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EXECUTIVE SUMMARY

This permit application has been prepared to obtain a research,
development, and demonstration permit to perform pilot-scale treatability
testing on the 242-A Evaporator process condensate waste water effluent
stream. This permit application provides the management framework, and
controls all the testing conducted in the waste water pilot plant using
dangerous waste. This permit application provides a waste acceptance envelope
(upper limits for selected constituents) and details the safety and
environmental protection requirements for waste water pilot plant testing.
This permit application describes the overall approach to testing and the
various components or requirements that are common to all tests. This permit
application has been prepared at a sufficient level of detail to establish
permit conditions for all waste water pilot plant tests to be conducted.

Two documents will be used to detail each test conducted in the waste
water pilot plant and to report the data obtained from these tests. These two
documents are test procedures ar test reports. Copies of the test procedures
and te< vreports will be submitted quarterly to the U.S. Environmental
Protection Agency and the Washington State Department of Ecology for review.
Additionally, a quality assurance project plan is included that ensures that
testing activities are conducted in a manner that will provide accurate and
complete data.

The waste to be tested in the waste water pilot plant is the
242-A Evaporator process condi sate. This process condensate is considered a
dangerous waste because the condensate was derived from a mixed waste
(containing both radioactive and dangerous components) that is listed for
Fool, F002, FO03, FOO04, and F005. The 242-A Evaporator process condensate
typice ly contains trace levels of radionuclides and stable chemicals. Both
organic and inorganic constituents can be present as suspended solids or as
dissolved solids. The level of contamination in the 242-A Evaporator process
condensate is very Tow.

Ri 11 tl  ° rel ° contamination, pilot-s treatability
testing of a waste water stream that is designated as a dangerous waste
requires approval from the Washington State Departmer of Ecology and/or the
U.S. Environmental Protection Agency. The research, development, and
demonstration permit will satisfy this permitting requirement. While testing
of synthetic and radioactive waste does not require a research, development,
and demonstration permit, synthetic and radioactive waste is described in this
permit application for informational purposes only to provide a complete
discussion of the anford Facility waste water pilot plant testing program.

The 242-A Evaporator/PUREX Plant Process Condensate Treatment Facility
currently is being designed to treat the 242-A Evaporator process condensate
and PUREX Plant nondangerous waste streams. Before the treatment system is
constructed, the design of the system will need to be tested. This testing
wi | demonstrate the technical feasibility and performance capability of

movative technologies or innovative treatment system configurations so that
these technologies can be tailored to the needs of the Hanford Facility. This
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1.0 INTRODUCTION

Waste waters have been generated as result of operations conducted at the
Hanford Facility for over 40 years. These waste waters were previously
discharged to cribs, nds, or ditches. Examples of such waste waters include
steam condensates ar :ooling waters that have not been in contact with
dangerous or mixed waste and process condensates that might have been in
contact with dangerous or mixed waste (containing both radioactive and
dan ‘:rous components).

[ ey —
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Many measures have been taken to reduce the amount of contamination eing
13 discharged in these effluents. However, some of these waste waters still

14 require additional treatment before release to the environment. Systems are
15 being designed and built to treat these waste waters along with any future

ls waste waters resulting from remediation activities on the Hanford Facility.

1

18 The waste waters typically contain trace levels of radionuclides and

19 stable chemicals. Both organic and inorganic constituents can be present as
20 either suspended solids or dissolved solids. While there is a wide variety of
21 contamination in the waste waters, the level of contamination is very low.

23 One of the first treatment systems to be constructed will be the

94 242-A Evaporator/PUREX Plant Process Condensate Treatment acility. This

25 treatment unit will treat the process condensate from the 242-A Evaporator and
26 PUREX Plant nondangerous waste streams. Until the PUREX Plant is restarted,
27 the 242-A Evaporator process condensate is the or y waste that will be treated
28 in the 242-A Evaporator/PUREX Plant Process Condensate Treatment Facility.

29 The 242-A Evaporator concentrates various liquid waste generated on the

30 Hanford Facility. The liquid waste is stored in underground double-shell

3t tanks (DSTs). The liquid waste in the DSTs is piped to the 242-A Evaporator,
32 concentrated through evaporation, and returned to the DSTs for storage until
33 final disposal. The condensate derived from this evaporation process, called

34, '242-A Evaporator process condensate', is the waste water that will be tested.
35 The 242-A Evaporator process condensate will be stored at - iquid Effluent
36 Retent: i+ (LERF) ' :i1 a treatment unit is oper t . This waste

37 water - ingerot waste ; defir by Washington Admini: ive Code (WAC)

38 Chapter 1/3-303. T1ne waste is designated dangerous due to the presence of
39| spent solvents (F001l, F002, FO03, FO04, and F005) and the toxicity (WT02).

4] Before the 242-A Evaporator process condensate trei mnent system is

42 constructed, the design of the system will need to be tested to verify that

43 the treatment methods selected are effective. Usually this testing will be

44 performed on a small scale and is termed 'pilot testing'. A portion of the

45 1706-KE Building (an existing structure in the 100 KE Area) has been selected
46 as the site for most of the testing. Limited testing (filtration) also will
47 be performed at the LERF. Testing usually will be performed in two phases;

48 the first phase wi | use synthetic waste and the second phase will use actual
49 waste that might be a dangerous or a mixed waste. Because pilot-scale testing

930315.0811 1-1
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Prevailing wind speeds and directions across the Hanford Site are
presented in Figure 1-2.

The Hanford Facility is defined as a single RCRA facility, identified by
the EPA/State Identification Number WA7890008967, that consists of over
60 TSD units conducting dangerous waste management activities. The Hanford
Facility consists of the contiguous portion of the Hanford Site that contains
these TSD units and, for the purposes of the RCRA, is owned and operated by
the U.S. Department of Energy (excluding lands north and east of the Columbia
10| River, river islands, state owne or leased lands, lands owned or used by the
11 Bonneville Power Administration, lands leased to the Washington Public Power
12 Supply System, and the Ashe Substation). The Hanford Facility is a single
13 site for purposes and provisions regulating 'offsite' or 'onsite' waste
14 handling. The Hanford Facility portion of the Hanford Site is shaded on
15 Figure 1-1.

WO NO U WRN -

17 Topographic maps, showing a distance of at least 1,000 feet (305 meters)
18 around the 1706-KE Building and the LERF are provided in Appendix lA. These
9 maps are drawn at a scale of 1 centimeter equals 20 meters (1:2000). The

0 contour interval (0.5 meter or 1.6 feet) clearly shows the pattern of surface
2l water flow in the vicinity of 1706-KE Building and the LERF. The maps contain
22 the following information:

23

24 e Map scale

25 e Date

26 e Prevailing wind speed and direction

27 e A north arrow

28 e Surrounding land use

29 ¢ Location of the 1706-KE Building and LERF

30 e Access road location

31 e Access control.

32

33

3% 1.5 GENERAL WASTE WATER PILOT PLANT DESCRIPTION

35

36 Waste water pilot plant te wi- tl scope of this = 'mit

37 application will be conduct¢ a following two locations on the Hanford
38 Facility.

39

40 » Testing of mixed and dangerous waste will be conducted in the

41 1706-KE Building. The 1706-KE Building is located in the 100 KE Area
42 (Figure 1-1). Waste will be transported to and from the

43 1706-KE Building by two 5,000 gallon (18,927 liter) tanker trucks.
44

45 e | nited filtration testing of mixed waste will be conducted at the
46| LERF. The LERF consists of three 6.5-million gallon (24.6-million
47 liter) surface impoundments (basins) located on a 39-acre s° : east of
48 the 200 East Area. The LERF receives process condensate from the
49 242-A Evaporator.

50
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Table 3-1. 242-A Evaporator Effluent Characterization Data.
(sheet 3 of 3)
_ Parameter Units® Average 90% CI Maximum
1 v -113 pCi/L 540 770 2,500
2 Furanjym-185 __ nfidL 1,400 na 1,400
3
4
5 ? Units: uS = microsiemen
6 SU = standard pH units
7 ppm = parts per million
8 pCi/L = picocuries per liter
9
101 ® Detected only in sample blanks.
1
12 ¢ Cesium-137 and strontium-90 values ave been multiplied by 10 to
13| account for the removal of the existing ion exchange system in the
14| 242-A Evaporator.
15
16 Abbreviations: CI = confidence interval
17 na = not applicable
18
19 NOTE: Radionuclide data presented for information only.
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STREAM CERRACTERISTICS

WASTE WATER PILOT PLANT

TARK TABLE

|
|
|
|
E
|

| |
@ @ @ @ @ @ @ TANK QUANTITY CAPACITY (GALLONS) 1
LOCATION FEED ACID FEED pH OUT FILTRATE | PEROXIDE FEED | UV/0X OUT RO PERMEATE | RO RETENTATE =
FEED TANKER 1 5,000 | e
FLOW (GPM) 5 0.004 5 5 0. 004 - 4.5 RECORD
Sl ' b5 H2S@4 ACID FEED 1 30 Bl SAMPLE
TEMP (F) AMBIENT | 60 - 78 | 62 - 78 | 60 - 70 60 - 70 80 - 98 60 - 70 60 - 70 T pern
FILTRATE STORAGE 1 100 g5 \ /
pH 7 - 11 5 5 - 6.5 5-4.5 5 - 6.5 5 - 6.5 5- 6.5 5 - 6.5 | 4 / , -
UV/0X FEED SURGE 1 200 ; roon AR [ | l | % ,
VOC (PPM) 11.0 - 11.0 1.0 : <1.0 1.0 1.0 VOE ANALYZER | HEPA | . /
- AT SUAT ¢ i 55 .‘ l L e e
OTHER ’ - ‘ 95% H2S04 . - 50% H2O2 - - - |
L , RO FEED SURGE 1 100 ! Exd il ARK
; i ( EV-6 )
RETENTATE CATCH 1 55 | || SAMPLE ' :
2 LOV FLOV
PoRT | VENTILATION SYSTEM| ~©® O
INTERMEDIATE STORAGE 2 3.000
NOTE: DOTTED LINES AROUND UNIT OPERATIONS DENOTE THE 30UNDARIES OF THE REFERENCED FIGURES
RECEIVING TANKER 1 5.000
ACTIVATED CHARCOAL ADSORBERS
VV-PS KG-AA ]
' - | g
RETURN
BATA. ..o KU-LDS boo METERING FEED RETURN FOR LER (8)
LOGGER O--® ko-m LM BACKWASH CYCLE FOR ADDITIONAL : L & 2 . DATA LOGGER
: v opeee- ; EQUIPMENT § P-12 VENT H
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pIsc @_ : ! RUPTURE @ TT-HV-2
P_,l .................................................................. g RETENTATE DIsc )
(i 1 = : CATCH TANK = 73 TsAMPLE
TEVR-) S : = : ;L_lgpf TT-V1-2 PORT
FEED ku-cg-2 [N LINE D pH CONTROLLER FILTRATE| ek Ak | VACUUM =
MIXER P TANK . ‘ RELIEF 1
E/_——TH ANALYZER : A A P-6 Bz |
. ; FILTER AND | ; P-5.7.8 A j
P TG0 . ] £ FILTER VEsseL|F| : J : PERMEATE
! : i : HaOpa SJPPLY TANK - O :
PH-CV 0 0 = : <4>
KU-CB-1 ,/ P-8 SRS S S e i T e e :
CUNTMNMENT[ l P-4 : ' . LUV /BX .I D/\TION .......... SAMPLE—LO‘CATIDN FOR L
PLANT ; 2 .
5 ain. e LEERER e 0 R a0 b s e e e IX/CHARCOAL RECEIVING TANKER
FEED TANKER \E '
pH ADJUSTMENT f L e o 1
TANK PUMP OUT ;
................................................... FILTRATE it REVERSE OSMOS I S ’
BACKWASHABLE (FOR DETAIL SEE FIG. 4-6) \
: = <t i
DOLHERIE PULTER | o TNK FILL |
(FOR DETAIL SEE FIG 4-14)
TANK VENT
PUMP TABLE INSTRUMENTATION
NUMBER LOCATION MAX. OUTLET PRESSURE | FLOW (GPM) ABBREVIATIONS
Pl FEED 28 PS1 5 LL LIQUID LEVEL
P-2 ACID FEED <5 PS] 0.004 e LS LIMIT SVITCH
B=3 FILTER EEEB 30 RS 5 o -'@ =) PRESSURE
P-4 FILTER BACKWASH 80 PSI 10 (TYP OF BOTH TANKS)
P-5 UV/0X FEED 5 PSI 5-25
PrE PERONXIDE FEED 5 PS] 3. 894
P-7 PEROXIDE FEED <5 PSI 0.004 »
P-8 RO FEED 60 PSI 9-13 i
P-9 RO BOOSTER 400 PSI g-13 INTERMEDIATE STORAGE |
P-18 RO BOOSTER 500 PSI 5-10 |
P11 RO BOOSTER 600 PSI 9-13 7
P-12 RETENTATE 18 PSI 1-2
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principle of operation

The photo-ionizer is a trace gas ana-
lyzer used to measure the concentration of
awide variety of species in industrial
atmospheres. The analyzer employs the
principle of photoionization for detection.
The process is termed photoionization
since the absorption of ultraviolet light
by a molecule leads to ionization via:
R+hr - R'+ e whereR" isthe ionized
species and hr represents a photon which
has an energy = the ionization potential of
the species.

The sensor consists of a sealed ultra-
violet light source that emits photons which
are energetic enough to ionize many trace
species (particularly organics) but do not

reli. ve ‘:sponse rves

1400 t—

1200 }——

HOy —

600 —

instrument reading, (arbitrary units)

Qo

L0 p—

l

ionize the major components of air such as
02.N2,CO. CO,. or H,0O. A chamber adja-
cent to the ultraviolet scurce contains a
pair of electrodes. When a positive poten-
tial is applied to one electrode the field
created drives any ions formed by the
absorption of UV light to the collector
electrode where the current (proportional
to the concentration) is measured. Typical
calibration curves showing the relative
response of toluene and methyl ethyl ke-
tone (at the same gain setting) are shown
below.

Information on the relative response
factors for other species is available upon
request.

1000 F— /

toluene

/

methyl ethyl ketone

|

¥ 100 200

300

400 500

concentration, (ppm)







NR: no response
H. high response
L: low response

selected list of
species detected

. class

photoionization response

| species 95eV 10.2 eV 11.7eV
direct reading Concentration (ppm) i1s read out lamp lamp lamp
directly on an easy to read 4.5" (11.3 cm) linear )
scale. paraffins and unsaturated hydrocarbons
| methane NR NR NR
} . . ethylene NR L H
three simple operating controls acelylene NR NR H
Function and Range Switch  This switch puts 1-butene H H H
the instrument into the STANDBY, BATTERY hexane NR L H
CHECK, MEASUREMENT'r_nodeS or OFF position. chlorinated hydrocarbons
The MEASUREMENT position allows the choice of methyl chioride NR NR H
a 0-2 ppm. 0-20 ppm, 0-200 ppm or 0-2000 ppm carbon tetrachloride NR NR H
full scale range. The STANDBY mode reduces chloroform NR NR H
power consumption between measurements. The dichloroethane NR NR H
BATTERY CHECK allows a manual power check vinylidene chloride L H H
before use while an LED (red indicator light) vinyl chloride L H H
adjacent to the function switch provides an auto- trichloroethylene H H H
matl attery check indicator during operation. heterocyclics & aromatics
Zerc . -Jjust The zero control allows electronic phenol H H H
calg rion of the instrument at the zero concentra- pyridine H H H
tion ..nt without requiring the use of a zero gas. benzene H H H
S toluene H H H
Sl o calibrate the instrument for a particular xylene H H H
gas, thls control is adjusted to the gain setting styrene H H H
- which will match the value of a aniline H H H
‘, calibration gas to that same read- chlorobenzene H H H
? ing on the instrument scale. This nitrobenzene NR L H
control also provides the 10 fold .
' increase in gain that allows the mtf:)c:?nt;rr\nci:g:pounds NR H H
‘ 0-2 ppm full scale range. ammonia NR L H
| ‘ hydrazine H H H
| recorder outputs A S|gna|. methyl amine H H H
1S-1u1) output of 0—5V full scale is acetonitrile NR NR NR
(HW01), provided on the front panel for the acrylonitrile NR NR H
Lse (GP-101) attachment of a strip chart re- sulfur compounds
able. corder. sulfur dioxide NR NR NR
hydrogen sulfide NR H H
elegdtonic zero Zero calibration is done com- c;rbogyl sulfide NR NR H
pletely electronically. The instrument is switched carbon disulfide H H H
to the STANDBY mode where the UV light source methyl mercaptan H H H
is turned off bul the other electronics remain on. dimethyl sulfide H H H
The zero control is adjusted until the meter indi- dimethyl disulfide H H H
cation is zero. No zero gas or regulators are aldehydes, ketones, alcohols, acids, esters
needed; no further adjustments are required. formaldehyde NR NR H
Verification tests for this technique against acetaldehyde NR H H
hydrocarbon-free zero gas show perfect propionaldehyde L H H
agreement. acrolein L H H
crotonaldehyde L H H
safety The photo-ionizer is extremely safe to acet:]one | hR :R :
use, requiring no flames, igniters, or hydrogen g:ﬁ a naor}o NR L H
fuel. Versions are available for use in General formic acid NR NR H
Purpose, Hazardous Waste; Class I, Division I acetic acid NR L H
‘and Class |, Division I, Group ABCD areas. methyl methacrylate L H H
B ; ; others
|r:stant warn »S.oll'd itate electronics produce ethylene dibromide NR H H
Iable readings within 20 seconds after turning ethylene oxide NR L H
e instrument on. tetraethyl lead H H H
phosphine NR H H
arsine NR H H
iodine H H H

/866-19120 ‘Shosnyoesse ‘UuoImaN 18818 juowaliey) 09| ‘-ou| ‘swaishks NNH
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specifications

performance (benzene referred)
range0.2to 2000 ppm
detection limit 0.2ppm -
sensitivity (max) 0-2 ppm FSD over 100 division meter
scale
repeatability 1% of FSD
linear range 0.1 to 600 ppm
useful range 0.1 to 2000 ppm
response time <5 sec to 90% of full scale

physical
size: probe 6.3 DIA x 28.5L (cm) (2% x 11/4")
readout 21W x 13D x 16.5H (cm) (8Y4 x 5% x 6'2")
stowed 21W x 13D x 24H (cm)  (8Ya x 5%6 x 9Y2")
cable 80 cm long (32")
weight probe .55kg (20 ounces)
readout 3.2kg (7 pounds)
total (shipping) 5.4 kg (12 pounds)
controls and functions
mode switch Off, Battery check, Standby (zero),0-2000,
0-200, 0-20 ppm
jow battery indicator light
zero (10 turn £300% FSD max)
span (10 turn counting dial 1.0 to 10 times nominal
sensitivity)
readout 42" (11.3 cm) meter Taut Band movement
graduated 0-5-10-15-20, divisions
outputs recorder 0-5VDC
power requirements of operating times
continuous use with battery > 10 hours
with HNU Recorder > 6 hours
recharge time, max < 14 hours, 3 hours to 30% of full
charge
recharge current, max .4 amps @ 115 VAC

construction Designed to withstand the shock and abuse
to which portable instruments are often subjected.
The readout is housed in a two piece aluminum case,
and finished with a solvent resistant baked acrylic
textured paint.
The probe is fabricated from extruded aluminum
sections and machined plastic.

serviceability The probe and readout are of a modular
design allowing rapid servicing and/or replacement of
mechanical and electrical components. All module
interwiring includes quick disconnects.

maintenance The instrument contains only one moving
part, and consumes no gases or reagents. The only
routine maintenance procedure is cleaning the light
source window every several weeks.

Copyright® 1989, HNU Systems, Inc.
Specifications subject to change without notice.
Form PI-101-1/789

Printed in the U.S.A.

represente by

Tegal Scientific, Inc.

No. Cal.: (415) 827-1054

§o. Cal.: (800) 642-0251 "
Outside Cal.: (800} 227-201

p. O. Box 5905
94524

i p :atio s

industrial hygiene surveys of toxic gases for OSHA
(TLV) compliance can be rapidly accomplished
with this portable, direct reading instrument. Hood
ventilation rates can also be measured accurately
because of the sensitivity and wide operating range
of the unit.

leak detection is facilitated by the rapid instrument
response and extreme sensitivity. This enables the
user to locate even small leaks very rapidly.

residual solvent vapors such as trichloroethylene
in decaffeinated coffee or degreasing operations,
hexane from soybean extraction and other vapors
from food, chemical processing, paint spraying
or coating can be easily and rapidly measured.

benzene concentrations as low as .1 ppm can be
selectively measured using a 9.5 eV lamp. This lamp
eliminates most common interferences.

n.  methane hydrocarbons in the atmosphere
can be measured directly since the photo-
ionizer.does not respond to methane.

vinyl chloride measurements in

. monomer plants can be made

without interference from major
starting materials or by-products
such as ethylene and ethylene
dichloride (dichloroethane).
Low level vinylchloride
measurements in PVC fabrica-
tion processes do not have the
1-2 ppm methane background
interference seen in other
portable instruments.

For additional it ition on specific
applications, please fill out the attached
postage-paid reply card or call us at
(617)964-6690. To place an order, call
us toll-free at (800)527-4566.

-
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CA
Conm[ldﬁstems, Inc., 160 Charlemont Street, Newton, Massachusetts 02161-9987 USA Tel:(617)964-6690 Telex:6817153 Fax:(617)965-5812
HNU Systems (Canada), Ltd., 85 Albert Street, Suite 1610, Ottawa, Ontario K1P 6A4 Canada Tel: (613)563-3674 Telex:0533198 Fax:(613)563-1992
HNU Systems, Ltd., 254 Europa Boulevard, Gemini Business Park, Warrington WAS 5TNEngland Tel:0925 445941 Fax:0925 445940
HNU GmbH, Lindenstrasse 10, 8034 Germering, West Germany Tel:089 841 9009 Fax:089 840 2669
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PAF.. A-2: ELO 3ATION PRC ERTIES (UNIAXIAL)
STRESS VS. "TRAIN 8130 and 8138 XR-5

8130 XR-5 (30 mil)
8138 XR-5 (40 mil)

30 ¢
25
~
™ 20 1 /°
/ o~
-

2z Fill direction

Elongation, % 15 + \ /o//
», K
i o ./

o o/ Warp direction
5" /
&
Oc%% } } ! ; }
0 50 100 150 200 250 300 350

Load, Ibs/in
| D B N | [ | [ |

t)Test Method: Method 5102, Fed. Std. 191, 12 inch/min. speed.

























2. ADHESION AND BONDED SEAM STRENGTH

Samples of typical seams were constructed and immersed in water at 160°F for 10 days to determine the
high temperature moisture affect on seam strength performance. The. following results were noted:

el Adhesion—

Bonded Seam Strength —

Material Method 5370 ASTM D 751
Original Exposed Oriqinal Exposed
8430 XR-5 Black
Electronic Weld 20 + Ibs./inch 20 + Ibs./inch 378 Ibs. 352 Ibs.

Cemented

Hypalon Reinforced 10 x 10
Electronic Weld

Cemented

CPE Reinforced 10 x 10
Electronic Weld

Cemented

Not Recommended

20 + Ibs./inch 7 Ibs./inch
20 + Ibs./inch 7 Ibs.finch
20 + Ibs.finch 12 Ibs./inch
20 + Il finch 2 Ibs./inch

Not Recommended

298 Ibs. 270 Ibs.
297 Ibs. 263 Ibs.
305 Ibs. 290 ibs.
312 lbs. 90 Ihs

We believe this information is tl

best currently available on the subject. It is offered as a possible heipfui

suggestion in experimentation you may care to undertake along these lines. It is subject to revision as
additional knowledge and experience are gained. We make no guarantee of resuits and assume no
obligation or liability whatsoever in connection with this information.
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PART C-2:
YIELD S°...0 iTH, XR-5 VS. HDPE

8130 8138

500

400

300
N Yie trength, +
N s/in

200
il
- 100
~ ¢ ' —
N 30 40 60 80
- Thickness, mils
: R

Loy

o Test Method: Grab Tensile, ASTM D751, 70 Deg. C

‘Data provided by €. OuPont de Nemours & Co., Wilmington, Delaware






2. Tongi Tear (8" x 8" Spec

mns), ASTM D751, 70°C*

S -
Thickness, mils

Tear Strength, lbs.

8130 ¥XR-5

33
160

I

Polytlex HDPE

60
105

3. Graves Tear, ASTM D624, Die C, Room Temperature*

81302 5 Polytlex HDPE Gundle Lining HD
Thickness, mils 33 60 80 60 80
Tear Strength, Ibs. 940 533 538 577 880
4. Graves Tt , ASTM D624, Die C, 70°C*
8130 XR-5 Gundie Lining HD
Thickness, mils 33 80
Tear Strength, Ibs. 700 575

‘Data provided by E.!. DuPont de Nemours & Co., Wilminglon, Deiaware
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PART C-4: METHANE PEF 1EABILITY* N

Test: ASTM D1434, Methane Gas Transmission Rate

e

=

8130 XR-5 | HDPE
Thickness, mils 33 40
Gas Transmission Rate,
cc/m2/day/atm 13 58

METHANE PERMEABILITY - XR-5 vs. HDPE

‘Data provided by E.}. DuPont de Nemours & Co., wimington, Delaware
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SPECIFICATION
FOR
GEON._V RANE |INER

GENERAL

1.01

1.02

SCOPE ¢ WORK

Furnish and install flexible membrane lining in the areas shown on the drawings.
All work shall be done in strict accordance with the project drawings, these
specifications and membrane lining fabricator’'s approved shop drawings.

Geomembrane panels will be supplied sufficient to cover all areas, including,
appurtenances, as required in the project, and shown on the drawings. The
fabricator/installer of the liner shall allow for shrinkage and wrinkling of the
field panels.

PRODUCTS

The lining material shall be 8130 XR-5% as manufactured by Seaman Corporation,
(1000 Venture Boulevard, Wooster, Ohio 44691; 216-262-1111),
with the following physical specifications:

Base - (Type) . .. ... Polyester

Fabric - (Weight) . .. ... .. .. . 6.5 0z./sq. yd.
Finished Coated Weight (ASTM D-751). . .. ... .. ... ... ....... 30% 2 oz./sq. yd.
Tongue Tear (ASTM D-751, Tongue Method) (8”x10” Sample) . . ... .. .. 125/125 lbs. min.
Trapezoid Te: TM D-2263) . ... 35/35 Ibs. min.
Grab Yield Tensile (ASTM 0-751, Grab Method) . . . ... ... ... ... ... 475/425 Ibs. min.
Strip Yield Tensile (ASTM D-751, Cut Strip Method) . . . ... ... ... ... 400/350 lbs. min.
Elongation @ Yie' " (%) ....... ... ... 20% min.
Adhesion (ASTM D-751, Adhesion Para. B) ... ................... 10 Ibs./in. min.
Hydrostatic Resistance (ASTM D-751, Method A Proc. 1) . .. .. ... ... 500 psi min.
Puncture Resistance (FTMS 1018, Method 2031) .. ... ............ 350 Ibs. min.
Dead Load (Mil-I-52983 £) Room Temperature ................. 210 Ibs. min.
(Para. 4.5.2.19) (2" overlap seam, 4 hours) 160¢ . 105 Ibs. min.
Cold Crack (Mil-C-20696 C) (Para. 4.4.6) . ... ... .. .. .. .......... Pass @ —30°F.
Weathering Resistance (Carbon-Arc Atlas Weather-o-meter) . ... ... .. 2,000 hours min.

with no appreciable
changes or stiffening
or cracking of coating

Dimensional Stability (ASTM D-1204, 212°F. 1 hour, each direction) . . .2% Max.

Water Absorption (ASTM D-471, 7 qays). . .. ................... 5% max. @ 70°F.
12% max. @ 212°F.
Abrasion Resistance (Taber Method, Method 5306, . .. ......... ... 2000 cycles before
Fed. Std. 191a, H-18 Wheel, fabric exposure;
100g load) 50mg/100 cycles

max. wgt. loss
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1.03

1.04

1.05

SUBMITTALS

The fabricator of panels used in this work shall prepare shop drawings with a
proposed panel layout to cover the liner area shown in the project plans. Shop
drawings shall indicate the direction of factory seams and shall show panel sizes
consistent with the material quantity requirements of 1.01.

Details shall be included to show the termination of the paneis at the perimeter
of lined areas, the methods of sealing around penetrations, and methods
of anchoring.

f 1icement of the lining shall not commence uni the shop drawings and details
have been approved by the Owner, or his representative.

FACTORY FABRICA ON

The individual XR-5® liner widths shall be factory ricated into large sheets
custom designed for this project so as to minimize neld seaming. The number of
factory seams must exceed the 1 nber of field seams by a factor of at least 10.

A two-inch overlap seam done by heat or RF welding is recommended. The surface
of the welded areas must be dry and clean. Pressure must be applied to the full
width of the seam on the top and bottom surfac while the welded area is still in
a melt-type condition. On a hot air welder, the bottom surface must be flat to insure
that the entire seam is welded properly. Enough heat shall be applied in the hot
air welding process that a visible bead is extruded from both edges being welded.
The bead insures that the material is in a meit condition and a successful
chemical bond between the two surfaces is accomplished.

2" seams must withstand a minimum of 210 pounds per inch dead load at 70°F.
and 105 pounds oer inch at 160°F. as outlined in Mil--43211 (GL) paragraph 4.4.4
(4 hours). All mi ce | parent material in strength.

INSF __ . .ON AND TESTING OF FACTORY SEAMS

The fabricator shall perform 100% continuous visual inspection of each linear
foot of seam as it is produced. Upon discovery of any defective seam, 2
fabricator shall stop production of panels used in this work and shall repair the
seam, and determine and rectify the cause of the defect prior to continuation of
the seaming process.

The fabricator must provide a Quality Control procedure to the owner or his
representative which details his method of visual inspection and perlodic system
checks to ensure leak-proof factory fabrication.




£y

1.06

1.07

1.08

1.09

1.10

CERTIF CATION AND TEST REPORTS

Prior to installation of the panels, the fabricator shall provide the Owner, or his
representative, with written certification that the factory seams were inspected in
accordance with Section 1.05.

PANEL F 2KAGING AND STORAGE

Factory fabricated panels shall be accordian-folded, or rolled, onto a sturdy
wooden pallet designed to be moved by a forklift or similar equipment. Each
factory fabricated panel shall be prominently and indelibly marked with the panel
size. Panels shall be protected as necessary to prevent damage to the panel
during shipme

Panels which have been delivered to the project site shall be stored in a dry area.

QUALIFICATIONS OF SUPPLIERS

The fabricator of the lining shall be experienced in the installation of flexible
membrane lining, and shall provide the Owner, or his representative with a list
of not less than five (5) projects and not less than 500 thousand (500,000)
square feet of successfully installed XR-5% synthetic lining. The project list shall
show tt  name, address, and telephone number of an appropriate party to
contact in each case.

The installer shall provide similar documentation.
SL GRADE PREP/ ATION BY OTF RS

Lining installation shall not begin until a proper base has been prepared to accept
the membrane lining. Base material shall be free from angular rocks, roots, grass
and vegetation. Foreign materials and protrusions shall be removed, and all cracks
and voids shall be { ed and the surface n ie level, or uniformly sloping as
indicated on the drawings. The prepared surface shall be free from loose earth,
rocks, rubble and other foreign matter. Generally, no rock or other object larger
than USCS sand (SP) should remain on the subgrade in order to provide an
adequate sa vy factor against puncture. Geotextiles may be used to compensate
for irregular subgrades. The subgrade shall be uniformly compacted to ensure
against settlement. The surface on which the ning is to be placed shall be
maintained in a firm, clean, dry and smooth condition during lining installation.

LINING INS ALLATION
Prior to placement of the liner, the installer will indicate in writing to the owner or

his representative that he believes the subgrade to be adequately prepared for the
liner placement.

22




)

1.12

The lining shall be placed over the prepared surface in such a manner as to
assure minimum handling. The sheets shall be of such lengths and widths and
shall be placed in such a manner as to minimize field seaming.

In areas where wind is prevalent, ning instailation should be started at the upwind
side of the project and proceed downwind. The leading edge of the liner shall be
secured at all times with sandbags or other means sufficient to hold it down
during high winds.

Sandbags or rubber tires may be used as required to hold down the lining in position
during installation. Materials, equipment or other items shall not be dragged across
the surface of the liner, or be allowed to slide down slopes on the lining. All parties
walking or working upon the lining material shall wear soft-sc  shoes.

Lining sheets shall be closely fit and sealed around inlets, outlets and other
projections through the lining. Lining to concrete seals shall be made with a
mechanical anchor, or as shown on the drawings. All piping, structures and other
proiections through the lining shall be sealed with approved sealing methods.

XR-5® FIELD SEAMING

All requirements of Sections 1.04 and 1.05 apply. A visible bead should be extruded
from the hot air welding process.

Field fabrication of lining material will not be allowed.
INSPECTION

All field seams will be tested using the Air Lance Method. A compressed air source
will deliver 55 psi minimum to a 3/16 inch nozzle. The nozzle will be directed to
the lip of the field seam in a near perpendicular direction to the length of the field
seam. The nozzle will be held 4 inches { nt seam andt at

a rate not to exceed 15 feet per minute. Any loose flaps of 1/8” or greater will
require repair.

All field seams should also be inspected utilizing the Vacuum Box Technigue, as
described in ASTM D35.1.89, Standard Practice for Seam Evaulation by Negative
Pressure Method, except a pressure of 3 to 5 psi should be used. All leaks shall
be repaired and tested.

All joints, on completion of the work, shall be tightly bonded. Any lining surface
showing injury due to scuffing, penetration by foreign objects, or distress from
rough subgrade, sha as directed by the Owner, or his representative, be replaced
or covered, and sealed with an additional layer of lining of the proper size, in
accordance with the patching procedure.




1.13 PATCHING

1.14

Any repairs to the lining shall be patched with the lining material. The patch
material shall have rounded corners and shall extend a minimum of four inches
(4") in each direction from the damaged area.

im repairs or seams which are questionable should be cap stripped with a
wide strip of the liner material. The requirements of Section 1.11 apply to
this cap stripping.

<
~
1r1

WARF NTY

The lining material shall be warranted on a pro-rated basis for 10 years against
both weathering and chemical compatability in accordance with Seaman Corporation
warranty for XR-5 Style 8130. A test immersion will be performed by the owner
and the samples evaluated by the manufacturer. Workmanship of installation shall
be warrantied for one year on a 100% basis.




B REFORT |

Seamn Corp lion

INDUSTRIAL FABRIC DIVISION

Research and Development Dept.

1000 Venture Blvd., \Wooster, OH 44691
Phone 216/262-1111

DATE:

SUBJECT:

October 28, 1991

Long-Term Weathering of 8130 XR-5® Geomembrane

The following collective data on 8130 XR-5® geomembrane gives a varied
look at long-term weathering from artificial to natural environment.

r n 1
10,722 hours of continuous exposure of heat, water spray and light, using a
universal cam for rubber, paint and the textile industry.

-O- A -
12,000 plus hours of continuous exposure using a 6500/3500 watt Xenon
burner tube with borosilicate filters with little to no effect. Continuing
exposure to total failure.

NATURAL ENVIRONMENT

15 years as a pond liner in Ohio Agricultural and Research & Development
Center, Wooster, Ohio. Still in service.

12 years as a holding basin at a large oil company in the Texas desert. Still
in service.

10 years as a floating cover for a potato processing plant in Northern France
which produces a biogas mixture of 50-55% methane. Still in service.

7-1/2 years on outdoor weather-rack in Sarasota, Florida, with little effect on
fabric. 8130 XR-5® fabric has retained 100% of tensile strength.

Frank Bradenburg
Manager of Research & Development

Original: Felon Wilson/Kent Sogge~
cc: file/lab/Priscilla/Ken Chaloupek
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TYPICAL PHYSICAL -RCPERT ES OF

NONWOVZH POLYESTER GEOTEXTILES

GT60 | GT80 |GT100 GT120 GT160 GT1ia0

AL.d D4533

MASS PER Y2 | .0 8,0 | 10.0 12.0 16.0 18.0
ASTM D3776 T i |
THICKNESS 8o | 100 | 125 150 200 220
ASTM D1777 (
ACS 70 70 70 70 100 100
ASTM D4751 |
. | .
PZRMITIVITY 1.7 1.5, 1.3 1.1 0.8 0.4
ASTM D4491 | !
. . | | .

FLOW RATE 176 | 1%0 T 140 130 110 100
ASTM D4491 |

|
PUNCTURE 60 110 1.130 145 150 220
ASTM D483)3 . 1 .
MULLEN BURST 0 | 400 = 70 70 730 810
ASTM D3786 | |

!
TRAPIZOID T~ "R 0 } 90 "0 110 150 180
| ‘ .

GRAB TENSILE 155 215 280 320 480 240

ELONGATION .70 / 70 - 70 70 70 20
ASTM D4632 | :

\

N '\\—'//‘

L. ASTM D4355 ¢ 95 $5 95 95 95

NONWOVEN NEEDLE-PUNCHED POLYESTER GEOTEXTILES ,
ARE IDEAL FOR USE IN SEPARATING DISSIMILAR SOILS, REINFORCING
SOFT SOILS AND IN FACILITATING AND CONTROLLING DRAINAGE. -'THEY
ARE THICK, AND AVAILABLE .IN THE WIDEST RANGE -OF WEIGHTS IN THE
INDUSTRY. THEY ARE OUTSTANDING FOR CUSHIONING AND PROTECTING -
GEOMEMBRANES, AND ARE EXTREMELY EFFECTIVE UNDER RIPRAP FOR
EROSION CONTROL.  BECAUSE THEY ARE POLYESTER, THEY OFFER
UNIQUE ADVANTAGES AS A GEOTEXTILE: EXCEPTIONAL STRENGTH,
EXTREMELY HIGH REISTANCE TO CREEP, CHEMICAL INERTNESS AND OUT-
STANDING RESISTANCE TO ABRASION AND DEGRADING ... AND ARE '
VIRTUALLY UNAFFECTED BY THE SUN'S ULTRAVIOLET RAYS. NONWOVEN
POLYESTER GEOTEXTILES HAVE EXCEPTIONAL FILTRATION PROPERTIES. .




SEAMA CORPORATION

KENT L. SOGGE, P.E.
'0 GEOMEMBRANE PRODUCTS SPECIALIST

BELLEVUE WAY N.E., SUITE 400, BELLEVUE, WA, 986004

FAX (206)462-5838 - TELEPHONE (206)462-2641

XR~-5 MEMDRANE T.INIR APPLICAT
(Exanple List)

IOCATION

5 Seaman Corporation
Wooster, Ohio

APPLICATION
(Installation Year)

Tennessee Valley Authority

Ohio State University

Glio State University
Pniversity of Maryland
Argonne National Laboratory
University of 1 as

s

BPEC
' Epergy Engineering

Confidential
University of New Mexico
lglwait Science Institute

! ma Px Canpany

‘ Iochem Corp.
Unocal Geothermal
Unocal Geothermal
Mobil 0il Corp.
Marathon 0il
Amoco Production

'Dow Corning

DATED JANUARY 1992

High Temperature Applications

Chattanooga, TN

Miamisburg, Oil
Wooster, Oi
College Park, MD
Illinois

El Paso, TX

Alabama

New Mexico

China
Albuquerntmie, NM
Kuwait

Niland, CA

Vici, OK
Calipatria, CA
East Mesa, CA
Bakersfield, CA
Kenai, AK

0, WY

Carrollton, KY

Solar . W - 26% Brine
at | ) deg. F. continuous (1981)

Solar Pond (1976)
Solar Pond (1976)
Solar Pond (1990)
Solar Pond (1982)
Solar Pond (1981)

Solar Heating Storage Cells
(1985)

Solar Heating Storage Cells
(1985)

Solar Pond (1985)
Solar Pond (1985)

Solar Pond (1986)

High Teny ature Brine (1987 &
1988)
High Te :rature Brine (1988)

High Temperature Brine (1988)

High Temperature
High Temperature Brine
(1990)

Brine (1988)
(1988)
Production Water
Brine Sumps (1989-1990)

Hi  Tenperature Brine (1991)



“l

oWl R TLOCATION APPLICATTON
(Installation Yea
U. S. Marine Corps Cherry Point, ! Secondary Contairment for Je
P . (1988, 1991)
U. S. Marine Corps Yuma, AZ Secondary Contaimment for Je

U. S. Marine Corps

Crude 0il/Salt Waler/0Oily Water A

Getty 0Oil Corporation
Chevron Corporation

Getty 0Oil Corporation
Getty Oil Corporation

Natural Gas Pi .ine Campany

AMOQO

Petroleum Corp. of Delaware
I._., Disposal Services

U. S. reau of Tand Management
Apache Corp.

Shell Western

Northerm Illinois Gas C pany

Basin Dispos: , Inc.

AROCO 0il and Gas Campany

Sun O0il Caipany

29 Palms, CA

Odessa, TX
Midland, TX
Crane, TX
Dumas, TX

Dumas, TX

Wyaning
Wyaming
Woodward, OK
Bedrock, QO
Bay City, TX
laredo, TX

Hudson, IL

Bloamfield, NM

Alaska, Wyaming,
Colorado, New
Mexico, lLouisiana,
Oklahama, Texas,
California

Michigan

Fuel (1988, 1991)

Contaimment for Je
Fuel (1988, 1991)

Lications

Crude 0il Holding Pits (1977
Salt Water/Crude 0il (1990)
Crude 0il Holding Pits (1979
Crude 0Oil/Brine Pits (1980)

Oily Waste/Ethylene Glycol ‘
(1982)

0ily Wastewater (1982)
Brine Ponds (1986)

Brine Pond (1985)

Brine Impoundment (1986)
Cr e Oil/Brine Pits (1985)
crude 0Oil/Brine Pit (1986)

Industrial Surface Impoundme
- Brine (1984)

Brine Storage Pond (1985)

Crude 0il/Brine Pits
(1984-Present)

0Oily Wastewater Impamdment‘
(1982)




Permian Brine

Warren Petroleum

OWNER IOCATION APPLICATTION
(Inst: lation Ye

Pyote, 1X Crude 0il Holding Pits (1979)

Imperial, TX Crude 0il Holding Pits (1980)
Merkel, TX Brine Storage Ponds (1980)

Merkel Salt Water
Disposal, Inc.

Shell 0il Campany

Sabanna Water Injection
Igseon Caparny, USA
Exxon Campany, USA
Chevron

thevron Resources

Kimball Production Company
Sun ~ ploration

UG, Inc.

Bresser Industries

AMOQO Production Campany

Basin Disposal

Shell 0il

Exoton Company, USA

. Chevron

Deer Park, TX

Cross Plains, TX

West Yellow Creek,
MS

Waynesboro, MS
Crane, TX
Norman Wells,
N.W.T.

Pecos, 1X

Texi

Kansas

Mississippi

1o y, OK

Texas

New Mexico

Ruth, MS

Andrews, Texas

Midland, Texas

Brine and Acid Storage Pord
(1981)

Brine Storage Pond (1981)

Crude 0il Holding Pits (1981)

Crude Holding Pits (1983)
Crude 0il/salt Water Pit (1990)
Drilling Fluid Contairment
(1987)

High Temperature Water (1981)
Crude 0il Holding Pits (1983)

Salt Water Storage Impoundment
(1985)

Crude Oil Holding Pits (1985)

Salt Wal Storage Impoundment

(1984)
Crude 0il Holding Pits (1983)

Salt Water Storage Impoundment
(1985)

Salt Water Storage Impoundment
(1989)

Salt Water Storage Impoundment
(1986)

Salt Water Storage Impoundment
(1989)



CWNER IOCATION APPLICATION
(Installation Yea:
Exxon ( pany, USA Baytown, TX Floating Boam — Crude Oil
Contairment (1985)
Coal Liquid Co any Mulberry, FL Oily Sludge I undment (198:

Olin Corporation
U. S. Navy
Pioneer Transport Campany

General Motors

General Motors

Southern California Gas

Kenridge 0il Campany

Derby 0il Ca any

Alyeska Pipeline Service Co.

1V Cam wy

Capitol City Airport

Thriftway Refining

k1l Paso Natural Gas

Union Texas Oil Campany
Helton Oil Campany

Snaohamish County

Marathon 0il

Ashtabula, OH
Mayport, FL
Hennessey, OK

Kalamazoo, MI

Fairfax, KS

Needles, CA

Bakersfield, CA
Wichita, KS
Valdez, i
Valdez, Seward,
Whittier, AK

Lansing, MI

Farmington, NM

Texas, New Mexico

Farmington, NM
Helton, OK

Washington

Alaska

0il/Water Separator (1983)
0il/Water Separator (1989)
Crude 0il Holding Pits (1983)

0Oil-Contaminated Storm Wat
Impoundment (1991)

Oil—-Contaminated Storm Water
Impoundment (1991)

Salt Water Holding/Evaporat
Impoundment (1991) i

Crude 0il Holding Pits (1983)
0ily Watewater Impoundment ‘
(1989)
(1989)

0ily Wastewater Impoundment

|
0ily Wasl = anch t--I

|

|
(1989)

Fuel - Contaminated Runoff
Impoundment (1989)

Evaporation Pond (1989)

Salt Water Storage Impoundmen
(1985)

Salt Water/Crude 0il (1985)
Brine Storage Tank (1978)

0ily Wastewater Impoundment
(1985) ‘

Salt Water/0il Impoundments
(1988, 1989, 1990)




OWNER LOCATION APPLICATION
(Installation Year)
AmoCco Colorado-Wyaming Production Water Sunps (1990)
i ng Applications
1 lco Nevada Cyanide Pond at Gold Mine (1984)
Gold t :ld Mining Santa Fe, NM Cyanide Pond at Gold Mine (1984)

Island Creek Coal Cunpany
Mineral Exploration Company
g91d Field Mining

3\-‘1
Magma Copper

S
3 .

Cypress Mineral Co.

&

Phelps Dodge

.
aud

Confidential
Wéstinghmxse
Revere Copper & Br

Gold Bond Ice Cream

NASA
WRC Processing Company

Dow Corning Glass Works

'Weyedlauser

rest Products Campany

Miscella ous Industrial F

West Viryinia
Pikeville, KY

Brawley, CA

San Manuel, AZ

Copperstone, AZ

Ignacia, AZ

Oklahama

Fernald, Ol

] NY

Henderson, NV

Chalmette, IA

Pennsylvania

Corning, NY

Springfield, OR

Panama City, FL

Acid Mine Drainage (1987)
Dam Face ner (1988)

Heap Leach Pad Ditches
(1987,1988, 1989)
Electrowinning Process Pond -
Copper (1985)

Heap leach Pad Ditches
. ocoundment (1987)

Copper Processing Wastewater
(1989)

»ess Applications

Industrial Surface Impoundment -
Radiocactive sludges (1978)

Denitrification Wastewater
(1987)

Conl . of Pic Liqu
(1983-86)

Process Wastewater (1987)

Industrial Surface Impoundment -
sulfuric acid (1979)

Metal Hydroxide Holding Pit
(1983)

Industrial Wastewater
Impoundment (1979)

Floating Baffle-Pulp and Paper
Waste (1986)

Floating Baffle-Pulp and Paper



9

Waste (1985)
OWNLER TOCATTON APPLICATION
(Installation Year
Millar Western Pulp Whitecourt, Floating Baffle-Pulp and Pape
Alberta Waste (1987)
Coastal Coca Cola Marion, SC Floating Baffle - Food

DuPant Cc _ iny

Tasty Bird Foods

Alto Dairy

Coca Cola Bottling Co.

Patco Corporation

Duke Power

Sun 0il Company

C on __per Campany

Enpire Kosher Poutry
Jacksonville Electric Authority
Tyson Foods

Cargill Corporation

Penn-York Power Company
Penn-York Power Campany

James River Corporation

Farmland Industries

0ld Hickory, TN

Natural Dam, AR

Plymouth, WI

Sandwich, MA
Missouri

Salem, SC
Yabucoa,

Puerto Rico
Canton, FL
Mifflintown, PA
Jacksonville,FL
New Holland, PA

Buena Vista, GA

New York
New York

Pennington, AL

Doniphan, NB

Processing Waste (1985)
Pl : Runoff I oundment (198
\

Floating Baffle - Food |
Processing Waste (1985) |

Cheese Plant Impoundment (199
Floating Baffle — Food
Processing Waste (1985)

Floating Baffle - Food
Processing Waste (1985) ‘

F1 :ing Baffle - Power Plant
Wastewater (1985)

Fire Water Ponds (1979)
Floating Baffle - Pulp 1d Pa
Waste (1986)

Wastewater Treat it Impoundm
(1990)

Acidic Wastewater Impoundment
(1985,1987)

Chicken Processing Wastewater
S. e Impoundment (1988)

‘Chicken Processing Wastewater

_undment (1989)
Aeration Pond (1983)
Aeration Pond (1985) ‘

Floating Baffle - Paper Mill
Polishing Pond (1990)

Urea Storage Pord (1984)




OWNER

LOCATION

APPLICATION
(Installation Year)

Deep Run Packing Company
Georgia Pacific

Amax Zinc Campany

Westinghouse Electric Co.
International Paper Co.
(S:anidential

Nr Cap Industries

Brookha\ . National Laboratory

Ll

FADS Group

Confidential

Yasic Corporation

American Electric Power

Tri Fertilizer Co.
AT & T
Energy Plant Constructots

City of Creston/LaBatts Brewery
Westvaco
MDF, Inc.

'Canadian Harvest

Pennsylvania
Gilman, VT

E. st. Louis, IL

Abingdon, VA
Mobile, AL
Norfolk, Nebraska

Manning, SC

Uptown, NY

Pennsylvania

Japan

Dover, DE

Columbus, O

Rocky Mount, NC
Illinois
Houston, TX

British Columbia

Iakeland, FL

Albuquerque, NM

Cambridye, MN

Wastewater Impoundment (1992)
Fire Water Storage (1984)

Process Water Storage
Impoundmer  (1983)

Process Water Storage (1984)
Pulp Waste ILagoon Baffle (1985)
Manure Storage (1987)

Floating Baffle - Neutralization
Process Wastewater (1988)

Radiocactive Wastewater
Impoundment (1988)

Coal Prep Plant Runoff (1988)

Process Water at Nuclear Power
Plant (1988)

Pickle Sludge Lagoon (1988)

Acid Wastewater Impoundment
(1987)

Urea Storage Porxd (1988)
: Etching »lution "~188)
Process Water Storage (1983)

Anaercbic Impoundment - Brewery
Waste (1991)

Industrial Stonmwater Retention
(1985)

Formic A« 1 Process Waste
(1983-84)

Grain Processing Anaerobic
Lagoon (1989)




OWNER IOCATTION
Canfidential Houstaon, TX
Continental Can Co. Perry, GA
Dow Corning Midland, MI
Hallet Dock Campany Duluth, MN

0lin Corporation

Confidential

Olin Corp.

Gulf Power Conpany

Wright Corporation

Iubrizol Corporation

Iubrizol Corporation

Shell Western

Lindsey Manufacturing

Williams Pipeline Campany

Monsanto Campany
Norlite Corporation
Mercer landmark, Inc.

Champion Paper

Ciba Geigy

Jacksonville, FL

Jersey City, NI

Alabama

Lynhaven, FL

Reigelwood, NC

Deer Park, Texas

Deer Park, Texas

Michigan

Lindsey, NB

Oklahama

Inling, 1A
Albany, NY
Celina, OH

Pensacola, FL

Mabile, AL

APPLICAT XN
(Installation Year)

Sulfuric Acid Spill Retention
Pond (1981)

Process Acidic Wastewater (19
Plant Runoff I »undment (199
Urea Storage (1978)

Acidic Wastewater (1986)

Vapor/Odor Barrier Underbuild
(1990)

Cooling Water Pond (1986)

Neutralization Impoundment
(1990)

Formaldehyde/Ammonia Was
(1990)

|
|
Stormwater with Organics Tank

Liners (1991)

Proce: Wastew : Iy dr
(1982)

Secondary Contairment for
Sulfinol (1986)

Plating Rinse Water (1984)

Secondary Contaimment for
Ammonium Nitrate (1986)

Sludge Drying Beds (1987)
Sediment Pond (1990)
Urea Storage Pords (1986)

Floating Baffle - Pulp & Pape
Wastewater (1986)

Spill Impoundment - Chemlcal‘
Storage Warehouse (1991)



LOCATION

APPLICATION
(Insti lation Year)

Xerox Corp.

Tasty Bird - Tyson Foods
Naval Weapons Station
Martin Marietta

odeorgia Power Campany
C‘I';ormosa Pléstics

e

Chemical Waste Management

Philadelphia Gas Works

:flickory Springs Manufacturing

Kentucky Laundry

——

1 '+ E gy | relom Co.

Bonneville Power Admin.

Ashland Petroleum Company

United Refinery

City of Hodgkins

bsiemens Energy

Rochester, NY
Ft. Smith, AR
Cocho Junction,

California

Paducah, KY

Waynesboro, GA
| :on Rouge, IA

Wood River, IL

Philadelphia, PA

Micaville, NC

Jamestown, TN

Industrial Stormwater Retention
(1986)

Chicken Processing Wastewater
(1986)

Industrial Wastewater
Impoundment (1988)

Chlorine/Neutralization
Impou ment (1990)
Deioni: | Water Storage (1987)
Secondary Contairment of

Industrial Wastewater (1984,
1989)

Tank Liner - 0il (1990)

Caustic Neutralization

Impoundment (1989)
Fire Water Storage Pond (1990)

Die-Wash Wastewater Impoundment
(1990)

Fuel Containment A lications

South Be . 1IN

Oregon, Montana,
Washington

Ashland, KY

Bradford, PA

Illinois

Albuquerque, NM

Secordary Con' imment for Fuel

Stc  jye (1982)

Secorndary Contaimment for PCB
contaminated Transformer Oils
(1985, 1989)

Secondary Contaimment of Oily
Wastewater (1988)

Oily Wastewater (1987)

Secondary Contaimment for
Tr. s;former Oils (1982)

Secondary Conta. nent for
Transformer Oils (1987)




OWNER TOCATION APPLICATION
(Installation Year)
Eastman Kodak Coupany Rochester, Secandary Contairment for Fuel
0il (1986)
Georgyia Power Campany Atlanta, GA Contaimment of Motor

Ashland Petroleum Company

Manitoba Hydroelectric

Ashland Chemical Campany

Public Service of New Hampshire

Kiwi Brands

3M

Consolidated Chemical

Cannon B

Hamestead Air Force Base

Truckstops of America

General Electric

Manitoba Hydro

Manitoba Hydro

Carolina Freight

Kentucky, ©hio,
Minnesota
Pennsylvania

Winnepeqg, Manitaba

Baton Rouge, LA

Manchester, NH

Douglasville, PA

berth, Ontario

Ferrel, Yukon Terr.

—-avis, NM
Honestead, FL
Knoxville, TN
Circinnati, OH
Winnepeg, Manitaba
Brochet Station,

Manitaba

Sauk Village, IL

0il (1985, 1986)

Secorndary Contaimment for
Diesel, Jet Fuel, Kerosene,
Naptha, Ethanol, Methanol
(1987-90)

Secondary Contaimment for
Transformer

Contairment for
thanol (1989)

Seco ry Contain 1t for
Transformer 0il (1990)

Secondary Contairment of Mi
Spirits (1987)

Secandary Contaimment of Fuel
0il (1987)

Secondary Contain nt of Fuel
0il (1987)

Secondary Containment of JP4
(1988)

Secondary Contaimment for Jet
Fuel Storage (1985)

Secondary Containment of
Diesel (1991)

Secondary Contaimment for Jet
Fuel Storage (1987)

Secondary Contairment for Dies
Fuel (1986)

Secondary Contaimment for Dies
R . (1987)

Secondary Containment for Abl.
ground (1990)



OWHER

TOCATION

11

APPLICATION
(Installation Year)

Gulf Canada
Port Clarence

City of Seattle

Malstrom Air Force Base

“entral Hudson Gas & Electric

o~

- Confidential

“Northern Canadian Power Commission

)

';Martin Marietta - Dept. of Energy

Confidential

—

General Motors

o
Exxon Co. USA

Simnons Air Lines
Boeing Co.

City of Farmington
Data General

'Niagara Mohawk Power Co.

Peace River,
Alberta Canada
Alaska

Washington

Great Falls, MI

Albany, New York

West Virginia

Inuvik, N.W.T.

Oak Ridge, 1IN

Oregon

Kalamazoo, MI

Oxnard, CA

lansing, MI

Lake Charles, 1A

New Mexico

Colorado Springs,

Q

Syracuse, NY

Secc ary Contaimment for Diesel
Fuel (1985)

Secondary Contaimment for Diesel
Fuel (1988)

Secondary Contairment for PCB-
Contaiment Transformer Oils
(1985)

Primary Contaimment for Jet Fuel
(1985)

Secondary Contairment for Fuel
0il (1990)

Ground Water Cut—off Wall for
Diesel Fuel (1986)

Secondary Contaimment for Diesel
Fuel (1986)

Secondary Contaimment of PCB -
Contaminated Soil (1989)

Secondary Contairment of
Aircraft 0il on Airplanes
(1989)

Fuel Contairment Runoff
TImpourndment (1990)

Secondary Contaimment for Diesel
Fuel (1987)

¢ ondary Contaimment for Jet
Fuel (1985)

Secondarv Contaimment for Jet
Fuel (19!

Secondary Contaimment for Diesel
Fuel (1985)

Secondary Contaimment for Diesel
Fuel (1986)

Secondary Contaimment for
Transformer 0il (1987, 1990)



OWHER

TOCATION

APPLICATION
(Installation Year

Plaines Electric Power

Wheeler Air Force Base

Ontario lydroelectric

U. S. Coast Guard

Capitol City Airport

Indiana Municipal Puwer Agency

Indiana Municipal Power Agency

Louisiana Offshore 0il Port
Alyeska Pipeline Service Co.

Pratt Whitney Aircraft

D Air Forx

Martin Marietta

Tyree Contraclors

Dane County Airport

Haskill Corportion

Duke University

Grand Forks ArFB

TRW

Albuguerque, NM

Honolulu, HI

Ontario

Erie, PA

lansing, MI

Ricluwond, IN

Arderson, IN

New Orleans, IA
Valdez, AK

West Palm Beach, FL

ilel X

Orlando, ...

Loiyy Island, NY

Madison, WI

Bellingham, WA

Durham, NC

North Dakota

Houston, TX

Secondary Containment for
Transformer Oil (1987)

Secondary Contaimment of Jet
Fuel (1987)

Secondary Contaimment for Die
Fuel and Fuel 0il (1986)

Secordary Contaimment for Die
Fuel and Fuel 0il (1986)

Secondary Contairment for Jet
Fuel (1986)

Secondary Contaimment for
Fuel 0il (1991)

Secondary Contaimment for Fue
0il (1991)

Jet Fuel Burn Pit (1988) '
Fire Training Pit (1988)

Primary Contaimment of Jet Fu
& Water (1985-1986)

i1 s C
Fuel (1985)

Secondary Contairment for Diec
Fuel (1987)

Secondary Contaimment for Dies
Fuel (1984-85)

Runoff Impoundment to hold
Ethylene Glycol and JP4 (1991)

Secondary Contaimment for Dies
Fuel (1986)

Secondary Contairment for No.
Fuel 0il (1986)

Fire Training Pit (1988)

Secondary Containment of Diese
Fuel (1987)



OWNER

LOCATION

13

APPLICATION
(Installation Year)

Chevron Resources
Trans Alberta Utilities
Petro Canada

Sandia Ial

Alyeska Tank Farm

“exas Eas' mn

Lo
i

ESso Canada

oy, ¥
s

Mayport Naval Station

o

?ugtam Power Plant
State of New Mexico
Ig%sociaw l Air Center
Chandler-Evans Corp.
Enterprise 0il Campany
Standard 0il of Ohio
Australian Coast Guard

Canadian Coast Guard

Norman Wells,
N.W.T.

Alberta

Dawson Creek,
Alberta
Albuquerque, NM

Valdez, AK

Seymour, IN

Nova Scotia

Jacksonville, FL

Henderson, NV

Albuquerque, NM

Dallas, Texas

ILove Field

, CT

Loudon, 1IN

Dayton, Ol

Australia

Canada

Secondary Contaimment of Diesel
Fuel (1988)

Secondary Contairment of
Transformer Oil (1988)

Secondary Contaimment of Diesel
Fuel (1988)

Secondary Contaimment of Fuel
0il (1988)

Secondary Contaimment for Crude
0il (1987)

Contaimment of Gasoline, Jet
Fuel & Fuel 0il Containmanted
Storm Water (1988)

Secondary Contaimment of Diesel
Fuel (1986)

Secondary Contaimment of Diesel
Fuel (1989)

Secondary Containment of Diesel
Fuel (1991)

Secordary Contaimment for Jet
Fuel (1988)

Secondary Contaimment for Jet
Fuel (1987)

Ground Wa - Cut-off Wall - Ji
Fuel (1988)

Secondary Contaimment for Was
0il (1987)

Contaimment of Fuel &
Contaminated Run—off (1987)

Bunker 0Oil Primary Contaimment
(1986)

Bunker Oil Primary Containment
(1986)




OWNER

IOCATION

APPLICATION
(Installation Yea

City of Dallas

State of New Mexico

io Edison

Sikorsky Aircraft

Indiana-Michigan Power Co.

Solar Corporation

Redstone Arsenal

Nestle's Corp.

City of Farmington

Naval - tion

Shell 0il Ccampany

Peach State Rulber

Port of Portland

Trans Mtn. Enterprises

U. S. Air Force

U. S. Air Force

Texas

Albuguerque

Akron, OH

New Haven, CT

Ft. Wayne, IN

San Diego, CA

Huntsville, AL

Milwaukee, WI

New Maxico

‘ietta, GA
Edinonton, Alberta
Tucker, GA
Portland, OR
Vancouver Airport,
BC

Grand Forks AFB, ND

Castle AFB, CA

Secondary Containment for Dis
Fuel (1986)

Jet Fuel Contaimment - Fire
Training Facility (1988)

Secordary Containment of
Transformer 0il (1989, 1990)

Secondary Contaimment for
Hydraulic Fluid (1991)

Secondary Contaimment of
Transformer 0il (1990)

Secondary Containment for Die
Fuel (1987)

Secondary Contaimment for Jet
and Diesel Fuel (1988)
oS

Secondary Containment for
0il (1987)

Secandary Contaimment for PCE
Cantaminated Transformer Oil
(1988)

Secondary Cor i - Jet
Fuel (1988)

Secondary Contairmment for Die
Fuel (1989)

Secordary Containment for
Transformer 0il (1990)

Run—-off Containment - Jet Fue
Storage Areas (1989)

Groundwater Cut-off Wall - Je
(1989)

Aboveground Secandary Contain
ment ~ JP4 (1989)

Abaveground Secondary Contai
ment -~ .4 (1990)
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' OWNER IOCATION APPLICATION
‘ (Installation Year)
Tampa Airport Florida Runoff Impoundment for Parking
Area (1990)
Floating and 'l'op Cavers
McCain Foods Hames, France Floating Cover - Methane

Brown Packing Co.

pppppp

Gardiner Phosphorus Co.

——

¢ormell University

o~

McCain Foods
!
|

A. E. Staley

Mid-American Dairies

City of Memphis

)

Gaffney, SC

Hames, France

Whittelsey, England

Bethune, France

Tampa, FL

New York

¢ irlottetown, PEIL

Iafayette, IN

Springfield, MO

Tennessee

Contaimment in Anaerobic Iagoon
(1980)

Floating Cover - Methane
Contain nt in Anaerobic Lagoon
(1988)

Floating Cover - Methane
Contaimment in Anaercbic Lagoon
(1988)

Floating Cover - Methane
Contaimment in Anaerabic Lagoon
(1989)

Floating Cover - Methane
Contaimment in Anaercbic Lagoon
(1987)

Top Cover for Phosphoric Acid
Tanks - subjected to fumes at
elevated temperatures (1987)

Floating Cover - Methane
Contaimment in Anaerobic Lagoon
(1981)

F. 1 - M c -
taimment in Anaercbic Lagoon
(1990)

Floating Cover - Methane
Contaimment in Anaerobic lagoon
(1985)

Floating Cover - Methane
Contaimment in Anaercbic Lagoon
(1985)

Floating Cover - Methane
Containment in Anaerobic Lagoon
(1990)



9

OWINER

TOCATION

APPLICATION

(Installation Year

=

Quesnel River Pulp

Alco Aluminunm

Iwin City Foods

Canadian Harvest (Div. of Conagra)

Rohm & Haas

Cornell River Pulp Mill

E1lf Oil

U.S. EPA - Cano Refinery

Confidential

Farmland Industries

Farmland Industries

City of Creston

Arizona Dairies

17T Rayonier

Pima County

British Columbia

Frederick, MD

Prosser, WA

Canbridge, MN

Babylon, NY

British Columbia

Pau, France

Westville, IN

India

Doniphan, NB

Lawrence, KS

British Columbia

Phoenix, AZ

Port Angeles, WA

Tucson, AZ

Floating Cover - Methane Con-
taimment in Anaercabic Lagoan
(1990)

Floating Cover - Runoff Water
(1990)

Floating Cover - Methane
Containment in Anaeradbic lagc
(1987)

Floating Cover - Methane
Cantainment in Anaerabic lago
(1989)

Top Cover for Acid Tanks (199
Floating Cover Methane

itaimnent in Anaeradbic lLago
(1989)

Floating Cover - Refinery Rx‘
off (1988)

Floating Cover - Refinery
Wastewater (1987, 1989)

Floating Covers -  ‘hane
iinment in Anaerabic Lago
\---.', 1988, 1989, 90)

Floating Covers Ammonium
Nitrate (1984)

Floating Covers - Ammonium
Nitrate (1987)

Floating Cover-Methane Con-
taimment in Anaerabic Lagoon
- Brewery Waste (1991)

Top Cover - Methane Containmes
in Anaeradbic Digestor (1982)

Top Cover — Methane Contairme:
in Anaerabic Digestor (1980)

Floating Cover - Sewage Slud!
Storage Basin (1986)
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OWNER ILOCATION APPLICATTON
(Installation Year)

M & M Dairies Gonzales, CA Top Cover - Methane Contairment
in Anaerobic Digestor (1985)

J. H. Miles Co. Norfolk, VA Floating Cover - Methane Con-
taimment (Clam Processing
Wastewter)

City of San lajeo California Floating Cover - Sewage (1991)

Hollywood Brands

:Bnisyn Power Company
e

sHorth Carolina State University

Consolidated Waste Services

o

Tuis Farms

oy
i

City of Eau Claire
City of Grinnell

City of Indianola

Casco Company

GLI, Inc.

Centralia, IL

Hawaii

Raleigh, NC

Norridgewock, ME

Iodi, CA

Wisconsin

Towa

Iowa

Cardinal, Ontario

Newport, TN

Floating Cover - Methane
Containmment in Anaerdbic
Digestor

Top Cover - Methane Contairment
in Anaercbic bDigestors (1986,
1989)

Top Cover - Methane Containment
in Anaercobic Digestor (1985)

Floating Cover - Sanitary Land-
fill Ieachate Pond

Top Cover - Methane Contaimment
in Anaerobic Digestor (1985)

Suspended Cover — Methane
Contairment in Anaercbic
Digestor (1984)

Suspended Cover - Methane
Contaimment in Anaercobic
Digestor (1984)

Suspery ¢ er - Methane
Contairmment in Anaercbic
Digestor (1984)

Floating Cover - Methane;
Contaimment in Anaercbic
Digestors - Corm 0Oil
Wastewater (1988)

Floating Cover — Methane:
Containment in Anaercbic
Digestors - Pharmaceutical
Wastewater (1988)



P
rrrrr

(

OWHNER IOCATION APPLICATTON
(Installation Yeal
High's Dairy Fredericton, MD Floating Cover-Methane Contai

City of Fairfield

City of East Liverpool

City of New Oxford

City of Halton

Browning Ferris

U. S. Ammy Corps of Engineers

City of Bradenton

City of San Francisco

City of Madison

U. S. Dept. of the Interior
U. S. Dept. of the Navy

Mchonald's Corporation

City of lake 1RJ

Ohio

Ohio

Ohio

Alberta

Miscellaneous Applications

New Ihdson, MI

Michigan

Florida

California

Wisconsin

Kentucky
Kings Bay, GA

Vancouver, B.C.

Texas

ment in Anaerobic Digestors -
Dairy Waste (1989)

Top Cover - Methane Containme
in Anaeracbic Digestor (1987)

Top Caver - Methane Containme
in Anaerabic Digestor (1987)

Top Cover - Methane Containme
in Anaercbic Digestor (1987)

Floating Cover - Methane
Contaimment in Anaercbic
Digestor (1988)

Sanitary landfill - XR-5 used
side slopes of 190' - excell
tensile strength required (1
1986, 1987, 1989)

Riprap Liner - high puncture
resistance required and
cantainment of PCB -Contamina
Sludges (1984)

Sea Wall - Prevention of salil
intrusion into fresh water
supplies (1983)

Erosion control under steep
water supply line; XR-5 laid «
irregular rocks (1985)

Sanitary landfill lLeachate Dre
(1985)

Sewage lagoons (1983)
Sewage lLagoons (1986)

Underliner for Floating
Restaurant (1986)

Sewage Iagoon (1986) ‘
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' OWNER IOCATION APPLICATION
(Installation Year)
Confidential Monterey Park, CA Methane arrier under building

City of Savannah

Municipality
Municipality
City of Brooklyn

:\E}hterprise Building Corp.
@-‘

Michigan Dept. of Transportation

JBrowning Ferris

&

' ‘City of Austin

U. S. Park Service

. S. Army Corps of Engineers
HQpe Indian Reservation
Effingham County

White Sands Lockheed Corp.
Pacific Gas & Electric Co.
Parizian's

City of Arkadelphia

City of Malvern

Missouri

Florida

Wyaming

Ohio

Tampa, FL

Kalkaska, MI

Arbor Hills, MI

Texas

Blanding, Utah

Ft. Stewart, GA

Arizona

Georgia

las Cruces, NM

Alabama

Arkansas

Arkansas

(1986, 1988)
Sewage Contairment (1986)

Floating Baffle - Sewage Lagoon
(1986)

Floating Baffle - Sewage Lagoon
(1986)

Sanitary Landfill Cutoff Wall
(1991)

Storm Water Ditch ner under
Rip-rap (1986)

Salt Storage Runoff Impoundment
(1987)

Landfill Runoff and Leachate
Impoundment (1991)

Floating Baffle - Municipal
Sewage (1986)

Sewage Lagoon (1986)

Liner for Vehicle Wash Facility
(1987)

Floating Baffle -~ Municipal
Sewage (1986)

Floating ifle - Municipi ~
Sewage (1986)

Tank Liner (1988)
Stormwater Ditch Liner (1986)
Water Barr! (1986)

Floating Baffle - Municipal
Sewage (1987)

Floating baffle - Municipal
Sewage (1987)
























Berm Liner Stress Analysis

Purpose

The purpose of this analysis is to calculate the maximum acceleration that a
loaded tank trai 2r can attain before the berm liner will fail in shear.

The maximum stress nn the berm liner occurs during acceleration during
starting. The fai re mode is assumed to be shear of the PVC polymer coating
under the driven @ 2. No credit is taken for the polyester fiber
reinforcement.

Assumptions

1.

The tensile strength of general, non-rigid PVC is taken as 1000 psi as
referenced in the Materials Journal (December 1989, page 168). This is
a conservative assumption because the listed range of tensile strength
is 1000-3500 psi.

The shear strength is taken as 50 percent of the tensile strength.
This is a conservative estimate because the shear strength is 60 to
70 percent of the tensile strength for most materials.

1 : loaded weight of the combined tractor and trailer is 78,000 1bs.
The weight over the driven wheels is 17,000 1bs.

The tire pressure is 125 psi gage.

Calculations

o 1.

Contact area (A) of the driven wheels: A = 17,000 1bs /125 psi =
136 square inches

Mass (m) of the tractog and trailer: m = 78,000 1bs force/32.2 ft/sec®
= 2422 1bs force - sec/ft

» 1 needed to accelerate the tractor and tra 2r to an acceleration
(a) 1s equal to the reaction shear force in the berm (F).
F=mea then a=F,
Shear in the berm (7) is equal to the reaction force (F) distributed
divided by the area of contact (A) of the driven tires.
7 = F/A then F=7eA
Combining statements 3 and 4: a = F/m = 7¢A/m.

Assuming that the maximum shear allowable is 500 psi, the maximum
allov »>le act eration can be calculated as follows:

a = 7®A/m_= (500 psi) (136 square inches) / (2422 1b force-sec?/ft) =
28 ft/secz.

1 of 2










































Weather Resistance of Plasticized Polyvinyl Chloride

The Encyclopedia of Chemical Technology, volume 18, page 148 (Kirk-Othmer
1982) contains test data on the weather resistance of plasticized polyvinyl
chloride (PVC). The test used 0.5-millimeter thick, unbacked sheet PVC

¢ :aining 1 part carbon black per hundred parts rubber. The sample was
continuously exposed to solar radiation at Miami, Florida. The sample was
oriented to be facing due south at a 45 degree angle to the horizontal. The
following results were obtained:

e Micro-Masland cold cracking at 0 °C (32 °F) (modified from
ASTM D 1790-62) did not occur for 5 years

e 180 degree bend failure (cracking at room temperature) did not occur
after 15 years

o final failure (severe discoloration, cracking, and tearing) did not occur
after 15 years.

The above ultraviolet exposure conditions should be at least as severe as
tho: found at the Hanford Site. Therefore, significant degradation to the
berms due to weathering at the pilot plant is not expected.

Chemical Resistance of Polyvinyl Chloride

Polymer Science & Engineering, second edition, volume 9, pages 362-3 (Mark

et al. 1987) contains a table titled "Resistance of Plastic Against
Chemicals." This table shows that at 25 °C (77 °F), PVC generally has good
chemical resistance but is subject to attack by aromatic solvents, chlorinated
solvents, esters, and ketones. The 242-A Evaporator process condensate could
potentially contain chemicals from all of these classes. However, there are
three mitigating factors that would significantly decrease any potential
chemical attack of the berm.

e The concentration of these chemicals in the 242-A Evaporator process
condensate always has been very low. The combined organic contaminant
level in 1 likelihood will be le: than 100 par per million
(0.01 percent).

e The berm will be inspected daily during use and will be emptied out
promptly upon detection of any liquid.

¢ The berm was designed for much more severe service, i.e., to provide
secondary containment for aviation fuel leaks. The PVC is modified with
Elvaloy (a product of the E. I. Dupont de Nemours & Company) to increase
its chemical resistance.

Analysis prepared by:

D. E. Scul v
Effluent Process Engineering
Westinghouse Hanford Company
April .7, 1992
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Table 5B-2. Calibration Schedule.
(sheet 3 of 3)
Equipment Type Function Calibration requirement
number

1 VV-dpis Safety When the differential Functional test
pressure exceeds the annually. No
operating limits the calibration required.
switch sends a signal
to the high or low
pressure visible
alarms.

2 VV-dpah Safety Energizes a visible Functional test
alarm when HEPA filter | annually. No
pressure is too high. calibration required.

3 VV-dpal Safety Energizes a visible Functional test
alarm when HEPA filter | annually. No
pressure is too low. <dalibration required.

4 VV-ps Safety When the pressure of Functional test
the vent header is too | annually. No
low the switch sends a | calibration required.
signal to the visible
Tow preseimn ~Tnwm,

- Veoal Safety Energizes a visible Functional test
alarm when vent header {.annually. No
pressure is too low. calibration required.

930315.0823

APP T5B-2.3
























LY

0O ~NOUIH WM

921021.1301

WP —

DOE/RL-91-28, REV. 0A

10/30/92

TABLES
Hanford Facility Incident Categorization . . . . . . . . . . .. APP 7A-3
Eme ency Control Centers . . . . . . . . . . . . . . . . . ... APP 7A-7
Haniurd Facility Alarm Systems . . . . . . . . . . . . . . .. APP 7A-24
Fire Department Equipment List . . . . . . . . . .. ... .. APP 7A-26

APP 7A-iv










DOE/RL-91-28, REV. 0A
10/30/92

3.0 IMPLEMENTATION OF THE CONTINGENCY PLAN

The decision by the BED to implement the Plan depends on whether an
incident in progress has the potential to threaten human health or the
environment. After being notified of an emergency, the BED proceeds to the
section and evaluates the situation. Based on the evaluation of the event,
the BED will implement the actions described in this Plan to the extent
necessary to protect human health and the environment.

OCOONOO L WRN —

11 Incidents that pose a potential threat to human health and/or the

12 environment discovered by TSD unit personnel require immediate notification of
13 the BED and the Hanford Fire Department. Personnel may respond, in accordance
14 with the procedures given in TSD unit-specific contingency plans, before the
15 arrival of the BED, as long as such response is within their level of

16 training. The Hanford Fire Department is contacted on all dangerous materials
17 or mixed waste incidents as the designated incident command agency.

19

20 4.0 EMERGENCY RESPONSE PROCEDURES

21 :

22

23 Emergency response procedures have been established for each specific

24 TSD unit. The initial response to any emergency will be to immediately

25 protect the health and safety of persons in the immediate area.

26 Identification of released material is essential to determine appropriate

27 protective actions. Containment, treatment, and disposal assessment will be
28 the secondary responses.

29

30 The following sections describe emergency actions for personnel for
31 several different types of emergencies that might occur on the Hanford
32 | cility.

33 )

34 : ,

35 4.1 EVENT CATEGORIZATION AND NOTIFICATION

36 _

37 There are three categories of incidents on the Hanford Facility:

38 offnormal event, unusual occurrence, and emergency. A description of these
39 categories is contained in Table 1 and implemented through the DOE-RL's and
40 contractors' procedures.

42 Incidents are categorized based on degradation of TSD-unit safety systems
43 and impact to other TSD units, employees, structures, public safety, and the
44 environment. Incidents categorized as offnormal events and unusual :
45 occurrences are communicated to Ecology as described in Section 10.0.

47 Those incidents that are categorized as Emergencies are further

48 classified into one of three levels: Alert, Site Area Emergency, and General

49 Emergency. The criteria for Alert, Site Area, and General Emergency also are

50 described in Table 1. Incidents that are classified into one of the emergency
51 «classes also are communicated to onsite and offsite p. :onnel and agencies as

52 described herein and in Section 10.0. Notifications are made according to the
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Isolate from employees:

- Cordon off access

Place apparatus to block roadways
Use Hanford Patrol roadblocks

Use unit/vehicle PA systems

Sound appropriate alarms.

Determine type of hazardous materials involved:

- Occupancy/location

- Container shapes

- Markings and colors

- Placards and labels

- Shipping papers

- Consult reference materials (U.S. Department of Transportation,
National Institute of Occupational Safety and Health Pocket Guide to
Chemical Hazards)

- Unit managers/employees.

Notify the appropriate manager of the incident and ensure that the
incident is reported properly in accordance with Section 10.0 of this
Plan

If the TSD unit stops operations in response to a fire, an explosion,
or a release, the BED will monitor for leaks, pressure buildup, gas
generation, or ruptures in valves, pipes, or other equipment, wherever
this is appropriate

Coordinate with emergency response organizations to establish a

command post, upwind and uphill of the incident:

- Ensure command post is located so as to minimize the need for
ralncation

- ct i v.on v _aicles to a se. - staging . :a

- Loordinate tasks with other responders
Activate required emergency centers

- Dispatch radiological and nonradiological field teams to help define
and locate the plume.

Rescue/evacuation can be performed by trained personnel, other than
the Hanford Fire Department, if the victim's location could present an

immediate Tife-threatening situation or further injuries to the

victim. Ensure that all personnel who enter the area are equipped

with proper protective clothing and respiratory protection

- Rescue should only be attempted when the risks have been evaluated
and are considered acceptable.

- If the risks are unknown, or considered unacceptab]e wait for the
Hazardous Material Response Team.

Complete other actions necessary to effect control of the scene,
including but not limited to the following:-

NOTE: The following steps normally are conducted and/or directed by a
Hanford Fire Department Hazardous Materials Response Team leader.
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WESTINGHOUSE HANFORD COMPANY BUILDING Page 34 of 49

EMERGENCY PLAN FOR 1706KE FACILITY Issue date: April 2, 1992
6.5.2.1 Seismic Event Response During The Event (continued)

Search for injured or trapped employees
Conduct accountability
_Render first aid
Search for.fires and other hazards
Fight fires
Turn off water, gas, and electricity
Perform facility inspection
Consider shutdown of operating systems
Arrange for rescue of personnel
Form a recovery plan

Perform cleanup.

6.5.2.2 Response During a Seismic Event.

Dur

ing an earthquake, building personnel should:

Remain calm

Stay away from windows, steam lines, and gloveboxes (indoors)
Respond to all emergency signals

Avoid objects which could fall or release hazardous material.

.5.2.3 Response After a Seismic Event.

After an earthquake:

Follow the building emergency director's instructions

Check others for injuries and administer first aid

Call 811 for emergency assistance; notify plant management

Do not use matches or lighters

Do not touch downed power lines or objects touched by downed wires
Do not use the telephone or PAX (except for emergency communications)

Establish damage assessment teams for the local area and areas beyond
the facility












32

£y

' WHC-IP-0263-1706KE
WESTINGHOUSE HANFORD COMPANY BUILDING Page .38 of 49
EMERGENCY PLi FOR 1706KE FACILITY Issue date: - April 2, 1992

Building Emergency Director (continued)

e Relay pertinent information, including telephone number and proposed
location of the technical support center.

e Establish a command post, in a safe location.
6.6.3 Toxic Fume Release

Anyone may discover a nonradioactive hazardous material toxic fume release.
Rapid communication is vital in warning personnel and notifying appropriate
response personnel. To ensure proper personnel protective equipment is used,
patching or stopping the release should not be attempted unless the toxic
substance has been positively identified.

If You Discover a Toxic Fume Release

o TREAT ALL FUME RELEASES AS TOXIC, UNLESS ABSOLUTELY KNOWN TO BE
HARMLESS.

e Avoid inhaling smoke, fumes, or vapors, even if no hazardous waste is
involved. .

¢ Do not assume that gasses or vapors are harmless just because they
Tack an odor.

e Contact the building emergency director or operations shift office
immediately and provide as much information as possible without
personal risk.

e Keep people away from the area of the release.

Building Emer--~--- ( Dire. r

¢ Identify the character, exact source, amount, and extent of any
released materials.

* Refer to the material safety data sheets for information necessary to
determine what type of respiratory and personnel protective equipment
shou 1 be used to isolate the spill area and/or stop the leak.

¢ If the emergency involves a hazardous waste storage area, contact the
plant hazardous waste coordinator to identify the materials involved.

* Notify the Patrol Operations Center at 811 and request that the Fire
Department Hazardous Material Response Team be dispatched if
assistance is required. Provide as much information as possible.

* Assign someone to meet the HAZMAT Team and direct them to the spill.
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ne s ACHMENT A

BUILDING EMERGENCY RESPONSE ORGANIZATION LISTING

A.l K Area Emergency Director

Name Location Phone
Primary: Fuel & K/D Operations Manager 1720K 3-1608

A.2 Building Emergency Directors

Name Location Phone
Primary: Environmental Demo. Lab. Tech. 1706KE 3-1589
Alternate: Environmental Demo. Lab. Mgr. 1706KE 3-4972

A.3  Staging Area Managers

Name Locati: Phone
Primary: Outer Facilities Maint. Secretary 172 3-3778
Alternate: Nuclear Mat. Control Specialist 172 3-1681
A. Evacuation Bus Drivers

Name Location "-one
Primary: " *jver 165¥E 3-3811

Alternate: open 17..x 3















