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U.5. Department of Energy
oak Ridge Operations

Post Office Box E

Oak Ridge, Tennessee 37831

atrention: S, W. Ahrends, Director
Technical Services Division

Subject: Bechtel Job No. 14501, FUSRAP Project
DOE Contract No. DE-AC05-810R20722
publication of the Performance
Monitoring Report for the Niagara Falls
Storage Site Waste Containment Structure
Code: 7430/WBS: 202

Dear Mr. Ahrends:

The following is in response to your letter number 87-385 (our
CCN 045653).

gnclosc” are ten copies of the s 4 t report. This publi i i
version i~co.»c: . -5 the comments provided in the referenced
letter. 1In addition, a copy of Reference 5 is enclosed as
requested, A duplicate set of the photographs ccnt .ned in
Reference 7 is being made for you to retain in your files; the
reference and photographs will be transmitted to you as soon as
photographic processing is complete,

Very truly yours,

1

L
NNV TN

J. A, Arenson

Project Manager - FUSRAFP

AME/amf
Enclosures: As Stated

cc: R. G. Atkin (w/o enclosure)
L. F. Campbell (w/o enclosure)
G. K. Hovey {(w/o enclosure)
J. F. Wing {w/o enclosure)
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1.0 INTRODUCTION

A performance monitoring system has been developed for the
Nlagara Falls Storage Site (NFS5) Waste ‘Containment structure,
which ‘contains the ‘spils ‘contaminated with residual ‘radicactive
mater!als, rubble, and radioaetive residues :emuved from various

onstIUCtian of the containment structura
documented {Refs. 1 and 2), The closure:

:The ‘purpose 'of ;the ‘performance ‘monitoring ;system is to verify
that :the Waste Containment Structure's main engineering elements
-are ‘functioning to minimize /infiltration of :rainfall; prevent
‘pollution of groundwater; preclude formation ‘of ‘leachate; and
prevent.radon ‘emanation.”:This report ‘presents the findings of

“ performance monitoring ‘conducted :at -the Waste Containment

Structure ‘during calendar year 1986 to establish the base data
for ;comparing ‘future monitoring cycles.

The .performance munitoring program is distinct ‘from the
environmental -monitoring program conducted at :the NFSS and 1
continue for ‘a sharter time.  The perfarmance monitoring program
will contintte for a minimum of .5 years :(FY 1987-91) but may .be
maintained for.a longer period depending Upon the results
observed, ::To accurately evaluate the effectiveness of the
the:data:from'both the performance.::
'm an; E:um the b:aade: enviconmental monltozan

ncentrations in air;: radidm, uranium, and heavy
tiuns 1n ‘surface water, groundwater, and

i xte:nal gamma radiationlevels.:  In:addition to
the ex;stlng monltotlng HEllS around: the contalnment'sttuctu:e;

other wellg will be installed ta provide a tring of manCQ

ities have:also been previously. documented

assessed. The envxronmental monitoring pzogram'

wells around: the containment . structure, :Complete :results o
environmental monitoring program are published annually in:a
separate report ‘(Ref, 4}, . Bummary information from the report
is included in this Qocument ‘in Subsection 3.3,

141 LOCATTON “AND -DESCRIPTION

The NFS5S.is a DOE.surplus facility located in northwestern ‘New

York :within the Township of Lewiston:{(Niagara :County). :The 'site
is lccated in:a generélly rural :setting .approximately 4 miles
(6.4 km) -south of Lake Ontario and 110 miles (16 km) north af the
City of ‘Niagara Falls,::The NFSS and its regional ‘setting are
shawn 'in Figure 1-1. Figure 1-2.is a site plan of .the NFSS

'featuring the Waste ‘Containment ‘Structure.

The ‘Waste ‘Containment :Structure ‘occupies 10 acres (4 :ha) of the
191-acre (77,4-ha) NFSS. " 'As 'shown in Fi¢ . 1-3, ‘the Waste
Conta:nment Struciure's ocuter perimeter is formed by a.dike and
cutoff :wall, :each ‘constructed of compacted clay and incorporated
into the finished ;atructure. :The cutoff wall ‘extends a minimum
of ;18 in, (45 cm) .into an unde:lying gray clay unxt. The gray
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sucrface layer forms a protective blanket to maintain moisture
within the clay layer and reduce the effect of frost heave, It
also prevents drying that could result in the formation of
tension cracks and provides a base for shallow-rooted grass.
The clay layer, soil cover, and topsoil comprise the short-term

clogure system for the Waste Containment Structure.

1.2 OBJECTIVE

The primary objective of the performance monitoring program is
early detection of trends that could indicate weaknesses
developing in the containment structure. The monitoring system

gerves as the basis for a preventive maintenance program,

allowing corrective action to be taken before the integrity of

COMPARISON TO THE HORIZONTAL SCALE.

AN INTEAVAL OF 1 IN. REPRESENTS
APPROXIMATELY 10 FT IN ELEVATION AND

APPROXIMATELY 70 FT IN HORIZONTAL

DISTANCE.

the structure is compromised. Conseguently, subsurface as well

GRASS
L

as surface monitoring techniques are used. Possible indications

NOTE: THE VERTICAL SCALE 1S EXAGGERATED N

of structural distress include:

o Differential settlement of the wastes

o Desiccation cracking of the clay cover

GRAY CLAY

¢ Horizontal displacement

o Surface erosion

18 |*'. SOIL/CQVER TOPSOIL

o Aninal burrowing
o Deep-rooted vegetation

o Rapid rise of the potentiometric (saturated) surface
inside the containment structure

o Residual reduction in soil density due to frost heave

EL 345 v
EL 340 —
EL 320
EL 315
€L 310

EL 305—

€L 350 —
FIGURE 1-3 CROSS SECTION OF THE NFSS WASTE CONTAINMENT STRUCTURE

ORIGINAL
GRADE
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2.0 SUMMARY OF PERFORMANCE MONITORING RESULTS

puring 1986, the performance monitoring program at the NFSS was
initiated to monitor the surface and subsurface conditions of
the Waste Containment Structure. Surface technigues are uged to
check waste placement, the various layers of the containment
facility cover, and surface drainage. Subsurface
instrumentation monitors the performance of the gray clay unit
and cutoff wall/dike.

Surface monitoring activities included a topographic survey, a
walkover survey, and aerial photography. However, the gerial
photographs of the cap were taken in the fall during closure
activities, so the cap was not complete and the aerial
photographs do not represent baseline data. Aerial photographs
were taken again in early June 1987 to provide the required
baseline photographic data. This aerial mapping will provide a
reference for detection of changes in the surface contours of
the Waste Containment Structure to supplement the information
provided by the topographic and walkover surveys.

The tops~-aphic and walkover surveys were performed in the fall
following closure of the containment structure, These
activities have established the baseline for ensuiny - iz’
performance monitoring surveys. Data obtained represent the
initial condition of the Waste Containment Structure and provide
the basis for determining whether any actions are required. The
results of the surface monitoring are discussed in

Subsection 3.1, and actions required are discussed in

section 5.0.

Subsurface monitoring instrumentation includes vibrating wire
pressure transducers {VWPTs) {to monitor pore water pressurel
and a secondary system of pneumatic pressure transducers (PPTs),
which provide a check on the operation of the VWPTs, The
locations of these devices are shown in Figure 3-5. The PPTs
were installed adjacent to three of the VWPTs, The PPTs had

Bh5953

only one reading in 1986, which was the initial reading in
November after installation. Monthly readings are planned for
the future, Daily readings of VWPTs began in November 1986 and
will continue for one year to establish a baseline reading for
the instruments. The frequency of readings will then be
adjusted depending on results of the first year's operation.

pata collected during the 1986 monitoring period reflect the
reestablishment of water levels that existed prior to instrument
installation, Once stability has been reestablished, any
further changes detected by the instruments will reflect changes
within the wastes. Data are represented in graph form in
Appendix A, and the results of the subsurface monitoring are
discussed more fully in Subsection 1J.2.
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3.0 PERFORMANCE MONITORING DATA

This section provides the results of the 1986 performance
monitoring program at the NFS55 and a summary of the results of
the environmental monitoring for calendar year 1986, The
specific details of the performance monitoring system are
provided in Reference 6, Complete environmental monitoring
information is provided in Reference 4,

3.1 SURFACE MONITORING

3.1.1 Aerial Photography

An aerial survey of the cap surface was performed in October
1986 as the Waste Containment Structure was being completed.

The northern section of the cap surface was complete at the time
of the aerial survey, but the grading on the southern section of
the cap surface was not complete. During the next aerial
survey, to be performed in spring 1987, additional information
will be obtained that will show the completed Waste Containment
Structure., Thereafter, the survey will be flown at
approximately the same time each year to optimize consistency in
evaluating the mapped area.

Figure 3-1 sn. .s the surface contours developzd from the aerial
survey of the Waste Containment Structure. The deviations in
the contours located along the 3:1 slope on the east side of the
Waste Containment Structure are not erosion problems but small
trenches excavated to install the cables for the pressure
transducers., An aerial view of the containment structure as it
appeared in October 1986 is shown in Figure 3-2.

3.1.2 Topographic Survey

A topographic survey of the cap surface was performed in
November 1986 on a predetermined grid. The grid layout utilized
100-ft spacing; north/south grid lines were designated with
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'alphubecié chﬁznéters and east/west.grid lines were designated
_ with numeric characters, as shown on Figure 3-3. At each grid.

intersection on the top.of the Waste :Containment:Structure,
akaes riven.tlush:.wi

future elevation

Permanent benchmarks were 1nstalled at three grid

'Lntersections:, SlSOO, H125- 5600, W125; and S600, E375. ‘The
- benchmarks have been tied to the New York State Plane Coordinate

System; the corresponding coordinates on this system are
N1,170,797.56,:E392,146.12;:N1,171,997,47,:E392,146.32; and

;N1}171,997.39, E392,646.28,  Fach benchmark .is a permanent
concrete monument with a brass designation marker.

3,1.3 Walkover ‘Survey

The -walkover isurvey was performed November 17 ahd 18,1986 by a

‘team of —.engineering, geotechnical, construction, and site

operations personnel “(Ref. 5). "The team evaluated the cap
condition for ‘settlement 'or .movement, ‘cracking, undesired plant
growth, “or other undesirable iti. 5 The walkover survey.
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TABLE 3-1
ELEVATIONS IN FEET (MSL) AT GRID INTERSECTIONS, NFSS
WASTE CONTAINMENT STRUCTUREa
E/W Grid Lines® N/S Grid Lines®
C{EQVS D(E E(E E

12 {5700} 318.2 317.2 317.1 317.2
11 {5800) 332,2 334.7 334,5 333.5
10 (5900) 333.9 341.2 341.7 334.6
9 (51000) 333.6 341.8 343.1 334.5
8 (51100} 333.1 341.4 342.5 334.9
7 151200) 333.0 341.2 342.3 335.0
6 (51300) 333.6 342.4 344.7 337.5
5 (51400) 333.7 343.2 347.4 339.6
4 (51500) 334.5 343.2 347.1 343.3
3 (S1600) 338.8 339.8 337.5 337.8
2 (s1700) 323,1 321.2 319, 320.5
1 (s1800) 320.2 320.5 321.4 317.6

2tlevations es*=b}:

13-14, 1986,

bCoordinates of grid lines are in parentheses,

“ed during topographic survey, November
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Localized areas of sparse grass on the northern section
of the cap

Tire tracks on the topsoil
Locations of large clods on the cap surface

Water infiltration into geotechnical instrumentation
manhole

pPoor drainage along the toe of the cap

Isolated areas of erosion in the southern section of
the cap (see Figure 3-4)

photographs of these conditions are available in project files
for Future referepce (Ref. 7). Actions required to correct the
items noted are discussed in Section 5.0.

3.2 SUBSURFACE MONITORING

In fall 1986, 13 VWPTs and J BPTs were installed inside the
Waste Containment Structure, as shown in Figure 3-5. The three
PPTs were installed at the same elevation and in the same
boreholes as VWPTs 1, 9, and 13. The PPTs provide a means for
checking the operation of the VWPTs. The instrument number,
grid lo- : ion. recorder channel, ground surface elevation, and
instrument elevation are summarized in Table 3-2.

The instruments were installed in boreholes drilled to the base
of the wastes at the designated locations. Each instrument was
installed 6 in. above the bottom of the borehole, then embedded
in 3 ft of sand. A l1-ft thick bentonite seal was placed above
the sand. The cemaining portion of the borehole was filled with
grout.

The instrument cables were then buried in trenches and routed to
the termination point in Building 403. During installation, the
cable from VWPT at Borehole 10 was accidentally cut at the
ground surface, and the use of that instrument was terminated.

A replacement instrument was installed adjacent to Borehole 10

15
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and waa designated as Borehole 10A, Installation and conpection
of the instruments was completed November -3 and 4

ﬂheight of water above ‘the instruments: on a real-txme basis.
Knowing the water levels will ‘provide the basis foriearly
detection of a changing potentiometric surface within'the

' cqntainmént;struqtura. Significant 'change 'in . water level ‘may
indicate a distressed condition in the Waste Containment
Structure.

The .data collected from the :VWPTs during 1986 show . increases in
water ‘levels at all locations ‘except three.  :These increases
reflect ‘the reestablishment of the water :levels :that :existed
iwhen the boreholes were made and the instruments were
installed. :The water levels will stabilize, slowly in some
cases, at the ‘PDre-existing levels for 'each 'instrument :location.
Once 'stability has been reestablished, ‘which will ‘be apparent

which are reported in the annual site:

Annual'average'concentrations of .radon: measured at the NFSS

boundary in 1986 ranged from 1.7.x.10 ; uCi/ml to

3.6 x 1022 uci/ml (0,17 to 0,36 pci/l). AIl levels were
comparable to the béckgtound radon level, which was measured at
X 10—10 uci/ml (0.31 pCi/l). For complete results, see

the 1986 NFSS .environmental ‘monitoring report (Ref. 4).

3.3.2 External Gamma ‘Ra N Levels

Annual average external gamma -radiation ‘levels ‘at ‘the NFgS site

. _boundary ranged :from background :levels ‘to :26 :mR/yr ‘above
‘background, which was measured at 69 mR/yr, ‘FPor complete

results, ;see the 1986 NFSS environmental monitoring report
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CONCENTRATIONS OF URANIUM AND RADIUM-226
IN GROUNDWATER AT THE NFSS,

TABLE 3-3

Sampling concentration (10-9_uci/ml)b
Location® Minimum Maximum Average
Uranium
BH-5 <3 <3 <3
BH-48 <3 & 5
A-42 65 73 71
A-50 <3 5 4
BH-49 <3 <3 <3
A-52 13 19 17
BH-64 11 15 13
BH-70 <3 4 <3
BH-71 <3 <3 <3
Radium-226
BH-5 0.3 0.7 0.5
BH-48 0.4 0.7 0.5
A-42 0.1 1.5 0.6
A-50 0.2 0.9 0.5
BH-49 0.1 0.5 0.2
A-52 0.2 0.3 0.3
BH-64 0.3 0.5 0.4
BH-70 0.3 0.6 0.5
BH-71 0.2 0.8 0.4

045953

dsamplin: 127 -'ions are shown in Figure 3-€.

Only those welis adjacent to or nearby the Waste
Containment Structure are reported in this
For complete site-wide results, see

document.

the 1986 Site Environmental monitoring report

(Ref. 4)

b1 x 10-9 uci/ml is equivalent to 1 pCi/l.

0293t :DRAFT
06/05/87

22
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same (Ref. 4). Therefore, the 1986 data represent a
well-established baseline condition upon which to base
comparisons with future monitoring results. As reported
earlier, the groundwater monitoring program wil' “e greatly
expanded in 1987, with the addition of the 36 monitoring
wells. The establishe@ data record and expande. monitoring
program will provide the information necessary for quickly
ascertaining any increases in radionuclide concentrations in
groundwater.

23
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4,0 COMPARISON WITH PREVIOUS DATA

Since the Waste Contalpment Structure was just completed in fall
1986, there are no previous data for comparison. As previously
stated, the data obtained in calendar years 1986 and the 1987
aerial survey will establish the baseline for future performance
monitoring, making possible the early detection of surface or
subsurface changes that may indicate developing weakness in the
Waste Containment Structure. To accurately evaluate the
effectiveness of the containment facility, the data from both
the performance monitoring system and the broader environmental
monitoring program will be assessed,

For 1986, the environmental monitoring report shows there has
been no change in the quality of the water collected from the
groundwater wells surrounding the Waste Containment Structure.
The report also shows that, regarding radon levels, external
gamma radiation levels, and calculation of potential dose to the
public, the NFSS is in compliance with the DOE radiation
protection standard (Ref. 4).

24



Eully noted in this
6£'the importance of describing baseline

he Waste Containment Structure. 1In future
décuménts, ro ne maintenance items will ‘not ‘be reported.in

such ‘detail,

. The actions requiced to carrect ‘each condition noted in
Subsection 3.1.3 are discussed below. ' The status of each action
is also noted,

1.% Include rolling, fertilizing, ‘and herbicide ‘treatment in
the ‘cap maintenance ‘plan to improve grass cover, -prevent
clodding, and ‘smooth tire tracks. :This activity has
been ‘completed ‘and will ‘be a part of ongoing maintenance.

Fill iin ‘and ‘reseed localized areas of ‘erosion on the cap

surface. 'This activity has been completed and will ‘be ia
part of ongoing maintenance. {The seed and mulch for
theiWaste  Containment (Structur

et ‘been

witho

gh 1ia (marke& ELECTRIC' on the:
nstrumentation manhole to’ _prevent water
‘entrapped and’freezing in the
‘instrumentation cable

ater was ‘keptiout of “the manhol Yy P
‘watertight 1id: wxll be 1nstalled

ipes under. Lutts Roadalong the west
he. containment structure to provide;drainage;”
Regrade ‘Lutts Road.
improv;ng the drainage system. A plan for this
i ; eveloped, and the work willibe perfarmed

Bechtel National, Inc., Closure/Post-Clogure Plan for the
;Interim Waste Containment Facility at the' Niagara Falls
Storage -Site, DOE/OR/ZO?ZZ—BE, dak R1dge, TN, May #1986,

Bechtel National, Inc, Niagara Falls Storage Site
Environmental ‘Monitoring Report, ‘Calendar -Year -1986,

DOE/OR/20722-150," Oak ‘Ridge, TN, June 1987,

Trip Report, M.G. Jones, Bechtel National ‘Inc., to File.
*Walkover Survey for Waste Containment Structure ‘at the
.

ey photoq:aphs),
986.

cope of Work for. NFSS
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APPENDIX A

SUMMARY OF VIBRATING WIRE PRESSURE TRANSDUCER DATA
FOR CALENDAR YEAR 1986
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