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Text Only

A.M. LaSalla, 1968
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Unpublished Well Canvass, Updated 1994
Text Only
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Text Only

Acres American, 1981

Potentiometric Map of Lower Groundwater System

around the Waste Containment Structure on 5/29/91 DOE NFSS 1991 Annual Site Report
Potentiometric Map of Upper Groundwater Sytem

around the Waste Containment Structure on 2/01/91 DOE-NFSS 1991 Annual Site Report
1991 Annual Hydrograph for wells OW-13A (Lower)

and OW-13B (Upper) Made for Presentation

Monitoring Well Locations around Waste
Containment

Monitoring Well Locations around NFSS Site

West to East Generalized Water Table Profile

from the NFSS WCS to Modern Municipal Landfill
West to East Generalized Lower Groundwater System
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DESCRIPTION

Three Year Hydrograph of NFSS Wells Adjacent to

the Modern Municipal Landfill
Facility Design
Design Requirements for the NFSS WCS

Design Requirements for the NFSS WCS

Cross Section of Interim WCS and Building 411
Cross Section of Final WCS and Building 411
NFSS Long-Term Cover Layers

Photo of WCS, view looking North

Slice Away of Pile from Compiled Trenching Logs

SOURCE

Made for Presentation
Text Only
NFSS Addendum to the Design Report
for the Interim Waste Containemt
Facility at the NFSS Site: Long Term
Containment Option, 1986
Same as previous
Made for Presentation
Made for Presentation
Addendum Design Report sited above, 1986
File Photo
Compiled from figures in the NFSS Geologic

from Excavation of the Clay Cutoff Wall around  Report and Geotechnical Post-Construction Report
WCS, View from Southwest Corner to Northwest and

Southeast Corners

Slice Away of Pile from Southwest looking at
Southeast to Northeast and Northwest to Northeast
Photo of Excavation and Clay Cutoff Wall
Construction

VWPT Locations in Waste Containment Structure
EIS Parameters

Same as Previous figure

File Photo
DOE-NFSS A-42 Report, 1992
Text Only



CONSIDERATIONS FOR LONG-TERM STORAGE
- OF RADIOACTIVE MATERIALS

® Structural stability

® Relationship of the facility to the 100-year floodplain
® Coniposition of the underlying materials

® Design of the facility

® Risk to drinking water aquifers



STRUCTURAL CONSIDERATIONS

® Proximity to known and active faults
— No active faults in proximity to NFSS

® Karst formation (caverns)
— No limestone units in proximity to NFSS

® Stability of soils underlying the facility
— Underlying soils are stable under the design load conditions -



SURFACE WATER CONSIDERATIONS

!

* The facility should not be located in a 100-year
floodplain
— NFSS is not in a 100-year floodplain

* The facility should not pose a threat to a wetland in the event of a
release
— NFSS is not located in a wetland and does not pose
a threat to wetlands ~



COMPOSITION OF UNDERLYING MATERIALS

* Geological materials underlying the facility should have
the capacity to retard the movement of contaminants in
the event of a release

* Predominantly unconsolidated clay units to bedrock

e Bedrock composed of shale

‘o Absence of limestone units in the area



DESIGN CONSIDERATIONS

® Contains and confihes the waste
® Structurally stable

° Prevents iInadvertent intrusion

® Inhibits migration of the waste

® Reduces surface water infiltration

NFSS has a modified UMTRA cap design that achieves
each of the listed objectives



GROUNDWATER CONSIDERATIONS

® The facility should not pose a threat to the local

drinking water aquifers
— No local drinking water aquifers underlay NFSS



REGIONAL GEOLOGIC STRUCTURE AND
- STRATIGRAPHY

® Bedrock dips to the south-southeast

® Clarendon-Linden structure

® Seismically stable

® Bedrock composed of Queenston shale

® Bedrock covered by a layer of unconsolldated materials
composed primarily of lake clays
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the deposition of the next unit, or because no
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DESCRIPTION

SURFICIAL SOILS AND FILL

Srowa or yellow-brova Silt with verying percesteges of orgonice. 1le
sany eress, this unit e tadietinguishable from the unit below it. Set)
often contains sand and gravel. Cenerally dry end of loocse to medium
denstty.

BROWN CLAY UNIT

Predominantly brown to red-brown Clay containing significant smounte ef
i1t and sand vwith lesser amounts of gravel. Portions of this unit
ore often clayey S11t. Occesionally entire unit {s composed of clsyey,
eilty Sands and/or Cravels, but thess are generally restricted to the

basal ares. S$So0il ie ususlly dry snd of medium reletive density.

GRAY CLAY UNIT

Crey or grey-brovo Clay with verying smounts of silt snd send. Cravel
1o gemerally smsll in size and dispersed vandomly. Occasionslly the
send, 01lt, or gravel becomes the dowinent constituent of the sof)
eopecislly in the tronsitiensl sone st the base. Cuneistency is sof ¢t
te sedive. Unit is generslly sstursted snd is slightly to moderetely
plastie. .

VAR SOM, TYLS

SON, TYPL VARIATIONS OR
TRANSITIONAL SONS

® gon L aSUNCATION 84SCD O% TME
NP ED SON, CLASSFICATON BVEIED
rowns 3.

i ref. NFSS Geologic Report, 1984.

/ : TTT] SAND AND GRAVEL UNIT .
Uait cowposed praduminsutiy of gray or browvm csndy Silt. Cemerslly o
LG 1]1 traneitional some, it com romge from slmost clesm sand te silty cley.
/ dlsm.]. 1 oM l' | Cravel quentities very fros sbsemt to being over 30T of the wait. Zeme
- A1l B 19 site continwous with reve, localized sbeences due to eresion. Uait
ERABRS . /7 1s wet.
. (14
- /177
02 SM
;.q RED SILT UNIT
LUTA 1] nog te red-brova cleyey S1lt. Crevel present threughout, occastomslly
oo ML V oL in quentity. Unit fs cowsonly present where bedrock is topographicslly
ML depressed. S0il {s generslly dry and has a relative density clasved
> se dense to very dense.
2008 Frriront : j
v
e == BEDROCK
Iy i) [ 9 Formation. Red te brown-red Shale snd Siltstome. Ocvcastowsl
m | of green siltstone sre common. Bedding $» thin and hurizemtsl.
SRISTONC Upper sone of rock is slightly to suderately veathered vith soms cslcite
AN W M L A W B O up}oenut on the vider fractures. Clay is present om some vesthered
e v 4 surfaces.
=iroETds .
av: Reference report by Acres American Inc., 1981,

Hydrologic Geologic Characterization of the

DOE-Niagara_ Fa_'lls Storage Site.

NIAGARA FALLS STORAGE SITE BECHTEL-
GENERALIZED GEOLOGIC JOB 14501
COLUMN FIGURE 4




REGIONAL GROUNDWATER ANALYSIS

e Water quality data

* Well canvas
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TABLE 4

GROUND-WATER QUALITY IN THE
CONFINED ALLUVIAL AQUIFER AND
FRACTURED SHALE/GLACIAL TILL
WATER-BEARING ZONE ON
AUGUST 24, 1977

SAMPLING LOCATION

PARAMETER
B-21 B-22 B-32 B~-33 B-34 B-35. B-36

Formation " G1/Fs GT GT FS AL GT/FS AL
PH . 8.6 8.6 8.2 7.7 8.3 7.8 8.1
Sp. Gr. 14.002 1.004 1.002 1.005 1.022 1.003 1.003
Conductivity 730 3,350 840 4,400 850 1,900 370

( mhos)
TC (mg/l) 18 29 59 36 37 34 73
TIC (mg/l) 10 5 45 . 11 27 17 47
TOC (mg/l) 8 22 14 25 10 17 26
T.D.S. (mg/1) 552 2,842 818 4,920 882 1,820 376
CoD (mg/l) 95.2 l6l.6 120 ->169.8 <40 89.9 140.8
Chloride (mg/l) 135 1,586 236 1,231 287 186 34
B (mg/1) 0.40 0.82 0.57 1.07 0.38 1.46 0.13
cd (mg/1) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Co (mg/1) <0.01 <0.01 0.02 0.03 0.01 0.03 0.02
Cr (mg/l1) <0.01 0.03 0.01 <0.01 <0.01 0.0l 0.03
Cu (mg/1) 0.44 0.70 0.63 1.2 <0.01 0.30 1.2
Fe (mg/l) 0.18 0.37 0.36 0.98 7.4 1.0 3.4
Ni (mg/1) 0.08 0.06 <0.01 0.14  0.07 <0.01 0.04
Mn (mg/l) 0.14 0.28 0.40 3.0 11.0 0.74 0.75
zn (mg/1) 1.2 0.31 2.2 3.5 2.8 0.4%6 0.52
Se (mg/l1) 0.009 <0.005 <0.005 <0.005 0.005 <0.005 <0.005
As (mg/1) 0.003 0.004 0.003 <0.003 <0.003 0.003 0.005
Hg (mg/1) 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Sulfate (mg/1) - - - - - 1,025 -
FORMATIONS

FS = Fractured Queenston Shale (only) GT/FS = Combined Fractured Shale/
GT = Pre-Wisconsin Glacial Till Pre-Wisconsin Glacial Till

AL = Alluvial Aquifer

1.005
710
37

17

20
540
171.3

le0

<0.01
<0.01

0.01

15.4
0.14
- 5.2

0.72
0.005

<0.003
<0.001



2 of 3

TABLE 4 (Cont'd)

SAMPLING LOCATION

PARAMETER . .
B-38 B-39 B-40 B-41 B-42 B-43 B-44 B-45

Formations' AL AL AL GT/FS GT/FS AL - AL GT/FS
PH ' ' 8.0 7.7 8.0 8.0 - 8.3 7.8 8.0 7.8
sp. Gr. 1.002 1.004 1.001 1.003 1.003 1.002 1.002 1.003
Conductivity 490 2,000 910 1,280 1,140 1,650 1,450 2,300

( mhos)

TC (mg/1) 99 37 176 58 45 56 26 27
TIC (mg/1) 30 11 28 20 13 34 26 11
TOC (mg/1) 69 26 148 38 32 22 ) 16
T.D.S. (mg/1) 420 2,662 692 694 2,564 1,550 1,264 2,274
COD (mg/1) 225.7 95.2 426.5  153.2 120.1 113.9 47.6 85.7
Chloride (mg/1) 93 186 211 262 149 270 230 358
B (mg/1) 0.25 0.93 0.30 0.67 0.66 0.57 0.90 0.75
cd (mg/1) <0.01 <0.01  <0.01 <0.01 <0.01 <0.01 .01 <0.01
Co (mg/1) | 0.01 <0.01 0.01 <0.01 0.03 0.01 0.02 <0.01
Cr (mg/1) <0 .01 0.01 <0.01 <0.01 0.02 <0.01 <0 .01 0.01
cu (mg/1) 0.12 0.14 0.27 0.23 0.08 0.19 0.10 0.72
Fe (mg/l) 0.14 0.28 0.35 0.21 0.34 0.60 0.64 0.57
Ni (mg/1) 0.15 0.04 0.06 0.07 0.06 0.08 0.02 <0.01
Mn (mg/1) 0.13 0.43 0.21 0.45 0.20 0.25 0.25 1.8
zn (mg/1) 0.08 1.9 0.31 0.99 2.7 0.24 0.95 2.1
Se (mg/l) <€0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <D.005
As (mg/1) <0.003 0.003 <0.003 <0.003 <0.003 0.003 <0.0C3 <0.003
Hg (mg/1) 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Sulfate (mg/l) - 1,060 - 625 625 475 650 1,000



TABLE 4 (Cont'd)

PARAMETER

Formations
pH
Sp. Gr.
Conductivity

( mhos)

TC (mg/1)
TIC (mg/1)
T0C (mg/1)
T.D.S. (mg/l)
COD (mg/1)
aloride (mg/l)
B (mg/1)
ca (mg/1)
Co (mg/1)
Cr (mg/l1)
Cu (mg/1)
Fe (mg/1)
Ni (mg/l)
Mn (mg/1)

Zn (mg/1l)

Se

As

Hg

sulfate (mg/l)

{mg/1)
(mg/1)

(mg/1)

B-46
AL
7.7
1.004
3,100
42
32
10
3,546
89.0
331
1.66
<0.01
<0.01
<0.01
0.44

1.8

<0.005
0.003
0.001

1,000

B-48
GT/FS
7.9

1.003

1,850

27
12
15
1,614
82.8
438
0.97
<0.01
0.02
0.02
0.34
0.36
<0.01
1.9
0.13
<0.005
<0.00C3
<0.001

800

B-49

GT/FS

1.002
650
22

10

12

518

81
0.52
<0.01
0.02
<0.01
0.19
1.1

<0.01

0.60

<0.005

- 0.003

<0.001

SAMPLING LOCATION

WELL 1

1.003
2,000

11

2,082
4%.5
216
0.67

<0.01

<0.01

0.05

9.4

<0.01

0.66

0.10

<0.005

<0.003

<0.001

600

WELL 2

1.003

1,220

1,276
40
196
0.92
<0.01
<0.01

<0.01

0.06
<0.005
<0.003

<0.001

1,200

WELL 3

1.003
1,110

11

1,104
53.8
230
0.80
<0.01
<0.01
<0.01

0.01

0.39
0.04
<0.005
<0.003
<0.001

620

WELL .5

7.7

1.002

710
58
25"
33
620
70.4
176
0.30

<0.01
0.02

<0.01
0.07
0.23
0.05
0.14

¢.28

Secondavy
Drinking
Water

Standavds
-

500 »

250 ¥

0.005

0.003

<C.001
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- SITE-SPECIFIC GEOLOGY

® Relation to the Niagara escarpment

® Stratigraphy
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EXPLANATION
313-857-2 Unconsolidated Lacustrine, Alluvial & Glacial Deposits
Water well from: Johnson, "Ground Water in
l the Niagara Falls Area, New York," New York Lockport Dolomite
Conservation Dept., Water Resource
Commission, Bulletin GW-53, 1964 Rochester Shale
BH-50 Clinton Group
Observation well from: Acres American, Inc., .
"Hydrologic and Geologic Characterization of Albion Sandstones and Shales
the DOE - Storage Site Niagara Falls," prepared

for NLO, Inc., Fernald, Ohio, Sept. 30, 1981 Queenston Shale

Source: NFSS analysis of contaminant migration Phase 1 Report, 1982.
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Source: Acres American, NFSS Geologic Report, 1981.

LEGEND

BROWN SILT WITH ORGANICS. GENERALLY DRY
AND OF LOOSE TO MEDIUM DENSITY.

BROWN CLAY CONTAINS VARYING AMOUNTS OF
SILT, SAND AND GRAVEL . OF TEN COARSE GRAINED
NEAR BASE OF UNIT.

GRAY CLAY, SILTY, SANDY, WITH SOME GRAVEL
SOFT T0 MEDIUM-SLIGHTLY TO MODERATELY

GRAY OR BROWN, SAND OR SILT, GRAVELY WITH
SOME CLAY. FINE CONTENT VARIES. UNIT IS WET.

RED CLAYEY SILT, GRAVEL DISPERSED
THROUGHOUT. DENSE TO VERY DENSE.

FILL

QUEENSTON FORMATION
NFSS SITE BOUNDARY




Note: Per Generalized Soil Column NFSS Geologic Report, 1984.

@,

18 in. SOIL €OVER/TOP SOIL
I GRASS

J it CLAY

CLAY

COMPACTED WASTE

GRAY CLAY




SITE—SPECIFIC HYDROGEOLOGY
* Bedrock gradient

PRECONSTRUCTION/POST—CONSTRUCTION
OF THE INTERIM STORAGE CELL

e Water table gradient

¢ Influence from modern landfill pumping operations
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@  DEEP SOIL MONITORING WELL
[} SHALLOW SOIL MONITORING
WELL
©  ROCK MONITORING WELL
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FACILITY DESIGN

® Design criteria

Interim cap design
Final cap design
Cutoff wall construction

Monitoring systems and procedures

— Monitoring wells outside the cutoff wall
— VWPTs inside the pile
— Annual walkover and inspection
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DESIGN REQUIREMENTS FOR THE NFSS WASTE CONTAINMENT FACILITY

ltem
’bo

Description

ExIsting Cap

Long-Term Cap

Cugéﬁ? agfls

Bottom

Remarks

Design Service Life

Safety Factor: Cutoff Walls

Siope Stablilty
Statlic conditions
Ear thquake

Surface Dralnage Siope
Top Surfasce
Side Slopes

Surface Eroslon Protection

Intruston Berrler Required

Frost Penetration

Radon Barrler Requlired

Radlation Barrler Requlired

Component Construct!on

Clay Permesbl! |ty

Clay Adsorption Coefficlent
Natural Uranium
Radlum=226

Inspectlon and Malntenance
Requlred

Earthquake Pseudostatic
Coeftlclent

25-50 years

ow

5-10 £
Max. 3H to IV

Shallow-rooted grass

No
48 In.

Yes (20 pCi/m2/s)
Yes (100 mrem/yr)
Topsoll/clay

107 em/s

Sml/g

500 mi/g

Yes (dosign 11fe)

O.1g

200-1000 years

owm

5~10 ¢
Max. S5H to 1V

Shallow~rooted grass
Riprap to elevation
98.4 m (323 tt)

Yes

48 In,

Yes (20 pcv/mz/s{

Yes (100 mrem/yr)
Topsol!/rock layer/clay
107 em/s

Sml/g

500 mi/q

Yes

0.15¢g

200-1000 years

Clay
Noprox. 107 em/s
5ml/g
300 ml/g
No

0.15 g

200-1000 yesrs

Natural clay strats

Approx. 10°7 em/s

S mi/g
500 ml/g

No

Assume bare
ground



" . {ke an
. »:;" Description Existing Interim Cap  Long-Term Cap cubott Naflo Bottom Remarks
14, DOE Concentratlon Gulde
for Radlonucllde Migration
(groundwater concentration, - --
uncontrol led sreas) - --
Matural Urenlum 600 pCl/1t 600 pCi/)
Radlum-226, -228 30 pCt/1 30 pCi/1
15, Temperature Extremes =29° to 34°C -29° to 34°C =29° to 34°C -
(-20°* to 94°F) (-20° to 94°F) (=20° to 94°F)

16. Raintall per Yeer 74 cm (29 In.) 74 cm (29 (n,) -— -

17. wWind Spoed and Direction (80 mph) southwest (80 mph) southwest - -

18, Annusl Deep-Inflitration Rate 2.54 cm (1.0 In.) 2.%4 cm (1.0 In.) - —

19, Design Flood Plaln Efevaflon Elevation 96.6 m Probable Maximum Probable Max|mum
(317 f+) m.s.!, Flood (PMF) Flood (PMWF)
per 100 yoars 9.4 m (323 1) 98.4 m (323 1)

20. Groundwater Elevation (high) - - - Elevation 96 m

(315 tt) m.s, 1,
(Exclusive of PMF)

21, Snowfall Per Year 2.4 m (93 In,) 2.4 m (93 In,) - -

22. Internal Cap Orainage Layer None Yos - -

23. wWaste Contalnment Minimlze settlement Minimize settiement 95% compaction -

Consolldation (95% compaction) (95% compaction)
24, Shrinkage, Swelling, and Yos (3 %0 5¢ In Yos (3 to 5% In Yos (3 to 5% No
Frost Action Requlirements volume expansion) volume expansion) In volume expansion)

25, Migration Limlts * Not to exceed EPA Not to exceed EPA Not to exceed EPA Not to exceed EPA
primary drinkling primary drinking primery drinkling primery drinkling
water standards water standards water standerds water standards
In off-site In off-site In off-slte In off-site
groundwater groundwater groundwater groundwater

26, Buffer Zone (measured from 30,5 m (100 ft) 30.5 m (100 ft) -~ -

lateral limlt of waste)
27, Groundwater Hydraullc - - - 0.0015

Gradient (saturated zone)



NIAGARA FALLS STORAGE SITE
CROSS SECTION OF INTERIM WASTE CONTAINMENT STRUCTURE
AND BUILDING 411

*EL321.90°

* EL 320,00
i TINE I e 1 e ,/«/ /y/ . //‘v/
. : i DYt wnten 827
e 5 X k. A ) b y

BAY A BAY D BAY C BAY B L A2 A
BROWN CLAY —d

_/

QRAY CLAY

RED SILT

QUEENSTON
FORMATION

CONTAMINATED SOIL FILL SAND LAYER
INITIAL UNCOMPACTED SOIL FILL i

. EXISTING L-30 AND F-32 RESIDUES
COMPACTED CLAY COVER EXISTING K-85 RESIDUES

EXISTING SAND FILTER = GEOTEXTILE FABRIC



NIAGARA FALLS STORAGE SITE
CROSS SECTION OF FINAL WASTE CONTAINMENT STRUCTURE
AND BUILDING 411

* EL 320.00°

3

CONTAMINATED SOIL FILL SAND LAYER
INITIAL UNCOMPACTED SOIL FILL : l EXISTING L-30 AND F-32 RESIDUES
COMPACTED CLAY COVER EXISTING K-65 RESIDUES

EXISTING SAND FILTER e GEOTEXTILE FABRIC
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4.115Q 4739.4

Ref. Geotechnical Post-Construction Report, 1986

NFSS Geologic Report, 1984
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