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LIST OF ACRONYMS

Acronym

DOE
LTSP
MCL

NRC

RAP
UMTRA
UMTRCA

LIST OF ACRONYMS

Definition

U.S. Department of Energy

long-term surveillance plan

maximum concentration limit

U.S. Nuclear Regulatory Commission
remedial action plan

Uranium Mill Tailings Remedial Action
Uranium Mill Tailings Radiation Control Act
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1.0 PURPOSE AND SCOPE

This guidance document has two purposes: it provides guidance for writing site-specific
long-term surveillance plans (LTSP) and it describes site surveillance, monitoring, and long-
term care techniques for Title | disposal sites of the Uranium Mill Tailings Radiation Control
Act (UMTRCA) (42 USC 87901 et seq.). Long-term care includes monitoring,
maintenance, and emergency measures needed to protect public health and safety and the
environment after remedial action is completed.

This document applies to the UMTRCA-designated Title | disposal sites. The requirements
for long-term care of the Title | sites and the contents of the LTSPs are provided in U.S.
Nuclear Regulatory Commission (NRC) regulations (10 CFR 8:40.27) provided in
Attachment 1.
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2.0 LONG-TERM SURVEILLANCE PLAN

The NRC regulations (10 CFR § 40.27) require that each LTSP include descriptions of the
disposal site and disposal cell, final disposal site conditions, and the surveillance program;
and criteria for follow-up inspections and instituting maintenance.

LTSPs may reference information in documents previously submitted to the NRC,
specifying when reference to site-specific documentation is appropriate
(10 CFR 840.27(b)).

2.1

2.2

PURPOSE AND SCOPE OF SITE-SPECIFIC LTSPs

An LTSP must state its purpose and scope. Its purpose is first, to comply with
NRC regulatory requirements (10 CFR §40.27) during and after the licensing
process and second, to facilitate the long-term care of the disposal cell. The
LTSP also describes baseline conditions for comparisons over time. Its scope is
limited to the disposal site.

LEGAL SITE DESCRIPTION

The LTSP must include a legal description of the disposal site as required by
10 CFR840.27(b)(1).

The site description contains the number of acres included in the site. It also
includes the type of real estate instruments associated with conveying the site
from the affected state to the United States or with the negotiation of a
custodial agreement between the U.S. Department of Energy (DOE) and tribes.

Documents containing information associated with the land transaction (e.g.,
book, page, county, state, and date for deeds; Federal Register number and date
for transfer of jurisdiction; and agreement number and date associated with
tribal agreements) should be listed in the LTSP, with the following statement:

Real estate correspondence and instruments are maintained and
filed by the Property Management Branch and Administrative
Services Property Division, Albuquerque Operations Office (phone
number).

The document also states that copies of all real estate documents will be
maintained in the permanent site files.

A surveyor's description of the property as recorded and filed at the county seat
(or equivalent office) is attached to the LTSP. It includes the township, range,
and section (nearest quarter section) or equivalent system (e.g., metes and
bounds).
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2.3

2.3.1

FINAL DISPOSAL SITE CONDITIONS

An LTSP summarizes final disposal site conditions, as a baseline for
comparisons over time. The comparisons are made during cell performance
monitoring described in Section 2.4 below. The site-specific remedial action
plan (RAP), as-builts, and completion report should be summarized and
referenced for more details.

The LTSP also summarizes the final disposal site description, ground water
conditions, and all planned ground water protection activities as required by

10 CFR840.27(b)(2). This description (in the LTSP or a referenced document)
must be detailed enough that inspectors can determine changes from baseline
conditions and determine when these changes require maintenance or repairs.

Processing history and associated contaminants

The LTSP also summarizes historical information related to surface and ground
water (e.g., years of operation, processes, and volume of material processed),
and references other site documents for more processing details so the quantity
and quality of the tailings stabilized in the cell are understood by the regulators
and inspectors.

Hazardous constituents in_stabilized tailings

An LTSP identifies constituents with established maximum concentration limits
(MCL), other hazardous constituents listed in Appendix | of 40 CFR Part 192,
and hazardous constituents of concern that are present in or reasonably derived
from the tailings stabilized in the disposal cell.

For most sites, hazardous constituents are identified (in the site RAP) by
sampling and analyzing tailings pore water and by subsequent ground water
characterization. In addition to chemical analysis of tailings pore fluids, the
LTSP summarizes other factors that could result in constituents being added to
or removed from the list of hazardous constituents proposed in the RAP. These
factors include, but are not limited to the following:

¢ The chemical composition of the raw ore.
s Chemical agents used for uranium extraction.

s Chemical analysis data from sampling collection ponds, subsurface soils, or
contaminated ground water at the processing site.

e The chemical properties of Appendix | (40 CFR Part 192) compounds when
they come into contact with water (e.g., stability and solubility).
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2.3.2

The LTSP also discusses other water quality parameters of the disposal site
environment that may explain or predict potential contaminant migration. Pore
water data and other data used to characterize the disposal material may be
summarized in a table that also summarizes background and/or on-site
contaminant concentrations.

Description and location of the disposal site area

The as-built and current descriptions of the disposal site area in the LTSP should
include the following information:

A figure locating the disposal site within the region (e.g., state, county,
nearby towns, highways, major waterways).

e A road log or figure with instructions for traveling to the site.

o« Land use, surface and ground water use, and land ownership of the
surrounding areas.

e Surface features of the disposal site including topography, drainage
patterns, natural or cultural resources, surface waters, and physiographic
setting.

» Vegetation on and around the cell at completion as well as a current
description of any volunteer plant growth.

e  Subsurface features including ground water characterization.

 Climate including average annual precipitation, temperature and evaporation,
prominent wind direction, and vegetation.

If ground water monitoring is to be done, the LTSP summarizes Uranium Mill
Tailings Remedial Action (UMTRA) Project ground water monitor well data in the
disposal cell vicinity if the wells 1) are specifically referenced in the text, 2) will
be used in future ground water protection activities at the disposal site, or 3) are
not planned for sampling but will remain at the disposal site after licensing. A
table could list the monitoring locations and provide relevant information for
each location, such as formation of completion and depth of screened interval.
Springs or seeps that are used for monitoring should be summarized. A site
map should show monitoring locations used for background characterization.

In the context of the LTSP, background ground water quality represents the
guality that would exist in the uppermost aquifer at the disposal site if neither
the tailings disposal nor any previous uranium processing at the disposal site had
occurred. The LTSP summarizes and updates the RAP discussion on
background ground water quality in the uppermost aquifer with respect to the
basic properties of background ground water:;
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e Total dissolved solids.

® Major cations (e.g., sodium, magnesium, calcium) and anions (e.g., sulfate,
chloride, bicarbonate).

* PH.

*  Oxidation-reduction potential.

e Trace elements and constituents exceeding MCLs (Table 2.1).
e Range or variability in background water quality.

e Comparison to regional data, if available.

If the ground water protection strategy is based on a supplemental standard
related to background ground water quality, the LTSP summarizes the basis for
that determination.

It is important to note that some disposal cells are located on former uranium
processing sites, where milling operations typically had introduced processing-
related contaminants into the ground water. The presence of preexisting ground
water contamination in the vicinity of the disposal cell complicates efforts to
assess disposal cell performance by direct monitoring of ground water quality
downgradient of the disposal cell. When the same contaminants contained in
the disposal material are already present in the ground water under the disposal
cell, future concentrations of preexisting contamination are difficult to predict.

An LTSP does not discuss potential changes in water quality due to failure of
the disposal cell. An LTSP does summarize anticipated or reasonably possible
changes in ground water conditions in the monitored aquifer at the disposal site
and may discuss changes in ground water quality caused by the following:

e Impacts from disposal cell construction or drainage of the excess water
from the disposal cell.

 Natural flushing or active remediation of existing ground water
contamination at the site.

e Future land or water uses in the vicinity of the site.

e Short-term precipitation effects, cyclical seasonal variation, or long-term
climatic influence.
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2.3.3

Disposal cell design

The LTSP summarizes cell design and performance expectations and references
appropriate sections of site-specific documents, including the RAP and
completion report, for more information.

UMTRA Project disposal cells are designed to be effective for 1000 years or at
least 200 years, with no more than custodial maintenance
(40 CFR § 192.02(a)(d)). An LTSP should summarize the following:

e Major constructed components of the disposal cell, including dimensions.
e A plan view and cross sections of the disposal cell.

e The cover system (i.e., rock or vegetative) drainage controls, and other
features that contribute to cell performance.

e Design elements necessary for ground water protection.

e Other performance features (e.g., compaction densities, frost protection,
infiltration, and cover drainage).

e The locations, coordinates, types, numbers, and figures of permanent site
surveillance features including survey monuments, boundary monuments,
site markers, entrance and perimeter signs, settlement plates, etc.
Examples are provided in Attachment 2.

Field observations show that rock covers on UMTRA Project disposal cells
support volunteer plant growth (DOE, 1992a; Burt, 1995). Although this plant
growth was not planned, it was acknowledged early in the UMTRA Project that
some limited plant growth likely would occur on the cells (DOE, 1985). The
common plant species growing on many of the disposal cells are known and
should be described or referenced in the LTSP. The LTSP also should
summarize or specify the locations of the following information:

e  Status of volunteer plant growth on the cell when the LTSP is written.

¢ Information (including field data) regarding the rooting patterns of some of
the common plants observed on the rock-covered disposal cells (DOE,
1992a; Burt, 1995), and data from the literature pertaining to rooting
patterns of some common species observed at the sites (DOE, 1995).

e Vegetation control measures used at the site.

o  Future conditions that may dictate the initiation or continued use of
vegetation control measures.

DOE/AL/62350-189 21-Feb-96

REV. 0, VER. 6

1060652.D0OC (DOC)
2-6






GUIDANCE FOR IMPLEMENTING THE LONG-TERM SURVEILLANCE
PROGRAM FOR UMTRA PROJECT TITLE | DISPOSAL SITES LONG-TERM SURVEILLANCE PLAN

comprise an inspection team. Team members should have the technical
background and/or experience needed to evaluate on-site physical conditions.

Preparing for and conducting an inspection

The LTSP refers to this guidance document for recommendations on inspection
preparation and conduct. Prior to conducting inspections, inspectors should:

Review the RAP, completion report, as-builts, and other appropriate
documents listed in the bibliography attached to the LTSP.

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

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 tribal/state
agency telephone numbers and contacts. Arrange to change the entrance
sign, as needed.

Notify NRC of the inspection.

Notify off-site parties and obtain permission to enter adjacent property, if
necessary.

Adjust the Brunton compass’'s magnetic declination for the specific disposal
site region. All azimuths or bearings should be oriented to true north for
each disposal site.

During an inspection, site inspectors must:

Observe the condition of all permanent features and anomalous or
unexpected features that may require closer inspection (e.g., erosion
features such as gullies or rills, sediment accumulations, vandalism, animal
intrusion, plant growth).

Record observations in field notebooks and on site maps.
Complete a site inspection checklist (Attachment 3).

Take and log photographs to document conditions at the disposal site and to
provide a continuous record for monitoring changing conditions over time.
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e Stream length. If a disposal site is near a stream, or on the floodplain or a
terrace of a stream, the stream length within 0.25 mi (0.40 km) of the site
center should be traversed to evaluate whether the stream poses any threat
to the site.

e High water levels or new high water marks, areas of active erosion and
sedimentation, and changes in channel position.

The checklist should be revised as needed to include new information or to
delete items that are no longer pertinent.

Disposal site and disposal cell inspection

The LTSP refers to Attachment 4 of this guidance document for minimal and
prudent disposal site and disposal cell inspection procedures that should be
considered during planning for site inspections.

Inspection reporting reguirements

An LTSP specifies inspection reporting requirements. The site inspection report
must include the following information at a minimum:

e Data and location of inspection.

e Narrative of site inspection, results, conclusions, and recommendations.
e Site inspection checklist and any relevant supporting documentation.

e Site inspection map and other drawings, maps, or figures, as required.
e |nspection photographs and photo log sheet.

e Recommendations for follow-up inspections, repair, or custodial
maintenance.

e Custodial maintenance or repair report and certification.

e Description and quantification of a problem requiring corrective action.

e  Status of ongoing or incomplete custodial maintenance or corrective action.
s Conclusions and recommendations.

e Names, qualifications, and signatures of inspectors.

The regulations (10 CFR 840.27(b)(3)) require the DOE to submit the results of
all site inspections to the NRC within 90 days of the site inspection unless
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2.4.6

e Volunteer plant growth root systems that could compromise cover system
integrity.

e  Deterioration of the erosion protection rock on the disposal cell or in the
drainage ditches.

e  Seepage originating from the disposal cell or the toe of the cell.

e Development of gullies on or adjacent to disposal site property that could
affect the integrity of the disposal cell.

¢ Rapid headward cutting of a nearby gully, arroyo, or ravine that threatens
the stability of the disposal cell.

¢ Encroachment of stream channels onto the disposal site.

e Damage to the cell cover or disposal site property because of river
encroachment, seismic events, flooding, catastrophic events, volunteer
plant growth, or vandalism (removal of cell construction materials).

e Ground water quality degradation.

The LTSP discusses certification of corrective action and the reporting
requirements for the progress of the corrective action. The NRC reviews the
progress reports, which may be appended to the site inspection and/or annual
report. After the corrective action is completed, all work is certified by the DOE
in accordance with the design specifications and in accordance with EPA
standards. The NRC reviews the certification that the corrective action is
acceptable. All reports, data, and documentation generated during the
corrective action, including a copy of the certification statement, are retained in
the permanent site file.

Record keeping

The LTSP identifies and summarizes the DOE-approved record keeping
requirements that apply to LTSP documentation. DOE updates and maintain the
following documents:

s The DOE’s annual report to the NRC documenting the results of the
inspections as required by 10 CFR&40.27(b)(3).

e Files and original deeds, custody agreements, and other property
documents.

e Surveillance and maintenance documentation.
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e Corrective action records.
e  Other documents deemed important by DOE.

Original site inspection documentation and records are kept for a minimum of
5 years; the site inspection reports will be kept for a minimum of 10 years. At
the end of the specified holding period, all records, reports, and other
documentation will be copied on microfiche (or its equivalent) for permanent
storage in DOE archives. All information is available for review by the NRC and
the public.

2.4.7 Emergency notification and reporting

An LTSP includes copies of agency agreements and emergency and reporting
procedures (e.g., the DOE agreements with the U.S. Geological Survey National
Earthquake Information Service and the National Weather Service to notify the
DOE in the event of an earthquake, a tornado, or flooding in the disposal site
area). Attachment 5 provides the criteria for earthquake reporting requirements.

The LTSP states that if a site-related emergency requires public notification, the
DOE takes appropriate action to notify individuals who may be affected and
advise them of precautions that should be taken. Local law enforcement
officials, news media, DOE and NRC representatives, and tribal or state
representatives are included in this process. Nothing in the LTSP may negate or
override DOE occurrence reporting requirements.

The designated facility contact telephone number also is posted on the site
entrance sign (DOE 24-hour number), allowing area residents to contact the
DOE when problems are discovered. Annual updates (the DOE telephone
number, contact lists, and telephone numbers for all agencies and parties with
whom the DOE has a contractual arrangement) are conducted in conjunction
with the site inspection.

2.4.8 Quality assurance

The LTSP refers to DOE quality assurance requirements that must be followed
during implementation of the surveillance and maintenance program, including
DOE Order 5700.6C, Quality Assurance, and the Long-Term Surveillance
Program Quality Assurance Program Plan (DOE, 1992b).
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Nuclear Regulatory Commission

fice listed in appendix D of part 20 of
this chapter, the name and address of
the person receiving the source mate-
rial pursuant to such transfer.

(e) Any person receiving, acquiring,
possessing, using, or transferring de-
|0_Ieted uranium pursuant to the general
icense established by paragraph (a) of
this section is exempt from the re-
guirements of parts 19, 20 and 21 of this
chapter with respect to the depleted
uranium covered by that general li-
cense.

41 FR 53331, Dec, 6, 1976. as amended at 42

R 28896, June 6, 1977: 43 FR 6923, Feb. 17,
1978; 43 FR 52202, Nov. 9, 1978; 52 FR 31611,
Aug. 21, 1987]

$40.26 General license for possession
and store%ge of . byproduct material
as defined”in this “part.

(@ A general license is hereby issued
to receive title to, own, or possess by-
product material as defined In this part
without regard to form or quantity.

(b) The genera license in paragraph
(@ of this section z?oplies only: In the
case of licensees of the Commission.
where activities that result in the pro-
duction of byproduct material are au-
thorized under a specific license issued
by the Commission pursuant to this
part, to byproduct material possessed
or stored at an authorized disposal con-
tainment area or transported incident
to such authorized activity: Provided,
That authority to receive title to, own,
or possess byproduct material under
this general license shall terminate
when the specific license for source
material expires, is renewed, or is
amended to include a specific license
for byproduct material as defined in
this part. _ _

(c) The general license in paragraph
(a) of this section is subject to:

(1) The provisions of parts 19, 20, 21,
and § 40.1, 40.23, 40.3, 40.4, 40.5, 40.6,
40.41, 40.46, 40.60, 40.61, 40.62, 40.63, 40.65,
?e?'ja%]’ dand 40.81 of part 40 of this chap-

(2) The documentation of daily in-
spections of tailings or waste retention
systems and the immediate notifica-
tion of the appropriate NRC regional
office as indicated in appendix D to 10
CFR part 20 of this chapter, or the Di-
rector, Office of Nuclear Material Safe-
ty and Safeguards, U.S. Nuclear Regu-

§40.27

latory Commission, Washington. DC
20555, of any failure in a tailings or
waste retention system that results in
a release of tailings or waste into unre-
stricted areas, or of any unusua condi-
tions (conditions not contemplated in
the design of the retention system)
that if not corrected could lead to fail-
ure of the system and result in a re-
lease of tailings or waste into unre-
stricted areas; and any additional re-
quirements the Commission may by
order deem necessary. The licensee
shall retain this documentation of each
daily inspection as a record for three
years after each inspection is docu-
mented.

(d) The genera license in paragraph
(a) of this section shall expire nine
months from the effective date of this
subpara?]raph unless an applicable li-
censee has submitted, pursuant to the
provisions of §40.31 of this part, an ap-
plication for license renewa or amend-
ment which includes a detailed pro-
gram for meeting the technical and fi-
nancial criteria contained in appendix
A of this part.

44 FR 50014, Aug. 24, 1979, as amended at 45

R 12377, Feb, 26, 1980; 45 FR 65531 Oct. 3,
1980; 53 FR 19248, May 27. 1988; 56 FR 40768,
Aug. 16, 1991]

$40.27 Genera license for custody and
long-term care of residual Tradio-
active material disposa sites.

(@ A genera license is issued for the
custody of and long-term care. includ-
ing monitoring. maintenance. and
emergency measures necessary to pro-
tect public heath and safety and other
actions necessary to comply with the
standards promulgated under section
275(a) of the Atomic Energy Act of 1954,
as amended, for disposal sites under
titte | of the Uranium Mill Tailings Ra
diation Control Act of 1978, as amend-
ed. The license is available only to the
Department of Energy, or another Fed-
eral agency designated by the Presi-
dent to provide long-term care. The
purpose of this genera license is to en-
sure that uranium mill tailings dis-
posa sites will be cared for in such a
manner as to protect the public health,
safety, and the environment after re-
media action has been completed.

(b) The general license in paragraph
(a) of this section becomes effective
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Figure 4.5
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SITE INSPECTION CHECKLIST FOR THE SITE NAME, STATE
URANIUM MILL TAILINGS DISPOSAL SITE

Date of Last Inspection: Reason for Last Inspection:

Responsible Agency*: DOE Grand Junction Projects Office
Address: P.O. Box 2567, Grand Junction, Colorado 81502-2567
Responsible Agency Official:

Inspection Start Date and Time:

Weather Conditions at Site:

Inspection Completion Date and Time:

Inspector:

Name Title Organization
Inspector:

Name Title Organization
Inspector:

Name Title Organization

A. GENERAL INSTRUCTIONS

1. All checklist items must be completed and 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 attached, as necessary.

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

3. Any checklist line item that is checked by an inspector must be explained or
appropriately referenced. Explanations are to be placed on additional attachments
and cross referenced. Sketches, measurements, and annotated site atlas overlays
will be added if necessary.

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

*Responsibility for site inspections assigned by DOE UMTRA Project Office, Albuquerque, to DOE Grand Junction Projects Office,
6 November 1990.
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Yes No
4. Site custodial maintenance and contingency repair
records reviewed.

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

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

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

6. Aerial photos reviewed, if taken since last inspection.
For each set, enter date taken, scale, and if interpreted.
The following standard disposal site features are
documented with photographs during every scheduled
inspection:

« Permanent site surveillance features.

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

« Drainage channel or other diversion channels.
e Trench drains.

o Ground water monitor wells and other monitoring
locations.

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

« Any evidence of erosion (e.g., gullies, rills) the
inspector considers significant and includes in the text
of the inspection report.

« Off-site features that may affect the site in the future.

« Vegetation (site area, cover and volunteer plant
growth).

« Erosion protection material (riprap).

« Potential problem areas.
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Yes No
7. Examine aerial photographs to determine if they suggest
any of the following. (If yes, give photo set date, location,
and indicate if item noted by interpreter or inspector):

a. Human intrusion?

b. Animal intrusion?

O

. Channelized erosion on slopes?

o

. Change in area drainage?

e. Landslides?

.

Creep on slopes?
g. Obstruction of diversion channels?

h. Bank erosion of diversion channels?

Seepage?

Cracking?

—

k. Change in vegetative cover?

I. Displacement of fences, site markers, boundary
markers, or monuments?

m. Change in adjacent land use?
n. Volunteer plant growth?
0. Evidence of tailings exposure or transport?
8. Examine as-builts or subsequent inspection reports, noting
distance and azimuth from designated site location,

such as a monument, to adjacent off-site features
that eventually could affect site integrity.

Off-site _feature Site_monument no. Distance Azimuth

1.

2.

3.
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9. Assemble the following equipment, as needed,
to conduct inspections:

a. Cameras; film, and miscellaneous support equipment.
b. Binoculars.
c. Tape measure.
d. Optical ranging device.
e. Brunton compass.
f. Photo scale stick.
g. Erasable board.
h. Plant press, plastic bags for vegetation.
I. Keys to locks.
Bolt cutters.
k. Hand lens.
I. Clipboard.
m. Bound, numbered field notebook.
n. Other.

—

C. SITE INSPECTION

1. Inspect adjacent off-site features (within 0.25 mile
[0.4 meter] of site boundary) for the following:

a. Changes in use of adjacent areas (grazing,
construction, agriculture)?

b. New roads or trails?

c. Change in the position of nearby stream channels?
d. Headward erosion of nearby gullies?

e. New drainage channels?

f. Other?

2. Inspect access roads and paths, fences, gates, and signs for
evidence of the following:

a. Break in the fence.

b. Damage to posts or weakened anchoring.
c. Erosion or digging beneath the fence.

d. Tampering or damage to the gate.

e. Human intrusion.
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Yes No

c. Changes in the vegetative cover (not as described
in the as-builts).

d. Changes in drainage (not as described in the
as-builts).

e. Volunteer plant growth.
f. Other.

7. Examine diversion channels for evidence of the following:
a. Bank erosion.

b. Disturbance of riprap structure by people or natural
processes.

c. Channel erosion.
d. Sedimentation in the channel.
e. Any obstructions in the channel.
f. Diversion channels not functioning.
g. Volunteer plant growth.
h. Other.
8. Examine monitor wells for evidence of the following:

a. Disturbances by man or natural processes.

b. Potential threat to the integrity of any monitor
well by natural processes.
c. Missing caps or locks.

d. Volunteer plant growth that covers or hides
a well.

e. Other.
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Page __ _of ___
EXAMPLE SITE INSPECTION PHOTO LOG
Site: Site Activity:
Date: Time of Day: From to
Weather Conditions:
Roll Number: Film Type: Number of Exposures:
Photo Number Location and Direction Description
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SAMPLE INSPECTION CHECKLIST

Page  of
EXAMPLE SITE INSPECTION PHOTO LOG (CONT.)

Site

Date

Photo Number Location and Direction Description
Photographer:
Printed Name Signature
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DISPOSAL SITE AND DISPOSAL CELL INSPECTION TECHNIQUES

An effective way to initiate inspection of the disposal site area and disposal cell is with a
series of well-planned traverses around the perimeter of the disposal site, and along the
base, sideslopes, and crest of the disposal cell and diversion channels. The number of
traverses along the sideslopes is determined by the height of the disposal cell. Sideslope
traverses generally should be spaced at 50-yard (46-meter [m]) intervals. Traverses across
the disposal cell crest should be diagonal to its long axis. At a minimum, the site perimeter
and site area traverses should be selected to observe damage or disturbance to the
following features:

Site perimeter roads.

Fences, gates, and locks.

« Permanent site-surveillance features.

e« Ground water monitor wells and other monitoring points.
o Other instrumentation or surveillance features.

« Site area vegetation or volunteer plant growth.

Sedimentation or erosion.

o Lateral stream cutting or channel migration.

Traverses along the engineered component (diversion ditches, cell sideslopes, cell crest,
and cover) should be walked along their complete length and examined for evidence of the
following:

Structural instability caused by differential settlement, subsidence, cracking, sliding, or
creep.

« Erosion evidenced by the development of rills or gullies.

« Sedimentation or debris.

+ Rapid deterioration of rock caused by weathering or erosion.

« Removal of rock or other disposal cell material.

e« Seepage.

« Intrusion (inadvertent or deliberate) by humans or animals (burrowing).

« Vandalism.
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botanists from a local college or university could be contacted. Also, samples of the plant
species in question may be collected and taken into the office for identification.

The inspection team’s determination of plant density on the disposal cell likely will be
subjective. The inspection team should determine if there are areas of moderate-to-dense
vegetation growth on the disposal cell. At the Shiprock disposal cell, coverage of 10 to
25 plants per 100 square feet (ftz) (9 square meter [mz]) is considered moderate and
coverage of more than 25 plants per 100 ft? 9 m2) is considered densely vegetated (DOE,
1992). If moderately to densely vegetated areas are noted, further study may be
warranted.

The need for further study also is dictated by site conditions. For example, if there is a

7 ft (2 m) frost protection layer above the infiltration/radon barrier and the plant species
growing on the disposal cell likely would not grow that deep, further investigation may not
be warranted. However, if there is 1 to 3 ft (0.3 to 1 m) of cover above the
infiltration/radon barrier layer, further study may be required. Further study could include a
more detailed analysis of the rooting patterns of the species in question based on an
analysis of existing information.

The concept of using the ratio of rooting depth to shoot height to determine the rooting
depth of species observed in the field is discussed in the disposal cell cover biointrusion
sensitivity assessment (DOE, 1995). This report provides the rooting depth to shoot height
for some common species observed on the disposal cells. This ratio used with knowledge
of the cover characteristics may help field inspectors determine if vegetation control
measures are required. This ratio should be used with caution to determine site-specific
vegetation control measures because rooting depth for some of the common species
growing on the disposal cells may be density-dependent. Vegetation control measures
based on the root-to-shoot ratio should be determined by individuals familiar with this
concept and its limitations.

Field studies show that plant growth on some rock disposal cells is sparse (e.g., the Green
River and Clive, Utah, cells) while plant growth on other rock-covered cells is more
extensive (e.g., Shiprock, New Mexico; Burrell, Pennsylvania; and Cheney, Colorado).
These studies also show that plant roots have grown into the infiltration/radon barrier layer
at some of the disposal cells (DOE, 1992; Burt, 1995). The impacts of plant root growth
into this layer have not been determined although studies on the UMTRA Project and
elsewhere indicate that such plant root growth could result in an increase in radon
emanation from the disposal cell (DOE, 1995; Morris and Fraley, 1989). Other potential
impacts from plant biointrusion into the disposal cell include increased water infiltration
into the cell, breakdown of the engineered cover system, and transport of other
contaminants out of the cell.

Because the rooting patterns of a given plant species may vary with ecological conditions
and from species to species, the analysis of plant growth on the cells must be addressed
on a site-by-site basis. A species that altered its rooting pattern based on varying
conditions is the summer cypress at the Cheney disposal cell. A 4.5-ft (1.4-m) tall
summer cypress was excavated from a sparsely vegetated area (plants at least 10 ft [3 m]
apart); its rooting depth was 14 inches (36 centimeters [cm]). A 32-inch (81 cm) tall
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summer cypress excavated in a densely vegetated area had extended roots 25 inches (64
cm) into the cover (the depth of the excavation); small roots continued down into the
cover for an additional undetermined depth (Burt, 1995). The rooting depth-to-shoot
height ratio of summer cypress was determined to be 1 to 1 although rooting depth can be
highly variable (DOE, 1995). The summer cypress from the sparsely vegetated area had a
root depth-to-shoot height ratio of 0.3 to 1 while this same ratio in the densely vegetated
area was probably about 1 to 1. Although in this example a root-to-shoot ratio of 1 to 1
would be conservative, data indicate that rooting depth appears to increase with plant
density.
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LIST OF ACRONYMS

Acronym Definition

DOE U.S. Department of Energy

NEIC National Earthquake Information Center

UMTRA Uranium Mill Tailings Remedial Action

USGS U.S. Geological Survey
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EARTHQUAKE REPORTING CRITERIA

The U.S. Geological Survey (USGS) National Earthquake Information Center (NEIC) will
notify the U.S. Department of Energy (DOE) when an earthquake of a specified magnitude
is reported within a specified radius of a Uranium Mill Tailings Remedial Action (UMTRA)
Project disposal site.

In determining a specific magnitude of earthquake or a site radial distance significant to a
specific site, the following limitations of these parameters should be understood:

° Ground conditions resulting from severe weather (such as recent heavy rains) may
cause variations in ground response at the site.

° The accuracy of the distance and attenuation relationships may vary due to local
structure and stratigraphy.

] The accuracy of the reported magnitude and epicentral distance depends on the
number and proximity of the reporting seismic stations, and quality of the data.

] The significance of regional earthquakes may depend on the orientation of the
structure associated with an earthquake relative to the site. An earthquake on a
fault that trends near the disposal site has implications for possible focusing of the
ground response and migration of future aftershocks closer to the site.

The variability of the potential ground response and the need to review the significance of
regional earthquakes relative to known or unknown structures suggest the minimum
acceleration of 0.10 gravitational acceleration for long-term and short-term design should
be used to define the significant radial distance from the site for a seismic event
notification. The distance acceleration relationship of Campbell (1981) is recommended in
the technical approach document (DOE, 1989) for the western United States, and the
relationship applicable to the central United States is taken from Nuttli and Hermann
(1978).

Figure A5.1 identifies the radius relative to the magnitude of earthquakes that would
trigger the NEIC notification process to DOE. These radii and magnitudes are applicable to
all disposal sites, regardless of seismic design of specific sites. Table A5.1 provides the
design magnitude and peak acceleration for each site used to develop the notification
criteria identified in Figure A5.1.
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Table A5.1 Earthquake data for the UMTRA Project disposal sites

Design Peak
earthquake acceleration
Disposal site Latitude Longitude (M,) (0)
ARIZONA
Tuba City N36.15 W111.10 6.2 0.21
COLORADO
Durango (Bodo Canyon) N37.15 W107.90 a 0.16
Grand Junction (Cheney) N38.91 W108.32 6.0 0.34
Gunnison (Landfill) N38.51 W106.85 6.2 0.21
Maybell N40.55 W107.99 6.2 0.21
Naturita (Dry Flats) N38.21 W108.60 7.1 0.25
Rifle (Estes Gulch) N39.60 W107.82 6.2 0.21
Slick Rock (Burro
Canyon) N38.05 W108.87 6.2 0.21
IDAHO
Lowman N44.16 W115.61 7.0 0.34
NEW MEXICO
Ambrosia Lake N35.41 W107.80 6.2 0.21
Shiprock N36.80 W108.65 5.75 0.13
NORTH DAKOTA
Bowman N46.23 W103.55 6.0 0.15
OREGON
Lakeview (Collins Ranch) N42.2 W120.3 7.5 0.52
PENNSYLVANIA
Canonsburg N40.26 W80.25 a 0.10
Burrell VP N40.62 W79.65 a 0.10
TEXAS
Falls City N28.91 Ww98.13 0.10
UTAH
Green River N39.0 W110.1 6.2 0.21
Mexican Hat N37.10 W109.85 6.2 0.21
Salt Lake City (Clive) N40.69 W113.11 7.1 0.31
WYOMING
Spook N43.23 W105.63 6.2 0.21

®The seismic design for the Canonsburg, Burrell, and Durango disposal sites was based on a
probabilistic approach of potential acceleration and did not assign a design magnitude.

Notes: 1. The specific locations of the disposal cells are in parentheses.
2. The Belfield and Monument Valley tailings are codisposed at the Bowman and
Mexican Hat sites, respectively.
3. The Riverton tailings were removed to a Title Il site in Wyoming.

VP - vicinity property.
g - gravitational acceleration 32.2 feet per second per second.
M, - local magnitude.
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