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RIP REPORT

18 April 1980

TO: Nuclear Regulatory Commission

TOPIC: Inspaction of Dike #4 and Cell #2 Liner Placement
Energy Fuels Nuclear (EFN), Blanding, Utah

REMARKS: On 15 April 80, an inspection of Dike #3 (safety dike) and the
placement of a PVC liner in Cell #2 was performed. Specific
comments are as follows:

Dike #3

The inspection of the safety dike was performed with an estimated
10*% of dike construction completed. Presently, EFN is placing a~proxi-
mately 12,000 cubic yards of material per day, working men and equipment
twenty hours per day (two 1C hour shifts). The material is placed in
3-4 inch lifts with a scraper and then compacted. The clay material
utilized for embankment fill is being excavated from what will eventually
be Cell #3 and a dry material stockpiled during the fall of 1979. Due to
the wet winter, the water content (w.c.) of the material from Cell #3 is
approximately 11-13% with the optimum w.c. being 9.5%. To insure that the
minimum density requirements are achieved along the embankment, the dryer
material is being layered between the moist layers of the embankment.

The area in Cell #3 from which material 1s being extracted is being .cari-

fied and sidecast to escalate the drying process.

Examination of the consulting engineer's records revealed that density
tests (nuclear gage) are beiry *aken after placement of every 1,000 cubic
yards of material. Also, it was noted that minimum densities were not
achieved on two occasions. However, Mr. Richard Greenwood, P.D., consult-

ing engineer (D'Appolonia, Inc.) noted in the records that whenever a
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failure was encountered, the entire layer of material was scarified, the
material was sidecast several times with a grader and the entire layer of
material was recompacted. In each instance, the recompacted layer met or
exceeded the 90% density standard. Thus far, all failures have been correc-
ted and recorded.

It is estimated that the embankment will be completed on or about

28-30 April 80, barring adverse weather or excessive equipment breakdowns.

Liner Placement

A PVC liner, 30 mil thick (B. F. Goodrich Company product), was being
placed in Cell #2. At the time of this inspection, approximately
1.1 million square feet of 2.8 million square feet had been placed. The
general procedure implemented for liner installation was noted as follows:
a) The cell floor had been stripped to bed rock, ripped with a D-9
dozer and the larger rock fragments were hauled away,
Smaller fragments were pulverized through continuous rolling with
a smooth surface roller.
b) The surface was graded level and rolled smocoth prior to liner
placement.
¢) The liner was laid out insuring a minimum of one foot overlap
on all adjacent liner edges.
d> Edges were then swept clean, treated with solvent, and glued
along the liner edge. Glue was applied in a minimum width of
approximately six inches.
e) After glueing, the edges were sealed. A small hand rol’er was

used to compress the seam.



f) Seams (both factory and field fabricated) were walked and checked
by the seaming crew. Upon completion of the z~aming crew, an
indeperdent inspector (EFN) walked and checked all field and
factory seams. All flaws, tears and other ruptures were flagged
and repaired by a patching crew.

g) The factory representative then spot-checked patching workmanship.

h) The leading edge of the liner was then buried with fill material.
The material was placed with a dump and spread with a dozer. The
material was placed at o minimum thickness of 12" on the cell
bottom and ﬁS" along the embankments. Then all the areas behind
the leading edge were covered with fill.

i) Each piece of equipment worked from atop the previously placed
material, thereby not directly contacting the liner. One guide
(EFN) was assigned to each piece of equipment directing movement
and to spo: and repair tears or ruptures.

The entire project was supervised by Mr. Fred Long, Technical Advisor,
B. F. Goodrich Company, and Mr. Harold Roberts, P.E., Senior Design Engineer,
EFN. Also, spot checks of procedure, materials and workmanship were being
made by Mr. Richard Greenwood, b Appuionia Inc.
Several seams were checked and hand tested by this
inspector. Also, the entire cell, lined and unlined, was
walked and observed. The liner placement was seemingly
well organized and supervised. The cell floor was well
prepared.
The downstream embankment was inspected to include observation of
the drain tile along the toe of the embankment. It was noted that approx-

imately one foot of sand had been placed over thu entire embankment and



rolled smooth. More sand had to be placed over the drain, but was being
corrected before placement of the liner.
The placement procedure was not rushed and seams
were checked at least three times before soil was placed
atop the liner. Several observations of the clay material

indicated a very small sand or gravel content.

Recommendations:

1) EFN has thus far complied with the license specifications
applicable to the embankment construction and the liner placement.
Therefore, it is recommended that work up to .his inspection be
approved for continuation.

2) It is recommended that the consulting engineer (P.E.) remain
on-site to observe, check and document all activities related
to the preparation, placement and inspection of the PVC liner.
Thus far, the consulting engineer has not been specificallv
tasked with liner inspection, although the site engineer has
performed and recorded his inspection findings. The request
for an independent engineer's inspection was verbally expressed
to Mr. Richard Greenwood, D'Appolonia Inc., and Mr. Howard Baker,
EFN.

3) Enclosed is a copy of the B. r. Goodrich certified laboratory

test data performed on the PVC lining material provided to EFN.
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Individuals in attendance during this inspection:

Steven R. Abt

Ed Baker

Harold Robbins
Lynn Laws

Don Sparling
Richard Greenwood

Fred Long

SRA/TV

Encl:
g’

Glen Brown
Dan Gillian
J. D. Nelson
william Staub

ARFSE

Colorado State University, U.S.N.R.C.
EFN

EFN

EFN

EFN

D'Appolonia Inc.

B. F. Goodrich Company

Respectfully submitted,

Steven R. Abt
COLORADO STATE UNIVERSITY
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March 6, 1980

Mr. Harold Roberts

Energy Fuels Nuclear, Inc.
3 Park Central Suite #900
Denver, CO 80202

Dear Mr. Roberts:

Enclosed are the certified laboratory test data on the PVC lining materijal
to be supplied for the abcve stated project.

If you have any questions, don't hesitate to call.

Sincerely,

42::L/,,L/ﬁﬁ‘4

K. J. Cray
Product Manager
Envirommental Products

kh
Enclosure
cc: PR. D. Cunningham

C. Marcott
R. Ward



Tre BF Goocrich Company
Engnesed Products Grouwp

Ook Grove

P O Box 657
Marneno Chio 45750
3736611

Product Number:

February 19, 1980

LABORATORY TEST REPORT

Customer s
Roll Number :

Phvsical Property

Thickness, Inches
Specific Gravity

Tensile Strength, psi

100% Modulus, psi

Ultimate Elongation, %

Elmendorf Tear, gm/mil

Graves Tear, #/Inch

Water Extraction, %

Volatila b 4

Impact Cold Crack, -20°F

Hardness, Shore A

Dimensional Stability,

64-03-3730-92-3 (30 Mil PVC Sheet)
Energy Fuels Nuclear
271181 Representing 271169-271200

Blanket Number 005
Requirement Test Results Test Method
+
g 1026
L 2300 Min. 2615 ASTM D882
T 2300 Min. 3545
L 1350 Average 1332 ASTM D882
T 1350 Average 1215
L 300 Min. 480 ASTM D882
T 300 Min. 239
L 175 Min. 210+ ASTM D882
T 175 Min. 210+
L 300 Min. 431 ASTM D1704
T 300 Min. 394
(24 Hrs. at 23°)
.70 Max. 0.67 ASTM D1203
5 Failures/10 Max. 2 Failures ASTM D1790
94 Average 92 ASTM D2240
¥ L - -2,.8 ASTt D1204
T - +1.3 (212°F/1 Hr.)
-1y /’ /'
2 Mavvaas s k\"\;
Thomas 2. YWard
Sr. Product Entineer

i L

Subseri ed in mv presence and swecrn to before me this 1%th dav

Farasvorth

e 5 )

Xary M.

Vs ® =
N o - .

an
.

. - -

STATE OF "HIO, COUNTY OF WASHIVGTON, SS:

-0 I
4/~ : )

-’

of February

(N [

1339

.

wotary Public in

and for said County




Tre 87 Coodneh Comoany
Ergreerea Prooucts Group

Czk Grove
P O Box 657
Monens. Onio 45750

3736611 February 19, 1980

LABORATORY TEST REPORT

64-03-3730-92-3 (30 Mil PVC Sheet)
Customer Energy Fuels Nuclear

Roll lumber 271265 Represeating 271243-271284
Blanket Number: 010

Product Numbex:

Phvsical Property

Thickness, Inches
Specific CGravity

Tensile Strength, psi

100% Modulus, psi

Ultimate Elonga:ion, %

Elmendorf Tear, gm/mil

Graves Tear, #/Inch

Water Extraction, 7%

Volatility, 2%

o
Impact Cold Crack, -20 F
Hardness, Shore A

Cizensional Stability, % L
T

Subscrited in zv

Mary M. Farasworth

Reggi:ement
.030 *.003

2300 in.
2300 Min.

1350 Average
1350 Average

300 Min.
300 Min.

175 Min,
175 Min.

300 Min.

.30 Max.

70 Max.

S Failures/10 Max.

94 Average

e STATS OF OHIO, COUNTY OF WAS

presence

Test Results

1.27

2715
2635

1330
1240

525
560

210+
210+

418
428

+0.09

0.62
3 Failures

93

.
i YY) PR AP S

R. Ward
oduct CEncineer

before me this 19k 4

Gauge

D882
D882
D882
D689
D1004
D1239_
at 23°0)
D1203
D1790

ASTM D2240

ASTM D1204

(212°F/1 tir.)

¥y Comm, Expires dug, 31, 1982

wotary Public in and

- - 12 PAa .
for sald Count:




The BF Gooanch Company

Engneerea Procucts Groun

Oaok Grove

P O Bor 657

Naneng Ohio 45750

3736611 February 19, 1980

LABORATORY TEST REPORT

Product Number: 64-03-3730-92-3 (30 !.il PVC Sheet)

Customer : Energy Fuels Nuclear
Roll Number : 271223 Representing 271201-271242
Blanket Number: 027
Phvsical Property Reguirement Test Results Test Method
Thickness, Inches .030 %,003 .0307-,0312 Gauge
Specific Gravity - 1.25
Tensile Strength, psi L 2300 Min. 2595 ASTY D882
T 2300 Min. 2490
100% ‘odulus, psi L 1350 Average 1285 ASTM D882
T 1350 Average 1210
Ultinmate Elongation, % L 300 Min. 505 ASTM D882
5 300 Min, 550
Elmendorf Tear, gm/mil L 175 Min. 210+ ASTM D689
T 175 Min. 210+
Graves Tear, #/Inch L 300 Min. 413 ASTM D10OL4
T 300 Min. 421
Water Extraction, % .30 Max. +0.08 ASTM D1239
(24 Hrs. at 23°C)
Impact Cold Crack, -20°F 5 Failures/10 Max. 2 Failures ASTM D1790
Hardness, Shore A 94 Average 92 ASTM D2240
Dimensjonal Stability, T L - L ASTM D1204
T - +1.0 (212°F/1 He.)

,"I )

[ .
£ -Noow o ’( ~\ \4\
I'homas R. Ward

Sr. Product Engineer
THE STATE COF QHIO, COUNTY OFf WASUINGTON, SS:

Subscribed in =y presence ard sworn to hefore me this 19th day of February 1930,

.
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sotary Public in an
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O

]
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Mazre M,
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arnsworth
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Tre BFGooarcn Comaary
Engineerea Prosucts Gioup
Ock Grove

P O Box €57
Marena Ohio 45750
373-6611

February 19, 1980

LABORATORY TEST REPORT

64-03-3730-92-3 (30 Mil PVC Sheet)
Energy Fuels Nuclear
271307 Representing 271285-271326
047

Product l.umber:
Customer g
Roll Number $
Blanket Number:

Test Results

Phvsical Property

Thickness, Inches
Specific Gravity

Tensile Strengtn, psi

100% Modulus, psi

Ultimate Elongation, %

Elmendorf Tear, gm/mil

Graves Tear, #/Inch

WWater Extraction, %

Volatility, %

Impact Cold Crack, =20 F

Hardness, Shore A

Dinensicnal Stability, ’

THI Sy ey
152 STatle

Requirement
.030 £.003

2300 Min.
2300 Min.

1350 Average
1350 Average

300 Min,
300 Min.

175 Min.
175 Min.

300 Min.
300 Min.

.30 Max.

70 Max.

S Failures/1l0 Max.

94 Average

OF ORICQ, COUNTY OF WASHINCTGC:

Subscribed in =y presence and s=w

¥ o Tarnswors®

.- - o - "

- TF

Thoma

Sgs. 7

1.26

2915
2830

1415
1340

550
585

210+
210+

411
429

+0.09

0.66

Failures

93

-~

s R. Ward

roudunet Eacsin

PR L

Cauge

ASTM

ASTM

ASTM

ASTM
(24 Hrs.

ASTM

ASTM

AST
(" 30—

-

D882
D882
D882
D689
D1004
D1239
at 23°0)

D1203

D179%0

D1204

Is .
&/ E.l‘.)

im amd & aw

)
TS e




The 8FGooarch Comoany
Ergneesd Procucts Group

Cox Grove
P O Box 657

Marena Ono 45750

373661

Product Number:

February 22, 1980

LABORATORY TEST REPORT

Customer t
Roll Number :

Blanket Number:

Phvsical Property

Thickness, Inches
Specific Gravity

Tensile Strength, psi
100% Modulus, psi
Ultimate Clongation, %
Elmendorf Tear, gm/mil
Craves Tear, #/Inch

Water Extraction, »

Volatility, %

Impact Cola Crack, =-20°F

Hardness, Shore A

Dimensi-nal Stability, %

Requirement
+
0030 -.003
L 2300 Min.
T 2300 Min.
L 1350 Average
T © 1350 Average
L 300 ¥in.
T 300 Min.
L 175 Min.
T 175 Min.
L 300 Min.
T 300 Min.
.30 Max.
.70 Max.

5 Failures/10 Max.

94 Avernge

L
T

IS STATE OF OHIO, COUNTY OF WASHINGTON,

subscridbed in =y precence aad sworn to

ATy . Tarasworth

-
L2 " - h

S

s
heiore

065

Test Results

.0296-.0304
1.27

2785
2785

1445
1345

475
565

210+
210+

425
375

+0.10

0.69

4 Failures

'
s T IR R W

Thomas R. Yard

64-03-3730-92-3 (30 Mil PVC Sheet)
Energy Fuels Nuclear
271349 Representing 271327-271368

Test Method

Gauge

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

Hrs.

ASTM

ASTM

ASTM

ASTM

D882
D882
D882
D689
D1004
D1239
at 23°0)
D1203
D1790

D2240

D1204

(212°F/1 Hr.)

Sr. Product Enginecer

-

me this 22nd dav of

Februars 1980,




Tre BF Goodrich Company
Erginesred Products Grouwp
Oax Grove

P O Bes 657

Marneng Chio 45750
3736811

February 19, 1980

LABORATORY TEST REPORT

FACTORY SEAM STRENGTH

Product Number: 64-50-3730-92-9
Description : 30 Mil PVC Fabricated Blankets (135' X 150")
Customer H Energy Fuels Nuclear
Blanket Number Material Streugghl Seam Strengthl Percentage
001-012 96.5 77.0
96.0 73.0
87.0 78.5
92.5 15.5
95.0 77.0
Average 093.4 75.8 81.2
013-024 84.5 77.0
89.5 ‘ 77.0
91.0 78.5
87.5 78.0
87.5 77.5
Average 90.0 77.6 86.2
025-036 94.5 76.0 |
94.0 76.5 ,
95.0 76.5 l
89.0 78.0
90.5 76.0 |
Average 92.6 76.6 82.7
037-048 88.0 70.0
87.0 73.0
89.5 72.5 |
89.0 4.0
90.5 73.0
Average 88.8 725 81.6

.

-

Testing in accordance with ST D8S2

4

(continued)



Tre BFGooa'ch Company

Enginewes Frocucts Growd
Ock Grove
P C Box 657
Marena Ohio 45750
3736611
February 19, 1980
LABORATORY TEST REPORT Page 2
FACTORY SEAM STRENGTH
Product Number: 64~50-3730-92-9
Description : 30 Mil PVC Fabricated Blankets (135' X 150')
Customer s Energy Fuels Nuclear
Blanket Number Material Strengchl Seam Strenzthl Percentage
049-060 84,/ 76.2
93.0 78.0
90.5 78.0
90.0 71.8
Average 85.6 76.5 85.6

1
" Testing in accordance with ASTM D882

BFGoodrich Company
Fabricated:folymer Products

4
ﬁ// i t N .
7&0""“\.@“ ’.u.‘,‘\ LL"‘ AU\V—
Thomas Richard Ward

TRYW :mbf

THE STATE OF OHIO, COUNTY OF WASHINGTON, 8S:

Subscribed in mv presence and sworn to before me this 19th day of February 1930.

'
’ - 4
‘ - S

watary Publizs in and for said Count?

sars M. Farmsworth

M Comm. Expires August 31, 1982



