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PROFESSIONAL ENGINEERING CERTIFICATION

Based on the information provided and documented in this report and in accordance with the
provisions of 40 CFR 264.192, I certify that the new tank system as described herein, referred to
as the Thermal Desorber Organic Liquid Collection Tank System is adequately designed and that
the tank system has sufficient structural strength to manage the materials to be stored and
processed in it.

I also certify that, based on the information provided, the materials of construction are
compatible with the wastes to be stored and processed in the system and that adequate corrosion
protection has been specified and applied to the tank systems. I further certify that the
installation of the tank system as described herein has been inspected for the presence of defects
as noted in 40 CFR 264.192 and has been deemed acceptable to be placed into service as
described herein. .

T certify under penalty of law that this document and all attachments were prepared under my
direction and supervision according 1o a system designed to assure that qualified personnel
properly gathered and evaluated 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 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.

Robert J. 3¢t eibey, Ji. B
Washington Regisfration _
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1.0 INTRODUCTION

Perma-Fix Northwest Richland, Inc (PFNW) owns and operaies a mixed waste management
facility located in Richland, Washington. Appendix A contains maps of the facility location.
This facility manages various types of mixed waste materials (radioactive and hazardous wastes)
through numerous processes as described in the hazardous waste facility permit. One of these
processes involves the tank system associated with the waste thermal desorber system. In short,
the thermal desorber system utilizes natural gas burners to heat up the desorber chamber where
certain volatile compounds are separated from solids. The solids are later removed from the
process, allowed to cool, and then managed for disposal at another facility. After the volatiles
are released from the solids, they are collected, condensed, and transferred to a tank and
managed for disposal at another facility. To support this thermal desorber system, the tank
system has been designed to collect the desorbed volatile compounds. The new tank unit
included in the Thermal Desorber Tank System is designated as:

o Tank No. T-310, Organic Liquid Collection Tank, a 1,000-gallon storage tank.

In addition to the tank unit, ancillary equipment such as process piping, vent piping, pumps, and
monitoring equipment have been designed and installed. A schematic of the Organic Liquid
Collection Tank System is included in Appendix B.

Since this new tank system is to manage material classified as hazardous wastes, as defined in 40
CFR Part 261, Identification and Listing of Hazardous Waste, a certification of the tank system
must be performed under the requirements of the Resource Conservation and Recovery Act
(RCRA). The Richland facility is a permitted treatment, storage, and disposal facility (TSDF), as
defined in 40 CFR Part 264, therefore, the tank certification requirements are located in Subpart
J, Tank System, of this part. The identified tank system is a new unit, and the applicable
certification is found in 40 CFR 264.192.

2.0 SCOPE

PFNW has retained Schreiber, Yonley & Associates (SYA) to complete 2 RCRA new tank
system certification for the new Thermal Desorber Tank System described above. This
assessment and certification does not extend to any other units in place or proposed at the
facility. The tank assessment and certification is completed in accordance with the provisions of
40 CFR 264.192 only.

3.0 REGULATORY REFERENCE
This tank system certification is based on the permitted facility regulations in place at the time of

construction and as found in 40 CFR 264.192. A copy of the applicable text is included in
Appendix C. Specifically, the assessment includes:

e a description and review of the design criteria used for the new tank system;
° a review of the hazardous waste characteristics in reference to the tank system’s materials
of construction;
i
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an assessment of any corrosion potential for the tank system due to contact with soil or
water;

a review of vehicular traffic patterns that could damage any of the tank system
components; and,

an assessment of other design considerations specifically included in the regulation.

The installation review assesses the following criteria:

4.0

Visually inspect the new system in accordance with the installation provisions;
Provide for and/or review the tank tightness records;

Inspect the new ancillary equipment associated with the tank; and,

Review the corrosion protection needed for the system.

DESIGN REVIEW (40 CFR 264.192(a))

The following sections provide the detail of the various tank assessment and certification areas
reviewed.

4,1  Design Standards (40 CFR 264.192(a)(1)}

The tank was designed in accordance with the Underwriters Laboratories (UL) Standard
142, Steel Aboveground Tanks for Flammable and Combustible Liquids. The tank is not
required to be code stamped. The tank will operate at atmospheric pressure. The venting
requirements of these tanks are in accordance with the UL-142 requirements and were
rechecked using the American Petroleum Institute (API) Standard 2000, Venting
Atmospheric and Low Pressure Storage Tanks. A 2” open pipe to a liquid seal pot
provides adequate overflow protection during tank operation. The tank was shop
fabricated of ASTM A167-91 304 stainless steel on all wetted surfaces with a corrosion
allowance of 1/16.” The tank has a nominal capacity of 1,000 gallons and has a dished
top head and a flanged and dished bottom head. The tank is supported by four (4) equally
spaced legs. Tank design drawings and specifications are included in Appendix D,

The ancillary piping systems were designed in accordance with the specifications of the
American Society of Mechanical Engineers (ASME) Code B31.3, Process Piping. All
nozzles and attaching piping is 304 stainless steel. Piping design is in accordance with
ANSI Standard B31.3. Flanges on the tank are rated at 150# according to ANSIB16.5.

4.2  Hazardous Waste Characteristics (40 CFR 265.192(a}(2))

The mixed waste thermal desorber feed material is a mixture of water, inorganic salts,
metal solids and sludges, organic solids and sludges, and flammable/combustible organic
compounds. These materials are primarily taken from various Department of Defense
and Depariment of Energy waste removal projects. A typical component profile for the
mixed waste is included in Appendix E of this certification. These materials will be
processed through the Thermal Desorber, and the lighter liquids/organics desorbed from
the materials will be condensed and collected in the Organic Liquid Collection Tank.

2
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The desorbed liquids that are desorbed and collected in Tank 310 will consist of mostly
water and some organics. The following list of typical organic compounds was reviewed
to determine the expected corrosion rate. In accordance with data found in Table 23-2,
the Corrosion Data Survey, Metals Section, 6™ Edition, provided by the National
Association of Corrosion Engineers (NACE), the material of construction for the tanks
and ancillary equipment (304 stainless steel) is found to be compatible with the
constituents found in the hazardous waste stream. For all significant materials at the
expected maximum temperature range of the tank, the expected corrosion rate was found
to be <0.05 inch per year for one compound, <0.02 for four compounds, but <0.602 for
most constituents. NACE also noted the expected corrosion rate for water and elemental
mercury is also <0.002 inch per year.

NACE
Corrosion Rate

Constituent (in/yr)
Alcohols j
Butanol <0.002
Isopropanol <0.002
Ethanol <0.002
N-Propyl Alcohol - <(0.002
Aldehydes
Formaldehyde <0.002
Acetaldehyde <0.002
Benzaldehvde <(.002
Metaldehyde <0.002
Straight Chain Alkanes '
Hexane <0.002
Heptane <(.002
Pentane ] <0.020
Isododecane <(0.020
Amines '
Methylamine <0.020
Trimethyl Amine <(0.002
Tributyl Amine <0.002
isoproyl Amine <(0.002
Aeromatics
Toluene <0.002
Benzene <0,002
Xylene <0.002
Phenol <(.020
Chlorinated Solvent
Tricholorethanes <(0.002
Carbon Tetrachloride _ <0,020
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NACE
Corrosion Rate

Constitnent (in/yr)

Ethylene Dichloride <0.050

Dichloropropene <0.002
Ethers

Dimethy! Ether ' <0020

Diethyl Ether <(0.002

Ethylene Oxide <0.002

1,4-Dioxane <0.002
Ketone

Methyl Ethyl Ketone <(.002

Cyclohexanone <0.020

Acetone <(.002

Diisobutyl Ketone <(0.002

In addition, thickness testing of the tank shell will be performed before the tank is to be
put into service and repeated annually to confirm that the specified corrosion allowance is
maintained, along with a determination of the remaining life expectancy.

43  Soil and Water Contact (40 CFR 264.192(a)(3))

The new tank and the ancillary equipment are designed and constructed within a concrete
containment structure that eliminates any contact with the soil. As detailed in the RCRA
Part B permit, this tank system is housed within Building 13. Therefore, in accordance
with 40 CFR 264.193(c)(4), no contact with accumulated water is expected that will
accelerate the tank corrosion rate.

4.4 Vehicular Traffic Issues (40 CFR 265.192(a)(4))

No portion of the new tank system is located underground. SYA has reviewed the tank
system design layout to determine whether current traffic patterns could pose a danger to
any portion of the new tank systems. SYA has determined that no portion of the system
can be damaged by vehicular traffic patterns.

4.5  Desion Considerations (40 CFR 265.192(a)(5))

The following are additional design considerations that were reviewed in order to
complete the RCRA tank system certification.

4.5.1 Tank Foundation Design (40 CFR 265.192(a)(5)(i))

The design for the tank system is based on the nominal 1,000 gallon capacity and
a conservative liquid specific gravity of 1.5. The weight of the material is 12,525
pounds, and the weight of the tank is 1,514 pounds. The total weight of the filled
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tank is 14,039 pounds. The tank support is four legs, each on a plate with a
dimension of 8” x 8”. Therefore for the straight compressive strength calculation,
the loaded tank exerts 54.8 Ib/in® on the concrete floor. The tank foundation
design calculations are included in Appendix H of this report and show that the
floor system within Building 13 is adequately designed for the tank unit.

4.5.2 Tank Anchoring Systems (40 CFR 265.192(a)(5)(ii))

The facility is not located in an area listed in 40 CFR §264, Appendix VI for
seismic activity. Therefore, the system is not in a seismic zone subject to
§264.18(a). No tank anchoring system is needed or designed since the tank will
not be constructed/installed where tank floatation and/or dislodgement would
occur. The tank will be installed within an existing building and above the top of
the containment walls. -

4.5.3 Frost Heave Calculations (40 CFR 265.192(a)(5)(iii))

No frost heave calculations are included herein since the tank system is to be
installed within a process building.

5.0 INSTALLATION REVIEW (40 CFR 265.192( b))

SYA completed a visual review of the tank system on April 5, 2011, as specified in the
regulation. As guidance, SYA utilized inspection records and procedures in API Standards 653
to complete the review of the tank system. The completed inspection forms are included in
Appendix F. A photographic log of the tank system and its components are included in
Appendix G.

SYA completed the inspection and found the following issues:

Tank 310

Item Issue Description
Grounding Grounding cable and rod for tank needs to be installed.
Emergency Relief Vent Proper emergency relief venting is needed for the tank.

Piping System and Ancillary Equipment

Item Issue Description
Sample Port The sample port consisted of a single valve and should be
either double valves or valved and capped.
Grounding Grounding from the piping system through the tank and into
the grid should be installed.

These conditions must be remedied before the tank system is placed into service.

5
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6.0 UNDERGROUND TANK BACKFILLING PROVISIONS (40 CFR 265.192(c))

No underground components are included in the tank system being reviewed and certified by this
report,

7.0 TANK TIGHTNESS TESTING (40 CFR 265.192(d))

The tank and pipe tightness testing will be completed prior to the tank system being placed in
service.

8.0 ANCILLARY EQUIPMENT PROTECTION (40 CFR 265.192(e))

As detailed in the tank system inspection records located in Appendix F, the ancillary equipment
was found to be adequately supported and protected from damage. In addition, the piping
systems are designed and anchored to minimize system vibration and thermal
expansion/contraction. The piping systems were inspected in accordance with the provisions of
API 570 Piping Inspection Code: Inspection, Repairing, Alteration, and Rerating of In-service
Piping Systems.

9.0 TANKSYSTEM CORROSION PROTECTION (40 CER 265.192(f)

As stated in Section 4.3, the tank system is in a process building and is supported by legs. The
exterior of the tank does not have contact with soil, precipitation, or accumulated liquids. The
tank is constructed of stainless steel.

6
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APPENDIX A

FACILITY MAPS
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APPENDIX B

TANK SYSTEM DRAWING
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APPENDIX C

REGULATORY REFERENCES
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40 CFR Part 264, Section192 - Design and installation of new tank systems or
components :

§264.192 Design and installation of new tank systems or components
(a) Owners or operators of new tank systems or components must obtain and submit to the Regional
Administrator, at time of submittal of part B information, a written assessment, reviewed and certified
by a qualified Professional Engineer, in accordance with §270.11(d) of this chapter, attesting that the
tank system has sufficient structural integrity and is acceptable for the storing and treating of hazardous
waste. The assessment must show that the foundation, structural support, seams, connections, and
pressure controls (if applicable) are adequately designed and that the tank system has sufficient
structural strength, compatibility with the waste(s) to be stored or treated, and corrosion protection to
ensure that it will not collapse, rupture, or fail. This assessment, which will be used by the Regional
Administrator to review and approve or disapprove the acceptability of the tank system design, must
include, at a minimum, the following information:
(1) Design standard(s) according to which tank(s) and/or the ancillary equipment are constructed;
(2) Hazardous characteristics of the waste(s) to be handled;
(3) For new tank systems or components in which the external shell of a metal tank or any
external metal component of the tank system will be in contact with the soil or with water, a
determination by a corrosion expert of:
(i) Factors affecting the potential for corrosion, including but not limited to:
(A) Soil moisture content;
(B) Soil pH;
(C) Soil sulfides level;
(D) Soil resistivity;
(E) Structure to soil potential;
(F) Influence of nearby underground metal structures (e.g., piping);
(G) Existence of stray electric current;
(H) Existing corrosion-protection measures (e.g., coating, cathodic protection), and
(ii) The type and degree of external corrosion protection that are needed to ensure the
integrity of the tank system during the use of the tank system or component, consisting of

one or more of the following:

(A) Corrosion-resistant materials of construction such as special alloys, fiberglass
reinforced plastic, etc.;




(B) Corrosion-resistant coating (such as epoxy, fiberglass, etc.) with cathodic
protection (e.g., impressed current or sacrificial anodes); and

(C) Electrical isolation devices such as insulating joints, flanges, efc.

[Note: The practices described in the National Association of Corrosion Engineers (NACE) standard,
“Recommended Practice (RP-02-85)-Control of External Corrosion on Metallic Buried, Partially
Buried, or Submerged Liquid Storage Systems,” and the American Petroleum Institute (APT)
Publication 1632, “Cathodic Protection of Underground Petroleum Storage Tanks and Piping
Systems,” may be used, where applicable, as gnidelines in providing corrosion protection for tank
systems.]

(4) For underground tank system components that are likely to be adversely affected by vehicular
traffic, a determination of design or operational measures that will protect the tank system against
potential damage; and
(5) Design considerations to ensure that:
(i) Tank foundations will maintain the load of a full tank;
(ii) Tank systems will be anchored to prevent flotation or dislodgment where the tank
system is placed in a saturated zone, or is located within a seismic fault zone subject to the
standards of §264.18(a); and
(iii) Tank systems will withstand the effects of frost heave.

{(b) The owner or operator of a new tank system must ensure that proper handling procedures are
adhered to in order to prevent damage to the system during installation. Prior to covering, enclosing, or
placing a new tank system or component in use, an independent, qualified, installation inspector or a
qualified Professional Engineer, either of whom is trained and experienced in the proper installation of
tanks systems or components, must inspect the system for the presence of any of the following items:

(1) Weld breaks;

(2) Punctures;

(3) Scrapes of protective coatings;

(4) Cracks;

(5) Corrosion;

(6) Other structural damage or inadequate construction/installation.

All discrepancies must be remedied before the tank system is covered, enclosed, or placed in use.
(c) New tank systems or components that are placed underground and that are backfilled must be
provided with a backfill material that is a noncorrosive, porous, homogeneous substance and that is

installed so that the backfill is placed completely around the tank and compacted to ensure that the tank
and piping are fully and uniformly supported.




(d) All new tanks and ancillary equipment must be tested for tightness prior to being covered, enclosed,
or placed in use. If a tank system is found not to be tight, all repairs necessary to remedy the leak(s) in
the system must be performed prior to the tank system being covered, enclosed, or placed into use.

(e) Ancillary equipment must be supported and protected against physical damage and excessive stress
due to settlement, vibration, expansion, or contraction.

[Note: The piping system installation procedures described in American Petroleum Institute (API) Publication 1615
(November 1979), “Installation of Underground Petroleum Storage Systems,” or ANSI Standard B31.3, “Petroleum Refinery
Piping,” and ANSI Standard B31.4 “Liquid Petroleum Transportation Piping System,” may be used, where applicable, as
guidelines for proper instaliation of piping systems.]

(f) The owner or operator must provide the type and degree of corrosion protection recommended by an
independent corrosion expert, based on the information provided under paragraph (a)(3) of this section,
or other corrosion protection if the Regional Administrator believes other corrosion protection is
necessary to ensure the integrity of the tank system during use of the tank system. The installation of a
corrosion protection system that is field fabricated must be supervised by an independent corrosion
expert to ensure proper installation.

(g) The owner or operator must obtain and keep on file at the facility written statements by those persons
required to certify the design of the tank system and supervise the installation of the tank system in
accordance with the requirements of paragraphs (b) through (f) of this section, that attest that the tank
system was properly designed and installed and that repairs, pursuant to paragraphs (b) and (d) of this
section, were performed. These written statements must also include the certification statement as
required in §270.11(d) of this chapter.

[51 FR 25472, July 14, 1986; 51 FR 29430, Aug. 15, 1986, as amended at 71 FR 16905, Apr. 4, 2006]
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TANK DESIGN DRAWINGS AND SPECIFICATIONS
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APPENDIX E

MIXED WASTE CONSTITUENT DATA
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WSRC-TR-2006-00137
SRNL-RPP-2006-00019

Tank AN-105 Tank AZ-101 Tank AN-107

Concentration  Councentration Concentration
Compenent mg/k mg/L mg/L
Hold Point Elements
Alaminum 39700 10670 386
Chloride 5090 200 1830
Potassinm 7500 4624 I810
Sodium 233000 108950 195000
Sulfate ' - a 17670 a
Non-Hold Point Elements
Calcinm ' 40 ] 591
Iron a -3 1650
Magnesiam 5 a 25
Phosphate 370 1503 111¢
Silicon 211 a a
Zinc 10 a 45
Zircopinm a 3.1 70
LDR Elements
Barium & a 7
Cadmium 3 a 64
Chreminm 1350 730 176
Lead 53 a 388
Nickel 3 a 530
Seleninm 1 a 1
Sitver o a 14
Additional XRF Elements
Cerium ) a a 53
Copper a a 30
Lanthanum a a 46
Manganese a a 363
Molybdenum B2 a 36
Neodymium a 2 96
Additional Constituents
Ammonium 120 313 22
Boron 51 - 35
Carbonate 12540 23076 83936
Flueride "/ 1813 £33
Hydroxide 58100 9030 340
Nitrate 165000 75632 230000
Nitrite 111000 63063 61000
Acetate 2070 a 1100
Citric Acid a a 8495
Ethylenediaminetetrancetic acid 5620
Formate 2880 a 10400
Glycolate 1150 a 18600
n-Hydroxyethylenediaminetriacetic acid [ T a a0
Imincdincetie Acid 3 a 5947
Nitrilotriscetic Acid [ a 561
Oxalate 610 a 826 N
Sodium Giuconate a a 3927

a} These constituents were not reported in reference 2.
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Appendix A.

Hanford Defined Waste List SolidsVol%
March 19886

The Hanford Defined Wasta ListIs a set of wastes that can be used fo define all
of Hanford's wasie types. Implicit within each HDW [s a solids and a supematant fraction.
Note that some HDW's are detived from other Defined Wastes, such as BSECKk, for
example, are actually a mixture of supernatants from other waste types that have been
blended fo create 2 new waste iype. The HDW's for four concentrates are derived from
the evaporator campaigns from which they were formed—B, T1, R, and BY.

BiPO4 and Uranium Recovery Wastes 1944-56

no. waste fype vol% comments

1 MW1 12.0 1844-48

2 Mw2 12.0 1950-56

3 1C1 13.7 184448, includes cladding waste.

4 1C2 248 1950-56, includes cladding waste.

5 201 6.8 1944-49

6 2c2 34 1950-58, includes supematants formerly cribbad at

. T-plant. .

7 224 3.9 LaF finishing waste. )

B UR 2.8 same as TBP wasie.

g PFaCN1 37 Ferrocyanide scavenged UR supsmatants in Plant.
10 PFeCN2 3.2 Ferrocyanide scavenged UR supematanis in Plant,
11 TFeCN 14 Ferrocyanide scavenged CR Vauli,

12 1CFeCN 4.8 Ferrocyanide scavenged 1C supematants.
REDOX Wastes 1952-62

3 Ri1 4.5 1952-57

4 R2 1.9 1058-68

165 CWRI1 8.1 1952-60, aluminum clad fuel.

16 CWR2 29 1961-72, aluminum clad fuel with scme Zr fuel

PUREX Wastes 1956-76

17 P1 2.2 1855-82

18 P2 3.9 1963-67, also callad IWW, FP, including Aland Zr

clad fual for this period.

19 P2 1868-72, assigned to P2, including Al and Zr clad

fuet for this period.

20 PL1 22

21 GWP1 8.1 1958-60, Al cladding

22 CwpP2 29 1861-72, Al cladding

23 CwWzr 10.5 18968-72, Zr cladding-all Zr including Redox and

1866-1867 Zr clad fuel in Purex.

24 OWwW1 0.0 1856-62, called CARB, low solids.

25 Owwz 0.0 1963.67, low sollds.

26 OWW3 0.0 1968-72, low solids,

27T Z 23 derived from analysis of 8Y-102, 1,910 kgal from

1976-80 sent to TX-118, 1,666 kgal from 1881-86
sent fo SY-102.

A1




LA-1JR-06-858, September 1996

28 HB 1.2 also SSW, Stronfiurn semiworks.,

29  TH1 58 1966 thorla

30 TH2 58 1970 thoria

31 AR 341 "washed" P sludge. Also used to derive SRR.

32 B 0.50 acid waste from PAW, processed through B-Plant
for Sr extraction.

33 BL 0.68 low level waste from all B Plant oparations.

34 SRR 26 strordium recovery waste from sluiced P sludge—
based on washed PUREX sludge plus added
EDTA, HEDTA, and glycolate.

35 CSR 0.0 waste from cesium recovery from supematanis—
not a charactaristic waste typs, but rather a
supematant from which the 137Cs has been
removed. Need only o add clirate to supemaiants
to track this component,

Other wastes

38 DE all Diatomaceous earth added to six fanks.

a7 CEM all Cement added to only une tank, BY-105,

38 NIT no solids Partial Neutralization Feed for evaporator
campaigns '77-81.

Salt Slurry same as DSS, estimated from chemical mode! by
precipitaion {via evaporator). Once again, DSS
derives from the supematants of a variety of
wastes following evaporation of water.

Decontamination Waste

39 Dw 1.0 decontamination wasle, from D&D of plants, but
mainly from T Plant operations, mostly Turco
residues {phengl, alkyl phosphate esters, hydroxy
alkyl amines) with neufralized phasphoric acid,

45 N 1.0 N-Reactor decontamination wasta, mainly
neutralized phosphoric acid. Concentrates of N are
CP {Concentrated Phosphate) waste, which are in
AN-106 and AP-102,

Salt Cakes and Salt Slurries

41 BSItCk Salt cake from 242-B operation, 1951-3, B-106
feed.

42  TiSHCk Sali cake from 242-T, 1851-8, TX-118 feed.

43 RSlCk Salt cake from self-cancentration in S and 8X
Farms,

44 BYSHCk Sait cake blend from ITS in BY Farm, 1865-74.

The following salt cakes were used in HDW rev. 1 and are now replaced by the SMM.

T28KCk
S18HCk
S28li8Ir
A1SIiCk
AZSISIr

Sali cake from 242-T, 1965-76, TX-118 feed.
242-S campeaign 1973-6, 8-102 feed.

242-8 campsaign, 1877-80, SY-102 feed.
242-A campaign, 1976-80, A-102 feed.
242-A campaign, 1981-88, AW-102 feed.

A-2




LA-UR-96-858, September 1996

PUREX Wastes from 1983-88 Campaian

45
47

P3 3.8
PL2 2.0
CWZr2 10.5
BP/CplxB3-88
BP/NCpix83-88

PASF 0.6

1983-88, now called PXNAW or NCAW,

1983-88, now called PXMSC, among other things.
1983-88, now called PD or NCRW.

1683-68, was S8R, CSR, B, BL now if's all in A101.
1983-88, assignaed o BL, now in AY-102

PUREX Ammonia Scrubber Feed, never bafore
seen.

A3
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Appendix B.

HDW Compositions Spreadsheet
May 7986

Among the columns are each of the forty-sight Hanford Defined Wastas (HDW's), with some other columns
for former wastes or blended waste inputs. Most waste definitions begin with amount, exposure, and radionuclide
content of fuel procsssed.  The chemlcals added list along with the fusl information then detarmines the tolal
spacies. Next, the sludge and supermatant compositions, both in maliL, are calculated based on information about
the solids concentration, solids volumes, and solids fraction pracipitated from the tolal spacies list. The sludge and
supernatant concentrations are also provided in ppm, and finally, there is information about the volumes of
supsmatant fead for various evaporator and reprocessing campalgns,

The sludge and supematant compositions are determined by the solubifity of each species as weli as the
solids volume per cent parameter (vol% solids) that is established for each wasts type. The sallds precipltated are
shown In later rows as molarity within sludgs layer, volume of pure solids, and fraction of total species precipitated,
Solubilities are sat by adjusting the fraction precipiiated paramster until the supernatant molarity reaches the tamget
value. This can be performed by hand or by & macro routine that has been written to do the entire spreadshest,

Speadsheet contenis:

campaign INformaloN......c e et e, vreeerns B2 to B4
chemicals addad {MOWLY.....onninimnmnenamenen B0 O BT
species total concantration {MoliL)......cceeensnisnrrcsserrssssssenenr B-8 10 B-10
sludge spacles (MOUL)..cce e cesmncisieenans iererbees e e aearrean B-11toB-13
supsrnatant Spacies (ML) ..t reaeenn B-14 to B-16
solids concentration in fayer {molfL) «..cvciniiisrreeicinenrannea. B-17 o B-19
solds volmES (GO} v i ircsrrrmrriissn s rrasenres s raavnsanes B-20 to B-22
solids fraction pracipiiated.......coiicni 8.23 {0 B-25
sludge concaniration {(PPM} ....ceiieeriiirsnnmrn e e e 2-26 to B-28
supernatant coneentratfon (PPM) v virmiiissss sevsienes B-29 to B-31
supematant volurmes to evaporator campaigns (kgal)........coviiives 8-32 to B-34

B-1
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APPENDIX F

INSPECTION FORMS
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APPENDIX G

PHOTO LOG




2. Tank-310 Connection at 90° Position




3. Tank-310 Manwa

04/13/2011

4. Tank-310 Containment




5. Tank-310 Overflow Flange and Seal Pot

04/13/2011
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1996/August/20

Mr. Lawrence Chiu

Allied Technologies Group
47375 Fremont Blvd,
Fremont, California 94538

Addendum No. 1: Revised End Wall Column Eootings for the Armex Building
(Reference Drawing No. Exhibit D-1B - Figure 9 and D-1B Figure 10)

Dear Lawrence,

Pursuant to our conversation on the evening of 1996/August/20
regarding possible conflict betwveen Footings at the existing Building No. 13 and
the proposed new, Annex Building along Gridline 'F, between Gridline's No. 2
through Gridlines No. 6 we are revising the Footing configuration for the new
building at the above referenced co-ordinates as follows:

On Drawing Exhibit D-1B, Figure 9;

a.) Revise Footing F6A aiid F8 (@ Gridline 'F and Gridline's 2, 3, 4 and 6 ),
Jrom 5-6"x 5'- 6" x 2-6" to 116" x 24" x 30" (Depth increased to 3-0").
This Footing will now bear ithe new Mk. No. of F20 on the revised
drawings and calculations forthcoming.

b.) Revise Footing F7 (@ Gridline 'F and Gridline 5) from 4-6" x 4-6" x 26"
to- 7-6" x 2 3" x 3-0" (Depth increased to 3-0"). This Footing will now
bear the new ME. No. of F21 on the revised drawings and calculations

Jorthcoming.
On Drawing Exhibit D-1B, Figure 10;

¢.) Revise Detail No. 5, dimension indicated from 'Grid' to Face of Concrete on
the nese Annex Building Monolithic Footing from "I-0" to 21 1.1/2™ This
revision will be ¢ffected in the revised drawings forthcoming,

d.) Revise Detail No. 2, dimension indicated from Top of Footing to Bottom of
Footing from "2'-6"™ to "Varies from 26" tv 3%0" at some locations",

INVERSITED BEVELOPMENT SERVIUES COMPANY
MU Y E LI BT Y] REM W WILCH, Wy ety CHEN TIRAETT chen TS AN
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Since all the Footing revisions noted above result in new rectangular
Footings with a beam configuration, reinforcing will need to be recalculated to
satisfy flexural forces. Due to time constraints, these calculations will have to
follow. You may anticipate receiving them by Fax no later than Friday, the 23th
of August. Drawings reflecting these revisions will be sent to you by Federal
Express on Friday as well,

Very Truly yours,

FrereRILK 4 SAckeon
Frederick C. Jackson

I
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ATG CALCULATION SHEET seerNo @ oF
atgswké  PROJECT NO
SUBJECT: Concrete Slab on Grade MADE BY: K. Liu
5" slab on exist slab =~ ST £ CHEGKED BY: __J /4 } -
e ‘ DATE : oz/3/08
New 5" Concrete Slab on Existing 6" Slab:
Pata : Concrete fc' = 3000 psi @ 28 days Ec= 5122 ksi
fc' = 5300 psi @ 90 days Ec = S274 ksi
M= 0.15
Reinforcement fy = 60000 psi
Subgrade : 20 % compaction Ks = 400 pci = 0.400 kci
Slab thickness h = 5 inch
Fork Lift WheelLoad F = 14.5 kips per wheel DL+LL+]
Design :
Concrete rupture Stress fr=7.5(fc')"05 = 431 psi
Wheel contact Area A= B3 saq. inch
Equivalent radive a = 4.1 inch
Slab Radius of Relative Stiffness r = ((Ech~3)/{12(1-u"2)Ks))"0.256
ro= 17.12 inch 409250 4,6820
Concrete fiber stress fc = 974 psi > fr 184886
Required Reinforcement 0.259
Excess Stress =fc- 0.6 xir = 630 psi 0.877¢
M = Excess stressx b x "2 / 6= 51475 inch Lb 0.45868
= 2.625 kipfr/ft
Mu = 1.7M= 4459 kipfr/fr
d= 2.75 inch
Mu/ (phixfe' xbxd 2)= 0.196525
' q=  0.2296
0.012628 0.0165

Req'd Reinf =qxfc'/fy =
0.417 sqinch/ ft

As (req'd) =

Provide #5 @ 2" 0.C. = 0.413 sq, inch/ ft EW in one layers

A" Mg, SHE AT ASUALL TUT Lot B ACTER-

GENSRAL SIAR T ousess

Allied Technology Group;
Tei; B10-480-3008

]

=5

4T37S Fremont Blvd, Fremont, CA 54555
Fax: 510-490-1032

‘‘‘‘‘
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ATG CALCULATION SHEET SHEET NO BeoF O
algzwkd  PROJECTNG:
SUBJECT: Concrete Slab on Grade MADE BY: K. Ly
&' slab on grade — we&: CHECKED BY: ,5,/?' 2’5;1 —
. DATE : 02/15/928
New &" Concrete Slak on samp_acteal supgrade:
Data : Concrete fc' = 3000 pel @ 28 days Ec= 5122 ksi
fc' = 5300 pst @ 20 days Ec = D274 ksi
U= 0.15
Reinforcement  fy = 60000 psi
Subgrade : 90 % compaction Ke = 250 pei = 0.250 kei
Slab thickness h= & inch
Fork Lift WheelLoad P = 14.5 kips per wheel DL+LL+]
Design:
Concrete rupture Stress fr= 7.5(fc') 0.5 = 431 psi
Wheel contact Area A= 53 sq. inch
Equivalent radive a = 4.1 inch
Slab Radius of Relative Stiffness I = ((Ech~3)/(12(1-u"2)Ke)}"0.25
r o= 27.50 inch 16762686  2.82325
Concrete fiber stress fc = 454 psi > fr 0.7613
Reauired Reinforcement 0.1494
0.8572

Excess Stress =fc-0.86xfr =

108 psi

M = Excess stressx bx h"°2 /] 6= 14003 inch Lb 0.5665
= 1167 kip fr/ft
Mu=17M= 1.984 kipft/ft
d= 4.66 inch
Mu/ (phixfc xbxd™2)= 0.030497
q= 0.03107
Req'd Reinf =qxfc'/ fy = 0.001706865 0.0023

As (req'd) =

0.128 sqinch/ ft

Provide # 4 @ 12" 0.C. = 0.20 sq, inch/ft EW in two layers

Allied Technology Groug:
Tel; S510-490-3008

47375 Framont Blve. Fremont, CA 845355

Faw: B10-400-1032
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ATG CALCULATION SHEET SHEETNO B oF &

alg3wkd PROJECT NO :

SUBJECT: Cohcrete Slab on Grade MADE BY: K. Liu
6"slabon grads — GVED , SN0 CA“ME@ GHECKED BY: ___Z &/,
— LA on GRATE DATE : 02/15/98
New 6°Concrete Slab on compacted subgrade:
Data : Corcrete fc' = 5000 psi @ 26 days Ec = 3122 ksi
fc' = 3300 psi® 90 days Ec= 3274 ksi
u= 0.15
Reinforcement fy = 60000 psi
Subgrade : 20 % compaction Ke = 250 pei = 0.250 kci
Slab thickness h = @ inch
Fork Lift WheellLoad P = 14.5 kips per wheel DL+LL 4]
Design:
Concrete rupture Stress fr= 7.5 (f')" 0.5 = 431 psi
Wheel contact Area A= 53 sq, inch
Equivalent radive a = 4.1 inch
Slab Radius of Relative Stiffress r = ((Ech~3)/(12{1-u"2)Ks)}"0.25
r = 22.16 inch 707164 2.8325
Concrete fiber stress fo = 750 psi > fr 15533
Required Reinforcement 0.1654
Excess Stress =fc- 0.8 xfr = 405 psi 0.96586
M = Excess stressx bk b2 / 6= 22185 inch Lb 0.4305
= 2.452 kip fv/ Tt
Mu=17M= 4155 kip ft/ ft
d= 2.687 inch
Mu / (phix fe' xbx d"2)= 0.1925613
q = 0.22185
0.01220175 0.0163

Req'd Reinf =gx fc'/ fy =

As (read) =
Frovide #5 @

Allied Technology Group;
Tel; 510-480-3008

0.593 sqinch/ ft
9" 0.C. = 0.415q, inch/ft EW in one layers

47375 Fremont Blvd, Fremont, CA 24558
Fax: 510-480-1052

{




ATG CALCULATION SHEET

algd. wka
Concrete Slab on Grade
B'slabongrade — ACED

SUBJECT :

D -2¢ -4

New 5" Concrete Slab on compacted subgrade:

Data : Concrete fc' = 3000 psi @ 28 days
fe' = 3300 psi @90 days
u= 0.15
Reinforcement fy = 60000 psi
Subgrade : 90 % compaction Ks = 250
Slab thickness h = 5 inch
Fork Lift WheellLoad P = & kips

No wheel lpads
Design :
Concrete rupture Stress fr= 7.5(fc')" 05 =
Wheel contact Area A= 53 sq. inch
Equivalent radivs a 4,1 inch
Slab Radius of Relative Stiffness

-

P o= 18.353 inch
Concrete fiber stress fc = 424
Required Reinforcement
Excess Stress =fc- 0.&6xfr = 79
M = Excess stresex bx h™2 { 6=
Mu = 1.7M= 0.561
d=
Mu / { phix fo' xbx d°2)= 0.06165
qg= 0.06407
Req'd Reinf =gqxfc' /fy =

As (req'd) = 0.074 sqjinch/ ft

Provide # 4 @ 12" 0.C, = 0.20 sq,

Allied Technology Group;
Tel: 510-480-3008

SHEET NO 4“0}-‘ G
PROJECT NO: __
MADE BY: K.} i,i,u
CHECKED BY: __ 2 ¢ /in_
DATE . 2/15/85

Ec = 3122 ksi

Ec= 3274 ksi
pei = 0.250 ki
per wheel DL+LL+]

431 psi

r = -((Ec h~8)/(12(1-u"2)Ks))"0.25

408250 2.9325

psi > fr 0.6064
0.2125
psi 0.9718
3958 inch Lb .461

0.330 kip f/ ft

kip ft/ ft
1.75 inch

0.003552565 0.0047

inch/ ft EW in one layers

47375 Fremont Blvd, Frement, CA 845358

Fax: 510-480-1032
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SHEET NO b5 OF (.,

SUBIECT : 5/pb cn é;\msy’-h;q AR JOB NO. :

mapegy: A i) DATE : . ‘Z%'V:J ("

New 57 Concrete om (E) ¢S iab »
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AT INC., 47375 Fremont Blvd, Fremont, CA 94538 TEL: 510-490-30085




T0-2 ¢ = O£
CALCULATION SHEET sesrvo DoF &

SUBJECT : Slab on éxzé%/;}q & Slab JOB NO. :
MADE BY : A £ DATE : . %’%?5

Lobeel contact Area = &3 T
Jent radsi _ 53y :
éﬁwuaez /g ({,,/W) - 2.

| ‘ . . l/
S/Qé" /QMZLUQ 07[‘ Relats ve, 574:75;[”&55 = (jz( EC/?S)/{6 )4‘
{___/{2_ 7ics

Slab ickness B - g"

3
| 2274000 x 5 Y% R Q
: l/&'»(/—a/s-")xéfﬁa = 174977 ——> /= 0,2385]

Conc rete f,ber Stress -/E;, e To tobeell. Lo P

(ﬂ.ag&*r/)&
z, M"Lqu(b’.za’a’:@’j)

I/ .
£ < 3.36P [ (%) 2.3 @x/éf—.s*[/ _
:;E:L D.?.Lﬁ’f-qzz.(-—?-) - 52' l
= v, 478 R 978 /752,
Excess frbei~ SHress

Aﬁ; =975 — D.P,vf;x = b2opsc
Excess a9 2 2 n-lds
ement =4 f x -”Z” = 43 x 12X 5 ’;5 = 3/500

M =z z.bis e | |
Mus= 170 = 443 f#//’—z’: «é'lo 0 o \ 278"
{ T
A NesCt st '
FLEA T 0. 198 —>10 = p 2298 I{,, J /,é: G:’,)'"E/fé

ﬁw»- = “5"“% = p.olr2bd
2. / <
A trezd) —_—ﬁ,ém[ = o 41/7”’//;35 s e ‘%@73.( = 3"

A73TS Fremont Bivd., Fremont, CA 946538 TEL : BI0-480-3008

ATG INC..






