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1. TANK SYSTEM DESCRIPTION

Clean Harbors Environmental Services, Inc., retained ENVIROTECH ENGINEERING & CONSULTING, INC.,
to conduct the required 5-year assessment of Evaporator Feed Tank No. 2 (EF2), as outlined in the
previous January 2011 assessment. A visual inspection of Tank EF2 was conducted by Envirotech on
November 25, 2015. This report is a continuation of previous five-year assessments and references
the original design data developed for this tank. Evaporator Feed Tank No. 2 (EF2) is a 60-ft.-dia.
circular-steel aboveground open-top wastewater storage and treatment tank installed in July 1987.
The 360,000-gal. (nominal) tank is utilized for storage and incidental treatment of pre-treated
wastewater. Certain wastewater not requiring pretreatment may also be stored in the tank (i.e.,
contaminated rainwater, landfill leachates, etc.) After storage, the wastewater is transferred for final
treatment and/or disposal. The tank (along with a similar Tank EF1 and a tank holding reagent-grade
bleach) is located immediately east of the pretreatment area in a common-lined concrete secondary
containment system. Tank volume calculations are included in Appendix A. An "As-Built" drawing
depicting the tank details is included as Figure 1.

2. TANK SYSTEM ASSESSMENT

2.1 General Description of Evaporator Feed Tank No. 2 (EF2). Evaporator Feed Tank No. 2
(EF2) is a vertical circular carbon-steel tank with a nominal 60-ft.-dia. sitting on an 8-in.
channel that rests upon a concrete ring wall foundation. A sand base and high-density
polyethylene (HDPE) liner leak detection system is located directly under the primary tank
floor with detector pipes extending through the ring wall and liner for positive leak
identification.

2.2 Design Standard(s). The tank was constructed in 1987 and appears to be field-designed
and constructed. Although the tank appears to be a modified design, for purposes of this
assessment, structural calculations were prepared to compare the existing tank and supports
to those applicable sections in the American Petroleum Institute Standard 653 - 1995 NP
Edition (API-653) and the American Institute of Steel Construction (AISC) Manual of Steel
Construction - 8™ Edition. These calculations are included in Appendices B thru D. The
actual steel specifications by which the tanks are constructed are not known, but have been
assumed to be A36 (carbon steel).

2.3 Hazardous Characteristics of Managed Waste(s). The wastes managed in this tank are
both characteristic and listed waste, as summarized in 40 CFR Part 267, Subparts C and D.
This tank is a storage tank where aqueous-based waste materials that required oxidation,
neutralization, filtration, or settling (among other physical/chemical treatment methods) were
stored prior to evaporation or shipment off-site. Currently, the only material placed in the
tank is treated wastewater. According to Clean Harbors, the waste managed in this tank has
the following general characteristics:

° 4 <pH<13;
° N> 1;
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25

2.6

2.7

2.8

29

° Temperature = Ambient; and
° Low-Solvent Constituents.

The tank is lined with coal tar that is resistant to most constituents-of-concern. The coal tar
liner has survived well in this working environment.

With regards to the potential for corrosion, it was determined that the pH and normality
levels of the waste are the primary areas-of-concern. This was to determine the applicability
of a corrosion allowance for the tank material type and thickness.

Existing Corrosion Protection. The tank is isolated from soil and water by a ring wall, below
which is a leak detection system. This system is comprised of an HDPE liner below a layer of
sand on a concrete mat foundation. The HDPE liner and concrete mat foundation isolate the
sand from the underlying soil. Water may be entrained in the sand when placed prior to
construction of the tank bottom, but the secondary containment system is designed to drain
entrained fluids to one of the leak detection drains that penetrate the ring wall. For further
protection, a coal tar liner is employed on the bottom and sidewalls of the tank interior. In
addition, the tank has an exterior epoxy paint layer.

Documented Age of Tank. Tank EF2 was erected and installed in July 1987 and is 28-years
old as of this assessment conducted in November 2015.

Results of Leak Test. On November 25, 2015, a visual inspection of the tank system was
conducted to satisfy the requirements of a leak test. No evidence of leakage from the welds,
seams, flanged connections, valves and threaded connections was observed. The leak
detector pipes that extend through the ring wall foundation showed no indication of tank
bottom leakage.

Existing Data Obtained. The existing data associated with the referenced tank is
summarized in Table 2.1.

Calculation of Foundation Loading. The total weight of the tank and its contents equals
1,968-ton. Detailed calculations reflecting the minimum required foundation thickness and
steel reinforcement are included herein as Appendix G.

Required Structural Calculation. The calculated required wall thickness for this tank is
0.2363-in. This thickness includes 0.0625-in. added for corrosion allowance. This corrosion
allowance is based on a "best-engineering" estimate, considering the materials being treated
and a 20-yr. design life. Detailed calculations required for wall thickness and structural
analysis of the tank support system are included herein as Appendices B thru D.
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2.10
to theoretical values is summarized in Tab
can be attributed partially to the idiosyn
“couplant” and roughness of tank surface

Comparison of Actual Structural to Theo

crasies of

retical Values. The comparison of actual structural
e 2.2. Some minor variance of instrument readings
the testing equipment such as density of
st point.

I

at each te

Tank Diameter 60-ft.
Tank Height 16.9-ft.
Maximum Operating Level 15.9-t.

Material A36 (Assumed)
Wall Thickness (See Appendix B) 0.25-in.
Specific Gravity 1.3
Operating Temperature Ambient
Maximum Volume 47,785-cf
Seismic Zone 1
COMPARISON OF A CTUAL STRUCTURA L TO THEORETICAL VAL LUES FOR THE
EE2 TANK :
WALL THICKNESS COMPARISON
Calculated Required Wall Thickness 0.2363-in
Minimum Required Wall Thickness by API 653 (2.3.3.1) 0.1738-in
Original Plate Thickness 0.25-in
Measured Wall Thickness w/Coating (minimum) 0.279-in
BOTTOM THICKNESS COMPA ISON
Minimum Required Bottom Thickness by APl 653 0.10-in.
Original Plate Thickness 0.24-in.
Measured Bottom Thickness w/Coating (minimum) 0.243-in.

2.10.1 Wall Thickness Comparison.
inspection and an ultrasonic thic
walls.  Wall thickness measurem

During the November 2015 assessment, a visual
kness corrosion survey were conducted on the tank
ents of the interior protective surface ranging from
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0.270-in. to 0.314-in. exceeded the minimum required wall thickness of 0.2363-in.
and 0.1738-in., as graphically depicted on Figure 7a. The interior wall coating
appeared sound and intact, with no pitting or corrosion. Separate readings indicating
that the coating thickness varies are most likely the result of normal wear and tear,
Furthermore, the difference in values does not indicate a reduction that would
adversely impact the minimum thickness requirement.

2.10.2 Bottom Thickness Comparison. During the November 2015 assessment, a visual
inspection was conducted on the tank bottom. Floor thickness measurements of the
interior protective surface, ranging from 0.270- to 0.391-in., exceeded the minimum
required floor thickness of 0.10-in., as graphically depicted on Figure 1a. The floor
coating appeared sound and intact, with not pitting or corrosion. Separate readings
indicating that the coating thickness varies are most likely the result of normal use.
Furthermore, the difference in values does not indjcate a reduction that would
adversely impact the minimum thickness requirement.

2.10.3 Foundation Integrity. Evaporator Feed Tank No. 2 (EF2) is situated on a concrete
ring foundation with a sand base. The sand base rests on a concrete slab that is tied
to the foundation ring. Indications of insignificant minor cracks in the foundation ring
have been coated with an impermeable coating. On the top of the foundation ring is
a steel channel to which the tank is attached.

In September 1993, USPCI (former facility owner) retained Law Engineering to
conduct an investigation that would yield site-specific subsurface data in the vicinity
of Tank EF2. Law drilled four (4) geotechnical borings as part of this investigation. In
general, the soil profile consisted of 1- to 2-ft. of gravel followed by 15- to 20-ft. of
soft-to-hard, reddish-brown silty clay. A review of the data within the Law report,
including the boring logs, indicates the soil strengths should be adequate to support
the tank and associated ring foundation. The applicable portion of the Law report is
included herein as Appendix F. In addition, a foundation design analysis is included
in Appendix G.

To quantify foundation settlement since October 2001, Jividen Surveying shot nine
(9) points around the perimeter of the tank on several occasions, as indicated in the
monitoring documents included in Appendix E. The survey points are graphically
depicted on the drawing included herein as Figure 2. These existing foundation
elevations were compared with previous surveys of the same points. A graphic
representation of the historical foundation data is included herein as Figure 3. The
most recent survey data indicates that minor foundation movement continues to
occur at a reasonably uniform rate excepting point No. 89 which demonstrated an
0.71 ft. difference in 2014 but returned to its normal level in 2015. It was determined
this was due to a measurement recording error. Foundation movement appears
uniform  without generating a concern for structural or containment failure.
Generally, the tank in its entirety has demonstrated a minor cyclical rise and fall in
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3.1

3.2

3.3

elevation over time that is attributed to normally-occurring groundwater table
fluctuations and which has not resulted in any known tank damage.

3. SECONDARY CONTAINMENT SYSTEM

General Description of Secondary Containment. The secondary containment system is
designed and operated to prevent migration of wastes or liquids out of the system.
Evaporator Feed Tank Nos. 1 and 2 are located in a reinforced-concrete-base floor area with
vertical concrete sidewalls. This area is inspected on a daily basis.

A previously-reported visual inspection prior to October 20071 showed apparent stress cracks
or other conditions that would indicate an insufficiency in the foundation design. The
previously-referenced geotechnical investigation has addressed these issues. |t was
determined that this apparent failure in the concrete was due to the lack of proper steel
reinforcement and/or differential settlement (consolidation) in the subgrade. The subgrade
appeared to be comprised of fill material. The possibility that the subgrade was not properly
compacted before the concrete was poured was suspected. It was determined that the
concrete under the primary tank was in fair condition.  The ground surrounding the
secondary containment system is sloped to shed rainfall runoff to aid in preventing saturated
soil. The containment system is walled-off and receives no direct vehicular traffic. The
foundation walls and base are mass-poured in-place.

During this assessment, the concrete secondary containment area appeared to be in
satisfactory condition. The walls and floor have a uniform sealant coating and an ongoing
maintenance program repairs cracks on a continual basis. The ground surrounding the
secondary containment system is sloped to shed rainfall runoff to aid in preventing saturation
of the foundation soil.

The containment area and tanks are visually monitored on a daily basis for leaks. The floor is
sloped to collect any drainage or spills. Any released tank contents or surface runoff will
drain on top of the sloped concrete to the sump area. The accumulated liquids are then
withdrawn within a specified time period. The secondary containment system is graphically
depicted in the drawings included herein as Figures 4 and 5.

Design Standards. "As-Built" drawings for this area were obtained and utilized as a
reference. The structural capacity of the foundation and walls were compared to those
applicable sections in the APl 653-95 and the American Concrete Institute (ACI
318/89/318r-89). These calculations were used as a guide to verify the ability of the system
to contain hazardous waste.

Hazardous Characteristics of Wastes Stored. The wastes managed in the primary tank are
both characteristic and listed waste, as found in 40 CFR Part 261, Subparts C and D. This
tank is a storage tank where aqueous-based waste materials that required oxidation,
neutralization, filtration, or settling (among other physical/chemical treatment methods) were
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3.4

3.5

3.6

3.7

3.8

stored prior to evaporation or shipment off-site. Currently, the only material placed in the
tank is treated wastewater. The waste managed in this tank has the following general
characteristics:

° 4 <pH<13;

° N>1;

° Temperature = Ambient; and
° Low-Solvent Constituents.

The hazardous characteristics of the waste treated in the primary tank were examined. It was
determined that the pH and normality levels of the waste are the primary areas-of-concern.

Existing Corrosion Protection. The entire secondary containment area has been coated
with Dudick, Inc. Protecto-Coat 200.

Documented Age of the Containment System. The secondary containment system was
constructed and installed in 1987, thus making the system 28-years old at the time of this
assessment. The system has undergone significant upgrading since it was initially installed to
include the following.

° A coating was applied in June 2012. The secondary containment surface coating
Chemproof Polymers-Permacoat 3000 on horizontal surfaces and Chemproof
Polymers-Permacoat 3000V on vertical surfaces. Equivalent or superior coating
materials are used during any necessary repairs to the coating. Information regarding
Chemproof Polymere-Permacoat is included herein as Appendix H.

° Potential cross-connections were eliminated in 1993. The main lines from the
primary treatment and storage areas exited the containment area through the floor of
the secondary containment area down to the final treatment area, thereby potentially
allowing material from a tank failure to migrate into the secondary containment area
within the final treatment area. Elimination of this potential cross-connection acts to
segregate the secondary containment area for EF1 and EF2 from any other.

Results of Leak Test. A visual inspection of the containment area was conducted to satisfy
the requirements of a leak test. No evidence of leakage from the manways or signs of
penetration of the tank or containment area was observed. Based on this inspection, this
area appears to be adequate to contain any leaks or spills.

Existing Data Obtained. The collected data associated with the secondary containment area
is summarized in Table 3.7.

Calculation of Existing Capacity. The volume containment capacity available (CCA)
calculation is:

@ E NV| RUTEEH 2500 North Eleventh Street PO Box 6029 o Enid, Oklahoma 73702 o (580) 234-8780 o Fax (580) 237-4302 6
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CCA = Gross Volume - Volume of Items in Containment - Volume of Rainfall

Detailed calculations of the available containment volume are included in Appendix I. The
containment capacity available equals 59,487-cf.

TARPIE 2 1
1ABLE 3

SECONDARY CONTAINMENT AREA DATA

Area 14,589-ft.2
Available Wall Height 5.5-ft.
Material Concrete
Gross Volume 80,240-ft.3

3.9 Required Volume. The containment capacity required (CCR) is calculated as follows:
CCR = Volume of Largest Tank in Secondary Containment = (EF2) = 47,785-cf

3.10  Comparison of Available Volume to Required Volume. The containment capacity
comparison is calculated as follows:

Containment Capacity Required = 47,785-cf
Secondary Containment Volume Available — 59,487-cf
Excess Containment Volume = 11,702-cf
Safety Factor = 1.24

CCA > CCR. Adequate capacity (under normal operating conditions) is available.
4. CONCLUSIONS

4.1 Primary Tank Vessel. The tank vessel at the time of inspection is appropriate for use with
the present waste stream at given densities, chemical, and physical characteristics, as verified
by Clean Harbors. While the useful life of the steel tank was originally estimated at 5-years,
interim inspections have revealed satisfactory service conditions. Therefore, it appears that
the life may be extended up to an additional 5-years, provided an annual tank foundation
survey is conducted at the points previously identified in Figure 2 to ensure that the annual
maximum settlement does not exceed 1-in.

In the event the tank foundation settles more than 1-infyr., ENVIROTECH ENGINEERING &
CONSULTING, INC. requests that a new tank assessment be conducted immediately.

4.2 Secondary Containment. The secondary containment area at the time of inspection is
appropriate for use with the present waste stream at given densities, chemical, and physical

@ E NVI RDTEE H 2500 North Eleventh Street © PO Box 6029 e Enid, Oklahoma 73702 o (580) 234-8780 © Fax (580) 237-4302 7
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4.2

5.1

5.2

5.3

Secondary Containment. The secondary containment area at the time of inspection is
appropriate for use with the present waste stream at given densities, chemical, and physical
characteristics. While the useful life of the secondary containment was originally estimated at
5-years, interim inspections have revealed satisfactory service conditions. Therefore, it
appears that the life may be extended up to an additional 5-years, provided the constraint
addressed in Section 4.7 is complied with.

5. RECOMMENDATIONS

Primary Tank. Clean Harbors should continually ensure compatibility with the waste and
densities stored. Daily inspections should be continued to detect any visual corrosion or
defects. Due to the known history and pattern of movement, inspection in terms of
collecting and evaluating the foundation survey for settlement shall be performed between
one (1) to three (3) years.

Secondary Containment. The secondary containment should be visually inspected
periodically for any deterioration as well as structural integrity.

Routine Inspections. When routine and preventive measures are to be implemented, the
tank should be cleaned and internally inspected to determine any interior defects or
corrosion.  Continued routine painting and coating of tanks on the interior and exterior, as
well as routine inspections, is recommended.

6. CERTIFICATION

"I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to ensure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for collecting the information,
the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. |
am aware that there are significant penalties for submitting false information, including the possibility
of fine and imprisonment, for knowing violations."

DATED this day of April, 2016.

Ron Erdman, P.E.
ENVIROTECH ENGINEERING & CONSULTING, INC.

C.A. 1960 - Expiration 06/30/2016
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PRIMARY TANK VOLUME CALCULATIONS
DIMENSIONS

GEOMELIY ... Cylindrical
DIBMELEE vt r e sssse sttt sateemems s ese e eee e 60.00-t.
L 16.90-ft.
Operating Height...............ooovvvooeeieiveeeeoeeoccoooeeooeooo 15.50-ft.
BOWOM e Flat

() TANK VOLUME

Maximum Volume............o.oouooooeoroeoo 47,785.26-cf = 357,458.57-gal.
Operating Volume ............c...ooooevoeoreoioio e 43;826:72=cf =327,846.63-gal.
Total Primary Tank Volume..............cccooooomoo 47,785.26-cf = 357,458.57-gal.

a WEIGHT ON FOUNDATION

CONENES S.G oottt et sssesse s eeeeseesessee e oeeesoseeeeeeoeoeo . 1.3
DNSILY oottt eeoeeeeee oo 81.12-1b/cf
0 SURFACE AREA CALCUIATION

TANKTOP e n/a
TanK BOWOM......ooieeviie oo 2,827.53-sf
TaNK Wall.....ooooeee oo 3,185.68-sf
Total SUMaCe A€a ... 6,013.21-sf
Steel Thickness - Sidewalls.............coocccoomoromoceeoooo 0.250-in.
Steel Thickness - BOMOM..........c..ccccuuuuummmioororeeeeceesoseeoeoooooooooooo 0.240-in.
Volume of Steel - Sidewalls.............cooooommormmrroceeesoo 66.37-cf
Volume of Steel - BOOM ..........cooevoveeomrmerooooccooooeeooeoe 56.55-cf
Density Of Steel .........ovvvveeeecieeee oo 490-Ib/cf
Weight of Steel (Tank) .............ooooveoeroeooeoo 30.12-ton = 60,230.32-Ib.
Weight of Tank CONtents ... 1,938-ton = 3,876,340-Ib.
Total Weight of Tank and Contents.............ooooooooooo 1,968-ton = 3,936,570-Ib.

A
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PRIMARY TANK WALL THICKNESS
DIMENSIONS

CROMELTY ..o Cylindrical
IHBITIEHEE ..o cnniass s394k e s v e 8333888 55558 vems s e oot st . 60.00-ft.
HEIGRE o sissincinisnnse s cevssusons ntsssssssssososesmeessee et e ot 16.90-ft.
SPCIfiC GraViy.......ovvooovoiieceeeeeeeeeeeeeeeeeoeeeo 1.30
Normal Operating Temperature ..o Ambient

O STEEL THICKNESS CALCULATIONS
ThiCkNeSs (t). ... (26 *H*D*S.G)/(s*E) + CA
(Allowable DeSign SLress)...............oveeveeeeeecossreomsosooooooo 23,200.00-psi
E (Joint EFfiCIENCY) ... ivvevoee oo 85.00%
TRICKNESS ()...vvvvvo oo 0.1738-in.
Corrosion AOWANCE ............ecveeeieeeeeeeeeeeeeeeeoeeeoeoeeoooooooo 0.0625-in
Calculated Minimum Wall TRICkN€Ss ..o 0.2363-in.
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SEISMIC CALCULATIONS
DIMENSIONS
EDRBITIETET 1 s 555558850 en s s i i 565 55KES e st e mms s s et £ s et 60.00-ft.
L 16.90-ft.
Weight of Tank (Steel) .........ccuvurvuriveieeooeeeeeoeeeeeoeoooo 75,817.00-Ib.
Weight of Maximum CONtents.................c.cocoovooeeoooo 3,876,340.00-Ib.
Tank Shell Thickness.............cooueeiioecoeeeece oo 0.25-in.
Tank Bottom Thickness.............c.eeevvovoooeoieooeoeeoeeooooo 0.240-in.
d STRESS IN TANK SHELL FROM SEISMIC FORCES

Max. weight of tank contents that may be used to resist shell overturning moment............. Wi
WE e 7.9%th * (Fby * G* H)" .5
Fby (Minimum Yield Strength in Bottom Plate)...............o.coovovooooooooo 36,000.00
tb (Thickness of Tank BOWOM).............vvoovoeceoeeeeoeeoooooooo 0.240

G (Design Specific Gravity of LiqUid).................oveeeueeroooeomooooooooooooo 1.3
VWL sy s s i 53 mm s s s s 30 5RAASAES 5 S e e ot £ et 1,686.18
Note: WI Shall Not Exceed 1.25 * G * H *D............... 1,647.75-Ib/ft. of Shell Circumference
Density of Tank Shell Material ................oo.oo.oveoioeeoeoooooo 490.00-Ib/cf
WT (Weight of Tank Shell)...........c..o.oooouevoieee . 172.52-Ib/ft. of Shell Circumference
MADA2MWT WLt 0.1071
Maximum Longitudinal Compressive Force at the Bottom of Tank Shell.........ooooooooo b
1D s 5.0 e e 58 35 555 s SESAS S BeS St £ WT + 1.273*M/D"2
S ot s 135300865 S B S 420.63-Ib/ft. of Shell
i 1,265,472
FA (TOMO YD) v 4,167-psi

OR

FB S I s o ssemenes s s inenanmmere e smcnevs sy a3 80 SR s s oo st s 18,000-psi
Use Minimum Value for Fa.........c.coccoovevuoomooeeeoeoeeeeoeoeeooooooooooo 4,167-psi
T 140.21-psi
Note: b/12t Cannot Exceed Fa for a Stable Tank
a OVERTURNING MOMENT
Overturning Moment (M) .............ccoveeeveeeenn, Z*1*(CT*Ws*Xs4+CT*W1*X1+C2*W2*X2)
Zone CORFAICIEN (Z) ...t 0.1875
Essential Facilities FACtOr (1) ........cvuuvuurvureoeeeeoeeeee oo 1.000
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Lateral Earthquake Force Coefficient (C1).....oooooooooooro 0.240
D/ et 3.55
k Factor (@ D/H = 3.55).......ccccccccccmvermoeeooeme oo 0.680
Site AMPIfication FACtOT (S) .............cccceeevveeommmmmommmoeeeeeoeeoeoooooooooo 1.5
Natural Period of First Sloshing Mode (T)...........oooovoooooo 5.11
Lateral Earthquake Force Coefficient (C2) ..o 0.07755
Weight of Tank (WS)............covevvveeeeoenineioeccooeosoooo 60,230.32
Weight of Tank Contents (W) ...........coooooomvvoceeooo 3,876,340.00
W/ WE(@ D/H = 3.55) ..o 0.32
W2/ WE@ D/H = 3.55)....ooooceeeeoeeteeeeeeioeeeeeeoeoeeooeooooo 0.60
Wesight of Effective Mass (W1) ........c.oooooooovoccoeeommoooo 1,240,428.80
Weight of Effective Mass (W2) ..o -2,325,804.00————
Height from Bottom of Shell to Center of Shell (X6) .ccooooooooooooooooo 8.45
KU He e 0.38
Height from Bottom of Center of Lateral Seismic Force T e, 6.422
L 0.55
Height from Bottom of Center of Lateral Seismic Force 1 TR, 9.295
Overturning Moment (M) ..........cccccccoommvvvoomoccommoo 695,718-ft/Ib.
Opposing Moment (M*)............coooovvoomvviooiomeooo 118,097,110-ft/Ib.
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WIND LOAD CALCULATIONS
DIMENSIONS
i 60.00-ft.
HEIBRE ottt oo 16.90-ft.
Weight of Tank (Steel) ..............ccooomoommmmiomooocceooooo 60,230.32-Ib.
Weight of Max. Contents.............ccccooooooovmmmmvccommm 3,876,340.00-Ib.
Tank Shell Thickness.............cococcoocccoommmoiiooccooo 0.25-in.
Tank BOtom Thickness.................cccoveeooooooeeoeoooceerermooooooooooo 0.240-in.
0 OVERTURNING MOMENT FROM WIND LOADS
Wi i e e s Overturning Moment Due to Wind Loading
Moo Pw * Ap * Hc
Pw (Wind Pressure - Assume 18-psi for 100-MPH Wind on Cylinders).................... 18.00-psi
Ap (Projected Frontal Area of Tank (H*D) ... 1,014-Ft"2
H1 (Height from Ground to Centroid of Tank) .......ooovvvvvoooooo 8.45-ft
Moo 154,229.40-ft-Ib.
MIMX e .66*(WD)/2
e L 60,230.32-1b.
MM e sstesees e eesss s ee e 1,192,560-ft-Ib.

M Must Be Less Than M Max
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Tank Namz:

w
‘

u Tznk Number:
Tank Location: LS Date
Inspectad By: Slgnailie

Date of Last Inspssticn:

L Foundztien
A,

nspecton Cheokiist

Note: No other tanks taquire Soundation levelness and slevation survey.

————

g |H25.

any [H25.70

Z

a0
~0

Measure foundation levelness and botlom clevations (8 polts for EF-1 2nd 9 poinis Tor EF-2).

EF-i:
37 &7 35
271 Zi2 283
55 14Z5.85 7MY a1 \H2b.02
2ostU25.62 5 IMZ5T0 219142529
B. Has ¥ yearly maximum sefemant axceaded { inen? (EF-1 and EF-Z only)
EF-1: %
Yes No Yes
. G Check 8 inch annular channel for defiection of more than 2 degrees from #s coret
postiion, (EF-1 only}
Defiection
Comments:

Tage of 4



Annual Tank In-Service Inspection Checklist

Tank Name: E Ejz Tank Number: | %2
Tank Location: LYWRT Date:
Inspected BYy: o ) : Slgnature: . i
Date of Last Ingpection: i Z’ C 5” 20 \ 5 d
3 Foundation
A. Measure foundation levelness and botlom ¢levations (8 points for EF-1 and 9 poinis for EF-2).
Note: No other tanks require foundation levelness and elevation survey.
37 Ly S 55 . 283
279 .. . 279 . . ) 293__. . 303
EE-2

o115 plf2595  aM203 12583 1g42570
20s|425.62 42570 2050975790 24142579

B. Has the yearly maximum setiiement exceeded 1 inch? (EF-1 and EF-2 only)
EF-1: 2 F-2;
Yes, No Yeg No
C. ;:::{:l;n a iré?-:r;r;x;;?r channel for deflection of more than 2 degrees from its correct
Deflection
Comments:
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Ir. Walter Sonne, P.E.
wSPCI, Inc.

515 West Greens Hoad,‘ Suite 500
ouston, Texas 77067

SUBJECT: REVISED REPORT OF GEOTECHNICAL EXPLORATION -
Expansion of Wastewater Treatment Facilities--
Lone Mountain Facility, Major County, Oklatioma .
Law Enoineen’anroieds No. 3592-01406-01

Law Engineering, Inc. has campleted the geotechnical exploration at the subject site. Qur
srvices were provided in accordance with our Revised Proposal for Geotechnical
. Xploration Services No. HP-8173-93G, dated September 22, 1993; and a Request for
Change Order letter .dated October 12, .1993.  This report briefly discusses our
nderstanding of the project information, describes our exploratory procedures and
..:dings, and presents olir recommendations and conclusions. The data obtained during
the field exploration and from the laboratory. testing program is presented in the.
endices. = ol

We will be happy to discuss our recommendations with you and would welcome the

pportunity to provide the additional studies or canstruction testing services necessary

w complete this project. We look forward to serving as your geotechnical engineer on

the remainder of this project and on future project '

' |, . . - . '

1 You have any questions, or if you require additional information, please do not hesitate
to contact us. ' : ' '

:‘a‘inc,‘eré-ly, Co
AW ENGINEERING, INC.

grrony 28 ﬁh/

“Fertianda Pons, E.| |

ael W. Palmer, P.E.
. roject Geotechnical Engineer , - Princip ;nfcal Engineer
| =4 | USPCH. A

. _ - Mighdel H/ , P o
S o Principal Geotechnical Engineer
. Jistribution: Copies: . Oklahoma Registration No. 15777

Walter Sonne  (2) - USPCI
Larry Marr (1) - USPCILAW COMPANIES GROUEP ING.

5500/GUHN ROAD » HOUSTON, TX 77040 | _ i
(713) 339-8444 o FAX (713) 462-1653 -
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xpansion of Wastewater Faciiities
{ 7Cl Inc.
"aw Eng. Praj. No. 392-01406-01

1.0 PURPOSE OF EXPLORATION

7 e purpaose of this exploratlon was to obtain spec:mc subsurfac= data at the site and to
ovide recommendations and, opinions for:

,.La.-.fn §

U ‘\fﬂﬂ [bldl HCULULI ea

0 Sod stratlgraphy at the Wastewater Pretreatment Facilities (WWPT) Phase
Il tanks. , :

. should be noted that It was not the purpose of this study to directly assess or to
address any environmental conditions at the site, i.e., the presence of contaminants or
:r substances .in the sail, rock,”or ground water - An additional study should be
Jndertaken if USPC! decides to spécifically addrecs envxronmental condltlons

A
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SISO o ot e tan i imrma; Th
MetUSPCHelansto-censtruct thraetank s-withina-containmentareaThe

. -"-- site of construction is south of Cell 4. Th & proposed tanks will include a 60- -

~ foot diameter] 6-feet taH 300, OOO gallon tank; .an d_twa _33-foot dxameter 16-feet tall,
100,000 gallon tanks o e i .

. The proposed tanks, containi TS eachate wfch a specrﬁc grawty of 1.3, wm be located
- within a concrete containment structore with walls on the order of 7 feet in helght

We understand that the preferred foundation system at the present time is a drilled pier
underground system, 18-inch diameter, straight-sided drilled piers founded at 8-feet on

' centers. Inturn, these drilled piers will support the containmentwall and a 10- lnch thick

£ ~3 o~ ~1 £11
concreta clﬁh o8 n—mhcm of sapnd-and 2’1, :nches St Sﬁdmuru.l THT:

‘ |
. 2 3 WASTEWATER PHETHEATMENT (WWPT) BU!LDING

. wel unders’cand that two cn,sung_ on-line 300, OOO storage tanks structures withiri the
Wastewater Pretreatment (WWPT) Building are experiencing foundation distress. We
further understand that these two tanks and the contalnmen’c area are supported on
shallow footlngs ;

\-
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L _2CH, Inc.
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4.1.3 Wastewater Pretreatment (WWPT). Building

wxploration barings L-5, L-6, L-6A, and L-7 were drilled in this- area. The measured
surface elevation of these borings-were 141 8.35, 1428:62,1428.48, and.1430.23 feet MSL,
| ispectively, as provided by USPCl.  The subsurface-conditions for this area are -
‘yeneralized as follaws: ' ' : _—

AREA G
WASTEWATER PRETREATMENT BUILDING

(Borings L-5, L8, L-6A, and L-7)

| STRATUM | DEPTH @ | - DESCRPTION | USCS
| | , . L fe o CLASSIFICATION
. lC 0t02 |FILLEGRAVEL ~ - | Undlassified
! IC 110225 | FILL: Soft to hard, reddish brown - cL
‘ | with gray, silty CLAY, with - -
L s ‘ gypsum fragments and gravel.
e 15,50 205 |'Very stiff to hard, reddish brown L

| | ‘with gray, sity CLAY, with
gypsum fragments and gray silt .
‘streaks. - ’

| vc  [185t 108 |Gray sity CLAYSTONE @ | Unclasstfied -
'| reddish brown silty CLAYSTONE. '

' Termination of Boring
* Unified Sail Classification System

11
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ith reference to the Sail Stratum Summary, the TEST BORING RECORDS, Soil Profiles .
and the Laboratory Test Resuilts, our discussion of the soil conditions for Area C is as
lows: - :

Stra*turn IC consists of GRAVEL to’ gravelly fill soils encountered in all borings"f}om a
i isting surface to approkimately 2 feet below existing. grade. .-

Stratum IIC consists of fill sails of soft to hard, reddish brown with aray, sity CLAY with
i ‘Psum fragments. and gravel. Law personnel performed continuous sampling with
snelby tubes, and uti]ized_on-site extruding techniques to better identify the extent of this

ieet of this formation in Borings L-6 and L-7. Plasticity for this stratum was medium with
olasticity index values Tamging from 17 to 21. Liquid limit valugs range from 43 to 45
- reent and plastic limit Values range from 24 percent to 26 pgreent. Stratum IIC soils’
were generally moist with occasional wet seamns. Natural moisture contents ranged from
24 71 30 percent, and were from 0 0.2 percent above corresponding PL values.

Pocket penetrometer tests and laboratory ‘unconfined compression tests, on relatively
disturbed samples, indicated shear strength values that varied erratically throughout
_ 2 fill depth in Boring L-5 (easternmost boring). Shear strength values in Barings L-6
and L-7 were similar throughout the same depths of the fill stratum, There was a similar

approximately 12.5 feet. (See TEST BORING RECORDS L6 and L7).

“ratum llIC consists of very stiff to hard, reddish brown with gray, sitty CLAY with
L_'psum fragments and. gray silt.streaks, These sails were encountered in all borings,
except Boring L-5, from 15.5 feet from existing surface to a depth of 20.5 feet below .
- ade. One Standard Penetration Test N-value was 40 blows per foot (bpf)-at a depth
-. 17 feet in Boring L-6A. Plasticity for this stratum was medium with a plasticity index
value of 13, a LL value of 32 percent, and a PL value of 19 percent. One natural moaisture
' ntent was 24 percent. Based on this natural moisture content and corresponding
J.terberg Limit tests, the soil was Very moist with a moisture content 5§ percent above the
corresponding PL value. Pocket penetrometer tests resulted in cohesion values ranging

. )M 3,750 psf to an excess of 4,500 pst, C ' o N

——
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, Stratum VG consists of gray silty CLAYSTONE to reddish brown silty CLAYSTONE. This
formation was encountered fram a depth of 18.5 feet below existing surface to termination
~ depth. Standard Penetration Test N-values resulted in-refusal values ranging from 6
1inches per 50 blows to 4.5 inches per 80 blows. One natural moisture content was 21
percent. All pocket penetrometer tests resulted in.cohesion values in excess of 4,500 psf.

t

4.2 WATER LEVEL CONDITIONS

Oaratare m e ’)4
AR IS A= W= =1 i = <

a
o
g
G
d
la
17
G
=]
i
fa
[
4
-
[t
Q
[
{]
q
q
e
d
Tt
)
)

'Ground water was identifia ng our subsurface exploration at depths of 7 feet and
1.5 feet in Borings L-1 and L-2A, redpestively (24 hour readings). Ground water was
:ncountered 1.5-feet to 1-foot above the top of. stone formation in these borings.

: : . it
: s
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' ~ =7 S J Lo St LS BRI A g ey gy py g~ g g oy o =1 .
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‘Water was identified during drilling at a depth of 24 feet below existing ground surface
'n Boring L-5. Baring L-6 was dry to termination depth during driling operations and 24
, lours thereafter. Ground water was not identified in Barings L-6A and L-7 during and
immediately following drilling operations. Law personnel could not obtain 24 hour water
evel readings at L-5, L-6A, qr' L-7, due to caving. sdils in L-5 at 15.8 feet;.and surficial

, suttings that abstructing the bareholes at L-6A and L-7.

“luctuations in rainfall, evaporéﬁon, construction activity, surface runoff, and other site
~Pecific factors could cause graund water conditions at the time of construction to vary
from that observed during our-field exploration. ' '

1
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; d settlernents for the drilled piers will be relatively small and are expected to be
-umited to™the elastic compression of the founding claystone formation. The maximum’
total settlement of any drilled shaft under the anticipated sustained loading conditions is
+ Jredicted to be lésg than 0.25 inch. ' S -

" 3.5 CONSTRUCTION CONSIRERATIONS

5Ohce a foundation excavation is completed, the setting of reinfarcing stesl and 'placemenfc
- f concrete should proceed expeditiously foweduce exposure of the bearing stratum and
possible disturbance of the material: .Shoultkthe bottom of an excavation become

- disturbed due to ponding of water or desiccation, 1 "dﬁi'sturbed; soils should be removed
- efore concrete is placed. L _ i

' recommend that the geotechnical engineer, ‘or their irepr

. wating excavations immediately prior to placing concrete. The engi
the soils exposed with those encountered in the soil test barings anthdocument the
" esults. " Any significant differences should be brought to the atiention of 'k
epresentatives along with appropriate recommendations. The foundation bearis

-

should be level ar suitably belnc:hed'.,- It should also be free of loose soil, ponded

"iand dahrie Arinre 0 the imemactinn
AT TSSO T —’—JI TeIT = LT ams IIT‘IPHTHIU' Te

.6 WASTEWATER PHE:_TBEA;TMENT BUILDING STRATIGRAPHY

“We understand that two existing on-ine 300,000 storage tanks structures within the
- Nastewater Pretréatment (WWPT) Building are experiencing foundation distress. We
~ {urthér understand that thess two tanks and the containment area are supparted on
+ shallow footings, which are currently bearing in fill soils consisting of soft to hard, reddish
! Jrown with gray, silty CLAY with gypsum fragments and gravel (Stratum [[C).

20
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s discussed previously in this report, the soil' stratigraphy encountered in the WWPT
‘area generally consists of silty fill sails to a maximum depth of 22.5 feet underlain by silty
“lay sails which grade inta claystone. Law personnel performed continuous sampling in
lorings L-5, L-6, and L-7 and utilized shelby tubes and on-site extruding techniques to
better identify the extent of this fill stratum. <

. he properties of the sails, deemed significant in’ the evaluation of distress of the -
structures, are the following: L : : . s

(a) the moist condition of the silty clay fill soils (Stratum lfC) at the site; .

(b)  the medium shrink-swell potential of the silty clay matrix within the
zone of major seasonal moisture change;

(c) the 'erratiqivériation in consistency of the fill sojls encountered in
Boring L-5; : P

(d) the similar uniform .dééreqse in shear étreﬁgth in Borings L-6 and L-7
to a minimum at approximately 13-feet from existirig ground level:

(e) - the presence of wet se'ams, organics, and organic odor in the fill
soils S - «
of Baring L-6 and Boring L-5;

(N the presence of ground water in Boring L-5 at a depth of 24.5 feet;

21
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R EVAPORATOR FEED TANK NO. 2 (EF2) ASSESSMENT

ﬁii@aﬂﬁarhﬂ S LONE MOUNTAIN FACILITY

AP WAYNOKA, OKLAHOMA
ENVIRONMENTAL SERVICES, INC.

APRIL2016 015493
FOUNDATION DESIGN ANALYSIS
DIMENSIONS
DIAMELRT ..ot 60.00-ft.
HEIBIE e 16.90-ft.
Weight of Tank (Steel) ...........ccocovveoommoomiooccoooooo 60,230.32-Ib.
Weight of Max. Contents...............ooo..ooovoomcomeo 3,876,340.00-Ib.
Tank Shell Thickness................ccooooooveierimmmmmmocceooooo 0.25-in.
Tank Bottom Thickness..................ooooeooromoomoooocceooooooo 0.240-in.
O  CONCRETE FOUNDATION DESIGN
Assumed FOOUING DEPEh ... 48-in.
AsSUMEd FOOLNG WILEh........vvvvveoececneeeeeeiessnsseneeeeeeosoe oo 12-in.
Assumed Effective Soil Pressure - (Based on Law Engineering Investigation)............... 1,500-psf
Max. Bottom Shell Compression - (Based on Seismic Analysis) b............... 420.63-Ib/ft. of circ.
FOOLINE WWILER wrvevem s st cossstononcreoonees ot v oo 6 600mmmmmnsaseesens s b e 1.00-ft.
Actual Applied LOading...............cccccevvemmmmmmoeiooeoeeiooo 420.63-psf

The actual applied loading is significantly less than the assumed effective soil pressure and
therefore, the foundation should be stable.

G

@ E NVI RDTEBH 2500 North Eleventh Street © PO Box 6029 Enid, Oklahoma 73702 e (580) 234-8780 e Fax (580) 237-4302



EVAPORATOR FEED TANK NO. 2 (EF2) ASSESSMENT
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PERMACOAT 3000 Chemical Resistant Flooring

- PermaCoat
- 2000
— PermaGoat
=17 2000/SL
= PermaCoat
=~ 3000
- PermaCoat
= 4000
— PermaCoat
=1 5000
~ PermaCoat
=" 5000

= PermaCoat
37 8500

Application f"
Guidelines = |

System =
Specifications |

PERMACOAT 3000

Epoxy Floor Coating

DESCRIPTION

PERMACOAT 3000 is a 100%
solids floor coating. PERMACOAT
3000 can be utilized as a glaze coat
for the PERMATEC high build floors,
or as a two coat floor or containment
system (30-80 mils). When applied
as a two coat floor or containment
system, a silica broadcast is used
between coats.

The PERMACOAT 3000 consists of
two components, resin and
hardener, in both the horizontal and
vertical formulations. Its application
is accomplished with rubber
squeegees and short nap paint
rollers.

FUNCTION

PERMACOAT 3000 is designed as
a medium duty (30-80 mils) floor
coating and/or secondary
containment system where
moderate mechanical abuse and
chemical exposure are anticipated,
so you may use the Chemical
Resistant Flooring. PERMACOAT
3000 can be installed over most
sound floors, including new or old
concrete, steel and wood, providing
a cost effective alternative to high-
build floor toppings.

TYPICAL APPLICATIONS

Food processing plants
Chemical processing plants
Breweries

Laboratories

Pulp and paper mills

httne/kararar cheamnrant ram Inearmacrnat2NNN himl

Page 1 of 3

TYPICAL PROPERTIES
Solids, by 100%
Volume

Hardness Shore

D 82-85

ASTM D2240

Taber Abrasion 7

ASTM D400 0591900
CS 17 Wheels Y g
Compressive

Strength 14,400 psi
ASTM C579

Flexural Strength .
ASTM D790 10:900psi
Tensile Strength 11,000 psi

ASTM D307

Bond Strength to Exceeds tensile

To— strength of
concrete. Failure
ASTM D4541 in concrete

PACKAGING & COVERAGE
PERMACOAT 3000 is packaged in
one and three gallon units. Each unit
consists of premeasured
components, Part A (Resin) and
Part B (Hardener).

Application thickness may vary from
30 to 80 mils, depending on the
expected service conditions. Factors
to consider are 1) length of chemical
exposure; 2)mechanical abuses;
and 3) substrate texture.

477016



PERMACOAT 3000 Chemical Resistant Flooring

e Processing area in general
where chemicals are used

e Any area that requires a safe,
non-slip floor

FEATURES

PERMACOAT 3000 allows for fast,
easy application. It also offers
chemical resistance and physical
performance much higher than
those found in paints and other thin
mil coatings.

Note: At 30-50 mils, PERMACOAT
3000 provides excellent chemical
resistance for splash and spill
exposures. In addition, when applied
at 50-80 mils, it can often be
recommended for containment
service. (For specific
recommendations refer to
PERMATEC 3000 "Chemical
Resistance Guide" and your local
distributor.)

OTHER FEATURES INCLUDE:

e Rapid cure resulting in minimal
"downtime"

e Odor-free

e Nonskid safety finish optional

MIXING

Prior to application, the
PERMACOAT 3000 (Resin,
Hardener, and Silica) and the
substrate should be between 70
degrees and 95 degrees F.

Premix the Resin (Part A) for 30
seconds using a Jiffler mixer blade
attached to a 500-750 RPM drill.
Add the Hardener (Part B) only
when the batch is ready to be
applied. Mix for approx. 90-120
seconds. After mixing pour
immediately onto floor.

APPLICATION
Use a rubber squeegee to spread

httne/rarar chemnrant com/mermacaat2000 himl
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CURE TIME

The cure time of PERMACOAT
3000 and other resinous systems
are very dependent upon the
temperature of the substrate. The
chart below represents the
approximate times for the respective
service conditions, following the last
coat:

Service (hours) 70°F 80°F 90°F

Foot traffic 10 8 6

Light Chemical 14 12 10
Fork Lift 20 16 12
CLEAN-UP

All mixing and application equipment
should be cleaned immediately after
use. If this is done, soap and water,
or biodegradable cleaners can be
used. If the material has begun to
set, more aggressive solvents may
be necessary. Before using
solvents, refer to their respective
MSDS for handling considerations.

MAINTENANCE

For systems designed for splash
and spill exposures, routine
washdowns are recommended to
reduce the length of chemical
exposure. This step is not necessary
where the product is recommended
for containment service.

WARRANTY

For product warranty see
ChemProof Polymers, Inc.
"Standard Limited Warranty." If one
is not included with this literature
contact your local distributor or
ChemProof Polymers, Inc. for a

copy.

STORAGE & SHELF LIFE
PERMACOAT 3000 should be

stored at 50-90°F out of direct
sunlight. All containers should

4177016



PERMACOAT 3000 Chemical Resistant Flooring Page 3 of 3

the resin over the pre-measured remain unopened until ready for
area to be covered. Immediately use. If stored as set out above,
back roll the PERMACOAT 3000 PERMACOAT 3000 has a minimum

with a short nap (1/8 inches) wool or  shelf life of one year.

mohair roller. At this point several

pre-specified readings should be WHERE PERMACOAT 3000
made with a wet mil gauge to assure SHOULD NOT BE INSTALLED
uniform coverage. After the coating PERMACOAT 3000 should not be

has been back rolled and uniform applied over substrates:
thickness verified, the surface

should be saturated with a silica o which are wet during the
broadcast. application

After the first coat supports foot e subject to hydrostatic pressure
traffic, the excess silica can be e which are unsound

removed. Within 24 hours a second o which are contaminated and
coat of PERMACOAT 3000 should cannot be cleaned

be applied using the same o at temperatures below 70°F

g;ggig;;?’ minus the silica (consult ChemProof Polymers)

Note: Additional broadcasts and roll
coats can be utilized to increase
floor thickness.

SAFETY

PERMACOAT 3000 contains
blended Epoxies as the resin and
blended Amines as the hardener.
Protective clothing and gloves are
recommended to prevent
sensitization to these materials. In
case of ingestion or eye contact,
contact a physician immediately.
MSDS are available for this product
upon request.

Home | About Us | Contact Us

©2001 ChemProof. All rights reserved.

Tulsa Web Design by Ambitious Web
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EVAPORATOR FEED TANK NO. 2 (EF2) ASSESSMENT

| I(,d]ﬂﬂ I hﬂr LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

APRrIL 2016 015493

ENUIRUHP.'IENTAL SEHVIBES INC

SECONDARY CONTAINMENT CALCULATIONS

a DIMENSIONS

EF Tank DIameter..............c.couiiiiiiiieeeeoeeeeeeeeeeeeeeeeeeeeeeoeeoeoeooeeo 60.00-ft.
PCL Tank DIameLer ............coueuuiieiiuiieiee oo 12.00-ft.
Secondary Containment Height = HSC..........vvurweioeeeeeeeeeeeee oo 5.50
Secondary Containment Surface Area - ASC ..........o.ovovovooooeoeooooooooo 14,589.00-sf
Gross Volume of Secondary Containment...............o.ooeorooeooooooo 80,239.50-cf

a DISPLACEMENT VOLUMES

Note: Displacement volumes include only one of the EF tanks. It is assumed that a fal/ed
tank would not displace available secondary containment.

Displacement VOIUMe................oooooiviioioieooeoeeeeeeoeeeseeeeoeeoeoe 16,173.47-cf

a RAINFALL VOLUMES

Depth of RAINFAIl ... 6.150-in.
IMPACLEA ATEA.........ooe oo 8,934.00-sf
Rainfall VOIUME ..o 4,578.68-cf

O Gross Volume - Displacement Volume - Rainfall Volume
o 59,487-cf
Volume of Largest Tank (EFT) ..........oc.vveoveoveeeeeeoeeeeeeeee oo 47,785.26-cf
Excess Containment VOIUME...................cccooeeeeeeeeeoeeooeeeooo 11,702-cf
SAfELY FACLOT ... 1.24

@ E NVI RDTEB H 2500 North Eleventh Street e PO Box 6029 © Enid, Oklahoma 73702 © (580) 234-8780 o Fax (580) 237-4302 I



I X LONE MOUNTAIN FACILITY RCRA/HSWA PERMIT RENEWAL
eaﬂ ar UI' EPA ID No. OKD065438376
ENVIRONMENTAL SERVICES, INC. WAYNOKA, OKLAHOMA
JANUARY 2020
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June 14, 1993

- FOR .  Project Engineer
o s USPC, Inc. BAY 23 10%4
TOVAY'7 . .
: Lone Mountain Facility LARRY J. ODEN
CHANGING - Roule 2, Box 180A
wox L7 Wayncka, Oklahoma 73860
"+ V.. Re Evaporator Feed Tank No. 3 (EF3)
Tank Installation
Dear Mr. Dillie:
g Al the lime of our inspection of Evaporalor Feed Tank No. 3 (EF3) at the Lone
'W_" Mountain Facility, there were no visual apparent weld breaks, punclures, scrapes of
L prolective coalings, cracks, corrosion or damage due lo construction or inslallalion.
This is lo cerlify that Evaporalor Feed Tank No. 3 was installed in such a manner
which did not produce any struclurally adverse conditions in accordance wilh 40 CFR
264.192(b).
| cerlify under penaity of law that this document and all altachments were prepared
under my direclion or supervision in accordance with a syslem designed to assure that
qualified personnel properly gather and evaluale the information submilted. Based on
my inquiry of the person or persons who manage the syslem, or those persons directly
responsible for gathering the information, the informalion submitted is {o the best of
my knowledge and belief, lrue, accurate, and complete. | am aware that there are
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SECTION 301
ASSESSMENT OF EVAPORATOR FEED STORAGE TANK No. 3 (EF3)
LONE MOUNTAIN HAZARDOUS WASTE FACILITY
U.S.P.C.l
WAYNOKA, OKLAHOMA

TANK SYSTEM DESCRIPTION

The Evaporator Feed Storage Tank No. 3 (EF3) is a new cylindrical carbon steel
aboveground vertical tank located in the wastewater treatment building of the Lone
Mountain Hazardous Waste Facility. The Evaporator Feed Storage Tank No. 3 and its
ancillary equipment are located together in a concrete curbed containment area.

PRIMARY TANK VESSEL
1. General Description

The Evaporator Feed Storage Tank No. 3 is being assessed to determine if the
unit is adequately designed with sufficient structural strength, and compatibility
with the waste to be treated. The Evaporator Feed Storage Tank No. 3 will be
used to store treated wastes prior to entrance into the exchanger units. The tank is
vertical in position, aboveground and cylindrical in shape. The tank is supported by
a skirted base. The Feed Tank has a slightly elevated temperature due to the
return waste line from the Flash Tank.

2. Design Standards.

Structure calculations were performed ta compare the existing tank and supports to
those sections that are applicable in the American Petroleum Institute Standard
650 - 1988 edition (API-650) and the American institute of Stee! Construction
(AISC) Manual of Steel Construction (8th Edition). These calculations can be
found in the Appendix of this report. The tank was built {o AP1-650 Standards and
the steel specifications and mill test reports will be located in Appendix F.
Appendix A and M were utilized from API-650 due to the small diameter and
elevated temperature.

3. Hazardous Characteristics of Wastes Treated
The wastes which are treated in this tank have the following characteristics.
Treated wastes
pH (4-12)

N<6
Temperature = < 245°F
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The hazardous characteristics of the waste treated in this tank were examined. It
was determined that the pH and normality levels of the waste are the primary areas
of concern. This was to determine the applicability of a corrosion allowance for the
tank material type and thickness.

Existing Corrosion Protection

The tank is coated on the inside with Sherwin Williams Hi-Mil Sher Tar Epoxy. The
exterior is painted with Glidden Epoxy Primer No. 5466. It should be noted that
when thickness calculations were compared, a 1/8" corrosion allowance was used.

Documented Age of Tank

The tank was manufactured by Delta Tanks of Houston Texas in March of 1993.
The tank was instalied in April, 1993.

Result of Leak Tests

A leak test was performed by the manufacturer and witnessed by an inspector prior
{o shipment. An inplace leak was performed and no leaks were found.

Existing Data Obtained

Diameter of Tank 6'-4"
Height 12’
(Normal Operating Level) 11
Material Carbon Steel (ASTM A-36)
Wall Thickness 0.375"
Specific Gravity 1.5
Operating Temperature 245°
Maximum Volume 1625 Gal.
Normal Operating Volume 1389 Gal.
Seismic Zone 1

Calculation of Foundation Loading
Total Weight of Tank and Contents = 11.42 tons
Detailed calcutations reflecting the volume and weight of the tank are found in

appendix A. The minimum required foundation thickness and steel reinforcement
are included in appendix E of this assessment.
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9. Required Structural Calculation

The calculated required wall thickness for this tank is 0.1448 inches. 0.125 inches
is added for corrosion allowance. This corrosion allowance is based on a best
engineering estimate taking into account the materials being treated and a 20 year
design life. (See appendix B of this assessment for detailed calculations or
required wall thickness and structural analysis of the tank support system.) The
API-650 standard and Appendix A and M were used in determining the maximum
allowable stress. The maximum allowable stress for this tank will be 17,600 psi.

10. Comparison of Actual Structure to Theoretical Values

Wall Thickness Comparison

Calculated Required Wall Thickness 0.1448"
Minimum Required Wall Thickness By AP| 650-88 0.1875"
Measured Wall Thickness 0.375"

C. SECONDARY CONTAINMENT SYSTEM

1.

General Description of Secondary Containment

The secondary containment system is designed and operated to prevent any
migration of wastes or liquids out of the system. (See appendix G for layout of
secondary containment area.) The Evaporator Feed Storage Tank No. 3 is located
inside the wastewater final treatment building within a concrete containment area.
All associated piping is aboveground and a portion of the associated piping is
contained in this area. The area is inspected on a daily basis.

Design or construction details were not avaiiable for detailed structural analysis of
the concrete curb and floor. The minimum required foundation thickness and steel
reinforcement were calculaied and are included in the appendix E of this
assessment. See appendix G for detailed drawings of the containment area. The
section through the containment area is based on concrete cores taken in this
area. The size and spacing of the steel reinforcement is not known, however, it
would be acceptable to assume No. 3 bars spaced at 12" center to center in each
direction. The concrete slab is resting on a sand base. The thickness of the slab
in this area is no less than 6”. The compressive strength determined from the
concrete removed in the coring procedure was found to be approximately 7000 psi.
For calculation purposes a compressive strength of 4000 psi was used.
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The containment area and tanks are routinely visually monitored on a daily basis
for leaks. A sump pump and drain are located in the containment area. The floor
is sloped to the low area to collect any drainage or spills. Any released tank
contents or surface runoff will drain on top of the sloped concrete to the sump area.
The accumulated liquids are then removed and pumped to the wastewater
pretreatment area within a maximum of 24 hours, as a permit condition.

Design Standards

The structural capacity of the foundation and walls were compared to those
sections that are applicable in the AP| 650-88 and the American Concrete Institute
(AC1 318-89/31 8r-89) and these calculations were used as a guide in verifying the
ability of the system 1o contain hazardous waste. No design drawings or standards
were found.

Hazardous Characteristics of Wastes Treated
The wastes which are treated in the primary tank have the following characteristics:

Treated Wastes

pH Level (4-12)
N<6

Temperature < 245°

The hazardous characteristics of the waste lreated in the primary tank were
examined. It was determined that the pH and normality levels of the waste were
the primary areas of concern. This was to determine the appiicability of a
corrosion allowance for the containment system material type and thickness.

Existing Corrosion Protection \

The entire secondary containment area floor and walis have been coated with an
impermeable coating (Overcrete Plus by Concrete Protection Systems, Inc. and
Sentry Polymers, Semstone 805). The coating is compatible with the present
waste stream as verified by USPCI.

Documented Age of the Containment Area

The secondary containment system was constructed and installed in 1987 thus
making the containment system 5 years old.
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Result of Leak Tests

A visual inspection of the containment area was performed and from this inspection
there were no cracks or breaks in the impermeable coating, therefore it would be
adequate to contain any leaks or spills. The area is inspected daily on a routine
basis checking for leaks from the primary tank.

Existing Data Obtained

Area 2396 s.§.
Wall Height 0.46 ft. (Lowest point)
Material Concrete

See Appendix G of this assessment for detailed drawings of the containment
area.

Calculation of Existing Capacity
Containment Capacity Available (CCA)
CCA = Gross Volume - Volume of items in the containmenf - Volume of rainfall.

See Appendix D of this assessment for detailed calculations of the available
containment volume. The containment capacity available = 1186.60 c.f.

Required Volume
Containment Capacity Required (CCR)
CCR = Volume of Largest Tank in the secondary containment

Volume of Largest Tank = 315.24 c.f. (FT3 Section 303)

10. Comparison of Available Volume to Required Volume

Containment Capacity Comparison

Containment Capacity Required = 315.24 cf.
Secondary Containment Volume Available = 1186.60 c.f.
Excess Containment Volume = 871.36 c.f.

CCA>CCR Adequate Capacity (under normal operating conditions) is available.
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D.

CONCLUSIONS

1.

Primary Tank System

The tank vessel at the time of inspection was fit for use with the present waste
stream at given densities, chemical and physical characteristics as verified by
USPCI. The useful life of the steel tank would be estimated at 20 years if the
current waste stream is maintained. This useful life was determined by using a
design life of 20 years less the period that the tank has been in use at the USPCI
Lone Mountain Facility.

Secondary Containment System

The secondary containment area at the time of inspection was fit for use, if the
present waste stream at given densities and chemical and physical characteristics
as verified by USPCI were released from the primary tank. The useful life of the
concrete containment area is estimated at 15 years. This useful life was
determined by using a design life of 20 years less the period that the tank has
been in use at the USPCI Lone Mountain Facility. There did not seem to be any
extensive corrosion or deterioration of the secondary containment area.

RECOMMENDATIONS

The following repairs or modifications should be made:

1

Primary Tank

The tank should be cleaned and internally inspected periodically for corrosion.
The tank should be checked periodically with ultrasonic testing procedures {o
establish a verified limit of corrosion.  USPCI should continually insure
compatibility with the waste and densities stored. Daily inspections should be
continued to detect any visual corrosion or defects.

Secondary Containment System

The secondary containment should be checked periodically for any deterioration
and structural integrity. '

Routine Inspections
When routine and preventative measures are to be completed, the tank should be
cleaned and internally inspected to determine any interior defects or corrosion.

Continued routine painting and coating of tanks on the interior and exterior, and
routine inspection is recommended.
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F.

CERTIFICATION

| certify under penaity of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure
{hat qualified personnel properly gather and evaluate the information submitted.
Based on my inquiry of the person or persons who manage the system, or those
persons directly responsible for gathering the information, the information
submitted is, to be the best of my knowledge and belief, true, accurate, and
complete. | am aware that there are significant penalties Tor submiiting faise
information, including the possibility of fine and imprisonment for knowing
violations.

'.. .-
!
"\ Yo
i
Perills
Fe
l."'_‘;'u-"-_‘
/éj"“ ""J
e i,
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SECTION 301 - APPENDIX A

EF3, Evaporator Feed Tank No.3

PRIMARY TANK VOLUME
DIMENSIONS:
Geometry: CYLINDRICAL
Diameter: 6.33 FEET
Max Height: 6.00 FEET
Normal Operaling Helght: 500 FEET
Cone Height: 250 FEET
Bottorm Cone Diameler 0.50 FEET
Cone Length 403 FEET
Cone Volume: 2846 CF.or 21288 Gal.
VOLUME CALCULATIONS
Max. Veluma ; 217.28 CF.or 1625.26 Gal.
Normal Operaling Volume 185.81 C.F.or 1389.86 Gal.
MAXIMUM OPERATING TANK VOLUME = 217.28 C.F. .
OR 1,625.26 GAL
WEIGHT ON FOUNDATION
CONTENTS 5.G.: 1.50
DENSITY: 93.60 LB/C.F.
SURFACE AREA CALCULATION '
Tank Top = 3147 SF,
‘Fank Boltom Cene = 668.66 S.F.
Tank Wall= Cirth 119.32 S.F.
TOTAL SURFACE AREA WALL AND TOP 219.44 S.F.
Steel Thickness=
Sidewalls and Top 025 INCHES
Cone 0.31 INCHES
Volume of Steel =
Sidewalls 249 CF.
Top and bettorn 261 CF.
Density of Steel = 450,00 LB/CF.
Weight of Steel = 1.25 TONS
WEIGHT OF TANK CONTENTS = 10.17 TONS
ITOTAL WEIGHT OF TANK AND CONTENTS = 11.42 TONS I
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SECTION 301 - APPENDIX B
EF3, Evaporator Feed Tank No.3

PRIMARY TANK WALL THICKNESS

DIMENSIONS:

Geomeltry: CYLINDRICAL

Diameter: 6.33 FEET
Height : 12.00 FEET
Specific Gravity: 1.50
Normal Operating Temperature = ambient

STEEL THICKNESS CALCULATIONS @ BOTTOM RING

Thickness (t) = (26*H*D*S.G)/(s*E) + CA

s = Allowable Design Stress = 17600.00 PS| ***
E = Joint Efficiency = 85.00%

Thickness () = 0.0198 INCHES
Corrosion Allowance = 0.1250 INCHES
Calculated Req'd Wall thk. = 0.1448 INCHES

*** THIS DESIGN STRESS IS OBTAINED FROM AP}-650-88 WITH THE
USE OF APPENDIX A.

CONE WALL THICKNESS CALCULATION

Cosine Alpha = cos(67.6594) 0.3801

P1= Internal Pressure=

=Density*s.g.*(x+D/6*cot(alpha) 3263.83 psi
P2= H*density*s.g.=33*62.4*1.5 = 318240 psi
Tc= top cone radius = 6.36 inches
Fb = Allowable stress 17600 psi

The required wall thickness of the cone will be the greater of the following Formulas.

1. Ts=P1*Tc/2*cos(alpha)*fb = 0.098 +1/8°C.A.=

2. Ts=P2*D/cos(alpha)*Fb = 0.125 +1/8°CA.=

Section 301 - Appendix B - Page 1
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SECTION 301 - APPENDIX C

EF3, Evaporator Feed Tank

STRUCTURAL SUPPORT CALCULATIONS

GIVEN:

Tank Diameter = 6.33 feel
Total Height = 12.00 feet
Weight of Tank = 2500.00 Ibs
Weight of Max. Contents = 22840.00 lbs
Tank Nominal Thickness = 0.375 in

—-SEISMIC DESIGN CHECK—
ZONE COEFFICIENT (Z2): 0.1875
ESSENTIAL FACILITIES FACTOR (I): 1.000
LATERAL EARTHQUAKE FORCE COEFF. {C1): 0.240
D/H: 0.528
k factor: 0.590
SITE AMPLIFICATION FACTOR (8): 1.500
NATURAL PERIOD OF FIRST SLOSHING m: 1.485
LATERAL EARTHQUAKE FORCE COEFF. (C2): 0.311
WEIGHT OF TANK SHELL (Ws): 2500.000 LBS
TOTAL WEIGHT OF TANK CONTENTS (Wt): 22840.000 LBS
WAL 0.950
W2/Wit, 0.100

WEIGHT OF EFFECTIVE MASS OF CONTENTS

MOVES IN UNISON WITH THE TANK SHELL (W 21696.000 LBS
WEIGHT OF EFFECTIVE MASS IN FIRST SLOS 2284.000 LBS
HT FROM BTM OF SHELL TO CENT. OF SHELL 8.000 FEET
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X1/H: 0.500

HT FROM BTM TO CENT. OF LAT. SEISMIC FO 8.000 FEET
X2/H: 0.900
HT FROM BTM TO CENT. OF LAT. SEISMIC FO 10.800 FEET

OVERTURNING MOMENT (M) = Z*I*(C1*Ws*Xs + C1*W1*X1 + C2*W2"X2)
OVERTURNING MOMENT (M): 10149.686 FT-LBS

Note: All of the above calculations are based on API-650-88 Seismic
Design Procedure (Appendix E).

CHECK STRESS IN TANK SHELL FROM SEISMIC FORCES:

WI = MAXIMUM WEIGHT OF TANK CONTENTS THAT MAY BE USED
TO RESIST THE SHELL OVERTURNING MOMENT

W = 7.9*tb*(Fby*G*H)*.5
tb = THK. OF BTM. PLATE UNDER SHELL: 0.375 IN

Fby = MINIMUM YIELD STRENGTH OF

BOTTOM PLATE: 9000.000 PSI
G = DESIGN SPECIFIC GRAV. OF LIQUID: 1.50
Wi = 1192.38 LBS/FT OF SHELL

CIRCUMFRENCE
DENSITY OF TANK SHELL MATERIAL: 490.00 LBS/CF
WT = WE!GHT OF TANK SHELL AND THE
PORTION OF FIXED ROOF SUPPORTED
BY TANK SHELL: 183.75 LBS/FT OF SHELL
CIRCUMFRENCE
M/[DA2(WT+WI)J: 0.1839

b = MAXIMUM LONGITUDINAL COMPRESSIVE
FORCE AT THE BTM. OF TANK SHELL

b= WT + 1.273*"M/D*2

b: 505,90 LBS/FT OF SHELL
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G*H*DA2"2:
Fa = MINIMUM OF 106*/D or Fly/2:

Fiy = MINIMUM YIELD STRENGTH OF BTM.
PLATE:

MAX. LONGITUDINAL COMPRESSIVE STRESS
IN THE TANK SHELL = b/12l =

CHECK OVERTURNING MOMENT FROM WIND PRESSURE

M must be Less Than or Equal To .66*(WD)/2
If M is Greater Than .66*(WD)/2 Anchor Bolls
Would Be Required

Where:
W = Shell Weight Available To Resist Uplift (Ibs)

D = Tank Diameter (feet)

M = Overturning Moment

M = Pw*Projected Area*H1

H1 = Height from ground 1o centroid of tank shell

Pw = Wind Pressure (18 psf for 100 MPH Wind on cylinders)
.66*(WD)/2: 522473 FT-LBS
M: 8207.57 FT-LBS

M > .66*(WD)/2 therefore anchor bolts are required

Number of Anchors: 8.00
Anchor Diameter: 0.75 inches
Dia. of Ancher Circle: 6.65 feet

1B = design tension load per anchor
iB: 303.41 pounds

Allowable Load/ Anchor: 8835.73 pounds

5133.68

4500.00 PSI

9000.00 PSi

112.42 PS!
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SECTION 301 - APPENDIX D

Wastewater Final Treatment

SECONDARY CONTAINMENT VOLUME CALCULATIONS

AREA 131

Area No.13-1-1

Length = 50,33 feet

Width = 29.00 feet

Height = 0.46 feet

Surface Area = 145966 S.F.

Volume = 671.44 C.F.

Area No.13-1-2

Length = 15.00 feet

Width = 13.25 feet
~ Height= 0.41 feet

Surface Area = 198.75 S.F.

Volume = 81.49 C.F.

Area No.13-1 Sump (Trench)

Length = 49.17 feet
Width = 1.25 feet
Height= 0.83 feet
Surface Area = 61.46 S.F.
Volume = 51.22 C.F.

Area No.13-1 Sump (Trench)

Length= 22.00 feet

Width = 1.25 feet

Height = 0.33 feet

Surface Area = 27.50 S.F.

. Volume = 9.17 C.F.
Gross Area = Summ of Area 1 and 2 1658.41 S.F
Gross Volume = Area * Height + Sumps 813.31 C.F.
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Volumnes of ltems of Displacement ** Area 13-1

© o N AN

DU Tank pad =
BB1 Tank Skirt =
BB1 pump base =
Filter Base =

Channel supports for LF2 =
Walkway support legs =

Building supports =
DU Pumps =

EV3 support legs
EB1 Support Legs =

. Sump for pipes =

Small Base DU units
Large Base DU units

19*12*2112 =
2*pi*r'thk.*0.46 =
4*1.333*0.46 =
0.15ct.
5*.46*3.83/144 =
4*0.0875"0.46 =
8*(19.7/144)*0.46 =
8*1.333*0.5*0.25 =
4*0.467.34/144 =
4*2*19.7/144 =
6*4*.46 =
Pi*D*(.5/12)*.46
Pi*D*(.5/12)*.46

Total volume to deduct for items in containment area =

Subtraction for volume of rainfall
This entire area is covered and will not receive any rain

Items of displacement

Volume of rainfall

Area No.13-2
Length =
Width =

Height =
Surface Area =
Volume =

- Area No.13-2 Sump

Length =

TOTAL AVAILABLE VOLUME AREA 13-1

AREA 13-2

TOTAL AVAILABLE VOLUME = Gross Volume - Subtractions =

41.00
18.00

738.00
339.48

Section 301 - Appendix D Page 2
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38.00
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0.06
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0.00
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Width = 3.00 feet
Height = 254 feet
Surface Area = 6.00 S.F.
Volume = 15.25 C.F.
Area No.13-2 Sump (Cont.)
Length = 4,00 feet
Width = 4.00 feet
Height = 492 feet
Surface Area = 16.00 S.F.
Volume = 7867 C.F.
Gross Area = Area 1 738.00
Gross Volume = Area * Height + Sumps 433.40
Volumes of items of Displacement "
1. Bearing Pads 12*(1.5*1*2112) = 3.00
2. Pump Base (5" high steel) = 5"*1.6"3.5'= 0.30
3. Hydraulic unit support legs 4*0.0064*.64 = 0.02
4. Steps and supports, ladder supports = 0.50
5. 8" Tank support legs = 12*(17.2/144)'0.64 = 0.92
Total volume to deduct for items in containment area = 4.73
Subtraction for volume of rainfail
This entire area is covered and will not receive any rain
TOTAL A\_IAILABLE VOLUME = Gross Volume - Subtractions = 433.40
Items of displacement -4.73
Volume of rainfall 0.00
TOTAL AVAILABLE VOLUME AREA 13-2 428.67
- — 118660 C.F.
TOTAL AVAILABLE VOLUME AREA 13 OR
8875.77 GAL

— —
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SECTION 301 - APPENDIX E
EF3, Evaporator Feed Tank No.3

FOUNDATION DESIGN ANALYSIS

ASSUMPTIONS:

fc= 4.00 KS!
fy = 60.00 KsI
Allowable Soil Press. = 2.20 Ksli
Structural Steel = A36

GIVEN:

Tank Diameter = 6.33 feet
Sidewall Height = 12.00 feet
Weight of Tank (Shell) 2500.00 Ibs

Weight of Max. Contents = 20340.00 Ibs

Tank is Resting on a concrete foundalion.

CHECK CONCRETE FOUNDATION DESIGN:

Assume Footing Depth = 6.00 inches
Assume Fooling Width = 12.00 inches
Assumed Effective Soil Press. = 1925.00 psf
psf
Look at what is resisiting overturning moment from
seismic load:
b= 506.00 Ib/it of
circ.
Where b is the maximum shell compression at the
bottom of the shell.
if the footing is 12.00 inches wide
then the aclual applied pressure {0 the
subgrade is 506.00 ib/sf

This is less than the effective soil pressure.
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ASSESSMENT OF EVAPORATOR FEED TANK NO. 4 (EF4)
LONE MOUNTAIN HAZARDOUS WASTE FACILITY
U.S.P.C.L/LAIDLAW
WAYNOKA, OKLAHOMA

TANK SYSTEM DESCRIPTION

Evaporator Feed Tank No. 4 (EF4) is a new replacement welded above-ground
wastewater storage and treatment tank to be installed as a part of the final
wastewater treatment plant at the Lone Mountain Facility. Evaporator Feed Tank
#4 (EF4) is located within the Wastewater Final Treatment building on the first
mezzanine level of the support structure. The tank system consists of Evaporator
Feed Tank #4 (EF4), Circulating Pump (P76), Circulating Pump (P79), Heat
Exchanger #4 (EU4), and associated piping and instruments.

PRIMARY TANK VESSEL
1. General Description

Evaporator Feed Tank No. 4 (EF4) is a circular steel tank with an outside
diameter of 6'4" and a height of 12'0"". The tank proper has a skirt that is
anchored to the support structure, and it has a closed flat top that is vented
to the atmosphere. The bottom of the tank is cone shaped. Flash Tank No.
4 is being assessed to determine if the unit is adequately designed with
sufficient structural strength and compatibility with the waste to be stored.

2. Design Standards

The tank is designed and constructed to those sections that are applicable in
the American Petroleum Institute Standard 650-1993 edition (API-650).

3. Hazardous Characteristics of Wastes Stored

The wastes which are stored in this tank are treated and untreated brine
solutions. Representative samples of both the treated and the untreated
wastes were sent for analysis. The results of those analyses are included in
Appendix G of this assessment. In addition, the following characteristics of
the wastes were verified:

Ignitability - Flash Point > 240° F
Corrosiveness

7 <pH <12
2<N<7

(Feed Tank EF4)
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Reactivity - None

Temp < 300° F

From the examination of the hazardous characteristics of the waste to be
stored in this tank, it was determined that the pH and normality levels
(Corrosiveness) of the waste are the primary areas of concern. This is to
determine the applicability of a corrosion allowance for the tank material
type and thickness.

Corrosion Protection

The interior of the tank is coated with two layers of Sherwin Williams Hi-Mil
Sher-Tar Epoxy. Each layer is applied ata dry film thickness of not less than
=7 0 mils. The exterior coating consists of one layer of Glid-Guard Corrosion
Resistant HS Epoxy No. 5466 series, at a dry film thickness of not less then
3.0 mils. Appendix F contains manufacturer's information on both the
interior and the exterior corrosion protection systems.

Documented Age of Tank

This tank was manufactured by Lide Tank Company of Mexia, Texas in
November 1994 and installed in February of 1995.

Result of Leak Tests

The manufacturer conducted a hydrostatic leak test of the tank before
shipping. A description of that test is included in Appendix D of this
assessment. In addition, a visual inspection was performed of the interior and
exterior of the tank after installation. This inspection was conducted
specifically to detect the presence of any of the following items:

a) Weld break

b) Punctures

¢} Scrapes of protective coatings

d) Cracks

e) Corrosion

f) Other structural damage or inadequacies of construction and/or
installation

The tank hydrostatic test after installation is included in Appendix D of this
Assessment. A description of that procedure is also included in Appendix D
of this assessment. From these tests it was determined that the primary tank
was not leaking.

(Feed Tank EF4)
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Existing Data Obtained

a. Diameter of Tank 6'4"
b. Nominal Height of Tank 12'0"
¢. Maximum Capacity 1625 gal.
d. Overflow Liquid level 11'6"
e. Overflow Volume 1504 gal.
f. Design Specific Gravity 1.5
g. Maximum Bottom Pressure 5.9 psi
h. Maximum Operating Temperature 250° F
i. Material of Construction
i) Shell, Root & Bottom ASTM A36
ii) Reinforcing Pads ASTM A36
iii)  Structural Supports ASTM A36
iv)  Steel Pipe ASTM SA106, Grade B
v) Bolis ASTM SA193, B7
vi}  Flanges, Blinds, Couplings ASTM SA105
& Plugs
j. Wall Thickness 0.375"
k. Operating Pressure Atmospheric
1. Seismic Zone 1

Calculation of Existing Foundation Loading
Total Weight of Tank and Contents 27,350 1bs.

Detailed calculations reflecting the volume and weight of the tank are
included in Appendix A of this assessment.

Required Structural Calculation

Calculations for the required wall thickness for this tank are shown in
Appendix B. Metallurgical information on the materials used is included in
Appendix E of this assessment. The minimum required thickness in
accordance with API 650, is 0.148 inches. A corrosion allowance of 0.125 is
provided for. The measured wall thickness is 0.375 inches.

Design calculations for the support structure are included in Appendix C of
this assessment. These calculations were done in accordance with BOCA
National Building Code 1990 Edition.

Structural analysis of the foundation is included in Appendix C of this
assessment.

(Feed Tank EF4)
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10.

Comparison of Actual to Theoretical Structural Values

Wall Thickness Comparison

Calculated Required Wall Thickness 0.1875"
Minimum Required Wall Thickness By API 650 0.148"
Measured Wall Thickness 0.375"

Bottom Thickness Comparison

Calculated Required Bottom Thickness 0.150"
Minimum required Bottom Thickness by API 650 0.250"
Measured Bottom Thickness 0.375"

Support Structure Comparison

See Appendix C of this assessment for complete comparison of the loads and
support information for vertical columns, horizontal beams and diagonal
bracing.

Foundation Integrity Comparison

Maximum Calculated Load (6" Slab) 17.6 Kips
Calculated Foundation Support (6" Slab) 26.7 Kips
Maximum Calculated Load (17" Slab) 629 Kips
Calculated Foundation Support (17" Slab) 127.7 Kips

C ANCILLARY EQUIPMENT

1.

General Description

The ancillary equipment for the Evaporator Feed Tank No. 4 (EF4) system
includes the following:

a) Circulating Pump (P76) - a centrifugal pump designed to pump 80
GPM at 50 feet of discharge head with a suction head of 5 feet.

b) Circulation Pump (P79) -- a centrifugal pump designed to pump 80
gpm at 50 ft. discharge head with a suction head of 5 ft.

c) Heat Exchanger (EU4) - a plate and frame unit of stainless steel
construction designed to operate at a pressure of 150 PSIG and a
temperature of 300°F. Manufacturer's design information is included
in Appendix B of this assessment.

d) Associated piping, valves and instruments - all piping is Schedule 40
carbon steel fitted with 150 psi flanges. All piping with an inside

(Feed Tank EF4)
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diameter of 2" or smaller is socket-welded using, at a minimum, 3000#
connections. All piping with an inside diameter greater than 2" is
butt-welded. All valves, fittings & instruments are rated for 150 psi
or higher.

Design Standards

All piping is to be installed according to ASME/ANSI Code section B31.3.
Metallurgical information on the materials used is included in Appendix E of
this assessment.

Corrosion Protection

The exterior of all waste piping will be coated with two layers of Kem-
Kromik Universal Metal Primer - B50Z Series. Each layer is applied at a dry
film thickness of not less than 5 mils. Detailed information on the coating is
included in Appendix F of this assessment.

Documented Age of Piping System

The piping and other ancillary equipment was purchased during a period of
time between December 1994 and January 1995. It will be installed in April
1995.

Result of Leak Tests

A Hydrostatic leak test was performed in accordance with ASME/ANSIL
B31.3 Chapter VI paragraph 345.5 using paragraph 345.4.2 to determine the
pressure requirements of the test. A description of this testing procedure,
along with the results of that test, are inserted in Appendix D of this
assessment.

Data Obtained

Included in Appendix H of this assessment is a Piping and Flow Diagram of
the treatment process. This Piping and Flow Diagram reflects data such as
valves, blowoffs, vents, level controls and the overall flow pattern of the
treatment process.

Piping Support System
A visual inspection of the pipe support system will be conducted. This

inspection will include a look at such things as materials of construction,
welds, and construction methods. From this inspection a determination will

(Feed Tank EF4)
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be made as to the adequacy of the piping support system.

P SECONDARY CONTAINMENT SYSTEM

1.

General Description of Secondary Containment

The secondary containment system was originally designed and operated to
prevent any migration of wastes or liquids out of the system. Evaporator
Flash Tank No. 1, Evaporator Flash Tank No. 2, Evaporator Flash Tank No.
3, Evaporator Blowdown Tank Ne. 2, and Evaporator Feed Tank No. 4 are
located on a reinforced concrete base floor area with vertical concrete
sidewalls. All associated piping is above ground and located within the
secondary containment system. The area is inspected daily on a routine basis.

At the time of inspection the concrete area was withstanding daily operations,
and routine climatic conditions. No cracks from compression or uplift were
visually apparent.

Any released tank contents are removed and pumped to an appropriate
storage area within the maximum time allowed as a permit condition.

Design Standards

Corings of the concrete in the existing containment area were taken and
tested for comprehensive strength. A copy of the report generated from those
tests is included in Appendix C of this assessment. The structural capacity
of the foundation was compared to those sections that are applicable in the
API-650 and the ACI-318, and these calculations were used as a guide in
verifying the ability of the system to contain hazardous waste.

Corrosion Protection

There is an impermeable coating applied to the entire concrete floor and
curbs. Appendix F of this assessment contains detailed information on the
coating(s) employed.

Documented Age of the Containment Area

The secondary containment system was constructed and installed in 1987.
Result of Leak Tests

A visual inspection of the containment area was performed and from this

inspection there were no cracks or breaks in the impermeable coating,
therefore it appears to be adequate to contain any leaks or spills.

(Feed Tank EF4)
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Calculation of Capacity Available (CCA)

Area 2738 s.f.
Curb Height 0.25 ft.
Material Concrete
Gross Volume 685 c.f.

See Appendix H for detailed drawings of this containment area. Appendix
A of this assessment contains detailed calculations of the available
containment volume. The containment capacity available = 685 c.f.
Required Volume

Containment Capacitv Required (CCR)

CCR=Volume of Largest Tank in the secondary containment

Volume of Largest Tank = (FT1)= 401 c.f.

Comparison of Available Volume to Required Volume

Containment Capacity

Containment Capacity Required = 401 c.f.
Secondary Containment Volume Available = 685 c.f
Excess Containment Volume = 284 c.f.

CCA>CCR Adequate Capacity (under normal operating conditions is available)

E CONCLUSIONS

1. The foundation, structural support beams, connections, and controls for the
Evaporator Feed Tank No. 4 (EF4) System have been adequately designed.

2. The Evaporator Feed Tank No. 4 (EF4) system has sufficient structural strength, is
compatible with the wastes to be stored and treated, and has adequate corrosion
protection to ensure that it will not collapse, rupture or fail.

3. The Evaporator Feed Tank No. 4 (EF4) system was inspected on 3/1/95 for weld
breaks, punctures scrapes of protective coating, cracks, leaks, corrosion, and other
structural damage or inadequacies of construction/installation.

4. The Evaporator Feed Tank No. 4 (EF4) was tightness tested on 3/1/95, and it was
found that the tank test positive for tightness.

5. The Secondary Containment for the Evaporator Feed Tank No. 4 (EF4) system is

(Feed Tank EF4)
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of sufficient structural strength and of sufficient volume to meet the requirements
set forth in 40 CFR 264.193.

6. All ancillary equipment associated with the Evaporator Feed Tank No. 4 (EF4)
system is properly supported and protected against physical damage and excessive
stress due to settlement, vibration, expansion, or contraction.

7. The Evaporator Feed Tank No. 4 (EF4) system associated ancillary equipment have
been tightness tested in accordance with ASME/ANSI B31.

F CERTIFICATION

I certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry
of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to be the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing
violations.

Dat’é/, e, -u"“‘? W)
200, OK L AR O
4’:,,” "h ﬁ:"‘m“\\\\\\
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Primary Tank Volume Calculations
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Secondary Containment Volume Calculations



B.

SECONDARY CONTAINMENT

VOLUME CALCULATIONS

DIMENSIOCNS
1. Length
2. Width
3. Height

VOLUME (Before encroachments)

Heat Exchangers

ENCROACHMENTS
1. Posts
2. Posts
3. Posts
4., Posts
5. Posts
6. Posts
/6 Posts
8. Ramps
9. Ramps
10.

1i. Pumps
12. Pumps

ENCROACHMENT VOLUME CALCULATIONS

9.

10.
11.
1z.

16 x 0.83 ft x 0.83 ft x 0.25 ft

1 ft
1.17
2 ft
1 ft
2.67
2 ft
1.17
1.33
2 ft
5 ft
3 ft

BB MNP BN E W
- - A i

® 0.83

ft x 1.

x 0.67
x 1 ft
ft x 1
x 2 ft

ft % 2.
ft x 2.

X 4.25
¥ 1.67
®x 1 ft

ft % 0.25 ft =

25 ft x 0.25 ft =
ft x 0.25 ft =

x 0.25 ft =

ft x 0.25 ft =

x 0.25 £t =

5 ft x 0.25 £t =
67 ft x 0.25 £t =
ft x 0.25 ft =

ft x 0.25 £t
x 0.25 ft =

TOTAL ENCROACHMENT VOLUME

AVAILABLE CONTAINMENT VOLUME

LARGEST TANK VOLUME (FT 1)

EXCESS CONTAINMENT

i6
9
1

2
2
1
4
1l

64
44"

gll
0"

3" min

@ 10"x 10"¥x
@ 12"x 10"x
@ 14"x 15"x
1 @ 24"x 8"x
@ 12"x 12"x
@ 32"y 12"x
@ 24"y 24"
@ 147x 30"x
@ 167x% 32"x
2 @ 27x 51"k
4 @ 5'x 20"x
4 @B 3'x 1'%

2.75
1.87
0.37
0.34

0.5
1.34

1.0
2.93
0.89
4.25
8.35

27.59

64.75'x 44'x .25’ = 712.25ft?

3"
3"
3"
3ll
3"
an
3"
3"
3"
3|I
3"
3"

£t
G
ft?
ft?
£l
ft?
il
ft?
£t
£t?
£t
ft?

FT°

FT?

684.66 FT°

401

FT?

T

283.66 FT°
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Qw-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATION (WPS}
L _ {Sea QW-200.1, ectlon IX, ASME Bailer and Pressure Vessel Code)
>mpany Name LIDE VESSELS INC. By: EVAN LEMON
Weiding Procedure Soecificstion No BBO1 Date 6=1—-82 Supporting PQR No.ls) BBO1
Revision No. Datz 5:£'90 .
Welding Processies) — SIAW Typelst_._MANUAL.
{Automstie, Manual, Msachine, or Semi-Auta.) -
JOINTS (QW-402} Details
Joint Design SEE PRODUCTION DRAWINGS
Backing {Yes} Fa (No} F=

{Ratar o bowm backing and ramalnery)

O mazal ] Nonatuzing Matzl
0 Noamerallic O othar

RETAINERS NOT USED

Sketches, Production Drawings, Wald Symbols or Written Description
should show the geners! arrangamaent of the par= to be weldad. Where
applicable, the root spacing and the details of weid groove may be
specified.

(At the option of the Migr., sketches may be attached to illustrate joint
design, weld layers and bead saquence, &4. for notch toughnass procs-
dures, for multiple process procedures, a1c.)

1SE METALS (QW-403)

do. 1 Group No._.._lis'g 1o P«No 1 Group No. 132

OR
v = specification-type and grade
1o Specification type and grade
OR

Chem. Analytis and Meen. Prop.
1o Chem. Anaiysis and Mach, Prop.
Thickness Range:

Pipes Dia. Range: Groove ALL Fillat ALL
Other x PROCEDURE LIMITED 7O 1. S00 DUE TO NO PWHT

Bass Matal: Groove

*FILLER METALS ({QW-404)
Soec. No. {SFA) 5.1 5.1
AWS No, (Class} ELQLD E7018
F-No. S 4
A-No, 1 1
Size of Filler Matals i/8" - 5/32" 1/8" — 5/32"
Deposited Weld Metal . 250 614
Thickness Range: = —
Groove « 500 1. 228
Fille ALL ALL
Electrode-Flux {Clasi) = —=
Flux Trada Name — o
Fisumable Insart - —_—
| —har el —

Zach base metal-fliiler metal combinstion shouid be recorded Indlvidusily.

e v et e ABLIE AR e Pree Bav 200 Eslrfiald. NJ 07007-2300.



QW-482 (Back)

wPs No. BEO1

.
Rev.=

A~pOsITIONS 1QW-405)

EI -

ALL

Position(s) of Groove

POSTWELD HEAT TREATMENT (QW-407)

Temparatura Range

Walding Progression:  Up S Down E3 Time Rangs——
Position(s) of Fillet
GAS (Qw-408)
PREHEAT (QW-406) Parcant Composition
Prehest Temp. Min, S0°F *x - Gasles) {Mixture) Flow Rste
{ntarpass Temp. Max 600°F
Preheat Maintanance Shialding i h— -
{Continuous or special heating whars sppiicable should be recorded) Trailing — - —
Backing i - i
ELECTRICAL CHARACTERISTICS (QW-409}
Current AC or DC. DC Polarity.
Amps {Range) SEE BET.OW _ vois (Rangs) SEE BELOW
{Amps and volus ranga should be racorded for esch electrode size,
pesitian, and thickness, e, This information may ba listed in a tab-
ular farm similar 1o that shown below.)
Tungsten Electrode Size and Type —=—
{Purs Tungsten, 2% Thoristed, ste.)
Mode of Matal Transfer for GMAW ==
{Spray arc, short circuiting arc, ste.)
Electrode Wire {eed soeed range ==
_TECHNIQUE {QW-410}
¥ String or Weava Bead STRING
Orcifice or Gas Cup Size —_— _
Initial and Interpass Claaning {Brushing, Grinding, atc.} BRUSH ., GRIND., OR CHIP AS NEEDED
Method of Back Gouging ATR ARC OR GRIND AS NEEDED
Oscillation -
Contact Tubs to Work Distance ——
Multiple or Single Pass (per :i::ml,_t’:[glzlz.}giE
Multiple or Single Electrodes SIN_G_LE
Travel Soeed (Range} bt
Pesning NONE
Other NO SINGLE PASS TO EXCEED 1/2" IN THICENESS
*%x 200°F MINIMUM PREHEAT FOR THICKNESSES OVER 1. 25"
AND THROUGH 1.5"
Filler Metal Current
Qthar
{e.g., Remarks, Com-
Travel meng, Hot Wire
Wald Type Amp. Yolt Speed Addition, Technique,
Layer(s) Process Class Dis. Polar. Range Rangs Rangs Torch Angls, Ew.}
1&2 SMaAW E6010 {1/8" REV 75-125 | 18-24 |NA
* * * 5/732" " 110-17¢ 20-26 |"
REM SHAW E7018 {1/8" . 115-164 20-26 |"
i b " 5/32" * 150-22d 21-27 |”
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QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD {PQR|
* (Ses QW-200.2, Section (X, ASME Boiler and Pressure Vassel Code)

Record Actual Conditions Usad to Weld Test Coupon.

L.

o LIDE VESSELS INC.

Company Na

Bo01

—Z&—82

=
DateZ

Procsdure Qualification Recora No
WPS No._ BB 1

Welding Processies] smAawW

MANUAL

Types (Manual, Autemauc, Seme-Auin.)

JOINTS (QWw-202)

_— 37 VE =/<
Be4" f—lf'lS"
——
T F
| }
-{ l— /8-

Groove Design of Test Counon
{Far combination gualifications, the decosited weld metal thickness snall be recorded for each liller metal or process used,]

BASE METALS 1QW-403)

POSTWELD HEAT TREATMENT (QW-107)

_Mazerial Soec. SA=106 Temoperature
_peor Grade 2 Time
“No.__1 to P-No. L Otner——
Thickness of Test Coupon . 864 — _
Dismeier of Test Counon 4=5/9" 0D
Otner _——
GAS (QwW-108}
Percant Composition
Gasles) (Mixturs} Flow Rate
Shielding —_— — —
Trailing —_— — —
FILLER METALS (QwW-404) Backing —— — ——
SFA Specification S.1 S.1
AWS Ciassificaion ESQ1C E7018 ELECTAICAL CHARACTERISTICS QW09
Filler Metal F-No. 3 4 Carrant
Wald Mewl Analysis A-Na, 1 1 Palanty REY — -
Size of Filier Mezal . 1 /8" 1/8" Amor, Fo—120, F4=-120 ,,fF3-20, F4—24
Other .—— Tungsten Electroda Size NA .
Otwher _—
Deposited Wald Metat _s 2950 .614
POSITION {QW-405]) TECHNIQUE {QW=410)
Position of Groove (=1C] Travel Speed __NOT RECORDED
Waeid Progression (Upnill, Downninn) _E-2—DOWN , Fa-uUpP String or Weave Beag, STRING
Other _—— . Qseiltation NCNE
Multipass or Single Pass (per sicel MULTIPLE
_' Single or Multiple Electrodes SINGLE

LEHEAT (QW-406)
¢eheat Temp.—2Z0*F

Otwner

interpass Temp. 00 *F

Other.

(12789

This farm {E00007) may ba obwined from the Order Dept., ASME, 22 Law Drive, Box 2300, Fairfield, NJ 07007-2300.

Y Xa i sl



“_oampany Namas

!

‘e Qw-483 SUGGESTED FORMAT FOR PROCZDURE QUALIFICATION RECORD (PQR|)

(See QW-200.2. Section IX. ASME Soiler and Pressure Vessa! Cade)
Racord Actual Conditlons Used to Weld Test Coupon.

L IDE VESSELS INC.

Procegure Quaiitication Recorg No BBO2 Dae_9—25—82
WPS No. £
Welding Processtest SMAW

MANUAL

Typas (Manuat, Automatic, Sami-Autc.}

JOINTS (Qw-102)

g0

J
—

~1/8"

—T

l 37 lh./<
|
|

e

—

3
|
f

— /8"

Groove Dasign of Test Coupon
{For compination aualifications, the deposited weald metal thickne

£3 thail be recorded far sach filler metal or process used.)

8ASE METALS (ocw-:oal

POSTWELD HEAT TREATMENT (CW=0T)

Marerial Soec. SA-36 Temperaturs NA
~g or Geaas — Time . —_.
=0, 20 Peio. L Other —=
aicknezs of Test Cougon . 750
Diameter of Test Cougon —
ol ATE
Otner _._— =
GAS (Qw-108)
Percent Composition
Gasles) (Mixtura) Flow Rate
Shislding — . i
Trailing — — i
FILLEA METALS (QW-104) Backing, e — —
SFA Spacificadon 3. 5.1
AWS Classification E890L0 E7024 ELECTRICAL CHARACTERISTICS {CW-109)
Fiiler Matai F-Na, 5] 1 Current _LCE
Wald Matal Analysis A-No. 1 1 Polarity REV
Size of Filler Matal 8" 3/18" AmpeFS3—110, F1—-250 _vok==20, F 1-22
Other —— Tungsten Eleczrode Size Z—
Other ——
Depasited Weld Metal = 250" . 500"

POSITION (CW=205)
Pesition of Groove

Wald Progression [Uphill, Downniitt ELLAT

Other_——

TECHNIQUE {Qw-410)
Travel Speed NOT RECORDED

String or Weave Baad S TR ING

Qsgillation

Multipass or Single Pass [per side) Ll I TIBLFE

Singla or Muitiple Electrodas SINGLE

T MEAT (QwW-t06}
“Tjeat Tamp.o 2O F

Other 2=

wiwrpass Temp. D00 F

Other_——

(12r89)

“rhis form (EQ0007] may be obtained from the Order Dept.,

ASME, 22 Law Drive, Box 2300, Fairfield, NJ 07007-2300.

REPRINT 4/30 {750




\

Company Name
Welding Procedure Soecification No

Wslding Procasiies)

" LIDE VESSELS INC.

QW-182 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATION {WPS)
{See QW-200.1, Section IX, ASME Boiler and Pressure Vessal Code)

ay:__EVAN LEMON

Ravision No

9B0O2

Date S=-28-82

Supporting PQR Na.{s)

Date

3-7-89

SMAW

Typals) MANUAL

{Aummatic. Manual, Mscninae, or Semi-Auto,)

JOINTS (Qw-202)

SEE PRCODUCTION DRAWINGS

Jaint Oesign

Backing (Yes)

{No) XX

Backing Material (Type}

WELD METAL OR BASE METAL

D Metal

{Reter 10 botn becxing and retainery.)

{1 Nonfusing Mezal

{0 Nonmeualtic

NO RETAINERS USED

T owmer

Sketchas, Production Drawings, Weld Symbois or Written Description
should sthaw thae general arrangement of the part 10 be welded, Whare
aoplicaple, e root soacing and tha detzils of weld groove may be

soacified.

{At the option of tne Migr., skatches may be attached to illustrat joint
design, weid lever and bead ssquencs, e.g. for nown 1oughness proce
dures, for multinie process procedures, ae.)

"SE METALS {Qw-103}

\_ e

1&2

Group No

OR

Saecificition type and grade
to Soecification type and grade

OR

Chem, Analysis and Macn. Prop

_J'._Group No..._l_s.‘z

1o Chem. Anaiysis and Mecn, Proc

Thickness Ranga:

ﬁ

Bate Metal: Groove_-1B75" — 1.5" Finee_ALL
Pipe Dis. Range: Groave _ALL Filler_ALL
Otner —

*FILLER METALS (QwW-404}
5pec. No. (SFA) - | S-1
F-No. 3 i1
A-No, 1 I 1
|

Size of Filler Matais

1/8", 5/32"

Denosited Waid Matal . 230

Thickness Rangs:

1/8", S/32", 3/1&6"
- 500 )

Groove - 500

Fillet

Electrode-Flux {Clas)

Flux Trage Namae

1.00

ALL

ALL

4

- nsyrmable Insart
sther

*Each base meatal-flller metal combination should be recorgded Indivigually,

o —————




QW-482 (Back)

WPs No. BBOZ Ray._+
5 "QSITIONS (QW-405) POSTWELD HEAT TREATMENT {QW=407)
\ Pasitionis) of Groave Fo—ALL. FL—-FLAT Temperaturs Range NA
Welding Progression: Up Fs Dawn Time Range_——
Position(s} of Fillet ALL
GAS {QW-408]

PREHEAT (QW-406] Parcent Compositian
Preheat Temp. Min, SQ°F 2 Gast{as) {Mixtural Flow Aate
Jntarpazs Temp, Max £00°F
Preneat Maintananca NONE Shielding — - ——
ICantinupus or special heating wnera aoplicatle snouid be recarded] Trailing — — i—

Backing - - —

Current AC or 0C__DRC

ELECTRICAL CHARACTERISTICS (QW-409)

Poiarity. REY

* Tungsten Electrods Size and Type
Moce of Matat Transfer ior GMAW

Electroda Wirs feed soeed rangs

Ampt (Range) SES. BELOW _ vors (Rangey _SEE_SELOW

{Amos and volts range should be recorced for each electrode size,
position, and thickness, ewx. This information may be listed in 3 O~
ular form similar 1o that shown below.)

{Purs Tungsten, 2% Thoristeq, ste)

{Seray src, short cireuiung arc, ote.)

"'&ECHNIQUE {Qw-410)
String or Wesve Besd

STRING

Qrifice or Gas Cup Size

Initial and Intarpass Cleaming {Brusning, Grinding, etc.) BRUSH 3_§R LMD, QR CHIP AS NEEDED

Metnog of Back Gouging

AIR ARC OR BRIND AS NEZDED

Qscillation

Conwmet Tube to Work Dismnce —
Muitiple or Single Pass (per sidsl MULTT P'—_E

Multinie or Single Electrodes SINGLE
Travel Speed |Range) ==
Pesning NONE
Othar NO SINGLE PASS TO EXCEED 1/2" 1IN THICXNESS
T 200°F MINIMUM PREHEAT FCR THICKNESSES OVER 1.235"
AND INCLUDING 1.5"
Filler Metsl Current
Other
{e.g., Remarks, Com-
Travel ments, ‘Hot Wire
Wald Type Amp. Voit Speed Addivian, Technique,
Laver(s) Process Clazs Dis. Poler. Rangs Rangs Rangs Torch Angle, Etc.)
142 SMAW Es010 | L/9" REV 75-125 | 18-24 Na&
5 " " 5732" | * 110-179Q 20-26 | *
REM " 7024 | 1/8" " 140-19Q 19-24 '
& 8 . s/32 | 1.80-25% 20-25 |
= " " 3/16 " 23I0-3I03 21-27 w
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[ QW-483 (Bwck)
L 4
- _ PQR No. 3892
i Tensile Tasz {OW-150)
Ultimase Ultimate Type of
Specimen Total Load Unit Stress Failure &
No. Width Thickness Ares b osi Location
1 - 903 DIA. . 200 14120 70600 WLD DUCT
2 . 506 DIA. .201 13740 58400 BM DUCT
Guided-Bend Tests {QW-150)
Type and Figure No. ‘ Resuit
SIDE BSEND QW—462 ._2_2 ACCEPTABLE
SIDE BEND QW—-4&2.2 ACCEPTABLE
SIDE BEND QW—-462.2 ACCEPTABLE
SIDE SEND QW—-462.2 ACCE=2TABLE
Toughness Tests (QW-170)
Speciman . Nowen Notch Teast Impact Lateral Exp. Drop Weight
Nao, Location Type Temao. Values % Shear | Miis Braak No Break
( =
‘_\\--a'ﬁ"
|
Fillet-Weld Test (QW-180)
Resylt — Satisfactory: Yes No Penetration into Parent Metal: Yas — No _——
Macro—Results — :
Other Tests
Type of Test —
Deposit Analysis
QOther —
Woelder's Name BILLY LIDE Clock No. Stamp No. L

Tests conducted by: __SOUTHWESTERN CABORATORIES Laboratory Test No, DZ—8220—1

Wa certify that the stataments in this record are correcs and that the test welds ware prapared, welded, and 1astad in accordance with the
requirements of Section IX of the ASME Code.

Manutacurer _LIDE VESSEL S TNC,

Date __9—11-90 A . R

{Detail of record of tests are illustrative only and may be modified to conform to the type and number of tests required by the Code.)

=




-

{k QW-183 (Back}
. S5B01
) Tensile Tast (QW-150) POR Ne.
Uitimate Uiumarte Type of
Specimen Youl Load Unat Stress Failure &
No, l‘Vid:h Thickness Area b o3t Locxtion
T - S06 | OLP | .<O0L | L2200 78600 SMm OLCT
=z . 50& | DIA . 201 1S&00 77600 BM DUCT
|
|
Guided-8and Tests (QW-760])
l Type and Figure No. I Resuit
SIDE BEND QWw—4&6Z.72 | ACCEPTABLE
SiPE HeND UN-452.2 | ACL=TABLE
SIDE BEND UW—-462.2 ACCEPTABLE
SIDE BEND UWN—-4d462.2 ACTZPTABLE

Toughness Tests (QW-170)

Specimean Noteh Noten Test Impact Lateral Sxo. I Droo Weiant

4 No, Location Tvpe Temo. Values % Shear | Mils | Break No Breax

' -

|

Fillet-Wald Test {QW-180)
lesuit — Satisfactory: Yes No Penetration into Parent Metal: Yes No
vdacro—~Resuits
Cther Tests

fype of Test BMNH F3 WELD—174 HAZ-179, F4 WELD—172 HAZ-18Z & 185
Jeposit Analysis
Jther

B A d e N N E I I I ¢v On s ussssstncattdooranudbabiibidinanns sssssABusBiNsbbisnnnnne seesssss R L R R RN R Y N P PN P L L L LR

Velder's Name —_JOHN MCXTNNEY __Clock No. 1148 SampNo. .t
‘e3t3 canducted by: . SOUTHWESTERN LAB Laboratory Test No.RZ2=8220—2

Ye cerutfy that the stataments in this record are comrecs and that the test walds wers prapared, welded, and tastad in accordance with the
equirernants of Secton IX of the ASME Coda.

LIDE VESSELS INC.

Manufacturer
- _6=2-82 By o ~ —

Jewail of record of tests are illustrative enly and may be modified 10 confarm to the type and number of teats required by the Code.}
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Tank Wall Thickness



Secondary Containment Drawings
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Heat Exchanger



==

{4 F

4l

Designed, Constructed and Notional Boord Stomped in Accordance with latest v
1992 A.S.M.E. Code ond Addendum. ‘4
Side Front AlfaLawal
A
E )
B sS4 Si
c =} -] 2l @ .
Sl o
e N
5 — | ~ o
=1 w
! uy I~
3
oy .
Iq..- il -—.l_"’ oo _1
o+ =
., 25 9/187
Footin (650)
2" (s0) 5 1 3/8"(as)
| Sgg:ign AA
Two (2) ® 1(9/)‘5' Holes —XHH_T 31/4° e studded Port
40 .
" Eight (8) ¢ 3/4
o q_ 19 5/16 | 1'oguns;) /
\ (490) 4 1/4" (10B) long,
One (1) @ 1 1/16° Hole ® 9 1/2° (241.5)
(28 —] Bolt Circle.
2 9/16"(s5)
B= 42 5/16"(1075) A= See Plate Spec Documentation Dimensions in () are millimeters(m)
Cocnnections
LoC Function Fluid Material Size Rating TYpe
S1 Hotside Inlet 30.7 psig Steam 14 &n 150% STUD
$2 Hotside Outlet 30.7 psig Steam sS bn 150# STUD
3 Coldside Inlet solution ss &1 150# STUD
s Coldside Outlet Solution 55 on 150# STUD
Hotes: Carboline 134 1.5 mils DFT (Alfa Laval Blue) CERTIFIED
APPRO%EEIOR FABRICATIO
BY DATE
Customer Hame : USPC! besign Press/Temp.: 150 P51 / 300 °F
P.0. Number 1 20572 plate/Gasket Mat*l: ALSI 316 / EPDM
Item : # 2 Heat Exchangers Plates Actual/Max.: 39 /7 & (0.5am)
Order Humber @ 942005 Weight Dry/Flooded: 2350 b / 2607 b
A/L Serfal#(s) : 30101-96438 thru 96439 Length CBar/THolt.: 900 mm / 750 mm
ey, M’_ﬂl_ﬂ.ﬂ_ by leu |Octe
2 [Hesemt Biod Bert, foet Comaonsion & Foal Froi ot e [1/93
M15—FFG Alfa Laval Thermal Inc.
Y R R Monufcctured in Richmond, Virginio ‘Lc "‘;g; =:;=k “7;:¢ nggnval n‘/’;:'
" - i-. DOYAE  t T4 Rev: A D




Alfa Laval Thermal Inc.

5400 International Trade Drive

( ““chmond, VA 23231

Plate Heat Exchanger

Bill of Materials

L

Implementation Date: 2/28/94 Attatays!
Revision: Page 1 of 1
Subject: M15-FFD QA03138
Given are standard ASME/ASTM materials of construction.
No. ltem Quantity Material Notes  Dimensions
1. Frame Plate 1 SAB16-70 1
2. Pressure Plate 1 SA516-70 1
3a. Carrying Bar 1 Aluminum 900 mm
3b. T-Profile Cladding 2 SA240,30455
4, Guide Bar 1 SA479,3045S 800 mm
5. Tightening Bolt 8 SA193,B7 750 mm
2" -4 1/2 UNC
6. Tightening Nut 8 SA194,2H2 2" -4 1/2 UNC
7. Support Column 1 Aluminum
8. Support Foot 1 SA36 1
9. Frame Foot 2 SA36 1
10. Stud Bolt 48 $A193,87 2
11. Connection Liner 4 SA240,31658 1
12. N/A
13, Channel Plate Gasket 40 EPDM
= 14, Channel Plate 39 SA240,316SS Eiectropolished
Not Shown
QOSHA Shroud i Aluminum 3
Notes: (1}Painted. (2)Zinc Plated. {3]Not Shown
Drawing is not an accurate depiction, see certified print.
USPCI
P.O. #: 20572
TAG: #2 HEAT EXCHANGERS
A/L ORDER #: 942005
‘- A/L SERIAL #: 30101-96638
! ;1 L 30101-96639
Zull
1 Nt r‘.".‘ :'.It
' CERTIFIED
APPROVEDROR FABRICATION
BY_ —%a/ DATE ¥/23




ALFA-LAVAL THERMAL

PLATE HEAT EXCHANGER
specification Sheet

CUSTOMER: USPCI P.0.#:
supplier: Alfa Laval Thermal Inc. Order#:
Agent: Charles Martin, Thermal Engineering Co Tag#:
Quantity:

2
Serial#: 30101-96638 thru 96639

PHE Model Type: M15-FFG

HOT SIDE COLD SIDE
-] - =2=
Fluids : 30.7 psig Steam Solution
Flow rates 1b/hr 10349 1312000
Inlet temperature F 275.0 180.0
oOutlet temperature F 272.2 230.0
Pressure 4rops psi 2.0 8.9
Total Surface Area : 260 sgq ft
Flow regimen fluids 3 counterflow
Connection locations in : s1 s3
out g 52 sS4

Material in connections 3 ss SS
Total number of plates s 39
Plates material : AISI 316

thickness : 0.5mm
Gasket material : EPDM Clip-on
Design pressure : 150 PSI
Design temperature : 300 F
Liguid volumes US gallon i3 i3
Total unit dry weight : 2300 1b

CERTIFIED

APPROVED FOR FABR!
BY =%/ DATE 4%

20572
942005

# 2 Heat
Exchangers



r~cument

{
o CUSTOMER:

uspC

I

Date 06

P.O.#:

/22794

20572

ALFA~-LAVAL THERMAL

PLATE HEAT EXCHANGER

Model Type M15-FFG
Quantity 2
Serial#:
Supplier:
Agent:
Gasket
Plates with parallel flow.
Plates material
thickness
Gasket material

A - Dimension (See Drawing)

Total number of plates

Total unit dry weight
Extra/Inspection port location

121
120
118

MW

121
120
119

71
70
69

MW

End Pltl
Chan Plt
Chan Plt

Chan Plt
Chan Plt
End Plt2

Plt
Plt
Plt

Tran
Turn
Chan

Plt
Plt
Plt
Plt

Chan
Chan
Tarn
Chan

Chan Plt
Chan P1lt
Chan Plt
End Plt2

76A
03B
03Aa

03A
03B
83A

H
L
L

H
H
H

Sanple

432
04B
03A

03B
03A
11B
03A

03A
03B
03A
84B

H
H
L

(e ol

e

30101-96638 thru 96639
Alfa Laval Thermal Inc.
Charles Martin, Thermal Engineering Co

Order#:
Tag#:

sides of the plates are facing the frame plate.

AISTI 316
0.5mm
EPDM Clip-on
174 mm
39
2300 1b
Side 1: Side 2:
SAMPLE FLOW DIAGRAMS-=—==—==wr—-——===—===-
Sample SINGLEPASS Flow Diagram
=——— e
o U-—-g===0==———= u
o] U o U
) ) ) ) S
( ( ( (
Usm=C===Q====== C A
0 U~-—<===0==m—-- U
0 0 o o M
~54-===83—-=—=== s2----81-
P
MULTIPASS Flow Diagram
------- T3-——=—=T2=====—— L
O 0 0 o
0 U-=—<—=— E
U==<===1 (8] O
) ) ) )
( ( ( (
(o] 0 U-—-<--—-U F
U==<=== 0 O
0 ———>enU L
Us==>==U 0 o
) ) ) ) o
( ( ( (
o] o o o W
0 0 U-—=>--U
U=m==>==0 (0] O
o o]
------- S3—=r———52-==w——-

See following page for Flow Diagram Discriptions.

* %k %

SEE PAGE 1 FOR YOUR FLOW DIAGRAM.

* k%

942005
# 2 Heat
Exchangers

z » W & »wy H O

w0



-ii-
~ —ument Date 06/22/94

e emom—========c===== FLOW DIAGRAM DESCRIPTIONS===

Singlepass....Plate heat exchanger with connections on frame plate
(stationary cover) only.

Multipass.....Plate heat exchanger with both frame plate and pressure
plate (movable cover) connections.

51,52,5S3,54...Frame plate connection designations.

T1,T2,T3,T4...Pressure plate connection designations.
(See drawing for locations of T and S ports.)

1 to 121...Plate position starting fxom frame plate.
chan Plt...Channel Plate. Standard 4-port channel plate. Gasketed so
that flow from two ports opens to the channel plate center.
End Plt2...End Plate 2. Channel plate adjacent to frame plate. With
port holes fully gasketed so that flow does not go between
this plate and the frame plate.
End Pltl...End Plate 1. Channel plate adjacent to pressure plate
on single pass unit.
Turn Plt...Turning Plate. Redirects flow with port locations which are
not punched (no U or 0) on multipass units.
»N Plt...Transition Plate. Channel plate adjacent to both pressure
- plate and partition plates on multipass unit.
_.rt Plt...Partition Plate. Thicker steel plate required on some
multipass units.
Twin Plt...Twin plate. Cchannel plate type used on welded units only.
76,03,83...Plate hole punching description. A-L internal use only.

0...v......Port surrounded by ring gasket. Fluid in this port

U..........Flow opening port. Fluid flows into this channel.

No 0 or U..If no Uor O is shown then this port jocation is not punched
and fluid does not flow through this port.

A,B........Plate orientation, as seen from gasketed side of plates:

U\ of] , o /U

A Plate => \ <====-- gasket diagonal-----= >/ <= B Plate
\ /il _ . /\
\ / <—=—- chevron direction---->/ \

(Channel plate arrangements alternate between A and B plates)

,.........High Theata channel plate. Chevrons at angle greater than
-7 90 degrees.
w.......Low Theata channel plate. Chevrons at angle less than 90
degrees.
(Channel plate arrangements can have all Highs, all Lows oOr
a mixture of Highs and Lows.}



45T,

..-_.—.——-——-—o——-———..--—_.—_..-————..——_..-——-——————.—-——.——_...._._—_—-.-._—_——

2#M15-F CH__ AISI_316 0.5mm EPDM_Clip-on

1*19 L S1->52
1*19 L S4<=S3

39
38
37
36
35

=W mn

End Pltl 16B
Chan Plt.03A
Chan P1t.03B
Chan P1t.03A
Chan P1t.03B

Chan P1t.03A
Chan P1t.03B
Chan P1lt.03A
Chan P1t.03B
Chan P1lt.03Aa
End Plt2 83B

el ol sl o

mepeed

30.7 psig Steam
Solution

o ] e
U==<===U O ()
o) o] U U
U U 0 C
o o u U
) ) ) )
( ( ( (
U U 0 Q
O 0 u U
U [§) o 0
o o U=-—<-—=-U
U==<===0 O 0
) o o o

~S4=mw=53—w==mm §2----81-

942005\1

06/22/94



&

—

------------------------------------------------------- ~ 942005\1
plates: M15-F CH__ AISI_316 0.5mm EPDM_Clip-on
74 37 Chan P1t.03 L Channel plate
2 1 End Pltl 16B H End plate 1 0. 6mm
2 1 End Plt2 83B H End plate 2
Gaskets: EPDM Clip-on
74 37 32330-1804-3 Channel plate gasket
2 1 32330-1804-3 channel plate gasket
2 1 End plate gasket II consists of:
4 2 32330-1804-3 2 Channel plate gaskets
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OTIS A. CLARK PE.

_ Phone . 130 Bdvy. Bldg.
(405) 878-0338 . _ *Sulte 202

shawnee, OK. 74801

To: .USPCI g
‘Lone :Mountain Facility
:Route 2, Box 180A
‘Waynoka, Okla. 73806

Attn: Lawson Fenton

March 28, 1995

The following is an investigation for the foundatlion support
for the mezzanine platforms for -the Wastewater Final
Treatment Facility, and the calculations for the design of
the -beams, columns, and bracing for the structure. The
deslgn loads are-per the 1990 BOCA Natlonal Bullding Code and

=are-shown,onfpage.ﬂ?'of-the ‘folloving . submittal.

i

COLUMN | LOAD, XIPS | FOUNDATION CONDITION REMARKS

A-1 3.6 ‘17% floox slab '~ | OK (see page #2)
A-2 4.5

) A-3 ) 8.4 N "

A-5 9.8 g" £loor slab OK (see ;;qe K1)
A-T 4.8 .'hL, o vl Bz <.

B-1 14.3 17" £loor slab.-  |.OK (see page ¥2)
B-2 36.3 | ' |

B-3 27.9 ~._ Ny

B-5 17.6 6" floor slab OK (see page #1)
B-17 . 8.5 - .z.L - ~

C-4 : 28.1 24" x 36" cont.ftg.) ok (see page #3)




, 6" floor slab

c-6 24.8 24" x 36" cont.ftg. | Ok (ses page #3)
c-7 11.5 6" floor slab OK (sea page K1)
c.9-1 ] 14.1 17" floor slab OK (see page #2)
c.9-3 | 28.8 1 ]

D-2 62.9

D.1~1 | 19.0

D.1-3 19.9

B~1 14.2 ‘
E-2 3402

E-3 14.4 o o
F-3.1 12.0 6" floor slab OK (see page H1)
. P-4 24,2 24" x 36" cont. f£tg. | OK (see page K3)
F-6 24.2 ‘L ,4.

F-7 12.1

0K (Bee page #l)
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CORE HOLE TO BE FILLED WITH SEMSTONE 140 WITH SAND BINDER

FiLL PLUG TO w74~ BELOW FINISH GRADE, LEAVE SURFACE ROUGH

PROTECTIVE COATING TO MATCH EXISTING.
EXIST, CONCRETE ( VARIABLE THIK)

ot .
L) -

' ‘ ” s’ﬂg El%ﬂfg “77’5#/21/ ”

i 3.-1: S : - / ' lll
S *! a5 / ’// S
':i’!“ i-‘;-l 3 i ﬁl ifg 1. ":q, f-. ] M’
i
g REMOVE DIRT AROUND FULL CIRCUMFERENCE
= 1.5* WIDE MIM,
FILL TO 15~ BELOW CONC. W/ BENTONITE PELLETS
CORE PLUG DETAIL FOR Job to, 3
; MYeIS sen e NS
USPCI. LONE MOUNTAIN FA CILI’TY EHO INEER THO CORPORAT I OH DRAWN e
":I]:!rzf: I :!:[ !E[:Er# Ontohona City Dhtshens DATE 6,2 3,92
\ SHEET
i mme o mm oan At CT1 A €A1 TA BSMTONTE SEAI BER FFEAE WAL KFR REOUIFST : ! OF !




e T

Drilled Capped Crushing

Soecinen plameter. la, Length. In, Leagth. In, Lead. b3,
PHT-1 1.7% 5.% 5.7 32,440
PHI-2 3.75 £.5 4.9 47,200
PHT=3 31.7% 6.5 4.5 41,400
PHI-4 3,75 7.5 4.6 60,700
PHT-B .76 7.0 7.1 43,000
PHI-E 3,78 6.5 4.1 57,100
PHT-7 3.75 7.0 5.8 43,800
PHI-8 .75 6.0 5.8 74,800
PHT-9 3.75 5.0 5.5 31,900
PHI-10 1,78 6.0 4.7 72,500
PHI-11 1.75 6.0 5.6 55,720
PHT-12 3.7% 6.0 6.6 65,600
PHI-13 1.75 5.0 5.3 68,700

*-\.

s PHT-14 3.7B 5.0 5.3 80,200
PHI-15§ 1.78 6.0 5.1 60,200
FHT-1A 3.7% 6.0 4.7 53,800
FHI-13 31.7% 11.0 6.0 $0.800
FHI-2 3.7% 22.0 7.0 30,7490

«FHT-3 3.75 15.0 - -
FHT-4 3.75 6.0 7.0 81,600
FHT-% 3,78 6.0 5.8 81,700

«FHI-B 31,75 19.0 = -

oFHT-7 1.7% 14.5 - -
FHI-9 1.7% 7.0 7.0 531,200

PHT - Pre-Hater Treatment
FHI - Final Hater Treatment

s Samples mhich me were not able te pull out of the hole.

&

L/ Correction
Escter
0.5%6
0.91
0.93
0.93
0.99
0.688
0.96

0.96

0.94
0.95

0.97

0.99

Compressive

strenogth, p3i
1.810
3,980
3,490
5,110
3,860
4,550
3,810
6,480
2,950
6,100
4,840
5.800
5,850
6.900
5,290
4,530

4 4510

2,760

7.30

7.100

4,770
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USPCI

@rﬂm Pmicdmlion

March 27, 1995

Mr. Jim Richenbaugh

Black & Veatch Waste Science
4717 Grand Avenue, Suite 500
Kansas City, MO 64112

Re: USPCI Lone Mountain Facility
Subject: Waste Water Treatment Floor Structural Design

The concrete floors in the area where the mezzanine has been erected were poured as part
of two different building expansions. The first expansion was poured in the spring ol 1987
and was designed to be eighteen inches thick with two layers ol 3/4 inch reinforcement bars
tied on one foot centers and separated by twelve inches between the top and bottom mats.
All reinforcement bars were kept within three inches of the slab’s surfaces and were
supported by concrete brick on a two inch layer of sand. This slab underlies the area that
supports the Flash Tanks and EF4 and extends to the south edge of the filter press
mezzanine.

v

The second expansion attachies to the north side of the first slab and was poured in
November of 1987. It was poured around four existing boiler foundations that were 2 feet
wide, 3 feet deep, and 24 fect long. The floor slab was poured six inches thick and used
a layer of 1/2 inch reinforcement bars ticd on one foot cenfers, supported on a concrete
brick and a 2 inch layer of sand. This slab underlies the area supporting the filter presses.

Both slabs were poured using a 4000 psi concrete strength mix as verified by the core
sample tested by Meyers Engineering of which a report has been sent to you carlier this
week.

I hope this will provide the information you needed for the certification work now in
progress.

Sincerely,

P, 7%

= Lawson Fenton

~ 2,B0x 170 Project Manager
Waynoka, Oklahoma 73860-9622 Our Mission:

Tel: 405/697-3500 Provida the highest quality wasie and by-product management services Ihal consislently meet or excced
Fax: 405/687-3596 customer naeds and regulalory reyuirements 11 compelitive cost while enhancing sharchalder vilue.
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Tank Leak Tests



ok [ OIS Ry

€y

Hvdrostatic Test Record

Customer: USPCI - Lone Mt. Facility
Project: Evaporation Feed Tank No. 4

Location: Waynoke, OK

Test Start Date 3/1/95 Test Start Time __7:45 a.m.

Test Finish Date 3/1/95 Test Finish Time _11:45 a.m.

Test Procedure:

Fill evaporator feed tank to the top mtd. nozzle with water.

Results:

All tank nozzles were flanged off below the test water level. There was no change in
water level inside the feed tank. Visual inspection of tank and tank nozzles indicated no

water leaks.

= Witness \_\am (ZNM Date: 3/1/95

o



FROM : DUB GREER PHONE NO, @ 983 764 5764 Feb. 15 1995 ©2:38PM P2

WISco, INC.
. 11811 North Fwy., Suite 670
Houston, Texas 77060 Page ] of 1
(713) 820-8066 Repoit Date 11/19/93
Report No. 00]
Customer _USPCI Aun: __Bruce Patferson
Order No. 12418-30-46 Dated Rev, Dated
Mat'l Destination _Lone M, Facility, Waynoka, oK Req. Date
Shipment Date is now 11/24/93 Asof _11/19/92 Changed from
Inspoctor estimated shipment date _11/24/93 Orderis RS percent completed
Vendor _Llde Tank Co, Order No. Dated
Manyfecturer. =Lide Taok Co. Phone _817-362-5526
"+ Shop Location Mexia, TX_ i Shop Order _TKERZ & TREFd m e T
" Inspsctor's Contact Mr. Billy Lide Position _Customer Contact

Report is! x__ Interim ___ TFinal Regarding: x____Ingpection ___ Bxpediting ___ Status

MATERIAL DESCRIPTION:

Two (2) tanks - one &' 4" OD x 12' 0" high; one 5' 0" OD X 12' 0" high
To specifieations of USPCT and API 650
STATUS OF ORDER: Engincering, Materlals, Fabrication, tnspcction, Completion

' The_ following was performed on each item:!

; Dimensional checks covering elevation, orientation, projection of all nozdes and manways. All of
L7 which were noted to be acceptable and as noted on shop approved drawings.

Fit-up of material: seams, junctions and welding of same was found to be very good. Visual ingpection
on nozzle fit-up and welding was noted as very good.

Review of two (2) spot x-rays (onc on cach jtem) was found to be satisfactory.

Leak test on each item was performed and noted as acceptable. Vessels were filled for over twelve (12)
hours. Visual inspection disclosed no leaks or seeps.

o raer i
RN

: ,‘__alnspbction of blasting and painting is scheduled for Wednesday, 11/24/93.

INSPECTOR: Dub Greer
INSPECTION ORDER:  12418-30-46
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Piping Pressure Test

Customer:  USPCI - Lone Mt. Facility

Project: Discharge piping from Evaporation Feed Pumps P76 and P79 to
(1)  the block valve located just before suction side of Pump P7s.
(2)  the block valves located on either side of Preheat Exchanger EU-4.
(3) the check valves jocated between the normally closed (NC) valves and the
TEEs connecting to the suction side of Filter Press Pumps P77, P80, and P83
(including by-pass lines).
(4)  the flange located on suction side of Pump P-5.

Location: Waynoka, OK

Test Start Date: 8/5/96 Test Start Time: 3:55 p.m.
Test Finish Date: 8/5/96 Test Finish Time: 5:55 p.m.
Test Procedure:

Fill piping section between Pumps P76 and P79 discharge to valves described above. Apply water
pressure to system up to 105 psig by hydro pump and hold this pressure for minimum 2 hours.

Results:

Piping section was isolated from Pumps P76, P79, and P-5 by flange and Pump P75, EU-4, and Pump
P83 by valve. System was pressured up to 105 psig and held this pressure for 2 hours. No change

.in pressure gauge reading was observed.

L L

——
- Ly

“ Q',f e

.l' ‘u‘r \\( ‘\
@mnzurrm E \m
‘o, BRUECGEMAHN 13 &

dul }

|
« 11079 A=)}

Signamreuj#&mﬂﬁ(ﬁlfﬂ Date: B_Gg____,_gﬂw 20, \
Geoffrey E. Brueggemann,'PrE.

Envirotech Services, Inc.
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\~=TPTANCE STANDARD_APT LSO I'TEM DESCRIPTION J1K. EFY
1%_1OGRAPHIC REQUIREMENTS LT-3 '

3OURCE: EXPOSURE: . VIEWING:
TYPE 10 S. TO F. DISTANCE___ 1L SINGLE
SIZE A - MAT’'L THICKNESS _ - 371S COMPOSITE______
STRENGTH Gloe TIME ! sl NS gec, SINGLE WALL.
DOUBLE WALL___
JILM: PENETRAMETER: ° SCREENS:
mrc _ Kadak SIZE 172 FRONT _O0 S
TYPE ‘T" SHIM THICKNESS o83 BACK_.O1O
SIZE __Y/a X 1O" SOURCE.SIDE ues
FILM SIDE [\
VIEW
NUMBER OTHER
-]
-2
il
\ 2a¥F

| _m i I

RADIOGRAPHER D.&a___@t L.' p Il .C. MGR. E vorl Leman) DATE W32
AUTHORIZED INSPECTOR DATE
COMMENTS: 1/-19-593 W see L.




{ »TANCE sTANDARD APT LSO I'TEM DESCRIPTION 1¥. ER I
\LIOGRAPHIC REQUIREMENTS PT-3 ' '

JURCE: EXPOSURE: . VIEWING:
TYPE__1r W@ S. To F. oiIsTANCE ___ 1L SINGLE v .
SIZE . : MAT'L THICKNESS __. 31§ COMPOSITE
STRENGTH __Yleci. TIME 1 rmunl S sec SINGLE WALL______

: DOUBLE WALL____

M: PENETRAMETER: ~ SCREENS:

MEG Kadal SIZE , 72 FRONT _QO S
TYPE T SHIM THICKNESS o83 BACK __.OQ\ O
SIZE___ /s X 1O" SOURCE.SIDE ues

FILM SIDE \

VIEW

NUMBER OTHER

|

- |

st

ADIOGRAPHER _L). Ste O, LEVEL Q.C. MGR. E varl Lemon) DATE W38
UTHORIZED INSPECTOR DATE
OMMENTS: //—19-93 wrsco Zac.
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Wir-14-1993 14382  FRUM  QUONEY B 403 365-97506 TO 171379587M  P.G3
|
i . :
BELLVYILLE TUBE CORP
5 3
jo b 220 HItl CERYIFICATION
. Kliville,Texys 77418
o 1 —— - - — -~ eTa— ——— — —— =
. 0 1 .
5.0.4 1 o fousToeER pamen e | OIAIE: S+ ¥ N
0QLZT&3Z | | 74454 : 5-13-93 I 20142
N i e
g: S : 1S4
0! Texas Pipe & Supply IH: Texas Pipe & Supzly
LI 2330 Holmes Rd. {I} 2330 Holmes RD.
Dt Houston, Texas iP} Houston, Texas
i ‘ 77051 ¢ -
H : : IT!
i . ' ‘0!
H st e e e -
EIIE: 1 u,nu | ERRRE; PIPE | LENSTH { vRsTITY
b iSL Gr B/X42i I SEE : .
3.3500"1 216" | :AS3 Gr B i ERW { BELOW ! 1,303 Pces.
! [ e , - - —— [— - ———
SPECTIAL. INSTRUCTIONS: 25°
BEVELED, FOR WELDING
.LoT BEAT T mn P 8 .si  ULT. . YIELD® %EI.
DECO? ° 25963 .20 .99 010 .09&6 Qv 72,710 S1,354 45,7
DEO1O* ..25965 . -98 .0l0 .004 .2¢ 72,510 50,313 45,7
DEG11I ~-257&63 .23 -78  .Q10 .004 .21 72,903 -51,479 44.7
DEO1Z - 23945 .23 .98 .010 .004 .21 72,054 ‘48,330 45.3
DECO13 23962 .20 1.00 .01)L .005 .20 71,971 .49,B72 45,4
DEO14 - 2396z  .20¢ 1,00 .0L1 .00S .20 75,206 53,979 43.8
DEOLT  23%9&2° .20 1.00 .01: .00S .25 74,487 T4,291 42,3
DEQI& 25945 .21 -78 010 .004 .21 71,451 48,730 45,1
Rll material has passed API ¥1attiné. tents,

Nntmths'ga':‘luﬁng L‘.}' sther peavisioa in this contract, B.7.C,

produst for upg?idi:g
aapruval in writizg.

Yo bereby ceptify thet fhe aboee inforselion is fres a:d curpect es contsived - -

ts division.

s the recards af

ﬂlnn h-IT- 'l]

and Hydraztatic

PR/

tasts,

Do
eales no warranty s to the sitsbility or fitness of this
r fuzoch and Yespar or any other precess, unless B.T.L

o 22l be conqud8d in sdvarce and give its

1
3 .



<> HACKNEY, INC.
ABDIVISION OF TRINITY INOUGTRIES 37
. P.O, Box S5EBBB7 + 2525 Stemmona Fraeway

Dallas, Toxas 75356-8B67 +  (214) 534-2850

&l
YOUR QRDER NUMBER AREFERENGE CUSTOMER NO. INVOICE NO, INVOICE DaT: CATE 541PPE
DARRELL ANDERSO 434634
SHIr TO:

sot.opTo: N & K SUPPLY CO
PO BDX S48
DUNCAN OK 75533

CERTIFIED TEST REPORT

1!TEM QUANTITY DESCRIPTION/SPECIFICATION 1 HEATCOD_E_

i & STD LR 390 AZ234-92A/5A234 WPB ] CheW
STRESS RELIEVED AT 12900 F

i AlREB ©9 / UGL9R7

- PRI IR
" CODE c Mn P s 50 Cr
"] 17| 77| 011 Q07 .23 .22
| !
eAG Eed Rk R T T TR AR R VY ;
* Harg-
HEAT CODE TENSILE YIELD | % Elonp. Slze MM | Tamp,
K51 kel | N2 | VR Jx1omm| oF FOOT POUNDS EXPANSION % SHEAR

CeEW 65.9 L|41.9]|33.0]126

s | L i il

= LONGITUDINAL, T » TRANSVERSE

C6EW CONFORNS TO THE HEQUIRENENTS OF NACE KRQL75-92

1.r"nve tems were heat treated in secordence with the uqul'remmu of tha specification 10 which they were manutectured.

8t the products coverad by this raport comply with the spplicable raquirements of ASTM and/or ASME spacilicetions, ey noted for eoen itum,

he.., .Aily that the sbava figurac are coreact, p3 contelned In the records of ths Company.

ﬁ/‘nt&/ & o S peun)
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HACKNEY, INC.

A DIVIBION OF TRINITY INDUBTRIES 37
2525 Stemmons Freeway

P.O. Box 568887 »

Daflas, Texas 75356-8887 o+  (214) 634.2850
YOUR ORDER NUMBER REFERENCE CUSTOMER NO. INVOICE NO. INVOICE DATE DATE SHIPPED
0099-001186. £121252 454 634 982719 | 01720794 | D1720/94
oLoTo:M & M SUPPLYICO y sHip To: M&X SUPPLY: CO
PO BOX 548 &L 2512 NO. GTH STREET
DUNCAN 0K. 75533 \} ENID, OK 73701
CERTIFIED TEST REPORT
ITEM |QUANTITY DESCRIPTION/SPECIFICATION HEAT CODE
i 8 6 150 AF WN 57D A105-52 75R105 1293LB
A105 01.7 0J3 AS FORGED
10 g! 8 STD LR.9D. A234-92A/SA234 WPB C67R

A106B 0% 7 X63386 STRESS RELIEVED AT 1200 F

LN i —— I i
A R S N R b P AT c;HEwcALfANAws:s?r—-- e i Bk AT
. C s Si Cu ] v Nb CE.=
~.oF3L8 (<17 [1.02 | .02 022} 25 .07 .91 .17 [ .06 L02 | .00 w40
C67R <13 | .B4 | D08l .005 .25 .02 31 <01 |.02 LOD |.00 «33
S RHYSICAL PROPERTIE e L [ e e e e e s CHARRY: RESU LT SEET S iy B e Pt e
TENSILE * | YIELD | % Elong. Hard- [gize MM | Tem LATERAL
HEAT CODE KSi kst | N2+ | K <10 mm R FOOT POUNDS EXPANSION % SHEAR
1293LB [B3.8 5B.4 [30.6 {187
X PoAa [F63.4 MAX
C67R 71«1 L [66.5 370 [153
|
|

*L = LONGITUDINAL, T = TRANSVERSE

1293L3C67R CONFORM TO THE REQUIREMENTS OF NACE MRO175-92
A

We ce

_F?'-e itemns were heat treated in accordance with the requirements of the specification 10 which they were manufactured.
¢ that the products covered by this report comply with the applicable requirements of ASTM and/or ASME specifications, as noted for each item,

We hereby certily that the above figures are correct, as contained in the records of the Company.

w%/{:m M) XTI )
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GICAL AHALYSIS AHD PHYSICAL TESTS AL e SR ie T
- CLNTW wCATHOH Pl A naNOQa H\-CEIECIO-: .—.umu@b qvt"l[tainl’li.w.llﬂilll'
mOm ST E/18/92  |mhorvonanest B25404 e recs B g Airagn
_ Ot Cananary Trdmdor Cosdn vEICLL LD, BanCy, husbEA n?D UW&#JG e
Lirw Pipe e Py — -
NINTH & LOWELL STREETS « NEWPORT, KY. 41072 -
O E-793-G00D HADE AND HANUFACTURED IN U.S.A. 12/18/%
~Cv3 10 COmetaired 3 Srur (1)
TEZAS PIPE & SURFLY,INC. TEXAS PIPE & SUFPLY INC
2330 HOLHES RODAD SF PELIVERY PIERCE JCT. TRACK
HOUSTON TX SPIH_174190
77051 HOUSTONH, TEXAS. )
TSP TIONS AHD SPLCINCATIONS
: API-SL ¥42 GRADE
.r PRSI SR v TR LR RS TR A S SR 18 L AR
. : MEAT Cos07 Y- 12 g
s 121592D 121592D 124592D 1215920
i | e CHECK N o o DDLUy PO R LT DI LS P C: AT RATIATT AL Sk
c. | -16800 .i800 L1700 1700 41700 -|-,.1700 | .1800..] .1900:
Mn | 5200 | .5390 .5100 | .54e0 .5B00.:|: .5400 | '.5000 ) |:.:4900.
p. | -0080. | .0080 .0070 .| .0070 10079,... |- .0070 0050, | . 10040 -~
s | -0049 .| .0040 L0100 L0120 . | .0070. | .00%0 .0040 : |7.0070::
g s |.-1600. | .1500 .1500,: | 1400 L1760 .1800 | :1500 |+.1600:
. ca 2000 |..2000 .1600 . |..1000.. | .1700 - |: .1600.. [~.0900. |..0900:>
T m | .0400 - [.-.0700 .0400.. | .0400 L0600 |, L0600 L0300 |1:.0300
ce | -1099: i 1000 .0500... | .06500 - | .0700 .| .0700. | .0400 |:.0400
wo | -0200 . |, .0200 L0100 | .0100 L0200 .0200 .0100 .0100"
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v | -2010 .0010 .0010 L0010 .0010 .0010 .0010 .001@ 00io | ..0010.
" Cob. i 3 g R
T e | -0940 .0049 0029 .0070 L0034 - .0040 .0054 .0043 .0042 -, |- #0029, | -, -} -
' L Srenye viate 2 T3tie . eyt PHYSICAL TESTS ot B . R W T P i R o]
Y 61200 41900 65500 . 65900 80500 . = .w
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T 3450 25650 2650 - 2659 2650
. | Fear 0K oK 0K OK 0K
o n.._ .
) - 1 ” N g . Am 3
3 | 4 v . _m,_ rt
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& 1 -
.= | xppyEL _ DIVIEION
AMBRIDGR DIVIBION

.| - PHONE! $13-843-7100
4 ,rax; hr: 41:-a47-4071

PYBULAR

PEET RE r.b AT

T3

TRy L Ter

R _
: .‘;Ein ; BHIP TU : CUBRT ?.q-
T!XAS rxpn & BYPPLY CO, THe. L TEXAB: PIPE 4 SUPPLY CO., INC. 79335 ¥
o | TATTHE: runcmma OEPARPHERT . (.1 HOUSTON, TX'SPIN 7741%0 ——
it 2130 BOLMES ROA -8, PIERCE JUHCTIOR PEAN
. HOUBTON, 7X 77051 - PRACK -
spzc;r:carzuu(:)axaru ASKE SA/AS3~§3a SA/AL06-93/API 5L GR B/X42
. 0.D, | WALL | WT/FT _GRADB " 'QUALITY: ; B
3.5000) .,236 | 7.58 1023% BEAMLESE HOT FINISH \
COYDIPION (#PRCIAL):
N Emr el ol knle [ B | 8L | oWl |ro | cul Al s | o8 | v | ex
414640 T 1.18].51 |.013l,010].24 {.12-1i20°1.03 |.18}.022 003
: » | 19l.51 }.01¢].080].24 |.23 [,10 1.02°|.19¢.024 .003
p o1g].81 |.033|.009}.24 |.12".[+30 |.02-].18].022 i.202
. P l.19].8% ,013].,010 2k » 12 +10 y 02 «19),022 ] ]
. p liglies |iov2|.009] 24 .22 |.10 |,02 {.39].022 | | ooz
| e B :
LOT £ ) FPECIMEN | YIEBLD | TENBILE [ELONQ | R\A BHN |ROCK |GRAINJHAGRIFLL

e . XST KRBT | anc | WRLL [BIgE | F 5

=N e a——r :
o I 49,5 72.3 a8
~ 5 "-“.‘J-.l ¢ .

.-:."| : . . :

KATERIAL MELTED AND HANUFAGTURED IN USA

.| . GTHER ' R

~ 1. EYURG - nnoo PBIL. & sxc HoLD
- f, PLATE o L

" ._cxnmrr:no nacx H30175 il o

'wuresrnspomsmwmw :

“TEXAS PIPE & SUPPLY, O0: INC. -al{a 4¢ %«&@wﬁw_
.(JJSTC»%ER : QUALITY AEQURANC
(JJSHCHAERF%J# et

!‘-‘- A
‘f'- -'.::

) 5 k - i
._‘.2: “;n ﬁizagcgt::Tnuuwuuauuua
M oee T b Mt1l't.4:$uo,mnw:au

.. “' ; ‘r 3 u'l-zc-u 10:90 AX e
524 . - i el

'mwam 35)5 IUH:I ¢ §0:21 Fo-92-i0



MILL TEST REPORTS FURNISHED. BY
TEXAS PIPE & SUPPLY €0, ING.

CUSTOMER

CUSTOMER PO #

XoPPEL  DIVIEION
AMBRIDGE DIVISIOH
FHOMAL 111-843-7100
FAX 413-847-4071

el

ORDER NO! T38561

M

X m? ‘I‘O d-:;l .‘I ’ cUET P.O.

801D TO
-m-mms pIPE & SUPPLY CO,, INC. ag4771

AL PIPE B SOVFLY 00 :mc;" X
ADTN{ PURCHASING DprJme 2 RALL, SPIN HO. 774190
2330 HOIMED oAl R

ROUSTON, T 77051 Houa'.mx, “nx

SFECIFICATION (B} 1ANTN ABHE BA/ASI-SIN BLIMQ!-‘JB[AP‘I 8L G B/UMAR
CERTIFIIN WACE XRO175:

Q.D. | YALL ﬂé?‘r - QRADE - ikt s QOALETY
3.5000] (216 ¥ .102:u _Giﬂthﬂblﬂﬂ AOT 2IKISH

"EONDITION (RPRCIAL): K

RaT 4 | © | (5. | ¢ |8L:fee|wl|uo|cul Al B o | v | ca
16452 L |.20{.s1-1.011].0061,26 .07 |.67 (.01 [416].0321 .001
% 1'30) 49 |.o09|.008].28 |.08 |407 ].0% }.450.839 .00
P 'lB 349 0010 |°Ud l25 |°8 -07' lbi -15 020 -001
? 1.19l.50 |.o09},006].26 {,07 1.08 ‘o1 |.15].020 ,001
P |.18{.49 |.010|.00&,25 07 |«07.1.03 L14].019 .001
~Ton # | SPECINDN | YIELD | TEMSILE ELOKG R\A | BEN |ROCK |GRALN|MAGRAFLLD
. xat - XBT- . = af.. {7 : NELL |5I38 | F B
750 * amr| 531.8 | 728007 LY- 2 ?
52.7. '73.5 SR 14 '

YATERIAL HELTID AND MANUZACTURID IN USA

OTHER
KYDRO ~ 3000 PRI 3 BEC HOLD
FLATS -~ DX

l.b _f_r%él - (M— rvsod.gg_ ;,7211@13%#_

QUALITY ABBUFRAL it

—r -

M—*— i e

HAT‘ZH.T.LL RAS plosy ‘!:XPOS‘ED 'I‘Q HERCUTRY DURIKG PROCI‘.GGIHG
HO WELDING OR FI'I.LD R..PILI-!- Pmonm.‘o ON THIZ MATERIAL.

L Tf-?-' B
Ambricge Tude 0wrﬂom K.Dop'l ral Dy grationaGe s OCEL
Sm Iﬂﬁ i - PO, Bou o Box 753
KOPP‘I Ik iy WM;‘.FA 16008 . bomr h!k 1A N0

Frang 412-045- 7102, Fex 433 14308

oM 13-947283%0 n s e rieed 10:88 AN re?
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MILL TEST REPORTS FURNISHED BY

TEXAS PIPE & SupPLY €0, IHC.

CUSTORER

- ‘CUSTO:ER PO #

Ionsb DIVIBsIOH
ANBRIDGE DIVISION
JHONED 412-343-7100

=2
i, i
. B
[. :
at

TUBULAR

A2THt PURCHASING DEPARTHENT
. 2330 HOLNES ROAD
? ROUBTOR, TX 77081

RAIL 8PIN 774190
HOUB'I‘OH, ™ i

[raxi” 412-847-4071 .
TEST REPORT :
$OLD ° 0t T SHIP TO1° CUsT ?.0,
- BxXA8 PIFPE & BUBPLY CO., IHC- 'I'Em PIBRE &4 SUPPLY CO , YHC. g4 74

] BERQIPICATION (B) IASTH ASNE SA/ABI~93a/BAJAL06=93/ARL 3L GOR B/%A2

t0d

21 0.D. | WALL | Wr/FT GRADE QUALITY !
3.3750( .154 | 3.65 1023K SEAMLBES HOT FINISH {
| CCUDITION (RPRCIAL] ( i
HeAR g jcojwnje | |stjc|wl|Moloufarjonfoesjv ]
J418527. v [.19].52 }.009[.006/.29 [.09 |.09 |.0z |.281.018 :
? {.19].53 {.010!.0068),.28-].,10 {,409 «02 [.,18],020
. P l.13},53 ),010{.006],27:].09 |.a9 {.02 {.39!. 019
. P (.12]-53 [.010|.006|:27 {00 [i0s !.03 | %8| o1s !
: P |.19}.%2 |.010).008|.28 }.08 |.08 [.02 |.18].020| i l
"M § | BPEZEINEN | YIELD | TENSILE |ELONG | F\A | BHN JROGK |Gihin | FAORATLUS
i KSY XeT . | a% WELL |81z | F 5
“[.950 *« BTR| %4.9. | 23.8 .| a3 7 | :
* 5"‘ 7]-1 33 . i
. . ) "
: 1 i :
vy -— [ s !
) HATYRIAL MELTED AND MANUFACTURED IN USA I
OTHER T T T
RYDRD - :ago P8I 5 SEc HOLD
0 cmnxm NACK NRD175 !
" AL TEST REPORTS FURNISHED BY i
)
mm&sxmco.mc. e
QUALITY AESURINCE
...l; . 3o e i e ‘}i
. KATERIAL HAS NOT- EXP0620 *rq HBRCURY Dunruq PROCEBSING,
. HO wzwm on wr.w nzmm éxnromn ou mzs NATRRIAL.
i 1 . z s
- KDPP" 8“.] CO'fPO““Oﬂ , :?’H”‘Ig!'q%'“'h"'.‘ i1 ?ﬂoﬂp.l;:l;nlowAhumh..twuu CH
= .I tbm &Iﬁ"}-’-- el ikl TOMAL F.02
e ' ) : 1Y ::.:-41-:;=~ ."" saraiefd oy A e

o pr———. . —--r'r-'—-"‘"-""—'-

30TIXERY 95N KGES MY 5Y:1] §0-ie-3)
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A DIVIBION OF TRINITY INDUBTRIEB 3¢

<& HACKNEY, INC.

By P.O. Box 568887 - + **2525 Stemmons Freeway
S Dalias, Texas 753568887 = - {214) 634-2650
VOUR ORDER NUMBER | REFERENCE '.| CUSTOMERNO, | INVOICE NO. | INVOICEDATE | DATE SHIKL
5099-002979 -+ . | C139654%| i 454634 | 819873 | 12/02/94 | 12/02/%
S ioM.E H.SUPPLY CO B° s smpo: M E M SUPPLY
». PO BOX 548 R P TR ' . 3923 DKLAHDMA AVE

" DUNCAN OK 75533 .. 'HODDWARD, DK 73801

gt . CERTIFIED,TEST REPORT

L

3 TEM® [QUANTITY : DESCRIPTION/SPECIFICATION - ; MEAT CUDE
imeyorr e 3X1 STD CONC. . A234-92A/SA234 HPB XGJ
e f A106B 09 / N69975 % ' ’

©7i'12| 3x2 STO CONC 'A234-92A/5A234 WPB LY
% 4| Al06B 09 /°LB2128° - STRESS:RELIEVED AT 1200 F
.6 | 4X2 STD CONC w7l "A234=92A/5A234 HPB MaLL
-~ | AlD6B 09 /-CBHT3T7 #STRESS RELIEVED AT 1200 F
| G5ii12 | 4X3 STD.CONC: & ..o 5 A234-92A/5A234 WPB MaLl
tefeiin o | < A1068 09 /. CBHTIT - SSTRESSYRELTEVED AT 1200 F |
5 "Lm—%&:&ﬁmﬁ%%ﬁ%%ﬁﬁmﬁfﬁcﬂEM:cJe{E:p:N)::E:Ys'I e e R
o Tcope | ¢ | Mn P - s | s | € | Mo Cu” |- Ni v No | | ce-.
" aBJi. |18 | <82 | <010 009 .26 06 :£01: | .01 | .02 103 | .00 .33
|i1s | 783 | w011 .oo04| S26 ;087 k0z | V03 |02 00 | .00 Y
i |-18 |78 | L0100.010 .24 ¥ “lox, %017 oo oo | .o0 .32
“live|"%78 | 010 010 <24 V0327 01 - Zo1{w00 oo | .00 .32
S |2~ PHYSICAL PROPERTIES = | wiapaigiit It e i CHARPY RESULTS
TENSILE * | YIELD | % Etong.| Hard- | size MM | Temp, LATERAL 6 SHEAR
. KSI kst | iN2" | R |x10mm g FOOT,POUNDS EXPANSION it

[70.0 L [45.3 [37.0 197
S o MAX

--------

CULYWLY C[e2.1 L [42.5-2640 125

MAL1Y.: [67.80L [47.7 3140 {121

ALY fe7.80L (47,7 3107021 |-

Ap

L = LONGITUDINAL, T = TRANSVERSE, R = ROUND, S'= STRIP".".°

-ACKNEY is a domestic manufaclurer, and these ilems conlorm 1o the lollowing specilications as they apply:
- FITTINGS: . ASTM A234 WPB, ASME SA234 WPB, ANS| B1E.9, B16.28, AND NACE MR01-73.
v FLANGES: | ASTM A105 AND A516-70, ASME SA1 05, AI\'ISI_B‘l6.§:_ang,NA,G_:E1MHO1-75.
s were hea irealed as required by the applicable specilication. They also confayn lo the tequirements of Parls 192 and 195, Title 49, Code of Fedetal
- “="ans, All welded fillings are welded by cerlilied welders 1o ASME Section X,'and 100% radiographically examined per Aricle 2. ASME Section V. All iue
: e wih the requiremenis of Paragraph UG-11, Seclion Vil, Division:1-6l the ASME code. Hackney weld caps meel ASIAE Dwision 1. Section VI T'res:
Jessel Code Requiremenis, Paragraph UCS-79d, We centily these,llia.pges_'.'a,qd fillings capable of passing a hydrosiatic tes! companbly vilh ther raung. ang
10ove ligures are correcl as coniained in the records of the chlgany._,}-largnes_s jesling and‘sla?ping are per NACE MR01-75.
Rref SO B a8 0 ,,.;._-... .,.,-;":: o :'.a._.wls-.! .-'; g ,eo_u..:_

¥ i,
. PLE {4 2k . A
b " o L

D f?a-a M S ‘.'.;."(_. "-:?-.".;;"r‘.;.f.\.;l ) T ' “




HACKNEY, INC.

‘A DIVIBICN OF TRINITY INDUSTRIES 37
P.O. Box 56B8B7 = 2525 Slemmons Freeway
Dallas, Texas 75356-8887 = (214) 634-2850

ey

T

-

sHIPTO: M L M SU
3823 DKL
HODDHARD

soLp 7o:M Ei M SUPPLY CO
PO BOX 548
DUNCAN DK 75533

CERTIFIED TEST REPORT

TRIA14 (R 12083}

PPLY
AHOMA AVE
» OK 73801

YOUR ORDER NUMBER HMEFERENCE CUSTOMER NO, INVOICE NO. INVOICE DATE DATE Sidliih
0099-002979 £139554 ‘15453‘: B19873 12/702/94 12702794

ITEM |QUANTITY DESCRIPTION/SPECIFICATION HEAT CODT
28. 7| 8 STD HC ... A234-92A/S5A23% WPB 4242
A516-70 TUSCL 5B92016 ; Rt
29 3| 10 STD HWC A234-92A/5A234 WPB L2JM
.| A516-70 TUSCL 5B92016 ' .
30 8| 3X1.STD CONC. A234-92A/S5A234 HP3B Xcv
A106B° 09./-N76276 iR .
30 3X1 STD' CONC: A234=92A/5A234 WPB xcce
£ A106B 15-/ 76406 _ SR _

L i D SR e CHEMICAANAL YSISYEREaB B f o 77 -

{ " "cooe c Mn P -8 Si Cr--] ‘Mo | Cu:| Ni v NS CE -
“neD: - |-24:1.07 | »020[ «009|-,22} 403 : k00~ | .03} .02 OO |.0D .43
azon L2 h.o7.| .020 .009| .22{ .03 oo | .03 |02 loo | .00 43
Xev: .17 h.03 | .004| .003| .22| .04 vko1 "{.02 |.02 oD [.0OD . 36
xce: .19 {1.00 | .026] .009| .29|-,01-. k01 | .01 |.00 |00 | .00 .36
T s f {02 PHYSICAL PROPERTIES: ~ - | AT e e ta oy CHARPY RESULTS

TENSILE * | YIELD |% Etong.| Hard |Size MM | Temp, iEE LATERAL -

HEAT CODE ks Ksi Nz | " L o mm| FOOT POUNDS EXPANSION % SHEA
AZKD 80.1-T [55.7 B3.D0 197 b :

MAX -
AZJH  -|B5.0 T [5B.6 B2.D [197 |

MAX I
xcy 74.4.1L 4Bl B5.0 197 e o

. : U HAX ) . ; l
xcc 75.4 L 5le5 p1.0 197 ] = s :
X gk | .
"L = LONGITUDINAL, T = TRANSVERSE, R = ROUND, S=STRIP
-‘ACkhEY i.s"‘a.-:i‘c;m;s'!ic manuf;c:lurer. and lhe‘:se ile;11; (.:.onfr;rm- lolha IOHE:VII;;SBECIIICBIlonS "és lr';:e;y apply:

< EETRITTINGS:

" ASTM A234 WPB, ASME SA234 WPB, ANSI B16.9, B16.28, AND NACE MR01-75.
oci. FLANGES: *

ASTM A105 AND AS16-70, ASME SA105, ANSI B16.5, and NACE MRD1-75.

~ere heal treated as required by the applicable specilication. They also conlorm to the requiremenis ol Parls 192 and 195, Title 38, Code of Fedutat

’-‘( " s, All welded fillings are welded by certified welders 10 ASME Seclion X, and 100% radiographically examined per Anicte 2. ASME Section V. All e
. wilh the requitements of Paragraph UG-11, Seclion VI; Division 1 of the, ASME code. Hackney weld caps meel ASME Dwision 1, Section VIl Fresu

/essel Code Requirements, Paragraph UCS-79d. We certily these Nlanges and fittings capable o passing a hydrosiatic fest compabble viih ther 1aang. inu i

[
&

¥

S

:oove figures are cortec! as contained in the records of the Cnmpany_f;};lardng_ss, lesting and slamping are per NACE MRO1-75.
L whe - S R i e WL U RIS



"P.0. Box 568887 &

: Datias, Texas 75355-3357 i

HACKNEY ANC.

) . ..u-
ADIV!BIDN‘O -rnmrrv mcua'rmea ]

:’, 2525 Slemmons Freeway
(214) 634 2350

- b

¥

“ YOUR ORDER NUMBER - REFERAENCE - CUSTOMER NO. INVOICE NO, INVOICE DATE DATE 51uiwi
009é}'do§979 139654 54634+ BL9BT3 | 12/02/94 | 12/02/9+
THEETMY, SUPPLY: CO " "' “enipTo: M & M SUPPLY
"RD'-%BDx-..qu' ' ‘ 3923 DKLAHDHA AVE
DUNCAN UK 75533 HO0ODHARD, OX 73801
SAravd (R 23]t , -' ..31;"'CERTI FIED TEST REPO RT
ITEM' |duanmiTY |*~" - ) DESCHIPTIDNISPECIFICATION HEAT COLVE
; : . 3 600 RF. BLIND e # AL05=93B/SA105 0394(C:
"lAIDS D4, / HD?B?*-”' NURHALIZED AT 1650 F
s DI R Ag-3‘| ?ZA/_S_,AZBQ HPB ALFO
?-'A516 70 ‘:D / J3543
3°STD WC' A23f¢ 92A/SA23‘¢ HPB AZHP
A516 70! 40 / KOB‘:B o
6 'STD: H/C RE - i 2A/5A23‘: rlPB AZJH
A516 70" TUSCL 88551000 st PR RS AR
;sa:,”' E‘-’W‘WW-CH EM |cA"u-ANALY515$£-1f‘m R Fy e T
R T T ety - -:Cr-s'&c- ""an M| AT QU { ™ N v Nb CE..
..015 : ,”_,08 . 00 «00 4l
11 loz |.o0 .37
.09 |01 .00 .35
2.|:a02 oo | .00 46
i e '-PHYSICAL PHOPEHTIES:‘;": LAy CHAHPY RESULTS - i
| TENSILE.X | YIELD: xsuong :Harde: | gize' v = LATERAL ‘
SEARe LleKsI (o Bh o d i e s SHEAR
e 55.6 e
o F54.0
T [5440 29
L LO'IJ\IGITUDINA A "TF.ANSVER?;E B
R L5 D NS 3
-ACKNEY isa domastic manufaciurer, and ll;;;e ﬁams conlorm lo ll'La lnilowmg spemrcaltorﬁgthayf
ALFITTINGS: ASTM A234 WPB;ASME, SA234 WPB; ANSI’B169 B16 28, AND'NACE MH01-75
% FLANGES ASTM A105 AND.A5]6:70.ASME:SA105;ANS| 8165 and NACE MAD1-75.-
-4 rgre haal Irealed as requ:red by the’ appllcabla spec:hcanoq.:Thay also confolm lo |ha requ[remenls of Parls 192 and 195, Tutle 29, Code of Feaerd
2k g Al welded finings are weided by. cerifi ed welders: o' ASME, Sechun}( _and 100%, rad:ugraphlcally examined per Anicle 2, ASME Section V. All argn
oh . with’ lhe reqmremenls of Paragraph’ UG111 Ssctmn VII Dlgmqg';_ ol_zha ASME, code. Hackney weld caps meet ASME Divisicn 1, Section VI Pressing

assel Code Fleqmremanls. Paragraph UCS-79cl,_ g,ce.mjy l_l)gs,p llangps and.[:ungs capabla ol passing a hydrostatic 1est compatible with thest rating, and 1hG1 i
;Ha:dness ik aéa per NACE MR01-75.

JﬂSl[ gqn slampn

H l;EJ- ‘:\“-l




 HACKNEY; INC.

. [ADIVIBION'OF, TRINITY. |Nnua-r=usa v
"1 P.0. Box 56383?‘,,- 2525 Slammons Freaway
" Dalas, Texas 753560887 o (214) '634.2850

.*f "M' g AL A

L A R
. REFEHENCE CUSTOMEH NO=: | - INVOICE NO. INVOICE DATE DATE SHIFPT
" N . A
"-apragqsg 821782 | 12/16/94 | 12/106/53
”'*“Bfu &.M SUPPLY
Yoo BOX.548 5 f"3923 DKLAHOHA AVE
“ DUNCAN OK: 75533 """ HOODWARD, OK 73801
_-,-..u.‘u-(;.nmap:"s .I -""‘.'.' PR CERTIFIEDL,TEST REPORT
"ITEM | QUANTITY | 27 ate i DESCH]PTIONISPECIFICATION o " HEAT CODE
%2; | +4100 | T37STD. LR 90 Tt v A234-9 2A/SA234 HWPB LZAL
el S A106B. 09 / L32412 STRESS:RELIEVED: AT 1200 F
. 8)STD: TEE: ESTE 'A234=92A/5A234 HPB LZE1
' A106B-07:/° H60403 STRESSY RELIEVED: AT: 1200 F
4 XH:LR-90 ~ ° A234-92A/SA234 HPB MCY1
AL088 09° / u5217
-z,’}cr'u - CE-
7 ”049&? JEN
roasrls
.30
.31
EHYSI""AEE,HDPE II'I-E : YR CHARPY'RESULTS T A S
e ® [ viewo T e e oo i pene B B oorroiios | AT
LZAl n*357 5 L 45.1
LZEI{ 7?67 4 L 46 9
HEYL' L {7042 L [51.9

:.'_._ -# J\"—).'n':-.b = )
INDS smfp_,f}ﬁé‘# > ZEs
- Tt EA e p e Ll : ._'.-r,»*%ﬂ?" BT N
iACKNEY :s a domesu; ajnanuiaclurer. and hese llems® ‘conlorm to 1ha Iollowing speclf cahons as they apply:

i - ASTM A234 WPB, ASME SA234'\YPB,'ANSI B16.9,B16.28 ANDINACE MRO1.75,
: ASTM A105 AND A516-70 "ASME .an 05; ANS|- B16.5."and NAQE MRAD1-75. 5.7

i FLANGES: St

were heat Ireated as requured by the applucable sper.mcahon.They also ;:onlorrn fo lha requlremenls oi Parts 192 and 195, Title 49, Code of Federal

ww= ns. All welded filtings, are welded by ‘cerified welders o aSME

Sachnn A and 100%. rad:ographacally examined per Article 2, ASIME Seclion V. All are i

2 with the requirements of Paragraph UG- 11, Seclion Vil Dms:oq AR ul lhe ASME coge, Hackney weld caps meel ASME Division 1, Secton Vil Press
\..-El wode Requirements, Paragraph UCS-78d. We cemfy these llanges ang, mlmgs capabie of passmg a hydrostatic test compatible with their rating, and iha
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Tank Corrosion Protection



‘

Read Label and Material Safety Data Sheet Prior to Use.

See other cautions on last page. DSF1-0690

PRODUCT DESCRIPTION

GLID-GUARD Corrosion Resistant HS Epoxy is a law VOC, high solids, two
package polyamide epoxy coating intended for direct application tointerior and
exterior metal. It is rustinhibitive and resistant to moisture and many chemicals,
The praduct’s excellent penetrating properties result in superior adhesion.

This productis an excellent choice for application to metal when surface prepara-
tion is limited to Hand Tool or Power Tool Cleaning. itis also suitable foruse as
a high build intermediate coat in heavy-duty industrial systems and may be used
as a topcoat when the color and sheen are acceptable,

Like most epoxy caatings, GLID-GUARD Corrosion Resistant HS Epoxy will chalk
and lose gloss on exposure to direct sunlight but will maintain excellent filmin-
tegrity and continue te provide excellent protection to the substrate.

'PRODUCTS AVAILABLE

3LID-GUARD Corrosion Resistant HS Epoxy Red No. 5465 (Component A)
—3L1D-GUARD Cotrosion Resistant HS Epox Gray No. 5466 (Component A}
GLID-GUARD Cosrosion Resistant HS Epoxy white No. 5467 (Camponent
GLID-GUARD Cosrosion Resistant HS Epoxy Aluminum Mastic No. 5468 (Com-
ponent A}

GLID-GUARD Corrosion Resistant HS Epoxy Curing Agent No. 5469 {Com-
ponent Bl

NOTE: Refer to Protective Maintenance Coatings Data sheet Section 8 No. 29
for detailed information on Aluminum Mastic No. 5468.

TYPICAL USES

Ideal for use as a primer and intermediate build coat on storage tanks, structural
steel, machinery and equipmentin the food processing industries, chemical in-
dustries, petroleumn sefineries, paper mills, marine structures, mining industries,
waste water treatment facilities, and general industrial buildings.

PRODUCT ADVANTAGES

s LowVOC

¢ Rust inhibitive

¢ Tolerates surface moisture
during application

s Long term flexibility —-does not
become brittle with age

* Hard, tough film

s Free of toxic amine curing agents

SERVICE CONDITIONS

De not use for potable wator or direct {ood contact service. Do not use onun-
primed woodor unprimed gypsum wallboard. Do notuse on surfaces thatmay
be subjected to severe abrasion.

Wil withstand 250°F, continuous and 300°F. intermittent dry heat. The color
<may change as these limits are approached, but the film will remain intact.

» Excellent alkali and solvent
resistance

* High film build

s Protection in fresh or salt water
immersion

¢ |.ead and chromate free

« Simple 1 to 1 mixing ratio

<AEGULATORY RESTRICTIONS

The application VOC of this product may be restricted by law in some locations.
Application VOC is increased by thinning with solvent. |f the application vocC
is restricted to 420 gmiiter (3.5 Ibs/gal.], thinning must not exceed 7% by
volume {9 fl.02./gal.} with GLID-GUARD Epoxy Salvent No. 5568. l{the applica-
1ion VOC is restricted to 450 gm/liter {3.751bs./gal.) or higher or is not restricted,
1hinning with up to 10% (12 {l.0z./gal.) is permissible,

St PROTECTIVE MAINTENANCE COATINGS DATA

For Industrial Use and Professional Application Only
Rust Inhibitive Polyamide Epoxy Coating

GLID-GUARD® Corrosion Resistant HS
Epoxy No. 5465 Series

For Interior-Exterior Metal

TECHNICAL DATA

All data shown is for a mixed fconverted)
gallon unless otherwise noted

*Product No.—5467/5469
Generic Type —Polyamide epoxy
Color—White
Gloss —Approximately 30 @ 60°
Percent Solids by Weight—71% + 1%
Percent Solids by Volume—54% + 1%
Theoretical Coverage per 1.0 dry mil {1.9
mils wet]—866 sq.ft./gallon
*+Racommanded Film Build/Coverage
{theoretical, unreduced)
Minicnum— 3.0 mils dry {5.5 mils wet)
289 sq.ft./gallon
Typical — 5.0 mils dry {9.5 mils wet)
173 sq.ft./galion
Maximum—8.0 mils dry {15.0 mils
wet} 108 sq.ft./gallon
{wet mil figures rounded to the nearest
0.5 mil)
When computing werking coverage, allow lor ap-

plication losses, surlace irregqularities, any sol-
vent addition, elc.

Perl‘c%nt Vehicle [Solids) by Weight— 28%
N
Percent Pigment by Weight—43% + 1%
Percent Solvent by Weight—29% + 1%
Viscosity—95-100KU
Weight per Gallon—11.1 Ibs.
Flash Point (Closed Cup)—Base No.
5467 —46°F, Curing Agent No.
5469 —43°F,
VOC-—-3.24 lbs/gallon {388 gm/liter)
unreduced
3.48 Ibs/galion (417 gm/liter} reduced
7% by volume with No. 5368
3.56 Ibs/galton (427 gm/iiter) reduced
10% by velume with No. 5568
Drying Time {70°F., 50'Relative Humidity)
Touch—1-2 hours
Handle— 7 hours
Recoat—7 hours
Full Cure—7 days '
Reduction Solvent—GLID-GUARD Epoxy
Solvent No. 5568 [10% maximum)
Clean-Up Solvent—GLID-GUAAD Epoxy
Solvent No. 5568 or MEK
Type of Cure—Converted
Mixing Ratio {Base/Curing Agent} by
Volume—11to 1
induction Before Use—30 minutes @
material temperatures >70.
60 minutes @ material temperatures
60°-7Q°.
Pot Life —4 hours @ 70°F.
Tinting—DO NOT TINT
*Compositional data for other products in this series
may dilier slightly.

* *As measuicd over the peaks of any surlace projec-
tions or blast prolile,
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GLID-GUARD Corrosion Resistant HS Epoxy icontinuea
—.MATERIAL PREPARATION

.Ja not add unspecified curing agents or solvents or mix with other paints. Do not tint,

Thoroughly mix the selected GLID-GUARD Corrosion Resistant HS Epoxy {Component A) and Corrosion Resistant HS Epoxy

* Curing Agent No. 5469 [Component B] separately, then comhine the two components in equal parts by volume using power
agitation. If agitation equipment is not explosion proof, provide good ventilation to prevent build up of vapors. Allow the com-
bined material to stand 30 minutes before use. Extend this induction {standing) time to B0 minutes if the surface or material
temperatuse is 60°— 70°F. After the induction period has elapsed, add up to 10% by volume GLID-GUARD Epoxy Solvent No.
5568 {12 luid ounces per gallon of combined material) if necessary for application and mix thoroughly {see *"Regulatory Restric-
tions*' above). Potlife is 4 hours at 70°F,, less at higher temperatures,

SURFACE PREPARATION

All surfaces should be clean, dry and free of all contaminants.

Metal Surfaces

Ferrous Metal
Surface preparation is dependent upon service conditions as follows:

TYPE A—AGGRESSIVELY CORROSIVE

This exposure is an area characterized by aggressive chemical fumes, mists or dusts or other chemical contaminants
that combine with high humidity and condensed moisture to corrode zinc at rates greater than one mil per year, The
need to limit air pollution and protect personnel generally confines chemical concentrations of such an aggressive nature
10 within a radius of about S0 yards from the source of cantamination. For Type A environments and all immersion ex-
posures, White Metal Blast Cleaning {SSPC-5P5-82and SSPC-SP-COMI)is recommended. For splash and spillage, Near-
White Blast Cleaning (SSPC —SP10-82 and SSPC-5P-COM) is satisfactory,

TYPE C—CORROSIVE

This exposure is less destructive than Type A exposure and is characterized by moderately aggressive chemical fumes,
mists, or dusts that combine with moisture and high humidity to corrode zing at rates less than one mil per year, Type
A exposure may, in many instances, become Type C exposure outside of a radius of about 50 yards {rom the source
of contamination for a limited further distance. For Type C environments, Near-White 8last Cleaning (SSPC-5P10-82
and SSPC-SP-COM} is recommended.

TYPE M—MODERATE .

This exposure is generally outdoers and is characterized by normal aimospheric weathering and/or light or moderate
concentrations of chemical fumes that combine with humidity and condensed moisture to corrode carbon steel atrates
less than three mils per year. Zincin this exposure is virtually free of corrosion. Light to moderate chemical fume con-
centrations inindoar areas without excessive humidity may produce similar conditions. For Type M environments, Com-
mercial Biast Cleaning {SSPC-SP6-82 and SSPC-5P-COM is recommended. Where exposure is normal weathering only,
Brush-Oli Blast Cleaning (SSPC-SP7-82 and SSPC-5P-COM], Power Tool Cleaning (SSPC-5P3-82 and SSPC-SP-COM),
or Hand Tool Cleaning {SSPC-5P2-82 and SSPC-SP-COM) will provide excellent service,

TYPE P—PROTECTED [ARCHITECTURAL)

In this category, surfaces are generally indoors and are nat subjected to high humidity or chemical contaminants that
will attack paint or steel. For Type P environments, Brush-Off Blast Cleaning (SSPC-5P7-82 and SSPC-SP-COM), Power
Tool Cleaning (SSPC-SP3-82 and SSPC-SP-COMY, or Hand Tool Cleaning (SSPC-SP2-82 and SSPC-SP-COM| will pro-
vide the sound substrate needed for proper adhesion.

Galvanized and Aluminum
Sandblasting is unnecessary. Remove oil, grease, dirt, dust and chemical contaminants using the prescribed cleaning
metheds.

Poured Concrete

Verify that all surface projections have been leveled. Remove all oils, grease, dust, dirt and chemical contaminants with the
prescribed cleaning methods. Remove weak or powdery suriaces by acid etching or brush abrasive blasting. Dull very smooth
concrete by similar means. Prime wiih this product thinned 10% by volume with GLID-GUARD Epoxy Solvent No. 5568
(see **Regulatory Restrictions'' abovel. '

Previously Painted Surfaces

The perfarmance of this coating aver previously painted surfaces is directly influenced by the type, age and condition of
the old finish. For best resuits in immersion situations, completely remove any old coating and prepare as for new surfaces,
For non-immersion service, remove all blistered, loose or peeling old coating. Hard or glossy finishes should be dulled by sand-
ing or other abrasive means., Apply to a test area; if wrinkling or lifting occurs after overnight drying, remove the old coating.

APPLICATICON

Do not apply when air or substrate temperature is below 60°F.

For best appearance, primary application should be by airless or cpnvemiona! spray, Use brush or roller application for small areas
only —flow and leveling will belimited. Spray application is required 10 obtain 5.0 mils dry in a single coat. Application by brush
or rolier will limit the film thickness to 3.0-4.0 mils dry per coat.



SPRAY APPLICATION
Airless Spray

Glidden equipment is specilied.

Gun: ASM 400 Fluid Tip: 315-619

Pump: GLIDDEN 500", GLIDDEN 750™, GLIDDEN 750GE™, GLIDDEN FORMULA ONE™
Pressure: 2000-2500 psi

. NOTE; All pumps must be kept well away from areas where vapors from this product may callect.

P

Conventional Spray

Gun: Binks Modei 18, Binks 2001, or equivalent
Needle: Binks Mode] 6§3A or equivalent

Filuid Nozzle: Binks Modes 63PB or equivalent
Air Cap: Binks Model 63B or equivalent

COVERAGE

Typical coverage [calculated, unreduced)is 173 sq.(t./gallon at 5.0 mils dry (9.5 mils wet}, Minimum film thickness is 3.0 mils
dry {5.5 mils wet} 289 sq.ft./gallon, maximum is 8.0 mils dry {1 5.0 mils wet) 108 sq.lt./gallon. All wet mil figures are rounded
10 the nearest 0.5 mil. When computing working coverage, allow lor application losses, surface irregularities, any solvent ad-
dition, etc. :

DRYING

Dries to touchin 1-2 hours, to handle in 7 hours, to recoatin 7 hours, to full cure in 7 days at 70°F., 509 relative humidity. Allow
longer drying times under cooler or more hurnid conditions.

CLEAN-UP

Clean all equipment immediately afier use with GLID-GUARD Epoxy Solvent No. 5568 or methyl ethyl ketone.

TOPCOATS

SOLVENT EPOXY FINISHES
GLID-GUARD Corrosion Resistant HS Epoxy No, 5465/5469 series
GLID-GUARD Chemical Resistant Epoxy No. 5240/5242 series
GLID-GUARD High Solids Epoxy No. 5430/5434 series
GLID-GUARD® DURAMASTER™ High Solids Epoxy No. 5295/5299 series
GLID-GUARD® METALLITE™ High Build Epoxy No. 5475/5476
GLID-GUARD Cold Cure Epoxy No, 5281/5265
7%, GLID-GUARD Coal Tar Epoxy No. 5270/5271

H ! GLID-GUARD Hi-Build Coal Tar Epoxy No. 5273/5274
GLID-GUARD® GLID-TILE™ Epoxide No. 5550/5552 series
NUWU-PON* COTE Color Coat No. 7240/7200 series

WATER-BORNE EPOXY FINISHES
GLID-GUARD Acrylic Epoxy No. 5277/5278
GLID-GUARD Amine-Adduct Epoxy No. 5585/5586 series

POLYURETHANE FINISHES

GLID-THANE™ ONE Moisture Cured Polyurethane No. 6100 series
GLID-THANE Il Acrylic Polyurethane No. 6200/6252 series

GLID-GUARD High Solids Acrylic/Polyester Urethane No. 5410/54 14 series

SOLVENT VINYL FINISHES
GLID-GUARD Double Build Vinyl No. 5514
GLID-GUARD® VINYL-COTE™ High Build No. 5522

WATER-BORNE ACRYLIC FINISHES
LIFEMASTER™ PRO Hi Performance Acrylic No. 6900 series
LIFEMASTER PRO HB Acrylic No. 5440 series

-
TS



Hi-Mil She

MID F\I'FERICF! PALMTERS., INC 40S 256 2232

The Sherwin-Williams Company
Cleveland, OH 44115

- Tar™ Epoxy—B69B40/B60V40

Description

B [Hi-Mil Sher-Tar Epoxy is a high buid,
e | epoxy coaltar coaling. Can be applicd at high film thicknesses

Color:
_1Coverage:

| welght Solids:
3. | Weight per Gallon:

Ex, | Alflgss spray:

PUMP sorsrserersonsassanns

PTESSULD yuveecrrsaserssrmmsssesorears T
(3 L Jee———— OO

HOSB weurnrimsansssssssarasssssssemmesssinassssssmasss ot

it
pi'| Reduclion ... up to 1 quarl per gallon of tatalyzed malarial
| Conventional spray:

in one coal.

Char."acteristlcs

| —

Recommended:
24.35 mils w

Theoretical, no 105s:

Curing Mechanism:

@ 77°F & 50% RH @ 29 mils wel:
To Touch:
Tack Free:

To Recoal: Minimum
@b60-60°F 24 hours
@60-80°F 18 hours
@80-100°F g hours
@100-120°F 1 hour

Finish:
Flash Peint:
Number of Components (Ratlo):
Pot Life:

Solvenl/Reducer:
Vehlcle Type:
VocC:

Volume Solids:

306 grams/l

Appllcation

Application Conditlons

Temperalure (air, surface, matenal): .......
(surface temp. at leas! 5°F above dew po
Belatlive BUmidity: coowrssssmsssmmerssssanseessss
Brush: No reduction raquired.Use a naly
‘Roller: No reduction required. Use a 3/4]
phenolic core.
Small areas may be brushed or rotled. but fil]

Binck

5-68 sq. Iu/gal.
1: 16-24 mils dry

1080 5q. ft/ gal. @ 1.0 mil dry
. Crosslink Polymerization
. | Drying Schedule: (temperalure & humidit

» dependent)

8-10 hours

48 hours
Maximum
72 hours
48 hours
16 hours
& hours

Semi-Gloss

110°F (Pensky-Marlgns Closed Cup}

2 (3:1)
4 hours @ 77°F

Swaeat-In time: 30 minutes @ 77'F

L Roducor #54
olyamide Epoxy
her; 2.55 Ibs fgal
68 = 2%
77 = 2%
103+ .31bs

............ 50-100°F
.......... . 90% max,
ral bristle brush.
woven nap with

Easild weill be Jowser,

Y S eerenpannrnns 301
..2500 - 3000 psi

JUVOUPUISIITN 1 < ) by
e 38"« 12° LD,
............... wwens NONE

BUN ot ceeese}enn.. Binks 18 gun
I T AR ST -1 ¢ X v
| Fluld Pressure .. SO S 40 pe1
E! | Fluig/Alr Nozzle ... rerrestrrereas iosvssseraanns feuasessisnons 66/63 PB

HOB wosecenmrrererassesacessarssenasisnasssassssnasnsissass veversnesnanss 1127 LD,

1

bolyamide cured |

Specifications

Substrate Surface Preparation

(See pages 2 through 5)
Primer (see primér page for additional celails) ....... Page &

Aluminum, atmospheric only ... SSPC SP7/SW-18

1 No primer needed

CONCIBIE Lureerervreecearmr s iescssassssessansanes
No primer needad

Galvanized Metal, atmospheric only...SSPC SP7/SW-18
No primer needed

rervererereennes SWeE, A

Steal, atmospheric ONlY ..., ....SSPC SPE/SW-17
Zinc Ctad Primer ......... T e 115-120
Tilg-Clad Il Epoxy PHMEL i sisassanaseae 109

Steel, immersion ............ e SSPC-SPS/SW-16

Ma primer needed

performance Specifications

Physical Properties:

Absasion Resistance (ASTM D4050. 1000 cycles) . .. . 101 TG
Direct IMPAEct (ASTH G1d) e+ oo eans e s vermsnes >80 inch Ibs.
Dry Heat Resistance (ASTH D2485) . ... - cowr «omme s oo 250° F
Elcomeler AGNEsSIon (ASTM D4541) vt o cmsenmmsainncains 600 psi
Flexihility (ASTM D522, 180 Bend) wummsmmermmorssssssssissrns o 1° mandrel
Moisture Condensation Reésistance (ASTHM DaSa5) 1000 hours
Pencil Hardness (ASTH D2363} v veeee SR, . |
Sall Fog Resislancs (ASTH BY e wee e 1000 hours
Thermal Shock {ASTM D224B) .« cwaressresss oo 250 cycles
wet Heal Resistance (nel immersion) . . o w o e 120° F

Resislance Guide:
({Resislance 10 lumes, splash and spilage - not immersion-ASTM D351}

ACIH SAH SOILONS cvvvveeerrtrerirrssesssssamnsssasnssssisasaes . Severe
Aliphalic Hydrocarbons ... rortaers bR s e e nsaer Severe
ATKHCS oo ioosserreeessseressasiassssars sarsnarnssssassasssnsrssasarases Severe
Alkali Salt Solulions e e et e Severe
Aromatic Hydrocarbon Solvanis ... .. Moderate
Chlorinated SoIVENES ....rcocverrerncsisenens LT Moderate

Fresh WaLel ..cvvcceeerrines essrsanraseneeasenns
Salt Walelereeeaennnn

Immersion
erssearesens IMIMELSION

Glycol athars, alcohols, tormaldehyde ...c..covee ceeerane Severe
INGLQANIC ACIHS worcurvcrisrersrsc e nssssannasssas AT D Savere
Oils {cutling, vegelable, UDACANNG) .occvirmsremacrssccenens Severe
Organic ACKS ....ererarerrsresmrsnsnissssassonss rrireaaeeenees DBVETE

Oxygenated Solvents ... B — e Moderate
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WISco, INC.

11811 North Fwy., Suite 670

Houston, Texas 77060 Page 1 of 1

(713) 820-8066 Report Date 11/25/93
Report No. 002

Customer _USPCI Attn: __Brce Patlerson

Order No. 12418-30-46 Dated Rev. Dated
Mat'} Destination _Lone M. Faeility, Waynoka, OK Req. Dale
Shipment Date is now _unimown Asof _11/25/93 Changed from
Inspector estimated shipment date Orderis _90 percent cornpleted
Vendor _Delta Tank Co. Order No. Dated
Manufacturer _Lide Tank Co. Phone _817-562-5526

Shop Location Mexia, TX Shop Order _TKEB2 & TKEF4
Inspeclor's Contact My, Billy Lide Position _Customer Contact
Reportis: X ___ Interim ___ Final  Regarding: X Inspection ____ Expediting ___ Status
MATERIAL DESCRIPTION:

Two (2) tanks - one 6' 4" OD x 12' 0" high; one 8' 0" OD X 12' 0" high
To specifications of USPCI and APIL 650

b

STATUS OF ORDER: Engincering, Moterisls, Fabrication, Inspection, Completion

Writer's visit to vendor on Wednesday, 11/24/93, was to witness sandblast, initial paint coating and first
coat of Sher-Tar epoxy.

Sandblast was verified to be as re uired SSPC-SP6, but due to immediate change in weather conditions,
writer informed vendor's Mr. Billy Lide, that painting and/or epoxy coating at this time was not
recommended. He also agreed. Items are to be reblasted and inspection of first coatings is to be on
Monday, 11/29/93 or Tuesday, 11/30/93, weather permitting.

A spark or holiday test is to be performed on Sher-Tar epoxy along with micro-test of same and external
coa.%n(gi of Glidden epoxy #5466-3 to 4 mils. A requirement of 7 mils on Sher-Tar epoxy will also be
verified.
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INSPECTOR: Dub Greer /daa/
INSPECTION ORDER:  12418-30-46
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Post-it™ brand fax transmiltal memo 7671 Ftotpsgu » ¥

© Bouce Fanreson

From ll{_ Gan.

Co.

Co.

s INC.

Dept. Phone ¢ Page 1 of 1
Report Date 12/3/93
! Faxt Report No. 003

< [T {-jl‘ A :
Customer _USPCI ~ Attn: __Bruce Patterson_
Order No. 12418-30-46 Dated Rev. Dated
Mat'l Destination _Lone Mt. Facility, Waynoka, CK Reg. Date
Shipment Date is now _ready now Asof _12/3/93 Changed from
Inspector estimated shipment date _ready now Orderis __100 percent completed

Vendor _Delta Tank Co.

Manufacturer _Lide Tank Co.

Shop Location Mexia, TX

Inspector's Contact Mr. Billy Lide

Reportis: ____ Interim X Final  Regarding: x
MATERIAL DESCRIPTION:

Order No. Dated
Phone _817-562-5526

Shop Order _TKE-B2 & TKE-F4
Position _Vice President
Inspection ___ Expediting ___ Status

Two (2) tanks - one 6' 4" OD x 12! 0" high; one 5' 0" OD X 12' 0" high
To specifications of USPCI and AP] 650

a4 'S4 11:24

STATUS OF ORDER: Enginearing, Materials, Fabrication, Inspection, Completion

Writer's visits to vendor on Tuesday, 11/30/93, and Friday, 12/3/93, inspection functions were performed
as follows:

11/30/93

First coat of Sher-Tar.epoxy (internally) was micro-tested. Results were noted to be acceptable with an
average of 3.5 mils, -~

Sandblast was verified to be SSPC-SP-6 with anchor pattern of 3.5 to 4.0. A Keane-Tator surface
comparator was used to verify anchor pattemn on each vessel.

12/3/93
Writer verified Sher-Tar epoxy to have mil thickness ranging from 7.2 to 14.8 on each vessel.
External gray primer paint range from 3.5 to 6.5 on each vessel.

A holiday test was performed internally on each vessel and found to be satisfactory. Items were released
for shipment. : '

INSPECTOR:
INSPECTION ORDER:

Dub Greer
12418-30-46

6973592 PAGE.QQ)



Piping Corrosion Protection



MID AMERICA PAINTERS.INC 4@S 256 2232

The Sherwin-Willlams Company-
Cleveland, OH 44118

Kem Kromik Universal Metal Primer—B50Z Series

Descriplion

iy ——— - ——

Kem Kromik Universal Metal Primeris a low vOC, moditied
alkyd resin primer dasigned for usc over iron and steel
substrates. Can be uscd as a *universal® primer under high
performance topeoals and is also suitable as a “barrist” coal
over conventional coatings which woutd normally be attacked
by strong solvents in high performance coalngs.

Characteristlcs

Color: Grown, Of White, and Bulf
Coverage:

Recommended: 204-273 sq. ft./gal.

6-8 mils wel; 3-4 mills dry

Thaoretlcal, no 105s: B18 sq. it/ gal, @ 1.0 mil dry

Curlng Mechanism: Oxidation

Drylng Schedule: {temperalure & humidlty dependent)
@ 6 mils wet, 50% R. H. and:

@ 40°F @77 F @110* F
Té Touch: 2 hotrs 30 minules 15 minulss
Tack Frae: 2% hours 1 hour 20 minutes
To Recoal with:
alkyds 2% hours 1 hour 45 minules
epoxy 36 hours 16 hours 16 hours
urethane 36 hours 16 hours 16 haurs
Flnish: 0-10 units @ 85"
Flash Polnt: BO*F (Pensky-Mariens Closed Cup)
Solvent: Xylans
Vehlcle Type: Phanolic Alkyd
voc: 415 gramsdiler; 3.45 Ibs./gal.
VYolume Solids: 51 + 2%
Welght Solids: 72+ 2%
Welght per Gallon: 12.5 2 .35 lbs

Meets the performance requirements, not necessarily
composition, af Fedaral Speciflcation: TT- P-ssar)

s wsmwar om0 -

Apphcatlon
gp_pllcahon Condllions
Temperature {air, surface, material): .......oeeeeecese 40-12Q°F
{sudface tsmp. at least 5°F above dew point)
Relative humidity: ...eee T T T T T T 85% maximum.

Brush: No reduction required. Use a natural bristle brush.
Rellar: No reduction requirad. Usa a 3/8" woven nap with
phenolic core.

Alrfess spray:

Pressure vereesereessesmreritsasisansanrarsbied 1800-3000 psi
HOSE woovierrnnerseessssessesessasmsssesssetsnsssssssensassanseesessssonssss 104 LD
FILEE v ereseeseersessismnssnssertsassarasennennassesnsasass teatesasearreres 60 mesh

Reduction ........ R —— normally no reduction required

INAUSIFEE ENBME] coeiieerreieecciinrrrrrmsrnssrnssssenenansssmsasnnnsassnee
Industrial Enamel HS ..
Melalatex Semi-Gloss Coating YT T T T SRS -+ |
ProMar Interior & Exterior Alkyd & Latex Topcoais .73-85
Sher-Tilg EPOXY wiorimriimssssoimiimmesssess .. 100

SHYEE-BTIE AIUMIMUMT oo snnessrensstnsrssasssarsrases 102
Tile-Clad High Solids EPORY w.cvmmmimimesininen 108
Water Based Catalyzed EPOXY cvrecrrmsrsmcsmssssnarnisissssnns 111

Specifications

Substrate Surface Preparatlon

{See pages 2 thmugh 5} T
Steel ........ YT X T T TR SSPC SP2/ SW-i4 |
2 lopcoals are 1 imers/substrates
Suggested topcoats 5 .. Page
A-100 Extenor Latex Finishes .o vernsenss 24-26
Corothiang |1 Satin Polyurethane v s secrsssecemnens a2l
DTM Acrylic COALNGS ..ovverircrreesesimsrmesrrstsissrssnnrsssasmssne 4
HEavy DULY EDOXY irierreiescnrmssscnssesssmmmuss semssscasrassssossanssss 49
Hi-Bild Aliphatic Polyurethane ............ 80
Hi-Salids Polyurethane ..., T T 53}

et ve L WA A Y

Performance Specifications

Physical Properties:

Abrasion ResiSlance (ASTM D3OG, 1000 cycles) w250 MY

Direct Impact (ASTM G1a) 70 inch Ibs.
Cry Heal Resisiance (ST D2485) 200°F
Elcometer Adhesion (ASTM D4541) 260 psi
Exterior Durability (with chalk) Good
Flexibility (AST D522, 130° B8N0} wrrwwimmmmmasssssssses 174" mandrel

Moistura Condensation Resistance {ASTM D4585)....- 500 hrs.
Pencll Hardness (ASTIA D3399) H
Salt Fog Resislance (ASTM B117) v mmemsmusimmmmmerss 500 hours
Thermat Shock (ASTIA G2246) 5 cycles

Resistance Guide:
{Resistance lo fimmas, splash and smllagg . not Immersisn-ASTH D3912).

ACi Sall SOIUNONS c.eecererernsssernisirsssssssisrssnsssesrns .. Mioderate
Aliphatic Hydrocarbon., . o creneneeeenes MO ETALE
ATKAHOS 1uvrenisrseerssererasssuestsesssasasssasassamsnnsoes Not recommended
Aromatic Hydrogarbon SolVents cueesierminns Light
Chiotinatad SOWINE ..ceeeewenmimmsssssasenrs MO recommended
Frash Water........couieee tbeeseaseeesatasrrensenerssisssRasassaTsa LRSS Moaderats
Salt Walel vuuereorieesmnssensan tModerate
Glyeol ethers, alcohols, formaldehyde .....weesee Moderate
Qils (cutting, vegetable, lubricating) resnsersnenrsasassenrenss SOVEIE
Organic ACIZS e S sane Ligh
Oxygenated SoWENALS . Not recommendec
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—_@ldick Inc.

1818 Miller Parkway
Streetsboro, Chio 44241

(216) 562-1970
(216) 562-7638 FAX

Primer 67/67C

100 % SOLIDS, MOISTURE-TOLERANT
EPOXY PRIMER FOR STEEL AND
CONCRETE 3-4 MILS (0.1 mm)

RECOMMENDED APPLICATIONS

Concrete Substrates

Steel Substrates

Primer for Epoxy and Urethane

Floor Toppings, Linings, Coatings and Grout

PHYSICAL PROPERTIES

Tensile Strength 2,000 - 2,500 PSI
ASTM C-307

Tensile Elongation 12-25 %
ASTM C-307

Adhesion to Concrete Cohesive Failure
ASTM D-4541 of concrete

Adhesion to Steel 2,200-2,500 PSI
ASTM D-4541

Electrical Properties < 25,000 ohms
NFPA #99,
ASTM F-150

SPECIFICATIONS

Primer shall be 3-4 mils thick, 100% solids
bisphenol A epoxy cured with an amine adduct
as manufactured by Dudick Inc. Primer 67
shall be brush, roller or spray applied in
accordance with the manufacturer's
recommended practices. Primer 67C must be
spray or roller applied.

PRIMER 67

Primer 67 is designed to prevent abrasive-
blasted steel from developing rust bloom prior
{0 the application of a Dudick coating or lining
system. For maximum performance all steel
surfaces should be primed, but primer may not
be needed for mild, non-immersion service.
Concrete, however, must always be primed to
aid in the "welling out" required for good
adhesion.

PRIMER 67C - CONDUCTIVE PRIMER

Primer 67C is a 100% solids, two component
epoxy primer designed to be used over
concrete whenever the coating or lining
system must be spark tested.

ESTIMATING QUANTITIES AND ORDER
BILL OF MATERIAL

SQUARE FEET PER GALLON
CONCRETE STEEL
Primer 67 150-200 250-300
Primer 67C 100-150

Quantities shown are for eslimating purposes
only. Actual field usage may vary. Primer
67/67C are available in 1 and 2 gallon units.

APPLICATION INSTRUCTIONS

SURFACE PREPARATION
Metal: Surfaces must be abrasive blasled to
an appropriate finish.

Immersion and heavy spillage service: White
Metal SSPC SP-5 or NACE #1, 3.0 mil
minimum profile.

Heavy, non-immersion service (i.e. fumes and
spillage): Near white SSPC SP-10 or NACE #2,
2.0 mil minimum profile.

Atmospheric service: Commercial SSPC SP-6
or NACE #3, 2.0 mil minimum profile.



Concrete: Concrete must be abrasive blasted
or etched with muriatic acid (Solution of 1 part
20' Be HCl and 1 part water) to remove surface
laitance and other contaminants. Concrete
must be free of curing compounds and form
release agents, Surface texture should be
similar to 40-60 grit sandpaper. The prepared
surface should have aminimum tensile strength
of 250 PSI per ASTM D-4541.

All concrete substrates must be checked for
moisture prior to product application using the
Plastic Sheet Test, ASTM D-4263.

Additional surface preparation will be
required if a 40-60 grit texture is not achieved
and the surface laitance not completely
removed after a single application of acid or
with the first mechanical preparation
procedure.

Abrasive blasting removes laitance, exposing
honeycombs or voids beneath the surface which
must be filled with Scratch Coat 100. (Referto
separate product bulletin)

APPLICATION SPECIFICATIONS

Substrate temperature for both concrete and
metal must be between 50°F and 110°F.

Relative humidity must not exceed 90%.

Substrate temperature must be 5°F above the
Dew Point. |

Primer 67/67C

amnes oA NS MOISTIHIRF.TOI FRANT FPOXY PRIMER for

PRIMER 67/67C MIX RATIOS:

Primer 67

Component A 1 gal.
Component B 1 gal.
Component A 1 éal.
Component B 951l. oz.

*Pre-mix primer 67C Component A for 1-2
minutes to disperse the conductive fillers
prior to adding the correct amount of
Component B.

Primer 67C must be spray or roller applied.
Use brush application for small touch-up or
repair work only.

The pot life of the mixed Primer 67/67C will
depend on the temperature. To prevent
material waste and aveoid damage to
equipment, do not open and mix more
material than can be used according to the
following table:

PRIMER 67/ 67C POT LIFE

TEMPERATURE POT LIFE
50°F S0 min.
75°F 60 min.
90°F 30 min.

At 75 F the pot life and thin film cure of
Primer 67 can be decreased by the addition of
Accelerator #1 as follows:

Ozs./Accelerator #1] Pol Life Thin Film

per mixed gal. Ptimer 67 Cure
3-4 36 min. 4 hrs.
6-7 15 min. 2 hrs.

Using 7 ounces of accelerator #1 per mixed
gallon of Primer 67, the thin film cure @ 40°F
is reduced to 8 hours.

Dudick Incorporated I
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PRIMING

Metal: Mix the pre-measured units of
Component Awith Component B. Prime all metal
surfaces to be coated with Primer 67 at
3-4 1mils WFT.

Concrete: Mix the pre-measured units of
Component A with Component B. Prime all
concrete surfaces to be coated with either Primer
67 or 67C at 3-4 mils WFT, The basecoat may be
applied over primer that is "tacky”. Do not allow
the primer to puddle. ,

Important - With all epoxies after priming and
before each additional coat, examine the
surface for amine blush (oily film). If present,
remove by washing with warm water and
detergent.

Cure Cycle for Primer 67/67C:

Minimum Maximum
Temparature Recoat Time | Recoat Time
50°F 12 hrs. 8 Days
75'F 6-8 hrs. 5 Days
90°F 4-5 hrs, 3 Days

To optimize intercoat adhesion, we recommend
application of the basecoat while the primer is
tacky. If this is not possible, the above recoat
times must be observed. Exposure of the primer
to direct sunlight will considerably shorlen the
recoat times. If recommended recoat times are
exceeded, consult a Dudick Representative;
sanding or abrasive blasting may be required
before the coating, lining or floor topping can be
applied.

] Primer 67/67C

1Ane. SN INS MAISTIIRF.TON FRANT FRPOYXY PRIMFR far

CLEANING
Use S-10 Cleaning Solvent fo clean tools
and equipment. DO NOT USE ACETONE.

SHIPPING

Primer 67/67C Component A’s are non-
regulated plastic liquids. Primer 67/67C
Component B's are flammable corrosives
with a flash point of 106°F {Setaflash} and
carry both a red warning label and a black
and white warning label. S-10 Cleaning
Solvent is a flammable liquid with a flash
peint of 52'F (PMCC) and carries a red
warning label.

Nudirk IncArnarated I



STORAGE

Warning:All Dudick products classified by DOT
labels as either white, yellow or red labels, must
not be mixed or stored together as an explosive
reaction can occur. All products should be stored
in a cool, dry area away from open flames, sparks
or other hazards.

When properly stored in their original,
unopened containers, Primer 67/67C
components have a one year shelf life.

SAFETY

M.S.D.S - Sheets must always be read
before using products. Primer 67/67C are
intended for application by experienced,
professional personnel. Dudick Inc. can
supply supervision to help determine that the
surface has been properly prepared, the
ingredients correctly mixed, and the
materials properly and safely applied.

If materials are to be applied by your own
personnel or by a third party contractor,
please be sure that they are aware of the
following safety precautions:

« Exposure to resins and hardeners through
direct skin contact and/or inhalation may
cause severe derrnatitis reactions in some
people. Cleanliness of the skin and clothing
is critical and must be of paramount concern.

» Fumes are flamnmable and heavier than air,
Proper ventilation should be maintained to
minimize breathing of concentrated fumes.

« Suitable respirators should be used during
application.

» Safety glasses, gloves, and suitable
proteciive clothing must be worn at all times
during application,

* If contact with hardeners occurs, remove
any clothing involved and flush the skin with
flowing waler, Discard the clothing. Do not
altempt to wash and reuse it. Primer liquids
can be removed with S-10 Cleaning Solvent,
MEK, or lacquer thinner. DO NOT USE
ACETONE.

Primer 67/67C

100% SOLIDS. MOISTURE-TOLERANT EPOXY PRIMER for

Dudick Incorporated

» Keep open flames and sparks away from the
area where materials are being mixed and
applied.

¢ If a rash occurs, remove the individual from
the work area and seek a physician's care for
dermatitis.

« In case of eye contact, flush with water for at
least 15 minutes and consult a physician.

« If swallowed, do not induce vorniting; call a
physician immediately.

Note:

Dudick Ine. ("Dudick”) warrants all goods of
its manufacture to be as represented in its
catalogs and that the application of its
products by its employees or sub-contractors
shall be performed in a workonanlike manner.
Dudick's obligation under this warranty shall
be the repair to and replacement of any
applications which its examination shall
disclose to be defective, Dudick makes no
warranty concerning the suitability of its
product for application to any surface, it being
understood that the goods have been selected
and the application ordered by the purchaser.
DUDICK INC. MAKES NO WARRANTY,
EXPRESS OR IMPLIED, THAT THE GOODS
SHALL BE MERCHANTABLE OR THAT THE
GOODS ARE FIT FOR ANY PARTICULAR
PURPOSE. THE WARRANTY OF REFPAIR OR
REPLACEMENT SET FORTH HEREIN IS
EXCLUSIVE AND IN LIEU OF ALL OTHER
WARRANTIES ARISING BY LAW OR
OTHERWISE; AND DUDICKINC. SHALLNOT
BE LIABLE FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES, INCLUDING
BUTNOTLIMITED TOLOST PROFITS, DOWN
TIME, DAMAGES TO PROPERTY OF THE
PURCHASER OR OTHER PERSONS, OR
DAMAGES FOR WHICH THE PURCHASER
MAY BE LIABLE TO OTHER PERSONS,
WHETHER OR NOT OCCASIONED BY
DUDICK'SNEGLIGENCE, Thiswarranty shall
not be extended, allered or varied except by
written instrument signed by Dudick and
Purchaser,

1818 Miller Parkway
Streelsboro, Ohio 44241
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MIDT AMERICA PRINTERS.INC 485 256 2232

< DUdiCK Inc.

Pudlek Inodrporated
Covrosion-Proal Products
1818 South Wason Drive
Streedsboro, Ohio 44241

219-582-1870
FAX No. 218-562-7838

RECOMMENDED APPLICATIONS

Secondary Contain- Spent Liquor

ment Areas Storage Tanks
Process Floors Food Processing
Ratlroad Tenk Cars Pharmaceutical
Underground Plpes & Breweries

‘Tanks - Exterlor Structural Steel
Thickener Tanks &

Mechanlsms

CHEMICAL RESISTANCE

Protecto-Coat 200 provides a tough, durable
strface and will withstand splash and spills of
many inorganic and organic acids as well as
alkales, Also reststant (o aliphatic solvents,

PHYSICAL PROPERTIES

Proleclo-Coat 40 Mil 20 Ml

200 Basecoal | Topcoat
Tensdo Strength 25002600 | 2200250
(PSh ASTM C307

Elongation’ 25% 0 250°d_ 500 60%
Shore D Hardness 4045 65-70
Abrasion Regisiance 10mg 32mg

CS 17 wheels1000 cydes]  voigit loss | wesgit loss
x 3000 gm kad

Solds by Vome 84 100%

‘At 60% elongation the chemieal resistant
topcoat hegins {o surface crack while the
basecoat will continue to elongate to 250%

exilension.

-

Protecto-Coat 200 is a high solids aromatic
5 polyurcthane coating with superior elonga-
¢ tion. It Is espectally sulted to bridge cracks

Protecio-Coat 200

ELASTOMERIC, SPRAY APPLIED, ENVI.
RONMENTALLY SAFE, URETHANE COAT-
ING. 40-60 MILS (1-1 1/2 mm)

in concrete,

SPECIFICATIONS

Coaling shall be 40-60 mils thick, 80-100% solids
aromatic urethane resin, consisling of 2 basecoats
and a topcoat of 20 mils each. manufactured by
Dudick, Inc. Materials shall be brush-, roller- or
spray- applied In accordance with manufactlurer's
recommended practices.

THE PROTECTO-COAT 200 SYSTEM

The Protecto-Coat 200 system uses a molsture
tolerant primer and two or three eoats of
elastomeric thermoselting urethane resins to
protect concrete and steel.

Primer 67 is designed to prevent abrasive-
blasted steel from developing rust bloom prior
to the application of a Frotecto-Coat System.
For maximum performance. all steel surfaces
should be primed. but primer may not be
needed for mild. non-immersion service. Con-
crete. however, must always be primed to ald in
the “wetling out” required for good bonding.

Protecto-Coat 200 1s applied in three coats by
brush. roller or spray. The elastomeric
basecoat Js applied in two 25 mil applications
to achieve a nominal 40 mils DFT. The chemi-
cal resistant {opcoat is applied in a single 20
mll application. Total thickness shall be a
nominal 60 mils.

Post-It" brand fax transmittal memo 7671 |' of poges »
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MID AMERICA PAINTERS, INC 4085 256 2232 P.

ESTIMATING QUANTITIES AND

" ORDER BILL OF MATERIAL

SQUARE FEET PER GALLON
CONCRETE] STEEL
Prmer 67 150-200 250-300
Protecto-Coat 200
2 Base Coats -
Actual
35-40 mil DFT 25 25
Top Coat
Actual
15-20 mil DFT 60 60
5-10 Solvent 500 500

Quantities shown are for estimating purposes
only. Actual fleld usage may vary.

APPLICATION INSTRUCTIONS

SURFACE PREPARATION

Metal: For immersion service, abraslve
blast to a white metal finish and 2 2-4 mlils
minimum profile according to SSPC 5 or
NACE No. 1. For fume or splash service,
abrasive blast to a near-white metal finish
accornding to SSPC 10 or NACE No. 2.
Atmospheric service; Commercial SSPC 6
or NACE No. 3.

Concrete: Concrete must be abrasive-
blasted or eiched with muriatic acid (sohu-
tion of 1 part 20° Be HCI and 1 part waler)
{o remove surface laltance and other con-
taminanis, Concrele must be free of curing
compounds and form release agents. Sur-
Tace texture should be similar to 40-GO grit
sandpaper. The prepared surface should
have a tensile strength of between 250 and
300 PSI per ASTM D4b41.

Additlonal surface preparation will be
required if a 40-60 grit texture 1s not
achieved and the surface laitance not
completely removed alter a single applica-
tion of acld or with the first mechanical
preparation procedure.

If, after abrasive blasting, honeycombs/
volds appear on the concrete, these have to
be filled with a sullable materfal, Contact a
Dudick representlative for this information.

Protecto-Coat 200

Flactamons Rrrav Arnficd Errdrnnmentatlv Qsfn rothona f".f-\:l.t‘v

az

Recornmended application temperatures showld be
between 40°F and 90°F substrats icmperature. Do
not apply Protecto-Coat 200 over ¢oncrete
exposed to direct sunlight during the warmling
trend of the concrete as measured by surface
temperature. To do so may lesd to blistering,
Pinholes, or wrinkling in the coating due to oulgas-
sing of air in the concrete and high substrate tem-
peralures. Wait for a definite downtum or cooling
trend within the concrele as again measured by
surface temperature, If this s not possible consult a
Dudick representative for allemnattves such as
double priming,

PRIMING 2

Metal: For maximum performance, pritne all
steel surfaces with Primer 67, mixed with
appropriate amount of hardener 6 3-4 mils,
For mid non-immersion service, priring of
steel may be omitled. -

Concrete: Concrete must be primed to aid in
the “wetting oul” required for good bonding.
Mix Component A with Component B in the
premeasured units for 2-3 minutes and apply
by brush, roller, or spray. We recommend the
basecoat be applled over slightly tacky or tack-
free primer. Do not allow the primer to puddle.

Protecto-Coat 200 Mix Ratio:
Protecto-coat 200 Basecoat
Component Ax 1 Gallon
Component B= §4 fl, ozs.

*Premeasured units by weight

Pra - 200 Topco
Protecto-Coat 200 Top Coat Comp. A* 1 Gal.
Component B* 54 {l. oz.

*Premeasured quantilics by welght

BASECOAT

Add appropriate amount of hardener for each
gallon of Protecto-Coat Liquid and mix thor-
oughly untl uniforin color is achieved. Apply a
25 mil wet (20 mil DFT) basecoat using spray.
brush or roller, Allow basecoat application to
cure to at least a “firm” or slightly “tacky” feel
before applying the second 25 mil wet [20 mil
DFT) basecoat. Brush or roller may require
scveral coals to achleve desired thickness.

Dudick Incorporated
Corrosion-Proof Preducls

i
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Horlzontal surfaces may be basecoated in
one application by applying 50 ralls wet (40
m{l DFT) in a single coat.

TOPCOAT

Add appropriate amount of hardener for
each gallon of Protecto-Coat Liquid and mix
thoroughly untt a uniform color Is achieved.
Apply a 20-mil-thick topcoat using spray,
brush or roller.

Cure Cycle for Protecto-Coat 200

TEMPERATURE | RECOAT CURE
TIME TIME

50° 48 Hrs. Q6 Hrs,

70° 24 Hrs. 48 Hrs,

ao° 16 Hrs. 36 Hrs.

If these recoat times are exceeded, consult
a Dudick representative: sanding or abra.
sive blasting may be required before the
next coat. Recoat times are dramatically
r¢duced when the coating {s exposed to

direct sunlight.

Single Component Afrless Spray Equipment
— Graco King 45-t0-1 spray pump or
equivalent, Use Graco Golden Mastic Gun
or Graco No, 207845 Gun with alrless
adapter equipped with a Reverse-A-Clean
tp and a tip size between .035-.041. Spray
hose should be 1/2" or 3/8" ID. Avallable
inlet pressure must be 2 minlmum of 100
psl.

Brush or roller application may require
additional coats to meet specified dry film
thickness.

Pot life of the opened and mixed Protecto-
Coat 200 will depend on the temperature at
the work sile. To prevent material waste
and avoid damage to equipment, do not
open and mix more material than ¢an be
used according to the following table:

TEMPERATURE POT LIFE
50°F 120 Min.
75°F 80 Min.
90°F 45 Min,

Protecto-Coat 206
Elaslorede, Spay Applied, Envitonmenlally Safe, Urethane Coat_ .

Do not attempt {0 store mixed materal. Re-
sidual material should be properly disposed of
at the end of each work peried.

Where immersion service is required, spark test
the coating with a 5.000 to 7.000 volt AC spark
tester. Mark and repair a1l pinholes. Use
Protecto-Coat liquid mixed with the a ppropriate
amount of hardener. Retest only the repalrs.

CLEANING
Use 3-10 Solvent to clean tools and equipment,
SHIPPING

Prolecto-Coat 200 Topcoal A and B and
Proteclo-Coat 200 Basceoat A are classified as
plastic liquids and are non-regulated.

Proteclo-Coat 200 Basecoat B Is combustible.
Primer 67 Component B Is corrosive and
carries a black and white warning label, Primer
67 Component A is classifled as a plastic liquid
and {s nonregulated, while S-10 Cleaning
Solvent is red label Iquid with 2 flash point of
52°F (PMCC).

STORAGE

Warning: All Dudick products classified by
DOT labels as elther white, yellow or red labels
must not be mixed or stored together as an
explosive reaction may oceur.

When stored In a cool and dry location, Pro-
tecto-Coat 200 ingredients have a one-year
shelf life. Exposure to excessive heat may cause
premature gelling and reduce working time.

SAFETY

M.5.D.5. - Sheets must slways be read before
using products. Protecio-Coat Systems are
intended for application by experienced. profes-
sional personnel. Dudick Inc. can supply
Protecto-Coat systems supervision to help
determine that the surface has been properly
prepared, the Ingredients correctly mixed. and
the materlals properly and safely applied.

Dudlck Incorporated
Corrosion-Prool Producls
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If Protecto-Coat malerials are to be applied
by your own personnel or by a third-party
coniractor, please be sure that they are
awarc of the following safety precautions:

« Exposure 16 resins and hardeners may
cause severe dermatitis reactions in some
people. Cleantiness of the skin and clothing
is eritical and must be of paramount con-
cern,

e Safety glasses, gloves and sullable protec-
tive clothing must be wom at all times
during application,

» Sultable respirators should be used.

¢ If contact with hardeners occurs, remaove
any clothing involved and wash the skin
with large amounts of water, Discard the
clothing. Do not attempt to wash and reuse
it. Protecto-Coat liquid may be washed off
with 8-10 Cleaning Solvent, MEK lquid. or
laquer thinner.

e Fumes are flammable and heavier than
alr, Proper ventilation should be main-
tained Lo minimize breathing of concen-
trated fumes.

¢ If a rash or dermatils occurs, remove the
indtidual from the work area and seek a
physician’s care for dermatitis.

¢ Keep open flames and sparks away from
the area where loppings are being mixed
and applted.

» In case of eye contact, wash with waler for

at least 15 minutes and consult a physi-
clan. If swallowed, do nol induce vomiting:
call a physician immedlately.

Protecto-Coat 200

Elastomeric, Spray Apphied, Envionmentaly Sate, Urethane Coal-

ROt o ]
.

!

Note:

Dudick Ine. ("Dudick™) warrants all goods of its
manufacture to be as represented In its catalogs
and that the application of its products by its
employees or sub-¢contractors shall be performed
in a workmanlike manner. Dudick’s obligation
under this warranty shall be the repalr to and
replacement of any applications which its exami-
nation shall disclose to be defeetive. Dudick
makes no warranly econcerning the suitability of
ita product for application to any surface, it
belng the understood that the goods have been
selected and the applicalion ordered by the
purchaser. DUDICK INC. MAKES NO WAR-
RANTY, EXPRESS OR IMPLIED, THAT THE
GOODS SHALL BE MERCHANTABLE OR THAT
THE GOODS ARE FIT FOR ANY PARTICULAR
PURPOSE. THE WARRANTY OF REPAIR OR
REPLACEMENT SET FORTII HEREIN IS EXCLU-
SIVE AND IN LIEU OF ALL OTHER WARRAN-
TIES ARISING BY LAW OR OTHERWISE: AND
DUDICK INC. SHALL NOT BE LIABLE FOR
INCIDENTAL OR CONSEQUENTIAL DAMAGES,
INCLUDING BUT NOT LIMITED TO LOST PROF-
ITS. DOWN TIME, DAMAGES TO PROPERTY OF
THE PURCHASER OR OTHER PERSONS, OR
DAMAGES FOR WHICH THE PURCHASER MAY
BE LIABLE TO OTHER PERSONS, WHETHER
OR NOT OCCASIONED BY DUDICK'S NEGLI-
GENCE., This warranty shall not be extended.
altered or varied except by written instrument
signed by Dudick and Purchaser.,

1818 South Wason Drive

Dudick Incorporated :
Corrosion-Proof Products 3‘5?3‘1"‘,"‘“' Onio 44241
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ANACHEM INC.

8 Prestige Circle, Suite 104 « Allen, Texas 75002
214/727-9003 « FAX it 214/727-9686 « 1-800-866-1186

Customer Name: USPCI
Date Received: August 17, 1994 at 11:10:45
Date Reported: August 26, 1994
Submission # 9408000203
Project: HEAT EXCHANGERS

SAMPLES The submission consisted of 1 sample with sample
1.D. shown in the attached data table.

TESTS  The sample listed in the attached result pages was analyzed for:
* ALKAJP..II\TITY TATAT (DA 370.1)
* ANTON/CATION RATIO (CALCULATION)
* CALCIUM/Ca (EPA 215.1)
* CHLORIDE (EPA 300.6)
™ * OCYANIDE, TOTAL (EPA 335.2)
i + HARDNESS, TOTAL (BASED ON AAS/ICP)
* ICP SCAN (I5PA 200.7)
* TRON/Fe (EPA 236.1)
* MAGNESIUM/Mg (EPA 242.1)
* MICROWAVE DIGESTION (EPA 3015)
* pH (EPA 150.1)
* POTASSIUM/X (EPA 200.7)
* STLICA (EPA 370.1)1
* SODIUM/Na (EPA 273.1)
* SPECIFIC CONDUCTANCE (EPA 120.1)
* SULFATE (EPA. 375.4)
* TDS-TOTAL DISSOLVED SOLIDS (EPA 160.1)
* TSS.TOTAL SUSPENDED SOLIDS (EPA 160.2)

Distribution Of R e

9-Bruce Patterson of USPCI

Ph. (405) 697-3500 Fax (405) 697-3592 Respectfully Submitted,
Anachem,Inc,

Submission #: 9408000203 lims %t

C.E. Newton, Ph.D.
Chermist

NOTE: = Submitted material will be retained for 60 days unless notified or consumed in analysis,
Materinl determined to be hazardous will be returned or a $20 disposal fee will be assessed. Qur letters
and reports arefor the exclusive use of the client to whom they are addressed. The use of our name
must receive our prior written approval. Our letters and reports ulgf:]y to the sample tested and/or
inspected, and are not necessarily indicative of the qualitites of apparently identical or similar ma rials.

25372 10 35372 Page__ / of
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w2 Clicnt Nome: USPCI
\ Submisgsion #: 9408000203
=, Project Nnme: HEAT EXCHANGERS
Report Date: 08/26/94

Laboratory SD #: 35372 Matrix: Liguid

Sample Container: JdxGallon Plastic
Sampling Location: Not listed on the chain of custody.
Sampling Date : Not listed on the chain of custody.

Temperature (Celciug):21
ALKALINITY, TOTAL (EPA 310.1)

Total Alkalinity 7800
ANION ] CATION RATIO (CALCULATION) (
Analyte <
Anion/Cation Ratio 1.00
CALCIUM{Ca (EPA 215.1)

Analyte Results(me/D)
Calcium 30.2
CHLORIDE (EPA 300.6)

Analyte Resulte(ime/)
Chloride 145000

CYANIDE, TOTAL (EPA 336.2)
‘Trtagyanide 23.9
NESS, TOTAL (BASED ON AAS/ICP)

. .Aé:\g&_____ . Resultstme/)
Hardness, Calculated 1500

ICP SCAN (EPA 200.7)

Analvte Results{me/))
Silver <0.0120
Cadmium 0.072
Chromium 0,112
Copper 0.286
Cobalt 1.38
Lead . 0.362
Manganese 0.034
Nickel 0.925
Antimony <0.0246
Thallium . 0.286
Zine 0.031
Argenic 32.6
Selenium 2,61
Aluminum 2.96
Barium 0,152
Beryllium g <0.0011
Molybdenum 31.2
Tin. <0.023
Titanium <0.017
Vandium 0.139
Silicon 4.09
Strontinm 1.23
Lithium 12

I “wadlc (EPA 236.1)

MoA s Resuits(me/)
L 5.09
MAGNESIUM Mg (EPA 242,1)

Analyte Results(mg/l)
Magnesium 31.7

0.0120
0.0014
0.0146
0.0046
0.0028
0.042
0.0004
0.0049
0.0246
0.056
0.0031
0.044
0.026
0.1.07
0.045
0.0011
0.0069
0.023
0.017
0.0037
0.015
0.0013
0.001

Det Limjt
0.03

Det, Lirnit
0.01

Bov2/004
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Clicat Nome: USPCI

Jubmission #: 9408000203
“Project Name: HEAT EXCHANGERS
« TReport Date: 08/26/94

\d (EPA 150.1)

\nalvte
yH For Liquid

SOTASSIUM /K (EPA 200.7)
\nalvte
Jotassinm

SILICA (EPA 370.1!
Analvte
Silicon Dioxide/Silica

SODIUM/Na (EPA 273.1)
Analvie
Sadium

SPECIFIC CONDUCTANCE (EPA 120.1)
Analvte
Specific Conductance

SULFATE (EPA 376.4)
Angplyte
Sulfate

TDS-TOTAL DISS OLVED SCLIDS (EPA 160.1)

% e
1ssolved Solids

. ~OTAL SUSPENDED SOLIDS (EPA 160.2)

Togi Suspended Solids

ANACHEM

Results(--o-)
1.5

12300

Results(me/MN

sults
105000

78900

30200

299000

Resultstme/)

1440

B003/004



08/26/94  16:26 o214 727 9630 ANACHEM f@oods004

(
Report to: USPCI Project: Heat Exchangers
Lab Number: 9408000203
Page 4/ of
QUALITY CONTROL DATA

DATE SPIKE STAND, COEFT, OF
ANALYTE ANALYZED VOL DEV. VAR % REC1/% REC2%
Hardness, Calc. 8/19/94 ---- 0 0 96 e
Total Alkealinity . 8/19/94 - 5.7 0.7 100 —
Silica 8/25/94 --- 0 0 100 -
Sulfate 8/19/94 --e- 0.31 12 100 ——
Chloride 8/25.04 - 178 8 100 —
T.5.3. 8/18/94 nem 181 10 99 98
Total Cyanide B/25/94 - 0 0 109 -

‘Standard Deviation = (x1-x2)/1.414
Coefficient of Variability % = (S.D/Avg.) X 100
‘f__rery % = [(spiked-unspiked)expected] X 100

ICP SCAN INFORMATION

Naoze: ICP scans are very general in nature and do not include precise calibration or guality control. The
process is intended as a screening procedure to identify very high metal concentrations.

J

\



t/ ues USPCI RC
A #: 9407000227 Guat” o
~ amo: HEAT EXCHANGERS \°
i Date: 08/04/94
atory ID #: 33964 Matrix: Ligquid
le Container: 2 Liter Plastic Bottle
ling Location: ‘Not listed on the chain of custody.
ling Datec: Not listed on the chain of custody.
ICAN (EPA 6010) L.
r ' :
um 333 :
um 3 2.4 -
mium ; ’ 0,166
eT 0.514
It 1.76
97.6
ssium 12600
| 0.242
nesium 417
ganese : - 0.264
. 136000
el 36.4
mony 0.336
lium . 0.198
; 0.264
mic 52.2
:néum . 4.5
\r =4 : . .
—alITI . 67.2
gram
1dinm < 1 §
con
sntium 1
um : 22.4
‘-RCURY DIGESTION (EPA 7470)
- of Mercury Digestion:07/20/94
‘RCURY | Hg BY COLD VAPOR (EPA 246.1) '
alyte Results(me/ Det.Limit
Teury ' 0.002
borato SD #: 339656 Matrix: Liguid
mple Container: 2x2Liter Plastic Botile
mpling Location: Not listed on the chain of custody.
mpling Date: Not listed on the chain of custody.
KALINITY, TOTAL (EPA 310.1)
1alyte Results(me/l) Detimit
Alkalinity ’ _ 18900 1
VION | CATION RATIO (CALCULATION)
1ion/Cation Ratio 108 0
o g
@VATE ALKALINITY (EPA 310.1)
ey , Regults(med) Dot Limit
in\‘!“ate Alkalinity 23100 1 .
" ALCIUM | Ca (EPA 200.7) . |
alcium 735 - 0.001
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Np—o: USPCI

Flr——v ¢ 9407000227

{ . HEAT EXCHANGERS
ostes 08/04/94

NATE ALKALINITY (EPA 310.1)
i Resultstme/ld
ite Alkalinity ; <l
IDE (EPA 300.6)
3 176000
JE, TOTAL (EPA 335.2)
yanide <0.02
7e (EPA 200.7)
. 112
SSIUM [ Mg (EPA 200.7)
dium 222
A 150.1) '
3 L : i Bgsu!ts! -__.!
Liquid 13
SIUM{K (EFA 200.7)
R 17400
{ 2‘3- '
A 370,01
Dioxide/Silica 400
M/ Na (EPA 200.7)
e : Results{me/M
150000

1

FIC CONDUCTANCE (EPA 120.1)

Al y
¢ Conductance 840000
IS A CALCULATED VALUE; THE MATRIX OF THE-

‘LE PRECLUDED THE USE OF A CONDUCTIVITY -

E DUETO OILY COATING; THE CALCULATED VALUE

MES INFINITE DILUTION OF THE SAMPLE.)

FIC GRAVITY (USP 841)

I, Resulis()

< Gravity ) 131
ATE (EPA 375.4) ' '
. 1

8, ) 55300
OTAL DISSOLVED SOLIDS (EPA 16G.1)

! S S

Dissolved Solids 417000
;gTAT: SUSPENDED SOLIDS (EPA 160.2) -

4" {3easotids 6780

Page~Z_of £
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~ -t to: USPCI Project: Heat Exchangers
...s Number: 9407000227

‘age 4/ of 4

QUALITY CONTROL DATA
DATE SPIKE STAND. COEFF. QF
\NALYTE ANALYZED VOL DEV. VAR % REC1/% REC2%
Jdercury 7/20/94 : - 0.141 2.0 102 99
fotal Alkalinity 7/26/94 - 0 0 100 aen
t.D.S. 7/28/94 995 304 0.1 96 96
siicon Dioxide/
Silica 8/1/94 0 0 100 . -
Sulfate 8/1/94 --- 5 2.4 99 -
Shloride T/26/94 500 21 : 11 100 99
iardness, Caldum  8/1/94 - 14,2 1.1 110 100
LS.8. 7/21/94 298 0.7 0 98 95
itapdard Deviation = (x1-x2)/1.414
' ™ent of Variability % = (S.D/Avg.) X 100
ry % = [(spiked-unspiked)/expected] X 100
S
ICP SCAN INFORMATION
‘ote: ICP scans are very general in nature and do not include precise calibration or quality control, The

process Is intended as a screening procedure o identify very high metal concentrations.

B
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Ancillary Equipment DraWings
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Tank Drawings
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SECTION 305
ASSESSMENT OF EVAPORATOR OVERFLOW TANK (EO1)
LONE MOUNTAIN HAZAU - E%OUS WASTE FACILITY
S.P.C.l.
WAYNOKA, OKLAHOMA

A. TANK SYSTEM DESCRIPTION

Evaporator Overflow Tank (EO1) is an aboveground evaporator overflow storage
tank. The wastewater stored in this tank is treated or neutralized wastewater
according to USPCI. The tank is horizontal in position and cylindric in shape.
This tank and a portion of the ancillary piping is located together inside a
concrete containment area.

B. PRIMARY TANK VESSEL

1.

General Description

Evaporator Overflow Tank {EO1) consists of a circular steel tank placed in
the horizontal position supported by a steel plate support system. The
actual steel specifications to which the tank is constructed of is not
known. The tank was inspected prior to the placement of interior coatings.
Influent piping is located from the wastewater treatment building. This tank
receives water from roof drains. Water from rains or an overflow of the
ﬂasll: tank will be collected in the gutter system and deposited into this
tank.

Design Standards.

Structure calculations were performed to compare the existing tank and
supports to those sections that are applicable in the American Petroleum
Institute Standard 650 - 1988 edition (API-650) and the American Institute of
Steel Construction (AISC) Manual of Steel Construction (8th Edition). These
calculations can be found in Appendix B and C of this report. The actual-
steel specifications to which the tank is constructed are not known.
Appendix A of API-650 was utilized in the analysis of this vessel due to the
small diameter of the vessel.

Hazardous Characteristics of Wastes Stored

The wastes which are treated in this tank have the following characteristics:
Neutralized wastewater with a pH level between 4-10

Prle:'ugerature = Ambient

The hazardous characteristics of the waste treated in this tank were
examined. It was determined that the pH and normality levels of the waste

are the primary areas of concern. This is to determine the applicability of
a corrosion allowance for the tank material type and thickness
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. Existing Corrosion Protection

The interior of the tank is coated with a coal tar epoxy coating. This
coating was applied in May of 1992 and is in excellent condition. The
exterior of the tank is painted with an epoxy paint as corrosion protection.

. Documented Age of Tank

This tank was purchased as a used tank and the actual documented age is
unknown. This tank was installed in July of 1987. The estimated age of the
tank is 5 years old. This age was determined by using a 20 year design life
less the estimated useful life of 15 years. A 20 year design life is assumed
from the time of installation at USPCI.

. Result of Leak Tests

No leak tests have been performed, however, the vessel is in service and a
visual leak inspection was performed. In the visual leak test items such as
welds, seams, flange connections, valves and threaded connections were
examined to verify that no leaks were present. From this visual analysis it
was determined that the primary tank is not leaking.

. Existing Data Obtained

Diameter of Tank 6.87"

Height 20-6"
Material Carbon Steel.
Thickness 0.70"

Specific Gravity 1.5
Operating Temperature < 230°
Maximum Volume 5514 Gal.
Seismic Zone 1

* A complete and exhaustive ultrasonic thickness corrosion survey has been
completed, the results of which can be found in Appendix F of this
assessment.

. Calculation of Foundation Loading

Total Weight of Tank and Contents = 37.07 tons

Detailed calculations reflecting the volume and weight of the tank along with
the minimum required foundation thickness and steel reinforcement are
included in Appendix A and E of this assessment.

. Required Structural Calculation

The calculated required wall thickness for this tank is 0.066 inches. 0.0625
inches is added for corrosion allowance. This corrosion allowance is based
on a best engineering estimate taking into account the materials being
treated and a 20 year design life. (See Appendix B of this assessment for
detailed calculations or required wall thickness and structural analysis of
the tank support system).

Page 305- 2



10. Comparison of Actual Structure to Theoretical Values

Wall Thickness Comparison

Calculated Required Thickness 0.066"
Minimum Required Wall Thickness By APl 650-88 0.1875"
Measured Wall Thickness 0.70"

SECONDARY CONTAINMENT SYSTEM
1. General Description of Secondary Containment

The secondary containment system is designed and operated to prevent any
migration of wastes or liquids out of the system. (See Appendix G of this
assessment for layout of secondary containment area.) The Evaporator
Overflow Tank (EO1) #1 is located in a 12’ x 24.5' x 3' high concrete
containment area.

The containment area and tanks are routinely visually monitored on a daily
basis for leaks. A sump pump and drain are located in the containment area.
The floor is sloped to the sump to collect any drainage or spills. Any
released tank contents or surface runoff will drain on top of the sloped
concrate to the sump area. The accumulated liquids are then removed and
pumped to the wastewater pretreatment area within a maximum of 24 hours, as a
permit condition. ,

2. Design Standards

The structural capacity of the foundation and walls were compared to those
sections that are applicable in the APl 650-88 and the American Concrete
Institute (ACI 318-89/318r-89) and these calculations were used as a guide in
verifying the ability of the system to contain hazardous waste.

3. Hazardous Characteristics of Wastes Treated

The wastes which are treated in the primary tank have the following
characteristics:

Treated Wastes

pH Level (4-10)

N<6

Temperature = Ambient

The hazardous characteristics of the waste treated in the primary tank were
examined. It was determined that the pH and normality levels of the waste
are the primary areas of concern. This is to determine the applicability of
a corrosion allowance for the containment system material type and thickness.
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. Existing Corrosion Protection

The entire secondary containment area floor and walls are coated with an
impermeable coating by {Overcrete Plus by Concrete Protection Systems, Inc.)
installed by Mid-America Painters of Woodward, Oklahoma. See Appendix H of
this report for detailed information on this coating.

Documented Age of the Containment Area

The secondary containment system was constructed and installed in 1992 thus
making the containment system less than 1 year old.

Result of Leak Tests

A visual inspection of the containment area was performed and from this
inspection there were no cracks or breaks in the impermeable coating,
therefore it appears to be adequate to contain any leaks or spills.

Existing Data Obtained

Area 295.23 s.f.
Wall Height 3.05 it.
Material Concrete
Gross Volume 906.44 c.f.

Calculation of Existing Capacity
Containment Capacity Available (CCA)

CCA = Gross Volume - Volume of items in the containment - Volume of rainfall.

See the appendix of this report for detailed calculations of the available
containment volume. The containment capacity available = 749.13 c.f.

Required Volume
Containment Capacity Required (CCR)

CCR = Volume of Largest Tank in the secondary containment

Volume of Largest Tank = 737.29 cf.
Comparison of Available Volume to Required Volume

Containment Capacity Comparison

Containment Capacity Required = 737.29 cf.
Secondary Containment Volume Available = 74913 cf.
Excess Containment Volume = 11.84 c.i.

CCA>CCR Adequate Capacity (under normal operating conditions) is available.

Page 305- 4



D. CONCLUSIONS

1.

Primary Tank Vessel

The tank vessel at the time of inspection was fit for use with the present
waste stream at given densities, chemical and physical characteristics as
verified by USPCI.

Secondary Containment System

The secondary containment area at the time of inspection was fit for use, if
the present waste stream at given densities and chemical and physical
characteristics as verified by USPCI were released from the primary tank.
The useful life of the concrete containment area is estimated at 15 years.
This usefu! life was determined by using a design life of 20 years less the
period that the tank has been in use at the USPCI Lone Mountain Facility.
There did not seem to be any extensive corrosion or deterioration of the
secondary containment area,

RECOMMENDATIONS

The following repairs or modifications should be made:

1) Primary Tank

The tank should be checked periodically with ultrasonic testing procedures to
establish a verified limit of corrosion. USPCI should continually insure
compatibility with the waste and densities stored. Daily inspections should
be continued to detect any visual corrosion or defects. ;

2) Secondary Containment System

The secondary containment should be checked periodically for any
deterioration and structural integrity.

3) Routine Inspections

When routine and preventative measures are to be completed, the tank should
be cleaned and internally inspected to determine any interior defects or
corrosion. Continued routine painting and coating of tanks on the interior
and exterior, and routine inspection is recommended.
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F. CERTIFICATION

| certify under penalty of law that this document and all attachments were
prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering the
information, the information submitted, is to be the best of my knowledge and
belief, true, accurate, and complete. | am aware that there are significant
penalties for submitting false information, including the possibility of fine
and in p?[isonment from knowing violations.

iy
_:.’.""‘""‘t' T

Pt QH
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SECTION 305 - APPENDIX A
EO1, Evaporator Overflow Tank
PRIMARY TANK VOLUME CALCULATIONS

DIMENSIONS:

Geometry: CYLINDRICAL
Diameter: 6.87
Height = 17.60
Top = Std. Umbrella =

Bottom = Std. Umbrella =

FEET
FEET

TANK VOLUME:

Top = approx. Std. Umbrella volume = 0.05539*D" 3
Bottom = Std. approx. Umbrella volume = 0.05538*D "3
Tank Cylinder =

42.44 CF.
4244 CF.
652.40 CF.

WEIGHT ON FOUNDATION

CONTENTS 8.G.: 1.50

DENSITY: 93.60 LB/C.F.
SURFACE AREA CALCULATION
Tank Top = 0.8418*D "2 = 39.73 SF.
Tank Bottom = 0.8418*D "2 = 39.73 SF.
Tank Wall= Cir*h 379.86 S.F.
TOTAL SURFACE AREA = 459,32 S/F.
Steel Thickness=

Sidewalls 0.26 INCHES

Top and bottom Dish 0.34 INCHES
Volume of Steel =

Sidewalls 823 CF.

Top and bottom dish 222 CF.
Density of Steel = 490.00 LB/C.F.
Weight of Steel = 256 TONS
WEIGHT OF TANK CONTENTS = 34.51 TONS
[TOTAL WEIGHT OF TANK AND CONTENTS = 37.07 TONS

Section 305 - Appendix A - Page 1
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SECTION 305 - APPENDIX B
EO1, Evaporator Overflow Tank

PRIMARY TANK WALL THICKNESS

A

"DIMENSIONS:

GEOMETHY: CYLINDRICAL

DIAMETER: 6.87

LENGTH: 17.80

TANK VOLUME: 73729 CF.

CONTENTS 5.G.: 1.30

DENSITY: B1.12 LB/CF.

TOTAL WEIGHT OF TANK AND CONTENTS = 37.14 TONS

STEEL THICKNESS = 0.740 INCHES

THIS TANK IS LYING ON ITS SIDE THEREFORE TREAT TANK AS A

CONTINOUS BEAM

Allowable Stress API-650-88 23200.00 psi

1= 162819.18 ind

§ (provided) = 3950.00 in3

W= 422 KIF

Length Between Supports= 8.80 feet

M=wl~2/8 4085 K-FT
49025 K-IN

S required = 21.13 in3

Thickness Required = 0.004 in

Corrosion Allowance = 00625 in

Thickness Reguired =

Section 305- Appendix - Page 1
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SECTION 305 - APPENDIX C
EO1, Evaporator Overflow Tank

STRUCTURAL SUPPORT CALCULATIONS

GIVEN:
Tank Diameter = 6.87 fest
Total Height = 17.60 feet
Welght of Tenk (Steel) = 5120.00 lbs
Weight of Max. Contents = 69020.00 lbs
Tank Nominal Thickness = 025 In

—-SEISMIC DESIGN CHECK—

ZONE COEFFICIENT (2): 0.1875
ESSENTIAL FACILITIES FACTOR {f): 1.000
LATERAL EARTHQUAKE FORGE COEFF. (C1): 0.240
DfH: 0.390
k factor: 0.550 .
SITE AMPLIFICATION FACTOR (S): 1.500
NATURAL PEERIOD OF FIRST SLOSHING (T): 1.442
LATERAL EARTHQUAKE FORCE COEFF. (C2): 0312
WEIGHT OF TANK SHELL (Ws): 5120.000 LBS
TOTAL WEIGHT OF TANK CONTENTS (W1): £9020.000 LBS
Wimt 0.900
W2/Wt: 0.100
WEIGHT OF EFFECTIVE MASS OF CONTENTS THAT
MOVES IN UNISON WITH THE TANK SHELL (W1): 62118000 LBS
WEIGHT OF EFFECTIVE MASS IN FIRST SLOSHING wa): 6902.000 LBS
HT FROM BTM OF SHELL TO CENT. OF SHELL s): 8.800 FEET
XH: 0.480
HT FROM BTM TO CENT. OF LAT. SEISMIC FORCE {X1): 8.448 FEET
X2/H: 0.800
HT FROM BTM TO CENT. OF LAT. SEISMIC FORCE (X2): 14.080 FEET

OVERTURNING MOMENT (M) = Z*I*(C1 "WstXs + C1*WIRX1 + C2*Wa2rX2)

OVERTURNING MOMENT (M): 31330.178 F1-LBS

Section 305 - Appendix C - Page 1



Note: All of the ebove calculations are based on API-650-88 Seismic
Design Procedure (Appendix E).

S
CHECK STRESS IN TANK SHELL FROM SEISMIC FORCES:

WI = MAXIMUM WEIGHT OF TANK CONTENTS THAT MAY BE USED
TO RESIST THE SHELL OVERTURNING MOMENT

W1 = 7.9%tb* (Fby*G*H) ~ .5

W1 must be less than 1.25*G*H*D: 2261
tb = THK. OF BTM. PLATE UNDER SHELL: 0250 N
Fby = MINIMUM YIELD STRENGTH OF
BOTTOM PLATE: 36000.000 PSl
G = DESIGN SPECIFIC GRAV. OF LIQUID: 1.50
Wl = 1925.40 LBS/FT OF SHELL
CIRCUMFRENCE
DENSITY OF TANK SHELL MATERIAL: 48000 LBS/CF

WT = WEIGHT OF TANK SHELL AND THE
PORTION OF FIXED ROOF SUPPORTED
BY TANK SHELL: 179.67 LBS/FT OF SHELL
CIRCUMFRENCE

WD~ 2(WT+WI]: 0.3153

b = MAXIMUM LONGITUDINAL COMPRESSIVE
FORCE AT THE BTM. OF TANK SHELL

b=WT + 1.273*M/D"2

b: 1024.71 LBS/FT OF SHELL
G*H*D~ 2~ 2: 19935.97
Fa = MINIMUM OF 10~ 6*/2.5"D + 18000.00 PSi

600%(G*H) ~ .5 or 5*Fty

Fty = MINIMUM YIELD STRENGTH OF BTM,
SHELL COURSE: 36000.00 PS!

MAX. LONGITUDINAL COMPRESSIVE STRESS
IN THE TANK SHELL = b/i2t = 3.s7 PSl

e

CHECK OVERTURNING MOMENT FROM WIND PRESSURE

Mmax must be Less Than or Equal To .66*(WD)/2
Whare:

W = Shell Weight Available To Resist Upiit (ibs)
D = Tank Diemeter (feet)

M = Overtuming Moment

Section 305 - Appendix C - Page 2



M = Pw*Projectad Area*H1

H1 = Height from ground to centroid of tank shell

Pw = Wind Pressure {18 psf for 100 MPH Wind on cyiinders)

Mmax: 11807.55 FI-LBS

M: 1915246 FT-LBS

Section 305 - Appendix C - Page 3
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SECTION 305 APPENDIX D
EO1, Evaporation Overfiow Tank

SECONDARY CONTAINMENT CALCULATIONS

Area No.1
Length = 24.50 feet
Width = 12.05 feet
Height = 3.05 feet
Surface Area = 295,23 S.F.
Volume = 800.44 C.F.
Gross Area = Area 1
Gross Volume = Vol. 1

Volumes of ltems of Displacement **
There are no items in secondary containment except tank EO1
Total volume to deduct for items in containment area =

Subtraction for volume of rainfall
Volume of rain = Area x depth of rainfall
Depth of rainfall =
Area =
Volume =

TOTAL AVAILABLE VOLUME = Gross Volume - Subtractions =
ltems of diplacement
Volume of rainfall

20523 S.F
900.44 C.F.

0.00 C.F.

6.15 In.
29523 S.F.
151.30 C.F.

900.44 C.F.
000 GF
-151.30 C.F

OR

749.13 G.F-
5603.52 Gal.

Section 305 - Appendix D - Page 1
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SECTION 305 - APPENDIX E

EO1, Evaporator Overflow Tank

FOUNDATION DESIGN ANALYSIS

ASSUMPTIONS:

fe= 350 KSI

fy = 60.00 KSi
Allowable Soll Press. = 200 Ksi
Structural Steal = A36

GIVEN:

Tank Diameter = 6.87 feet
Sidewall Helght = 17.60 feet
Waeight of Tank (Shell) 512000 lbs
Weight of Mex. Contents = 69020,00 lbs
Tank is Besting on a concrete foundation.

CHECK CONCRETE FOUNDATION DESIGN:

Assume Footing Depth = 6.00 Inches
Assume Footing Width = 12,00 inches
Assumed Effective Soil Press. = 1925.00 psf

Look at what is resisting overtuming moment from

seismic load:

b=

Where b Is the maximum shell compression at the

bottom of the shell,

if the footing is
then the actual eppiied pressure to the
subgrade is

This is less than the effective soll pressure,

Section 305 - Appendix E - Page 1

1024.71

12.00 inches wide

1024.71

psf

b/t of

circ.

\b/ef



il

APPENDIX F

Ultrasonic Thickness Testing Results



ey

REPORT OF UT THICKNESS INSPECTION

TE.STEDFOH: V 5— PC 1 | PROJECT: c oORRIS)or

URVEY
LoNeé MovwTH w SUR
DATE: §-3- 92. OURREPORTNO: .S .5
Client Order Number: Lab Number: Location: )
VT AL =0 -/
TestMethod Standard: Acceptance Standard: Scann:‘z Method:
RC VT < KRc  UT_ 5 Arngom /2!
UTUNIT A-Scan Manufacturer /< g ﬁ
‘/Direcl Readout Mode! p m E
: A-Scan and Direct Readout Serial No. LQB / 6 2.
tl. ‘.:_3::;'::1\7'05:0 Number: 0/ Size ’ / o0 R So2 - 575 r
Material Type: O— 7-6 64
3IE¢fTHCH Single Element Size _._6__25: Frequency \-S- WIAZ-
. I/Dual Element Sgrial No. é o X ? 3 /
\ Measurements / % o T¢E !  Diagram
1 18 35 52 SE€EE pPRWG, Lo -7
2__ N\__19 36 53 /.
3 N 20 az /5( ANO ATrAcH e TS
38 55
: }2\ 9___~ 56 For READINGS ANMD
6 23 _ N\ 40 _~ 57
7 24 N 4 58 LOCATIoNS
; 2 7% @ BLArk AREAS
6 .
13 :g )\ 61 % roTE
i B L 45N % O JRAwIN 6 DeNoTe AREAS
:g — a0 47 4 UV SPEC TA Ole pue T
1 3 48 6:
1; S 32 49 86 N\ |NACCESBILY 7'/",
16 33 50 67 N\
l. 34 51 68
.| Technician: c} .f)t‘(oaKj Level: 7/ Technician: M / Mﬂ/ vel: J—

REMARKS: READINGS  TAKe” Ar 2 FGbT' 6’(/0)’




P.S.I. Tank Number £ &~/ Date § -3~ 7R
i‘g://‘,?‘f 29 [0. 7S/ |57 {0.70& |85 |0. £96 1113 |0.75S |141 |o. 168 |0.
0. 753|130 [0. 98S |58 |0.7,9 |86 |0. 734 [114 jo.70/ |14z |o. 169 |o.
0.707| 31 lo.98s |59 [0.77¢ 187 |0. 764 115 [0. 708 1143 |o. 170 |o.
0.495(32 |0.£93 [60 [0. Z2p |88 |0. 757 [116 |0. 75% |144 |o. 171 |o.
0.72%|33 [0.705 |61 (0. %7/ |89 |0. 75C [117 |0. ¢ 95 [145 |o. 172 |o.
0.70.2 |34 |0. 779 |62 |0.7/) |90 [0. 77§ |118 |0. 7DZ {146 |O. 173 |0.
0.720[35 |0. 705 |63 [0. 72§ [ 91 |0. 740 |119 [0. 738 |147 |o. 174 {0.
0.920 |36 [0. 7p¢, |64 (0. 70/ |92 0. 757 1120 |0. 7D( 148 |o. 175 0.
0.%95| 37 |0-7pg |65 [0. 72& |93 |0. 74/ 121 jo. 720 |149 0. 176 | 0.
0.9/§ | 38 0. 5,7 |66 |0.97] 194 ]0. 743 [122|0.774S |150 {0. 177 | 0.
0.970[39 |0.£9¢ 167 |0. 93795 |0. 765 [123 |0.725 |151 |o. 178 | 0.
0.93) | 40 |0. 708 |68 |0.953 | 96 0. 752 [124 [0. 702 |152 |o. 179 | 0.
=96 | 61 0. 724 |69 [0.9/0 |97 0. 719 |125 |0. 70¢ 153 |o. 180 | 0.
0. 700 | 42 (0. 7¢¢ |70 |0. 905 {98 |0.£499 [126 |0. & 94 |154 |o. 181 | 0.
0.697 |43 l0o. 730 |1 |0.499 | 99 |o. 7/5 127 0. 705 |155 |o. 182 | 0.
0.686) 44 |0.74/ |72 |0-89S {100 |0. 770 |128 0. 156 |O. 183 | 0.
0.952| 45 |0. 7SS |73 |0.943 {101 |0. 740 129 |O. 157 |o0. 184 {0.
0.95%{ 46 (0. 747 |74 |0.9/70 [102 |0. 700 {130 }0. 157 |o. 185 | 0.
0.923 | 47 |0. 7¢¢0 |75 |0. 934|103 |0. 6§8 [131 |oO. 158 |o0. 186 | 0.
0.9/ ! 48 |o. 730 |16 [0.F/2 |104 {0. 487 132 0. 159 |o. 187 | 0.
o.éet? 49 |0. 745- 77 [0.970 (105 |0.4 93 |33 }o. 160 |0. 188 | 0.
o.??j’ 50 [0. 720 |78 |0.93/ [106 |0.£ 85 [134 0. 161 |0. 189 | 0.
d.'?.,?j 51 [0. 743 |79 [0.7/5 {107 {0.4 50 [135 ] o0. 162 |0. 190 | 0.
0. 72852 |0. 74¢ |80 |0. 739 |108 }0.77ps 136 |0. 163 |0. 192 | o.
0.9/5 |53 [o. 77/4 |81 |0. 742 |109 {0. 709 [137 | 0. 164 |0. 193 | 0.
’ 29154 0. 73p 82 |0. 743 [110 [0. 75p h38 (0. 165 |o0. 194 | 0.
:909 55 (0. 477 |B3 |0. 78 111 |0. 77,5 139 | 0. 166 |0. 195 | 0.
0.950156 lo. 7771 B4 10.683 112 |0. 722 40 |o. 167 |o. 196 {0.




pvy f..:ow: e S
. 77) Kol IR )
3 oo/ £9 L 9 57 gt/ S84
2| Lzl b6 g ,%. frLs b by L7
Iul
.m,.,mz 8b Lb 09 S 17 2] ey EXI *ﬁ@, i »
R 25 St 26 ss LS gs Fal B R Mf[ Ll 87 8
I, +4b £h t§ 9 €5 48 L sn YA
dog
| . o PY3 Yimo§
91/ b b LW & s 1.5 #11 St A
w0
£l 0b LS8 % Sk Lb g4 11t €1l
0l 88 LS 5 4 St pp 3017 5a7
N L 15 S& IS S N ¥ s 29/
'\ &
3 g
X £8 7€ SE€ LE SF S0/ £ol],,
’ rof S/ 419 :
| 8/ € | F§  4E ) -
wucm _.\.__.Lna
‘A BT -z +29wapy ys....;W\ TS AH



Flllﬁ:i

APPENDIX G

Drawings



LIFTING EYE
2* PLUG
WELDED CLOSED OPENING 2" PLUG
18" w/2' HATCH
LIFTING EYE
—
17'-8" - MANWAY
1/2" THK. STEEL PLATE SUPPORT SYSTEM
—{f
- 12'-0" -
18 -2"
SIDE VIEW

END VIEW

RECORD DRAWING

(EO) EVAPORATION QVERFLOW Jog wo, 1M
TANK DETAIL Mvers SCALE
g IMEER [ CORPORATEON CRAVN I
USPCI, LONE MOUNTAIN FACILITY Waynoks, Okishoma el LD GO D DATE  8-3-03
EQ-DET . 0CD [ 14
OF )




EIC NN

SNOISIA Y

10dSN

§>
=0
it
7
23
()
0
|
§
0
1
a
13
0
J

ALITIOVS NIVINNONW FNOT
10d8N

YIWOHVYINO VNONAVYM

D PUeVDTI0
fID23S ‘N Z0ill

qms-su {s0r)
(DL DMETY)
"I PO

00% mng

VIHY INIFWLVIHL TVNIS YTLVMILSVM
J0 SNOILVATTT

_______
ke ~

e e

Y004 NO LON S1d0ddNS
NO MNYL S3LON3A 3N g3HSVa™

ONIMVYYA a4003y

H3BWNN VY3HY LN3INNIVLINOD ™

-
{\ 0
N

NN

£
=

o
NN

W W W WL

//// Ll L L e /// e /rb!‘

f'} %%3, ®

L
N\

‘ %
&"‘%" LR TR TR A 3

N \\\\\\\\\\I\\\\\\\\\\\\\\\\‘x\\\\\\\\\\\\\

AN W ek,

R
k

A

o@otw

R%%%%%%%@§

ONIMYHA 003y




#4 BARS e |2 CTRS. HOR.

3/4" EXPANSION BOARD

25°-0" EAST WEST WALLS 12°-0" NOTH AND SOUTH WALLS m__

*. i 8" THK CONCRETE .A
'Y g
[ A
. @,

COMPACTED
TO 95% SPD,

'!#b BARS @ 8" CTRS. EACH WAY

#4 BARS o 8“ CTRS. VERT.

SECTION "A" - "A" SECONDARY CONTAINMENT

COMPACTED SUBGRADE TO 95% SPD

RECORD DRAWING

e

Jon ho, M
T Rt Cmvo_ usPcl Mvers (EO1) EVAPORATION OVERFLOW e —
PrarSr il LONE MOUNTAIN FACILITY l.lu_s: TVai TANK DETAIL ol

gCJFDJ *Uﬂ.u:.n.n—__u Corporeation WAYNOKA, OKLAHOMA ﬂa«%ﬂm wcw«n?w_ﬂn 78120 -oﬂ._u_ )




I X LONE MOUNTAIN FACILITY RCRA/HSWA PERMIT RENEWAL
eaﬂ ar UI' EPA ID No. OKD065438376
ENVIRONMENTAL SERVICES, INC. WAYNOKA, OKLAHOMA
JANUARY 2020

SECTION FT1

@ =NVIROTECH



ASSESSMENT
Of
EVAPORATOR FLASH TANK NO. 1
(FT 1)
Located At The
LONE MOUNTAIN HAZARDOUS WASTE
FACILITY
WAYNOKA, OKLAHOMA

e -
T— — —_—

b=

PREPARED FOR

safetykieen .

July 2002

ENVIROTECH

- ENGINEERING & CONSULTING, INC.

1

[ 4 B Fax (S80) 2374



ASSESSMENT
Of
EVAPORATOR FLASH TANK NO. 1 (FT 1)
Located At The
LONE MOUNTAIN HAZARDOUS WASTE FACILITY
WAYNOKA, OKLAHOMA
Prepared For
SAFETY-KLEEN, INC.

TABLE OF CONTENTS
1. TANKSYSTEM DESCRIPTION ...ttt iisanaiiiiriieiinaeartnsraranannnnns
2, PRIMARY TANKVESSEL ...... ..ottt ittt it tanien e ienaenaasnrnrnranenann
2.1 General Descriplion . ........uiiiiii ittt e i e e

2.2 Design Standands ... .....ouueiiiet it iiiii it i i
2.3 Hazardous Characteristics of Wasle Stored

.............................................

24 Welding Specifications and Inspection . .......... ... e
25 Cormosion Protection . . ... .. i i i i i e
2.6 Documented Ageof Tank . ... ..o i i i s
2.7 Resulls of Leak Tests ... o.veettiiii sttt ittt iie s eenanns
2.8 Existing Data Obtained ... ... .. i i i i i e

29 Calculation of Existing Foundation Loading
2,10 Required Structural Calculation ...t i e
211 Comparison of Actual to Theoretical Structural Values ......... ...,
212 Ancillary Equipment

.............................................

3. SECONDARY CONTAINMENT SYSTEM .. .. ... i i ittt iae s asan e
3.1 General Description of Secondary Containment
3.2 Cormosion Protection . .. ... .ottt i i i it it
33 Documented Age of the Containment Area . ........ ... ..o ittt
3.4 Results of Leak Tests ... ..o veuti ittt i i ittt i e e
35 Calculation of Capacity Available (CCA) ....... .o i
3.6 Required VOIUME . .. ... i i e ittt e e eas
3.7 Comparison of Available Volume to Required Volume .......... .. ..o iiiiiiieinnn.s

.........................................

4, CONCLUSIONS Lttt ittt ettt sttt e tea s aaa s seeeanranrasnsann

5. RECOMMENDATIONS

....................................................................

6. CERTIFICATION

.........................................................................

LIST OF APPENDICES:

APPENDIX A MANUFACTURER'S CERTIFICATION

APPENDIX B. WELDING PROCEDURES AND INSPECTIONS

APPENDIX C. HYDROSTATIC LEAK TESTS

APPENDIX D. CALCULATIONS

APPENDIX E. METALLURGICAL INFORMATION

APPENDIX F. SUPPORT STRUCTURE CALCULATIONS

APPENDIX G. FOUNDATION ANALYSIS

APPENDIX H, CONCRETE COATING INFORMATION FOR SECONDARY CONTAINMENT
APPENDIX L. SECONDARY CONTAINMENT



ASSESSMENT
Of
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1. TANK SYSTEM DESCRIPTION

Evaporator Flash Tank No. 1 (FT 1} is a welded, above-ground wastewater treatment and storage tank to be
installed as a part of the final wastewater treatment plant at the Lone Mountain Facility in Waynoka, Oklahoma.
This tank is a replacement for an existing tank which is constructed of carbon steel. The new tank, which is
constructed of stainess steel, is exactly the same size as the original tank. The top of the tank is completely open
to the atmosphere for evaporation purposes. Evaporator Flash Tank No. 1 (FT 1) is located within the Wastewater
Final Treatment building on the first mezzanine level of the support structure. The complete tank system consists
of Evaporator Flash Tank No. 1 (FT 1), Circulating Pump (P 78), Heat Exchanger (EU 1), Pump (P 80), Filter Press
(FP 1), and associated piping and instruments.

2. PRIMARY TANK VESSEL

2.1 General Description. Evaporator Flash Tank No. 1{FT 1) is a circular steel tank with an outside diameter
of 6-ft. 4-in. and a height of 31-ft. The tank proper's skirt is anchored to the support structure, and the
bottom of the tank is dished and welded to the shell. A self-supporting flue is attached to the top of the
tank. Evaporator Flash Tank No. 1 (FT 1) is being assessed to determine if the unit is adequately designed
with sufficient structural strength and compatibility with the waste to be stored.

2.2 Design Standards. The tank is designed and constructed to those sections that are applicable in the
American Petroleum Institute Standard 650, 10™ Edition (AP!-650). The manufacturer's certification is
included in Appendix A.

2.3 Hazardous Characteristics of Waste Stored. The waste stored in this tank is treated and untreated brine
solutions. The following parameters are characteristics of the waste treated:

Ignitability: Flash Point > 240° F

Corrosiveness: 6 < pH < 13
0<N<7

Reactivity: None

Temperature: < 240°F

Based on the results of the examination of the hazardous characteristics of the waste to be stored in this
tank, it was determined that the pH, normality levels, and salinity (corrosiveness) of the waste are the

primary areas of concern. These levels are used to determine the applicability of a corrosion allowance
for the tank material type and thickness.
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2.6

2.7

2.8
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Welding Specifications and Inspection. The welding procedures utilized in the tank construction and
the Radiographic Examination Report are included in Appendix B,

Corrosion Protection. The tank shell is constructed of 316L stainless steel for corrosion protection.

Documented Age of Tank. This tank was manufactured by Lide Industries of Mexia, Texas, in January
2002, and installed in July 2002.

Results of Leak Tests. The manufacturer conducted a hydrostatic leak test of the tank prior to shipping.
A description of this test is included in Appendix C of this assessment. In addition, a visual inspection was
performed of the tank's interior and exterior subsequent to installation. This inspection was conducted
specifically to detect the presence, if any, of the following defects:

(a) Weld break
(b) Punctures

(c) Cracks
(d) Corrosion
(e) Other structural damage or inadequacies of construction and/or installation

The tank was again hydrostatically tested subsequent to installation. A description of this procedure is
summarized in Appendix C of this assessment. Based on the results of these tests, it was determined that
the primary tank was not leaking.

Existing Data Obtained.
Tank Diameter . . ...ttt it i e e e e i 6-ft. 4-in.
Nominal Heightof Tank ......... ..o i e 31t
Maximum Capacity . ........tniiiiiii i i e i it e 3,785-gal.*
Overflow Liquid Level . ... .. i i ittt iia e 9-ft. 1-in.
OverflowVolume . . ... i i e e i i e 1,137-gal.
Design SpecificGravity . .. .. .ot i i i it e 1.5
Maximum Boltom Pressure . ... ....vuui ittt ittt it a s 10.8-psi
Maximum Operating Temperature . ........ ...ttt earreamcnnoeanns 300° F
Construction Material:
Flue . e ASTM A36
B £ e ASTM 316L
e el R B0 a S a8 008080 a00000000a0006000808805088088006600¢ ASTM 316L
T ASTM A36
Flanges, Blinds, Couplerand Plugs . ...... ..., ASTM 316L
Bolts . .. e SA 193-B7/5SA 194-2H
Wall Thickness (Shelland Bottom) ... ... ..o i i 0.250-in.
Operating Pressume . .. ..ot vt vu ettt ce i iiiieintaiieeaaranteenaneaanes Atmospheric
S ) 8748 S e B B B B8 080080 0808800 aR 8808600600006 000000660038003050060060a0E 1
* The maximum capacity of the assessed tank is the same as the original tank, however the original

tank assessment indicates otherwise. There appears to have been an error in the original
assessment's volume calculations.

Calculation of Existing Foundation Loading.
Total Weight of Tank and Contents (maximumvolume) ......................... 59,406-lb.

Detailed calculations reflecting the volume and weight of the tank are included in Appendix D of this
assessment.
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Required Structural Calculation. Calculations for the required wall thickness for this tank are presented
in Appendix D of this assessment. Metallurgical information on the materials used is included in
Appendix E of this assessment. The minimum required thickness in accordance with APl 650 is
0.1875-in. A corrosion allowance of 0.125 is provided for. The measured wall thickness is 0.25-in.

Design calculations for the support structure are included in Appendix F of this assessment. These
calculations were completed in accordance with the BOCA National Building Code 1990 Edition and
were part of a previous tank assessment prepared by Black and Veach. The structural support was
inspected and no changes have been made since the date of the Black and Veach assessment.
Structural analysis of the foundation is included in Appendix G of this assessment.

Comparison of Actual to Theoretical Structural Values.

(a) Wall Thickness Comparison:
Calculated Required Wall Thickness (includes corrosion allowance) ........... 0.156-in.
Minimum Required Wall Thickness by API650 ......................... 0.1875-in,
Measured Wall Thickness .. ... ...t it 0.250-in.

(b) Bottom Thickness Comparison:

Calculated Required Bottom Thickness ............... ... .. oo, 0.151-in.
Minimum Required Bottom Thickness by APL650 . ........... ... ... .. ... 0.250-in.
Measured Bottom Thickness .. ........ ... i 0.250-in.
() Foundation Integrity Comparison:
Maximum Calculated Load (6-in.Slab} ............ .. ... ... .. Lt 17.6 Kips
Calculated Foundation Support (6-in. Slab) ............. ... ... . oot 26.7 Kips
Maximum Calculated Load (17-in.Slab) ........... .. .. ... . .. o it 62.9 Kips
Calculated Foundation Support (17-in.Slab) ........................... 127.7 Kips

Ancillary Equipment. The ancillary equipment for the Evaporator Flash Tank No. 1 (FT 1) system
includes the following:

(@ Circulating Pump (P 78). A centrifugal pump designed to pump 800-GPM at 150-ft. of discharge
head with a suction head of 17-ft.

(b Heat Exchanger (EU 1). A plate and frame unit of stainless steel construction designed to operate
at a pressure of 150-PSIG and a temperature of 300° F.

(c) Pump (P 80). A pneumatically-operated, double-diaphragm pump designed to pump from 100-
to 0-GPM at head pressures varying from 0- to 100-PSIG, pumping fluid at a temperature up to
212° F,

(d) Filter Press (FP 1). A gasketed unit employing glass-filled polypropylene plates designed to
operate at a temperature/pressure limit of 100-psi at 212° F.

(e) Associated Piping, Valves, and Instruments. All piping is Schedule 40 carbon steel fitted with
150-psi flanges. All piping with an inside diameter of 2-in. or smaller is socket-welded using, at
minimum, 3,000-lb. connections. All piping with an inside diameter greater than 2-in. is butt-
welded. All valves, fittings, and instruments are rated for 150-psi or higher,

-3
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3.6

3.7

Note: Items (a) - (c) are part of the tank system. However, no changes were made to them during the
installation of the new FT 1 tank.

3. SECONDARY CONTAINMENT SYSTEM

General Description of Secondary Containment. The secondary containment system is designed and
operated to prevent migration of wastes or liquids out of the system. Evaporator Flash Tank Nos. 1, 2
and 3, Evaporator Blowdown Tank No. 2, and Evaporator Feed Tank No. 4 are located on a reinforced
concrete base floor area with vertical concrete sidewalls. This area is inspected daily on a routine basis.

At the time of inspection, the concrete area was withstanding daily operations and routine climatic
conditions. No cracks from compression or uplift were visually apparent.

Any released tank contents are removed and pumped to an appropriate storage area within the maximum
time allowed as a permit condition.

Corrosion Protection. There is an impermeable coating applied to the entire concrete floor and curbs.
Detailed information on the coatings employed is included in Appendix H of this assessment.

Documented Age of the Containment Area. The concrete secondary containment system was
constructed and installed in 1987.

Results of Leak Tests. A visual inspection of the containment area was conducted and no cracks or
breaks in the impermeable coating were observed. Therefore, it appears to be adequate to contain any
leaks or spills.

Calculation of Capacity Available (CCA).

Y - W 2,739-sf
CurtbHeight . . ..o i i e e e 0.25-t
Y T T I Concrete
GrOss VOlUMIE . ..ttt ittt et ettt ettt ettt eanrannns 685-cf

Note: See Appendix I for secondary containment.
Required Volume.
(@ Containment Capacity Required (CCR):
CCR = Volume of Largest Tank (Overflow Volume) in the Secondary Containment
Volume of Largest Tank = (FT1) .. ... .. oottt 506.cf
Comparison of Available Volume to Required Volume.

(a) Containment Capacity Available (CCA):

Containment Capacity Required (CCR) . ........... ... ... ... it 506-cf
Secondary Containment Volume Available ............. ... ... il 685-cf
Excess ContainmentVolume . .. .. ... ... i i i i e e 179-cf

CCA > CCR Adequate Capacity (under normal operating conditions is available.)
Note: See Appendix I for secondary containment calculations.

-3-



4. CONCLUSIONS

The foundation and structural support for the Evaporator Flash Tank No. 1 (FT1) system have been previously
analyzed, reviewed, and deemed to be adequately designed.

The Evaporator Flash Tank No. 1 (FT 1) system has sufficient structural strength, is compatible with the waste to
be stored and treated, and has adequate corrosion protection to ensure that it will not collapse, rupture, or fail.

The Evaporator Flash Tank No. 1 (FT 1) system was inspected on July 18, 2002, for weld breaks, punctures,
scrapes of protective coating, cracks, leaks, corrosion, and other structural damage or inadequacies of construction/

installation.

The Evaporator Flash Tank No. 1 (FT 1) equipment was hydrostatically tested on July 18, 2002, and it was
determined that the tank does not leak.

The Secondary Containment for the Evaporator Flash Tank No. 1 {FT 1} system is of sufficient structural strength
and volume to meet the requirements set forth in 40 CFR 264.193.

5. RECOMMENDATIONS

Due to a previous history with interior deterioration of the Evaporator Flash Tank No. 1 (FT 1), the following
recommendations are suggested:

a Visual inspections of the tank interior subsequent to the initial 6-mo. of operation.

0 Annual visual inspections of the tank interior subsequent to the initial 6-mo. inspection.

) Perform an ultrasonic survey of the tank shell subsequent to 5-yr. of operation to determine the average
shell thickness.

6. CERTIFICATION

“I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision, in accordance with a system designed to ensure that qualified personnel properly collect and evaluate
the information submitted. Based on my inquiry of the person or persons who manage the system, or those
persons directly responsible for collecting the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. | am aware that there are significant penalties for submitting
false information, including the possibility of fine and imprisonment for knowing violations.

\\‘\‘\||“'I",
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N
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Raob L. Stallings, P.E.
Envirotech Engineering & Consulting, Inc. CA. 1960 - Expiration Date 06/30/03
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APPENDIX A.

PRIMARY TANK VOLUME CALCULATIONS
For
EVAPORATOR FEED TANK NO. 2 (EF2)

T A e e e e e e e e e e e e e s e e 1 e | Dol e S i v

O DIMENSIONS:
- Geometry: Cylindrical
Diameter: 60.00-ft.
Height: _ 16.90-ft. .
Operating Height: 15.50-ft
Bottom: Flat
0 TANK VOLUME:
Maximum Volume = 47,785.26-cf = 357,458.57-gal.
Operating Volume = 43,826.72cf = 327,846.63-gal.
Total Primary Tank Volume = 47,785.26-cf = 357,458.57-gal.
O WEIGHT ON FOUNDATION:
Contents 5.G. 1.3
Density 81.12-Ib/cf
O SURFACE AREA CALCULATION:
Tank Top = nfa
Tank Bottom = 2,827.53-5f
Tank Wall = 3,185.68-sf
Total Surface Area = 6,013.21-sf
Steel Thickness: Sidewalls = D.250-in.
Bottom = 0.240-in.
Volume of Steel: Sidewalls = 66.37-cf
Bottom = 56.55-cf
Density of Steel = 490-Ib/cf
Weight of Steel (Tank): = 30.12-ton = 60,230.32-ib.
Weight of Tank Contents = 1,938-ton = 3,876,340-Ib.
Total Weight of Tank and Contents = 1,968-ton = 3,836,570-1b.

APPENDIX A1
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APPENDIX B.
PRIMARY TANK WALL THICKNESS
For .
EVAPORATOR FEED TANK NO. 2 (EF2)

DIMENSIONS:
Geometry: Cylindrical
Diameter: 60.00-ft.
Height: - . 16.90-ft.
Specific Gravity: 1.30
Normal Operating Temperature: Ambient
STEEL THICKNESS CALCULATIONS:
Thickness () = (26 *H*D*5G)/(s*E + CA
5 = Allowable Design Stress = 23,200.00-psi
E = Joint Efficiency = 85.00%
Thickness (&) = 0.1738-in.
Corrasion Allowance = 0.0625-in.
Calcufated Minimum Wall Thickness = 0.2363-in.

APPENDIX B.1
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APPENDIX C.
SEISMIC CALCU_IATlONS
For
EVAPORATOR FEED TANK NO. 2 (EF2)
e
DIMENSIONS:
Diameter: 60.00-ft
Height: - 16.90-ft
Weight of Tank (Steel): 60,230.32-b.
Weight of Maximum Contents: 3,876,340.00-b.
Tank Shell Thickness: 0.25-in,
Tank Bottom Thickness: 0.240-in,
STRESS IN TANK SHELL FROM SEISMIC FORCES: fodiia
Maximum weight of tank contents that may be used to resist shell ovesturing moment: wi
Wi - 7.9%th* Fby*G*H) 5
Fby = Minimum Yield Strength in Bottom Plate 36,000.00
th = Thickness of Tank Bottom 0.240
G = Design Specific Gravity of Liguid 1.3
wi = 1686.18
Note: W1 Shall Not Exceéd 1.25*G*H*D 1,647.75-Ibfft. of Shelil Circumference
Density of Tank Shell Material | 490.00-Ib/cf
WT = Weight of Tank Shell 172.52-ibfft. of Shell Circumference
M/ND" 2(WT+Wi) 0.1071
b = Maximum Longitudinal Compressive Force at the Bottom of Tank Shell
b = WT + 1.273*W/D"2 |
b = 420.63-1b/ft. of Shell
GrH* D22 = 1,265,472
Fa=10%*YD = 4,167-psi
OR
Fa = .5*Fty = 18,000-psi
Use-Minimum Value forFa Fa = 4,167-psi
b12% = 140.21-psi

Noate;  b/12t Cannot Exceed Fa for a Stable Tank

APPENDIX C.1



OVERTURNING MOMENT:

Overturning Moment (M)

Z*IM(C1*Ws*Xs +C1*WT*X1+C2*W2*X2)

Zone Coefficient (2} 0.1875

Essential Facilities Factor (7) 1.000

Lateral Earthquake Force Coefficient (C1) 0.240

D/H 3.55

k Factor (@ D/H = 3.55) 0.680

Site Amplification Factor {S) 1.5

Natura! Period of First Sloshing Mode (T) 5.1

Lateral Earthquake Force Coefficient (C2) 0.07755

Weight of Tank (Ws) 60,230.32

Weight of Tank Contents (W1 3,876,340.00
- W1/Wti@ Dfll = 3.55) 0.32

W2 /Wt{@ DfH = 3.55) 0.60

Weight of Effective Mass (W1) 1,240,428.80

Weight of Effective Mass (W2) 2,325,804.00

Ht from Btm of Shell to Cent. of Shell (Xs) 8.45

X1/H 0.38

Ht from Btm of Cent. of Lat Seismic Force (X1) = 6.422

X2/H = 0.55

Ht from Btm of Cent. of Lat. Seismic Foree (X2) = 9.295

Overturning Moment M = 695, 718-f/1b.

Opposifig Moment M = 118,097,710-ft/ib,

APPENDIX C.2
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APPENDIX D.

WIND LOAD CALCULATIONS
For
EVAPORATOR FEE!_) TANK NO. 2 (EF2)

DIMENSIONS:

Diameter: .60.00-ft.

Height: 16.90-t

Weight of Tank (Steel): 60,230.32-1b.
Weight of Max. Contents: 3,876,340.00-1b.
Tank Shell Thickness: 0.25-in.

Tank Bottom Thickness: 0.240-in.

OVERTURNING MOMENT FROM WIND LOADS:

M = Overturning Moment Due to Wind Loading
M = Pw * Ap * He
Pw = Wind Pressure

{Assume 18-psi for 100-MPH Wind on Cylinders) =
Ap = Projected Frontal Area of Tank (H*D) =
H1 = Height from Ground to Centroid of Tank =
M = Overturning Moment
MMax = Returning Moment
W = Wt of Tank !
MMax =
M Must Be Less Than M Max

18.00-psi
1,014-Ft*2
8.45-ft
154,229.40-ft-Ib.
66*(WD)/2
60,230.32-Ib.

1,192,560-ft-Ib.
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Annual Tank In-Service Inspection Checklist

Tank Name: ' _E_ E -7 o © Tank Number: a 2
Tank Location: '_U,Z[@JPT' " pate: Dl =t =01
rspectedBy: - Tempavs L Fh ,2{225‘ Signature: ' 2
Cate of Lasilnspecﬁon: : /)? -0 7 -~ &1
1 = ! -
L . ‘ Fot.uﬁa'tion ‘
AL E Measize foundation levelness and boflom elevaums (8 points for EF-1 and 9 poirtts for EF-2).
T Note: No.other tanks requiré foundation levelness and elevation survey.
37 _ - 47 55 . 263
27 279 293 . 3
&5 [4 25. %Y 3 26, 74 - 811425 TE 89 1425.56 191 025,74
05142563 2M_i%25 .70 9 sq25,77 221425 78
B. H;:s the yearly rmiaximum setﬁemen_t exceeded 1 inch? (EF-1 and EF-2 only)
ves. . No__ .  Yes No
o' Gheck 8ifch anular channcl for deflection of more than 2 degrees from its correct
" _ poskion. (EF-anly) T 2
Deflection .
Comments: .

Pagé 1 of §



May-30-2006 11:53am

Tank Name:
Tank Location:

Inspecled By:

From-CLEAN HARBORS LONE MTN

+15806973586

Annual Tank In-Service Inspection Checklist

ELF =2,

Tank Number:

W) P77

Date ol Lasl inspeclon:

i Feundation

Al

Date:

Signature;

Measure foundation levelness and bottor elevatons

Note: No other tanks require foundauorn levelnass an

55

293

81 \22%5.9%
2191425 M1y

T-365 P.003/004 F-272
EANOS
Y-17-D3-

263

303

l

as \i-\-'l‘S-B‘_-_t
227 _IN1S.1%

Has the yeary maximum settlement exceeded 1 inch? (EF-1 and EF-2 only)

EF-1:
7 47
271 279
JEEZ]
63 12 RO 73 2 5.92
205183S.5% 211825 .S
8.
EF-1:
Yes No___
C.

Comments:

Check 8 inch annular channe! for deflechon of more

pasitan. (EF-1 oniy)

Deflection

Yes

EE-2:;

Nax

than 2 degrees [rom its comrect

(8 paints for EF-1 and 9 painis for EF-2).
d elevation survey

191 1425.66




May-30~2006 11:52am  From-CLEAN HARBORS LONE MTN +156068735086 7-365 P.002/004 F-272

7

rd
Annual Tank In-Service lnspection Checklist
Tank Name; = 1-‘ —~ 7. Tank Number: 7“7 2
Tank Location: Dy, )D Y Date: Z'l‘ ok (t(‘ﬁ(r(
Inspected By: ) " Signature: s -

Date of Last inspectian;

I Foundation
A. Measure (oundation levelness and bottom elavations (8 points for EF-1 and 9 points for EF-2),
Note: No other tanks require foundation levelness and elevation survey.

EF-1:
v 47 5 263
271__ 279 203 303
——

/ EF-2;

651429, 82 73[425.94 & 42597 891425 %6 1911435 69
205 {4295, b 211425, b7 218 [4 235 74 227 _JH 5. 76

8. Has the yearly maximum setdement exceeded 1 inen? (EF-1 and EF-2 only)
Yes No Yes, No_x
C. Check 8 inch anaular channel for deflection of more than 2 degrees fram fts comect

positien. (EF-1 only)

. Deflection

Commenis;




May-30-2006 11:53am  From=CLEAN HARBORS LONE MTN +15806973506 T-385 P.004/004 F-272

s
rd
)-_’
Fd
Annual Tank In-Service Inspection Checklist
Tank Name: = L 1. Tank Number: kil 2
Tank Location: Lt P Date, 7"3-‘”06
Inspected By: ) Signature:
Date of Lasl Inspecton. ")‘w ‘!'/I‘)‘/O‘f‘
L Foundation
A. Measure foundation lavelness and bollam elevations (8 points for EF-1 and 9 points for EF-2)
Note: No other tanks require foundaton levelness and elevation survey.
EF-1:
37 47 55 263
2N 279 293 303
b S
J EE2;
65 (925, 78 13y2s5,90 s 142 5. 95 89 (425, 2o 191 1492.€. 46>
W5/425 £ 211 (925.67 29/425, 73 221 1425 %2
B Has the yearly maximum settlement exceedeq 1 inch? (EF-1 and EF-2 only)
F-1: EF-2-
Yes No Yes No
C. Check 8 inch annular channe! for deflecion aof more than 2 degrees from its comrect
pasition. (EF-1 only)
Deflection
Commenis:

Pace faf 4
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Povember 22 1993 i\ ENGINEEAING AND ENVIRQHMENTAL SERVICES
|:’ .

r. Wealter Sonne, P.E.
SPC, inc.

515 West Gresens Road, Suite 500
guston, Texas 77067 .

SUBJECT: REVISED REPORT OF GEOTECHNICAL EXPLORATION -
Expansion of Wastewater Treatment Facilities--

Lane Mountain Facility, Major County, Oklatioma

Law Engineering Projects No. 392-01406-01

Law Engineering, Inc. has completed the geotechnical exploration at the subject site. Our
ervices were provided in accordance with our Revised Proposal for Geotechnical
ploration Services No. HP-8173-93G, dated September 22, 1993; and a Request for

Change Order letter dated October 12, 1993. This repart briefly discusses our

Fnderst:.ndlng of the pmject information, describes our expleratory procedures and

ndings, and presents alr recommendations and conclusions. The data obtained dunng
the field explerstion and from the faborctory testing program is presented in the

t{ andices. - ; : )

We will be happy to discuss our recommendations with you and would weicome the

bpportunity to provide the additional studies or construction testing services necessary

o complete this project. We loak forward to serving as your gectechnical engineer an

the remainder of this project and on futurs projects '

) -
f you have any questions, or if you requ:re addmonal information, please do nat hesntate
Lo contact us.

incerely, -

L AW ENGINEERING, INC.

%\ﬁﬁm&@&bﬂwn /(/
~Ferfiando Pons, E.l . Michas! W. Palmer, P.E.

Project Geotechnical Engineer

'I _ | Principal Geotechnical Engineer
Diswnbution Copies: . Okiahoma Registration Na. 15777

Walter Sonne  (2) - USPCI
Larry Marr (1) - USPCILAW COMPANIES GROUF, ING.

S500/GURN F0AQ » HOUSTON, TX 77040 i
{713) 939-0444 = FAX [713) 4621652 ‘ -




~ LAW ENGINEERING
REVISED REPORT OF GEOTECHNICAL EXPLORATION

EXPANSION © | |
OF WASTEWATER TREATMENT FAGILITIES

.~ LONE MOUNTAIN FACILITY
MAJOR COUNTY, OKLAHOMA

- prepared for
USPCI, Inc.
HOUSTON, TEXAS

LAW ENGINEERING PROJECT NO. 392-1406-01
NOVEMBER 1993



Expansion of Wastewater Facilities
{3C!, Inc.
[ =.« Eng. Praj, No. 392-01406-01

1.0 PURPOSE OF EXPLORATION

The purpose of this explorati‘on was to obtain specific subsurface data at the site and to
nrovide recommendations and, epinions for:

ot

a] Sail stratigraphy at the Wastewater Pretreatment Facilities (WWPT) Phass
Il tarnks. ‘ i
t should be noted that |t was not the purpose of this study to d;rec:tly assess or to
addrass any environmental conditions at the site, i.e., the presence of contaminants or
- substances in the soil, rock,~or ground 'water, - An additional study should be
nuertaken i USPCI decides to spécifically address environmental condltlons




( ~xpansion of Wastswater Facnlmes
. PCl, Inc.
Law Eng. Proj. No. 382-01408-01

1

~ — A
—2 2 tEACHATE STORAGETANKE—

= ] s H N
Eticersta et SHGElERSEeerstruci thras damlen syithin o samdaise &3 &

prop ad site of construction is south of Cell 4. The proposed tanks will include a 50-
foot diameter-] 6-fest tall, 300,000 gallon tank; and twq 33 foot diameter 16-feet tall,
100,000 ga![on tanks B .

The proposed tanks, containitrgleachate with a speciiic gravity of 1.3, will be locatad
within a concrete containment struciura with walls on the arder of 7 feet in height.

We understand that the preferred foundation system_at the present time is a drilled pier
underground system, 18-inch diameter, straight-sided trilled piers founded at 8-feet on
centers. Inturn, these drllled piers will suppcrt the containmehtwzll and a 10-inch thick

»
e ey by g [ Yy o ] =4 =3 -

______ s—smSimekos-sicendaad |
] l
2.3 WASTEWATER PRET. HEATMENT WWPT) BUILD[NG

; understand that two cﬁ.sung_ on-line 300 OOO storage tanks structures within the
Wastewater Pretreaiment (WWPT) Building are experiencing foundation distress. We
further understand that these two tanks and the contannmert area are supported on
shallow footings. :

\




F ansion of Wastewater Facilities
{ Cl Inc.
Lzw Eng. Proj. Na. 392-01406-01

4.1.3 Wastewater Pretreatment (WWPT) Building

Explaration borings L-5, L-6, L-6A, and L-7 were driled in this area. The measured

surface elevation of these barings were 1418.35, 1428:62, 1428.48, and 1430.23 feet MSL,

Lespec’a‘vely, as provided by USPCl. The subsurface-conditions for this: area are
eneralized as follows: '

AREA C
WASTEWATER PRETREATMENT BUILDING

~ (Borings L-5, L-6, L-6A, and L-7)
i |

STRATUM | DEFTH (&) DESCRIPTION | Uscs
| . - CLASSIFICATION?
1C 0to2 | FILL: GRAVEL Unclassified

NG 1t022.5 FILL: Saft to hard, reddish brown CL
:  with gray, silty CLAY, with -
gypsum fragments and gravel.

e 15.5 to 20.5 |'Wery stiff to hard, reddish brown CL
‘ ‘with gray, silty CLAY, with

gypsum fragments and gray silt

‘streaks. '

vV C 18.5.to TOB' | Gray sity CLAYSTONE to | Unclassified -
"| reddish brown silty' CLAYSTONE.

| Termination of Boring
* Unified Soil Classification System

11




Evmznsion of Wastewater Facilities
{31, Ine.
vaw’Eng. Proj. No: 392-01406-01

With reference to the Soil Stratum Summary, the TEST BORING RECORDS, Sail Profiles
and the Laboratory Test Results, our discussion of the soil conditions for Area C is as
Pllows: -

Straturn IC consists of GRAVEL to gravelly fill soils encountered in all borings f}om a
existing surface to approkimately 2 feet below existing grade. .

Stratum lIC consists of fill soils of soft to hard, reddish brawn with aray, silty CLAY with
jypsum fragments. and gravel. Law personnel performed continuous sampling with
shelby tubes, and utilized on-site extruding techniques to better identify the extent of this
[l stratlrm. These fill sails were encountered from a depth of 1 foot from.existing surface
0 22,5 feet below grade. Organic odor and wet seams were identified in the lowar two
eet of this formation in Borings L-6 and L-7, Plasticity for this stratum was medium with
Elastici’ry index values ranging from 17 to 21, Uquid limit valugs range from 43 to 45

ercent and plastic limit values range from 2¢ percent to 26 percent. Stratum lIC soils
ere generally moist with occasional wet seams. Natural moisture contents ranged from
".(’ *n 30 percent, and were from 0 to-2 percent,above corresponding PL values.

“ocket penstrometer tests and laboratory unconfined compression tests, on relatively
ndisturbed sampiles, indicated shear ‘strength vaiues that varied erratically throughout
ne fill depth in Boring L-5 (easternmost boring). Shear strength values in Borings L-6
ind L-7 were similar throughout the sdme depths of the fill stratum. There was a similar
niform decrease. of shear strehgth values with depth’in Barings L-6 and L-7to a depth
f approximately 12.5 feet. (See TEST BORING RECORDS L-6 and L-7) '

.

ptratum NIC consists of very stiif to hard, reddish brown with gray, sity CLAY with
Eypsurr} fragments and gray silt streaks. These soils were encountered in all borings,
:xcept Boring L-5, from 15.5 feet from existing surface to a depth of 20.5 feet below
Erada. One Standard Penetration Test N-valug was 40 blows per foot (bpf)-at a depth
f 17 feet in Boring L-BA. Plasticity for this stratum was medium with a plasticity index
ralue of 13, a LL value of 32 percent, and a PL value of 19 percent. One natural maisture
ontent was 24 percent. Based on this natural moisture content and corresponding
\tterberg Limit tests, the soil was very moist with a moisture content 5 percent above the

:orresponding PL value, Pocket penetrometer tests resulted in cohesion values ranging
jom 3,750 psf to an excess of 4,500 pst. ' ' :

12




[Fpansion of Wastewater Facilities
¢ PCl, Ine. ’
Law Eng. Proj. No. 392-01406-01

Stratum [VC consists of gray silty CLAYSTONE to reddish brown silty CLAYSTONE. This

formation was encountered from z depth of 18.5 feat below existing surface to termination
depth. Standard Penetration Test N-values resulted in refusal values ranging from 6
inches per 50 blows to 4.5 inches per 50 blows. One natural moistura content was 21
percent. All packet penetrometer tests resulted in cohesion values in excess of 4,500 psf.

— ———

4.2 WATER LEVEL CONDITIONS

(AT EdrieC0 i bty e W PR T Y WO ST Ty e = Iy = -
[ =g g U ¥ L) T g g e

A= — et oy T ey ~ - =
hours aftercampletion of drilling to investigate the short term ground water levels.
Ground water was identifiedduring our subsurface exploration at depths of 7 feet and
8.5 feet in Borings L-1 and L-2A, reSpestively (24 hour readings). Ground water was
gncountered 1.5-fest to it -foot ahave the top of fe-cla stone fermation in these borings. -

Water was identified during drilling at a depth of 24 feet below existing ground surface
In Boring L-5. Baring L-6 was dry to termination depth during driling operations and 24
hours thereafier. Ground water was not identified in Barings L-6A and L-7 during and
immediately following drilling operations. Law personnel could not obtain 24 hour water
level readings at L-5, L-6A, qx1 L-7, due to caving.séils in L-5 at 15.8 feet;.and surficial

cuttings that obstructing the Boreholes at L-6A and L-7.
Fluctuations In rainfall, evaporétion, construction activity, surface runoff, and other site

specific factors could cause ground water conditions at the time of construction to vary
from that observed during ourfield exploration.




(—" ‘vansion of Wastewater Facilities
L Cllne. ’
Law Eng. Proj. No. 382-01406-01

d settlernents for the drilled piers will be relatively smail and are expected to be
limited to™the elastic comprassion of the founding claystone formation. The maximurm
total settlememigf any drilled shaft under the anticipated sustzined loading conditions is
predicted to be lesg than 0.25 inch. S e ’ '

5.5 CONSTRUCTION CONSIBERATIONS

Once a foundation excavation is completed, the setting of reinfarcing steel and placement
of concrete should proceed expeditiously toweduce exposure of the bearing stratum and
possible disturbance of the material.  ShouRkthe bottom of an excavation become
disturbed due to ponding of water or desiccation, the disturbed; soils should be removed
before concrete is piaced. '

* recommend that the geotechnical engineer, ‘or their irepregentative, abserve the
iL__ng excavations immediately prior to placing concrete, The engitesr should compare
the sails exposed with those encountered in the sail test borings amthdocument the
results. " Any significant differances should be brought to the attention of™¥
representatives along with appropriate recommendations. The foundation bea 1
should be level or suitably benched.. It should also be free of loose soil, ponded

tand-debrsprcsto-tha inspection
i . "

5.6 WASTEWATER F’FIETHEA;I'MENT BUILDING STRATIGRAPHY

.We understand that two existing on-fine 300,000 storage tanks structures within the
‘Wastewater Pretreatment (WWPT) Building are experiencing foundation distress. We
Murther understand that thess two tanks and the containment area are supported on
- shallow footings, which are currently bearing in fill soils consisting of sott to hard, reddish
‘brown with gray, siity CLAY with gypsum fragments and gravel (Stratum IIC),

20
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Fxoansion of Wastewater Facilities
¢ 2Cl, Ine.
L=w Eng. Proj, No. 392-01406-01

As discussed previously in this report, the soil stratigraphy encountered in the WWPT
area generally consists of silty fill soils to a maximum depth of 22.5 fest underlain by silty
clay sails which grade into claystone. Law personnel performed continuous sampling in
Borings L-5, L6, and L-7 and utilized shelby tubes and on-site extruding techniques to
better identify the extent of this fill stratum.

The properies of the soils, deemed significant in the evaluation of distress of the
structures, are the following:

(@) the maist condition of the silty clay fill soils (Stratum IfC) at the site;

(b)  the medium shrink-swell potential of the silty clay matrix within the
. zone of rnajor seasonal moisture change;

(c} the err:’nc 'variation in consistency of the ﬁlI scnls encountered in
Boring L- 5 : _ . !

( (d) the similar uniform decrease in shear strength m Borings L-6 and L-7

toa mlnlmum at apprommately 13 fe&t fram existing ground level;

(e} the presence of wet seams, organics, and organic odor in the fill
soils
of Baring L-6 and Bormg L-5;
). . iR :
(f) the presence of ground water in Baring L-5 at a depth of 24.5 fest;

21
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APPENDIX G.

FOUNDATION DESIGN ANALYSIS
For
EVAPORATOR FEED TANK NO. 2 (EF2)

DIMENSIONS:

Diameter: 60.00-ft.

Height: 16.90-it.

Weight of Tank (Steel): 60,230.32-1b.
Weight of Max. Contents: 3,876,340.00-lb.
Tank Shell Thickness: 0.25-in.

Tank Bottom Thickness: 0.240-in,

CONCRETE FOUNDATION DESIGN:
Assumed Footing Depth = 48-in.
Assumed Footing Width = 12-in.

Assumed Effective Soil Pressure
(Based on Law Engineering Investigation) = 1,500-psf

Maximum Shell Compression at Bottom of Shell
(Based on Seismic Analysis) b = 420.63-Ibfit. of circ.

Footing Width = 1.00-ft.

Actual Applied Loading 420.63-psf

The actual applied loading is significantly less than the assumed effective soil pressure and therefore, the
foundation should be stable.

APPENDIX G.1
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Dudick Inc.

Dudick Incorporated
Comaslon-Prool Products
1818 South Wason Drive
Strestsboro, Chic 44241

2155621970
FAX No. 216-562-7638

RECOMMENDED APPLICATIONS

Secondary Contain- Spent Liquor

ment Areas Storage Tanks
Process Floors Food Processing
Railroad Tank Cars Pharmaceutical
Underground Pipes & . Brewerles

Tanks « Exterior Structural Steel
Thickener Tanks &

Mechanisms
CHEMICAL RESISTANCE

Protecto-Coat 200 provides a tough, durable
surface and will withstend splash and spills of

many inorganic and organic acids as well as
alkalies, Also resistant to aliphatic salvents.

PHYSICAL PROPERTIES
Protecto-Coat 40 Mit 20 Mil
200 Basecoal | Topcoat
Tensie Stenghh 24002600 | 22002500
(PSI) ASTMCI07

|_Elonggation” 2% o 250°% 500 60%

Shore D Hargness 4045 8570
Abrasion Ragisiance 0mg R2mg
CS 17 wheels/1000cycles)  weight boss | welght foss
X 1000 gm foad
Sqfids by Volume B0% 100%

*At 60% elongation the chemical resistait
topcoat begins to surface crack while the
basecoat will continue to elongate to 250%

extension.

).

Protecto-Coat 200

ELASTOMERIC, SPRAY APPLIED, ENVI-
RONMENTALLY SAFE, URETHANE COAT-
ING. 40-60 MILS (1-1 1/2 mm) .

Protecto-Coat 200 is a high soillds aromatic
polyurethane coating with superior elonga-
tion. It 1s especially suited to bridge cracks
in concrete. et

SPECIFICATIONS

Coating shall be 40-60 mils thick, 80-100% solids
aromatic urethane resin, consisting of 2 basecoats
and a topeoat of 20 mils each, manufactured by
Dudick. Inc. Materials shall be brush-, roller- or
spray- applied in accordance with marmafacturer’s
recammended practices.

THE PROTECTQ-COAT 200 SYSTEM

The Protecto-Coat 200 system uses a moisture
tolerant primer and two or three ¢oats of
elastomeric thermosetting urethane resins to
protect concrete and steel.

Primer 87 is designed to prevent abrasive-
blasted steel from developing rust bloom prior
to the application of a Protecto-Coat System.
For maximum performance, all steel surfaces
should be primed, but primer may not be
needed for mild, non-immersion service. Con-
crete, however, must always be primed to aid In
the *wetting out” required for good bonding.

Protecto-Coat 200 ts applied in three coats by
brush., roller or spray. The elastomeric
basecoat 1s applied in two 25 mi applications
to achieve a nominal 40 mils DFT. The chemi-
cal resistant topcoat is applied in a single 20
mil application. Total thickness shallbe a
nominal 60 mils.
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ESTIMATING QUANTITIES AND
ORDER BILL OF MATERIAL

[ SQUAREFEETPERGALLON ____
CONCRETE| STEEL

Protecto-Coat 200

2 Base Coals

Actual

35-40 mil OFT 25 .25
T Top Coat

Acluel

15-20 mil DFT 60 50
1S-10 Solvent 500 500

sunlities shown are for estimalng purposes
iy, Actual feld usage may vary.

APPLICATION INSTRUCTIONS

SURFACE PREPARATION

Metal: Forimmersion s¢rvice, abrasive
blast to a white metal finish and a 2-4 mils
mininnun profile according to SSPC § or
NACE No. 1. For finne or splash service,
abrasive blast to a near-white metal finish
according to SSPC 10 or NACE No. 2.
Almospheric service: Comimercial 3SPC 6
or NACE No. 3.

Concrete: Concrete must be abrasive-
blasted or etched with muriatic acid (solu-~
tion1 of 1 part 20* Be HCl and 1 part water)
{o remove surface laltance and other con-
tanilnants. Concrete must be free of curing
contpounds and form release agents. Sur-
face texture should be similar to 40-60 grit
sandpaper, The prepared surface should
have a lensile strength of between 250 and
300 PSI per-ASTM D4541. '

Additional surface preparation will be
required If a 40-80 grit texture is not
achieved and the surface laltance not
coriipletely removed after a single applica-
Uorn of acid or with the first mechantcal
preparat lon procedure.

I, after abrasive blasting, honeycombs/
voids appear on the concrete, these have Lo
be Nlled with a sultable material. Contact a
Dudiek representative for this information.

- in
s e

P . Jit‘CEO“(;UL‘.{ RUQ JiE
Elastomeric, Spray Appfied, Environmentally Safe, Urethane Coatl‘E'];.
inr AR Adife (1.1 12 mm) b

F.B23

.f]

Recotumended application temperatures should be *
between 40°F and 90°F substrate temperature, Do
not apply Protecto-Coat 200 gver concrete
exposed to direct sunlight during the warming
trend of the concrete ks measured by surface
temperat are, To do so may lead to blistering,
pinhoeles, .r wrinkling in (he coating due to outgas-
sing of 24 in the concrele and high substrate tem-
peratures. Wait for a delinite downburm: or cooling
trend witlun the concrete as again measured by
surface trinperature, If this is not possible consult a
Dudick representative for altemmatives such as
double priming,

PRIMING

Metal: For mexdmum performance, prime all
steel surthces wilh Primer 67, mixed with
approprite amount of hardener to 3-4 mils.
For mild non-immersion service, priming of
steel may be omiilted.

Concrete: Concrete must be primed to aid in
the “welling out™ required for good bonding,.
Mix Component A with Component B in the
premeasured units for 2-3 minutes and apply
by brush, roller, or spray. We recommend the
basecoat be applled over slightly tacky or tack-
free primer. Do not allow the primer to puddle.

Protecto-Coat 200 Mix Ratlos

P - coat,

. Protectu-Coat 200 Basecoat Comp, A* 1 Gal.
Comiponent B* 4 Gal.
*Pramncisured quantilies by weight

Brotecto-Goat 200 Topcoat
Protecto-Coat 200 Top Coat Comp. A* 1 Gal
Component B* 54 1l. oz.

*Premeasurcd quantlties b_\-/ weight

BASECOAT

Add appropriate amount of hardener for each
gallen of Protecto-Coat Liquid and mix thor-
oughly until uniform color is achieved. Apply a
25 il wel (20 mil DFT} basecoat using spray,
brush or roller. Allow basecoat application to
cure to at least a *fivm” or slightly “tacky” fecl
before applying the second 25 mil wet (20 mil
DFT) basccoat. Brush ur roller may require
several coals Lo achleve desired thickness.

Dudick Incorporated
Corrosion-Proof Products

Py

5
£

g o
Wi ate ¥

=p
P

oy
=

At

e
(IR

2P

Yy ¥

Tom e TGS AR

LS

™

Sy T RO S A

e raatiShe AP P YRS

T TS

JOPTR-SE S Bt FTIC iy S

R




P
T e e,

MID AMERICA PAIMTERS.IHNC 4685 256 2232

:’ I

Hurlzontal surfaces may be basccoated in
viit application by applying 50 mils wet (40
wiil DFT) 1n a single coat,

TOPCOAT

Add appropriate amount of hardener for
each gallon of Protecto-Coat Liquid and mix
thoroughly until a untform color is achieved.
Apply a 20-mil-thick topcoat using spray.
brush ot roller.

Lure Cycle for Protecto-Coat 200

TEMPERATURE | RECOAT CURE
TIME TIME

N 50° 48 Hrs. | 96 Hrs.

70° 24 Hrs. 48 Hrs.

90° 16 Hrs. 36 Hrs.

If Lthese recoat times are exceeded, consuit
a Dudick representative; sanding or abra-
sive blasting may be required before the
next coat. Recoat times are dramatically
reduced when the coating is exposed to
direel sunlight.

Single Component Alrless Spray Equipment
-- Graco King 45-to-1 spray pump or
cyuivalent. Use Graco Golden Mastic Gun
or Graco No. 207945 Gun with airless
adapler equipped with a Reverse-A-Clean
tip und a tip size belween .035-.041. Spray
hosc should be 1/2" or 3/8" ID. Available
_inlel pressure must be a minimum of 100
st

Brush or roller appllcation may require
additional coats Lo mect specifled dry film
thickness,

Put life of the opened and mixed Protecto-
Cuail 200 will dependd on the temperature al
the work site. To prevent material waste
and avoid damage to equipment. do not -
open and mix more material than can be
used according to the following table:

[ T IEMPERATURE | POTLIFE
50°F 120 Min,
75°F 50 M,
90°F 45 Min.
P 'L\-(tto"t#‘u- 1.. t..-{JO :'i

irkn 30B0Mils {141 172 menh

o
£

Blastoineric, Spray Appfied, Environmentally Safe, Urethane Coat ¥}

)

Do not attempt Lo store mixed matedial. Re- |
sidual wmaterial should be properly disposed of”
at the end of each work period.

Where fmumersion service Is required, sparck test
the couting with a 5,000 to 7,000 volt AC spark
tester. -Mark and repalr al] pinholes, Use
Protecio-Coat liquid mixed with the appropriate
amount of hardener. Retest only the repairs,

CLEANING
Use 510 Solvent to clean tools and equiprment.
SHIPPING

Proteclo-Coat 200 Tupcoat A and B and
Frotecto-Coat 200 Basecoat A are classified as
plastic liquids and are non-regulated.

Proteclo-Cogt 200 Basecoat B 1s combustible,
Primer 67 Component B is corrosive and
carries a black and white warning label. Primer
67 Component A Is classifled as a plastic liquid
and Is nonregutated, while 5-10 Cleaning
Solvent !s red label liquid with a flash point of
52'F (PMCC).

STORAGE

Warning: All Dudick products classified by
DOT labels as elther white, yellow or red labels
must not be mixed or stored together asan
explosive reaction may oceur.

When stored in a cool and dry location, Pro-
lecto-Coat 200 Ingredients have a one-year
shelf life. Exposure o excessive heat may cause
premature gelling and reduce working tirue,

SAFETY

M.8.D.S. - Sheets must always be read before
using products. Protecto-Coal Systems are
intendced for applicatlon by experienced, profes-
sional personnel. Dudick Inc. can supply
Protecto-Coat systenis supervision to help
delemuine that the surface has been properly
prepared, the ingredicnts correctly mixed, and
the maierials properly and safely applied.

- Dudlick Incorporated
Corrosion-Peoof Products
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I7 Protecto-Coat materials are to be applied
iy your own personnel or by o Lhird-parly
contractor, piease be surc thal they are
aware of the followlng safely precautions:

+ Exposure to resins and hardeners may
rause severe dermatitis reactions in some
jpeople. Cleanliness of the skin and clothing
Is eniical and must be of paramount con-
verh

- Si.iely glasses, gloves and suilable protec-
live clothing must be worn at all tices
during application.

« Sujtable respirators should be used.

« If contact with hardeners occurs, remaove
any clothing involved and wash the skin
with large amounts of water. Discard the
clolhing. Do not attempt to wash and reuse
il. Protecto-Coat liquid may be washed off
with $-10 Cleaning Solvent, MEK Hquid, or
laquer thinner.

» Fuines are flammable and heavier than
air. Proper ventilation should be matn- |
tiped to minimize breathing of concen-
trated fuines.

+ If a rash or dermatitis occurs, remove the
individual from the work area and seek a
physlclan's care for dermatitis.

» Keep open flames and sparks away from
the uren where toppings are being mixed
and applied.

» In case of eye contact, wash with water for
at least 15 minutes and consult a physi-
clan. If swallowed, do not Induce vomiting;
call 4 physician immediately,

RURTAS T LS L § 14

Etastomeric, Sptay Applied, Environmentally Safe, Urethane Coat- ,'__‘

lae IAANIEA ] 1Y)

. Dudick Ihcorporated

@
u
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%

Note:

Dudick Inc. (“Dudick”} warrants all goods of its
manufacture to be as represented in its catalogs
and that the application of its products by its
employees or sub-contractors shall be performed
in a workmanlike manner. Dudick’s obligation
under this warranty shall be the repair to and
replacement of any applications which its exanl-
nation shall disclose to be defective., Dudick
makes no warranty concerning the suilabilily of
its product for application to any surface, it
being the understood that the goods have been
selected and the application ordered by the
purchaser. DUDICK INC. MAKES NO WAR-
RANTY, EXPRESS OR IMPLIED, THATTHE . .
GOODS SHALL BE MERCHANTABLE OR THAT
THE GOODS ARE FIT FOR ANY PARTICULAR
PURPOSE, THE WARRANTY OF REPAIR OR
REPLACEMENT SET FORTH HEREIN 1S EXCLU-
SIVE AND IN LIEU OF ALL OTHER WARRAN-
TIES ARISING BY LAW OR OTHERWISE: AND
DUDICK INC, SHALL NOT BE LIABLE FOR
INCIDENTAL OR CONSEQUENTIAL DAMAGES,
INCLUDING BUT NOT LIMITED TO LOST PROF-
ITS. DOWN TIME, DAMAGES TO PROPERTY QF
THE PURCHASER OR OTHER PERSONS, OR
DAMAGES FOR WHICH THE PURCHASER MAY
BE LIABLE TO OTHER PERSONS, WHETHER
OR NQT OCCASIONED BY DUDICK'S NEGLI-
GENCE. This warranty shall not be extended,
altered or varied except by written instrument
signed by Dudick and Purchaser.

1818 South Waseon Drive

; s , Ohio 44241
Corrosion-Proof Producls (,‘g‘fg‘ﬁ““ Ohio 442
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APPENDIX 1.

SECONDARY CONTAINMENT CALCULATIONS
For
EVAPORATOR FEED TANK NO. 2 (EF2)

DIMENSIONS:

EF Tank Diameter: 60.00-ft.
PCL Tank Diameter: 12.00-ft.
Secondary Containment Height - Hsc 5.50
Secondary Containment Surface Area - Asc 14,589.00-sf
Gross Volume of Secondary Containment 80,239.50-cf

DISPLACEMENT VOLUMES:
EF Tank Base PI*D"2/4*Hsc 15,551.42-cf
PCL Tank Base PI*D"2/4*Hsc 622.06-cf

Note:  Displacement volumes include only one of the £F tanks. It is assumed that a failed tank would
not displace available secondary containment.

Displacement Volume 16,173.47-cf
RAINFALE VOLUMES:

Depth of Rainfall 6.150-in.
Impacted Area 8,934.00-sf
Rainfall Volume 4,578.68-cf

CONTAINMENT CAPACITY AVAILABLE:

CCA = Cross Volume - Displacement Volume - Rainfall Volume

CCA = 59,487-cf
Volume of Largest Tank (EF1) = 47,785.26-cf
Excess Containment Volume = 11,702-cf
Safety Factor = 1.24

APPENDIX 1.1
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