedures

Initially, Phase I inspections will ‘be conducted annually. At .a later
date, the DOE may request an amendment to the license to modify the frequency
of inspections. In lieu of a Phase I inspection, an interim site inspection
will be conducted at the Tuba City disposal site in the fall of 1990. The
first annual Phase I inspection is tentatively scheduled for Spring 1991.

4,2.2 Fie1d procedures

The primary objective of the site inspection is to identify potential
problems at an early stage prior to the need for significant maintenance or
repairs. The inspection team will be guided by a knowledge and understanding
of the processes that could adversely modify the site. A fundamental part of
the 1inspection will be the detection of change, and particularly the
progressive change, over a number of years due to slow action processes.



These processes and signatures of their activity are discussed in Attachment
B, Modifying Processes, of the Guidance Document (DOE, 1986b).

The inspection team will consist of a chief inspector and one or more
assistants. The chief inspector will be a geotechnical engineer/geologist or
civil engineer. The other team member (or members) will be selected based on
specific site inspection needs. The procedures in Section 3.3 of the Guidance
Document (DOE, 1986b) have been established to guide the 1nspectors and to
establish standard procedures for Phase I inspections.

Prior to the on-site. inspection, the site inspection team will become
familiar with” the Tuba City disposal site by reviewing the site file. Key .
elements of the file include the as-built drawings and previous inspection,:
maintenance, or corrective action reports. The extent of site inspection
preparation will be determined on an as-needed basis. The Tuba City site file
currently is avajlable at the UMTRA Project Office in A1buquerque A summary

of the documents and data on file at the Project 0ff1ce is provided in Section
5.0 of this SMP.

Prior to conducting the site inspection, approval to enter the property
adjacent to the disposal site must be obtained from tribal authorities.

Procedures and any agreements deemed necessary for gaining this authorwty will.
be provided in the final SMP

To assist the 1nspect1on team, a site inspection checklist will be
developed for the Tuba City disposal site. The checklist will be developed
when remedial action 1is completed and the final site inspection (site
walkover) has been conducted. The checklist will be developed in consultation
with tribal authorities. The checklist shown in Attachment 5 is taken from
the Guidance Document (DOE, 1986b).” This checklist will be modified to

reflect site- spec1f1c conditions at Tuba City and will be included in the
final SMP.

The field inspection at Tuba City wi]i include, at a minimum:

o Adjacent off-site features - reconnaissance of adjacent area within

. 0.25 mile of the site boundary. The primary purpose is to note any

change in existing land use that could increase the probability of
inadvertent or purposeful human intrusion into the site.

o Access roads, fences, gates, and signs - the condition of these
~features will be traversed for signs of damage or the need for
maintenance (road repair). If human intrusion has occurred, an effort
will be made to determine whether it was inadvertent or purposeful:
Missing or damaged signs will be noted and replaced (see Section 5.0).

o Monuments and wells - A1l permanent surveillance and maintenance
features (Section 2.3) and groundwater monitor wells will be examined
for evidence of disturbance. If disturbance or damage is evident, a
recommendation for corrective action will be made :

o Crest - observations will be made in all directions of any features
that are anomalous or unexpected, and that may require a closer
inspection. A walk around the edge and along diagonal transects of
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the crest will be made. Additional transects, at approximate 50-yard
intervals, will be walked along the sideslopes. A search will be made
for evidence of any differential settling,. subsidence, or cracks. The
rock cover will be examined for evidence of rapid deterioration.
Individual rocks will be examined for excessive fracturing, oxidation,
or other signs of deterioration. Any changes in these features will
be recorded on the checklist and site map. Recommendations for correc-
tive action, if necessary, will be made.

0 Slopes - modifications to the disposal site are most likely to occur
on the lower portions of the slopes. Therefore, a careful examination
at the toe of the slope will be a key part of the inspection. Settle-
ment or sliding, although highly unlikely, will be apparent by the
presence of bulges and depressions, cracks, or scarps. Any localized
change 1in color (e.g., "stained" vegetation) or concentration of
vegetation will be described and examined for evidence of seepage.
During the inspections, the slopes will be examined for evidence of
animal intrusion, burrowing, changes 1in vegetation, and human
activity. Cattle, sheep, or wildlife may inadvertently wander onto
the site, but they are not likely to remain.

o Diversion channels - the inspectors will walk along the entire length
of each diversion channel to determine whether the channels have been
functioning and can be expected to continue to function as designed.
The channels and sideslopes will be examined for evidence of erosion
or sedimentation, slides, or fncipient erosion channels, debris, or
growing vegetation. The sideslopes also will be examined for evidence

of piping or burrowing by animals, which could lead to sloughing of
material into the channel.

As-built site ‘drawings will be used during the site inspection. Upon
completion of the inspection, an overlay or revised drawing will be produced
that notes any potential problems or other site conditions that may require
future attention. The revised drawing will be labeled with the site
inspection and year and will become part of the permanent site file.

Ground photographs will be taken as part of the site inspection. The
photo overlay to the base map will specify the locations from which a standard
set of photographs will be taken. The photo sites will usually be specified
in relation to a survey monument, -boundary monument, site marker, monitor
well, or aerial photo control feature. While gate and fence locations may be
used, these structures are not considered permanent enough for long-term
historical use. Accompanying the photo overlay will be a listing for each
location that gives the desired azimuth and central feature of each photo.

1 The types of features included in the standard set of photographs will
nclude:

- 0 Monuments, signs, and site markers.
o Fences, gates, access roads, perimeter road, and paths.

o Crest lines - both along the crest and at right angles to the crest.
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. 0 Panoramic (360 degrees) from top (center) of the site.
o Off-site features that may affect the site in the future.

o Monitor wells.

o Diversion ditches or other drainage features.
o Other features of interest.

Documentary evidence of abnormal, anomalous, new, or unusual conditions
or situations (e.g., downhill creep, terracing) will be obtained to provide a
record of developing trends and to enable the responsible agency to make
reasonable decisions concerning additional. inspections, custodial maintenance,

and contingency repair. Photographs may be used to provide such evidence and
augment the checklist and annotated overlays.

Any site feature or condition that requires the inspectors to make a
written comment, explanation, or description will be photographed if possible.
The number of photographs, the view angles, and the lenses used will be up to
the judgment of the dinspectors, keeping in mind site conditions, 1lighting
conditions, and the goal of having sufficient photographs for agency review.

A11 special photographs will be logged on a Photo Log Form (see Attach-
ment A, Inspection Photo Log, of the Guidance Document (DOE, 1986b)). A
separate Photo Log Form will be filled out for every roll of film exposed. A
Photo Log entry will be made for each photograph. The completed log forms are
to be attached to the inspection checklist and paginated accordingly.

4.3 PHASE II INSPECTIONS

4.3.1 Need for inspection

Phase II inspections are a fol]owup' to Phase I inspections. These
inspections will be conducted whenever the results of a Phase I investigation
indicate that in-depth studies are necessary to assess whether processes

currently active on or near the site pose any future threat to the site if
left unmodified.

Because of the EPA standards tb which the Tuba City disposal site was
designed, it is considered extremely un11ke1y that problems will . occur.

However, some of the situations that may require Phase II inspections at the
Tuba City site include:

o Unforeseen subsidence of the disposal cell or its foundation.

o Gullying that has cut through or is threatening to cut through the
outer cover. .

o Slides on the slopes of the disposal cell.

o Rapid deteribration of the rock barrier indicated by Phase I inspec—'
tions.
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0'.gragks) that extend deeply into the disposal ce]l (greater than six
nches

o The presence of animal burrows or vegetation on the disposal cell.
o Removal of some of the disposal cell material by humans.

0 Seepage.

4.3.2 Field procedures

Phase II inspections will be made by specialists in the discipline
appropriate to the problem that has been recognized. That is, if erosion is
the problem, the inspector(s) will be individuals knowledgeable in evaluating
erosion, presumably a soils scientist or geomorphologist. If settlement or
sliding is the problem, a geotechnical engineer will be required; if changes

in an adjacent stream, a hydrologist; if plant invasion, a botanist; and the
Tike. . , .

_ In this SMP, procedures for a Phase II inspection are not specified but
will be defined by the DOE at the time at such an inspection becomes neces-
sary. It is conceivable that a Phase Il inspection could be carried out in
two or more steps. The first step would be an on-site visit to gather
firsthand knowledge for the development of a p]an of action to conduct the
- tests necessary to understand the phenomenon in progress. Follow up visits
would then be undertaken to gather the data needed to draw conclusions and
recommend mitigative or remedial actions.

Once the Phase I inspection has identified a potential problem, the DOE
will notify the NRC and begin a Phase II inspection by submitting a prelimi-
nary assessment of the potential problem and a Phase II inspection plan. Upon
plan approval by the NRC, the plan will be implemented by the DOE. Once the
Phase II inspection has been completed, the DOE will recommend maintenance or
other actions to be performed, as needed. ~

4.4 CONTINGENCY (CORRECTIVE ACTION) INSPECTIONS

4.4.1 Need for inspection

Contingency (corrective action) inspections are unscheduled, situation-
unique inspections ordered by the DOE when it receives outside information
that indicates site integrity at the Tuba City site has been or may be
threatened. The trigger event for a contingency inspection may be a report of
continuing intrusion by livestock, a large rainstorm in the watershed, or some
other unusual event, such as an earthquake.

. The DOE will become aware of unusual events at the Tuba City disposal
site through notification by the state, local, and Federal agencies that are
presented in Section 4.4.2, below. Once the DOE has been notified, an
immediate site inspection will be conducted. The type of contingency
inspections to be conducted will be specified by the DOE. These inspections
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‘may be conducted by the DOE or by local or tribal off1c1aTs. as the specific
situation warrants. The NRC sha11 also be notified in the event a cont1ngency
inspection is required :

Procedures for conducting contingency inspections have not been

established; however, it is anticipated that these inspections will be carried
out in a manner sim11ar to Phase Il inspections (Section 4.3, above).

4.4.2 Notification procedures

To become aware of unusual events, the DOE shall establish,notification
‘procedures with the agencies 1isted below: ' :

o National Weather Service, Tucson, Arizona.

0 Earthquahe Information Center. Denver, Colorado;

o Navajo Tribal Police, Tuba City, Arizona.

‘0 Hopi Tribal Police, Moenkopi Village, Arizona.

o Bureau of Indian Affairs Police, Tuba City, Arizona.

o Arizona Department of Public Safety, Flagstaff Arizona.

The DOE will execute wrltten agreements with the above agenc1es regardxng
notification procedures. As part of these agreements, procedures for main- .
taining or wupdating notification requirements will be included in each
agreement. These agreements will be included in the final SMP and become part
of the permanent site f11e ,

The National Weather Service shall notify the DOEAat 1ts 24-hour tele-
phone number within eight hours of a Coconino County, Ar1zona notif1cat1on of
a flash flood or tornado warn1ng ’

The Earthquake Information Center sha11 notify the DOE 1f the following
seismic events occur (Richter Scale)

o 3tob within 5 km.
o 5 to 6 within 10 km.
‘0 6 to 7 within 20 km.
'o 1+ within 65 km.

The local po]ice sha11 not1fy the DOE shou]d human intrusion (e g., fence
destroyed/removal), fire, or other unusual events occur.
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5.0 CUSTODIAL MAINTENANCE

Regularly scheduled custodial maintenance is not considered necessary and
is not scheduled for the Tuba City disposal site at this time. However, it is
anticipated that over the lifetime of the site some custodial maintenance will
.be required. For example, replacement of signs, repair to the site fence,

removal of tumbleweeds or other debris from the diversion channels, or
regularly scheduled removal of vegetation from the disposal cell may be
required. In addition, replacement of the entry sign (Section 2.3.4) will be
required whenever the DOE 24-hour telephone number is changed.

It is anticipated that activities described above could be conducted
without the need for an annual inspection. A final determination will be made

following completion of the final site inspection and will be included in the
final SMP. ‘
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6.0 REPORTING AND RECORD KEEPING

A permanent site file maintained by the DOE or other responsible agency
will contain all the information necessary to prepare for, and conduct, site

surveillance and maintenance. Carefully compiled, complete, accurate reports
of site surveillance and maintenance activities will be maintained in a manner
to ensure their long-term survival. Reports and records will:

o Provide the DOt and the NRC with the information necessary to forecast
future site surveillance and maintenance

o Provide information, which will be available to the pub11c, that will
demonstrate site integrity has been maintained.

o Demonstrate to the NRC that license provisions continue to be met.

Archival procedures for records will be those set forth in the Code of
Federal Regulations; Title 41, Public Contractors and Property Management;
Chapter 101, Federal Property Management Regulations; Subchapter B, Archives
and Records; Section 101-11, Records Management (41 CFR 101-11). This
information can also be made available to the public. Section 7.0 of the
Guidance Document (DOE, 1986b) provides a complete description (including
‘archival procedures) of the following components in the site file:

0o Site characterization documents and site certification report.

o Final site conditions, including all as-built drawings, maps, photo-

graphs (site and aer1a1), and locations of al] site surve111ance and
maintenance features and monltor wells.

o Site inspections 1nc1ud1ng all Phase I, II, and contingency inspection
reports.

o Groundwater monitoring records and reports (submitted to the NRC every
two years).

0 Maintenance and corrective action or repair records and reports

A1 records and reports w111 be reta1ned 1n an act1ve s1te f11e for a per1od

of time not yet specified. At the end of the specified retention period, this
. information will be microfiched (or equ1va1ent) and stored in the archives of
the responsible agency.

The DOt will provide an annual report to the NRC that summarizes,
describes, and evaluates all surveillance and maintenance actions, including
information necessary to forecast future site surveillance and maintenance, at
the Tuba City disposal site, and certifies that site license requirements
continue to be met. A copy of all inspection, monitoring, maintenance, and
contingency repair reports for the reporting period- will be appended to the
annual report. This {information will be available to the public to demon-
strate that site integrity has been maintained.
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ATTACHMENT 1
GROUNDWATER QUALITY BY LOCATION
TUBA CITY, ARIZONA, DISPOSAL SITE



FORNATION OF

GROUND -WATER QUALITY DATA BY LOCATION

SITE: TuBA CITY

42/48/84 TO 42/42/88
REPORT DATE: 02/702/90

COMPLETION: NAVAJD SANDSTONE

" HYDRAULIC FLOW RELATIONSHIP: UP GRADIENT

904-01 42/468/84 904-04 03/24/85

LOCATION ID - SAMPLE ID AND LOG DATE

904-02 03/26/8S '904-03 03/26/8S

UNIT OF PARAMETER PARAMETER PARANETER : PARANETER
PARAMETER MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY MG/L CACOJ 440.00 407.00 407 .00 407.00
ALUNINUN nG/L [ 0.40 ( 0.40 ( 0.40 { 0.10
ARMONIUN RG/L 0.40 0.40 0.20 { 0.40
ANT IMONY NG/L 4 0.003 [ 0.003 { 0.003 (4 0.003
ARSENIC nG/L < 0.04 § 0.04 [§ 0.04 ( 0.04
BARIUN MG/L { 0.40 0.40 [ 0.40 < 0. 40
BERYLLIUN nG/L. - - - -
BORON NG/L 0.04 - 0.10 0.40
CADNIUN NG/L < 0.004 (4 0.004 ( 0.004 0.002
CALCIUN nG/L 32.20 30.00 30.00 30.00
CHLORIDE nG/L 42.00 - 140.00 40.00
CHROMIUN NB/L < . 0.04 ) < 0.04 [ 0.04 [ 0.04
COBALTY ne/L < - 0.08 ( 0.08 (« 0.05 < 0.08
COND, IN-SITU UNHO/CH Co- 495.00 495.00 495.00
CONDUCTANCE UMHO/CH 438,00 ’ - - -
COPPER nG/L [4 0.02 [ 0.02 ( 0.02 < 0.02
CYANIDE nG/L - ( 0.04 < 0.04 4 0.04
FLUORIDE HG/L 0.24 R - ) 0.20 0.20
GROSS ALPHA PC1/L - ( 2.00 0.50000 - -
GROSS BETA PCI/L - 2.00 0.20000 ~ -
IRON NG/L < 0.03 < 0.03 [ 0.03 < 0.03
LEAD - HG/L [} 0.04 ( 0.04 ( 0.04 ( 0.04
MAGNESITUN AG/L . 7.44 . $.20 5.20 $.30
MANGANESE nG/L 0.40 0.04 0.04 0.04
MERCURY nG/L i 4 0.0002 . : < 0.0002 [{ 0.0002 < 0.0002
MOL YBDENUM MG/L N ¢ 0.04 < 0.04 [ 0.04 § 0.04
NICKEL nG/L (4 0.04 N4 0.04 < 0.04 « 0.04
NITRATE nG/L 40.00 -~ 42.00 42.00
NITRITE nG/L - - - -
NO2 & NO3 NG/L : - - < 0.40 § 0.40
ORG. CARBON NG/L 3.20 : 4.00 4.00 ) 5.00 .
PR-240 PCI/L < 4.50 0.90 0.80000 0.50 0.80000 " 0.40 0.80000
PH ' SU 7.94 . 7.86 7.86 7.86
PHOSPHATE nG/L ( 0.4S - § 0.40° [§ 0.40
PO-240 PCI/L < 4.00 0. 10 0.50000 0.00 0.40000 ~-0. 40 0.40000
POTASSIUM NG/t 4.20 4.20 4.30 ' 4.20 )
RA-226 PCI/L [4 4.00 . -0.40 0.30000 0.40 0.30000 0.40 0.30000
RA-228 PCI/L { 4.00 0.30 0.80000 0.00 4.40000 0. 40 0.60000
SELENIUN NG/L [ 0.00% (3 0.00% 0.00S < 0.00%
SILCON nG/L 6,40 - - -
SILICA NG/L - - 12.00 42.00
SILVER He/L { 0.04 . ( 0.04 { 0.04 [{ 0.04
s001UN NG/L 45.00 . 46.00 46.00 46.00
STRONTIUNM ne/L 0.59 0.40 0.30 0.40
SULFATE nG/L 70.00 .- 47.00 46.00
SULFIDE NG/L - < 0.40 [{ 0.40 [{ 0.40
TERP , IN-SITU C-DEGREE - 45.00 ] 45.00 45.00
TENPERATURE C - DEGREE 45.00 - - . -
TH-230 PCI/L [{ 4.00 0.00 0.20000 0.00 0.20000 0.40 0.20000
THALLIUN nG/L - = = -
TIN nG/L < 0.005 . 0.007 0.000 0.008
TOTAL SOLIDS MG/L 260.00 i B - 460.00 460.00
TOX nG/L - < 0. 10 - -
U-234 PCI/L 2.00 - - -
uU-238 PCI/L 1.00 - - - -
URANIUN nG/L - 0.04 0.00S 0.005
vaNan TN nR/1 0.02 0.04 0.0¢ 0.04
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GROUND WATER QUALITY DATA BY LOCATION
SITE: TuBA CITY

42/48/84 TO 42/42/48

REPORT DATE: 02/02/90

FORMATION OF COMPLETION: NAVAJO SANDSTONE
- HYDRAULIC FLOW RELATIONSHIP: UP GRADIENT

LOCATION ID - SAMPLE ID AND LOG DATE :

904-04 03/26/85 904-04 07/24/8% -904-04 03/20/86 904-02 03/20/86
: UNIT OF PARAMETER PARANETER PARAMETER PARAMETER
PARANETER MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE ¢/~ UNCERTAINTY '
ALKALINITY  MG/L CACO3 107 .00 93.00 104. 104,
ALUMINUN nG/L ¢  0.40 - - -
ANMONIUN nG/L 0.40 < 0.40 : ( 0.4 0.4
ANTIMONY nG/L < 0.003 s - -
ARSENIC MG/L « 0.04 ¢ 0.04 - -
BARIUN NG/L < 0.40 0.40 - -
BERYLLIUN ne/L - - - -
BORON nG/L 0.10 0.20 - -
CADMIUN nG/L 0.004 0.004 «  0.004 0.004
CALCIUN NG/L 30.00 34.00 34.4 34.
CHLORI1DE MG/L 44.00 44.00 1. 1.
CHROMIUN NG/L < 0.0¢ < 0.04 0.02 0.02
COBALT nG/L « 0.05 ( 0.05 - -
COND, IN-SITU UMHO/CN 495.00 - - -
CONDUCTANCE  UMHO/CN - 240.00 240. 240.
COPPER RnG/L < 0.02 3 0.02 - -

. CYANIDE nG/L < 0.04 - - -
FLUGRIDE NG/L 0.20 .0.20 - -
GROSS ALPHA PCI/L - . 4.00 2.00000 - -
GROSS BETA PCI/L - -4.00 . 2.00000 - -
IRON nG/L 0.04 ¢ 0.03 - -
‘LEAD nG/L < 0.04 ( 0.04 - -
MAGNESIUN nG/L .30 ‘ " §.90 5. 6.05
NANGANESE MG/L 0.02 ¢ 0.04 - -

- MERCURY ne/L < 0.0002 0.0002 - -
WMOLYBDENUR  MG/L ¢ 0.04 < 0.04 0.2 0.49
NICKEL nG/L < 0.04 « 0.04 - -
NITRATE NG/L 13.00 . 34,00 3. 3.
NITRITE nG/L - - ¢ 0.4 0.4
NO2 & NO3 nG/L < 0.40 7.60 - -
ORG. CARBON mMB/L ¢ 4.00 ¢ 1.00 .- -
PB-240 PCI/L 0.40 0.80000 0.20 0.70000 - - .
PH su 7.86 7.30 7.95 7.98
PHOSPHATE NG/L < 0.10 - - -
PO-240 PCI/L 0.00 0.40000 ~0.40 0.30000 _— -
POTASSIUN nG/L 4.30 4.40 1.2 1.49
RA-226 PCI/L 0.20 0.30000 -0.40 0.20000 - -
_RA-228 PCI/L 0.40 0.80000 0.00 0.80000 - -
SELENIUN MG/L ( 0.00S ¢ - 0.005 : ( 0.005 0.00S

. SILCON nG/L ' - - - -

. SILICA nG/L 14.00 - - - -

" SILVER nG/L ( 0.04 ¢ 0.04¢ - -

"~ SULFATE ne/L - . 45.00 15.00 47. 7.
SULFIDE ne/L ( 0.40 ¢ 0.40 - -
TEMP, IN-SITU C-DEGREE 45.00 : - - -
TEMPERATURE C - DEGREE . - : 46.00 156. 18.
TH-230 - PCI/L 0.00 0.20000 0.00 0. 10000 - -
THALLIUN nG/L - - . - - -
TIN ne/L 0.008 ¢ 0.50 - -
TOTAL SOLIDS MG/L 460.00 80.00 160. 160.

. TaX. nG/L - - - -
U-234 PCI/L - - - -
u-238 PCI/L - - - -
URANIUN nG/L 0.004 0.006 0.0057 0.006

.- VANAD 1UN nG/L 0.04 < 0.04 - -
ZINC nG/L 0.008 0.008 - -



FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIP3 UP GRADIENT -

GROUND WATER QUALITY DATA BY LOCATioun
SITE: TuBA CITY

42/48/84 TO 42/42/88
REPORT DATE: 02/02/90

LOCATION ID - SAMPLE ID AND LOG DATE

904-03 03/20/84 904-04 03/20/86 904-05 03/20/86 904-04 05/42/88
UNIT OF PARAMETER PARAMETER . PARAMETER PARARETER
PARANETER MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY " VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKAL INITY  MG/L CACO3 404, 104. 404, 75. .
ALUMINUN nG/L - - - 0.04
ARMONTUN MG/L 0.4 ( 0.4 0.4 0.4
ANTIMONY nG/L - - - ~
ARSENIC MG/L ~ - - 0.004
BARIUN HG/L - - - -
BERYLLIUM  MG/L ~ - - -
BORON MG/L - - - ~
CADMIUM MG/L 0.004 ¢ 0.004 0.004 0.004
CALCIUN nG/L 34.2 34. " 34.3 34.9
CHLORIDE NG/L 1, 0. 4. T
CHROMIUN nG/L 0.02 0.02 0.02 0.04
COBALT. nG/L - - - -
COND, IN-SITU UMHO/CN -~ - - ~
CONDUCTANCE UMHD/CW 240. 240. 210. 22s.
COPPER nG/L. - .- - -
CYANIDE HG/L - - - -
FLUORIDE ne/L - - - -
GROSS ALPHA PCI/L - - - 3.3 2.2
GROSS BETA PCI/L - - - 3.3 4.3
IRON ne/L - - - 0.04
LEAD nG/L - - - 0.04
MAGNESIUMN ni/L 4.99 4.95 4.99 6.29
MANGANESE ne/L - - - 0.04
MERCURY nG/L - - - -
NMOLYBDENUN  MG/L 0.2 0.2 0.48 0.04
NICKEL nG/L - - - -
NITRATE NG/L 3. 3. 3. 14, ‘
NITRITE nG/L 0.4 ¢ 0.4 0.4 -
ND2 & NO3 nG/L - - - -
ORG. CARBON MG/L - - - -
PB~240 PCI/L - - - -
PH sy 7.95 7.95 7.95 7.96
PHOSPHATE NG/L - - - -
PO~-210 PCI/L - - - -
POTASSIUN nG/L {.24 4.22 4.2 1.34
RA~226 PCI/L - - - 0.4 0.3
RA~228 PCI/L - - - 0.2 0.9
SELENIUN nG/L 0.005 ¢ 0.005 0.005 0.005
SILCON NG/L - - - -
SILICA nG/L - - - 14.6
SILVER nG/L - - - -
S00LUN nG/L 15.4 46.5 6.6 16.9
STRONTIUN nG/L - - - -
SULFATE MG/L 7.4 47. 1.9 A6,
SULFIDE NG/L - . - - -
TENP , IN~-SITU C~-DEGREE - - - =
TENPERATURE C€ - DEGREE 15. 45. 15, 4%.
TH~230 PCI/L - - - =
THALLIUN NG/L - - - -7
TIN nG/L - - - -
TOTAL SOLIDS WG/L 160. 162. 167. 473.
TOX nG/L - Z - -
u-234 PCI/L - - - -
uU-238 PCI/L - - - -
URANIUN nG/L 0.0049 . 0.0053 0.0044 0.0048
VANAD IUN MG/L - - Z 0.04



FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIP: BACKGROUND

GROUND WATER QUALITY DATA BY LOCATIC

SITE: TubA CITY

12/18/84 T0 +42/42/88
REPORT DATE: 02/02/90

———- LOCATION ID - SAMPLE ID AND LOG DATE

904-04 904-04 42/42/88 902-04 902-04 03/26/8%
UNIT OF PARARETER PARAMETER PARANETER PARANETER

PARAMETER MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE ¢/~ UNCERTAINTY
ALKALINITY  MG/L CACO3 425. 104. 429.00 438.00

ALUMINUN nG/L 0.4 < 0.4 0.40 0.60

ANMONIUN MG/L 0.4 ¢ 0.1 0.40 0.40

ANTIMONY MG/L - - 0.003 0.003

ARSENIC MG/L 0.01 ¢ 0.04 0.02 0.04

BARIUN "MG/L - - 0.10 0.40

BERYLLIUM nG/L - - - -

BORON NG/L - - 0.04 0. 10

cAomIun nG/L 0.004 < 0.001 0.004 0.004

CaLCIuN nG/L 36. 36. 0.76 0.62

CHLORIDE nG/L 14.6 . 42.0 40.00 8.00

CHROMIUNM nG/L 0.014 < 0.04 0.04 0.04

COBALT nG/L - - 0.05 0.05

COND, IN-SITU UMHO/CHN - - - 250.00

CONDUCTANCE UMHO/ChH 220. 195. 366.00 - B
COPPER NG/L - - 0.02 < 0.02

CYANIDE - M6/L - - - < 0.04

FLUORIDE MG/L - - 0.24 0.20

GROSS ALPHA PCI/L 3.7 1.7 0.0 - 3.00 . 0.40000
GROSS BETA PCI/L 4.3 4.8 1.2 - 2.00 0.20000
IRON WG/L - ( 0.03 - ¢ 0.03 « 0.03 0.47

LEAD nG/L < 0.04 < 0.04 < 0.04 0.04

MAGNESIUN MG/L 6.3 6.77 0.08 0.44

MANGANESE ne/L 0.04 < 0.04 < 0.04 0.04

MERCURY nG/L - - < 0.0002 0.0002

MOLYBDENUM  MG/L 0.04 ¢ 0.04 < 0.04 0.04 -

NICKEL nG/L - - ¢ 0.04 0.04

NITRATE nG/L 40.9 43.9 ' 2.00 4.00

NITRITE n6/L - - - -

NO2 & NO3 nG/L - - - 0. 40

ORG. CARBON MG/L - - 2.30 44.00

PB-240 PCI/L - - 4.50 0.50" 0.80000
PH su 7.4 7.67 9.78 9.57

PHOSPHATE MG/L - - 0.45 0.40

PO-210 ' PCI/L - - 4.00 0.00 0.50000
POTASSIUN MG/L 4.09 1.47 4.28 4.00 -

RA-226 PCI/L 0.0 0.4 0.0 4.00 0.20 0.30000
RA-220 PCI/L 1.9 4.0 0.4 . 4.00 -0.30 0.70000
SELENIUN nG/L 0.005 < 0.00S 0.005 0.008

SILCON MG/L - - 8. 10 -

sILICA nG/AL 14.6 12. - 46.00

SILVER nG/L - - 0.04 0.04

50D1UN nG/L 20. 15.3 72.20 68.00

STRONTIUN nG/L. - - 0.02 0.0

SULFATE MG/L 20. 7. 70.00 - 42.00

SULFIDE RG/L - - .- 0.40

TENP ., IN-5ITU C-DEGREE - - - . 47.00

TEMPERATURE C - DEGREE 47.0 44.0 45.00 -
- TH-230 °  PCI/L - - 1.00 -0.10 0.20000
THALLIUN NG/L - - - - .

TIN MG/L - - 0.005 0.008

TOTAL SOLIDS MG/L 164. 161. 220.00 490.00

TOX n6/L - - - 0.40

U-234 PCI/L - - - 4,00 -

u-238 PCI/L - - 4.00 -

URANIUN - MB/L 0.003 0.004 - 0.04

VANAD TUN MG/L 0.03 0.02 0.03 0.03

ZINC nG/L 0.008 ¢ 0.00% 0.049 0.008



GROUND WATER QUALITY DATA BY LOCATuN
SITE: TuBA CITY
42/18/84 T0 42/42/88
REPORT DATE: 02/02/90

FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOU RELATIONSHIP: BACKGROUND

LOCATION ID - SAMPLE 1D AND LOG DATE

904-04 07/24/65 -

902-04 07/23/8S 904-04 04/03/85 904-04 03/27/85
UNIT OF . PARAMETER PARAMETER PARAMETER PARAMETER

PARAMETER MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY  MG/L CACO 432.00 427.00 444.00 445.00
ALUNINUN nG/L : - < 0.40 < 0. 40 -
AMMDN IUM MG/L 0.40 0. 40 < 0.140 0.40
ANT IMONY nG/L - ¢ 0.003 < . 0.003 -
ARSENIC nG/L 0.02 ( 0.0¢ < 0.04 0.04
BARIUNM NG/L 0.140 < 0.40 < 0.40 0.20
BERYLLIUM MG/L - - - -
BORON nG/L 0.30 0.02 0.40 0.20
CADMIUM nG/L 0.002 ¢ 0.004 0.004 0.002
cALCIUN nG/L 0.70 54.20 35.00 38.00
CHLORIDE nG/L 8.00 - 79.00 87.00 84.00
CHROMIUN NG/L 0.04 4 0.04 < 0.04 0.04
COBALTY nG/L ] - ¢ 0.05 ( 0.0S -
COND, IN-BITU UMHO/CM - - : 445.00 -
CONDUCTANCE UMHO/CHM 250.00. 647.00 - 240.00
COPPER nG/L 0.02 < 0.02 < 0.02 0.02
CYANIDE nG/L - - L« 0.04 -
FLUORIDE nG/L 0.20 . 0.47 0.30 0.40
GROSS ALPHA PCI/L 8.00 3.00000 - 4 7.00 2.00000 4.00 2.00000
GROSS BETA PCI/L 2.00 3.00000 - 5.00 0.50000 0.00 3.00000
IRON ne/L 0.04 < . 0.03 ¢ 0.03 0.03
LEAD nG/L 0.04 < 0.04 ¢ 0.04 0.02
MAGNESIUM nG6/L 0.45 5.87 40.00 42.00
MANGANESE nG/L 0.04 < 0.04 0.02 0.04
MERCURY nG/L 0.0002 ¢ 0.0002 ( 0.0002 0.0002
MOLYBDENUN  MG/L - < 0.04 3 0.04 -
NICKEL MG/L - < 0.04 < 0.04 -
NITRATE nG/L- 44.00 5.00 .00 42.00
NITRITE MG/L - - . - -
NO2 & NO3 NG/L 2.50 - < 0.40 2.80
ORG. CARBON MG/L 3. 4.80 2.00 3.00
PB-240 PCI/L - < 1.50 0.40 0.80000 -
PH suU 9.45 .. 9.70 8.72 7.62
PHOSPHATE . MG/L - < 0.45 < 0.04 -
PO-240 PC1/L - <. 1.00 0.10 0.30000 -
POTASSIUN NG/L 1.40 2.98 ] 2.20 4.20
RA-226 PCI/L - 0.00 0.20000 ¢ 4.00 0.00 0.30000 0.00 0.20000
RA-228 PCI/L ~0.10 4.90000 < 4.00 . 0.00 0.70000 0.40 4.00000
SELENIUN MG/L 0.005 £ 0.005 ¢ 0.005 ) 0.048 :
SILCON NG/L - 40.90 - -
SILICA na/L - - 23.00 ~
SILVER ne/L 0.04 < 0.04 ¢ 0.04 0.04
S00IUN ne/L 74.00 82.20 68.00 64.00
STRONTIUN nG/L 0.40 0.48 0.90 0.80
SULFATE nG/L 6.00 62.00 $3.00 48.00
SULFIDE nG/L 0.40 - < 0.40 0.40
TENP, IN-SITU C-DEGREE - - 45.80 -
TEWPERATURE C - DEGREE 19.00 . 44.00 - : 47.00
TH-230 PCI/L - ¢ 1.00 0. 40 0. 40000 . -
THALLIUN NG/L - - . - -
TIN HGAL - ¢ 0.005 ( 0.05 -
TOTAL SOLIDS MG/L 200.00 370.00 340.00 370.00
TOX nG/L - - ¢ 0.0 -
U-234 PCI/L - 2.00 - -
u-238 PCI/L - < 4.00 - -
URANIUM NG/L 0.006 - - 0.008 0.007
VANADIUM nG/L - < 0.04 ¢ 0.04 -
ZINC nG/L 0.49 0.043 < 0.00S 0.148



GROUND WATER QUALITY DATA BY LOCATION
-~ S1TEs: TuBA CITY

12/48/84 10 42/42/88

REPORT DATE: 02/02/90Q

FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIP3: BACKGROUND

--- LOCATION ID - SAMPLE ID AND LOG DATE

904-04¢ 05/14/88 904-04 09/02/88 904-04 42/43/68 904-01 04/28/89
UNIT OF PARAMETER PARAMETER PARAMETER . . PARANETER .

PARAMETER MEASURE . VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY  MG/L CACO3 134. 142, 437.- 440.

ALURINUN nG/L 0.04 < 0.4 < 0.4 -

ANMONTUN nG/L ¢ 0.1 < 0.4 < 0.4 . -

ANTINONY nG/L - - - -

ARSENIC nG/L < © 0.004 . ¢ 0.04 < 0.04 < 0.04

BARIUN nG/L - , - ‘ . - 0.4 .
BERYLLIUM NG/L - _ - . - : < 0.005

BORON nG/L - - - - ‘

CADMIUN nG/L < 0.004 ¢ 0.004 : ¢ 0.004 < 0.004

caLCIUm nG/L 72.0 é8. 9. -

CHLORIDE M6/L 400. 144, 400. -

CHROMIUN NG/ 0.04 - 0.04 0.04 ( 0.04¢

CoBALT NG/L - - : - < 0.03

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

CONOUCTANCE UMHO/CN 400. 550. 495. 450. .

COPPER - MG/L S i - . ] - < 0.04

CYANIDE nG/L - - . - - < 0.04

FLUORIDE nG/L - - - 0.4 4
GROSS ALPHA PCI/L 7.6 4.6 . 5.0 1.8 3.3 2.8 3.6 3.4
“GROSS BETA PCI/L 3.9 4.9 5.6 2.0 0.5 2.4 2.4 4.6
1IRON nG/L < 0.04 ¢ 0.03 ( 0.03 - -

LEAD MG/L < 0.04 ¢ 0.04 (. 0.04 < 0.04
MAGNESIUM nG/L 18.6 48.2 40.7 -

MANGANESE nG/L < 0.04 ¢ 0.04 : ( 0.04 -

MERCURY ne/L - - - ( 0.0002
MOLYBOENUN  MG/L < 0.04 : < 0.04 < 0.04 ¢ 0.04

NICKEL nG/L - - - - ¢ 0.04

NITRATE nG/L 7.8 9.3 7.8 12.4

NITRITE nG/L - - - : -

NO2 & NO3 NG/L - C - i - . -

ORG. CARBON MG/L - - . - ' -

PB-240 PCI/L - - - -

PH suU 7.59 7.34 7.64 7.82

PHOSPHATE nG/L - . - a . - -

PO-240 PCI/L .- - : - ’ -

POTASSIUM nG/L 0.36 0.84 1.04 - :
RA-224 PCI/L 0.2 0.2 0.2 0.4 0.5 0.2 0.4 0.2
RA-228 PCI/L 0.4 0.8 . 4.5 4.4 4.3 1.4 4.4 4.4
SELENIUN nG/L 0.013 0.008 0.015 0.006

SILCON nG/L . - i - z z

SILICA nG/L s 20.0 24.3 24. -

SILVER NG/L - - ) - ¢« 0.04

S0DIun nG/L 57.9 63. 52. -

STRONTIUNM NG/L - - - -

SULFATE MG/L 75. . 74. &S. y 67.

SULFIDE NG/L co - - - . < 0.4

TENP, IN-SITU C-DEGREE - : - - -

TEMPERATURE C - DEGREE 15.0 46.0 16.0 16.5

TH-230 -~ PCI/L - ) . - - -
~ THALLIUN nG/L - - : - ¢ 0.4

TIN nG/L - : - - ( 0.005

TOTAL SOLIDS MG/L 444, 429, 443. 408.

ToX m6/L - - - - -

U-234 PCI/L - - - -

u-238 PCI/L - - - -

URANTUN NG/L 0.0030 ¢ 0.003 0.042 0.008

VANADIUR MG/L 0.04 < 0.014 ¢ 0.04 0.02

ZINC nG/L < 0.00S < 6.0065 < 0.005 : ( " 0.005



GROUND UATER QUALITY DATA BY LOCATION
SITE: TuBA CITY

412/18/84 10 42/412/88

REPORT DATE: 02/02/90

FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIP1 BACKGROUND

LOCATION ID - SAMPLE ID AND LOG DATE

940-04 40/07/85 . 910-04 04/08/86 940-04 05/414/88 940-04 09/02/88
: UNIT OF PARAMETER PARAMETER PARAMETER : PARANETER
PARAMETER  MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/~ UNCERTAINTY
ALKALINITY  MG/L CACO3 105. 93. 100. 95.
ALURTNUN nG/L 0.4 - ¢ 0.04 ¢ 0.4
ANRONTUN /L 0.4 - ¢ 0.4 ¢ 0.1 ¢ 0.4
ANTIMONY nG/L - - - -
ARSENIC ne/L - - ( 0.004 ¢ 0.04
BARIUN nG/L - - - -
BERYLLIUN . WG/L - - - : -
BORON n6/L 0.4 - e -
CADMIUN nG/L ¢ 0.004 ¢ 0.004 < 0.004 < 0.004
CALCIUM nG/L 30.9 34, 33.8 : a3.
CHLORIDE NG/L 9.4 ". 9.7 10.6
CHROMIUN nG/L ¢ 0.04 0.02 < 0.04 ¢ 0.04
COBALT nG/L ¢ 0.05 - - -
COND, IN-SITU UMHO/CH - - - -
- CONDUCTANCE  URHD/CH 200. 140. 200. 195.
COPPER nG/L ¢ 0.02 - - -
CYANIDE nG/L o 0.004 - - -
FLUORIDE nG/L - - - : - :
GROSS ALPHA PCI/L - - 5.0 2.4 3.9 1.7 .
GROSS BETA PCI/L - - 2.4 1.2 3.9 1.7
1RON nG/L ¢ 0.03 - ¢ 0.04 ¢ 0.03
LEAD MG/L - - < 0.04 < 0.04
WAGNESIUM  MG/L 6.03 5.04 5.088 6.4
_MANGANESE  MG/L < 0.04 - ¢ 0.04 ¢ 0.04
MERCURY nG/L - - - -
WOLYBDENUN  MG/L 0.2 0.24 [ 0.04 ¢ 0.04
NICKEL nG/L ¢ 0.04 - - -
NITRATE NG/L 2. 3. 13. 4.0
NITRITE MG/L ¢ 0.4 < 0.4 - -
NO2 & NO3  MG/L. - - - -
ORG. CARBON MG/L : - - - -
PB-240 PCIZL - ‘ - - -
PH U 8.38 7.62 8.44 7.6
PHOSPHATE  MG/L - : - - A -
PO-2 10 PCI/L - - - -
POTASSIUN  WG/L 2.44 1.2 0.83 .40
RA-226 PCI/L Co- - 0.4 0.4 0.0 0.4
AA-228 PCI/ZL - - , 0.0 0.8 1.4 1.0
SELENIUN nG/L « 0.005 ¢ 0.005 ¢ 0.005 ¢ 0.00S
SILCON nG/L - - - -
SILICA nG/L 10. : - 1.7 1.7
SILVER nG/L < 0.4 - : - -
S0DTUN NG/L 16. 6.6 3.7 : 14.0
STRONTIUM  MG/L _ 0.2 - - -
BULFATE NG/L 20. 4 ' . 7.4 1. 15.
SULF IDE NG/L e . z . el
TEMP . IN-SITU C-DEGREE. - - - -
TEMPERATURE - C - DEGREE 16. 16. 6. 16.0
TH-230 PCI/L - Z - e
THALLIUM MG/L - - : - : -
TIN nG/L - : - , - _ -
TOTAL SOLIDS MG/L 185. 458. 157. : 146.
TOX n6/L : - : z : :
U-234 . PCI/L - - - -
u-238 PCI/L - - - ' -
URANIUN nG/L 0.0034 0.0028 0.0043 ¢ 0.003

VANADIUM nG/L - - ’ 0.04 . 0.03

v in - - eam



FORMATION DF'COHPLETIsz NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIPz BACKGROUND

GROUND WATER QUALITY DATA BY LOCATION

SITE: TuBA CITY

12/48/84 TOQ 42/42/89
REPORT DATE: 02/02/70

LOCATION 1D - SAMPLE 1D AND LOG DATE

940-04 42/12/86 910-04 06/27/89 944-04 10/07/85 944-04 04/08/86
UNIT OF PARAMETER PARANE TER PARAMETER PARANETER
PARAMETER MEASURE VALUE +/- UNCERTAINTY VALUE +/-~ UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY  MG/L CACO3 91. 401, 84. 74.
ALUMINUN nG/L ¢ 0.4 - © 0.2 -
ANMONTUN MG/L < 0.4 - 0.4 ¢ 0.4
ANT INONY NG/L - - - -
ARSENIC nG/L ( 0.01 ¢ 0.04 - -
BARTUN NG/L - < 0.4 - -
BERYLL IUN nG/L - ¢ 0.005 - -
B8ORON nG/L - - 0.6 -
CaDMIUN nG/L ( 0.004 < 0.004 0.004 < 0.004
caLCclun nG/L 36. - 5.03 16.9
CHLORIDE nG/L 14.5 - .4 9.
CHROMIUM MG/L ¢ 0.04 < 0.04 0.02° 0.02
COBALY nG/L - ¢ 0.03 0.05 -
COND. IN-SITU URHO/CRM - - - -
CONDUCTANCE UMHO/CH 205. 199. 240. 150.
COPPER nG/L - < 0.04 0.02 -
CYANIDE nG/L * - ¢ 0.04 - 0.004. -
FLUORIDE nG/L - 0.2 - -
GROSS ALPHA PCI/L 0.0 4.4 0.5 1.8 - -
GROSS BETA  PCI/L 4.3 4.5 0.8 0.8 - -
IRON nG/L < 0.03 - 0.03 -

. LEAD NG/L < 0.04 ¢ 0.04 - -
MAGNESIUN nG/L 6.7 - 1.07 2.55
MANGANESE NG/t < 0.04¢ - 0.04 -
MERCURY nG/L - ¢ 0.0002 - -
MOLYBDENUM  MG/L < 0.04 < 0.04 0.09 0.48
NICKEL nG/L .- < 0.04 0.04 -
NITRATE nG/L 46.4 24.7 16. 3.
NITRITE ne/L - - 0.4 ( 0.4
NO2 & NO3 MG/L - - C- -
ORG. CARBON' MG/L - - - -
P8-240 PCI/L - - - -
PH sy 7.94 8.05 40.4 9.46
PHOSPHATE ne/L - - - -
P0-240 PCI/L - - - -
POTASSIUN nG/L 1.44 - 9.87 7.57
RA~226 PCI/L 0.4 0.2 0.0 0.4 - -
RA-220 PCI/L 0.4 1.4 0.4 4.2 - -
SELENIUN nG/L ( 0.005 . ¢ 0.005 0.005 < 0.00S
SILCON HG/L - - = -
SILICA nG/L 10. - 4. -
SILVER ne/L - ¢ 0.04 0.04 -
S001UN nG/L 12.4 - 38.4 30,
STRONYIUN MG/L - - 0.4 -
SULFATE na/L 16. 7. 8.2 84.9
Su FIDE ne/L - ¢ 0.4 - -
TENP, IN-8ITU C-~DEGREE - - - -
TEMPERATURE C - DEGREE 16.0 17.0 46. 16.
TH~230 PCI/L - - - -
THALLIUN NG/L - < 0.4 - -
TIN NG/L - < 0.00S = -
TOTAL SOLIDS MG/L 152, 459. 209. 164.
TOX nG/L - - - -
U-234 PCI/L - - - -
u-238 PCI/L - - - -
URANIUM nG/L ¢ 0.003 0.042 0.0062 0.0018
VANAD TUR nG/L 0.02 0.04 - -
ZINC nG/L - 0.023 < 0.005 0.099 -



FORMATION OF COMPLETION: NAVAJD SANDSTONE
HYDRAULIC FLOW RELATIONSHIP: DOUN GRADIENT

GROUND UATER GUALITY DATA BY LOCATION

SITE: TuBAa CITY

42/49/84 TO 42/42/88
REPORT DATE: 02/02/90

LOCATION ID - SAMPLE ID AND LOG DATE

903-04 04/03/865 203-04 03/27/85 903-04 07/24/85 903-02 07/24/85
UNIT OF PARAMETER PARAMETER PARANETER PARAMETER
PARAMETER MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY  MG6/L CACO3 88.00 93.00 88.00 88.00
ALUNINUN nG/L < 0.40 < 0. 40 - -
ANMONIUN nG/L - -4 0.40 (4 0.40 ( 0.10 ( 0.40
ANTINONY NG/L [{ 0.003 [{ 0.003 - -
ARSENIC . mG/L (] 0.04 < 0.04¢ ( 0.04 [} 0.04
BARIUM nG/L < 0.40 < 0.40 0.40 0.20
BERYLLIUM HG/L - - - -
BORON nG/L 4 0.04 0.10 ) 0.20 ! 0. 10
CADMIUN HG/L ( 0.004 (4 0.004 ( 0.004 0.003
CaLCIun NG/L 37.40 38.00 37.00 39.00
CHLORIDE n6/L 43.00 46.00 46.00 46.00
CHROMIUN NG/L [ 0.04¢ ( 0.04 < 0.04 4 0.04
COBALY MG/L ( 0.05 ( 0.05 S 0.05 ( - 0.02
COND, IN-S8ITU UNHO/CN - 230.00 - -
_CONDUCTANCE UMHO/CH 326.00 - ) 460.00 440.00
COPPER n6/L < 0.06 3 0.02 < 0.02 [{ 0.02
CYANIDE nG/L - < - 0.04 - -
FLUORIDE nG/L 0.46 0.20 0.20 ' 0.20 -
GROSS ALPHA PCI/L - ( 3.00 0.70000 2.00 2.00000 2.00 2.00000
GROSS BETA  PCI/L - 2.00 0.20000 2.00 3.00000 3.00 3.00000
IRON NG/L (4 0.03 ( 0.03 : ¢ 0.03 [{ 0.03
" LEAD nG/L (4 0.04 < 0.04 4 0.04 < 0.04
MAGNESIUN n6/L 8.22 7.30 8.20 . 8.¢0"
MANGANESE NG/L [{ 0.0¢ - L 0.04 < 0.04 < 0.04
MERCURY NG/L (] 0.0002 ( 0.0002 ( 0.0002 0.0029
MOLYBDENUN  MG/L [{ 0.04 [{ 0.04 [} 0.04 ( 0.04
NICKEL nG/L (4 0.04 [{ 0.04 < 0.04 [} 0.04
NITRATE MG/L .28.00 40.00 24.00 24.00
NITRITE MG/t - ’ - - -
NO2 & NO3 nG/L - < 0.40 65.50 5.40
ORG. CARBON NG/L 4.50 1.00 ( 4.00 5.00
PB8~240 PCI/ZL 4 4.50 0.20 0.70000 0.80 0.80000 0.30 0.70000
PH ] su 7.83 7.20 7.86 7.86 :
PHDSPHATE nG/L [} 0.45 < 0.40 - . . - )
P0-240 PCI/L [{ 1.00 0.60 0.60000 0. 40 - 0.50000 -0.40 0.30000
POTASSIUN nG/L 4.76 41.60 "4.50 4.60 .
RA-224 PCI/L [} 4.00 1.40 0.40000 4.00 0.30000 0.90 0.20000
RA-228 PCI/L 4.50 -0.70 0.70000 -0.20 0.80000 0.60 0.80000
SELENIUN NG/L ( 0.00% 3 0.005 [ 0.005 0.007 i
SILCON nG/7L 6.60 - - -
SILICA HB/L - 42.00 - -
SILVER NG/L [ 0.04 < 0.04 4 . 0.04 ( 0.04
sO00IUN ne/L 40.40 14.00 9.00 $4.00
STRONTIUM nG/L 0.65 0.60 0.60 0.70
SULFATE nG/L 44.00 20.00 48.00 48.00
SULFIODE NG/L - ( 0. 40 < 0. 40 < 0.40
TEMP, IN-SITU C-DEGREE - 45.00 - -
TENPERATURE C - DEGREE 42.00 - 49.00 49.00
TH-230 PCI/L < 4.00 0.00 0.20000 0.00 0.40000 . -0.40 0.10000
THALLIUN. nG/L - - - -
TIN nG/L < 0.00% 0.007 C. 0.50 < 0.50
TOVYAL SOLIDS mG/L 190.00 480.00 420.00 180.00
T0X NG/L - < 0.140 - -
U-234 PCI/L 2.00 - - -
u-238 PCI/L ( 4.00 - - -
URANTUNM NG/L - 0.004 0.004 0.008
VANADIUN NG/L 4 0.04 0.04 ( 0.04 0.04
egiapeiy —r . A Aarm n nas N ang 0.009



FORMATION OF COMPLETION: NAVAJO SANDSTONE

HYDRAULIC FLOW RELATIONSHIP: DOUWN GRADIENT

GROUND WATER QUALITY DATA BY LOCATION

SITE: TuBA CITY

42/48/84 TO 42/42/88
REPORT DATE: 02/02/90

LOCATION 1D -~ SAMPLE ID AND LOG DATE

903-03 07/24/85 903-04 07/24/85 903-05 07/24/85 903-04 04/03/86

UNIT OF PARANETER PARANETER PARANETER PARAMETER
PARARETER NEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/~ UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY  NG/L CACO3 86.00 88.00 86.00 90.
ALUNINUN nG/L - - - -
ARRONIUN n6/L < 0.10 < 0.140 ( 0.10 0.3
ANT IMONY NG/L - - - .
ARSENIC nG/L ( 0.04 < 0.04 ¢ 0.04 -
BARIUN nG/L 0.40 0.20 0.20 -
BERYLLIUN nG/L - - - -
BORON MG/L 0.20 0.20 0.20 -
caDMIUN MG/L ( 0.004 0.003 0.003 4 0.004
caLCIUN nG/L 38.00 39.00 39.00 38.4
CHLORIDE nG/L 46.00 44.00 45.00 46.
CHROMIUN NG/L < 0.04 ¢ 0.04 ¢ 0.04 0.02
COBALT ne6/L < 0.05 ( 0.05 « 0.08 -
COND. IN-SITU UMHO/CN - - - -
CONDUCTANCE URHO/CH 460.00 460.00 440.00 240.
COPPER mG/L - ¢ 0.02 ¢ 0.02 0.02 -
CYANIDE nG/L - - - -
FLUORIDE MG/L 0.20 0.20 ) 0.20 : -
GROSS ALPHA - PCI/L 2.00 2.00000 3.00 2.00000 3.00 2.00000 -
GROSS BETA PCI/L 4.00 3.00000 3.00 3.00000 4.00 3.00000 -
1RON nG/L < 0.03 0.09 < 0.03 -
LEAD RG/L < 0.04 < 0.04 < 0.04 -
MAGNESIUM RnG/L " 8.00 8.10 8.20 7.79
MANGANESE NG/L 0.04 4 0.04 < 0.04 -
MERCURY nG/L 0.0004 0.0002 ( 0.0002. -
MOLYBDENUN  MG/L ( 0.04 < 0.04 -« 0.04 0.4
NICKEL . NG/L | 0.04 < 0.04 < 0.04 -
NITRATE NG/L 24.00 25.00 25.00 S.
NITRITE nG/L - - - < 0.4
NO2 & NO3 nG/L 5.50 .70 5.70 -
ORG. CARBON nMG/L 3.00 2.00 . 3.00 S -
PB-240 PCI/L 0.20 0.70000 0.20 < 0.70000 0.00 0.70000 -
PH Su 7.86 7.86 7.86 7.684
PHOSPHATE nG/L - - - : . -
PO-240 PCI/L -0.40 0.30000 -0.20 0.30000 0.00 -0.30000 -
POTASSIUN nG/L 1.60 1.60 : 4.60 4.67
RA-226 PCI/L 1.30 0.20000 4.40 0.30000 4.40 ~ 0.20000 -
RA~228 PCI/L 0.00 0.90000 -0.50 0.70000 ~0.40 4.00000 -
SELENIUN M6/l < - 0,005 < 0.00S ( 0.005 ( 0.005
SILCON: nG/L - - - -
SILICA nG/L - - - -
SILVER nG/L < 0.04 < 0.04 4 0.04 -
s0DIum ne/L . 44.00 14.00 44.00 12. 14
BTRONTIUN HNG/L 0.70 0.70 0.70 -
SULFATE nG/L 49.00 - 45.00 48.00 39.4
SULFIDE . MG/L < 0.0 -« 0.40 ¢ 0.40 -
TEMP. IN-81TU C-DEGREE - : - - -
TEWPERATURE C -~ DEGREE 19.00 49.00 19.00 16,
TH-230 PCI/L 0.00 0.40000 0.00" 0. 40000 0.00 0.40000 -
THALL JUM nG/L - - - -
TIN nG/L ¢ 0.50 ¢ 0.50 < 0.50 -
TOTAL SOLIDS MG/L 480.00 490.00 460.00 490.
Tox nG/L - - : - -
U-234 PCI/L - - - -
u-238 PCI/L - T - - -
URANIUN HG/L 0.004 . 0.004 0.005 0.0047
VANAD1UNM HG/L < 0.014 ¢ 0.04 < 0.04 -
ZINC NG/L 0.007 0.006 0.048 -



FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIPs DOWN GRADIENY

GROUND UATER QUALITY DATA BY LOCATION
SITE: TuBA CITY

42/18/84 TO 42/42/88

REPORY DATE: 02/02/90

LOC“TION ID - SAMPLE ID AND LDG DATE

903-04 05/14/88 903-01 09/02/88 903-04 42/43/88 903-04 06/26/89
UNIT OF PARANETER PARANETER PARAMETER ~ PARANETER
PARAMETER  MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY  MG/L CACO3 2. 88. s02. 95.
ALURINUR NG/L - 0.04 « 0.4 < 0.4 ) -
ANNONIUN nG/L « 0.4 « 0.4 ' € 0.4 -
ANTIMONY ne/L - - . _ --
ARSENEC nG/L « 0.004 ‘ 0.04 < 0.04 < 0.04
BARTUN nG/L - - - 0.4
BERYLLIUR  MG/L - - : - « 0.006
BORON nG/L - - - -
CADMIUN nG/L < 0.004 ¢ 0.004- ¢ 0.004 < 0.004
CALCIUMN nG/L 44.2 44, A6. :
CHLORIDE NGAL 16. 15.7 6.2 -
CHRONIUN nG/L ¢ 0.04" ( 0.04 < 0.04 < 0.04
COBALT nG/L - - - L ¢ 0.03
COND, IN-SITU UMHO/CH - - - -
- CONDUCTANCE UMHO/CM 260. 255. 255. 246.
COPPER NG/L - - < 0.04
CYANIDE nG/L - - - ¢ 0.04
FLUORIDE nG/L - - - 0.2
GROSS ALPHA PCI/L 4.3 2.5 21. 3.2 5.8 2.3 . 2.5 2.6
GROSS BETA  PCI/L 3.0 1.3 12, 2.2 2.7 1.7 1.2 1.4
IRON nG/L « 0.04 « 0.03 « 0.03 -
LEAD nG/L < 0.04 < 0.04 < 0.04 < 0.04
MAGNESIUM  WG/L 9.03 . 9.3 10.0 -
MANGANESE  NG/L ¢ 0.04 ¢~ 0.0% < 0.04 -
NERCURY nG/L - - - < 0.0002
MOLYBDENUN  WG/L ¢ 0.04 ¢ 0.04 g 0.04 < 0.04
NICKEL nG/L - : . : - : ( 0.04
NITRATE nG/L 3. 26.2 _ . 5.7 . az.
NITRITE NG/L - . - : z
ND2 & NO3  WG/L - - - ‘ -
ORG. CARBON MG/L - - - -
PB-240. PCI/L - - - -
PH SU 7.58 7.27 7.56 7.83
PHOSPHATE  MG/L. : z - -
PO-210 PCI/L - - - -
POTASSIUN  MG/L 1.22 1.48 1.57 -
RA-226 PCI/L 0.4 0.2 0.4 0.2 0.2 0.1 0.4 0.3
RA-228 PCI/L 0.0 0.8 0.9 1.0 1.3 4.3 4.9 0“4
SELENTUM nG/L ‘ 0.005 « 0.005 ¢ 0.005 < 0.005
SILCON nG/L - - - -
SILICA nG/L 11.9 2.4 12. -
SILVER nG/L - - - ¢ 0.04
SODIUN nG/L 14.0 14.3 9.5 -
" STRONTIUM nG7L - - - -
SULFATE nG/L 26. 7.
SULF IDE ne/L - 7. z7. « o
T : : :
- DEGREE 15.0 16.
TH-230 PCI/L : -0 16.8 16.0
THALLIUN NG/L - - - ¢ 0.4
/L 202. . ' :
ToX nG/L . 188. 203. 242.
V-234 PCI/L - z - -
u-238 PCI/L - - - -
URANTUN nG/L 0.0045 ¢ 0.00
VANADIUM nG/L 0.04 002 ‘ 00 ey’
ZINC MG/L ¢ 0 anc Ze Ve . .



FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIPs DOMN GRADIENT

31TE: Tuda CITY
42/48/84 T0 42/42/8
REPORT DATE: 02/02/

(:]
90

SROUND UATER QUALITY DATA BY LOCATION

~—- LOCATION 1D - SAWPLE ID AND LOG DATE

' 908-03 03/29/85

908-04 04/29/8S 908-01 03/29/85 908-02 03/29/8%

UNIT OF PARARETER PARAMETER o PARAMETER PARAMETER -
PARAMETER MEASURE VALUE +/~ UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/= UNCERTAINTY VALUE +/= UNCERTAINTY
ALKALINITY  MG/L CACO3 1405.00 1243.00 4243.00 . 4243.00
ALUNINUR MG/L < 0.140 < 0.40 < 0.140 < 0.40
AMMONIUN MG/L 89.00 140.00 410.00 110.00
ANTINONY MG/L ¢ 0.003 < 0.003 < 0.003 < 0.003
ARSENIC nG/L < 0.04¢ < 0.04 ¢ 0.04 ¢ 0.04
BARIUN nG/L ¢ 0.40 ¢ 0.40 < 0.40 < 0.40
BERYLLIUM nG/L - - - -
BORON MG/L - 0.48 0.30 0.30 0.30
CADMIUN nG/L « 0.004 0.034 0.033 0.039
cALCIUN nG/L §37.00 540.00 §20.00 §50.00
CHLORIDE nG/L 420.00 420.00 400.00 96.00
CHROMIUN nG/L < 0.04 0.04 0.04 0.04°
COBALT MG/L ¢ 0.06 0.00 0.06 0.06
COND. IN-SITU UNHO/CM - 6000.00 6000.00 6000.00
CONDUCTANCE UMHO/CM 8590.00 - - -
COPPER nG/L < 0.02 0.02 0.03 0.02
CYANIDE MG/L - < 0.0 < 0.04 < 0.04
FLUORIDE MG/L 0.46 < 0.40 < 0.40 < 0.40
GROSS ALPHA PCI/L. - ¢ 420.00 25.00000 - -
GROSS BETA PCI/L - 76.00 7.00000 - -
IRON - nG/L < 0.03 0.05 0.05 " 0.08
LEAD nG/L < 0.04 ¢ 0.04 ¢ 0.04 ¢ 0.04
MAGNESIUN nG/L 847.00 740.00 . 670.00 700.00
MANGANESE MG/L 0.29 0.33 0.32 . 0.33
MERCURY nG/L ( 0.0002 ¢ 0.0002 ol 0.0002 ¢ 0.0002
MOLYBDENUN  MG/L ¢ 0.04¢ ¢ 0.04 < 0.04 ¢ 0.04
NICKEL MG/L ¢ 0.04 0.49 0.47 L 0.24
NITRATE MG/L 4300.00 4300.00 4300.00 . 4300.00
NITRITE nG/L - - - -
NOZ & NO3 nG/L - 0.70 . 0.70 0.70
ORG. CARBON MG/L - 4.00 4.00 * 2.00
PB-240 PCI/L < 1.50 0.90 0.90000 0.70 0.680000 0.90 0.80000°
PH sy 6.94 6.37 6.37 - 6.37
PHOSPHATE MG/L ¢ 0.18 ¢ 0.40 < 0.40 < 0. 40 .
P0-240 PCI/L I 1.00 0.00 © 0.20000 0.40 0.30000 0.00 0.20000
POTASSIUN nG/L 24.10 24.00 20.00 24.00 :
RA-226 PCI/L ( 1.00 2.00 0.50000 0.20 0.30000 0.10 0.30000
RA-220 PCI/L < 1.00 0.10 0.80000 0.20 0.80000 1.20 0.80000
SELENIUN NG/L 0.04 0.058 0.06 0.053
SILCON nG/L 12.40 - - -
SILICA nG/L - 26.00 26.00 25.00
SILVER nG/L ¢ 0.0¢ o 0.02 0.03 0.03"
so01uUN MG/L 585.00 $80.00 §50.00 $60.00
STRONTIUN nG/L 6.60 5.50 5.30 §.30
SULFATE nGrL 3900.00 3900.00 3900.00 . 3700.00
SULFIDE MG/L - ¢ 0.40 < 0.10 < 0. 40
TEWP, IN-SITU C~DEGREE - 12.60 42.50 42.50
TEWPERATURE C - DEGREE 40.90 - - -
TH-230 PCI/L ¢ 4.00 0.00 0. 40000 0.10 0.20000 0.40 0.20000
THALLIUN ne/L - - .- -
TIN NG/L ¢ 0.00S { - 0.0% K 0.05 < 0.0%
TOTAL SOLIDS MG/L 8550.00 8200.00 8400.00 7900.00
TOX nG/L - o« 0.10 - = -
U-234 PCI/L 70.00 - - -
u-238 PCI/L 37.00 - - -
URANIUN nG/L - © 0,49 0.48 0.20
VANAD IUN nG/L 0.02 < 0.04 0.01 0.04
ZINC nG/L 0.144 0.066 0.068 0.06



GROUND WATER QUALITY DATA BY LOCATION
SITE: TuBA CITY

12/48/84 TO 12/42/88

REPORT DATE: 02/02/90

FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIPs ODOUN GRADIENT

LOCATION ID - SAMPLE ID AND LOG DATE

908-04 03/29/65 . 908-04 07/25/85 908-04 04/03/86 908-04 05/42/88
UNIT OF PARAMETER PARAME TER . PARAMETER ) PARANETER

PARAMETER MEASURE VALUE +/- UNCERTAINTY  ° VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
" ALKALINITY  MG/L CACO3 4243.00 1059.00 4025. 924,

ALUMINUN nG/L ¢ 0. 40 - - 0.78

ARMONIUN nG/L 420.00 98.00 - 96. . 444,

ANT INONY HG/L < 0.003 - - -

ARSENIC nG/L < 0.04 < 0.04 - 0.047

BARIUN "G/L < 0. 40 ¢ 0.10 - - .
BERYLLIUN nG/L - - - - -

BORON - nG/L 0.30 0.20 - -

CADMIUN MG/L _ 0.035 0.044 ¢ . 0.004 N 0.004

caLCIun nG/L 560.00 530.00 545. §99.

CHLOR IDE PG/L 400.00 430.00 : 53. 97.

CHROMIUN "G/L 0.04 0.04 0.06 0.47

COBALY nG/L 0.06 < 0.05 - -

COND, IN-SITU UMHO/CM 6000.00 - - -
CONDUCTANCE UmHO/CM - - $500.00 5500. . 6000.

COPPER -MG/L 0.03 : 0.02 - -

CYANIDE "G/L ¢ 0.04 » - - .-

FLUDRIDE nG/L < 0.40 0. 10 - ' -

GROSS ALPHA PCI/L - 470.00 400.00000 - 440. 40,
GROSS BETA PCI/L - ~48.00 94.00000 - 48. 24.
IRON HG/L 0.05 0.04 - 0.13

LEAD nG/L < 0.04 < 0.04 - 0.02
MAGNESIUM HG/L 690.00 790.00 723, 753.

MANGANESE "G/L 0.35 0.30 - 0.40

MERCURY NG/L 't 0.0002 0.0002 - -

MOLYBDENUM  MG/L < 0.04 < 0.04 0.14 0.42

NICKEL NG/L 0.24 : : 0.48 - -

NITRATE nG/L - 4500.00 - 4300.00 ) 290. $400.

NITRITE nG/L - . - : < 0.4 -

NO2 & NO3 NG/L 0.60 300.00 - -

ORG. CARBON MG/L 4.00 , 3.00 - ) -

PB-240 PCI/L 0.60 -0.80000 0.40 0.90000 - -

PH -] 6.37 6.33 b.44 ' 6.77

PHOSPHATE nG/L < 0.40 - - -

PO-240 PCI/L 0.30 0.40000 -0.140 0.40000 - : -

POTASSIUN MG/L 24.00 49.00 26.4 35.7 -

RA-226 PCI/L . 0.40 0.40000 0.10 0.20000 - 0.4 0.2
. RA-228 PCI/L -0.30 0.70000 _ 0.80 0.80000 : - : : 4.0 - 0.9
SELENIUN nG/L 0.053 0.066 < 0.00S 0.039

SILCON NG/L ‘ - - - -

SILICA ne/L 26.00 - . - 24.6

SILVER NG/L 0.02 0.04 - -

S0DIUM ne/L §60.00 500.00 440, : 606.

STRONTIUN nG/L 4.80 5.40 - -

SULFATE "G /L 3900.00 3600.00 4040, 3820.

SULFIDE nG/L 4 0.40 ’ [4 0.410 - -

TEWP, IN-S1TU C-DEGREE 42.50 - - -
TENPERATURE C - DEGREE - 47.00 16. © 46,

TH-230 PCI/L -0.00 0.40000 0.00 © 0.40000 - -

THALL TUN nG/L - , - - -

TIN nG/L < 0.05 < 0.50 - : -

TOTAL SOLIDS MG/L 8400.00 8000.00 8350. 7640.

TOX nG/L - - - =

U-234 PCI/L - - -~ -

u-238 PCI/L - - - -

URANIUM nG/L 0.48 0.24 0.427 0.0820
VANADIUM nG/L 0.04 < . 0.04 » - 0.09

fa- . - 0.073



GROUND WATER QUALITY DATA BY LOCATION
SITE: TUBA CITY _ )
12/40/784 TO 42/42/88 - ' ' l
REPORT DATE: 02/02/90 :

FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIP: DOWN GRADIENT

LOCATION ID - SAMPLE ID AND LOG DATE

908-014 09/44/88 908-04 42/43/88 908-04 04/27/89 909-04 04/04/85

: UNIT OF PARAMETER PARAMETER PARAMETER PARAMETER
PARAMETER MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/~ UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY  MB/L CACO3 940. 916, 907. ‘ 334.00
ALUMINUN nG/L ¢ 0.4 < 0.4 - ¢ 0.40
AMMONI UM MG/L - 443. 156. - 0.20
ANTIMONY - M6/L - - . : - 4 - 0.003
ARSENIC MG/L £ 0.04 4 0.04 [4 0.04 4 0.04
BARIUM MG/L - ] - < 0.4 ¢ 0.40
BERYLLIUN nG6/L - - [ 0.005 - B
BORON MG/L - - - 0.09
CADMIUN neAL ¢ 0.004 < 0.004 « 0.004 < 0.004
cALCIUM nG/L 560. 570. - 840.00
CHLORIDE NG/L 104. i 100. - 246.00
CHROMIUN nG/L . ¢ 0.04 ¢ 0.04 © o« 0.04 ! 0.04
COBALT NG/L - . _ - ( 0.03 - (  0.08
‘COND, IN-SITU UMHO/CNM - r - : - -
CONDUCTANCE UNHO/CM 6400. §000. 4900, 4890.00

- COPPER nG/L - - ¢ 0.04 . < 0.02
CYANIDE MG/L - ) - . o 0.04 -
FLUORIDE nG/L - : - « 0.4 ¢ 0.04

. GROSS ALPHA PCI/L 459. 48. 106, 50. 40, 56. -
6ROSS BETA PCI/L es. 34. 27. 3a. 34, 29. -

" IRON MB/L «  0.03 0.03 - : 1.96
LEAD MG/L ¢ 0.04 ¢ . 0.04 _ ¢ 0.04 < 0.04
MAGNESIUN nG/L 690. 740. ’ - . 469.00
MANGANESE nG/L : 0.08 © 0.08 - 0.09
MERCURY NG/t - - ¢ 0.0002 ¢ 0.0002
MOLYBDENUN  MG/L < 0.04 ¢ 0.04 ¢ 0.04 < " 0.04
NICKEL MnG/L - " - 4 0.04- { 0.04
NITRATE .  MG/L 620. 880. 840. 4400.00
NITRITE ~  MG/L - . - - -

" ND2 & NO3 nG/L - . - ' - : -
ORG. CARBON MG/L - - _ .- 1.40
PB-210 PCI/L - - - ¢ 4.50
PH sU b.46 4.48 6.67 6.67

. PHOSPHATE NG/L : - - . - [4 0.1%6
PO-210 PCI/L - - - : < 4.00
POTASSIUN MG/L 12.4 . 22.4 - : 6.04
RA-226 PCI/L 0.4 0.4 0.2 0.4 0.2 0.2 ¢ 1.00
RA-228 PCI/L 0.8 4.2 0.4 1.4 0.9 1.2 < 1.00
SELENIUN MG/L 0.040 0.022 0.005 , 0.006
SILCON n6/L - - - 9.70
SILICA ne/L - 23.2 24. - -
SILVER mB/L - - - < 0.04 < 0.04
s0DIUN NG/L _ 490. - 540. - . 164.00
STRONTIUNM we/L - - . - - : . 6.96

. SULFATE nG/L 3700. 3640. : azzo. 1400.00
SULFIDE n6/L . - - - : <. 0.4 : -
TENP, IN-SITU C-DEGREE - - - -
TEMPERATURE C -~ DEGREE 4. 5.5 1.9 43.00
TH-230 - PCI/L - : - B S - ¢ 1.00

. THALLIUN MG/L - - - 0.4 -
TIN nG/L - - - ¢ 0.04 o 0.007
TOTAL SOLIDS MG/L 7300. 7290. ©7220. 4470.00

. TOX nG/L ' - ‘ - - . -
U-234 PCI/L - - . - 408.00
u-238 PCI/L - ' - - : 22.00
URANIUN nG/L 0.437 : 0. 444 0.467 . -
VANADIUN ne/L - 0.03 . 0.04 C 0.04 0.02 B

ZINC - MG/L 0.005" 0.033 : (o 0.005 0.08



FORMATION OF COMPLETION: NAVAJO SANDSTONE

HYDRAULIC FLOW RELATIONSHIP: DOUN GRADIENT

GROUND WATER QUALITY DATA BY LOCATION

SITE: TuBA CITY
42/49/84 T0 42/42/8
REPORT DATE: 02702/

909-04 03/29/8%5

909-04 07/24

B
90

/85

-- LOCATION ID - SAMPLE ID AND LOG DATE

909-02 07/24/85

909-03 07/24

/85

VALUE +/- UNCERTAINTY

PARAMETER
VALUE +/- UNCE

RTAINTY

PARAMETER
VALUE +/~- UNCERTAINTY

PARANETER
VALUE +/- UNCE

RTAINTY

UNIT OF PARANETER
PARAMETER MEASURE
ALKALINITY MG/L CACO3 347.00
ALUMINUN NG/L 0.20
ARMONIUN HG/L 0.20 -
ANTINONY nG/L [§ 0.003
ARSENIC HG/L ¢ 0.014
BARIUN nG/L ( 0.40
BERYLLIUN nG/L -
BORON HG/L 0.40
CADMIUN MG/L 0.033
CaLCIUM HG/L 800.00
CHLORIDE HG/L . 200.00
CHROMIUN nG/L - 0.03
COBALT MG/L 0.06
COND, IN-SITU UMHO/CH 3500.00
CONDUCTANCE UMHO/CH -
COPPER nG/L- 0.03
CYANIDE HG/L [ 0.04
FLUORIDE NG/L < 0.40
GROSS ALPHA PCI/L ( 70.00
GROSS BETA PCI/L 26.00
IRON nG/L 0.06
LEAD nG/L ( 0.04
MAGNESIUN HG/L 460.00
MANGANESE NG/L 0.07
MERCURY nG/L « 0.0002
MOLYBDENUN  MG/L 4 0.04
NICKEL nG/L 0.48
NITRATE nG/L 4400.00
NITRITE NG/L -
NDO2 & NO3 n6/L < 0.10
ORG. CARBON MG/L 4.00
PE8-240 PCI/L 0.90
PH SuU 6.46
PHOSPHATE nG/L ( 0.40
PO-240 ’ PCI/L 0.00
POTASSIUN NG/L 5.50
RA-226 PCI/L : 0. 40
RA-220 PCI/L 0.90
SELENIUN nG/L 0.005
SILCON nG/L -
SILICA nG/L 48.00
SILVER NG/L 0.04
SO0 IUN NG/L 460.00
STRONTIUN nG/L . 7.90
SULFATE MG/L 4600.00
SULFIDE nG/L < 0.40
TEMP, IN-S1TU C-DEGREE 14.50
TERPERATURE C -~ DEGREE -
TH-230 PCL/L 0.00
THALLIUN RG/L -
TIN' nG/L < 0.05
TOTAL SOLIDS MNG/L 4600.00
T0X . nG/L 0.90
U-234 PCI/L -
u-238 PCI/L -
URANIUM NG/L 0.088
VANAD IUN MG/t ( 0.04

rruc - s A A

22.00000
3.00000

0.80000
0.30000

0.40000
0.80000

©. 40000

345.00
.0.40

( 0.04

0.40

0.20

0.04
790.00 .

240.00

0.02

0.05

-3800.00

< 0.02
0.0
43.00
48.00
0.04

¢ 0.04
460.00

0.05 .
0.0002

< 0.04
0.16
970.00
220.00
2.00

0.10

4.34
-0.40
4.70

0.50

0.30
0.043

0.04
470.00
8.60
4400.00

¢ 0.40
17.00

0.00

« 0.50
4000.00

0.072
( 0.04

28.00000
27.00000

0.80000

0.30000

0.20000

0.80000

0.40000

-~

~ o~

345.00
0.40

0.04
0.40
0.20
0.042
830.00
240.00
0.04
0.05

3800.00
0.02
0.40

35.00
45.00
0.03
0.06
460.00
0.03
0.0002
0.04
0.5
4400.00

240.00
4.00
0.20
6.34

~0. 40
6.40
0.70
0.00
0.047

0.04
470.00
8.70
4400.00
0.40

47.00
-0. 40

0.50
4400.00

0
.0

[ R -X -]
1 @

26.00000
26.00000

0.90000
0.30000

0.20000
0.80000

0.40000

~o

(

(

345.00
0.40

0.04
0.410
0.20
0.047
830.00
240.00
0.04
0.05

3800.00
0.02
0.40

32.00
24.00
0.03
0.04
160.00
0.03
0.0002
0.04
0.144
4000.00

230.00
4.00
~0. 40
6.34

0.00
6.20
0.10
0.00
0.009

0.04
470.00

© 8.80
1400.00
0.10
47.00
0.00
0.50
4400.00

0.08
0.014

A nn

26.00000
27.00000

0.60000
0.40000

0.20000
0.80000

0. 40000



GROUND UWATER QUALITY DATA BY LOCATIO!
SITE: TuBAa CITY )
42/18/84 VO 42/42/88°
REPORT DATE: 02/02/90

FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIP: DOUN GRADIENY

LOCATION ID - SAMPLE ID AND LOG DATE

909-04 07/24/85 909-05 07/24/85 909-04 05/46/80 909-04 09/44/88
. UNIT OF PARAMETER . PARANE TER PARAMETER : PARAMETER .
- PARANETER  WEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY " VALUE ¢/~ UNCERTAINTY VALUE +/~ UNCERTAINTY
ALKALINITY  MG/L CACO3 246.00 345.00 _ aza. 340.
ALURINUN nG/L - - 0.28 < 0.4
ARNONTUN NG/L < 0.10 ¢ 0.10 A( 0.4 < 0.4
ANTINONY . MG/L - - - S -
ARSENIC KG/L < 0.04 4 0.04 0.009 < 0.04
BARTUN nG/L < 0.40 < 0. 40 - -
BERYLLIUN  WG/L - - - -
BORON NG/L 0.20 0.30 - - -
CADAIUN nG/L 0.016 0.044 Co 0.002 < 0.004
cALCIUN NG/ 790.00 830.00 844. 720.
CHLORIDE MG/L 240.00 240.00 220. 203,
CHROMIUN nG/L 0.02 0.04 T 0442 < 0.04
COBALT nG/L 0.06 0.06 - -
COND, IN-SITU URHO/CM - - - -
CONDUCTANCE  UMHO/CH 3800.00 3800.00 3600. 3650.
COPPER nG/L 0.02 0.02 - -
CYANIOE "G/t - - - - - o
FLUORIDE nG/L _0.40 . 0.140 - - :
GROSS ALPHA PCI/L 45.00 " 43.00000 43.00 28.00000 5O.. . 72. 25.
GROSS BETA PCI/L 8.00 49.00000 - 18.00 . 27 .00000 39. 16. 59. 24,
TRON - nG/L . 0.06 0.05 0.09 ¢ 0.03 ‘
LEAD ne/L < 0.04 , < 0.04 0.04 ¢ 0.04
WAGNESIUM  MG/L 430.00 150.00 . 153. : 144,
MANGANESE  MG/L 0.02 0.02 : 0.02 ¢ 0.04
MERCURY nG/L 0.0002 , 0.0003 - -
MOLYBDENUR  MG/L < 0.04 o 0.0¢4 _ 0.04 < 0.04
NICKEL nG/L 0.47 0.145 C= -
NITRATE nG/\ 4400.00 1000.00 1070. 730.
NITRITE ne/L - - - -
NO2 & NO3  PG/L 240.00 230.00 - -
ORG. CARBON MG/L 4.00 o 4.00 - -
PB-240 PCI/L 0.50 0.60000 -0.20 0.60000 - -
PH sy 6.34 6.34 6.84 6.65
PHOSPHATE  MG/L - - - -
. PO-240 PCI/L -0.40 0.30000 0.00 0.40000 .- -
POTASSIUN  MG/L $.30 5.20 4.90 5.2
RA-224 PCIL -0.40 0.20000 0.10 0.20000 0.1 0.2 - 0.2 0.2
RA-228 PCI/L 0.30 0.70000 0.20 0.90000 0.7 0.8 1.8 2.0
SELENIUN nG/L .0.043 . 0.047 0.043 « 0.008 -
SILCON HG/L - - - -
SILICA nG/L - - 18.8 7.7
SILVER nG/L 0.04 ¢ 0.04 - -
S0DIUM HG/L 420.00 470.00 178, 74,
STRONTIUN  MG/L - 5.30 8.40 - -
SULFATE nG/L 1400.00 1400.00 1660. 4680.
SULFIDE NG/L ¢ 0.40 ¢ 0.40 .- -
TEWP, IN-SITU C-DEGREE - - : - -
TEWPERATURE C - DEGBREE 47.00 47.00 16.5 19.0
TH-230 eCIAL 0.00 0. 10000 0.10 0.20000 - -
THALLIUN nG/L - . - . - -
TIN nG/L ¢ 0.50 : ¢ 0.50 - -
TOTAL SOLIDS WG/L 4500.00 4500.00 4610, 4270.
ToxX nG/L - - . -
U-234 PCI/L - - - -
u-239 PCI/L - - - -
URANIUN nG/L : 0.092 0.075 0.0560 0.064
VANADIUN nG/L < 0.04 , < 0.04 0.05 ¢ 0.04
ZINC nG/L 0.037 0.034 0.024 < 0.00§



FORMATION OF COMPLETIONs NAVAJD SANDSTONE
HYDRAULIC FLOU RELATIONSHIP: DOUN GRADIENT

GROUND WATER QUALITY DATA BY LOCATION

SITE: TuBA CITY
42/ 18/84 TD 42/42/88
REPORT DATE: 02/02/90

-- LOCATION ID ~ SAMPLE ID AND LOG DATE

VANAD TUN

MG/L (

909-04 42/43/88 909-04 06/28/89 942-04 08/29/856 942-04 04/44/86
UNIT OF PARANETER PARAMETER PARAMETER PARAMETER :

PARANETER MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/—~ UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY MG/L ‘CACO: 346. 316, 250. 238.
ALURINUN nG/L -4 0.4 - 0.4 -
AMMONIUN MG/L [ 0.4 - 0.4 0.3
ANT IRONY n6/L - - - -
ARSENIC nG/L [} 0.04 < 0.04 - -
BARIUN MG/L - < 0.4 - -
BERYLLIUN NG/L - ( 0.005 ; - -
BORON NG/L - - 0.4 -
CADMIUN MG/L [{ 0.004 0.004 0.004 0.003
CaLCIUN NG/L - 890. - 224. 247.
CHLORIDE MG/L 240, - 27. 30.
CHROMIUM NG/L 4 0.04 ( 0.04 0.04 0.03
COBALY NG/L - ( 0.03 0.05 -
COND. IN-S1ITU UmHO/CH - - - -
CONDUCTANCE UMHO/CH 3200. 3500. 4200. 700.
COPPER NG/L - [ 0.04 0.04 -
CYANIDE NG/L - < 0.04 0.014 -
FLUORIDE NG/L - : < 0.4 - -
GROSS ALPHA PCI/L 29. 22. 60. 42, - -
GROSS BETA PCI/L 49.0 48.0 27. 49. - -
IRON NG/L < 0.03 - 0.05 -
LEAD NG/L { 0.04 < 0.04 - -
MAGNESIUM NG/L 456. - AS. 4 48.2
MANGANESE NG/L [{ 0.0¢ - 0.44 -
MERCURY NG/L - ( 0.0002 - -
MOLYDDENUN  MG/L (4 0.04 < 0.04 0.08 0.23
NICKEL MG/L - ( 0.04 0.09 -
NITRATE MG/L 940. 890. _470. b4,
NITRITE MG/L - - 0.04 0.4
NOZ & NOJ NG/L - - - -
DRG. CARBON MG/L - - - -
PB-240 PCI/L - - - -
PH , su 6.50 6.83 7.04 6.76
PHOSPHATE NG/L - - - -
PO-240 PCI/L - - - -
POTASSIUN NG/L 4.9 - ' 3.64 4. 46
RA-226 PCI/L 0.4 0.4 0.0 0.4 - -
RA-228 PCI/L 0.6 4.4 ' 0.0 4.4 - -
SELENIUM NG/L [{ 0.00S < 0.005 0.005 0.00S
SILCON MG/L - - - -
SILICA NG/L 6. - 12. -
SILVER NG/L - < 0.04 0.04 -
S5001UN NG/L 480. - 48, 39.3
STRONTIUN MG/L - - 0.4 -
SULFATE nG/L 4680. 41690, 407. A39.
SULFIDE NG/L - < 0.4 - -
TERP, IN-SITU C-DEGREE - - - -
TEMPERATURE € - DEGREE: 45.5 47.0 48. 47.
TH-230 PCI/L - - - -
THALLIUN MG/L - (4 0.4 - -
TIN MG/L - ¢ 0.04 - -
TOTAL SOLIDS WMG/L 4220. 4200, 4360. 4340,
TOX n6/L C - - C - -
u-234 PCI/L - - - -
u-238 PCI/L - - - -
URANIUN nG/L 0.072 0.085 0.048 0.0242

0.04 - -



GROUND UATER QUALITY DATA BY LOCATION
SITE: TuBA CITY

12/48/84 TO 42/42/88

REPORT DATE: 02/02/90

FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYORAULIC FLOW RELATIONSHIP: DOWN GRADIENT

LOCATION ID - SAMPLE ID AND LOG DATE

942-02 04/44/86 942-03 - 04/11/86 942-04 04/44/86 T 942-05 04/44/84°

: UNIT OF PARAMETER : PARAMETER ‘ PARAMETER : PARANETER
PARAMETER  MEASURE “VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY . VALUE +/- UNCERTAINTY
ALKALINITY' MG/L CACO3 238. : 238. . . 238. _ 238.
ALUMINUN  NWG/L - - : - o -
ARNONIUN nG/L : 0.2 0.2 0.2 0.3
ANT IMONY NG/L - - z 0.
ARSENIC nG/L : - - - -
BARIUN NG/L - - - -
BERYLLIUM  MG/L - - - -
BORON - MG/ - - - -
caDMIUN nG/L 0.003 0.003 0.003 0.003
cALCIUN nG/L - . 247. 247. 247, : 247,
CHLORIDE ne/L 30. - 30. 30. ' 29,
CHRONIUN nG/L 0.03 0.03 0.03 0.03
COBALT nG/L - - - _ ‘ -
COND. IN-SITU UMHO/CH - - , : - -
CONDUCTANCE  UMHO/CN 700. 700. : - 700. 700.

- COPPER nG/L - - - -
CYANIDE nG/L - - - -
FLUORIDE nG/L - : - - -
GROSS ALPHA PCI/L - - - -
GROSS BETA  PCI/L - - - -
IRON nG/L - - - -
LEAD nG/L - : - - -
MAGNESIUN  MB/L 48.3 : 48.4 48.2 48.2
MANGANESE  MG/L - - - : -
PERCURY nG/L . - . - : - ‘ -
MOLYBDENUN  WG/L 0.2 0.22 ‘ 0.24 ' 0.2
NICKEL Y/ - - - : -
NITRATE nG/L 6. 65. 5. 5.
NITRITE nG/L ¢ 0.4 ¢ 0.4 ¢ 0.4 ¢ 0.4
NO2 & NO3  NWG/L - - "= , -
ORG. CARBON. WG/L - - - -
PE-240 PCI/L - - - -

PH su 6.76 6.76 6.76 676 -
PHOSPHATE  WG/L - : - - -
PO-240 PCI/L - .- - ' -
POTASSIUN  WG/L 4.22 o 4.47 4.22 ' 4.22
RA-226 PCI/L - .- .- - ‘ -
RA-220 PCI/L - ’ - - - : -
SELENIUN nG/L < 0.006 « 0.005 . S 0.005 ‘ ¢ 0.005
SILCON nG/L - _ - - - -
SILICA nG/L - ‘ - - -
SILVER nG/L - - - -
S00IUN ne/L 39.4 39.4 39.3 39.3
STRONTIUN  MG/L A - - - : -
SULFATE nG/L 439. ' 442, _ 442, 438.
SULFIDE nG/L - - ' - -
TENP, IN-S1TU C-DEGREE - - : - - -
TENPERATURE C ~ DEGREE 4. 17. 17. 47.
TH-230 PCI/L - - - -
THALLIUN nG/L - - - -
TIN ne/L - : - - -
TOTAL SOLIDS MG/L 1420, 4400. 1390. 1380.
ToX : nG/L - - - -

u-234 PCE/L - - - _ -
u-238 PCI/L - - - : ' -
URANITUN nG/L 0.0204 0.0485 0.0482 0.0498
VANAD TUN NG/ - : - - :

ZINC NG/L - - = -



GROUND WATER QUALITY DATA BY LOCATION
SITE: TUBA CITY

12740/B84 TO 42/42/88

REPORT DATE: 02/02/90

)

FORMATION OF COMPLETION: NAVAJO SANOSTONE
HYDRAULIC FLOW RELATIONSHIP: DOUN GRADIENT

LOCATION ID - SAWPLE ID AND LOG DATE

942-04 04/28/88 942-04 09/44/88 942-02 09/744/88 942-03 09/44/80
UNIT OF PARAMETER ) PARAMETER PARAMETER PARAMETER
PARANETER NEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY " VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY MG/L CACO3 305. 349. 349. . 349,
ALUMINUN NG/L 0.44 { 0.4 < 0.4 [4 0.4
ANMONIUN HG/L 0.4 { 0.4 ( 0.4 ) ( 0.4
ANTINMONY nG/L - - . - ) ) -
ARSENIC nG/L 0.004 : ( 0.04 ( 0.04 ( 0.04
BARTUN NG/L - - - -
BERYLLIUM MG/L - - - - . -
BORON nG/L - ' - - -
CaDMIUN nG6/L 0.004 ( 0.004 4 0.004 4 0.004
CALCIUN KG/L 339. 322. 323. 333.
CHLORIDE nG/L 35. B as. 35. 36.
CHROMIUN nG/L 0.07 4 0.04 < 0.04 < 0.04
CaBALT MG/L - - - . -
COND. IN-SITU UWHO/CH - - - -
CONDUCTANCE uUMHO/CH 4525. 4550. 4550. 1550.
COPPER nG/L - - - -
CYANIDE nG/L - - - -
FLUORIDE nG6/L - - - -
GROSS ALPHA PCI/L 79. 28. 23. 10. 208. 44. 30. 44.
GROSS BETA PCI/L 26. 9. 7.0 7.4 4. 7.7 41.% 6.9
IRON nG/L 0.05 ( 0.03 ( 0.03 4 0.03
LEAD NG/L 0.04 [{ 0.04 < 0.04 [{ 0.04
HAGNESIUM HG/L 65.7 63. 64. ’ 66,
BANGANESE NG/L 0.04 < 0.04 [{ 0.04 4 0.04
MERCURY nG/L - - - -
ROLYBDENUR nG/L 0.04 ( 0.04 < 0.04 < . 0.04
NICKEL fG/L - - - -
NITRATE nG/L 330. 189. 224. 246.
NITRITE nG/L - - - -
NO2 & NOJ nG/L - - - -
ORG. CARBON MG/L - - - =
PB-240 PCI/L - - - -
PH SU 6.93 6.74 6.74 6.714
PHOSPHATE NG/L - - - -
P0-240 PCI/L - - - -
POTASSIUN nG/L 3.23 4.2 4.3 4.3
RA-226 PCI/L 0.2 0.2 0.4 0.4 0.2 0.2 0.4 0.2
RA-228 ‘PCI/L 0.3 0.8 0.4 4.3 2.4 4.5 0.9 4.0
) SELENIUN MG/L 0.008 ( 0.005 ( 0.00% { 0.005 .
SILCON NG/L - - - -
SILICA NG/L 6.9 7.2 47.5 47.5
GILVER nG/L - - - he
SODIUN NG/L 54.0 S4. 54, 56,
STRONTIUN nG/L - - - -
SULFATE HG/L 406. 630. 430. 640,
SULFIDE AG/L - - c- -
TEMP , IN-SITU C-DEGREE - - - -
TEMPERATURE C ~ DEGREE 46.5 46.0 46.0 16.0
TH-230 PCI/L - - - -
THALLIUN ARG/t - - - -
TIN nG/L - - - -
TOTAL SOLIDS WNG/L 4750. 4650. . 4630. 4670,
TOX RG/L - - - -
U-234 PCI/L - - - -
"U-238 PCI/L - - - -

URANIUM NG/L 0.0254 0.024 0.039 0.026
VANADIUN NG/L 0.04 0.04 0.014 0.04

e Pl , A Anc ¢ 0_00%



GROUND WATER QUALITY DATA BY LDCATIOh
SITE: TUBA CITY

42/48/84 TO 42/12/88

REPORT DATE: 02/02/90

FORMATION OF CDHPLETIONQ NAVA.JO SANDSTONE
HYORAULIC FLOW RELATIONSHIPs DOWN GRADIENT

LOCATION ID - SAHPLE 10 AND LOG DATE

942-04 09/44/88 942-05 - 09/44/68 942-04 42/42/88 942-04 06/27/89
UNIT OF PARAMETER PARANETER : PARAMETER PARANETER

PARANETER MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/~ UNCERTAINTY
ALKALINITY  nMG/L CACO3 349. - 349. © 346, 339.
ALUMINUM nG/L ¢ 0.4 o« 0.4 < 0.4 -
AMMONTUN MG/L < 0.4 ( 0.4 ¢ 0.4 -
ANT IMONY nG/L - - - T -
ARSENIC HG/L < 0.04 N 0.04¢ < 0.04 < 0.04
BARIUN nG/L - - - - < 0.4
BERYLLIUN nG/L - - L. ¢ 0.00S
BORON MG/L - : - : -
CADMIUN mG/L ¢ 0.004 < 0.004 0.004 < 0.004
CALCIUM NG/L 327. 330. 320. -
CHLORIDE nG/L 37. 3s. 35. -
CHROMIUN MG/L < 0.04 < 0.04 < 0.04 < 0.04
COBALT nG/L - - . - < 0.03
COND, IN-SITU URNHO/CNH - - : -
CONDUCTANCE UMHO/CM 4550. 4550. 4§50. 1600.
COPPER nG/L - 0.04¢
CYANIDE nG/L - - - < 0.04
FLUORIDE nG/L - - - < 0.4
GROSS ALPHA PCI/L 30. TR 32, TR 22, 40.0 54. 47.
GROSS BETA  PCI/L 10. 7.8 6.5 7.3 1.4 6.7 33. 8.6
IRON nG/L ( 0.03 < 0.03 0.07 -
LEAD NG/L < 0.04 < 0.04 ¢ 0.04 < 0.04
MAGNESTUM nG/L 64, 65. 74. - - -
MANGANESE HG/L < 0.04 4 0.04 ( 0. 01 -
MERCURY nG/L : - - ¢ 0.0002

* MOLYBDENUN MG/L < 0.04 < 0.04 3 o 04 < 0.04
NICKEL nG/L - - . < 0.04
NITRATE nG/L 297. 242. . 274. 278.
NITRITE nG/L - - T - -
NO2 & NO3 nG/L - - - -
ORG. CARBON NG/L - - - -
Pe-240 PCI/L - - - -
PH su 6.74 6.74 6.77 6.78
PHOSPHATE nG/L - - - -
P0-240 PCI/L - - - -
POTASSIUN MG/L 4.4 4.3 4.4 -
RA-226 PCI/L 0.2 0.4 0.2 0.4 0.7 0.1 0.4 0.2
RA-228 PCI/L 0.4 0.9 0.4 1.0 0.6 1.5 0.3 4.2
SELENIUN NG/L « 0.005 < 0.005 ¢ 0.005 ( 0.006
SILCON nG/L - - - -
SILICA nG/L 7.4 . 7.2 16. -
SILVER nG/L - - - ¢ 0.04
sS001UN MG/L §5. 54. 80, -
STRONTIUN M6/L - - - -
SULFATE nG/L 630, 620. 600. 604,
SULFIDE nG/L - - - ( 0.4
TEMP, IN-SITU C-DEGREE - - - -
TEMPERATURE C - DEGREE 14.0 16.0 47.0 20.
TH-230 PCI/L - - - -
THALL IUN NG/L - - - ¢ 0.4
TIN nG/L - - { 0.005
TOTAL S0LIDS MG/L 44670. 1660. 4580. 1740.
10X NG/L - -
u-234 PCI/L - - - -
u-238 PCI/L - - - -
URANIUN nG/L 0.024 0.023 0.035 0.046
VANAD IUN nG/L 0.04 0.04 0.04 0.04
ZINC nG/L < 0.00§ < 0.008 < 0.005 0.006



GROUND UATER GUALITY DATA BY LOCATION
SITE: TuBA CiTY

42/48/84 T0 42/42/898

REPORT DATE: 02/02/90

FORMATION OF COMPLETION: NAVAJD SANDSTONE
HYORAULIC FLOU RELATIONSHIPs DOUN GRADIENT

LOCATION ID - SAMPLE ID AND LOG DATE

HananTiin

NG/

943-04 40/09/85 943-02  40/09/85 943-03  40/09/85 943-04 40/09/85

UNIT OF PARAMETER - PARAMETER PARANETER PARAMETER
PARARETER  MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/~ UNCERTAINTY
ALKALINITY  MG/L CACO3 500. 500. 500. 500.
ALUMINUN MG/L 0.4 0.4 0.3 0.5
ANMONTUN "G/L $.1 1.4 1.1 0.9
ANT INONY na/L - - - -
ARSENIC NG/L - - - -
BARTUN nG/L - - - -
BERYLLIUM  MG/L - - - -
BORON nG/L 0.5 0.4 0.4 0.6
CADMIUN MG/L 0.004 0.004 0.004 0.004
CALCIUN nG/L 48.5 a9, 44.5 40.6
CHLOR1DE nG/L 0.8 4. 5. 6.
CHROMIUN no/L. 0.05 0.06 0.06 0.05
COBALT nG/L 0.05 0.0S 0.05 0.05
COND, IN-SITU UMHO/CM - - - -
CONDUCTANCE  UMHD/CM 2000. 2000. 2000. 2000,
COPPER NG/L 0.02 0.02 0.02 0.02
CYANIDE nG/L 0.004 0.004 0.004 0.004
FLUDRIDE MG/L - - - -
GROSS ALPHA PCI/L - - - -
GROSS BETA  PCI/L - - -
IRON nG/L 0.03 0.037 0.03 0.039
LEAD nG/L - - - -
MAGNESIUM  MG/L 0.024 0.024 0.036 0.028
NANGANESE - MG/L 0.04 0.01 0.04 0.04
"MERCURY nG/L - - - -
MOLYBDENUN  MG/L 0.42 0.24 0.145 0.145
NICKEL nG/1 0.04 0.04 0.04 0.04
NITRATE nG/L 16. 70. 66. 70.
NITRITE nG/L 0.4 0.4 0.4 0.4
NOZ & NO3  MG/L - - - -
ORG. CARBON MG/L - - - -
PB-240 PCI/L - - - -
PH su 12,47 12.47 42.47 2,47
PHOSPHATE  MG/L - - - T
PO-210 PCI/L - - - -
_POTASSIUN  MG/L 149. s40. 13z, 124,
RA-226 PCI/L - - - -
RA-228 PCI/L - - - -
SELENIUM KG/L 0.005 0.00S 0.005 0.005
SILCON nG/L - - - -
SILICA MG/L 6. 4. 6. 6.
SILVER nG/L 0.04 0.04 0.04 0.04
S0DIUN nG/L 470. 200. 206. 154.
STRONTIUN  WG/L 2. 2.6 2.6 2.6
SULFATE ne/L 38.3 36.6 35.4 3.2
SULF 1DE "G/L - - - -
TEWP , IN-SITU C-DEGREE - - - -
TEMPERATURE C - DEGREE 7. 17. 7. 47.
TH-230 PCI/L - - - -
THALL IUM nG/L - - - -
TIN nG/L - - - -
TOTAL SOLIDS MG/L 899. 948, a7e. 874.
TOX nG/L - - - -
U-234 " PCI/L - - - -
U-238 PCI/L - - - -
URANIUN nG/L 0.0072 0.0049 0.005S 0.0062



GROUND WATER QUALITY DATA BY LOCATION

© SITE: TudAa CITY

FORMATION OF COMPLETION: NAVAJD SANDSTONE
HYDRAULIC FLOW RELATIONSHIP: DOWN GRADIENY

12/48/84 10 12/42/88
REPORT DATE: 02/02/90

LOCATION ID - SAMPLE ID AND LOG DATE

943-05 40/09/85

943-04 04/40/86 94404 08/34/85 944-04 04/09/86 .

UNIT OF - PARAMETER PARAMETER PARAMETER PARANETER
PARAMETER NEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY MG/L CACO3. 500, é&S. - .93. 93.
ALUNINUN nG/L 0.4 - 0.5 -
ANMONIUN nG/L 1.4 0.8 < 0.4 0.4
ANT IMONY nG/L - - : - -
ARSENIC nG/L - - - -
BARIUN NG/L - - - - .
BERYLLIUN nG/L - - - -
BORON nG/L 0.5 - 0.4 -
CADMIUM nG/L < 0.001 . < 0.004 ( 0.004 0.004
CALCIUN nG/L 38.7 8.5%2 46.2 31.9
CHLORIDE MG/L 7. . ' 42. 4. -
CHRONIUNM nG/L 0.0S 0.05 < 0.04 0.02
COBALT nG/L < 0.0S - 3 0.05 - -
COND, IN-SITU UMHO/CA : - - - -
CONDUCTANCE UMHO/CM 2000. 440. 285. 245.
COPPER nG/L < 0.02 - 0.02 < -
CYANIDE nG/L [{ 0.004 - [{ 0.4 -
FLUORIDE nG/L - - - -
GROSS ALPHA PCI/L - - - -
GROSS BETA PCI/L - - : - -
IRON MG/L 0.038 - : 0.45 -
LEAD NG/L - - - -
MAGNESIUN NG/L 0.024 1.54 3.78 6.93
NANGANESE ne/L < 0.04 v- : 0.07 -
MERCURY nG/L - - - -
MOL YBDENUN n6/L 0.47 0.46 0.14S 0.148
NICKEL © mMG/L ¢ 0.04 - ( 0.04 -
NITRATE - MG/L 74. 3. 10. 3.

* NITRITE nG/L < 0.4 ¢ 0.4 ( 0.04 0.4
NO2 & NO3 ne/L - - - -
ORG. CARBON mG/L - - - -
PB-240 PCI/L - - - -

PH {11 42.47 9.69 7.96 8.22
PHOSPHATE AG/L - - - -
PO-240 PCI/L - - - -
POTASSIUN NG/L 457. 40.7 4.94 2.48
RA-226 PCI/L - - - -
RA~228 PC1/L - - - -
SELENIUM HG/L ( 0.005 < 0.005 4 0.00S 0.00S
SILCON nG/L - - - -
SILICA MG/L 6. - 16. -
SILVER MG/L < 0.04 - < 0.04 -
5001uUn nG/L 176. 20. 4 48. 4 14.4
STRONTIUN MmG/L 2.4 - ! 0.4 -
SULFATE nG/L 37. 40.2 37.4 9.
SULFIDE ne/L - - - -
TENP, IN-SITU C-DEGREE - - - -
TERPERATURE C -~ DEGREE 7. 47. 23. 47.
TH-230 PCI/L - - - -
THALL IUN nG/L - - - -
TIN nG/L - - - -
TOTaL SOLIDS MG/L an4. 442. 234. 474,
ToX nG/L - - - -
u-234 PCI/L - - - -
y-238 . PC1/L - - - -
URANIUN NG/L 0.0433 0.00414 0.0486 0.0023
VANAD IUN nG/L - - - -
ZINC nG/L 0.035 - . " 0.02 -



FORMATION OF

HYDRAULIC FLOW RELATIONSHIPs DOUWN GRADIENT

GROUND UWATER QUALITY DATA BY LOCATION
SITE: Tusa CIVY

42/48/84 TO 42/42/88

REPORT DATE: 02/02/90

COMPLETION: NAVAJD SANDSTONE

LOCATION ID - SAMPLE ID AND LOG DATE

944-04 05/42/88 944-02 05/42/68 944-03 05/42/08

944-04 05/42/88

o UNIT OF PARAMETER - PARAMETER PARAMETER : PARAMETER
PARANETER - MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY  MG/L CACO3 98. - 98. 98. 98.
ALUMINUN n6/L 0.144 0.05 0.05 0.04
ANNONIUN RG/L « 0.4 , ¢ 0.1 : ¢ 0.1 ¢ 0.1
ANT IMONY HG/L = , - Soes : -

ARSENIC nG/L N 0.004 : ¢ 0.004 0.004 0.002
BARIUN - MG/L - - : - Z
BERYLLIUM  MG/L - : : - - -
BORDN - NG/L So- : - - -
CADMIUN NG/L ¢ 0.004 : ¢ 0.004 ¢ 0.004 ¢ 0.004
CALCIUN . nG/L : 33.8 : 33.3 33.4 33.§
CHLORIDE NG/L 2. 12. s2. s2.
CHRONIUN nG/L 0.03 . 0.02 0.02 - 0.02
COBALT HG/L - - - -
COND, IN-SITU UNHO/CN - - : - -
CONDUCTANCE UNHO/CN 215. 215. 245. 245.
COPPER nG/L - . - - -
CYANIDE nG/L - - - -
FLUDRIDE NG/L - ‘ - - -
GROSS ALPHA PCI/L 2.4 2.4 2.4 2.5 3.4 2.5 2.4 2.4
GROSS BETA PCI/L 3.4 1.3 3.6 1.3 2.2 1.3 3.2 1.3
IRON NG/L 0.03 « 0.04 ¢ 0.04 ¢ 0.04
LEAD nG/L ¢ 0.04 ( 0.04 ¢ 0.04 < 0.04
MAGNESIUN  MG/L 7.98 - . 7.36 7.43 . 7.43
MANGANESE  MG/L ¢ 0.04 ¢ 0.04 ¢ 0.04 ¢ o.04
MERCURY He/L S - - Z
MOLYBDENUM  NG/L ¢ 0.04 0.04 < 0.04 < 0.04
NICKEL Y - , - : - -
NITRATE NG/L ‘4. sa. i, 14,
NITRITE nerL - - . z Z :
NOZ & NO3  MG/L - - , - -
ORG. CARBON MG/L - - : - -
PB-240 PCI/L - - - -
PH sy 8.42 - 8. 42 8.12 8.42
PHOSPHATE  MB/L - : - -
PO-240 PCI/L - : - . - -
POTASEIUN  MG/L .40 , 4.59 4,30 " 4.70
RA-226 PCI/L : 0.0 0.2 0.2 0.2 0.3 0.2 0.4 0.2
RA-228 PCI/L 0.0 0.7 0.0 0.7 0.0 0.9 0.0 0.8
SELENIUM WG/ =« 0.00S ¢ 0.005 ¢ 0.005 ¢ 0.005
SILCON nG/L : - - -
SILICA WL 3.7 4.6 - 15.2 14.8
SILVER n6/L - : - - -
SODIUN nG/L 43.4 13.0 3.3 43.0
e SRR : i -
SULFIDE wesL . v . 9. 18.
A T : : :
E C - DEGREE 16.5 . _
TH-230 PCI/L - ) 16-5 16-5 16.5
THALLIUNM nG/L - - - -
TOTAL SOLIDS Moyt . . N -
NG/L 477. - -

Yox wosL 77. 177: 183. 187.
U-234 PCI/L - - - -
coh, i e : : :

N NG/L 0.0042 0.0009 0.0043 0.0045
VANADIUN nG/L 0.03 0.03 003 0.03



GROUND UATER QUALITY DATA BY LOCATION
SITE: Tuba CITY

42/48/84 T0 42/42/88

REPORT DATE: 02/02/90

FORMATION OF CORPLETION: NAVAJD SANDSTONE
HYDRAULIC FLOW RELATIONSHIP: DOWN GRADIENT

: LOCATION ID - SAMPLE ID AND LOG DATE -
944-05 05/42/68 944-04 09/44/88 - 944-04 42/43/88 914-01 . 06/208/89

UNIT OF - PARAMETER oo PARARETER PARANETER . PARAME TER
PARAMETER  MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE #/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY  MG/L CACO3 98. 94, o . . 94l 9.
ALUMINUN - MG/L 0.04 ¢ 0.4 0.4 -
ARNONIUN NG/L 0.4 ¢ 0.4 0.4 -
ANTIMONY - MG/L - - - -
ARSENIC NG/l 0.004 ¢ - 0.04 0.04 0.04
BARIUN NG/L - - - 0.4 -
BERYLLIUN  MG/L - - - 0.005
BORON MG/L - - - -
CADMIUN nG/L 0.004 ¢ 0.004 0,004 0.004
CALCIUN NG/L 33.3 28, 36, - -
- CHLORIDE NG /L 2. - 13.4 43.9 -
CHROMIUN nG/L . 0.02 < 0.01 0.04 0.04
COBALT MG/L - - - 0.03:
COND. IN-SITU URMHO/CN - - - -
CONDUCTANCE UMHO/CM 245. 210. 200. 242.
COPPER nG/L - - - - 0.04
CYANIDE n6/L - - - 0.04 ,
FLUORIDE - WG/L - _ - . - 0.3 S
GROSS ALPHA PCI/L 0.7 2.2 1.9 1.5 0.0 . 1.2 3.2 2.4
GROSS BETA  PCI/L 2.8 4.3 0.3 1.4 0.3 4.4 6.2 2.6
IAON e/ 0.04 ¢ 0.03 ¢ 0.03 : -
LEAD nG/L . 0,04 < 0.01 ¢ 0.04 0.04
WAGNESIUM  MG/L° 7.36 7.0 7.4 -
MANGANESE  MG/L 0.04 < 0.04 0.04 -
MERCURY ne/L - - - 0.0048
MOLYBDENUM  MG/L 0.04 ¢ 0.04 0.04 0.04
NICKEL ne/L - - - 0.04
NITRATE ne/L. - 17. 13.5 4.5 10.2
NITRITE NG/L - - - -
NO2 & NO3 - mG/L - - - <
ORG. CARBON MB/L - - - -
PB-240 - PCIZL - - - =
PH - su 8.142 7.64 7.77 7.99
PHOSPHATE  MG/L - Z - -
PO-210 PCI/L - - - -
POTASSIUN  MG/L 1.80 1.64 1.66 -~ :
AA-226 PCI/L 0.4 0.0 0.4 0.2 0.4 0.0- 0.1
RA-228 PCI/L 0.3 - 1.0 1.4 0.4 1.5 0.0 1.2
SELENTUN nG/L 0.005 < 0.005 0.005 . 0.005 -
SILCON nG/L i - - -
SILICA nG/L 4.8 15.7 4. -
SILVER nG/L - - - 0.04
50D TUN nG/L 2.9 43.8 12.9 -
STRONTIUM  MG/L - = Z -
SULFATE nG/L 48. 24, 7. 23,
SULF IDE nG/L - - - 0.4
TEMP, IN-SITU C-DEGREE - - - -
TEWPERATURE € - DEGREE 16.5 16. 45.5 8.0
TH-230 PCI/L - - - ' -
. THALLEUM® mG/L - - - - < 0.4
TIN nG/L - - ¢ 0.005
TOTAL SOLIDS MG/L 182. 164, 172, 174,
T0X ne/L - - - -
U-234 PCI/L - - - -
u-238 PCI/L - L - - -
URANIUM nG/L 0.0046 ¢ 0.003 0.003 0.044
VANADIUM nG/L 0.03 0.03 0.02 0.04
ZINC “MG/L 0.00S 0.043 0.00S 0.00§



\

FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIP: DOWN GRADIENT

GROUND UATER QUALITY DATA BY LOCATION
SITE: TuBa CITY )

42/48/84 TO 42/42/88

REPORT DATE: 02/02/90

--- LOCATION 1D - SAMPLE ID AND LOG DATE

v rim -

945-04 09/04/85 915-04 04/09/84 946-04 40/44/88 946-04 04/09/86
UNIT OF PARAMETER PARAMETER . PARARETER PARANETER

PARAMETER MEASURE VALUE +/- UNCERTAINTY VALUE +/~ UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY MG/L CACO3 438. 293. 4464, 844.
ALUNINUM NG/L . 0.3 - 0.3 -
ANNONIUN ne/L ¢ 0.4 0.2 0.4 0.4
ANTINONY nG/L - - - -
ARSENIC MG/L - - - -

© BARIUM MG/L - - - - .
BERYLLIUN nG/L - - - -
BORON NG/L 0.4 - : 0.4 -
CADMIUN nG/L ¢ 0.004 < 0.004 . { 0.001 ¢ 0.004
caLCIun nG/L 40.2 25.5 448. 19,
CHLORIDE MG/L 14, 9. 5. 3.
CHROMIUM NG/L ¢ 0.04 0.03 0.07 0.06
COBALT " MG/L ( 0.05 - ¢ 0.05S -
COND, IN-SITU UMHO/CH - - - - -
CONDUCTANCE  UMHO/CNM 500. 1000. 4500. 2500.
COPPER nG/L 0.06 - ( 0.02 -
CYANIDE ne/L < 0.04 - ¢ 0.004 -
FLUORIDE nG/L - - - -
GROSS ALPHA PCI/L - - - -
GROSS BETA PCI/L - - - -
IRON NG/L 0.06 - ( 0.03 -
LEAD MG/L - - - -
MAGNESIUN nG6/L 43.6 1.06 0.020 0.435
MANGANESE nG/L 0.06 - < 0.04 -
MERCURY nG/L - - - -
MOLYBDENUM  WG/L 0.48 0.48 0.44 0.47

" NICKEL MG/L ¢ 0.04 - 0.04 -
NITRATE nG/L . 19. 4. 6. 3.
NITRITE nG/L ¢ 0.04 ¢ 0.4 ¢ 0.4 { 0.4
NO2 s ND3 nG/L - - - -
ORG. CARBON MG/L - - - -
PB-240 PCI/ZL - - - -
PH . su 44.43 11.143 12.75 14.66
PHOSPHATE nG/L - - - -
PO-240 PCI/L - - - T
POTASSIUN NG/L 45.3 8.4 63.3 63.
RA-226 PCI/L - - - -
RA-228 PCI/L - - . - -
SELENIUN NG/L ( 0.005 < 0.005 ¢ 0.005 < 0.00S5
SILCON nG/L - - - -
SILICA MG/L S4. - 4. -
SILVER nG6/L ¢ 0.04 o < 0.04 -
sS0DIUN nG/L 48.2 432. 239. i71.
STRONTIUN ne/L < 0.4 . - 8.2 -
SULFATE NG/L 70.4 69.7 32. 14 38.4
SULFIDE MG/L - - - -
TENP , IN-S1TU C-DEGREE - - - -
TEMPERATURE C - DEGREE 18. 47, 47. 1.
TH~230 PCI/L - - - -
THALLIUN nG/L - - - -
TIN MWG/L . - - - -
TOTAL SOLIDS MG/L 253. 275. 4330. 856.
TOX MG/L - - - -
U-234 PCI/L - - - -
u-238 PCI/L - - - . -
URANIUM nG/L < 0.0003 0.0047 0.0059 0.0009
VANADIUM MG/L . - - - -



GROUND WATER QUALITY DATA BY LOCATION
S1Te: TuBA CITY

42/18/84 TO 42/42/80

REPORT DATE: 02/02/90

FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIP: DUNN GRADIENT

LOCATION ID - SAMPLE ID AND LDG DATE

947-04 10/08/6S 947-04 04/40/86 949-04 40/08/65 949-04- 04/40/86

UNIT OF PARANETER PARAME TER _ PARAMETER . PARANETER
PARAMETER  MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY  MG/L CACO3 103. 88. 1248, 620.
ALUMINUM nG/L 0. - 0.5 -
ANRONIUN MG/L 0.4 0.4 0.2 0.2
ANT IMONY nG/L - - - -
ARSENIC ne/L - - - -
BARIUN nG/L. - - - -
BERYLLIUM  WG/L - - - -
BURON NG/L 0.4 - 0.4 -
CADMIUN ne/L 0.004 < 0.001 ¢ 0.004 ¢ 0.004
cALCIUN MG/L . 24.9 34.2 493, 158,
CHLORIDE RG/L 9.2 10. 7. 2.
CHROMIUN MG/L 0.04 0.04 0.08 0.06
COBALT nG/L 0.05 - « 0.05 -
COND, IN-SITU LRHO/CH - - - : -
CONDUCTANCE  UMHO/CM 240. 190. 4500. 2400.
COPPER ne/L 0.02 - < 0.02 -
CYANIDE MG/L 0.004 - < 0.004 -
FLUORIDE HG/L - - - -
GROSS ALPHA PCI/L - - - -
GROSS BETA PCI/L - - - -
IRON nG/L 0.03 - < 0.03 -
LEAD na/L - - -- -
MAGNESIUM  MB/L 4.53 6.142 0.043 0. 402
MANGANESE  MG/L 0.04 - < 0.04 -
MERCURY nG/L - - - -
MOLYBDENUN  NG/L 0.09 0.24 0.4§ 0.23
NICHEL nG/L 0.04 - 0.05 -
_NITRATE RG/L 7. 5. 9. 3.
NITRITE nG/L 0.4 ‘ 0.4 ¢ o.¢ ¢ 0.4
NO2 & NO3  MG/L - - : - -
ORG. CARBON MG/L - - - -
PB-240 PCI/L - - - -
PH su 8.04 8.08 42.57 14.49
PHOSPHATE  WG/L - - - -
PO-2140 PCI/L - - - -
POTASSIUM  MG/L 2.28 1.86 189, 72.5
RA-224 PCI/L - - - -
RA-228 PCI/L - - - -
SELENIUN nG/L 0.00S ¢ 0.00S ¢ 0.00S < 0.00S
SILCON M6/L - - - -
SILICA nG/L ‘“". - 2. -
SILVER nG/L 0.04 - < 0.04 -
SODIUN ne/L 26.6 9.34 453, 6.
STRONTIUN  MG/L 0.2 - 6.6 -
SULFATE nG/L 7.3 5.4 28.4 8.6
SULFIDE nG/L . - - z :
TEMP . IN-SITU C~DEGREE - - - -
TEWPERATURE C - DEGREE 16. 47. 7. 16.
TH-230 PCI/L - - - Z
THALL IUN nG/L - - - -
TIN nG/L - - ©- -
TOTAL SOLIDS MG/L 176. 102. 1400. 696.".
0% nG/L - - 2 l
U-234 PCI/L - - - -
u-238 PCI/L - - - -
URANIUMN nG/L 0.0045 0.0024 0.0044 0.0042
VANADIUM nGAL - - Z Z .
ZINC nG/L 0.042 - 0.497 -



GROUND WATER QUALITY DATA BY LOCATION
- SITE: TuDba CITY
- 42/109/84 10 42/42/88
REPORT DATE: 02/02/90

FORMATION OF COMPLETION: NAVAJD SANDSTONE
HYDRAULIC FLOU RELATIONSHIP: DOUN GRADIENT

--~— LOCATION ID - SAMPLE ID AND LOG DATE

920-04 09/08/65 ' 920-04 04/09/86 920-04 05/46/08 920~04 09/02/88
: UNIT OF PARAMETER PARAMETER PARAMETER , PARARETER
PARAMETER  MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY  MG/L CACO3 9?3. 78. 92.
ALUNINUN nG/L - 0.04 0.4
AMNONTUN "G/L ¢ 0.4 0.4 0.2
ANT INONY nG/L - - - -
ARSENIC nG/L - 0.004 0.04
BARIUM nG/L - - ~
BERYLLIUN  WG/L - - -
80RON nG/L - - - -
CADMIUN nG/L ¢ 0.004 0.001 0.004
cALCIUN MG/L 30.7 a3.7 33.
CHLORIDE NG/L 0. 8.4 10.4
CHROMIUN "G/L < 0.04 0.04 0.04
COBALT - nG/L - - -
COND, IN-SITU UMHO/CN - - -
CONDUCTANCE  UMHO/CH 48S. 200. 200.
COPPER nG/L - - -
CYANIDE nG/L - - -
FLUORIDE ne/L - - - .
GROSS ALPHA PCI/L - 1.9 3.9 4.7
GROSS BETA  PCI/L - 3.0 2.5 4.6
IRON nG/L - 0.04 < 0.03
LEAD HG/L - 0.04 ¢ 0.014
HAGNESIUW  MG/L 6.74 7.24 7.7
MANGANESE  MG/L - 0.04 0.04
MERCURY nG/L - - -
HOLYBDENUM  MG/L 0.40 0.04 0.01
NICKEL nG/L - - -
NITRATE NG/L 3. 13. 5.6
NITRITE "G/L ¢ 0.4 - -
ND2 & NO3  MG/L - - -
ORG. CARBON WG/L - - -
PB~240 PCI/L - - -
PH sU 8.08 8.03 7.64
PHOSPHATE .  MG/L - - -
PO~210 PCI/L - - -
POTASSIUM  MG/L 2.36 1.78 4.84
RA-2264 PCI/L - 0.0 0.4 0.1 0.4
RA-228 PCI/L - 0.6 0.7 1.5 1.6
SELENTUN "e/L ¢ 0.00S 0.005 0.005
SILCON  *  mG/L - - -
SILICA WG/L - 14.4 14.6
SILVER nG/L - - -
SOD1UN nG/L 7.3 7.74 8.7
STRONTIUM  MG/L - - -
SULFATE MG/L A3.4 26. 3.
SULFIDE NG/L - - -
TEAP, IN-SITU C-DEGREE - - -
TENPERATURE C - DEGREE 47, 7.0 6.5
TH-230 PCI/L - - -
THALLTUN nG/L - - -
TIN WG/L - - - -
TOTAL SOLIDS MG/L 163. 154, 438.
TOX NG /L - - -
U-234 PCI/L - - -
u-238 PCI/L - - -
URANTUN AG/L 0.0034 0.0046 0.003
VANAD I LI nG/L - 0.04 0.02

~ mee



FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIP: DOUN GRADIENT

UNIT OF
NEASURE

GROUND WATER QUALITY DATA BY LOCATION

SITE:s TuBA CITY
12/48/84 T0 42/42/48
REPORT DATE: 02/02/90

924-04

LOCATION ID - SAMPLE 1D AND LOG DATE

924-04 04/40/86

924-04 05/44/88

VALUE +/- UNCERTAINTY

PARARETER
VALUE +/-~ UNCERTAINTY

PARARETER
VALUE +/- UNCERTAINTY

PARAMETER
VALUE +/- UNCERTAINTY

COND ., IN-SITU
CONDUCTANCE

GROSS ALPHA

TENP ., IN-SITU
TENPERATURE

T0TAL SOLIDS

‘MG/L CACO3
nG/L
n6/L
nG/L
nG/L
NG/L
MG/L
NG/L
nG/L
nG/L
nG/L
MG/L
NG/L
UMHO/CM
UNHO/CH
nG/L
nG/L -
ne/L
PCI/L
PCI/L
 MB/L
nG/L
nG/L
NG/L
NG/L
nG/L
ne/L
nG/L
nG/L
NG/L
nG/L
PCI/L
su
nG/L
PCI/L
MG/L
PCI/L
PCI/L
nG/L
nG/L
nG/L
nG/L
nG/L
nG/L
MG/L
nG/L
C-DEGREE
€ - DEGREE
PCI/L
nG/L
nG/L
nG/L
nG/L
PCI/L
PCI/L
nG/L
nG/L
nG/L

~

oin

-

-
nnN

75.
0.3
( 0.4

t

0.5
7.49

0.02
[} 0.08

180.
< 0.02

( 0.004

< 0.03

3.04
(§ 0.04

0.43
( 0.04

<

§

73. -
0.4

-~

67.
0.02
0.4

0.004



e o e e

GROUND WATER QUALITY DATA BY LOCATION
SITE: Tulla CITY
42748784 |T0Q 42/412/88
REPORT DATE: 02/02/90
FORMATION OF COMPLETION: NAVAJD SANDSTONE
HYDRAULIC FLOW RELATIONSHIP: ON-SITE
: LOCATION 1D - SAMPLE ID AND LOG DATE -
924-04 09/44/080 924-04 42/43/98 924-04 06/28/89 906-04 04/05/85
UNIT OF PARARETER - PARAMETER PARARETER PARAMETER
PARAMETER HEASURE VALUE +/- UNCERTAINT W-\LlrE_#/— UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKAL INITY MG/L CACO3 76. 85. 694.00
ALUNINUAM NG/L < 0.4 [§ - S 0.410
AMAONIUN nG/L ( 0.4 (9 - 4.30
ANT IMONY RG/L - - [ - 0.003
ARSENIC nG/L . < 0.04 ( A 0.04 { 0.04
GARIUN NG/L - [} 0.4 [§ 0.40
BERYLLIUN MG/L - ( 0.005 -
BORON MG/t - - 0.06
CADRIUN NG/L ( 0.004 { ( 0.00¢ « - 0.0014
CALCIUN NG/L 24. - 580.00
CHLORIDE nG/L 7.7 - 74.00
CHROMIUN MG/L ¢ 0.04 < 4 0.04 ( 0.04
COBALT nG/L - [§ 0.03 ¢ 0.05
COND, IN-SITU UMHO/CH - - -
CONDUCTANCE URHO/CH 46S. 400. 4390.00
COPPER nG/L - ( 0.04 < 0.02
CYANIDE MG/L- - ( 0.04 -
FLUORIDE NG/L - 0.3 0.46
GROSS ALPHA PCI1/L 7.6 4.8 70. 4.8 2.6 -
- GROSS BETA  PCI/L 8.3 i.7 62, - 6.0 4.8 -
IRON nG/L ( 0.03 ( . - ¢ 0.03 :
LEAD nG/L < 0.04 [ ¢ 0.04 < 0.04 .
MAGNES IUM HG/L 3.63 - 240.00 . .
MANGANESE MG/L { 0.04 ( - 0.5
MERCURY MG/L - < 0.0002 < 0.0002
MOLYBDENUM  nG/L < 0.04 § < 0.0¢ [{ 0.04
NICKEL MG/L - < 0.04 < 0.04
NITRATE -MG/L 43.4 25.7 £80.00
NITRITE nG/L - - -
NO2 & NO3 MG/L - - -
ORG. CARBON MG/L - B - 6.00
P8-240 PCI/L - - < 4.50
PH ,' SU - 8.5 8.50 ’ 6.63
PHOSPHATE nG/L - - < 0.45
P0O-240 PCI/L - - < 4.00
POTASSIUN MG6/L 6.5 - 5.29 -
RA-226 PCI/L 0.2 0.4 0.4 0.2 0.2 [ . 4.00
RA-228 PCI/L 1.7 4.5 1.6 0.0 4.2 < 41.00
SELENIUN MG/L ( 0.005 < ( 0.00S 0.045
SILCON HG/L - . - 8.60
SILICA HG/L 40.0 - -
SILVER nG/L - [§ 0.04 ( 0.04 .
S0D1un MG/L 40.0 - 435.00 - -
STRONTIUNM MG/L - - 4.43
. SULFATE nG/L 40.2 2.4 4200.00
SULFIDE nG/L - < 0.4 -
TEWP, IN-SITU C-DEGREE - - -
TEMPERATURE C - DEGREE 7.0 20.5 43.00
TH-230 PCI/L - - [{ 41.00
THALLIUN nG/L - ¢ 0.4 -
TIN nG/L ( 0.005 ( 0.00S
TOTAL SOLIDS MG/L 442, 422. 3820.00
TOX nG/L - - -
U-234 PCI/L - - 422.00
u-238 PCI/L - - 95.00
URANIUN NG/L < 0.003 0.040 -



SROUND WATER "GUALITY DATA BY LOCATION
3ITE: TUBA CITY

42/18/84 T0 42/42/08°
REPORY DATE: 02/02/90 . -

FORMATION OF COMPLETION: NAVAJO SANDSTONE ) : .

HYDRAULIC FLOW RELATIONSHIP3: ON-SITE

: - LOCATION 1D - SANPLE -ID AND LOG DATE
- 906-04

906-04 03/34/85° 07/25/85 906-04 05/12/88 " 906-04 09/44/88

: - UNIT OF : PARANETER i PARARETER . PARARETER PARARETER
PARANETER MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY  MG/L CACO3 857.00 904.00 948. ) - 953,

ALURINUN MG/L : 0.140 - Lo © 0.42 . Y § 0.4

ANMONTUN nG/L 0.50 0.410 . S 0.4 . . ( 0.4

ANTINONY nG/L - 0.003 - g : - . -

ARSENIC CMG/L 0.014 ( 0.04 - 0.007 ( 0.04

BARIUN NG/L 0.40 : . 0.40 - . . -

BERYLLIUM MG/L - - - ‘ _ -

BORON NG/L 0.30 0.30 - T . -

CADMIUN nG/L 0.03 0.0142 0.003 K 0.004 - -
cALCIUNM MG/L 760.00 840.00 87e8. ‘ . 820, )
CHLORIDE MG/L 400.00 © 440.00 © 430. ‘ : . 124, .

CHROMIUN nG/L 0.03 ) 0.02 0.48 R £ 0.04

COBALT nG/L 0.05 ) < 0.05 - - -

COND. IN-SITU URHO/CH 3950.00 .- - -

CONDUCTANCE UMHO/CM - 4600.00 3978. 4400.

.COPPER ‘me/L 0.03 » 0.02 o - -

CYANIDE . MG/L 0.04 - o - -

FLUORIDE MG/L 0.40 : 0.10 : - - .
GROSS ALPHA PCI/L 20.00 4.,00000 860.00 350.00000 670, 90. 364, §3.
GROSS BETA PCI/L 64.00 4.00000 420.00 460.00000 460. 20. 447, 29.:
TRON - MG/L 0.06 , . 0.04 S : 0.43 < 0.03 ’ '
LEAD - MG/L 0.04 < 0.04 . ( 0.04. < 0.04

MAGNESIUN H6/L 260.00 340.00 : - '298. . 283.

MANGANESE - WG/L 0.15 ©0.43 - 0.09 . 0.05

MERCURY nG/L " 0.0002 0.0002 - -

MOLYBDENUM  MG/L 0.07 . 0.24 0.42 . 0.02 ,
NICKEL nG/L 0.46 0.47 - -

NITRATE N6/L 920.00 4000.00 - 4400, 770.

NITRITE mG6/L - - - -

NO2 & NO3 - MG/L 4.20 230.00 - -

ORG. CARBON MG/L 7.00 - 2.00 - . _ - -

PB-240 PCI/L 0.70 0.90000 0.30 - 0.80000 - -

PH su 6.47 6.49 _— 6.7 6.33

PHOSPHATE NG/L. 0.10 : - - -

PO-240 - PCI/L 0.40 0.20000 -0.140 0.30000 - -

POTASSIUN NG/L 5.90 : .40 S T 7.72 : 6.4

RA-226 PCI/L 0.20 0. 40000 0.20 0.20000 0.4 0.2 0.2 0.2
RA-228 PCI/L ~0.30 4.40000 -0.10 0.90000 . 0.0 0.8 1.3 1.3
SELENIUN NG/L 0.027 0.039 0.044 - ( 0.005

SILCON NG/L - . ' - = “

SILICA NG/L 49.00 . - , . 47.4 17.7

SILVER NG/L 0.02 ) 0.04 - o=

sNDIUN nGAL 200.00 240.00 . 242. 240.

STRONTIUN NG/L 7.90 8.40 - -

SULFATE nGAL. 4800.00 4500.00 : 4760. 4700.

SULFIDE nG/L - 0.40 B ¢ 0.10 . - -

TENP, IN-SITU C-DEGRE 15.00 . o - o - -

TENPERATURE C - DEGREE - B 46.00 : 46.5 48.

TH-230 PCI/L 0.00 0.40000 -0.40 0.40000 - -

THALLIUN nG/L - . - - -
- TIN . mB/L 0.0 -4 - 0.50 - L=

TOTAL SOLIDS mG/L 5000.00 5400.00 5440, 4980.

TOX RG/L 0.10 - - -

u-234 PCI/L - : - - -

u-238 PCI/L. - - - -

URANIUN NG/L 4.00 2.40 0.958 0.72

VANAD IUN NG/ 0.04 0.04 0.40 ( 0.04

ZINC ng/L 0.44 0.048 0.084 0,038



GROUND WATER GQUALITY DATA BY LOCATION
- SITE: TUBA CITY
- 42/48/84 10 42/42/88
REPORT DATE: 02/02/90

4 .
FORMATION OF COMPLETION: NAVAJO SANDSTONE
HYDRAULIC FLOW RELATIONSHIP: ON-SITE

LOCATION 1D --SAMPLE 1D AND LDG DATE

906-04 42/43/88 906-02° 42/43/88 906-03 42/43/68 906-04 42/43/88
UNIT OF PARAMETER PARAMETER PARAMETER PARAMETER
PARAMETER MEASURE VALUE +/- UNCERTAINTY . VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY ~  VALUE +/- UNCERTAINTY
ALKALINITY  MG/L CACO3 972. ' 972. 972. 972.
ALUNINUM . MB/L ¢ 0.4 ¢ 0.4 ¢ 0.4 ¢ 0.4
ANMONIUN nG/L : 0.4 0.4 ¢ 0.1 ¢ 0.4
ANTIMONY - nG/L - - - . -
ARSENIC nG/L { 0.04 ¢ 0.04 ¢ 0.04 ¢ 0.04
BARIUN nG/L - : - . - . - .
BERYLLIUM MG/L - - - -
B0RON NG/L - - - -
CADMIUM nG/L ¢ 0.004 ¢ 0.004 ¢ 0.001 ¢ 0.0014
CALCIUN Me/L 920. © 820, 950, az20.
CHLORIDE nG/L 420. ’ 120. 420. 420,
CHROMIUN MG/L ¢ 0.04 ¢ 0.04 ¢ 0.04 ¢ 0.04
COBALT MG/L - - , - : -
COND, IN-SITU UMHO/CN - - - -
CONDUCTANCE  UNHOD/CM 3750. . 3750. . 3750. 3750.
COPPER nG/L - - - -
CYANIDE nG/L - - - -
FLUORIDE ne/L - - ' - -
GROSS ALPHA PCI/L 340. 54, 440, 40. 340. 54, 3zo. §3.
GROSS BETA PCI/L 470. 33. 200. 34. 143, 34, 423, 30.
IRON WG/L 0.03 ¢ 0.03 0.03 ( 0.03
LEAD - NG/L ¢ 0.04 ( 0.04 ¢ 0.04 ¢ 0.04
MAGNESIUN nG/L 260. _ 250. 300. 260.
MANGANESE MG/L 0.05 0.04 0.04 : 0.05
MERCURY nG/L - - - -
MOLYBDENUN  NG/L 0.03 0.02 0.04 0.04
NICKEL "G/L - - - -
NITRATE nG/L 940. 940. 960. 820.
NITRITE MG/L - . - - -
ND2 & NO3 nG/L - - - -
ORG. CARBON MB/L - - - _ -
PE-240 PCI/ZL - - - -
PH su 6.52 6.52 . 6.52 6.52
PHOSPHATE nG/L - - - -
PO-240 PCI/L - - - : -
POTASSIUN nG/L 5.6 5.6 . 5.6 . 5.6 :
RA-226 PCI/L 0.4 0.4 0.4 0.1 0.2 0.4 . 0.2 0.4
RA-220 PCI/L 4.1 1.4 0.0 1.5 0.8 1.4 0.9 1.4
- SELENIUM nG/L ¢ 0.005 0.008 ¢ 0.005 : ¢ 0.005
SILCON NG/L - - - : -
SILICA nG/L 7. 16, 16. 7.
SILVER nG/L - - - -
S00IUN nG/L 490. 200. 1914. 190.
STRONTIUN  MG/L - - - -
SULFATE nG/L 4680. ~ 4700, : . 4700. 1700.
SULFIDE nG/L - - - -
TEWP, IN-SITU C-DEGREE - - - - -
TEMPERATURE C - DEGREE 45.5 ] 15.5 5.8 45.5
TH-230 PCI/L - - - -
THALLIUNM nG/L - - - -
TIN nG/L - - - . . -
TOTAL SOLIDS MG/L . 4800. 48140. 4840. 4800.
TOX nG/L . - - - : -
U-234 PCI/L - - - -
u-238 PCI/L - ~ - - A -
URANTUNM nG/L 0.636 0.483 0.772 0.724

VANAD TUN nG/L ( 0.04 0.02 ( 0.04 ( 0.04



GROUND WATER QUALITY DATA BY LOCATION
SITE: TUBA CITY

42/18/84 70 42/42/60

REPORT DATE: 02/02/90

FORMATION OF COMPLETION: NAVAJO SANDSTdNE
HYDRAULIC FLOW RELATIONSHIP: ON-SITE

LOCATION ID - SAMPLE ID AND LOG DATE

- ZINC

906-05 42/13/88 904-04 06/27/89 906-02 06/27/89 906-03 06/27789 °
) UNIT OF PARAMETER PARANETER PARAMETER PARAMETER
PARAMETER MEASURE VALUE +/~ UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY
ALKALINITY  MG/L CACO3 972, 4005. 400S. 1005,
ALURINUN NG/L ¢ 0.4 - . - . -
ARMONIUN NG/L < 0.1 To- - ) -
ANTINONY MG/L - - - -
ARSENIC nG/L « 0.04 < 0.04 < 0.04 < 0.04
_BARIUN ° NG/L - < 0.4 ( 0.4 ¢ 0.4
BERYLLIUM nG/L - < 0.005 ¢ 0.00S ( 0.005
SORON MG/L - - - -
CADMIUN, nG/L < 0.0014 ¢ 0.004 ¢ 0.004 < 0.004
cALCIUM NG/L 930. - - -
CHLORIDE WG/L 430. ' - - -
CHROWIUM n6/L < 0.04 < 0.04 ¢ 0.04 ( 0.04
COBALT NG/L - - < 0.03 ¢ 0.03 ¢ 0.03
COND, IN-SITU UMHO/CN - : - - -
CONDUCTANCE UMHO/CH 3750. 4225. 4225. 4225.
COPPER NG/L - < 0.04 < 0.04 < 0.04
CYANIDE nG/L - ¢ 0.04 ¢ 0.04 < 0.0¢
FLUORIDE nG/L - < 0.1 : ( 0.4 < 0.4
GROSS ALPHA PCI/L 340, S4. 744, 146. 644, 1447, 3s0. &8.
GROSS BETA PCI/L 470. 3z. 236. 41, 240. 39. 192, as.
IRON nG/L ¢ 0.03 - - -
LEAD nG/L L 0.04 ¢ 0.04 ( 0.04 < 0.014
MAGNESIUN nG/L 306. - - -
MANGANESE nG/L 0.05 - - -
MERCURY nG/L - ( 0.0002 « 0.0002 < 0.0002
MOLYBDENURN  MG/L 0.04 0.04 0.04 0.04
NICKEL nG/L - < 0.04 < 0.04 { 0.04
NITRATE nG/L 930. 4000. 1060. 1090.
NITRITE RG/L ~ - - -
NO2 & NO3 nG/L - - - -
ORG. CARBON MG/L - - - -
£8-210 PCI/L - - - -
PH su 6.52 6.63 6.43 6.63
PHOSPHATE NG/L - - - -
P0O-210 PCI/L - - - -
POTASSIUN nG/L 8.6 - - =
RA-224 PCI/L 0.1 0.1 0.4 0.2 0.1 0.2 0.0 0.4
RA-228 PCI/L 0.7 1.4 2.8 1.3 0.0 1.3 0.3 4.4
SELENTUN nG/L < 0.005 ¢ 0.005 ¢ 0.00S ¢ 0.00S
SILCON nG/L ~ R - : -
SILICA nG/L 7. - - -
‘SILVER nG/L - < 0.04 ¢ 0.04 ¢ 0.04.
50DIUN nG/L 480. - - -
STRONTIUN nG/L - - - -
SULFATE nG/L 1650. 4840, 4B0O. 4840.
SULF IDE nG/L - < 0.4 ¢ 0.4 ¢ 0.4
TEMP, IN-S1TU C-DEGREE - - - -
TEMPERATURE € - DEGREE 45.5 48.0 16.0 18.0
TH-230 PCI/L - - - -
THALLIUN nG/L - 0.4 0.4 0.4
TIN nG/L - { 0.00S [{ 0.04 [4 0.005
TOTAL SOLIDS MG/L 4960, 4980. . 4BS0. 4840.
TOX - nG/L - - : - -
U-234 PCI/L - - - -
u-230 PCI/L - - - -
URANIUN nG/L 0.738 0.99 0.90 0.85
VANAD 1UN nG/L 0.02 ( 0.04 . ¢ 0.014 : ¢ 0.04
NG/L < 0.008 0.0414

0.012 0.047



FORMATION OF COMPLETION: NAVAJD SANDSTONE
HYDRAULIC FLOW RELATIONSHIP: ON-SITE

GROUND WATER QUALITY DATA BY LOCATION
SITE: TuBA CITY

412/48/84 TO 42/42/88

REPORT DATE: 02/02/90

?06—04 06/27/689

- LOCATION 1D - SAMPLE ID AND LOG DATE

906-05 06/727/89

i

N UNITY OF PARAMETER PARARETER : PARAMETER PARAMETER .
PARAMETER MEASURE VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/- UNCERTAINTY VALUE +/~ UNCERTAINTY
ALKALINITY NG/L CACO3 4005. 4005.

ALUNINUA MG/L - - -
AMRONIUN nG/L - -
ANTIMONY NG/L - -
ARSENIC NG/L (¢ 0.04 4 0.04
BARIUN MG/L 4 0.4 { 0.4
SERYLLIUNM MG/L { 0.005 ( .0.00S
BORON nG/L - -
CADRIUN nG/L Kt 0.0014 { 0.0014
CALCIUNM MG/L - =
CHLORIDE nG/L - -
CHROMIUN HG/L < 0.04 4 0.04
COBALT NG/L [{ 0.03 [{ 0.03
COND . IN-SITU UMHO/CN - -
CONDUCTANCE UMHO/CH 4225. 4225.
COPPER nG/L 0.04 4 0.04
CYANIDE me/L (4 0.04 { 0.04
FLUORIDE nG/L < 0.4 4 0.4
GROSS ALPHA PCI/L 652, 425. 578. 106.
GROSS BETA PCI/L 29S. 46. 272. 42.
IRON nG/L - -
LEAD nG/L [{ 0.04 ( 0.04 -
HAGNESIUM nG/L - -
HANGANESE nG/L - -
HERCURY nG/L . { 0.0002 < 0.0002
HOLYBDENUN NG/L 0.05 0.04
NICKEL nG/L 4 0.04 [{ 0.04
NITRATE NG/L 4040. $040.
NITRITE nG/L - -~

HOZ & NO3 - NG/L - -
ORG. CARBON NG/L - -
Pe-240 PCI/L - -

PH Su 6.63 6.463
PHOSPHATE nG/L - -
r0-240 PCI/L - -
POTASSIUN NG/L = -
RA-226 PCI/L 0.4 0.2 0.4 0.2
RA-228 PCI/L - 0.3 1.4 0.0 1.4
SELENIUN - nG/L < 0.005 { 0.005
SILCON nG/L - -
SILICA nG/L - -
SILVER nG/L < 0.04 [{ 0.04
SODIUN HG/L - -
STRONTVIUN nG6/L - -
SULFATE [t 74 4790. 4840.
SULFIDE HG/L < - 4 0.1
TERP, IN-SITU C-DEGREE - -
TEMPERATURE C - OEGREE 48.0 48.0
TH-230 PCI/L - -
THALLIUN n6/L [4 0.4 0.4
TIN nG/L [{ 0.04 4 0.005
TOTAL SOLIDS MG/L 4840. 4830.
TOX nG/L - -
U-234 PCI/L - -
u-238 PC1/L - -
URANIUN nG/L 0.99 0.86
GALAN Ve - /] n Na 4 0.04



ATTACHMENT 2
STATIC GROUNDWATER LEVELS BY LOCATION
TUBA CITY, ARIZONA, DISPOSAL SITE



LOCAT
1

906
906
908
208
908
208
909
909
909
909

10N

940 .

710
940
940
P14
942
942
942
942

743.

944
P44
9144
944
715
2416
947
‘919
920
920
Y20
v20
924
924
924
924

FORMATION OF COMPLETION:

NORTH
COORDINATE
(FT.3
42095.8
12095.8
42095.48
12095.8
-4533.8
6994.3
4994.3
6994.3
4994.3
4196.4
44946.4
4496.4
4196.4
8352.0
8352.0
B352.0
8352.0
8483.7
84683.7
8483.7
8483.7
7562.4
7562.4
7562.4
7562.4
12048.4
12048. 4
12040.4
12046.4
12097.8
8427 .4
81427. 4
8427.4
8427 .4
8054.4
8272.0
8272.0
8272.0
8272.0
B3461.9
8298.0
4847.0
4857.8
6903.48
6903.8
4903.8
6903.8
4907.3
6907.3
6907.3
6907.3

EAST
COURD INATE
LFT.)
14034.4
14034.6
11034.64
14034.6
10903.5
12446.7
12446.7
12446.7
12444.7
12585.8
12585.8
12585.8
42585.8

. 44652.6

- 44652.6
44652.6 -
14652.6
10178.9

- 40478.9
10478.9
10478.9
14734.9
14794.9
414734.9
14734.9
14067.7
14067.7
11067 .7
140477
44445.4
10136. 4
104344
10434. 4
10136. 1
10438.2
13537.0
13537.0
13537.0
43537.0
13554 .7
13425.4
#034.9
8433.3
12062.5
12062.5
42062.5
12062.5
12479.8
42479.8
12479.8
42479.8

STATIL GROUND WATER LEVELS

SECE: TuBa CITY

LOG DATE

04703746

05/44/68
12/12/88
06/27/89
04/03/864
04/03/46
05/15/88
12/43/88
06/26/8%
04/03/86
05/145/88
12/13/88
046/26/89
04/03/686
05/44/68
12/42/88
06/27/89
04/03/B6
05/44/608
12/12/68
04/27/89
04/03/84
05/13/88
42/43/88
04/28/69
04/03/84
05/13/88
12/42/68
04/27/89
04/03/856
04/03/86
04/27/88
42/42/80
06/27 /89
04/03/66
04/03/86
05/10/88
12/13/88
06/27/89
04/03/86
04/03/86
04/03/46
04/02/46
04/03/86
05/15/488
12/14/80
06/26/89
04/03/86
05/14/88
12/13/86
06/28/89

NAVA IO SANDSTONE .

L.0G

TIRE
44:134
13:45
09200
09: 145
10:44
13: 44
42:20
12: 15
43: 15
44200
43:2%
40200
14:30
153 19
09:00

- 45300

16330
44357
44:00
t2:45
14:30
44:38
14:50
14:00
142448
14:27
08:00
09:00

. 08:30

44:30
14:24
10245
12245
13:30
14:18
10247
09:4%
146:00
15: 45
40:24
40:20
14:32
14234
13: 140
GB:00
09:30
14345
43:22
08200
09245
08:30

GROVUND
ELEVATION
CFT. MSL)

5405.06

5405.08

5105.04

5405.08

4732.94

4980. 44

4980.44

4960.44

49080.44

4899.35

4899.35

4899.35

4899.135
5060.39
5060.39
5060.39
5040.39
5055.88
5055.86

5055.88
5055. 86
5054. 164
5054. 14
5054. 14
5054, 14
5405.94
5105.94
$105.94
5405.94
5406. 15
505785
5057 .85
5057 .85
5057.85
5057.88
5068.37
50648.37
50648.37
50648.37
5048.58
5068, 10
504605
5046.147
4980.64
4980.64

A980.44

4980.64

4976.84

4976.84

4974.84

4976.04

GRUOUND WATER
DEPTH
FT.)

54.28
54.40
54.77
54.47
27.7%
22.72
22.76
22.92
23.00
20.23
20.00
20.42
20.20
39.24
40.64
40.82
44,25
45.23
45.45
45.82
46.10
56.514
53.18
$3.49
54.10
56.79
56.56
57.44
58.43
§4.45
47.02
47.73
48.21
49.93
45.80
98.04
98.44
98.38
?8.24
?4.54
142.93
bb.914
143.83
26. 44
26.34
26.47
24.468
35.96
36.08
34.79
36.68

GROUND WATER
ELEVATION
CFT. MSL)

5050.80
§050.48
5050.34
5050.414
4705. 49
4957.72
4957.648
4957.52 .
4957 .44
4B79.42
4879.35
4879.23
4879. 18
5021, 13
5049.78
50149.57
S049. 14
5040.45
5040.23
5040.04
5009.78
4997 .45
5000.98
5000.67
5000.06
5049. 15
5049.36
504B.50
5047.84
5054.70
5040.83
5010, 12
5009.64
5007.92
4992.08
4970.314
4969.94
4949.99
4970. 44
4977.02
4955, 47
4979. 44
4902.34
4954.50
4954.33
4954.47
A953.94
4940.88
4940.76
4940.0S
4939.96



ATTACHMENT 3
MONITOR WELL INFORMATION
TUBA CITY, ARIZONA, DISPOSAL SITE



MONTIORING WELL ENFORMATTON
SITE: vuUsA CITY

NORTH ‘EAST e s BORFHOLE  ~——vmmme e YELD CASING ~~=--—  SCREENFD  INTERVAL
LOCATION COORDINATE COORDINATE ELEVATION OEPTH LIAPETER ELEVATION DEPTH DIAMETER DEPTH LENGTH \
n (FT.) (FT.) (Fi. ASL)  (FT.) CIN.D CFY. msSLY  (FT.) CIN.) (FT.) (FT.) FLOW RECATIONSHIP

FORMATION OF COMPLETION: NAVAJO SANDSTONE
904 42095.8 41034.6 5405.08 80.00 b.625 54046.84 B82.00 2.000 58.00 856.0 UP GRADIENT

902 -45833.8 40903.5 4732.94 75.00 4.500 4734.94 77.00 2.000 63.00 54.0 BACKGROUND
903 4994.3 42146.7 4980.44 50.00 6.500 4982.44 §0.00 “2.000 28.00 47.0 DOUN GRADIENT
904 44946.4 12585.8 4899.35 44.00 6.625 4704.35 42.00 2.000 32.00 32.0 BACKGROUND
906 8352.0 14652.6 5060.39 70.50 6.42% 50414.39 67.00 2.000 32.00 57.0 ON~-SITE

908 8183.7 10478.9 5055.688 80.00 6.625 $056.88 69.00 2.000 §2.00 $3.0 DOUN GRADIENT
909 7562.4 14734.9 5054. 14 85.00 6.625 5055 .46 79.00 2.000 48.00 39.0 DOUN GRADIENT
?40 12018.4 14067.7 §405.94 200.00 8.500 5407.84 4199.00 4.000 97.00 100.0 BACKGROUND

944 42097.8 14445.1 514046,45 354.40 8.500 5408.45 353.40 4.000 -344.40 40.0 BACKGRGUND

942 8427.4 1043644 5057.85 465.00 8.500 5059.87 1467.00 4.000 425.00 40.0 DOUN GRADIENT
9?43 80S4.4 40438.2 §057.88 380.00 8.500 50460.44 372.70 4.000 330.70 40.0 DOUN GRADIENT
P14 8272.0 13537.0 §06B.37 4156.20 8.500 5070.46 158.20 4,000 446.20 40.0 DOUN GRADIENT
?44 8364.9 13554.7 5048.58 4182.00 8.500 §070.58 4184.00 ©  4.000 472.00 40.0 DOWN GRADIENT
946 8298.0 13625. 4 5048.40 357.70 8.500 5069.93 359.70 4.000 347.70 10.0 DOWN GRADIENT
947 4B47.0 8034.9 50446.05 150.00 8.500 504H.06 152.00 4.000 4130.00 20.0 DOUN GRADIENT
949 4857.8 8133.3 5046.47 355.00 8.500 5048.23 351.70 4.000 339.70 10.0 - DOUN GRADIENT
920 6903.6 12062.5 4980.464 470.00 8.500 4982.464 458.40 4.000 146.40 40.0 DOWN GRADIENT

9214 6907.3 12479.8 4976.84 360.00 8.500 4978.84 358.80 4.000 346.80 40.0 DOWN GRADIENT



ATTACHMENT 4
MONITOR WELL COMPLETION RECORDS
TUBA CITY, ARIZONA, DISPOSAL SITE



ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS

WELL COMPLETION RECORD

TVE-0OI LOCATION ID: O |

- . S y4d3
APPROX. SITE COORDINATES: (FT.) N 2™ -
OPEN AREA PER LINEAL FT. (IN2/FT.)

SITE iID:

DATE INSTALLED: /% - <% &7
E Y A

‘NK: 0;% X é/‘pws = 2'6¢
FORMATION OF COMPLETION: Hove s SANDSTONE
FIELD REP.. _G.Covzewrs - Z vir— DRILLER: . Cac7es /r))eiices
Sechie wswg T leck
WELL CASING = r“’ﬁr it IRV
DIAMETER €én)| -

| Py C. WELL CASING

" TYPE
H DIAMETER (in g
OLE L e A - HT. ABOVE |
GROUND (ft)
GROUND SURFACE -
j NN T -
3 % - 2 < e
. ..- )
-:-"LT_EACKFILL TYPE
. L(:'-,-: T s
SEAL[: - g Lo
TYPEL 7. /cr: ' F; : Sy — 4.2
e 4— sLOT.
SEAL - OPENING
LENGTH| ~.5 (in)
(1) -
TOTAL
A - CASING
DEPTH| - ¢ 32
(11) 4 ﬂ | Ls(r:gm
OPEN OR
FILTER ——L. — o |SLOTTED
PACK Sa - LENGTH
TYPE (1t)
FILTER
PACK T ]
LENGTH 1
(ft)
BLANK
2 [LENGTH
| (ft)
¢ : ‘
COMMENTS:

amr—f- \‘e;‘»

sa. L v
Crrund_eley Sroorss

rmfl)( }'./ ?( !

TeP OF CAgine EtevV. srmzrz

JEG-AL-ENG-3 (3/84) SI1°5.08F Slot. 8/




(7. 19.2.8

E‘mesmmemwc.

ADVANCED $YSTRMS DIVISION, ALSUAUERRUE OPERATIONS

WELL COMPLETION RECORD =~

SITE ID:. T,/ﬁ LOCATION 1D:__ 407 DATE INSTALLED: [Z-2-5Y
APPROX. S8ITE COORDINATES:(FT.) N 260730~ g o+ Su™ Ioh3.51
OPEN AREA PER LINEAL FT. (IN2/FT.) Zt 2.6t

FORMATION OF COMPLETION: __5% A%ufféf

FIELD REP.: — o) - /‘/@0,065 priLLER: . (@ rfes
WELL CASING | w
DIAMETER (in)| L. 0 SCH 20Pr¢ EL;.chgsms
. / ' [
HOLE DIAMETER (i) ¢, //, ~N [ HT. ABOVE ?
. LL.Z - O larounp (1)
GROUND SURFACE ~
T N PR
A F
-] |-] BACKFILL TYPE
.'. *.'
" e 7~ Ton.
B F Femen q“’i’it" i
SEAL D
TYPE o
- sLOT
SEAL 3 OPENING
LENGTH]| 2.0 (in)
(1) 0.0)
TOTAL Y
CASING
DEPTH f 77
- (1) 72 : LE(NfSTH
OPEN OR
FILTER /O SLOTTED
PACK LENGTH
TYPE ()
FILTER '
, PACK 4'4 v
Groud €fev. LENGTH 4
412294 Fr o BLANK
Jop pvceler. | 2.0 |renaTH
47%3.44 Fr | - - (11)
| o
K -

COMMENTS: £ [fer p@c& #;[,oé somf Q5 UGP/ oA
other 77//3 _QQ_LZS-"“’ S/lice fé’r\é

JEG-AL~-ENG-3 (3/84)




ADVANCED SVSTEMS DIVISION, ALSUGUERQUE OPERATIONS

Emmﬁmmm.

WELL COHPLETION RECORD

site 10:_T UBO\ - Location 1p: _—F8<-03 700”5 INSTALLED: |0 -20 &
| APPROX: SITE COORDINATES:(FT.) N 6794 266 E _/2/6. 686
OPEN AREA PER LINEAL FT. (IN2/FT.)____ &% 2 64

FORMATION OF COMPLETION: Naveso S5

FIELD REP.: SILVA _____ DRILLER: él—k&/:'cﬁa“&t'rcﬁ-’

WELL CASING '

WELL CASING
2 :
DIAMETER €n) | 2 '~ —?-.V— S<h vo pus TYPE

" HOLE DIAMETER (in Z
umi &% | £ o J//- HT. ABOVE ?
| | L2 47 Jarounp (1t)
GROUND SURFACE '
' 1 R -,.;-;rm%‘ -
1 BACKFILL TYPE
SEAL[ oc ci E':'.i -Q
TvpE lremed I\ bl |
‘ o sLOT
SEAL ) OPENING
LENGTH| 2 F7. (in)
tt) . NSOy
‘ ‘ 2y O10 " k»pr.:'jf
TOTAL
(ft) _ e
OPEN OR
FILTER — ISLOTTED
PACK |77, 2° 7 JienaTH
TYPE 1)
FILTER — | |
PACK | 27 #
LENGTH ——
(11)
BLANK
a2 F4 - [LENGTH
(1)
| :
Y Y —
) ” , t a
comments: - Il te 1 Siwpedpd® SR /e (0n 48D
GCrounp Erev—-Seetkboby TOP OF C4S5ING- __ Stesfe .

JEG-AL-ENG-3 (3/84) H450 44 _ | ETESE



. TOTAL
DEPTH
(1)

ADVANCED SYSTEMS DIVISION, ALBUQUERQUE OPERATIONS

“"'”W‘E“i":i??‘éoupt.sﬂou RECORD

FIELD REP.:
WELL CASING

Sievh

sire 0:_TUBY] _ Location ID:?_géf__o% _ DATE INSTALLED: /757

APPROX. SITE COORDINATES:(FT.) N _ 11 76.42
OPEN AREA PER LINEAL FT. (INYFT.)
FORMATION OF COMPLETION:

g /258S, 77¢
QM0 2,64

DRILLER: _¥& - B

| W] Tomis Tmerasc) |WELL CASING
'DIAMETER ¢in) | 2 —P..v— Ve TYPE
HOLE DIAMETER (i) 25, | "
o ( &% " HT. ABOVE 1
| ~ ROUND (tt)
GROUND SURFACE ,
i N7 S B X
5] [ BackriLL TveE
Xy %
- 2] e piTbre Uy
SEAL W mecw i <
TYPE % I %
8 ——p— o sLOT
SEAL = = OPENING
LENGTH| 2' ZH = (in)
(ft) =2 E
20 =] 5 .0/”
7 42’ |CASING
7 o LENGTH
- (1t)
___OPEN OR
FILTER s |SLOTTED
PACK | /7Sawp O JLENGTH
TYPE (1)
FILTER
PACK 22’ |
LENGTH — 3
(ft)
BLANK
Z' |LENGTH
1 (ft) L
& y

COMMENTS: GROUND ELEY —44az2.,97 . TOP OF CASNG ELEY —4225.07)

U G014

Us94-3¢5

JEG-AL-ENG-3 (3/84)



/Y. /9.2.5

!:Mooasmmemﬂc.

ADVANCED SYSTEMS DIVISION, ALBUQUER@UE OPERATIONS

WELL COMPLETION RECORD <

SITE 1ID: _TUB N LOCATION 1ID: __ 406 DATE INSTALLED: [!:27-&%
APPROX. SITE COORDINATES:(FT.) N_ 982522 ¢ _ /I652.58

OPEN AREA PER LINEAL FT. (INYFT)) 2.04 :

FORMATION OF COMPLETION: NAUATD SANDSTOME.

FIELD REP.: S/evA - DRILLER: SHE- BrFsr § B.w.

WELL CASING -

t | . Timeco THREADPCL WELL CAS|NG .
DIAMETER €in) [ 2 _—P..V— Pue TYPE

HOLE DIAMETER (in)| (5%
" HT. ABOVE
ROUND (ft)
GROUND SURFACE
] v. XY :
25 I
-,' :'.:.\ . 'SB
X ::] BACKFILL TYPE 2ox
SoiL8s ": ’_.':f LEMENT S2ouT ;z;?;
Vorceatr K" £ : ' /05
SEAL [zerrom T W E . 28
TYPE | fruem v %
- -
25 . SLOT
SEAL ]. : OPENING
LENGTH| 5 (in)
(ft)
"o : LO0/0 |
TOTAL : |
CASING
DEPTH| 7o 8 &'7
e I LENGTH
(ft)
OPEN OR
FILTER - SLOTTED
PACK  [#ames: 22 JLenTH
TYPE (1)
FILTER : | e
: PACK 27 [ 4 Yyl
Gowd efer. | LENSTH ' 1
- T
b0.79 Fr -
506024 p [ BLANK
Jop PVC efev. : 2 [ILENGTH
4 y

‘ CAVED R OGS Ao THen/ .
COMMENTS: /Dicowmb FULKER TESTS Mok, wris REARED TD 0.8 - Prc Zrrfee £

1Al

WVSIDE BULER ~ AVGER REMOVED ~ HOLE tayved @ Zo'

JEG-AL-ENG-3 (3/84) MOTE 12" PROTCLTIVE CASINU LEFT I PLiis T8




sITE 1D: _JUBO

\

FORMATION OF COMPLETION:

JACOBS ENGINEERING GROUP INC.

ADVANCED SYSTEMS DIVISION, ALBURUERSUL OPIRATIONS .

WELL COMPLETION RECORD

LOCATION ID:
APPROX. SITE COORDINATES:(FT.) N
OPEN AREA PER LINEAL FT. (INYFT))

0% DATE INSTALLED: /- /7-&¥

E2o0 8I183.658 _ LotsT 078,948
_O4¥0 2.4 '
WHWITE SASTes 1l

Lesk fsHe 4B

FIELD REP.: __SiLVA DRILLER:
WELL CASING [, ] ——]WELL CASING
DIAMETER ¢in) | < _'l.v— T T T v pE
 HOLE DIAMETER (in)| /5% |
Umf ¢4 ‘__{ " r—h. HT. ABOVE |
: - ROUND (ft)
GROUND SURFACE . !
j >N TR
L’:’,: ‘::4
S
] [ sackriLL Tvee
-3 . :1 EEM et SamD
. <. . CERIC T SR
SEAL [ voccm % V1 2z eessor gL e
TYPE 4" Peiens . ' '
43 s SLOT
seal 1 . = . OPENING
LENGTH 2 (in)
ft)
( “5 —-#._ s 0/ .
TOTAL |
; T ICASING
A I 62 IlenaTH
(1t)
OPEN OR.
FILTER L 7 |SLOTTED 2
PACK | 2474 /S JLENGTH 2
TYPE (ft) 20,
FILTER 55}5
PACK L8 5o
LENGTH = —— ¢ g
(1) |
BLANK
2" |LENGTH
| | IS
1 L}
COMMENTS: u«ﬂfdﬂ;!“% 2 Babs SlLuASJMDJDjUULMﬂ -

EROUND ELBY — 5055. 86 .

70P OF CASMNG— ELey — S0S7. Y.

JEG-AL-ENG-3 (3/04)



EJAC@SBQGI‘&B?NGGROLPNC.

ADVANCED STETEMS DIVISION, ALBUGUERRUE OPERATONS = | 27 -
WELL COMPLETION RECORD

siTe 10: _TV89) ___ 1ocaTion 1p: 324 DATE INSTALLED: /- /5~
APPROX. SITE COORDINATES:(FT.) N __/262.398 e /73890
OPEN AREA PER LINEAL FT. (IN2/FT.) o440 2,64
FORMATION OF COMPLETION: __SANBSTONE
FIELD REP.: _____S\Vh DRILLER: s¥2
WELL CASING (= k¢
" s rocs o JWELL CASING
. DIAMETER @n)| Z s TYPE
HOLE DIAMETER (in)| (< .
e )«{ oJ [z [HT Asove !
3 ROUND (ft)
GROUND SURFACE
' G\ o 7
. L",': A SMeT GrouT
il [7] eackriLL Tyee
. R B B N e A
£50LBS .:.‘ R SO BT otz T
SEAL VoLeeayv »:-' ".‘ e VT G T
TYPE| Autrs q I qu |
< L7
S s sLOT
SEAL ) = =2 QRENING
LENGTH]| O (in)
(1) . 510 ,
L se
TOTAL L] S1cien
: {._4._ CASING
Dsfpt.)rH 85 : b d R ?6 LENGTH
b2 Sitie Sk ('t)
. _ OPEN OR
ol = Jores
Marsan)
TYPE (1) ‘
FILTER 2 -
PACK 24 4 2
LENGTH — e
(tt) 1 5
BLANK _E
2z |LENGTH 27
y (f1)
| P
. i“‘
! y E -
‘ . 50)"'[ i
COMMENTS: _ Jemern cAcnG Down From 7772 GROUND Ettsy — SB3846,
0081y TOL2 Arr Poi it AJOCA qu OF CASING- ELEV — ’ .
" JEG-AL-ENG-3 (3/84) S0 55 -84



ADVANCED SYSTIMS DIVISION, ALBUGUVERGUE OPERATIONS

WELL COMPLETION RECORD

SITE 1D: 2 oL LOCATION ID: __S2 /O DATE INSTALLED: 7-30-85
APPROX. S8ITE COORDINATES:(FT.) N _/20/8. 295 E /(067,695
OPEN AREA PER LINEAL FT. (IN2/FT.)_/2

FORMATION OF COMPLETION: 027 &
FIELD REP.: Man/ DRILLER: Sas/7 F A‘i;}/;w)
WELL CASING WELL CASING

DIAMETER (in)| 4 —_P.V el Bo- PUC TYPE

' HOLE DIAMETER (In)| 5. =
o > HT. ABOVE
ROUND (ft)
GROUND SURFACE |
1 Y] ISR
- 33 _
"1 |] eackriLL TvPE
:-. :-.‘ &/Zéﬂ /- Fon Jormide
SEAL E{,:/;}.Q ':'. .::‘.J .
TYPE 'S/V’rﬁ ':'.‘ -‘,"
N sLOT
SEAL = OPENING
LENGTH| 3 = i
" =
TOTAL 1 b/
DEPTH oo ! | 7 CASING
(1) 4 _r— 9 LE(P:?)TH
FILTER '~ OPEN OR
| c SLOTTED-
/s
voe ?’""? 792 JLenGTH
TYPE (ft)
FILTER
PACK /45 i
LENGTH !
(ft)
BLANK
2 [LENGTH
(1)
R
j ' - ’

COMMENTS: Grourd efev. 5105 94 rr
Jop_Pve chr. S107.8) B

JEG-AL-ENG-3 (3/84)




ADVARCED SYSTIMS DIVISION, ALBUGUERRQULE OPEIRATIONS

WELL COMPLETION RECORD weil ©37-35¢5

SITE ID: 78 2/  LOCATION ID:__ 52/ DATE INSTALLED: _7-29-85
APPROX. S8ITE COORDINATES:(FT.) N _/2097. 24 e N5 12!

OPEN AREA PER LINEAL FT. (INYFT)_ /2

FORMATION OF COMPLETION: ! 7, e .

FIELD REP.: /& tood DRILLER: Fasw § farac,

WELL CASING WELL CASING

DIAMETER (in)| 4 '—?.V—échedao PUC TYPE

HOLE DIAMETER (in) — _
mf 6.5 » HT. ABOVE |
| L_Z __lcROUND (ft)
GROUND SURFACE . |
[] XN PR
©] BAckFiLL TYPE
. ' o Clrrren / Benlonil
TYPE Slurr
—— SLOT
. SEAL ¥ oPENING
LENGTH| 3 (in)
(f1) 0. 05/
TOTAL 7 _ '
& CASING
PEPTH [35/, 4 (553 dcesms,
_ (1t)
OPEN OR :
FILTER p SLOTTED
PACK ©__JLENGTH
FILTER
PACK .
LENGTH 1
Gound eley. (1)
S10b.15 Fr BLANK
TOP I 8{9’_. 2 LE‘N"G)TH
¥
COMMENTS: &f 5t [ Chsna abile oven fole - oot 15 3" ron 2006

i&ﬂ_o E/“g Diae ‘Zgn -gg/ugn/ zdl\ X (s 7;0,//;”5

JEG-AL-ENG-3 (3/84)



ADVANCED SYSTEMS DIVISION, ALBUGUIRGUL OPERATIONS

WELL COMPLETION RECORD

SITE ID: ZZeg 24 LOCATION 1D: __2/2 DATE INSTALLED: S./< &5
APPROX. SITE COORDINATES: (FT.) N__8/27. /44 e _[0/%.//8

OPEN AREA PER LINEAL FT. (INY/FT.) /2
FORMATION OF counevnon:ﬁ%&.&&/.ﬂme_ :
FIELD REP.: . & woad ' DRILLER: lawvs * A s
WELL CASING . WELL CASING

DIAMETER (in)| < 'r?.v—&uao-/’wf TYPE

M T R ' ST pere
HOLE DIAMETER (n)[ o . ?r | HT. AROVE T
, L2 _lGROUND (f1)
GROUND SURFACE | | -
T N TR
' r§ ‘
2 [7] eackriLL Tyee
| | A N (oren 7 benZinic
SEAL [5’:,.3%5: D B oY
TYPE [ Z7
. SLOT
SEAL . OPENING
LENGTH]| 3 (in)
(ft) 2.05/
TOTAL ‘
DEPTH| /<< : ¥ /e7 ﬁé:G~TGH
(tt) - ‘ ' (11)
OPEN OR
FILTER : SLOTTED
PACK |Z0c 2 _JilencTH
TYPE L (tt)
FILTER
PACK £8 4
LENGTH
(1) T
BLANK
> |LENGTH
| (ft)
4 R : '

comments: Sround elev. 5057, 85 Fr

Top put, elev, 5059.97 rr

JEG-AL-ENG-3 (3/84)




SITE ID: 15 =1

FIELD REP.:

LOCATION ID:
APPROX. S8ITE COORDINATES:(FT.) N __8056.275"
OPEN AREA PER LINEAL FT. (IN2/FT.) "
FORMATION OF COMPLETION:

S/ >

JACOBS ENGINEERING GROUP INC. //:// A% <3

ADVAMCED SYSTEMS DIVISION, ALBURUERQUE CPIRATIONS

WELL COMPLETION RECORD

T- J¢

7

DATE INSTALLED: 8- 7-85
JO/28.)54

/2

w R //l/ava/

WELL CASING

/(/"—'*"“/ﬁ l;aﬂ-d"ls /a:;_,
4 —
_DRILLER: J&sz: * Aer 7€

‘ ‘ WELL CA
DIAMETER (in)| ¢ W ched 8> PV g T'“yf,gsms
H IAMETER (i Shem, |
OLE DIAMETER (In)| 2. rim. o s HT.Aaovsv
N GROUND (ft)
GROUND SURFACE 3
' T ORPY- ':{-JW‘
Ly Y
ﬂ BACKFILL TYPE
:'i ::.' Conea Aol i & )
SEAL Benlinify r':"i '.: ‘
TYPE 4z 5 X
—_— SLOT
SEAL E1 E= OPENING
LENGTH| 3 = E (in)
(f“) 1.;:_3; o. .05/
TOTAL J
. |CASING
DEPTH| 2.2 ¥ 27> 7 JLENGTH
(1) (1t)
OPEN OR
FILTER L SLOTTED
PACK |77y 79 JLENGTH
. TYPE (1)
FILTER
LENGTH 1
(ft)
| BLANK
2 [LENGTH
(1)
| !
R Y
COMMENTS: Ground elev. 5057.86 Fr
Jop Prc elev. G060, 11 Fr

JEG-AL-ENG-3 (3/84)




JE ENGREERNG GROWP INC. i/ Nz 27T -565 |

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPIRATIONS

WELL COMPLETION RECORD

SITE ID: /&8 ©/ _LOCATION ID: __S/F DATE INSTALLED: 8-23.8<
| APPROX. SITE COORDINATES:(FT.) N __527/. 89 E /2527, 008 '
OPEN AREA PER LINEAL FT. (IN2/FT.)_ 2

FORMATION OF coupn.snon:..détﬂtym_uzw bl

| F1ELD REP.: ML oo DRILLER: Rass £ Kairra
WELL CASING — ~
| WE A |
DIAMETER (in)| +# : Scheo E0 PrE L#y.igs'”G
HOLE DIAMETER (in)| o | 3
| g ower " _TJHT. ABOVE
. —~__JGROUND (11)
GROUND SURFACE
4 @ \Ca
] BACKFILL TYPE
| 3 | Bomens. Boniin: G
SEAL [Berron ‘.:'-
TYPE | St«rrg e
— SLOT
SEAL OPENING
LENGTH| 3 (in)
(1) ' o.05/
k o i
TOTAL Y
DEPTH | /5¢. 2 i 4 O EE:GTH
. OPEN OR
FILTER | : |SLOTTED
PACK | 3/'<p 7Z_liLenGTH
TYPE (ft)
FILTER
PACK /
LENGTH Z
()
BLANK
> |LENGTH
(11)
1
- |

CoMMENTS: __ Sround_elev. . 5068.37 sl
[op PvC clev.  5070./¢ Fr

IER_ 2 BN Aa far/nad




JE JACOBS ENGIEERING GROUP INC. 1/ ¢// M2 &3T- 545

ADVANRCED SYSTEMS DIVISION, ALBUGUERFGULE OPERATIONS

WELL COMPLETION RECORD

SITE ID:_Jzis o/ LOCATION ID: __ S/.5 DATE INSTALLED: _&-27-2<
APPROX. SITE COORDINATES:(FT.) N __830/. 748 E _/>554.727 '
OPEN AREA PER LINEAL FT. (INYFT))__ /2
FORMATION OF COMPLETION: _dbvsyo Jordstr,
FIELD REP.: ML Moot DRILLER: . .s"/ﬁ},.",.;__

 WELL CASING ‘

, WE A
DIAMETER (in)| < —?..V-—_S}L;./éa/"/; L,Lyf,gs'“e

" HOLE DIAMETER (in)| o<, ‘
' E3pen ! HT. ABOVE

—~ ;’ GROUND (ft)
AR

GROUND SURFACE

{ Y
] BACKFILL TYPE
i -::: Sy 7 - A/f’/iz;; 5
SEAL IB_fa Tenite L <. T
TYPE |S/«rv - 5 ’
e SLOT
SEAL L = OPENING
LENGTH] 3 | g | (in)
(11) | =
TOTAL : 5 I 74
o ' CASING
PEPTH| /52 ~ = D I /27 JlENGTH
(ft) , (tt)
OPEN OR
FILTER 1 SLOTTED
PACK [/ 72 _JLENGTH
TYPE (ft)
FILTER
PACK /& .
LENGTH g
(1) 5 .
A BLANK
> |LENGTH
(1)
. . ] ]
¥ Y

comments: _Gronnd_clev. 5068,58 Fr
Jop_PVC ehyv. 507.58 A

AER-A 1 aBNACe farna)




JE JACOBS BNGINEERING GROUP INC. sic// #2 03T 572

ADVAMSED SYSTIME DIVISION, ALBUGUEFGUE OPERATIONS

WELL COMPLETION RECORD

SITE ID: T2 O/ __ LOCATION ID: __ S/ &

APPROX. SITE COORDINATES:(FT.) N _8247. 95> e _/2625./0k
OPEN AREA PER LINEAL FT. (IN%FT)__ /2
FORMATION OF COMPLETION: Abvasp Jaend- /i
FIELD REP.: LI & ttood DRILLER: Lasn & Cargn
WELL CASING , WELL CASING
DIAMETER (in)| 4 _j.v—sch.z 8o PUC TYPE
HOLE DIAMETER (in | ‘
= L2 IGROUND (1)
GROUND SURFACE {
NG L >
“{ N\ 4 ¥ AN
5o - 4
-
"1 ] sackriL Tyee
VY (Corent BonZinic
"9 i
SEAL |Benlan. & D 1
TYPE (S/«cry 0 '
' O\ b sLOT
SEAL 3 = OPENING
LENGTH| 3 = (in)
(11) = o.05/
TOTAL 1
I : CASING
(1) = _ (1t)
{—=| OPEN OR
FILTER =1 SLOTTED
PACK [Sdic=, = 72 __JLENGTH
TYPE 1= Ct)
FILTER =
PACK /4.4 =1
LENGTH ~ 1
(11 B
A ] BLANK
o (11)
o I | I3
[} Y

COMMENTS: | Ground eler. 5068, 10 rr
JOP Pyl clev.  SolA. 43 F

L - e.m e e .aoam




E JACOBS BENGINEERING GROUP INC.
ADVANCED SYSTEMS DIVISION, ALIVGUIRUE OPERATIONS

WELL COMPLETION RECORD

sITE 10:__ ok £/ LOCATIONID:___ G /7 DATE |NSTALLED:_"5’_-’“/"2"‘/ /5
APPROX. S8ITE COORDINATES:(FT.) N __B47.024 e _ o3¢ 934
OPEN AREA PER LINEAL FT. (INyFT.)__/2
FORMATION OF COMPLETION: —__ Mavoic S
FIELD REP.: 27 HKerysia DRILLER: Baein £ foryl
WELL CASING - | WELL CASING

DIAMETER (in)| 7”7 —P.r Seh £o PUC TYPE
| —3

¥

HOLE DIAMETER (in) 8{['
‘ , oy HT. ABOVE
#~ |GROUND (ft)
GROUND SURFACE |
T 250V PR
1 [ eackriLL Type
Ry 9 E}RCLCE
SEAL[ T =4 g
Type DT 3
/T = SLOT
SEAL = OPENING
LENGTH| > = (in)
(1t) — 0.051
TOTAL L/ ’
— ICASING
DEPTH| /s B /s 2 CASING
(tt) | el
' OPEN OR |
FILTER — .C |SLOTTED
» PACK comd LENGTH
FILTER |
PACK Le |
LENGTH
(1) 1
BLANK
LENGTH
ﬁg\' (1)
4 Y
K | )

COMMENTS: Crourd elev. - 5046.05 Fr-
ToP PVC elev. 5048.0b Fr

AE S _ A  _Saim a fasaasn




B e e g B N k1 s

JACOBS ENGINEERING GROUP INC ¢/ 4 23T

ADVANCED SYSTEMS DIVISION, ALBUGUVERGUE OPIRATIONS

WELL COMPLETION RECORD

JE

SITE ID: 728 o/ LOCATION ID: ___929
APPROX. SITE COORDINATES:(FT.) N __ 857 745

E

-573

DATE INSTALLED: &-25 5=
§/33, 2914

OPEN AREA PER LINEAL FT. (IN2/FT)__ /2
FORMATION OF COMPLETION: /lémj,o SonAe Toni

FIELD REP M(MOJ DR’LLERZﬁ#»‘““_;:

> -
a2 275X Sy

WELL CASING

| WELL CASI
DIAMETER (in)| < WSAM[& P LTYgEs ne
H IAMETER (in)|- ... | H
OLE DIAMETER (Mg s, I~ | | —=—ut. ABOVE
Ly = Z __JGROUND (ft)
GROUND SURFACE . !
i 2720 b3 I % S
F::..': b“":*
][] BAckFILL TYPE
Vo et Senrn s
SEAL [ 7oz
TYPE|S4ry
' SLOT
SEAL 1 "OPENING
LENGTH] 3 (in)
(1)
TOTAL T 4 — T ICASING
DEPTH| 3 55 L 7 3577 JLENGTH
(1) ‘ ] (1t)
o
OPEN OR
FILTER ‘ . SLOTTED
PACK  [%:/°5. 1 L72 _JiencTH
TYPE (11)
FILTER g ‘
PACK K.
LENGTH 3
(10 ks -
] BLANK
e 2 |LENGTH
5 (11)
J ' 4
4 : N R
coMmenTs: CTouM efer. 508617 Fr

Jop prc eftv.  5048.23 Fr




ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS

WELL COMPLETION RECORD we/l 23T-574

SITE ID: /28 ©/ ___LOCATION ID: _2 22 DATE INSTALLED: £-3-85
APPROX. SITE COORDINATES: (FT.) N _6903.77¢ E /2062 434
OPEN AREA PER LINEAL FT. (INYFT) /2 _

FORMATION OF COMPLETION: /Vcwcyé Sondsles ¢ _

FIELD REP.: WL Hoop DRILLER: LBouen £ Lo

WELL CASING WELL CASING

DIAMETER (in)] < L_—).V-— Sched 8o PUC TYPE

HOLE DIAMETER (in) 8.5pomi 3 HT. ABOVE 7
1 2z ROUND (ft)

GROUND SURFACE ) I
T 21 R
‘1 7] eackriLL TYPE
~ ',‘ Conn f- Goiloin &
SEAL Bfﬂfonl& --': .:.'.J
TYPE | Slry % R
—F SLOT
SEAL OPENING
LENGTH| 3 (in)
A 0. 05/

TOTAL £ CASING
DEPTH| /70 I _ /S84 LENGTH
(12) . (10
| OPEN OR
FILTER 1 SLOTTED
PACK |3/es #C JLeENGTH

~ FILTER |
PACK | 52 4
LENGTH 1
(1)
BLANK
z  [JLENGTH
(1)
} |
| 3

COMMENTS: Crourd elev. 199044 Fr
TP P efev.  HI2.60 Fr

JEG-AL~ENG-3 (3/04)




ADVANCED SYSTEMS DIVISION, ALBUGUERMGUVE OPERATIONS .

WELL COMPLETION RECORD y¢// o

5T -57:3

SITE ID: /&8 </ _ LOCATION 1ID: ____92/
APPROX. SITE COORDINATES:(FT.) N _0707.3/8

e /20

DATE INSTALLED: &£-(-E5

79. 626

OPEN AREA PER LINEAL FT. (IN2FT.)_ /2

FORMATION OF comnsnon:_ﬂa_@m Sards Tore

d

FIELD REP.: UK Woop DRILLER: Doy = Arece
WELL CASING | WELL CA
HOLE DIAMETER (in - ‘
(in) afsoamfgkzc_.' M\ HT. ABOVE 7
< _JGROUND (ft)
GROUND SURFACE
T 270 X B
[.:..; .
i -] BACKFILL TYPE
»:{: 2 Comen #- Ben lons &
SEAL [Beitonita t.:.'i % .
TYPE|Slurry
: SLOT
SEAL — 1 OPENING
LENGTH| 3 {in)
(ft) 2.05/
TOTAL é
£ CASING
oerth (52 |1 Eenen
| (1)
"OPEN OR
FILTER _ SLOTTED
PACK 3;,:{ *2 Jienath
TYPE _ (1)
FILTER
| PACK 57 y
Growd efev, LENGTH k]
197 .94 Fr (1)
BLANK
JOP P ehy, > |LENGTH
A - (11)
1 ;
9 l T ‘ .
COMMENTS: 2 orralivt Sands af follun around Screen . overfill el

[2. et/




ATTACHMENT 5
BOREHOLE/WELL CONSTRUCTION LOGS
TUBA CITY, ARIZONA, DISPOSAL SITE



-19‘63. Iw £ (0403717 Gz NEW BoREH

I | mnmmaou.mmn OPERATIONS
: BOREHOL /WELL CONSTRUCTI LOG p ,
SITE iD: _ LOCAnou\a. 902 FIELD REP: : /Lﬁvfts )
-APPROX: SITE cooaomnﬁs (FT): - L HTP7" 3o
GROUND ELEVATION (FT. MSL): 47644 BUBLETION DAYE: (2 2 8 ¥
'BOREHOLE SUMMARY CONSTRUCTION TIME LOG
{ DRILER: J. (ar %cr ACTIVITY START END
{ wic Tvee: _CME-TS fotzrv ) pate | TiMe | TIME 4
HOLE | END © RILLING 12-2%9 JpsSam|1Z:15 M
81T TYPE{ ODIA FLUID |
in.) 08'3“ TYPE 1 ! .

t‘/SAj/'/z 75 1 /v

12 -2-5¥ 4 Froo/M | 3 Fo/M

ASING 1 J
k 4
‘%@%’?ﬁj oescaipTion {81\ IoEPTH - oz S"fj I {
-Z- g 15700 'y
P S Yee/ &5/'{\\’4 4 Z 1 '
Sch. 4o Pr¢ 2| &3
S S'[ﬁh fa /7 Vé 2) 73 "A "
'ﬂ j z DEVELOPMENT
‘ ] _JoTHER 3 : 1 3
9 ; )
¢ P-Protective B-Screen B-Blank O—-Open N-None ]
1€ Depth trom Top of Casing

WELL CONSTRUCTION WELL DEVELOPMENT
TYPE | ' o
vCODE‘ DESCRIPTION g
t- keaton; 12§
‘ efs 3/

8 55 - |

LE M/:; gnd 5-15% 4y &8 .
B | thle cavein aetl | 75 1™

COMMENTS: _E.L___,éé_fg /—uﬁe

Saae A 4,42[0_"5/ ﬁc_..

* ®- Backmw 8 - Beal F - Fiter Pack ;Wf 77/6 we/(5' M—M

@ Depth from Ground Burfece W /2-2 ’f}l
JEG-AL-ENG-1Y (8/84) ' JOP OF CAS/M6 — -

L1 ‘1‘.'2' ad



JACOBS ENGINEERING GROUP INC.
ADVANCED SYSTEMS DIVISION, ALSUGUERGUE OPERATIONS
- BOREHOLE/WELL CONSTRUCTION LOG

8ITE 10; _TUBO!

LOCATION i1p;_1B==0=,
—APPROX. SITE COORDINATES (FT.): N
GROUND ELEVATION (FT. MSL):

677?"2&6

ELD REP:_=nVA

& L2/l6:68¢

4950 .4

COMPLETION DATE:

BOREHOLE SUMMARY

CONSTRUCTION TIME LOG

oriLLER;_SHB/Teaeree. T carT ACTIVITY START END
TIME
RIG TYPE: _ DATE | TIME
HOLE END © DRILLING
BIT TYPE | DIAS | DEPTH A5
(in.) ft.) lo-28 €~ Lo
WS A ' 24 | H.0/rin 1031 | GAm | Bidor
SHREPEIS] 2 174" | HeO frorm /030 | 625 | joos0
/15 A & S0’ | 4o ot Jcasing jo/z0 | 12 /25
CASING SUMMARY lFILTER PACK /2:0e | /oo
CASIN DIA. -
¥YPES| DESCRIPTION ) ,IDFPTH cEaL o0 ) 80
2| Tor s Eorromesss |17 | Sz ‘
> LT ~ :
P | 4 peorErs corur |4 |22 ) x° 2 30
; BACKFILL
z cowTR/ Tens/2) |2 |
Lo £} 207 pesrlx 2" | o~/ qpsvﬂomsm 195 | EYs
A0 Bl 207 Secar /20 -3¢0 S
00 9] 10 Scpreven@ .0lO 3040'
(05 Jo'  Scerrvoy 101D A4 'SEIQTHER
28| 2Pt 50-S2.
{® P-Protective -S-Screen B-Blank O-Open  N-None
" |® Depth from Top of Casing _

T WELL CONSTRUCTION

WELL DEVELOPMENT

® Depth from Ground Burface

ol
TYPE IR WEL Bkl & I
DESCRIPTION lD PTH VZ T F RO
CODE‘ 77 efco/td , WATEZ nAS COND 1=
TO BE iF7ED VAT D/ScHon &
WaTERZ RAN CLCAS
£ ﬁ*?é&’é’ PoouT panie |O -2l .
< Vorethy praci3srnc. | |232)
E | S1L1A -fosmae 220 3@woums] 5225 » oy
B | Boremor porerrecd> wiry |1 %% cggnuegs gAsoNR D2 SPr
| ok ETT &2#934414‘/14 I CompR ESTOR
- G - R
: Top oF AN éLEVé‘LJGG%-&Z .
® B - Backth 8 - Seal F - Fiter Pack £ qgé _

JEG-AL-E

Na-1 (83/84)




. ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG

SITE ID: _T¢82/ Location 107229 FieLD Rep:__S<4

<APPROX. S8ITE COORDINATES (FT.): N_H%6. H2 E_[2565.77p
GROUND ELEVATION (FT. MSL): _ #7247 15 TS OMPLETION DATE :  /ifeter
BOREHOLE SUMMARY CONSTRUCTION TIME LOG
DRILLER: Z€4é-sHz | ACTIVITY | START END
RIG TYPE: Modn s 4-8c - oaTe | Time | TWME
HOLE END © DRILLING ; ‘
BIT TYPE | DIAs | DEPTH FLUID | ey | soan 195
6 ! HSA é 5/;, y7 ' ppy’ﬂ” I F'cd "r
~ 0 &It P
2 Denicrree] 2" . 45’ - Al?'w (mf/lJ«s 2 e
1CASING ”/7/!’/ /0o VA Ay
CASING SUMMARY FILTER PACK r0:ys | 70S7,
%@%’2‘9’ DESCRIPTION a'n‘,]ofpm ,
— SEAL ros | 197
' BACKFILL ‘ 10850 Jrrso
4 Pl Penaut totkniccen o ] 6" D,
._lb_,&._'}w”” o . ’”Josvemmsm
2R | BLANK 20 2" /o-'ZoJ
/0 51 .010 scpeFr) S 20 %0
/0's | .olb Swerers £ 2 2 loTHER
<'Bl Bueow 2 \a HY-4Z
{® P-Protective B-Screen B-Blank ©-Open N-None]
[0 Depth from Top of Casing

WELL DEVELOPMENT

WELL CONSTRUCTION

NOTT ; BoTTont OF PIRE & 40 BEcove Grus i Jupe.

TYPE : .
i DESCRIPTION
CoDE® : (ArGé CAUE) EX/E5 E A" S5 qal oclemunT Go T
6 Lot AT (RO 'fBC"‘J“LY‘J;T T SAND BAL K (L WRE VT - T el

(nu(,,,\/;;, TD}D W'TqMo(ﬁW$&’“'A"’ Tag
RSE - St N0 powron Th AL 6=
Sanvp BaterFice ¢ Bewnwite /8o CUNYIL EGLE ¢ Rose TO /B ™IEL uoca»‘%(f 2rs

g - THEN ow":q,vo Yo A TIEA bnéaWﬂ? LA
CnvewT GROVT BCKFIA | R0

Sop/0 ~SanvRae

HOLE WAS ORiicy TP 1/7 ey

i

8
8
b S e
5 Yoron b PenlTes S, /f20° | Zo -
¢ | NSTgN Flo- 20-%0 |COMMENTS: _£ " M2 - tocr chceax 2

COTTING -k THEX AIRGIFTTD Werp [Rig €or oot
AIVE  FrAm MIX JSEING  Con il Srife 4

oLy ¢Phnes ™ Sk7 //f..;./-.’/»"'—'
* B-Bscktm 8- Seal  F- nmnui Ly ¢ P~ SUT ALl A7

® Depth from Ground Surface CERIEN™ ME ¢ 10 ;)06R LI 1366 &

The o (CASING ElEV—YIRIOZ,

-



JACOBS ENGINEERING GROUP INC.

E ADVANCED SYSTEMS DIVISION, ALBUGUERQUE OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG

/s

SITE ID: _TW89/

_Location 10: .95 ___ FiELD ReP: 5744

-APPROX. SITE COORDINATES (FT.): N__735/. 868 £ _/2758. Y8
GROUND ELEVATION (FT. MSL): 2070, /2 COMPLETION DATE: _ 7/ 7/8%

CONSTRUCTION TIME LOG

BOREHOLE SUMMARY
DRILLER: SHE - BEHR ACTIVITY START END
_ TIM
RIG TYPE: ST sppric 5-20 - DATE | TIME E
HOLE END © FLUID DRILLING N//.f/gy Fer ST
BIT TYPE DIA » D PTH
{in.) (1. ) TYPE I
_{ ”//4/54// Fro: $7
—JCASING
e T T
TYPE® (in.) f" ,
. . SEAL o2 PR
P | & ¢ meoreenive toaxaw) &
; ' ~ BACKFILL 435 §res
2'8B) 2' gramk casive Z
/ ) N .
20 B) 20 Buawk cAsils DEVELOPMENT
20’8 '
20'8 " , 2
£5'S | 15! sikreei£g s, 000 " Jomen
2‘3 2' BLANK cosimb. 4 Vel
¢ P-Protective B-8creen S-Blank 0-Open N-None

¥ Depth from Top of Casing

WELL CONSTRUCTION

WELL DEVELOPMENT

ot DESCRIPTION Fn L
Bl (omerr srovr /0
| B | cement sand + genmen | 10!
___5; ainlculfé rouT ' q/,5'4
S | yoteeny Prrs7s 75,5
F S)eien SAWD Fe TErR COMMENTS: e ¢3co 70 €0
F war SAND FiLTre A& iﬂ'ﬂ”f £E? o - 70’
— : HNSA vseo seem o - P2
® 8- Backm 8 - Seal F - Fiter Pack , ‘
— N 30 9ar HD USEd TD TTT CHsinS

® Depth from Ground Surtace

mA_Al.ENAO-1 (2/84)

Fop OF CASING étEV-- 5072.27.




| ADVANCED SYSTEMS DIVISION, ALBUGUERGUS OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG

SITE 1D: _TUSO! LOCATION ID:__TO&5__ FIELD REP:__S!LUA
—APPROX. SITE COORDINATES (FT.): NB352.002330c E__ uzec- ISz, SBL

GROUND ELEVATION (FT. MSL): _S050, 9 COMPLETION DATE:__ //-27:£4
CONSTRUCTION TIME LOG

BOREHOLE SUMMARY
DRILLER: _2HEB- BEd ACTIVITY START END
RIG TYPE: MDPRILE W-%0 ) DATE TIME TIME
' HOLE END © RILLS
BIT TYPE | DIAS | DEPTH Frup  PRILEING iede |
{in.) .} ' HSA w19 ies Z: Dok | 3:36Pu
HSA s 32 DRY J CIRE n/zs|ay BiSanm | 2:Pm
5 okrertn 3 70.5' @M-»:&J Ream | 027 /7% %o
Hia pram | 67 1 70 oRY feasine | akn | 2m | s
"END
%@%'gel DESCRIPTION S DEPTH - ;
* "._) EAL IJrew /0
4" P Prorecr e chan 416 | 3 : .
' b Beawe | 2" 5
o e VR P R
20 S DD SLRTEW ‘ - Y
2 £ Biavk Z ¢ | 0 _doevELOPMENT
JOTHER - -]
| FRLaE R TESTING ”/77AV 10: 00 Am 12! 15Pm
{¢ P-Protective B-Scraen B-Biank O-Open  N-Nonel ‘
& Depth from Top of Casing '
. WELL CONSTRUCTION WELL DEVELOPMENT
: L VELOPE > & TImE DE TACTALIATO
CovEs DESCRIPTION =0 -
B CEmersm amour BAckSL | 25
S | veelm-peLe—s %' 3o
F | Warvpae Sand Frirre 70’%
FOCL P 1N Cokinl To DO’ HoLl wWAS
AL O Co 1O ST £ok 7 PAyYS T7ERS

COMMENTS: /e was Phresvsr 22775

St s DovBLL FAIKELS~ THEN Rrpricd TO
FO' USiNG 6 HSA - PVe SFr rSIDESS
AVLER TWErs ARVSL) PPt EO~ HOoLE CH¥CD
& 30— npTuppe Sl YL Tox FoiTTy PALE

® B~ Backtn 8~8eal  F~ Fiter Pack .
. . ,
PMOTE 12" PROTETIVE hsb=Pre TO §

©® Denth from Ground Burface S
: Tam AE CAGING ELEY — 506,55V




./d.llog_.‘__;

BOREHOLE/WELL CONSTRUCTION LOG
siTE 10: 7282/ rocaTion 10: 728 FiELD REP:_S/LVA
APPROX. SITE COORDINATES (FT.): N_8/82. 652 £ _/0/78.9¢€
GROUND ELEVATION (FT. MSL): _2057. 68 COMPLETION DATE:__#-/7-8%
BOREHOLE SUMMARY CONSTRUCTION TIME LOG
: - | START
DRILLER: @M '{”B ACTIVITY 'F’::ADE
RIG TYPE: _MpBiLE E-8D DATE TIME
HOLE END © FLUID DRILLING 10W-17.8Y | /o2 2 oo
BIT TYPE| DIA» | DEPTH
: (in.) 51.; TYPE '
AL <A X 20! bk‘/
2 245
CASING
CASING SUMMARY FILTER PACK 2./5 2 E
' END®
9,@?,','5‘5“ DESCRIPTION  |DIA IDEPTH
: n ft,) St
SEAL _
Pe :.‘ (1 .
11 SALLC AL 1 2 laackenL zz7 3
22 ] Buang 2
o b = 2 DEVELOPMENT
2DE W 20 22 |
29 B 1 20 § 2
’Si WOID SLRECAIE 7 OTHER &(,GM} %:0:3 l/“"}.-
Z Bl 2 dvenmie & :
& P-Protective 8-8creen B-Blank 0-Open N-None
& Depth trom Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
TYPE |
copes] .  DESCRIPTION ]D 'l:_ H
|
| 8 LERL BT (opout loww |
& CEMET S00) /a-
2 CEMDIT LROUT
S vovtay PERETS éqs
F CSILILA SEND FiiThha 52-LY JCOMMENTS: _WATeR versh Yo Jev cé i bors)
F NET gptiD F1TER2 61- 70 78 OF CASING ELEY — SOS7. 44,
& B - Backta 8 - Senl F ~ Fier Pack
® Depth from Ground Surface

s mNALY fRI84)



E.nooasmsmssmm.

ADVANGED SYSTEMS DIVISION, ALBUQUERGUE OPERATIONS

BOREHOLE/WELL CONSTRUCTION LOG /7
SITE 1D: _1VBO| _LOCATION ID:___929___ FIELD REP:__SKVA
APPROX. S8ITE COORDINATES (FT.): N_7%62. 3?6 g 1734 890

GROUND ELEVATION (FT. MSL): 267848 52 l5upLETION DATE: _2/8-67

BOREHOLE SUMMARY

CONSTRUCTION TIME LOG

. ] ' START
DRILLER: _SHB - Bern /B.W ACTIVITY 75:;%
RIG TYPE: MoBiiE g-fo - ' DATE TIME :

HOLE END © DRILLING 171859 | s0:0: .
BIT TYPE | DA | DEPTH | FLUID e
) ey TYPE ,.
L' | % g DRY ~NotE
CASING )ois ’.2%
: ' \
CASING SUMMARY FILTER PACK |7 -8 5y /010 lo'3>
CASING| DIA. |
DESCRIPTION
TYPE® (in) " (61 ) SEAL /0,20 joiys
& P " Peoveenue STEF; Crer1x5 é'l 03
0 _ GROVY MK o0 AN
2B | © Buwi BACKFILL 30 | szree
20 B | R0 RianK A GReUT M x jzret s
n fLLr i ST SO L SNt
208 D‘EV“EL'o'PﬁENT
20B "
/0'S 10' SLOTTEDE (010
| 5's g v ) OTHER
% 2 BUANK N
& P-Protective S-8creen B-Blank O-Open N-None
% Dopth from Top of Casing

WELL CONSTRUCTION

WELL DEVELOPMENT

— -
AN Pl pRiLEIATL

WL Lo s Ll
Fp e HI W HoLE MDVANCED mé’s uanb AR S
ft. »* (ﬂfwa SET ImSipr RGERGIT T 72—?2

I */VD’Z’ r“’“‘f' A(J(gczﬁuvi»' oty e o & CE LA

Cobse DESCRIPTION
.B , LEMENNT GROVT

/0 l0’< Koo 2 )5 (wmwernso 5o au il ee o (BE
Aoire omLy nesre d 16.? WHER joar oLl

WHITE S5 AUV BER CITIN6S

/=40 ]&w'k. BrokE 4 HAD TD PNICH Fuwuc, Foal 07 4

eOmic T frosT

’a -5 g"q)en, PETER WELD G, MOLE WG a1 i - T 2
56-54

Siieh SR

c6-62 JCOMMENTS: _WEiL Wor pevcrobce Tmmessrzy

8
&l
S SEAL
I3
E

NATVRA C SAr/o

219 Y prmen pareesny

SGSS S &
T0p OF CASING ELEV.SCRs B,

® B - Dackta 8 - Sea! F ~ Fiter Pack

® Depth trom Ground Surtace




/g 1T 2

E "INCOBS ENGINEERING GROUP INC. boilin, o375

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG

SITE ID: Zzs o/ LOCATION ID:__2/2 _  FIELD REP:S. Michefson - & woc of

APPROX. SITE COORDINATES (FT.) - N_4£200 7001 E_ 482230 ¢
GROUND ELEVATION (FT. MSL): _A/& "~ _COMPLETION DATE: 7- 30-85
BOREHOLE SUMMARY 'CONSTRUCTION TIME LOG
e START
DRILLER: Sz € /@%q_c__ ACTIVITY .F',:ADE
RIG TYPE: LD/ DATE | TIME
HOLE END © DRILLING - 76. |
BITTYPE | DIA- | DEPTH AL 7-2¢-85
(in.) (t1. 7-27-85| 7:30A | [2:30F
4 ' Gear 8.5 | zoo |BenZrn G | | N
CASING 7-27-85| 500 | o0/
CASIN ' DIA. - ——=
DESCRIPTION N IDEPTH |
TYPE® . (in.) (11.) SEAL 5. 2985 //,'d_7A /27 P
P Yotvapizead Zoor Ppl | 8 | 5 S
S peldborpc 14 1 I7 bopekrnr  |7.09.55 |Lur |2/47)
s 051 'shHS schels0Pvc) 4 | 197 B S
- L7 | 2i3ees | Sieo g2/
O isped g0 LU £ 1 /23 I EVELOPMENT 73085 |losa | 2 up
i
OTHER
% P-Protective 6-Screen B-Biank ©O-Open N-None] - e Ear 430
@ Depth from Top of Casing Bileclive Casinly |7 =7 = '
WELL CONSTRUCTION WELL DEVELOPMENT
TYPE
CODE® DESCRIPTION DfPTH
B\ Cmen/ - Loyt & Growf &9
5 &7//"’/////(&, J/[(’// )Z
£ aM[ /,°7]
NCOMMENTS: ool B52-e5 come, Fun o
]L/).n?- 2 Sack o o///l?/% /'77-,—. L
® B - Bscki 8 - Beal F - Fiter Pack J@Lf/

@ Depth trom Ground Surface : ‘l '
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C RS E R e E ms Mm m m. h AR AR AR R

ADVANCED SYSTEMS DIVISION, ALBUGUERGUE OPERATIONS
SCREHOLE/WELL CONSTRUCTION LOG y¢// 037 - 65

SITE 1D: Z& &8 2/ __LOCATION 10: 2 // FIELD REP:_L/ £ A@o/
APPROX. 8ITE COORDINATES (FT.): N_Zcoc2 780+ E_ 94878207
GROUND ELEVATION (FT. MSL): _A/K — COMPLETION DATE:_Z- 3/ -&.5
BOREHOLE SUMMARY CONSTRUCTION TIME LOG
‘ T
amusa:wL ACTIVITY START END
;- : . ' TIME
RIG TYPE:Loraycar 44 £ f2rZaclir// DATE | TIME |
T TYP nooks. END ] riuip [DRILLING 7-18-85| /.55 2 | g.oo~
! ' € (':'\) DFVUH TYPE Cormj 7-19-85 ) 9:00A | &icor
) ' 7-20- S
s Z.s 35/ jfll/d;l/éj , 2e 855 /9,”2‘22 FsL
” - Q@ #T 7-24-8 re: :
8h'Gear | 8.5 351.4 éff/féélé |_F 7 é >-25-85 | 7:304 ?32';
lCAS'NG 7285 | por54 | sr00n
- 7-26-85| si55P | 7:05P
CASING SUMMARY FILTER PACK [|7-2¢-& 7/5/’ 9855,
2 | END®|
9,@%'{{‘—9] DESCRIPTION WA IoEPTH . -
7] (1) JseaL 5.27-85| 400 P | 430,
ﬁ 6@/&'&n/2o/5/£€/ 8 52_ ] —
L |3cheot 8o - PUC 4 1314} ) cKFILL 9.29.85 | 230, | ¢00P
S loosysterschedsopyc) 4 13514 7, -+ - A ER 3,207,
g \Scudbo LUC 353 A VELOPMENT|7- 30 25| 4:34 P | #:40P
730-85|5/5° | TP
23195 | 7:5¢A 9:36 A
OTHER
profechvz Giang |9-29-85 | 450 Si00

® P-Protective 8-Screen B-Biank O-Open  N-None

& Depth from Top of Casing

WELL CONSTRUCTION WELL DEVELOPMENT
TYPE DESCRIPTION DEPTH
CODE* ‘ fn.)
5 g’"’/ﬂ/’ &9}//‘;’/2 G'ou,'f S00.0
S &n?&/@”’y  |803.0
£ Sittca Sand. 357. % |
; - T JCOMMENTS: Toe as Loos o ienc b £ir
. J’r/?,uﬂ /7@&477%. 8 {"%‘-; R _[ L

Ve 34 sucl el T
® B - Backth 8 - Seal F -~ Fiter Pack =24 7/7/’/’ (2% 5 Z Z’/ @’p 2

@ Depth from Ground Surface l)'&%og__



E JACOBS ENGINEERING GROUP INC. /1o // A2 "o 37. sse

ADVANCED SYSTEMS DIVISION, ALBUQUERGUL OPERATIONS

BOREHOLE/WELL CONSTRUCTION LOG

SITE 1D: Zeg o/

LOCATION ID:

GROUND ELEVATION (FT. MSL): AL&

Q2

APPROX. SITE COORDINATES (FT.): N 3322 Foo L

FIELD REP: i © tioo/

e Lfr2cor

COMPLETION DATE: _& /5 -85

'BOREHOLE SUMMARY

CONSTRUCTION TIME LOG

' g ' START
ORILLER: Sorss = hvze ACTIVITY END
RIG TYPE: ~2r Zotit) DATE | TIME
HOLE END ®] ciup [DRILLING
BIT TYPE DIA DEPTH
(in.) Fﬂ; TYPE
éd/ 5// 5§ﬂam‘~ /éS 5’0/&///41
CASING B-13-85] sis50p, g i p
CASING SUMMARY SNEE FILTER PACK |5 /3-55| 7.5f |gooe
CASING : : DIA. -
TYPE® DESCRIPTION (in.) D(Et':;H
- : . SEAL -14-85 . c2
L Vitonseir 2o & |ls# BUTER) Fivoa | iz
— » _ 2
£ ISch~lgo fec 3 1723 dopckriLL 80485 o, uzn |0 3/ 4
S G o sleTekd L | T | /e 3 ' T '
~ __C)_.Lﬁg go e, 19 1762 dnevELOPMENT|s.15-85| 0594 | 2350
o‘/r;r‘oell:-//rc- 3'/4'.55 /O SSA V107 A
: Cas/ i
$ P-Protective 8-Screen B-Biank O-Open N-None ~/
® Depth from Top ot Casing

WELL CONSTRUCTION

WELL DEVELOPMENT

(]
TYPE
CODE® DESCRIPTION FD 33“
Pl st /—A{“ /i ;é dek-/ //4
S | Senlinil Stz /27 4
£ 15l S ' L6535
‘ jcoumemsz

& B - Backts

® Depth from Ground Surface

F - Fiter Pack jl




APPROX. S8ITE COORDINATES (FT.): N_3322 ¢/0%

E JACOBS ENGINEERING GROWP INC. v/ 42 o372 7

ADYANCED $YSTEMS DIVISION, ALBUGUEIRGUE OPERATIONS

BOREHOLE/WELL CONSTRUCTION LOG
SITE ID: Z#E_2/ LOCATION ID:__2/3 ___ FIELD REP: W & ool

E £574/07

GROUND ELEVATION (FT. MSL): &/£

COMPLETION DATE:

BOREHOLE SUMMARY

CONSTRUCTION TIME LOG

£ N\ Sitoes Sond

|

DRILLER: Lo T f{ﬁq@ ACTIVITY START END
. o TIME
RIG TYPE: 22 L./ DATE | TIME
HOLE END © FLUID DRILLING 8-2.85]| 50 € 27
BIT TYPE 8lnA) D(E'I:.';H TYPE 8. 3.85|7:30n i
Geor &) £S5 | 380 wiiill §-5-85|730A | 4ep
1 £-¢-8515:00A 260 P
——e 8785 |5 50 A | 3.90P
CASING 87 85|340p | 4:20P
.
CASING SUMMARY IF'LTER PACK & 7. 85 £ 9P| C 500
GASINGl  peschiprion  |DIALERRRL
TYPES® (in.) (t1.) ‘ { - .
. - ) : SEAL 8-7.85 7.7, 7502
ﬂ ééaﬁu—z{ Zm 8 j, 4 SRR L S
/ Y= B8-2.885 7502 | ro4+8A4
Jsedont 50 _rc 1339740 pckFILL o ~
S C.o50 " SIS PUC £ 3707 ! g-12-85{ 1</ | 2:95F
OTHER
® P-Protective 8-§crnn 8-8Biank ©O-Open N-None
® Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
. .
TYPE
CODE®| DESCRIPTION D &'3"
!M/ P z»/é G;au]( 309 5
3 EenTo,.. & ‘{)—%r/r# 3/2'5
370- ﬂ

COMMENTS:

1

¢ B - Backin 8~ Seat

F - Fiter Pack

® Depth trom Ground Surface




JE

JACOBS ENGRNEERING GROUP INC. o w2 o 57 -

-ADVANCED SYSTIMS DIVISION, ALBUGUERFGUE O’EIAT'ONS

BOREHOLE/WELL CONSTRUCTION LOG

APPROX. SITE COORDINATES (FT.):

N 398 Iz ”

SITE ID: 7 S o/ LOCATION ID:__S/# _ FIELD REP: D

-
PR = g

-

E LI8LF0 L

GROUND ELEVATION (FT. MSL): _4/XK

COMPLETION DATE: _Z-24

-E5

CONSTRUCTION TIME LOG

BOREHOLE SUMMARY

F - Fiter Pack

@® Depth trom Ground Surface

el START
RIG TYPE: o e c/oe/) - DATE | TIME =
HOLE END © DRILLING
BIT TYPE | DiA* | DEPTH .F,‘-Y‘,J,'ED
(in.) (11.)
Gear BF | 8.5 | 4562 |52 /0004
CASING E-22.85| 2 g5 Al ETH
' A z:356
CASING SUMMARY JriLTeR pack &-22-85|/ 337 ~
CASING] - : ' Toia | END
TVPE ® DESCRIPTION a3y D(EfP')I’H o
1. _dsgalL §-23-8s| /274 |7/ 35A
Vo Galoanizesdt Z7on B 175
. = Scheot 8O LUC % /522 BACKFILL 5-23-8¢g| /#5223 P
S Noos/tshrmlesc | F /562
L 1sched o PUC S N8 L O EVELOPMENT| g 20.85| 222, | 50500
OTHER
Do fasive  |8-23-85|/ 522 24z p
® P-Protective 8-Screen B-Biank ©O-Open N-Nonel assrer
- |® Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
®
TYPE
CODE® DESCRIPTION D ":BH
=] [ Zuren /- -é’?ﬂ/diné Grou / /3L,
S N Srs & v o /27.2
 Nsitca sant 4sC 2
COMMENTS:
® B - Backfi 8 - Bul.

-JEG-AL-ENG-1 (3/84)




Ji

JACOBS ENGINEERING GROUP INC. 410/ 1/2 0327 s¢9

ADVANRCED SYSTEMS DIVISION, ALBVGUIRG UL OPERATIONS

BOREHOLE/WELL CONSTRUCTION LOG

APPROX. SITE COORDINATES (FT.): N__3329s5o7

SITE ID: 728 o/ _LOCATION ID:_S/.5 _ FIELD REP: 4/ & t/ood

E

LESL L0 L

GROUND ELEVATION (FT. MSL): 4Z&

COMPLETION DATE:

BOREHOLE SUMMARY

CONSTRUCTION TIME LOG

® Depth from Ground Surface

- ! START
DRILLER: fos. 0 £ Lang e ACTIVITY 51':455
RIG TYPE: S2r 2. DATE TIME :
HOLF END ®] r uip [DRILLING
(in.) (#1.)
Geo- 5F | & < SE2 N S
CASING B-2585 |\ givor |4 220
CASING SUMMARY ’_FILTER PACK |8-25-85 |5 292 |5758F
CASING| DIA. | END®, ,
. “—SEAL B-27.85 | T 7EA |22 A
/ égédn/ze/ .z;an & 75 ’ .
A B |Scht 80 PLC ¢ /7T BACKFILL P iy
Y c.osr swles Pre |4 (/82 . 22 AN yysa A
V4 / . 305 /7 6"'—’-5:‘9
LSl d0 Luc T | /87 doEvELOPMENT|5-25-85| ¢
OTHER
Proleclive ' ’ /o 30A
: 3-27-85 | 114/ .
® P-Protective 6-Screen B-Biank O-Open N-None ‘/"4”'7,7 )
€ Depth trom Top of Casing |
WELL CONSTRUCTION WELL DEVELOPMENT
TYPE DESCRIPTION JoEren
CODE® (1t.)
z Compent - Bewtonle GronZ’ [ &3
S Blue Zon Lo J/a/r# /e
L \s/ea sonld /82
COMMENTS:
L B - Backtl 8 - 8ea! F = FRter Pack

-

JEG-AL-ENG-1 (3/84)
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ADVANCED SYSTEMS DIVISION, ALBSUQUERGUE OPERATIONS

BOREHOLE/WELL CONSTRUCTION LOG
SITE ID: 723 ©/ LOCATION ID:__S/% _ FIELD REP:_ L2 Weood

JE JACOBS B\!G&RNGGRO&P INC. s/ Ve 03 7- 570

APPROX. SITE COORDINATES (FT.): N_399295Got E _9I88550%F

GROUND ELEVATION (FT. MSL): A4 COMPLETION DATE:
BOREHOLE SUMMARY B CONSTRUCTION TIME LOG
/ ' . . .
DRILLER: (Tais/rn £ Kange. ACTIVITY START END.
- - ' TIME
RIG TYPE: /Sr7abr/) DATE | TIME
HOLE END © DRILLING
BIT TYPE | DA~ | DEPTH | LD )
(in.) (1.)
Gear 57| 8.5 |8357.7 |ZnZinie
CASING g-24-95| /2352 | z2:21 P
. CASING SUMMARY FILTER PACK G-29-85| 4:20p | 5500
GASING  pEscRIPTION DA, I ENGS) -
TYPE s (in.) (1) SEAL
‘ . : -26-8S| & A 5
P leaticnized Z70m Bl 75 &-26-658:45 g.54A4
7.7
- <M”5o rPrC F 1347700 ) ekFILL 6-26-85| 9100 al 224
S |ees/ishrted Pre |+ 1357 | ‘ |
LB |Sched 8o Fuc F 1355 7} EvELOPMENT
OTHER 8-26-85|)2:30p, | 12:4/ P
" P-Protective 6-Screen B-Blank O-Open N-None
& Depth trom Top of Cesing
WELL CONSTRUCTION - WELL DEVELOPMENT
END o
TYPE PTH
CODE® DESCRIPTION D(E".)
S Comen - Benlon & Growt |340.3
S 1 Benlon/l Sturrsg 243.3
£ NSilea Sond Izs7.7
COMMENTS:
L J B - Backtie 8 - Sea! F - Fiter Pack
@® Depth from Ground Surface

JEG-AL-ENG-1 (3/84)




SITE ID: Tukg)

ADVANCED SYSTIMS DIVISION, ALBUGUERGUE OPERATIONS

BOREHOLE/WELL CONSTRUCTION LOG

GROUND ELEVATION (FT. MSL):

LOCATION ID:_9 | = FIELD REP:
APPROX. 8ITE COORDINATES (FT.): N

27 ﬂ%‘r\.{/v(.‘

COMPLETION DATE:

BOREHOLE SUMMARY

CONSTRUCTION TIME LOG

a Mecob Soncm Poavad Quwlfarn

L

DRILLER: Basuin 4 ARunvey ACTIVITY STARY END
. TIME
RIG TYPE: Ltz 04 DATE | TIME
| HOLE END O] iuip }DRILLING
BIT TYPE DIA- | DEPTH -
(in.) (11, TYPE
Gean ) 8 1R
(ooon 3.5 1 Jso | bolonh
CASING
CASING SUMMARY JeiLTER PACK
casiNG] | DIA | END®|
TYPE® DESCRIPTION 1Gn) o(e:‘)m
_ L JSEAL
3 Seh @ PUC y | 20
5 _ocd 8o rve )\ ATl ool ) 4SO BACKFILL
r Soho 9o puc g |5
DEVELOPMENT
OTHER
$ P-Protective 6-8creen B8-Biank O-Open  N-None
& Depth from Top of Casing
WELL CONSTRUCTION WELL DEVELOPMENT
TYPE ~ o |
CODE® ' DESCRIPTION DEPTH
. /
F j[/lrb SHJ‘JO, EU 71 J o IO?
LY XY P, S Y I, e
6] Grg v A 104
( fcommenTs:
S B-Backin 8 - Seal F - Fiter Pack j




JE OO BNGREERNG GROP INC 72 7= 057~ < 75

ADVANCED SYSTEMS DIVISION, ALBUGUINGUE OPERATIONS

BOREHOLE/WELL CONSTRUCTION LOG

SITE ID: 725 0/ LOCATION I1D:_52.5 ___ FIELD REP: w2/ el
APPROX. SITE COORDINATES (FT.): N.32PS 570 % E 287/5- ¢
GROUND ELEVATION (FT. MSL): A/ COMPLETION DATE: . &-30-25
BOREHOLE SUMMARY 1 CONSTRUCTION TIME LOG
. | START
RIG TYPE: 2% ofr /. DATE | TIME -
HOLE END ®] fLuip [DRILLING
BIT TYPE DIA * | DEPTH TYPE
‘ (in.) (f1.)
Grar .7 | 2.5 S5y | Sewidn &
CASING g-27.65| 61524 | 7572
e o = 5 4 /p ,Q'Q.J/d
CASING SUMM\ARY _ = : FILTER PACK B -7 EZ “
: : ND
A3 DESCRIPTION 8:,‘)- DEPTH
: 1 (1) SEAL $ 2585 g.,54 |/0504
/ﬁ e /"/dnltfo// T -1 .3
s rhaok S0 Pula g | 3397 BACKEILL 52552 | 120304 /230,
_5- R /J-‘ e //\— 4 3497 .
P SAe S Bo AL 7 13577 ) el opMENT| & Fe-2s | 3% | 7957

OTHER
: : /p,,.ic/:'.v-ﬁ g-s50-85 | 2 Fe
¢ P-Protective 6-Screen B-Biank O-Open N-None 5’4/7
& Depth from Top of Casing ‘

Ly

Der A

WELL CONSTRUCTION WELL DEVELOPMENT
TYPE|  loePin
CODE® DESCRIPTION (1)
S ///»ea/{ 457/”/14/;/‘& é}aﬂ/ 33/
S V Ooniton. o Strg 334.7
/’ ) cj//cd O-d‘*‘é 345.7
COMMENTS: _»»/ Lo é/ﬁa/?/‘/-‘ c‘;b
/g ,g:/»x./g zz/;«/ﬂL 7/4,/.1 .,4/ //.o/vj,
® B - Backiig 8 - 8ea! F - Fiter Pack

® Depth from Ground Surface

JFE el aBuMm_ o s@saan




SITE 10: L8 .2/ LOCATION ID:_Z22

TR R IR e l E

JACORBS ENGREERING GROU INC.

ADVANCED SYSTEMS DIVISION, ALBUQUIRGUE OPERATIONS ,
BOREHOLE/WELL CONSTRUCTION LOG we!!l ©3T-574

APPROX. S8ITE COORDINATES (FT.): N.3299080o 1t
GROUND ELEVATION (FT. MSL): AKX

FIELD REP: L/.L Mool

E_F875c00%

COMPLETION DATE: £-3 -85

BOREHOLE SUMMARY

CONSTRUCTION TIME LOG

DRILLER: Susiz = Az e ACTIVITY START END
| - TIME
RIG TYPE: Sorla o/l DATE | TIME
HOLE END ®] rLuip [DRILLING _
BIT TYPE | QWA | DEPIH | Tvee - - 2.85 | 3:50F | i00r
66@/0’// 8-S nom | 7O BeaTon & ‘ 7-31-85 | gros A )30 0
CASING 7- 3/.85 555 P Ry
CASING SUMMARY FILTER PACK | 7-3/-65 s0:00P| /0. 455
' END®| -1-85| 9454 ,
GASINGl ' DEscRIPTION Gn 3 [PEPTH 8 iadell Rabdie
: - 2 ISEAL 1., ..
p Galvamzes] Tron 8 5‘/’6’.» /2 9A 2.3 P
L ISched 80 pPrC g |//¢.4 . | :
- BACKFILL o , iy
s 0 951" 5/Tlec] Fo/C 4 |/56.4 s ?_;ff S e
£ |sehed 20 £ 9 /58 4 EVELOPMENT| 8-3-85| E40A | JooP
1OTHER
¢ P-Protective 6-Screen B-Biank O-Open N-None] o, T et -
& Depth from Top of Casing /aca_e,m7 8-1-85 Stoop | oS P
WELL CONSTRUCTION WELL DEVELOPMENT
JYPE DESCRIPTION DEPTH
|CODE » t.)
8 Coimens Benlontl Grout /23.4
S NBentoy & Starry /06-4)
£ Sr/ice Jaﬂa[ /58. 4

COMMENTS:

1

8 - Backin

¥ - Fiter Pack

® Depth from Ground Surface
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TACOSS BGRERRING GROUP INC.

E ADVANCED SYSTEMS DIVISION, ALBUQUEIRGUL OPERATIONS
BOREHOLE/WELL CONSTRUCTION LOG #e//_o3T-<
SITE 1D0: Tu3 o1 __LOCATION ID:_2 2/ ____ FIELD REP: ///(//___é
APPROX. SITE COORDINATES (FT.): N_3999 0o 7 E _L88050 £
GROUND ELEVATION (FT. MSL): /K _COMPLETION DATE: _&-3 -85
BOREHOLE SUMMARY ~ CONSTRUCTION TIME LOG
- : / ‘ :
DRILLER: o £ /@/gc_ ACTIVITY START END
: \ TIME
RIG TYPE:Lngyrar 4 = /F gt DATE | TIME
HOLE END © DRILLIN - 22- -
BIT TYPE | DIA® | DEPTH FLuID ¢ bl A Bt
in.) 1. Core 7.23-85 | 9474 ST
o Dvammd| 2.5 | 348 | Gesiivic | 7-24-85 | 81204 | 3:30F
- - . 7-2%-85 900 4 G 30/
Gear 84| 8.5 | 360 | fentornil | Rorarvl| 5 5 as| vior | zizer
_ICASING 7-3-85 | 2:e5 P 400 P
CASING SUMMARY = - '
YT —TEWD FILTER PACK |7-3-85| 4., p |g:01P
SVPE ® DESCRIPTION (ng o(e:)m -
- L—2SEAL -(-85 1 1:585P 2ol FP
A J'a/:/d/;/ze/ Lron 8 & > '
, _ 5.2 R
v , 2:0l P
2 005/ kel e |2 |355.2 Top oft |8-3-85 )| &asA | o045 A
2 Schedl 0 LY T 13572 DEVELOPMENT|4.3.25 | 2:20P | 620 F|
OTHER
% P-Protective 8-Screen B-Blank 0O-Open  N-None /?o/?cf/'oév
" : . . ' )
& Depth trom Top of Casing Casing 6385 |1z:so P |2 55
WELL CONSTRUCTION WELL DEVELOPMENT
JYPE DESCRIPTION ]o Pl
CODE® ft.)
& Qm:w/ﬁ// w1l Gorosw [ 298.94
5 &, Zo, & Storre 3074
£ N sitim Soned. 320 |
CJ "couuems://zﬁé Jonl aroza
J/fﬁh /ﬁ’f;/d"f/((n—g{//cﬁ/ 04‘/[‘
¢ 8- Backin 8 ~ Seal F - Futer Pack jaé/”t/? Q/ML%Q 22 ’e’ﬂ/
@ _Deoth from Ground Surface |




ATTACHMENT 6
PHASE I INSPECTION CHECKLIST



PHASE 1 INSPECTION CHECKLIST

The Phase I inspection checklist that follows has been prepared and
formatted as a general document, applicable to all mill tailings disposal
sites following remedial action. The checklist 1is adaptable to each
site’s unique conditions. The adaptation will consist of such actions as:

o Deleting inspection checks that do not apply and adding those not
: contemplated but needed because of unique design features.

o Providing lists of off-site features that must be assessed in the
field.

0 Providing specifics as to location of monuments, fences, signs,
monitoring wells, and other site features.

o Determining the minimum number of photos needed to document site
conditions.

It must be noted that the checklist will be used by a team which may
not have the experience to cover the multidiscipline subject areas.
Therefore, the checklist must be complete and detailed to direct the
inspection team to observe and record all pertinent data. The checklist
must also be complete and detailed as it will become a legal record of
responsible agency surveillance.



PHASE 1 INSPECTION CHECKLIST FOR THE
"URANIUM MILL TAILINGS DISPOSAL S!TE

Date of Last Inspection: Reason for Last Inspection:

Responsible Agency:
Address:

‘Responsible Agency Official:
" Inspection Start Date and Time:
.weather Conditions at Site:
Inspection Completion Date and Time:

Chief Inspector:

Name \ Title .Orgaﬁization

Assistant Inspectors: |
' ‘ Name ‘ Title ~ Organization
Name Title VOrganization

A. GENERAL INSTRUCTION

1.

A1l checklist ‘items must be completed and detailed comments made
to document the results of the site inspection. The completed
checklist is part of the Field record of the inspection.
Additional pages should be wused as necessary to ensure that a
complete record is made. Attach the additional pages and number
all pages upon completion of the inspection.

Inspectors are to provide an up-to-date resume or vitae for
inclusion in the inspection report.

Any checklist Tline item marked by én * that is checked by an

~inspector must be fully explained or an appropriate reference to

previous reports provided. The purpose of this requirement is to
provide a written explanation of inspector observations and the
inspector’s rationale for conclusions and recommendations.
Explanations are to be placed on additional attachments and
cross-referenced appropriately. Explanations, in addition to
narrative, will take the form of sketches, measurements, and
annotated site atlas overlays.



4. The site inspection 1is a walking inspection of the entire site.
including the perimeter and sufficient transects to be able to
inspect the entire surface and all features specifically
described in this checklist. Every monument, site marker, sign,
monitor well, and erosion control marker will be inspected.

5. A standard set of color print 35mm photographs is required. For
this site, the standard set consists of photographs. In
addition, all anomalous features or new features (such as changes
in adjacent area 1land use) are to be photographed. A photo log
entry will be made for each photograph taken.

6. References to applicable sections' of the SSMP are shown
throughout the checklist in brackets.

7. Field notes taken to assist in completion of this checklist will
become part of the inspection record. No form is specified: the
field notes must be 1legible and in sufficient detail to
enable-review by succeeding inspectors and the responsible
agency.

PREPARATION (Tovbe completed prior to site visit)

1. License (includes site surveillance and maintenance *
plan) reviewed.

2. Site as-built plans reviewed and base map with copies of the
following site atlas overlays obtained:

a. Adjacent off-site features and land use; fences, gates, and
-signs; access roads and paths.

b. Survey monuments, boundary markers, site markers, aerial
photo ground controls, ground photo locations.

c. Monitor wells, site drainage, diversion channels.
d. Planned inspection transects and vegetation cover.

e. Others.

These overlays will be used to identify site features and record, as
appropriate, field data.

3. Previous inspection reports reviewed. . : *
a. MWere anomalies or trends in modifying processes detected on
previous inspections?



b. Was a Phase II inspection conducted? *

c. Was custodial maintenance performed? |
*

d. Was contingency repair work done as a result of the Phase II
*

" inspection?

Site custodial maintenance and contingency repair records reviewed.

*

a. Has site contingency repair. resulted in a change from as-built

conditions?
%*

b. Are revised as-builts available that reflect
contingency repair changes?

*

If required, adjacent property entry approval
obtained (attach signed access agreement). *

Aerial photos, if .taken since 1last 1nspect1on reviewed. For each
set, enter date taken, scale, and if

1nterpreted
Date ' Scale ~ Interpreted
Yes No
_ Yes No
Were any of the following suggested by examination of
“aerial #hotographs? (If yes, give photo set date and
indicate if item noted by interpreter or inspector):
a. Intrusion by man? ‘ - ‘ _*
b. Intrusion by animals?v __* |
c. Channelized erosion on slopes? *
d. Change in area drainage? o R

e. Landslides?

f. Creep on slopes?



g. Obstruction of diversion channels? *

_h. Bank erosion of diversion channeis? | *
i. Séep;éefﬂ | : *
j. Cracking? | : , - o *

k. Change in vegetative cover? _ | *
1. Dfsp1acement of fences, site markers,

boundary markers, or monuments? *®_
m. Change in adjacent land use? ' *___
n. Evidence of tai]ings exposure or transport? *

From as-bui]ts, or subsequent inspection reports, note distance and
azimuth from designated site location, such as a monument, to adjacent
off-site features that cou1d'eventua11y_affect integrity of site.

Off-site feature Site monument # - Distance Azimuth
1. ' |
2.

3.

Assemble and check out the following equipment as needed to conduct
inspections:

Cameras, film, and miscellaneous support equipment.
Binoculars.

Tape measure.

Optical ranging device.

Brunton compass .

Photo scale stick.

Erasable board. _

Plant press, plastic bags for vegetation.
Keys to locks. '

Bolt cutters.

. Hand lens.

Clipboard.

. Others.

Se=XsTa-Hhoaoano ow



C.

SITE INSPECTION ' _ Yes
1. Adjacent off-site features (within 0.25 mile of
site boundary) (Township, Range, 1/4 1/4 Section).

a. Have there been any ch#ges in use of adJacent
(Grazing, construction, agriculture)

b. Are there any new roads or trails? ‘ : *

~ ¢. Has there been a change in the position of *
- nearby stream channels?

d. Has there been headward eroéion,of'nearby gullies? *

e. Are there new drainage channels? *
f. Others?

2. Access roads and paths; fences, gates, and signs (Section
a. lIs there‘a break in the fence? . *
b. Have any posts been damaged or their

anchoring weakened? _*
c. Is there evidence of erosion or d1gg1ng
beneath the fence? —r
d. Does the gate show evidence of tamper1ng
or damage? ) _ __*
e. Is there any evidence of human intrusion? ¥
f. Is there any evidence of large animal intrusion? *
g. Have any signs been damaged or removed? . *
(Number of signs replaced: )
~h. Are ~ access ' roads and
- passible? ‘ ' *

1. Others? ' S ‘ *

3. Monuments and other permaneht features (Section )

a. Have the survey or boundary monuments been
defaced or disturbed? . *

b. Have the site markers been disturbed by man

or natural processes? *

areas?

—).



c. Do natural processes threaten the integrity of
~any monument or site marker?

d. Have aerial photo ground controls been disturbed?

e. Others?

Crests (Section __)

a. Is there evidence of uneven settling?
(depressions, scarps)

b. Is there cracking?
c. Has the outer cover layer been breached?
d. Is there evidence of erosion?
(1) By water? (rills, rivulets)
(2) By wind: (pedestal rocks, ripﬁ1e marks) -

e. Is the vegetation cover as described in the
: as-builts?

f. Is there evidence of animal burrowing?

é. Is there evidence of tiprap or gravel deterioration?
h. Others? |

Slopes (Section ___ )

a. Is there evidence of gradual downslope movement
(creep)? (terraces, Qeflection of plants)

b. Is there cracking?

c. Can depressions or bulges on the slope be seen?

~d. Has the outer cover layer been breached?

e. Is there evidence of erosion:
(1) By water?
(2) By wind?

f. Hés water runoff become channelized:
(rivulets, gullies)



Is there evidence of seepage? (moisture,
color, vegetation) ‘

Has the vegetation cover changed s1gn1f1cant1y
since the last inspection?

Is there evidence of animal'burrowing?

'Is there evidence of deter1orat1on of riprap

or gravel cover?

Others?

Periphery (within site boundaries) (Section __)

a.

Is there evidence of seepage such as wet areas
or localized change of vegetation?

Is there evidence of sediment transport from
the tailings pile by water or wind?

Is the vegetation cover as described in-the
as-builts?

Is the drainage as described in the as-bui]ts?

Others?

D1vers1on channels (Sect1on )‘

'Is there evidence of bank erosion?

Has the integrity of riprap structures been
disturbed by man or natural processes?

Is there evidence of channel erosion?
Is there evidence of sedimantation in the channel?

Is the vegetation pattern in the channels
consistent with that shown in the as-builts?

1s the channel obstructed in any'way?

Is there any evidence that the diversion channels
are not performing their function?

‘VOthehs?

. Yes

*



Photogréphy (Séction )

a. Have a11 photos required by the site atlas photo
.overlay been taken?

b. Has a photo log sheet been prepared for each rolil
of film exposed. :

¢. Number of rolls of film exposed:

d. Others?

Monitor wells (Section __ )

a. Have any monitor wells been disturbed by man or ’

natural processes?

b. Does any natural process threaten the 1ntegr1ty
~any monitor well?

c. Are all monitor wells’ label plates intact and
legible?

- d. Are all monitor wells capped and locked?

e. Others?

FIELD CONCLUSIONS

1.
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Is there an imminent hazard to the integrity of the
tailings pile? (Immediate report required)

Person

Agency to whom report made:

Are more frequent Phase I inspections required?
Are existing contingency repair actions satisfacfory?
Is a Phase II inspection required?

Is contingency report or custodial maintenance
required?

RatidnaIe for field conclusions
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