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1 .O INTRODUCTION 

This long-term surveillance plan (LTSP) for the Uranium Mill Tailings Remedial Action 
(UMTRA) Project disposal site at Tuba City, Arizona, describes the site surveillance 
activities. The U.S. Department of Energy (DOE) will carry out these activities t o  ensure 
the disposal cell continues to function as designed. This final LTSP was prepared as a 
requirement for acceptance under the U.S. Nuclear Regulatory Commission (NRC) general 
license for custody and long-term care of residual radioactive materials (RRM) (IO CFR 
§ 40.27). 

7 . 1  

1.2 

BACKGROUND 

Title I of the Uranium Mill Tailings Radiation ControlAct (UMTRCA) of 1978 (42 
USC 97901 et seq.) authorized the DOE to  perform remedial actions at the 
inactive uranium processing site near Tuba City, Arizona, t o  reduce the potential 
effect on public health from the unstahilized RRM in and around the uranium mill 
tailings. The Tuba City site is in Coconino County, Arizona, about 6 miles (mi) 
(1 0 kilometers [kml) east of Tuba City, Arizona, in Sections 17 and 20, 
Township 32 North, Range 12  East, Gila and Salt River Meridian (Figure 1 .I 1. 

The Tuba City processing site originally consisted of an original tailings pile, 
relocated tailings from adjacent subpiles, windblown and waterborne deposits, 
and other contaminated materials including demolished mill buildings. The 
primary activities of the remedial action were the stabilization in place of the 
tailings pile and associated contaminated materials, the construction of an 
infiltration/radon barrier cap over the contaminated materials, and the addition of 
a riprap cover as an erosion protection measure. Remedial action began in 1988 
and was completed in 1990. A total of 1,400,000 cubic yards (yd3) 
(1 , 100,000 cubic meters [m31) of contaminated materials were placed in the 
50-acre (ac) (20-hectares [ha]) disposal cell. The entire disposal site covers 
145 ac (59 ha) and is fenced t o  restrict access. The NRC, Navajo Nation, and 
Hopi Tribe conditionally concurred with the DOE remedial action plan (RAP) 
(DOE, 1989). The surface remedial action was conducted to  comply with 
requirements of the U.S. Environmental Protection Agency (EPA) standards in 
40 CFR Part 192. 

LICENSING PROCESS 

The NRC has developed regulations for issuance of a general license for long- 
term care of DOE UMTRA Project (Title I) disposal sites, including the Tuba City 
disposal site (IO CFR 940.27). The general license will become effective when 
the NRC concurs in the DOE’S certification that the remedial action is complete 
and accepts the Tuba City disposal site LTSP. Because the Tuba City 
processing site tailings were stabilized in place and there is existing ground 
water contamination, the NRC licensing process will proceed in t w o  phases. 
When the NRC concurs with DOE certification that ground water restoration has 
been completed in accordance with 40 CFR Part 192, the LTSP will be 

29-Feb-96 
00203Sl.DOC (TUB) 

DOE/AL/62350- 182 
REV. 0, VER. 3 

1-1 



-- UTAH 

,/ To Flagstaff 

11 ARIZONA 

MAP LOCATION 

LEGEND 
@ US. HIGHWAY 

@ STATE HIGHWAY 

5 0  10 MILES 
rcT 
5 0  20 KILOMETERS - 

FIGURE 1.1 
TUBA CITY SITE LOCATION MAP 

TUBA CITY, ARIZONA 
1-2 TUBLTS 4C: SITVTUENTSPISITELOC 



LONG-TERM SWWElUANCE PLAN FOR THE 
TUBA CITY, meow, DISPOSAL SITE LIST OF FIGURES AND TABLES 

LIST OF FIGURES 

Fiaure Page 

1 . I  Tuba city site location map, Tuba City, Arizona ............................................. .......... 1-2 

2.1 Disposal cell cross section, Tuba City, Arizona, site ............................ .................... 2-3 

5.1 

5.2 

5.3 

5.4 
5.5 
5.6 
5.7 

Estimated water table elevation contour map of shallow Navajo Sandstone 
aquifer, Tuba City processing site/disposal site ................................... .................... 5-3 
Estimated potentiometric surface of the deep Navajo Sandstone aquifer, 
Tuba City processing site/disposal site ...... ...... .. ..... ..... .... .... . .. ... . .... . . ... . ...... .. . . ... . ..... 5-4 
Ground water monitor well, extraction well, and deep test well 
locations, Tuba City, Arizona, site .............................................................................. 5-5 
Cross sections locations, Tuba City, Arizona, site ................................................... 5-1 1 
Hydrogeologic cross section A-A', Tuba City, Arizona, site ...................................... 5-12 
Hydrogeologic cross section B-B', Tuba City, Arizona, site ...................................... 5-13 
Ground water monitor well network, Tuba City, Arizona, site ................................... 5-16 

LIST OF TABLES 

Table Pane - 
5.1 

5.2 

Statistical summary of background ground water quality, Tuba City, 
Arizona, site ......................................................................................... .................... 5-7 
Baseline statistical summary of ground water quality of monitor wells 
screened in the contaminant plume, Tuba City, Arizona, site .................................. 5-9 

DOEIW62350-182 I-Mar-96 
00203TOC.DOC (TUB) REV. 0, M R .  3 



%- 

a- 

LONG-TERM SURVEILLANCE PLAN FOR THE 
TUBA CITY, ARIZONA, DISPOSAL SITE LIST OF ACRONYMS 

LIST OF ACRONYMS 

Acronvm 

DOE 
EPA 
LTSP 
NRC 
POC 
QA 
QC 
RAP 
RRM 
TDS 
UMTRA 
UMTRCA 
U.S. 160 
USGS 

Definition 

U.S. Department of Energy 
US. Environmental Protection Agency 
long-term surveillance plan 
U.S. Nuclear Regulatory Commission 
point of compliance 
quality assurance 
quality control 
remedial action plan 
residual radioactive material 
total dissolved solids 
Uranium Mill Tailings Remedial Action 
Uranium Mill Tailings Radiation Control Ac t  
U.S. Highway 160 
U.S. Geological Survey 

DOEiALi62350-182 29-Feb-96 
REV. 0, VER. 3 00203TOC.DOC (TUB) 

-iv- 
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TUBA CITY, ARIZONA, DISPOSAL SITE INTRODUCTION 

amended, as appropriate, and the licensing process for the Tuba City disposal 
site will be completed. 

Ownership of the Tuba City site will remain with the Navajo Nation. However, 
the DOE will provide evidence of permanent access to  the disposal site for long- 
term care activities. The access agreement for the Tuba City disposal site will 
be included in Attachment 1 with a legal description of the site boundaries, 

1.3 LONG-TERM SURVEILLANCE PLAN 

This LTSP describes the long-term surveillance program t o  be implemented at 
the Tuba City site. This program will ensure that the disposal site continues t o  
perform as designed. The LTSP is based on the DOE'S guidance document for 
implementing the UMTRA Project long-term surveillance program (DOE, 1 992a). 
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TUBA CITY, ARIZONA, DISPOSAL SITE FINAL SITE CONDITIONS 

2.0 FINAL SITE CONDtTlONS 

2.1 

2.2 

2.2.7 

SITE HISTORY 

On 1 February 1956, the U.S. Atomic Energy Commission opened a uranium 
ore-buying station at the Tuba City mill site, and began buying ore pending 
completion of mill construction on the site by the Rare Metals Corporation of 
America. The mill began operation in June 1956, with a nominal capacity of 
260 tons (240 metric tons) of ore per day. This soon increased t o  300 tons 
(270 metric tons) per day, and the mill operated at this rate until it temporarily 
ceased operations in May 1962. From 1956 to  1962, the mill processed ore 
using sulfuric acid leaching, sand-slime separation, and resin-in-pulp ion 
exchange recovery. In April 1963, the Rare Metals Corporation was acquired by 
the El Paso Natural Gas Company. The mill process then was modified t o  
accommodate a change to  the Orphan Lode uranium mine, Grand Canyon, 
Arizona, as the principal ore supply. The mill conversion required installation of 
additional ore-grinding equipment, a flotation circuit t o  remove sulfides, pressure 
leach vessels, filters for liquids-solids separation, precipitation tanks, and 
solution carbonation equipment. Operations resumed at a design capacity of 
200 tons (1 80 metric tons) per day, which was maintained until the mill closed 
permanently in late 1966. During the 1 0  years of milling (I 956 to  19661, about 
800,000 tons (725,000 metric tons) of ore were processed. The uranium 
tailings at the Tuba City site were placed as slurry in three contiguous piles 
(DOE, 1989). 

Remedial action at the Tuba City site was completed in April 1990. 
Contaminated materials totaling 1,400,000 yd3 (1 , 100,000 m3) were stabilized 
in place in a 50-ac (20-ha) disposal cell on the 145-ac (59-ha) disposal site 
(MK-F, 1995). 

FINAL SITE CONDITIONS 

DescriDtion and location of the disoosal site area 

The Tuba City site lies at an elevation of approximately 5 100 feet (ft) 
(1 550 meter [ml) above the National Geodetic Vertical Datum of 1929 on 
alluvial and eolian deposits in the Southern Kaibito Plateau. The site area is on a 
gently sloping terrace approximately 6000 ft (1 825 m) northwest of the 
Moenkopi Wash, an intermittent stream that drains west-southwest into the 
Little Colorado River. Surface drainage from the site is to  the southeast toward 
Moenkopi Wash. The terrain north and west of the site is gently rolling. To the 
east and south, the terrain is more dissected due to  erosion along the flank of 
Moenkopi Wash. South of the site, t w o  broad alluvial terraces cut into the 
Navajo Sandstone. These terraces are modified by arroyos and capped by 
active and arrested windblown sand deposits (dunes). Although mostly covered 
by dune deposits, the Navajo Sandstone appears to be close t o  the surface 
throughout the area (DOE, 1989). 
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The disposal site vicinity is semiarid and desert-like. Vegetation is sparse, and 
land use is limited to  grazing. No archaeological or historic sites are known to  
exist at the Tuba City site (DOE, 1986a). 

Figure 1 .I is a map of the Tuba City area. The disposal site also can be located 
using the following directions: 

Proceed northeast from Tuba City, Arizona, on US. Highway 160 (U.S. 
160) for 5 mi (8 km). 

Note the prominent mound of tailings covered with black rock on the right. 

0 The turnoff road on the right is unmarked but easily recognized by the gate 
in the highway fence just north of the disposal cell. 

0 Turn right (south) off U.S. 160. 

0 Unlock the gate in the highway fence just off U.S. 160. 

Proceed south on the graded, unpaved road for approximately 600 f t  
(1 80 m) t o  the gate in the site security fence. 

2.2.2 Disposal site access and security 

Tribal authorities will be notified in a timely manner prior t o  any site visits. Keys 
t o  locks on the U.S. 160 fence and the disposal site security fence are held by 
the DOE, the Hopi Tribe, and the Navajo Nation. 

The Tuba City disposal site is visible from U.S. 160. However, t w o  locked 
gates separate the highway from the site. An entrance sign and 30 perimeter 
signs around the site fence inform the public of the site’s function and 
ownership (Section 4.0). 

2.2.3 Disposal cell desinn 

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, with a 
maximum side length of 1940 ft (590 m) and a minimum side length of 1580 f t  
(480 m). The average height of the disposal cell is about 30 ft  (IO m) above 
ground level (DOE, 1989). A drainage ditch on the north and west sides of the 
disposal cell directs runoff water away from the site. Figure 2.1 and Plate 1 
show plan and cross-sectional views. 

A 3.5-ft (1 -m) thick infiltrationhadon barrier (Figure 2.1 ) constructed of 
compacted clay is designed to protect the ground water by minimizing 
infiltration into the disposal cell and reducing the radon emanations from the 
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disposal cell t o  less than 20 picocuries per square meter per second (pCi/m2s). 
A field test o f  the cover indicates the borrow material would ensure the 
compacted infiltrationhadon barrier would have a saturated hydraulic 
conductivity of 1 .OE-8 centimeters (cm) per second (DOE, 1988). 

The erosion protection layer is designed t o  protect the disposal cell from runoff, 
flooding, and gully development. A 6-inch (1  5-millimeter [mml)-thick layer of 
riprap on the topslopes is underlain by a 6-inch (1  Ei-mm)-thick sand filter t o  
promote drainage. A l - f t  10.3-m)-thick layer of riprap was placed on the 
sideslopes and apron (toe) of the disposal cell (Figure 2.1). The erosion 
protection barrier ties into the rock-armored drainage channels on the north, 
east, and west sides of the disposal cell. The drainage ditch diverts surface 
runoff around and away from the disposal cell (Figure 2.1). 

2.2.4 Ground water Drotection strateav 

The ground water protection strategy at the Tuba City disposal site is t o  limit 
water migration through the materials in the disposal cell and thus limit 
contaminant migration out of the cell. Because the contaminated materials a t  
the Tuba City site were stabilized in place, the disposal cell overlies a 
contaminant plume, that resulted from the surface uranium processing activities 
at the site before remedial action. Based on the hydraulic properties of the 
cover design and a field test of the cover (DOE, 19881, the NRC has concluded 
that water infiltration through the cover and the stabilized tailings will be 
minimized to  the extent practicable. This in turn minimizes the potential for 
future ground water contamination (NRC, 1989). 
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3.0 SITE DRAWINGS AND PHOTOGRAPHS 

A t  the completion of remedial action, DOE documented disposal site as-built conditions 
with as-built drawings, baseline photographs, and aerial photographs for comparisons over 
time (MK-F, 1995). 

The DOE also prepared a disposal site topographic map that will become part of the Tuba 
City permanent site file. The site inspection map will be updated, as necessary, after each 
site inspection. The DOE will archive all site drawings, maps, and photographs. DOE may 
modify these maps, drawings, and photographs as necessary, and will be responsible for 
maintaining all these maps, drawings, and photographs in the Tuba City permanent site 
file. 

3.1 

3.2 

3.3 

DISPOSAL SITE VICINITY MAP 

The Tuba City disposal site vicinity map encompasses an area with a radius of 
approximately 1.5 mi (2.4 km) from the center of the disposal site. A larger 
radius is not necessary because the disposal site is in a remote area with 
uniform land use and the nearest t own  is 6 mi (IO km) to  the east. The disposal 
site vicinity map will be placed in the site atlas, which is maintained in the Tuba 
City permanent site file. 

The vicinity map shows the disposal site boundary, the disposal cell, land 
ownership around the disposal site (Indian lands), latitude and longitude, section, 
township, range, principal meridian, off-site ground water monitoring wells, 
drainage systems, and roads. 

The vicinity map will be updated, as necessary, after each site inspection. If 
changes t o  the map are required, a new map will be prepared which will include 
the revision number and the year of revision. 

DISPOSAL SITE TOPOGRAPHIC MAP 

The Tuba City disposal site topographic map, prepared immediately after the 
completion of remedial action from a final topographic survey of  the disposal 
site area, is included in the Tuba City completion report (MK-F, 1995). The 
topographic map also will be added t o  the site atlas, which will be placed in the 
permanent site file. The map was created with a scale of 1 inch equals 200 f t  
(1:2400), a contour interval of 2 ft (0.6 m), and coverage of the disposal site 
and an area of 0.25 mi (0.40 km) around the site perimeter. 

DISPOSAL SITE MAP 

The Tuba City disposal site map (Plate 1) was compiled using the final 
topographic map of the disposal site. 
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When the disposal site map is updated, the revised map will include the year of 
revision and the revision number. This map will serve as the base map for site 
inspections (Section 6.7). A new inspection map will be prepared after each 
inspection. Each new map will indicate the year and type of inspection. 

3.4 

3.5 

3.6 

DISPOSAL SITE AS-BUILT DRAWINGS 

A set of as-built drawings illustrates the final disposal cell construction and final 
disposal site conditions. They may be used t o  document changes in physical 
site conditions and to  the disposal cell over time, or t o  develop corrective action 
plans, if required. 

SITE BASELINE PHOTOGRAPHS 

A photographic record of the final site conditions at the Tuba City disposal site 
will be included in the permanent site file. This record consists of a series of 
aerial and ground photographs that provide a baseline visual record of final site 
construction activities and final site conditions t o  complement the as-built 
drawings. In addition, the final completion report for the disposal site contains a 
complete set of photographs that documents each phase of construction (MK-F, 
1995). The postconstruction photographs can be used as an orientation tool 
prior t o  site inspections and provide a baseline record of surveillance features. 

SITE AERIAL PHOTOGRAPHS 

The aerial photographs taken throughout remedial action activities between 
1988 and 1990 are presented in the Tuba City completion report (MK-F, 1995). 
These photographs provide a permanent record of site conditions that can be 
used t o  monitor changes (e.g., erosion patterns, vegetation changes, and land 
use) over time and to  provide orientation prior t o  site inspections. The need for 
new aerial photographs will be evaluated at 5-year intervals, beginning with the 
year the license becomes effective. The specifications for aerial photographs 
are provided in Attachment 3 of the guidance document for implementing the 
UMTRA Project long-term surveillance program (DOE, 1 992a). 
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4.0 PERMANENT SITE SURVEILLANCE FEATURES 

Survey and boundary monuments, site markers, entrance and perimeter signs, and 
settlement plates are the permanent surveillance features at the Tuba City disposal site. 
One boundary monument and three survey monuments define the four corners of the legal 
boundaries of the fenced, irregularly shaped perimeter of the disposal site, Perimeter 
warning signs are placed at intervals around the disposal site so that one or more signs are 
visible in daylight from any direction. One perimeter sign and one site marker are placed at 
the official entrance on the northern side of the disposal site. The other site marker is near 
the center of the crest of the disposal cell. The four settlement plates are located along 
the edges of the crest of the disposal cell (Plate 1).  

The construction and emplacement of the site surveillance features described below meet 
the specifications in DOE'S guidance document for implementing the UMTRA Project long- 
term surveillance program (DOE, 1992a). 

4.1 

4.2 

SURVEY BOUNDARY MONUMENTS 

Three survey/boundary monuments, Berntsen RT-1 metal markers, are set into 
the top of a truncated cone of reinforced (precast) concrete that is set in 
concrete. The bottoms of the holes for the survey/boundary monuments are at 
least 1 8  inches (460 mm) below frost line (total depth 38 inches [970 mml). In 
each hole, the four metal bars that reinforce the concrete also could be used t o  
locate the monuments with detectors, if they were buried over time. 

The three survey/boundary monuments are located inside the security fence at 
the southwest, northwest, and northeast corners of the site. The monuments 
establish permanent horizontal control based on the project grid system and 
define three of the four corners of the disposal site (Plate 1). They are 
referenced t o  the U.S. Geological Survey (USGS) triangulation station (station 
name: Tuba City) on Dynamite Hill, about 5 mi (8 km) west of the disposal site 
(MK-F, 1989). 

Because blowing sand and tumbleweed accumulate along the fence lines, 
several survey and boundary monuments were difficult t o  locate during the 
199 1 annual prelicensing site inspection (DOE, 1992b). Measurements have 
been made t o  assist in locating the monuments in the future. 

BOUNDARY MONUMENT 

A Berntsen federal aluminum survey monument, Model A-1 , is used for the 
fourth boundary monument (Plate 1). Ceramic magnets are epoxied into the cap 
and base of the monument, and are oriented vertically for maximum detection if 
the monument becomes covered. The boundary monument is set with the base 
38 inches (970 mm) below ground and the top 10 inches (250 mm) above 
ground t o  facilitate location. The boundary monument is inside the fence at the 
southeast corner of the site. 
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LONG-TERM SURVEILLANCE PLAN FOR THE 
TUBA CITY, ARIZONA, DISPOSAL SITE PERMANENT SITE SURVEILLANCE FEATURES 

Because blowing sand and tumbleweed accumulate along the fence line, the 
boundary monument was difficult to  locate during the 1991 annual site 
inspection (DOE, 1992b). Measurements were made to  assist in locating the 
monument in the future. 

4.3 

4.4 

4.5 

4.6 

SITE MARKERS 

The t w o  unpolished granite site markers with an incised message are located on 
the site. Site marker SMK-1, near the entrance on the northern boundary of the 
site, is  set in a bed of reinforced concrete that extends 3 f t  (1 m) below ground 
surface. Site marker SMK-2, at the crest of the disposal cell, is set in a bed of 
reinforced concrete that extends to  the top of the infiltration/radon barrier. 

The markers identify the Tuba City disposal site, the general location of the 
disposal cell (tailings), the date of closure (30 March 19891, the tonnage of 
tailings (2,250,000 tons [2,190,000 metric tons]), and the curies of 
radioactivity (940 curies of Ra-226). In addition, the international radiation 
symbol is also inscribed in each marker. 

ENTRANCE AND PERIMETER SIGNS 

There is an entrance sign at the site gate. In addition t o  the entrance sign, 30 
perimeter signs are sufficiently close to  each other that one or more are visible 
to  anyone approaching the fence from any direction. All signs are mounted on 
steel posts and are set 1 to  2 ft (0.3 to  0.6 m) inside the security fence. The 
perimeter signs display the international symbol indicating the presence of 
radioactive materials. The signs also show the cell contains uranium mill tailings 
and that trespassing is forbidden. The entrance sign has the same information 
as the perimeter signs plus the site name and the name and telephone numbers 
of site contacts. The tops of the signs are 70 inches (1 800 mm) above ground 
surface. The sign posts are embedded in concrete t o  a depth of 38 inches 
(970 mm) below ground surface. 

SETTLEMENT PLATES 

Long-term settlement of the disposal cell can be monitored using the four 
settlement plates installed after the cell was completed. All four settlement 
plates were placed on the topslope of the disposal cell along the crest (Plate 1). 

ADDITIONAL SITE SURVEILLANCE REQUIREMENTS 

If the survey/boundary monuments continue to  be difficult t o  locate because of 
shifting sands and tumbleweed accumulation, reference posts will be installed t o  
assist the site inspection teams. One 5-ft (1.5-m)-long, 4-inch (1 OO-mm)- 
diameter reference post will be installed in concrete at each location to  assist in 
locating the monuments. The holes for the reference posts will be a minimum 
of 1 0  inches (250 mm) in diameter, and the bottoms of the holes will be at least 
18 inches (460 mm) below frost line (total depth will be 38 inches [970 mml). 
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TUBA CITY, ARIZONA, DISPOSAL SITE GROUND WATER MONITORING 

5.0 GROUND WATER MONITORING 

The Tuba City disposal site is designed to  provide long-term protection against future 
ground water contamination at the Tuba City site, and should comply with the final EPA 
ground water protection standards in Subpart A of 40 CFR Part 192. In accordance with 
the final EPA standards, the DOE will provide reasonable assurance of conformance with 
the ground water protection provisions. 

The RRM from the Tuba City site were stabilized in place. Consequently, ground water 
contamination related to  uranium processing activities prior t o  surface remedial action is 
still present beneath and downgradient from the site. Also, normal transient drainage, a 
component of cell design, and periodic infiltration of surface runoff from the cell cover via 
the south and southwest aprons may be impacting ground water beneath and 
downgradient from the disposal site. These conditions limit the effectiveness of normal 
point of compliance (POC) monitoring of the uppermost aquifer as a reliable indicator of 
disposal cell performance. 

To properly assess trends in ground water quality, assist in an assessment of disposal cell 
hydrology, and assess the effects of ground water restoration measures associated with 
the relict contamination caused by uranium processing, three POC wells have been 
designated adjacent t o  the south apron of the disposal cell. 

5.1 

5.1.1 

GROUND WATER CHARACTERIZATION 

Ground water in the vicinity of the Tuba City site was characterized t o  establish 
baseline conditions for ground water quality prior to  disposal cell closure. 
Statistical methods were applied to  evaluate ground water quality and resultant 
trends over time. This document summarizes ground water conditions; details 
are available in other Tuba City site documents, including Appendix D of the 
RAP (DOE, 19891, and the water sampling and analysis plan (DOE, 1996). 

Hvdroqeolonic setting 

Near-surface geologic formations at the Tuba City site are part of the Glen 
Canyon Group, which is composed of (in descending order from land surface) 
the Navajo Sandstone, the Kayenta Formation, and the Moenave Formation. 
The Navajo Sandstone is a fine- t o  medium-grained sandstone unit locally 
cemented with carbonate and displaying large-scale crossbeds. The Navajo 
Sandstone is approximately 430 f t  (1 30 m) thick in the site vicinity. It 
intertongues with the underlying Kayenta Formation in a zone as much as 300 f t  
(90 m) thick. The Kayenta Formation consists of interbedded fine-grained 
sandstone and mudstone. The bedding is lenticular and cross-bedding is 
common in the sandy units. The Moenave Formation consists of very fine- t o  
fine-grained sandstone and thin siltstone strata (DOE, 1 989). 

The Navajo Sandstone is the major aquifer in the Tuba City site vicinity and with 
the underlying Kayenta Formation, makes up what is referred t o  as the 
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"N-aquifer" of the region (Cooley et al., 1969). There is no continuous hydraulic 
barrier t o  ground water f low between the Navajo Sandstone and Kayenta 
Formation (DOE, 1989). The lower boundary of the N-aquifer occurs at the 
contact between the Kayenta and Moenave Formations. Although overlain by 
the Carmel Formation and a silty member of the Entrada Sandstone, which 
created confined aquifer conditions in many areas, the N-aquifer is unconfined in 
the Tuba City area (Harshbarger et al., 1957). The major recharge area for the 
N-aquifer is in the vicinity of Shonto, about 40 mi (64 km) north of Tuba City 
(Eychaner, 1983). Ground water f low diverges from the recharge area, flowing 
northeast toward Laguna Creek and south toward Tuba City and Moenkopi 
Wash. Local infiltration, including Greasewood Lake (dry), undoubtedly provides 
some recharge in the site area. 

The depth to  the water table in the Navajo Sandstone ranges from about 20 t o  
150 ft ( 6 to 45 m) below land surface in the site vicinity. Figures 5.1 and 5.2 
show the shallow ground water table surface and deeper potentiometric surface 
determined for wells completed in the Navajo Sandstone at the site. The ground 
water table gradient is to  the southeast toward Moenkopi Wash. Springs 
occurring on both sides of Moenkopi Wash indicate the N-aquifer discharges t o  
the wash (USGS, 1969). Hydraulic conductivity in the Navajo Sandstone (based 
on slug tests performed in eight monitor wells) ranged from 50 t o  900 ft (1 5 to  
270 m) per year, with a geometric mean of 160 f t  (50 m) per year. The 
average linear ground water velocity ranged from 10 to  200 ft (3 to  60 m) per 
year with a geometric mean of 30 f t  (IO m) per year, assuming a hydraulic 
gradient of 0.04, and an effective porosity of 0.2 (Freeze and Cherry, 1979; 
DOE, 1989). 

5.1.2 Ground water aualitv 

Ground water quality at the Tuba City site has been determined by collecting 
and analyzing ground water samples from a network of DOE monitor wells 
(Figure 5.3). The current network of wells at the site consists of 38 monitor 
wells, including three POC designated wells (940, 941, and 942); four 
extraction wells (925, 926, 936, and 9391, and one deep test well (948). 
Additionally, the former Rare Metals Corporation of America water supply wells 
(968, 970, 971 , and 972) are located north of U.S. 160. Seventeen monitor 
wells, the four extraction wells, the water supply well, and the designated POC 
wells were installed in late 1995 and were sampled for the first time in 
December 1995. 

Backaround around water aualitv 

Background ground water quality is defined as the quality of ground water that 
would exist if uranium processing activities had not occurred. Background 
ground water quality in the N-aquifer has been established using data collected 
from monitor wells 901, 91 0, and 91 7. Monitor wells 901 and 91 0 are 
upgradient from the disposal site; monitor well 91 7 is crossgradient from the 
disposal cell. 
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Figure 5.3 
Ground Water Monitor Well, 
Extraction Well, and Deep Test Well Locations 
Tuba City, Arizona, Site 
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Background ground water quality has been characterized from ground water 
samples collected between 1988 and 1991. Background ground water quality 
in the N-aquifer is characterized as calcium bicarbonate or sodium bicarbonate 
water with low total dissolved solids (TDS) (450 milligrams per liter [mg/L] or 
less) and slightly basic pH. Table 5.1 presents a statistical summary of 
background ground water quality. 

5.1.3 

Baseline around water aualitv 

Baseline ground water quality was established for the Tuba City site as a way to  
evaluate disposal cell performance because surface remedial action at the Tuba 
City site involved stabilization in place (RRM was not removed from its original 
location). Determination of baseline conditions is required because activities 
associated with uranium milling operations have degraded ground water quality 
under and downgradient of the disposal cell t o  the extent that hazardous 
constituent concentrations are greater than background. In some locations, 
these concentrations exceed the maximum concentration limits (MCL) specified 
in 40 CFR § 192.02(a). Consequently, background ground water quality and 
MCLs are not appropriate for determining the concentration limits needed to  
evaluate disposal cell performance. 

Baseline ground water quality conditions for the Tuba City site were defined 
statistically and are summarized in Table 5.2. Water quality data for 1988 t o  
1991 from wells 906, 908, 909, and 91 2 were used t o  define baseline 
conditions. In general, most inorganic constituents (with and without MCLs) at 
these locations were present at concentrations comparable t o  background. 
However, nine constituents (cadmium, lead, molybdenum, nitrate, selenium, tin, 
uranium, zinc, and net gross alpha) were determined to  have concentrations that 
statistically exceed background. 

Extent of contamination 

Contaminated ground water in the uppermost aquifer near the source area 
(represented by monitor well 906) is characterized by nitrate concentrations at 
1 31 0 mg/L, sulfate at 3640 mg/L, and TDS at 71 00 mg/L. Ground water 
quality at the fringe of the contaminated area (represented by monitor well 903, 
approximately 1400 ft  (427 m) south of well 906) is characterized by nitrate 
concentrations at 43 mg/L, sulfate at 37 mg/L, and TDS at 268 mg/L (DOE, 
1996). 

Figure 5.4 gives the locations of cross sections showing the vertical distribution 
of nitrate, sulfate, TDS, and uranium (Figures 5.5 and 5.6). Contaminant 
migration appears to  be contained vertically, with constituents concentrated in 
the upper 50 ft (1 5 m) of the aquifer. The monitor well cluster 908, 91 2, and 
9 1 3 appears to  provide evidence of contaminant stratification, with nitrate 
concentrations ranging from 1200 mg/L in the shallowest well (908) t o  virtually 
background in the deepest well (91 3). The stratification of contaminants within 
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Table 5.1 Statistical summary of background ground water quality, Tuba City, Arizona, site 

Number Percentage 
MCL of Detection above detection 

Constituent (mg/L) samples limita limit Minimum Median Maximum 
EPA inornanics with MCLs 
Arsenic 0.05 18 0.001 - 0.01 0 BD BD BD 
Barium 1 .o 18 0.001 3-0.1 72 0.063 0.092 0.10 
Cadmium 0.01 18 0.001 0 BD BD BD 
Chromium 0.05 24 0.0032-0.0 1 4 BD BD 0.003gb 
Lead 0.05 24 0.001 7-0.01 8 BD BD 0.0035b 
Mercury 0.002 12 0.0002 0 BD BD BD 
Molybdenum 0.10 24 0.0048-0.01 0 BD BD BD 
Net gross alpha 15 24 NA NA 0.0 1.42 5.56 
(pCi/L) 
Nitrate 44 24 0.1-1 .o 100 10.9 15.0 21.7 
Ra-226 & Ra-228 5 24 NA NA 0.0 0.6 3.6 
(pCi/L) 
Selenium 0.01 24 0.001 6-0.005 0 BD BD BD 
Silver 0.05 12 0.01 0 BD BD BD 
Uranium 0.044 24 0.0003-0.003 75 0.0006 0.0014 0.012 



Table 5.1 Statistical summary of background ground water quality, Tuba City, Arizona, site (Concluded) 

Number Percentage 
of Detection above detection 

Constituent samples limit' limit Minimum Median Maximum 
ADpendix IX inorcianic constituents without MCLs' 
Antimony 9 0.003 11 BD BD 0.007 
Beryllium 12 0.005-0.01 0 0 BD BD BD 
Cobalt 12 0.03-0.05 0 BD BD BD 
Copper 12 0.01 -0.02 0 BD BD BD 
Cyanide 12 0.01 0 BD BD BD 
Nickel 18 0.0061 -0.04 0 BD BD BD 
Sulfide 12 0.1 33 BD BD 1.2 
Thallium 12 0.01 -0.1 0 BD BD BD ' 

Tin 18 0.005 0 BD BD BD 
Vanadium 24 0.0051 -0.01 92 0.0076 0.01 2 0.03 
Zinc 24 0.0026-0.005 63 0.01 7 BD 0.056 
aDetection limits vary for parameters because of differences in sample analysis procedures over time (1 988 to 
1991). 
Maximum value reported above detection limit. 

'From 40 CFR Part 264. 
b 

Notes: 1. Data from upgradient wells TUB-01 -0901, -091 0, and -091 7, collected from 1988 to 1991. 
2. Measurements are in milligrams per liter except as noted. 

BD - below detection. 
NA - not applicable for combined radiological parameters. 
pCilL - picocuries per liter. 



Table 5.2 Baseline statistical summary of ground water quality of monitor wells screened in the contaminant 
plume, Tuba City, Arizona, site 

Number Percentage 
MCL of Detection above detection 

Median Maximum Constituent (mg/L) samples limita limit Minimum 
EPA inornanics with MCLs 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Molybdenum 

906 
908 
909 
91 2 

Net gross alpha (pCi/L) 15 
Nitrate 44 

906 
908 
909 
91 2 

Ra-226 & Ra-228 
(pCi/L) 
Selenium 

906 
908 
909 
91 2 

Silver 
Uranium 

906 
908 
909 

0.05 
1 .o 
0.01 
0.05 
0.05 
0.002 
0.10 

5 

0.01 

0.05 
0.044 

32 
28 
32 
40 
40 
20 

10 
10 
10 
10 
40 

10 
10 
10 
10 
40 

10 
10 
10 
10 
20 

10 
10 
10 

0.01 -0.05 
0.001 3-0.1 

0.001 
0.0032-0.0 1 

0.001 7-0.01 1 
0.0002 

0.0048-0 .O 1 

NA 
0.10-1.0 

NA 

0.001 6-0.03 

0.01 
0.0003-0.003 

13 
36 
19 
13 
15 
0 

BD 
BD 
BD 
BD 
BD 
BD 

70 
20 
20 
20 
NA 

BD 
BD 
BD 
BD 
0.0 

100 
100 
100 
100 
NA 

770 
620 
710 
189 
0.0 

40 
100 
50 
40 
0 

BD 
0.005 
BD 
BD 
BD 

100 
100 
100 

0.502 
0.082 
0.043 

BD 
BD 
BD 
BD 
BD 
BD 

0.025 
BD 
BD 
BD 

14 

992 
860 
890 
288 

0.9 

BD 
0.022 
0.007 
BD 
BD 

0.61 5 
0.1 13 
0.055 

0.01 7b 
0.08b 
0.004 
0.1 8 
0.02 
BD 

0.1 2 
0.1 2 
0.04 
0.02 

147 

1200 
1100 
1070 
383 

11 

0.01 8b 
0.039 
0.01 3b 
O.OOgb 
BD 

0.990 
0.167 
0.085 

91 2 10 100 0.022 0.030 0.046 
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Table 5.2 Baseline statistical summary of ground water quality of monitor wells screened in the 
contaminant plume, Tuba City, Arizona, site (Concluded) 

Number Percentage 
of Detection above detection 

Constituent samples limita limit Minimum Median Maximum 
Amendix IX inornanic constituents without MCLsC 
Antimony 12 0.003-0.006 0 BD BD BD 
Beryllium 20 0.005-0.01 0 BD BD BD 
Cobalt 20 0.03-0.05 0 BD BD BD 
Copper 20 0.01 -0.02 10 BD BD 0.01 
Cyanide 20 0.01 5 BD BD 0.02 
Nickel 28 0.0061 -0.04 18 BD BD 0.45 
Sulfide 20 0.1 20 BD BD 8.5 
Thallium 20 0.01 -0.10 15 BD BD 0.10 
Tin 28 0.005-0.05 25 BD BD 0.057 
Vanadium 40 0.005 1-0.01 65 0.007 0.01 0.10 
Zinc 40 0.0026-0.0 1 68 BD 0.01 1 0.61 7 
aDetection limits vary for parameters because of differences in sample analysis procedures over time (1 988 to 

bMaximum value reported above detection. 
'From 40 CFR Part 264. 

1991). 

Notes: 1. Data are from monitor wells TUB-01-0906, -0908, -0909, and -091 2, collected from 1988 to 
1991. 

2. Measurements are in milligrams per liter except as noted. 

BD - below detection. 
NA - not applicable for combined radiological parameters. 
pCi/L - picocuries per liter. 
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ground water is not unexpected because the source was located on the surface, 
the Navajo Sandstone is naturally stratified, and there is no active, local, natural 
recharge mechanism to  drive constituents deep into the aquifer. In addition, the 
difference in water levels in well clusters suggests the vertical ground water 
migration is impeded by subsurface barriers. 

A preliminary screening for organic constituents is being performed on ground 
water samples collected in December 1995. The results of this investigation 
will be incorporated in the conceptual model of the nature and extent of 
contamination. 

Additional information on the extent of groundwater contamination at the site is 
provided in the water sampling and analysis plan (DOE, 1996). 

5.2 GROUND WATER MONITORING PROGRAM 

To comply with the requirements of Subpart A of 40 CFR Part 192, three 
monitor wells installed adjacent t o  the south apron at the downgradient extent 
of the disposal cell (940, 941, and 942) have been designated as POC wells. 
Ground water monitoring at these locations will be used t o  evaluate conditions 
beneath and downgradient from the disposal cell with respect t o  the following: 

0 Established baseline concentrations for hazardous constituents. 

0 Transient hydrological events associated with the disposal cell design. 

0 The influence of ground water restoration measures that  may be 
implemented to  mitigate the impact of uranium processing on ground water. 

Established baseline concentrations for hazardous constituents are presented in 
Section 5.1.2 and will be used to  assess deviations from preclosure conditions 
that may be indicative of disposal cell performance. 

Transient hydrological events associated with disposal cell design such as 
transient drainage and focused infiltration of cover runoff via the south and 
southwest aprons may influence POC monitoring, depending on the magnitude 
and duration of each event. A postclosure engineering assessment of both 
transient drainage and infiltration due to  cover runoff is being performed to  
determine estimates for the magnitude, duration, and potential impacts on POC 
monitoring. 

Ground water restoration measures designed t o  mitigate the impacts of uranium 
processing on ground water quality at the site are being evaluated at the pilot 
scale. This effort involves extracting contaminated ground water from locations 
downgradient of the POC wells. Sampling associated with this effort will 
include the POC wells t o  assess the efficiency of the extraction design on 
reductions in contaminant levels. 
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5.2.1 Ground water monitorina network 

The POC monitor well network at the Tuba City site consists of three monitor 
wells (940, 941, and 942) adjacent to  the south apron on the downgradient 
edge of the disposal cell (Figure 5.7). Also, one monitor wet1 (945) upgradient 
from the disposal cell will be sampled to  provide information on background 
ground water quality conditions: baseline monitor wells 906 and 908 will be 
sampled t o  assess potential variations and trends with respect t o  established 
preclosure baseline conditions (Figure 5.7). Monitor wells (940, 941, 942, and 
945) were installed and developed in late 1995. The completion intervals for 
each well are as follows: 

Monitor well 906 is screened from 44 to 64 f t  (1 3 t o  20 m) below ground 
surface. 

Monitor well 908 is screened from 52 to  67 f t  (1 6 to  20 m) below ground 
surface. 

Monitor well 940 is screened from 45 to  65 ft (14 to  20 m) below ground 
surf ace. 

Monitor well 941 is screened from 45 to  65 f t  (14 t o  20  m) below ground 
surface. 

Monitor well 942 is screened from 5 4  t o  74 f t  (1 7 to  23  m) below ground 
surface. 

Monitor well 945 is screened from 1 10 to 130 ft (34 to  40 m) below ground 
surface (ground surface elevation for well 945 is approximately 80 f t  E24 m l  
higher than for wells 906, 940, 941, and 942). 

5.2.2 Analvte selection 

The parameter list for POC monitoring contains the following hazardous 
constituents: nitrate, molybdenum, selenium, and uranium. These constituents 
exceeded MCLs prior to  cell closure at least once in one or more monitor wells 
impacted by uranium processing. Additionally, these constituents are 
considered sensitive indicators of disposal cell performance due t o  their 
presence in the tailings material, relatively high mobility in ground water, and 
low concentration in background ground water quality. Conversely, cadmium, 
lead, tin, and zinc, while also present in wells impacted by uranium processing 
activities prior t o  cell closure, are not considered reliable indicators of cell 
performance because they are relatively immobile in the subsurface. 
Consequently, cadmium, lead, tin, and zinc are not included in the proposed list 
of hazardous constituents included in POC monitoring. Although higher than 
background prior to  cell closure, net gross alpha is not considered a reliable 
indicator of performance due to  the potential influence of radionuclides other 
than uranium-238 decay products (Faure, 1977). 
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Figure 5.7 
Ground Water Monitor Well Network 
Tuba City, Arizona Site 
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Provisional upper baseline limits are proposed for POC monitoring for each 
hazardous constituent: nitrate, 1379 mg/L; molybdenum, 0.14 mg/L; selenium, 
0.05 mg/L; and uranium, 1.171 mg/L. 

These limits were derived based on preclosure (1 988 to  1991 ) data obtained 
from well 906 with the exception of selenium, which was found primarily in well 
908. The resulting limits are concentrations that, with 95 percent confidence, 
would be exceeded less than 5 percent of the time during long-term monitoring 
if ground water conditions in the vicinity of the well did not change. The limits 
are called "upper tolerance limits" in the literature and were calculated following 
EPA guidance (EPA, 1989). 

Additional analytes may be added t o  support an assessment of ground water 
restoration efforts. Standard field parameters and water levels also will be 
measured during sampling. 

The upper baseline limits proposed here are provisional because baseline 
conditions were established for locations other than the POC wells. Monitoring 
wells 906 and 908 with the POC network will allow a comparison of constituent 
concentrations at POC and baseline locations to  determine transient excursions 
from baseline conditions, potential chemical gradients between baseline and 
POC locations, and stabilization of postclosure disposal cell hydrology. 

5.2.3 SamDlina frequency 

A t  a minimum the POC monitor well network will be sampled semiannually for 
the next 2 years, after which sampling frequency will be reevaluated. 

5.3 CORRECTIVE ACTION 

The EPA standards (40 CFR § 192.04) require implementation of a corrective 
action program within 18  months if the ground water concentration limits 
established for the disposal site under 40 CFR § 192.02(c) are or may be 
exceeded. The corrective action program will restore the performance of the 
disposal system t o  the original concentration limits established under 40 CFR 
§ 192.02(~)(3) ,  t o  the extent reasonably achievable. 

NRC regulations (IO CFR §40.27(b)) require annual site inspections (at a 
minimum) t o  confirm the integrity of the disposal site and to  determine if 
maintenance and/or monitoring are required. The condition of the disposal cell 
cover is of concern with respect to  potential impacts t o  ground water. For 
example, should subsidence or cracking be detected, prompt maintenance would 
be necessary t o  avoid potential seepage through the cover by runoff or 
snowmelt. The proposed inspection frequency and reporting requirements (to 
the NRC) are specified criterion 12, Appendix A. The requirement for instituting 
maintenance and emergency measures is specified in 10 CFR §40.27(b)(5). 
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Observations at the Tuba City site indicate increased concentrations of 
potentially hazardous constituents in ground water downgradient from the 
disposal cell. These increases are attributed to  possible transient drainage 
related t o  disposal cell construction, or t o  infiltration of surface run-off from the 
cell cover and possible leaching of constituents from the unsaturated zone. 
Concentrations of hazardous constituents in ground water that exceed the 
approved concentration limits may indicate only that these phenomena are 
taking place. They would not represent failure of the disposal system and 
would not require the DOE t o  initiate a corrective action program, in accordance 
with 40 CFR 5 192.04. Regulation 40 CFR § 192.20(a)(4) states, "Temporary 
excursions from applicable limits of ground water concentrations that are 
attributable t o  a disposal operation itself shall not constitute a basis for 
considering corrective action under 40 CFR 5 192.04 during the disposal 
period . . . ." Although this section of the regulations explicitly refers t o  
excursions prior t o  cell closure, the effects of cell compaction (e.g., transient 
drainage) may not appear until after closure. Therefore, transient drainage from 
a completed disposal cell is not an indicator of disposal cell failure, if it is related 
only t o  excess water draining from the compacting tailings. 

However, if migrating ground water contamination presents an imminent threat 
t o  downgradient water users, corrective action t o  protect human health and the 
environment may be required, regardless of the source of contamination. If 
corrective action is necessary, the DOE will submit a corrective action plan for 
NRC review and concurrence (a copy of the plan will be transmitted t o  the 
affected tribal government). The plan will include a ground water monitoring 
plan t o  demonstrate the effectiveness of the corrective action, which the DOE 
will implement after consultation with the NRC. 

5.4 

5.5 

DATA VALIDATION AND QUALITY ASSURANCE 

The UMTRA Project TAC has established standard operating procedures for 
monitor well installation and development, water and soil sampling, sample 
preservation and transport, field procedures, chain of custody samples for 
laboratory analysis, acquisition protocols, and validating and managing analytical 
data. All aspects of ground water monitoring are conducted in accordance with 
these procedures, which are updated regularly t o  reflect changes in industry 
standards, best management practices, and DOE and €PA guidance. Ground 
water monitoring at the Tuba City site will remain the responsibility of the DOE 
until the site comes under the NRC general license. The quality assurance (QA) 
procedures described below are consistent with the Resource Conservation and 
Recovery Act ground water technical enforcement guidance document (EPA, 
1986) and the long-term surveillance program QA program plan (DOE, 1 9 9 2 ~ ) .  

REP0 RTI N G 

The DOE maintains and updates specific records and reports required t o  
document long-term surveillance program activities at the Tuba City UMTRA 
Project site. The DOE will submit an annual report t o  the NRC documenting the 
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results of the LTSP, as required by 10 CFR 540.27. DOE will keep all relevant 
and required records at an appropriate location. These documents will be 
available for review by the NRC, tribal representatives, and the public. 
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6.0 SITE INSPECTIONS 

The DOE will conduct inspections of the Tuba City disposal site t o  identify any changes t o  
the disposal cell and site over time and to  identify potential problems before extensive 
maintenance, repairs, or corrective action is needed. Fundamental to  the inspection will be 
the detection and documentation of progressive change caused by slow natural processes. 
Findings from these inspections will be compared to  baseline conditions t o  provide a basis 
for future inspections. There are t w o  types of site inspections: routine annual inspections 
and follow-up inspections. Each site inspection must be documented in a report that 
identifies the findings of the inspection. 

6.1 

6.2 

6.3 

1NSPECTlON FREQUENCY 

The Tuba City site will be inspected annually for the first 5 years after licensing. 
At the end of the 5-year period, the DOE will evaluate the need t o  continue 
annual inspections, basing its recommendation on an evaluation of the annual 
reports filed for maintenance or unscheduled events. If it is determined that less 
frequent inspections are required, the DOE will modify the LTSP and submit it to  
the NRC for approval. The Hopi Tribe and Navajo Nation also will receive copies 
for review. Subsequent inspections will be considered the scheduled site 
inspection. 

Site inspections at the Tuba City disposal site preferably should take place in the 
summer (the growing season) to determine if volunteer growth plant is affecting 
the integrity of the cover and if maintenance of the disposal cell cover is 
necessary. 

INSPECTION TEAM 

The inspection team will consist of a chief inspector and one or more assistants. 
The chief inspector will be a geotechnical engineer, a civil engineer, or an 
engineering geologist knowledgeable in processes that could adversely affect 
the site (e.g., geomorphic agents of change). When they are needed for 
follow-up inspections, the team will include additional technical experts 
appropriate t o  the problems under investigation. Because the Tuba City disposal 
site has a rock cover and volunteer plant growth is likely, a plant specialist may 
be required t o  evaluate the extent of volunteer plant growth on the cover. 
Additionally, because of the potential for windblown sand accumulation on the 
cover, a geologist will be required to  document the changes and the potential 
long-term effects. 

PREPARATION FOR INSPECTIONS 

Before each inspection, inspectors will complete the following tasks: 
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6.4 

e 

m 

e 

e 

e 

e 

Review the final LTSP, the permanent site file, the previous site inspection 
reports and site inspection maps, and all maintenance or corrective action 
reports. 

Prepare the site inspection checklist based on previous inspections or 
repairs; incorporate any needed modifications. 

Verify and update the names and telephone numbers of all parties with 
whom access or notification agreements have been executed. 

Verify the DOE 24-hour telephone number and appropriate agency telephone 
numbers and contacts; arrange t o  modify the entrance sign, as needed. 

Schedule the site inspection. 

Assemble the equipment needed for the inspection. 

Adjust the Brunton compass's magnetic declination for the Tuba City area. 

Notify the NRC and tribal representatives for their possible attendance at the 
inspection. 

SITE INSPECTION PROCEDURES 

The site inspection will cover the disposal site area, the disposal cell, and the 
immediate off-site areas. All site inspection activities and observations should 
be recorded and described using the as-builts, initial site inspection checklist, 
site inspection map, a field notebook, and photographs. Observations and 
photographic stations should be recorded on the field maps. After the 
inspection is complete, these maps are to  be drafted and kept in the permanent 
site file. 

The initial site inspection checklist is a guideline for the inspectors. After each 
inspection, the checklist will be revised to  include new information or to  delete 
items that are no longer pertinent. Revisions to the checklist will be 
documented in the inspection report. 

A photographic record of the site inspection must be maintained. Site 
conditions should be documented by ground photographs t o  record developing 
trends and to  enable the DOE to  evaluate the need for and extent of future 
activities. If possible, any site feature or condition that requires the inspectors 
t o  make a written comment, explanation, or description will be photographed. A 
site inspection photo log will be used for recording the photographs. All 
features will be photographed as specified in Section 6.6. The inspectors may 
determine the number of photographs, the view angles, and the lenses needed 
t o  ensure that sufficient photographs are taken for agency review. 
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6.4.1 Off-site areas 

The area within a maximum of 0.25 mi (0.40 km) of the disposal site boundary 
will be surveyed for evidence of land-use changes that indicate increased human 
activity (i.e., greater probability of intrusion onto the site). New roads or paths, 
changes in vegetation, and relevant geomorphic features such as gullies or 
aeolian formations, any of which could initiate site-threatening erosion, also will 
be observed. 

6.4.2 On-site areas 

The integrity of the disposal cell will be evaluated from a series of transects 
walked around the disposal cell perimeter; along the base, crest, and sideslopes 
of the disposal cell; and in and around the cell apron. Sufficient transects must 
be walked so as to  thoroughly cover and inspect the disposal site area. 
Diagonal transects of the crest will be made, and the edge of the crest will be 
wafked. Additional transects at approximately 50-yd (46-m) intervals will be 
walked along the sideslopes. Transects along the entire length of each diversion 
channel will be made t o  determine whether the channels have been functioning 
and can be expected to  continue t o  function as designed. 

A t  a minimum, the site perimeter and site area transects will be monitored for 
damage t o  or disturbance of the following features: 

0 Site perimeter roads. 
0 Fences, gates, and locks. 
0 Permanent site surveillance features. 

Ground water monitor wells. 
0 

0 Sedimentation or erosion. 
Site area vegetation or volunteer plant growth. 

The complete length of transects along the engineered component (diversion 
channels and disposal cell slopes) will be walked and examined for evidence of 
the following: 

Structural instability resulting from differential settlement, subsidence, 
cracking, sliding, or creep. 

Erosion as evidenced by developing rills or gullies. 

0 Sedimentation or debris. I 
0 

0 

Rapid rock cover deterioration caused by weathering or erosion. 

Removal of rock or other disposal cell material. 

0 Seepage. 
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Intrusion (inadvertent or deliberate) by humans or animals. 

0 Animal burrowing. 

Vandalism. 

Trails showing human or animal activity. 

0 Volunteer plant growth. 

6.4.3 Modifvina Drocesses 

Changes caused by natural processes are most likely on the lower topslopes and 
lower portions of the sideslopes of the disposal cell and in the diversion 
channels. Careful examination of the toe of the slope of the disposal cell will be 
a key part of the inspection. A t  the Tuba City disposal site, processes of 
concern include settling, subsidence, slumping, plant and animal intrusion, 
erosion (gullying), and aeolian sedimentation. The inspection report will detail 
any observed modifying features, including a description of the problem, 
relevant measurements and photographs, and an assessment of possible 
impacts. The description of the modifying process will include information such 
as the following: 

0 Extent of area affected. 

Number and size of features (e.g., spacing, length, depth, and width of 
gullies). 

0 Related erosional features. 

Patterns of occurrence. 

0 Species present (if plants or animals are found at the site). 

0 Location and density of volunteer plant growth. 

Inadvertent or casual intrusion by humans or animals is not of great concern, but 
evidence of cover removal, extensive vandalism to  signs and monuments, or the 
presence of well-established trails will be described in detail. Continued 
vandalism may require more active measures to control access t o  the site. 

If new conditions requiring monitoring or immediate action are discovered during 
the inspection, the inspection report should describe the problem and the 
recommended follow-up action (if required). 
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6.4.4 Veaetation 

Planned veaetation 

Graded areas around the disposal cell and around and between the diversion 
channels were reseeded with grass and other drought-tolerant plants in the fall 
of 1 990. While the southwestern United States received higher-than-normal 
rainfafl in 1991 , the success of the reseeding program was difficult to  evaluate 
in the first year. Some areas, where only scattered seeds appear t o  have 
germinated, were rather bare. Except for tumbleweeds growing at widely 
scattered locations, vegetation appeared to  be healthiest near the east fence 
line on both sides of the fence. However, it was not clear whether plants in 
that area were seeded or naturally sown (DOE, 1992b). This planned vegetation 
must be inspected during each annual inspection until the plant cover is 
determined t o  be sufficient and stable. 

Volunteer olant growth 

Monitoring weeds is important, primarily to  prevent root penetration into the 
infiltration/radon barrier, which could provide a possible conduit for the escape 
of radon. During the 1991 prelicensing inspection, only one plant (a Russian 
thistle) was found on the disposal cell. Although more plants may have been 
present, they were too few and too small to  be of concern during the inspection 
(DOE, 1992b). 

If the inspection team reports that numerous plants are growing on the cell, a 
follow-up inspection by a plant specialist will be required. The plant specialist 
will determine whether the plant growth threatens the integrity of the disposal 
cell (e.g., roots growing into the infiltrationhadon barrier or into the tailings). If 
it is determined that plants are threatening cell integrity, a vegetation control 
program should be instituted. When vegetation control measures are 
completed, a plant specialist will inspect the disposal cell t o  determine their 
effectiveness. 

6.5 SITE INSPECTION MAP 

A new site inspection map will be prepared after each scheduled inspection 
using the disposal site map as a base (Plate 1). This map must include the 
following: 

0 Inspection traverses. 
Photographic locations. 

0 

0 

0 Inspection date. 

Locations and descriptions of any new, anomalous, or unexpected features. 
Features identified during previous inspections for observation or monitoring. 
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6.6 SITE INSPECTION PHOTOGRAPHS 

Photographs will be taken during site inspections t o  document conditions at the 
disposal cell and the disposal site. These photographs will provide a continuous 
record for monitoring changing conditions over time and can be compared with 
baseline photographs to  monitor site integrity. 

If possible, a photograph should include a reference point such as a survey 
monument, boundary monument, site marker, or monitor well. Large-scale 
features such as drainage ditches or disposal cell slopes will include a north 
arrow and scale for reference. 

For specific areas where a photograph is used t o  monitor change over time, the 
distance from the feature and the azimuth should be recorded and all 
subsequent photographs should be taken from the same orientation t o  provide 
an accurate picture of changing conditions. The magnetic compass declination 
should be corrected for true north. 

Each photograph will be recorded on a photo log. An appropriate description of 
the feature photographed, including azimuth (if required), will be entered into the 
log. All site inspection photographs, as well as all corresponding photo log 
forms, will be maintained in the permanent site file. 

Features to be DhotoaraDhed 

The following disposal site features should be documented with photographs 
during every inspection at the Tuba City disposal site: 

0 

Permanent site surveillance features (Section 4.0). 

Fences, gates, access roads, perimeter roads, and paths. 

Drainage ditch and drainage channels. 

Ground water monitor wells. 

The disposal cell (top, sides, apron, and surrounding area). Panoramic 
sequences of photographs from selected vantage points may be used for 
this purpose. 

Off-site features the inspector deems significant and includes in the text of 
the inspection report that may affect the site in the future. 

Volunteer vegetation on the disposal cell. 

Vegetation that may affect the integrity of the site. 
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Aeolian sedimentation or erosion. 

0 Evidence of erosion the inspector deems significant and includes in the text 
(e.g., gullies, rills). 

Erosion protection material (riprap). 

Any new or potential problem areas identified during a site inspection will be 
well documented with photographs. Photographs must also be taken t o  record 
developing trends and to  allow inspectors t o  make reasonable decisions 
concerning additional inspections, custodial maintenance or repairs, or corrective 
action. 

6.7 SITE INSPECTION CHECKLIST 

A checklist will be used during site inspections t o  document the key features 
inspected. When the field inspection is concluded, the site inspection checklist 
must be completed and the certification statement must be signed. Overlays for 
the as-built drawings or revised drawings will be developed, noting any potential 
problems or other site conditions requiring attention. The revised drawings 
should be labeled with the date and type of site inspection. The completed 
photo logs should be attached to the inspection checklist. 

6.8 SITE INSPECTION REPORT 

A report will be completed after each site inspection to  document the scope and 
findings of the inspection. The report must document anomalous, new, or 
unexpected conditions or situations so as to  record developing trends and to  
enable the responsible agency to  make reasonable decisions concerning follow- 
up inspections, custodial maintenance, repair, and corrective action. 
Photographs may be considered documentation. 

The site inspection report must include the following information at a minimum: 

0 Date and location of inspection. 

0 Narrative of site inspection, results, conclusions, and recommendations. 

0 Site inspection checklist and any relevant supporting documentation. 

0 Site inspection map and other drawings, maps, or figures, as required. 

Inspection photographs and photo log sheet. 

0 Recommendations for follow-up inspections, repair, or custodial 
maintenance. 
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Custodial maintenance or repair report and certification. 

0 Description and quantification of a problem requiring corrective action. 

0 Status of ongoing or incomplete custodial maintenance or corrective action. 

0 Conclusions and recommendations. 

0 Names, qualifications, and signatures of inspectors. 
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7.0 FOLLOW-UP INSPECTIONS 

Follow-up inspections may be triggered by reports or information indicating that site 
integrity has been or may be compromised. 

Follow-up inspections investigate and quantify specific problems found during a previous 
site inspection or ground water sampling event. These inspections determine whether 
processes currently active on or near the site threaten site security or stability, and they 
evaluate the need for custodial maintenance, repair, or corrective action. Follow-up 
inspections should be made by technical specialists in an appropriate discipline (e.g., soils 
scientist or geomorphologist) t o  evaluate erosion processes. 

The follow-up inspection begins with an initial site visit to  determine the need for definitive 
tests or studies. Additional visits may be scheduled if more data are needed t o  draw 
conclusions and recommend corrective action. 

Follow-up inspections also are scheduled by the DOE when it receives outside information 
that indicates site integrity has been or may be threatened. Events that could trigger 
follow-up inspections include severe vandalism, intrusion by humans or livestock, severe 
rainstorms or floods, and unusual natural events such as tornados and earthquakes. 

A n  assessment of each unusual event must be submitted to  the NRC within 60 days of the 
initial report that damage or disruption has occurred at the disposal site. A t  a minimum, 
this report must include the following: 

0 

Conclusions and recommendations. 
0 

0 

A description of the problem. 
A preliminary assessment of the maintenance, repair, or corrective action required. 

Assessment data, including field and inspection data, and photographs. 
Names and qualifications of the field inspectors. 

A copy of the report and supporting documentation will be maintained in the permanent 
site file. The annual report t o  the NRC will include the results of these follow-up 
inspections. 
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8.0 CUSTODIAL MAINTENANCE AND REPAIR 

While no routine custodial maintenance is scheduled for the Tuba City disposal site, 
maintenance will be performed as needed. Unscheduled maintenance or repairs may be 
required based on the recommendations in site inspection reports. 

Unscheduled custodial maintenance required at this site may include the following: 

e 

e 

e 

e 

e 

Repairing fences. 

Repairing the gate. 

Replacing perimeter warning signs. 

Reestablishing survey control and boundary monuments. 

Removing tumbleweeds, volunteer plant growth, or other debris from the diversion 
channels and around fences. 

Moving sand t o  uncover fences or fill gaps under fences. 

Repairing damage caused by burrowing animals. 

Reseeding areas on the disposal cell perimeter where initial seeding failed. 

To authorize these kinds of repairs, the DOE will prepare a purchase order statement of 
work that will include contractor qualifications. 

If problems are identified that affect the integrity of the disposal cell or compliance with 
40 CFR Part 192, the DOE will treat the required activity as a corrective action requiring 
NRC approval (Section 9.0). 

The annual site inspection report t o  the NRC must include the following information on 
unscheduled maintenance or repair: 

0 Summary of work required. 
0 

0 Contractor qualifications, if applicable. 
0 

0 

Work order, purchase order, or statement of work. 

Contractor documentation of work completion. 
DOE certification of completion of work. 

After the work is complete, the contractor must submit verification of the completed work 
and/or a written report if the action is considered significant. The DOE will inspect the 
site, as necessary, and review the report before certifying that all work is completed in 
accordance with all required specifications. Copies of all records, documentation, and 
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certifications will be included in the Tuba City permanent site file. Copies of all relevant 
documentation will also be transmitted to the Hopi Tribe and Navajo Nation. 
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9.0 CORRECTIVE ACTION 

Site inspections and custodial maintenance are designed to  identify and correct problems 
at the developmental stage, eliminating the need for corrective action. However, extreme 
natural events, vandalism, or unanticipated events may threaten the stability of the 
disposal cell. The impacts of such events could require corrective action, which could 
include temporary emergency measures. In most cases, DOE would need t o  assess the 
problem to  determine a final corrective action that would minimize the problem and prevent 
its recurrence. The initial step in assessing the problems and identifying the appropriate 
corrective action could include one or more follow-up inspections. This inspection/ 
preliminary assessment would include, but not be limited to, the following: 

Identifying the nature and extent of the problem. 

Reevaluating the engineering design parameters. 

Establishing a data collection and/or evaluative monitoring program to quantify the 
magnitude of the problem. 

The following conditions at the disposal cell could require corrective action: 

a 

a 

a 

a 

e 

a 

a 

Surface rupture. 

Subsidence, sliding, or slope instability. 

Development of rills or gullies. 

Deterioration of the erosion protection rock. 

Seepage originating from the disposal cell. 

Gully development on or adjacent to  the disposal site that could affect disposal cell 
integrity. 

Rapid headward cutting of an off-site gully or arroyo that threatens the stability of the 
disposal cell. 

Damage t o  the disposal cell cover from extreme seismic or other natural catastrophic 
events. 

Vandalism (e.g., removal of cover materials). 

Verification of an excursion during the ground water monitoring program. 

When unusual damage or disruption is discovered, the DOE will notify the NRC and submit 
an inspection/preliminary assessment report for NRC review within 60 days after the 
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problem is identified. The preliminary assessment report will evaluate the problem and 
recommend the next step (e.g., immediate action or continued evaluation). After the NRC 
reviews the report and recommendations, the DOE will develop a corrective action plan for 
NRC approval. When the NRC approves the corrective action, the DOE will implement the 
plan. 

NRC regulations do not stipulate a time frame for implementing corrective action. 
However, the EPA ground water regulations require that a corrective action program begin 
within 18 months of an exceedance at a disposal cell is confirmed (40 CFR 5 192.04). 
Assessing the extent of the problem and developing a corrective action plan will not be 
considered initiation of the corrective action program. The UMTRA LTSP guidance 
document contains details on corrective action (DOE, 1992a). 

The DOE will prepare progress reports while a problem is under evaluation or corrective 
action is being implemented. The NRC will receive a copy of each report so it will be 
informed of all potential problems and solutions. The DOE also will provide all reports to  
the Hopi Tribe and the Navajo Nation. 

After the corrective action is complete, the DOE will certify that all work is in accordance 
with EPA standards and will submit this certification to  the NRC. A copy of the 
certification statement will become part of the permanent site files, as well as all reports, 
data, and documentation generated during the corrective action. 
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10.0 RECORD KEEPING AND REPORTING REQUIREMENTS 

The DOE will maintain a permanent site file containing all the information needed t o  
prepare for and conduct surveillance activities at the Tuba City site. Complete, accurate 
reports of site surveillance activities will be maintained in accordance with archival 
procedures set forth in 41 CFR Part 101 and 36 CFR Parts 1220-1 238 (Subchapter B, 
Records Management). 

The Tuba City permanent site file will include all original deeds, custody agreements, other 
property documents, plans and reports documenting site remedial action, and long-term 
surveillance program documentation. These records will be handled in accordance with 
DOE Order I 324.5B, Records Management Program, t o  ensure their proper handling, 
maintenance, and disposition. The DOE will update the Tuba City permanent site file, as 
necessary, after site inspections are complete. 

The DOE will provide an annual report t o  the NRC documenting the results of the annual 
site inspections and any other activities conducted in conjunction with the long-term 
surveillance program. Copies of the annual report will be added t o  the Tuba City 
permanent site file. Criterion 12 t o  Appendix A of 10 CFR Part 40 stipulates that the 
annual report must be submitted no more than 90 days after the date of the last UMTRA 
Project site inspection for that calendar year. The DOE also will submit reports to  the NRC 
documenting follow-up inspections and any corrective action plans and reports. All 
preliminary inspection reports of unusual damage or disruption must be submitted t o  the 
NRC within 60 days of the discovery. The DOE also will report the results of the ground 
water monitoring program annually to  the NRC. 

The DOE will provide reports of site inspections, ground water monitoring, and other 
long-term surveillance program activities to  the Navajo Nation and the Hopi Tribe, in 
accordance with cooperative agreements between the DOE and the tribes. 
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11 .O EMERGENCY NOTIFICATION AND REPORTING 

While the Tuba City disposal cell was designed to  comply with 40 CFR Part 192 with 
minimum maintenance and oversight for a period of 1000 years, or at least 200 years, 
unforeseen events could affect the disposal cell's ability t o  remain in compliance with 
these standards. Therefore, the DOE has requested notification from tribal, state, and 
federal agencies of discoveries or reports of purposeful intrusion or damage at the disposal 
site as well as the occurrence of earthquakes, tornados, or floods in the disposal site area. 

The DOE is negotiating notification agreements with the Navajo Division of Public Safety 
(Tuba City, Arizona), the Hopi Bureau of Indian Affairs Police (Moenkopi Village, Arizona), 
the Arizona Department of Public Safety (Flagstaff, Arizona), the USGS National 
Earthquake Information Center (Denver, Colorado), and the Arizona State Office of the 
National Weather Service (Flagstaff, Arizona). Copies of the agreements are presented in 
Attachment 2. The designated emergency telephone number is the DOE'S 24-hour 
telephone line (970) 248-6070. This number is posted on the Tuba City disposal site 
entrance sign so the public can notify the DOE if problems are discovered. 

Contact lists and telephone numbers for all agencies with whom the DOE has entered into 
agreements will be updated annually, in conjunction with the site inspection, and included 
in the disposal site inspection report. 

To further solidify the agreements with these agencies, the DOE will update these 
agencies periodically about issues concerning for the Tuba City disposal site. 

The DOE has requested that the Navajo Division of Public Safety, the Hopi Bureau of Indian 
Affairs police, and the Arizona Department of Public Safety notify the DOE of unusual 
occurrences in the disposal site area that may affect surface or subsurface stability. 

The DOE subscribes t o  the USGS Early Warning Service for notification of an earthquake 
of sufficient magnitude t o  threaten a disposal site.. This service provides data on the 
magnitude of the event and the location of the epicenter. 

The DOE has requested that the USGS National Earthquake Information Center notify the 
DOE of seismic events that meet any of the following descriptions: 

0 An earthquake centered within a 9-mi (14-km) radius of the site. 

0 Any earthquake of magnitude 4.0 or greater centered between a 9-mi (14  km) and 
19-mi (30-km) radius of the site. 

0 Any earthquake of magnitude 6.2 or greater centered between a 19-mi (30-km) and a 
40-mi (64-km) radius of the site. 
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The DOE has requested that the Arizona State Office of the National Weather Service in 
Flagstaff, Arizona, notify the DOE within 8 hours of issuing a flash flood or tornado 
warning in Coconino County, Arizona. 
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12.0 QUALITY ASSURANCE 

The DOE has developed QA procedures specific to  the UMTRA long-term surveillance 
program. The long-term surveillance program QA program plan (DOE, 1992~1, which 
complies with DOE Order 5700.6C, specifies the following requirements: 

0 Program planning. 

0 Program activities, including inspections, site maintenance, corrective action, and 
emergency responses. 

0 Ground water monitoring or other monitoring, if required. 

Personnel qualifications and training. 

0 Program surveillance and audits. 

Analytical QA. 

0 Analytical data validation. 

All site inspections, ground water and other monitoring data, records, photographs, maps, 
and other information related t o  the LTSP for the Tuba City disposal site are subject t o  
formal and unannounced audits by the DOE or the NRC. 

QA activities for ground water monitoring will cover the policy, organization, functional 
activities, and QA and quality control (QC) protocols needed to  achieve the data quality 
objectives of the intended use of the data. Specifically, QA activities do the following: 

0 

0 

0 

0 

Identify the organizations involved with ground water monitoring activities and describe 
their operational, field, laboratory, and QA responsibilities. 

Discuss procedures for field and laboratory analysis of environmental samples and 
sample custody, handling, packaging, shipping, and documentation. Laboratory 
analyses of environmental samples include the following: 

- 
- 

Inorganic, organic, and radiological constituents. 
Other chemical and physical water quality parameters. 

Discuss QA of field measurements. QA procedures for field and laboratory methods 
appear in standard operating procedures, which follow best management practices 
(standard industry procedures). 

Describe data validation, QA/QC, and data reporting procedures, and the calibration and 
preventive maintenance procedures for field and laboratory equipment. 
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Establish guidance on internal QC checks and data reduction, validation, and reporting 
requirements for field and laboratory environmental samples. 

Present UMTRA Project system audit procedures and technical, field, and laboratory 
performance audit procedures. 

Recommend field and laboratory corrective action and update procedures for corrective 
action resulting from audits. 

Present QA reporting procedures, outlining reporting requirements to management. 

Describe the record-keeping system. 
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LEGAL DESCRIPTION 

The Tuba City disposal site is located on a 145-acre (59-hectare) parcel of land in Sections 
1 7  and 20, Township 3 2  North, Range 12  East, Gila and Salt River Meridian, Coconino 
County, Arizona. The location is more fully described in the following paragraph. 

Beginning at a point South 8 9 O  49'  East 1302.8 feet from the northwest corner of Section 
20, Township 3 2  North, Range 12  East, Gila-Salt River Meridian, said point being located 
on the north line of Section 2 0  from which the northeast corner bears South 89O 49' East 
3986.5 feet; and running: 

Thence North 66O43'42" East 2283.5 Feet; 
Thence South 0°02 West 908.0 Feet; 

To North line of said Section 20; 

Thence South OOO2' West 1741.1 Feet; 
Thence North 89O West 3250.0 Feet; 
Thence North OO02 '  East 1250.0 Feet; 
Thence North 66O43'42" East 1255.2 Feet; 

To the point of beginning. 

The U.S. Department of Energy is currently negotiating a permanent easement agreement 
with the Navajo Nation, Hopi Tribe, and Bureau of Indian Affairs t o  provide perpetual 
access to  the site for long-term care. Once the permanent easement agreement is 
executed, it will be incorporated into the final long-term surveillance plan. 





ATTACHMENT 2 

AGENCY NOTIFICATION AGREEMENTS 





Department of Energy 
Abqueque Operations Otlice 

e.0. Box 5400 
Albuquerque New Mexico 871 15 

Sergeant Jimmy Benally 
Arizona Department of Public Safety 
1100 West Kaibab 
FlagsM, Arizona 86001 

The U.S. I)epartment of Energy (DOE) U d u m  Mill T&p Remedial Action (UMTRA) 
project office is requesting notification of any unusual achvibies or events in OT ZiroUIlcf 
the uranium tailings disposal cell located a p ~ ~ ~ x h a t d y  five miles northeast of Tuba 
City, Arizona. Tbe purpase of the notificahon request is SO assist DOE in surveying and 
maintaining the integrity of its disposal cell, and to ensure public safety. 

If, durin the course of routine activities, anything out of the ordinary is obsuvcd by 
your s or reported to your office, we would appreciate immediate notification to the 
DOE Grand Junction Projects M i c e ' s  24hour phone line at (303) 248-6070. The 
enclosed map provides directions to the site if you are not familiar with its location. 

If the notifkation rquest discussed above is agreeable to you, pIcasc sign and rctum the 
enclosed reply letter for our Ttcords as soon as possible. 

Should you have any questions, p h s e  contact Russel Edge of my staff at 
(505) 845-6130. "hank you for your attention in this matter. 

Project Manager 
Uranium Mill Tailings Remtdial Action 
h j c c t  M i c e  

Enclosure 

cc: 
See page 2 



se.rgeant Jimmy Benally 

cc w/o enclosure: 
J. Vigona, GPO 
C. Jones, GWO 
R. Edge, UMTRA 
F. Bosiljevac, UMTRA 
M. Day, TAC 
E. Artiglia, TAC 
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Department of Energy 
Afbuqueque Operations Office 

P.O. Box SO0 
Albuquerque New Mexico 871 15 

captain TbomasYazzie 
Navajo Division of Public Safety 
P.O. Box 518 
Tuba City, Arizona 86045 

Dear captain Yazzie: 

The U.S. Departmeat of Energy (DOE) Uranium Mill Tailings Remadial Action o]MTRA) 
Project Office is questing notification of any unusual activities or events in or around 
the uranium tailings disposal cell located approximatety 5 mites northeast of Tuba City, 
Arizona "he purpose of the notification quest  is to assist DOE in surveying and 
maintaining the integxity of its disposal cell, and to ensure public safety. 

If, during the course of routine activities, anything out of the ordinary is observed by 
your staff or reporttd to your office, we would appreciate immediate notification to the 
DOE Grand Junction Projects Office's %hour phone line at (303) 248-6070. 
Additionally, we would appreciate it if you could ovide concurrent notification to 
Bernadine Martin in the Navajo UMTRA Project 8 ffice at (602) 871-6359. The 
enclosed map provides directions to the Site if you are not familiar With its location. 

If the notifkation q u e s t  discussed above is agreeable to you, please sign and return the 
enclosed reply letter for our records as soon as possible. 

Should you have any questions, please contact Russel Edge of my staff at (505) 
845-6130. Thank you for your attention in this matter. 

Sincerely, 

Project Manager' 
Uranium Mill Tailings R e d d  Action 
Project Office 

Endosure 

cc: 
See page 2 



Captain Thomas Yazzie 

cc w/o enclosure: 
J. Virgona, GJPO 
C. Jones, GJPO 
R. Edge, UMTRA 
F. Bosiljevac, UMTRA 
M. Day, TAC 
E. Aniglia, TAC 
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Department of Energy 
Albuquerque Operations Office 

P.O. Box 5400 
Albuquerque New Mexico 871 15 

Chief Duane Hornhie 
Hapi BIA Police 
Clifford Honahnie Bldg. 
Box I229 
Tuba City, Arizona 86045 

Dear chief Honanhie: 

Tbe U.S. Department of Energy (DOE) Uranium Mill Tailings Remedial Action (UMTRA) 
Project Office is requesting notification of any unusual activities or events in or around 
&e d u m  tailings disposal cell located approXimately five miles northeast of Tuba 
Civ, Arizona. The purpose of the noWication request is to assist DOE in sumeying and 
mavrtaining the integrity of its disposal cell, and to ensure public safety. 

If, during the course of rouane activities, anything out of the ordinary is observed by 
your staff or reported to your office, we would appreciate immediate notification to the 
DOE Grand Junction Projects Office's 24-hour phone line at (303) 248-6070. 
Additionally, we wodd appreciate it if you could provide concurrent notification to 
Diane Lucero in the Hopi UMTRA Project Office at (602) 734-2441. The enclosed map 
provides directions to the site if you are not familiar with its location. 

If the notification request discussed above is agreeable to you, please sign and return the 
enclosed reply letter for our records as soon as possible. 

Should you have any questions, please contact Russel Edge of my staff at 
(505) 845-6130. Thank you for your attention in this matter. 

Sincerely, 

Project Manager 
Uranium Mill Tailings Remedial Action 
Project Office 

2 Enclosures 

cc: 
See page 2 



Chief Duane Honanhie 

cc wlo enclosures: 
J. Virgona, GJPO 
C. Jones, GJPO 
R. Edge, UMRA 
E Bosiljevac, UMTRA 
M Day, TAC 
E. MgIia,  TAC 
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Department of Energy 
Albuquerque Operations Oftice 

e.0. eox 5400 
Albuquerque New Mexico 87115 

w20 

Mr. Byron Peterson 
National Weather S d c e  Oftice 
Rural Route 7 
PUlliamAirport 
F%gstaff,Arizona 86001 
Dear Mr. Peterson: 

The U.S. I)epartment of Energy (DOE) Uranium Mitl Tailings Remedial Action Project 
Office is requesting notification in the event of issuance of flash flood or tornado 
warnings in Coconiao County, Arizona. We would appreciate notification to the DOE 
Grand Junction Projects Office's Whom phone line at (303) 248-6070 within eight 
hours of issuance of a warning or episode of warnings. 

The purpose of this notification quest  is to assist the DOE in surveying and 
maintaining the integrity of its radioactive waste disposal site located approximately five 
miles northeast of Tuba City, Arizona. 

If the notification r uest &scussd above is agreeable to you, please sign and return the 
attached reply letter 7 or our records as soon as possible. 

Should you have any questions, please contact Russel Edge of my staff at 
(505) 845-6130. Thank you for your attention in this matter. 

sincerely, 

gs Remedial Action 
Project Mice 

Enclosure 

cc wlo enclosure: 
J. Virgona, GJPO 
C. Jones, GJPO 
R. Edge, UMTRA 
E Bosiljevac, UMTRA 
M. Day, TAC 
E. Artiglia, TAC 





Department of Energy 
Albuquerque Operations Oftice 

P.O. aox 5400 
Albuquerque New Mexico 871 15 

mv24 1992 
Mr. Bmce Resgrave 
U.S. Geological survey 
National Earthquake Information Center 
P.O. Box 25046 
Mail stop 967 
Denver Federal Center 
Denvcr,CO 80225 

Dear Mr. Presgrave: 

Tbe U.S. Department of Energy (DOE) Uranium Mill Tailings Remedial Action (UMTRA) 
Project is requesting notification if a seismic event is recorded in Coconino County, 
Arizona. The purpose of this request is to assist DOE in surveying and maintaining the 

"integrity of its radioactive waste disposal site located approximately 5 d e s  northeast of 
Tuba City, Arizona (Latitude 11 lo OS'/Longitude 36O 08' 30", T32N, RUE,  Sections 17 
and 20). 

We would appreciate notification to the DOE Grand Junction Projects Office's 24-hour 
phone line at (303) 248-6070 if a seismic event(s) occurs that fits any of the following 
descriptions: 
* Any earthquake centered within a 9-mile radius of the site. 
* Any earthquake of magnitude 4.0 or greater, centered between a %mile radius and 

a 19-de  radius. 
* Any earthquake of magnitude 6 2  or greater, centered between a 19-mile radius and 

a @mite radius. 

If the notification request discussed above is agreeable to you, plcase sign arid return the 
enclosed reply letter for our records as soon as possible. 



Mr. Bruce Rcsgrave -2- 

Should you have any questions, please contact Mike Abrams of my staff at 
(505) 845-5758. Thank you for your attention in this matter. 

Sincerely, 

Roject Manager 
Uranium Mill Tailings Remedial Action 
Reject office 

Enclosure 

cc w/o enclosure: 
J. Virgona, GJPO 
C. Jones, GPO 
R. Edge, UMTRA 
E Bosiljevac, UMTRA 
M. Day, TAC 
E. &glia, TAC 
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