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Clean Harbors; Phoenix, AZ

Vo T | ® .
ENUR Industrial Services, Inc. Yemi 103
Client: Clean Harbors ~ ROOF OR UPPER HEAD consmuc;lllou wa
Localion: 1340 West Lincoin St. Material: _Carbon Steel Cor. Allow.  NA
Phoenix, AZ 85007 Roof or Head Type: Thickness: 3/16”
[ Flat [ Fiat Flanged [ Torlspherical (F&D)
| l c . Next] Conical [ Torconical 1 Hemispherlcal
ns_?x;on Last Insp. I‘:g:f' o u:s')‘ O] EMiptical Other; Self Supporting
Exlemal 01-08-08 10-14-09 10-14-11 Dish Depth: N/A Fig. Length N/A Kn. Radlus  N/A
Internal __ 01-06-08 10-14-09 10-14-11 Joint Type:
B Weided [ Riveted [ Bofted [JLapped [ Butied
Service: Flanunable Liquld Waste Tank Weld Type: _From bath sides Jolmt Eff.  AVA
Tank Idanlification; Tank 103 -
Capacity: 2,500 Gals. Height: 12’2" SHELL CONSTRUCTION o]
Diameter or LengthAWidth: 8’0" Material: Garbon Stes! Cor. Alow. N/A
Orientation:  §Q Vertical [ Horizontal Course =] 29 | 3¢ 2" gh 6 7T g0 |
@ape: X Circutar O Rectanguiar Ht o Length | 507 | 48" [ 48~
Narn. Thk. 174" | V84”1747
Mfg, By:  Unk. Joint Type:

Mfg. Address:  Unk.

Date of Manufacture: 1992 @ssumes

Mfg. Serlal Number:  Unk,
Standard of Construction:  Unk,

National Board Number:  N/A
Specific Gravity: Design Unk. Product <1.0
Product Welght / cu. FL.:  <62.4 pounds

Max. Allow. Work. Pres. 2.5 psi (assumen

Max. Aliow, Work. Temp.  200°F essumoay
Operaling Pressure: Atmospheric
Operating Temperature:  Amblent
Deslgn Seismic Zone: Unk,
Dasign Wind Load:  Unk.
Operating Level; Fuil
Eaflons {Ft.: 205
FOUNDATION
Type: X siab ] Ring Wail
Material: £ Concrete [} Gravel [ Soit
Other:
TANK SUPPORT
Type: [ Cradie 3 Skirt legs
Other;
Material: [J Steal [ concrete

B Welded [ Riveted [ Bolled [ Lapped Bulted
Joint Eff, AN/A

L Weld Type: _From both sides

BOTTOM OR LOWER HEAD CONSTRUCTION
Material: Carbon Steel Cor. Allow. N/A
Bottom or Head Type: Thickness: 1/4"

B Flat [ Flat Flanged [ Torlspherical (F&D)

O Conical O Torconical [ Hemispherical
[ Eniptical  Other;

Dish Depth: WA Flg. Length N/A Kn. Radius N/A

Joint Type:
X Welded [ Rivetad

Weld Type: From both sides

O Bolted X Lapped [ Butted
Joint Eff. N/A

ADDITIONAL INFORMATION
B4 External Coating:  Paintad Black & White
{1 intemal Uning: None
[ Atmospheric Vent:  None
B Normal vent: 8" Jayco, MIN; JT-20
& Emergency Vent: 8" OFW, M/N; 202-F§
[3 Pres. Relief Vent: None
& Roof Access: Catwalk
[ Internal Access: Shell mounted manway
[0 Aulogauge Device: None

& High Level Indicator ] Internaf Coiis
[ Overtiow Vent [ Externaf Jacket

K Grounded
K Anchored

[ Cathodic Protection [1 Agitator / Mixer
Mol
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N TH" . . ean Harbors; Phoenlx, AZ
kdFAN Industrial Services, Inc. e b ek 103

METHODOLOGY

Team Industrial Services was contracted to perform an internal / external inspection on
Storage Tank 103 located at Clean Harbors; Phoenix, AZ facility. This inspection is intended
1o meet the mechanical integrity requirements of various state and federal agencies. This
section describes the methods and procedures used to perform the inspection.

The Inspection report is a compilation of data obtained through visual inspections,
conversations with plant personal and client supplied information. This includes quantitative
and qualitative data necessary to document the tank's condition. The inspector prepares the
field data in accordance with generally accepted standards, codes and good engineering
practice. Recommendations, such as repairs, service modifications, maintenance operations,
and additional NDE, are based on the evaluation of the tank’s condition. The contents
contained within the tank are aiso taken into consideration when making decisions such as
fraquency and type of future inspections.

The latest editions of the below referenced codes and/or standards were used In determining the tanks
acceptability.

= API 853; Tank Inspectlon, Repair, Alteration and Reconstructlon.

= API 650; Welded Tanks for Qil Storage

= API 2000; Venting Atmosphaeric & Low-Pressure Storage Tanks

= UL-142; Stee! Aboveground Tanks for Flammable & Combustible Liquids

Other Codes and/or Standards related {o work practices
* ASME Sec. V; Nondestructive Testing.

»  ASTM E 543-86: Slandard Practice for Agencles Performing Nondestructive Testing.
= OSHA,; 29 CRF 1910 “Occupational Safety and Health Standards"
= AP| 2015; Safe Entry & Cleaning of Petroleum Storage Tanks

The report Is divided into six main activities:
Tank/Vesse! Data

Visual Inspection

Drawings

Photegraphs

Data Evaluation & Analysis
Non-Destructive Examination

R

Tank/Vessel Data

The Tank/Vessel Data form was filled out after the Inspsaction had bean completed. It defines the original tank
design paramelers, the current design parameters, the tank history, the foundation conflguration and the current
tank configuration. Orlginal client documents, verbal cllent Information and field observations were usad to
complele lhis form.



AN Industrial Services, Inc. S et

Visual Inspection
The visual inspection was performed using guidelines set forth in current editions of API, ASME and/or ASTM. All

accessible areas of the tank and its appurtenances were Inspected. Observations made during this Inspection
are listed In the Summary and Recommendations portlen of this report. The following are some of the essentlal
elements of the Visual Inspection:
+ Detectlon of leaks.
Detection of cracks or potential crack iniliators.
Detection of physical damage, such as gouges or dents.
Detection of buckles or other forms of distortion.
Detection of corrosion, arosion or olher forms of degradation.
Detection of appurtenanca's which may violate applicable codes, standards or good engineering practice.
Detection of foundation and/or support deficiencies.
Verification of venting used for nonmal breathing and/or emergency pressure release.

Drawings
The drawings show the tanks cverall dimensions. general location of nozzles, as well as any other pertinent
Information.

Photographs
Photographs were taken to show the cument condition of the tank and its appurtenances.

Data Evaluation & Analysis

Methods described in the current edition of AP| 653 were used to calculate items such as;
*  Minimum required shell plate thickness

« Corrosion rates

«  Inspection Inlervals

s« Remalining Life

Definitive Inspect|on

The Definitive Inspection is quantitative Inspection of the tank components and consisted of the following:
Roof - UT Thickness Survey
Ultrasonic thickness readings were taken from the center of lhe roof to the outar perimeter at locations
shown on the tank drawings.
Shell - UT Thickness Survey
Ultrasonlc thickness readings were taken from top to bottom at locations shown on the tank drawings.
Boltom {or Floor} - UT Thickness Survey
Uitrasonic thickness readings were taken on the tank bottom at locations shown on the tank drawings.
Nozzle — UT Thickness Survey

Three 1o four ultrasonic thickness readings were taken on each of the applicable nozzles and the Jowest
readings recorded on the tank drawings.

Informalion such as the referenced codes, standards or procedures, type of equipment used, elc, can be found on
the lechnlque sheel (s).

B-2
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SUMMARY & RECOMMENDATIONS

Recommendations itaficized

DISCUSION AND HISTORICAL INFORMATION

This tank is used for the storage of lammable and non-flammable waste liquids. This tank has
a cone roof, a flat bottom, butt welded shell seams and is constructed of carbon steel. The tank
has no name plate and the only records are of the inspection performed by myself on 01-08-08.
The date and standard of construction is not known, the tank was probably built to either API or UL
standards. For the purpose of estimating a corrosion rate, i'm using 1992 for a date of
construction, since that's when the plant was built. All of the tanks at this facility were probably
used eisewhere before being moved here in 1992. This tank has not been used since the {ast
inspection. All recommended corrective actions mentioned in the previous inspection report have
been fulfilled by the client and verified by myself during this inspection,

INSPECTION FINDINGS,

Exterior

Roof, Shell & Appurtenances

1) Overall, the tanks coating is oxidized but in fair condition. Some light rust was found at
random areas on the roof, shell, nozzles & anchors. The client has purchased paint and has
plans on spot coating rusted areas.
Consider spof coating rusted areas prior to the next schaduled inspection.

2) The NFPA warning label was replaced and is in good condition.
No action necessary.

3) The area inside the pressurefvacuum vent was cleaned and both pressure and vacuum
relieving devices appear to be functioning properly.
Continue to perform periodic inspections.

FOUNDATION &/OR SUPORT SYSTEM

4) A few tight radial cracks were found on the elevated pad. None are in need of repair at this
time.
Continue to perform periodic visual inspections of the foundation and dike area and repair
when needad.

5) Except for some rust, the anchors and anchor bolts appear to be in good shape.
No action necessary.

C-1



LR ‘B . ' ean Harbors; oenix, AZ
AN Industrial Services, Inc. o T P 103
INTERIOR

Roof, Shell, Bottom & Appurtenances _
Prior to this inspection, the tank was cleaned so that a proper visual inspection could be performed
on the roof, shell and tank bottom.

6) The internal visual inspection found the following:

The roof has a general overall pattern of corrosion; external thickness measurements
indicate a minimum remaining thickness of .165" (estimated loss of .075”, estimated
corrosion rate .0031/year).

Acceptable, according to API 653, para 4.2.1.2 the roof only has fo have an average
thickness of .090" in any 100 in.? area and contain no holes.

The shell has a general overall pattern of corroslon up to .04Q" deep and random pitting up
to .095" deep. The estimated corrosion rate equals .0039/year; at this rate the shell should
reach the minimum allowable thickness of .100" in 14 years. AP| 653, para. 6.3.2.1
provides a formula to determine the inspection interval based on sheli corrosion rates. The
formula is as follows; RCA/4N, where RCA is the remaining corrosion allowance and N is
the corrosion rate. The lesser of 5 years or the results of the formula is to be used for the
inspection interval. In this case 5 years is the lesser of the two. See "Data Evaluation &
Analysis” portion of this report for more information.

Acceptable, according to formulas provided in API 653, para 6.3.2.1 re-inspection is not
due for another & years. As an extra margin of safety, I'm recommending the next
internaifexternat inspection be performed in another 2 years or by 10-14-11. The reason
for the extra margin of safely is due to factors such as; inconsistency of products stored
inside the tank, varying corrosion rates and lack of historical information.

The tank bottom has a general overall pattern of corrosion up to .040” deep and patches of
dense pitting up to . 120" deep. The estimated corrosion rate equals .0049/year, at this rate
the bottom should reach the minimum allowable thickness of .100" in 6 years. APl 653
allows for a maximum inspection interval of 20 years if the corrosion rate is known or 10
years if unknown. API also sets a minimum remaining tank bottom thickness at the next
scheduled inspection; for this tank that thickness is .100". Reference APl 653 paragraphs
4.451,6.4.2.1,6.4.2.2 & Table 6-1. See “Data Evaluation & Analysis" portion of this report
for more information.

Acceptable, according to AP! 653, re-inspection is not due for 6 years. As an extra margin
of safety, I'm recommending the next internal/extemal inspection be performed in another 2
years or by 10-14-11. The reason for the extra margin of safety is due to factors such as;
Inconsistency of products stored inside the tank, varying corrosfon rates and lack of
historical information.

Note: To increase the remaining life of this tank, the client should consider sandblasting and
coaling the interior sometime fulure. This is providing coatings resistant to intended product
are available.
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GENERAL NOTES . '

7) The client should insure that all mechanical and electrical equipment associated with this tank
is checked periodically for proper functlon. In addition, visual inspections should be performed
by trained plant personal on a regular basis. These checks should also be done on before the
tank is returned to service.

8) The client should retain a copy of this report in their tank files for the life of the tank.

9) Thickness measurements taken during this inspection are essentially the same as take_n during
the last inspection. Any differences in measured thicknesses are attributed to the varying
locations where the measurements taken and not due to an actual loss or gain in thickness.

CONCLUSION

10) The tank and its appurtenances were inspected and evaluated to the best of my abilities. |
found no evidence or issues during my inspection and evaluation that-would keep the client
from returning the tank to service,

APl BE3 Car) B0
APt B1C Corl #32040
AF} 670 Cort, w1797
APt TES Cost, 534058

INSPECTED BY: John Morton S Teinarran  DATE:  10-14-09

Any recommendations mada by iha API‘Isnk Inspactor aia 10 be used only 83 8 guideline for making repalrs, 85 required by the dllenl, Nelther Team Industisl Servicas
nar thelr Ir acaepl raspantiblity for the tank's Integrity, even afier Ihese recommandations are falfowed. All of the data compitad within tits 1ank repon should ba
reviewod by n angineer exparianced In the; dealgn, canslruciion and repalr of above ground slorage lanks, Cateulallons, f dalont and eveluslicns coni3inad
within ils report do nel 1ake inle eonsdaration tha aikocls at addisnal foads Impoged by wing, selsmic aclivily or atiached componaents. Comroslon rale and rematning IHie
paleylslons aro based on conditions cused by products previsusly siored Inside the tank. Ghemtesl, physlcal o machanicat changes ip lhe lank andior iLs contenls may
be causa for re-svalustion. Formulas centained AP G50 & 653 and good engl g Judg was uzad lo tha Inspection freguancy and nuat iInspecton
detes. These dares andfor froquencles may diffar from agendies othar than API, in which case tha more Stringanl should ba folowed.

C-3
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PHOTO 2

o

EAST SIDE OF ROOF

E-1



LAY industrial Services, Inc. Clean Harbars: Phosnt, 2

LOWER SOUTHWEST

SIDE OF TANK

WEST SIDE OF TANK

INTERIOR, VIEW SHOWING HEAVY
BUILDUP OF CORROSION DEPOSITS
INSIDE THE VENT NOZZLE (N-4)}



Clean Harbors; Phoenix, AZ
Tank 103

INTERIOR, VIEW SHOWING HO TE BOTTOM EDGE
OF THE HIGH LEVEL ALARM NOZZLE IS THINNING

i
L4

INTERIO_R, VIEW SHOWING ONE OF THE

DEEPER CORROSION PITS FOUND ON THE
UPPER WEST SIDE OF THE SHELL

B T

i o s

g

INTERIOR, VIEW SHOWIING TYPICAL
VERTICAL PATTERN OFCORROISON
FOUND ON THE SOUTH SIDE OF THE SHELL



A . . ean Harbors; Phoenlx, AZ
YA Industrial Services, Inc. e e ors Pk 103

INTERIOR, VIEW SHOWING
CORROSION FOUND ON THE
BOTTOM SOUTH SIDE OF THE SHELL

s 1 Uy

CLOSE-UP OF CORROSION FOUND CLOSE-UP OFCORROSIUN FOUND
ON THE TANK BOTTOM ON THE TANK BOTTOM

E-4
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Tank 103
DATA EVALUATION & ANALYSIS
CORROSION RATE & REMAINING LIFE CALCULATIONS
Date Tima In Service 7] Date Bullt obtained from Records or Nameplate
Built Current Days Weeks [ Months Yoars
71511985 | 10/14/2008| 8857.00 | 126096 200.99 | 24.25 Date Built Estamated
Tank Bottom Corrosion
Area Dato Dato Yeprs of Beglnning Dapth Remalning Caorrasion Req'ed Carroslon Years in Roiltramsnt
Affactad Bulll Inspagied Sarvice Thicknoss Cortroslon wall Rala Thicknass Allowanea Retlramaent Data
Intarnal|  07/15/85 | 10/14/08 | 24.25 0.250 0.120 (.130 0.0048 0.100 0.030 6.062 11/6/2015
extornat|  07/15/85 10/14/08 | 24.25 0.250 0.000 0.250 0.0000 0.100 0.150 NA NIA
Comblnad| 07/15/85 | 10/14/09 | 24.25 0.250 0.120 0.130 0.0049 0.100 0.030 8.062 11/642015
Noles: 1} Calculated using formulas provided in the 2008 edillon of AP 653, para. 4.4.5.1
Un-repaired Bottom ] repaired Bottom
MTR = {(Minimum of RTy, or RT,,}-Or(StP+Up,)
MTR 0.120  Minimum ramaining thicknass at the end of inlerval Or
0, 2 In service interval; Max 10 yrs if unknown, 20 yrs if known
ATy, 0.250  Minumum (hickness from axternal corroston after repairs
R, 0.130  Minurmum thickness from inlemal corroslon after repalrs
5P, 0.0048  Maxlmum rale of un-repaired Internal corrosion
o, 0.0000  Maximum rate of extemal corrosion
Tank Shell Corrosion
Area Date Deole Years of Boglinning Oopth Remylning Corroslan Req'ad Carreslon Yearato RgUromend
Affacted Bulh Inspeetad Sarvice Thickneas Corroslon Wail Rae Thicknsss Allvanca Fatlromont Do
Ingral|  07/15/85 | 10M4/08 | 2425 0.250 0.095 0.155 0.0039 0.100 0.055 14.039 10/28/2023
Extarnat] 07/15/85 | 10114/09 | 24.25 0.250 0.000 0.250 0.0000 0.100 0.150 NIA NIA
Comblaod| O7/15/85 | 10/14/08 | 2425 0.250 0.095 0.155 0.0038 0.100 0.055 14.039 10/28/2023

Notes: 1) The required thickness shall be the lesser of the cument calculated thickness or 100"

Average Shell Thickness Determination of Corroded Areas

L=37 PG D | bEev. | L Lis | Toveton | _femren | Thiesmess
8.00 | 0.160 2.00 3.63 0.73 K 0.55 0.200
L = Length In inches where hoop stress Is assumad to average out arcund local disconlinulties ’_ 2 1.27 0.185
D = Tenk Dlameter in feat 3 2.00 0,160
i = Leasl Thickness in Inches of Corroded Area 4 2.73 0175
Iz Elev, = Elevation or Dlstanca from the ballom of the lank 1o the area of least thickness 5 3.45 0.188
t, = Average Thickness of fiva equily spaced thicness measurements Average 4, —p| 0,1798
Nples: 1} Calculated using formulas providad in the 2008 edition of AP 853, para. 4.3.2.1
2) t; &ty values shall be usad In shell’s required thickness calculations on page F-2
UT Inspection Interval = Lester of RCA/2N or 15 years Extarnal Inspeclion interval = Lesser of RCA/4N or 5 years
RCA/2ZN = 7.02 RCA/4N = 3.51
Conclusion:

Tank Boltom Corroslon Evaluation: Tank can be returned to service and used for two years before another Internal Inspection is required.
Tank Shell Corrosion Evalualion; Tank can ba returned lo service and used for two years before anothar axternal Inspaction is regulred.

F-1
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DATA EVALUATION & ANALYSIS
REQUIRED THICKNESS DETERMINATION

Shell Design Melhod To Be Used

Enter “YDP" for variable design polnt method
or "OFM” for one fool mathod. Tank Diameter 8

Speciic Gravity 1.0
Table 1: Original Tank Data

Course | Height | Height | Torig. | M‘:‘tl"’i Min. Min. wﬁtﬁs—s% Joint
Number {in) f.) {in.) Spec. Yield* | Tensile* | Product | Water | Efficlency
i 50.00 04.167 174" C.S. 30,000 55,000 23,600 28,000 0.70
2 48.00 04.000 1/4" C.5. 30,000 55,000 23,600 r?6,000 0.70
3 48.00 04.000 /4" C.S, 30,000 55,000 28,000 27,000 0.70
Total 146.00 12.17

* Il shell material is known; Minimum yield, ¥inlmum Tensile & Allowable Siress Rgures were oblained from ARI 653, table 4.1.
* I shell material s unknown; Minlmum yleid, Minimum Tensile & Allowable Stress figures derived by using the formulas in APl 653,
Waelded lanks - para. 4.3.3  Rlveled lanks — para. 4.3.4.

Table 2: Calculated Tank Data

Course T, —{ T, Tmin Calculated | Shell Chieck Product Shell chack Water
Number | (inch) | (Inch) | Product | Water H. (fl.) | T, Check | T2Check | T, Check | T:Check
1 0.178 | 0.150 .011 .010 11.17 Yes Yes Yes Yes |
2 0.200 | 0.197 .007 .006 7.00 Yes Yes Yes Yas
3 0.198 0.190 003 .002 3.00 Yes Yes Yas Yes
Calculate:
New FIIl Height For Product: New Fill Height For Water:

Cslculale ety It shell coutees are nol adequats dus (a; mivimum or aworage thickness' {T1 or T2) baing leas than thickneas roquiratd (T 1eq'd),  Sea et pania H answer g yes.

Notes:
Requirements for continued operations per AP 653, Section 4.3.3 or 4.3.4;

Tomin {or required thickness) = 2,6*H-1"D*G / 5°E (use the greater of Ty, in Table 2 or 100" thick)
No pltting shall be greater than one half the T, or excead 27 in 8" in a vertical direction.

The value of T, shall be greater than or equal to Ty,

The value of T; shail be greater than or equal 1o 60% of T,

The external inspection interval shall not exceed flve years, as per APl 653, para. 4.3.3.2a,
Any corrosion allowance for service until the time of the next Inspectlon shall be added to the
T initams 3 & 4,

CONCLUSION
The evaluatlon shows that the tank can be safely filled to the top of the tank shell or 12' 2"

DMmH NN
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ULTRASONIC EXAMINATION - TECHNIQUE SHEET

[Client Name: Clean Harbors } Jobsite: Phoenix, AZ
Job Description:  UT thickness Measurements ]
Project Number: Job or Operation No.:
Drawing / Part No.:  Tank 103 Serlal or item No.. N/A
AP] 653 / ASME Sec. VAMR. 5 UT.ASME.3 Rev.1 | API 650, 653 &/or ASME Sec, Vil
_Spacification: Frocadure: Agceptanca: |
i i 7 0L SCOPE OFWORKPEREORMED. & . (17T g

Th:ckness measurements were raken on portions of the; Roof, Shell, Tank Bottom & applicable Nozzles

= ] T TTCOMPONENTINFORMATION. © T e AL T

‘ Materlal: @ C S [j S8, D Al Ij Babbitt ] Other: Dimensions: N/A Thickness: N/A

Component Type: [X] Plate  [] Bar < Pips [ Tube [ Forging [] Extrusion [ Biltet [ Other;

BE A e T e L R AMINATIONCEE CRNIQU B . 100 & o e sl i Tl
Contsct ] Pulse Echo Longitudinal [ Water Paih in. ﬁ
Immersion Thru-Transmigsion [ Shear DalayLme in. |

AL . EquiPMENT . O T I i i Bl TEA e : CALIBRATION, INFORMATION - Pt
ch:e Manufacturer Krautkramer &Bam WallTechnique [ Ref. Signal Amp.: 100+%

@odel USN 52 SIN: 521066 Calibration Standard Type: Step Wedge

Transducer Manufaclurer:  Panametrics Calibration Slandard Material:  Carbon Steef

Model: V-B02 | SiN: 130297 Reflector: [J1FBH [ JSDH [ Notch

Freq.: 3.5mH: | Size: .500” [ Angle: ¢° Reflector Size{s). N/A

Transducer Manufaciurar.  A/A Reflector Depth(s):  .700" to .500”

Model. N/A SIN: N/A PAC Seltings: N/A

Freq.. N/A [ Size: N/A Angle: N/A Reference Level: N/A | Attenuation Correction:  A/A

Couplant: | Cellufose Gell Batch No.. W/A Scanning Gain: /A

AT Bl g CEXAMINARIONFRESULES "/ s e i e T
Remarks Sketch l Draw!ng
Thickness measurements are shown on the tank - ; : e

Ldrawings and discussed In the summary portion of | il i . nEt

the report, .
5
inspector: John Morfon ASNT UT Level: If Date: 1(-14-09
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TANK INSPECTION REPORT

CLEAN HARBORS
PHOENIX, AZ

STORAGE TANK 104

EXTERNAL / INTERNAL INSPECTION
COMPLETED 67-15-09

Team Work Grdar #12800168



T E A M “ |ndu3tna| Serwcesj IﬂC Clean Harbors, Phoenlx, AZ

Fank 104

TABLE OF CONTENTS

DESCRIPTION PAGE(s)
GENERAL TANK INFORMATION --- A-1
SPECIFIC INFORMATION ABOUT THE

TANKS CONSTRUCTION

METHODOLOGY ---B-1 & B-2

DETAILS ABOUT THE INSPECTIONS PERFOMED

SUMMARY & RECOMMENDATIONS C-1 mru C-3
LIST OF ANOMALIES FOUND DURING THE
INSPECTION & RECOMMENDED ACTIONS

TANK DRAWINGS D-1
INCLUDES NOZZLE DATA AS WELL AS THICKNESS
READINGS OF THE SHELLS, ROOF AND NOZZLES

PHOTOGRAPHS E-1 rru E-3
PHOTOS SHOWING VARIQUS TANK ELEMENTS

DATA EVALUATION & ANALYSIS------- - F-18&F-2
CALCULATED; CORROSION RATES, REMAINING LIFE &
REQUIRED THICKNESS

INSPECTION TECHNIQUE SHEETS--- G-1 & G-2
FORMS SHOWING TYPES OF NDE
EQUIPMENT USED, PARAMETERS, ETC.




HIXA" Industrial Services, Inc.

Clean Harors; Phoanix, AZ
Tanl 104

Cllent: Clean Harbrs ] ROOF OR UPPER HEAD CONSTRUCTION
Location: 1340 West Lincoln St. Materizl; Carbon Stesl Cor. Allow., N/A
Phoenix, AZ 85007 Rool or Head Type: Thickness: 5/8"
] Fiat £ Ftat Flangad % Torispharicsl (F&D)
[ Gonical O Toriconicai Harmspharical
'"s?;;;:"" Last ingp. CI‘:]'S’ ;‘_“ N“’gd:”p' () Ediptical Other; _Self Supporting
Exernal __01-08-08  _ O7-15-00 071641 _ Dish Depth: 72" Flg. Length 276"  Kn,Radius _Unk.
inlernal 01-08-08 07-15-08 07-15-11 Joinl Type:

— R Welded [ Rivetss [ Boften X Lapped [ Builed
Service: _Flammabie Liquid Waste Tank Weld Typa: _From both sides Joint Eff. N/A_
Tank Identificailon: _Tank 104 S ki
Capaclly: 4,750 Gals. Height: 18'2"+ SHELL CONSTRUCTION
Diameler or Length/Width: 66" Material: _Carbon Stes/ Cor. Allow. A/A
Qtientation: {4 Vertical 1 Horizantat Course s [ 29 [ 38 [ 4% ] 5% [ g° | 7 | &% |
Shape: Circufar [C] Rectangutar Ht. o Lengih | 109" | 109

———  |[Nom.Thk. |716”] 7/16” |
Mig. By: Unk, Joint Type:
Mfg. Address: _Unk. X Weildes [ Aweted (O Bofted [ Lapped Butled
Weld Type:  From both sides Joint Eft. _W/A

Date of Manufacture: 71992 pssumoy

Mfg. Serial Number.  Unk.

Standard of Construction;  Unk.

National Boarg Number,  N/A

Specific Gravity: Design _Unk. Product <1.0
Product Weight / cu. Fl..  <62.4 pounds

Max. Allow. Work. Pres. 2.5 psi tassumed)

Max. Allow. Work. Temnp.  200°F presvmed)
Qperaling Pressure: Atmospheric
Qperating Temperature: _Amblent

Design Selsmic Zone: Unk.

Ceslgn Wind Load:  _Unk,

Operating Level: Full

Gailons / Ft.

255.92 tavow towsr hoag)

FOUNDATION B
K sk [ Ring wait
B Concrete [0 Grave!
Other;

Type:

Material: O soir

TANK SUPPORT
Type:

BOTTOM OR LOWER HEAD CONSTRUCTION

Material: Carbon Stesl Cor. Allow. N4
Bottom or Head Type: Thickness. 5/8”

X Flal () Ftat Flanged [ Torisphericai (F&D)

[3 Conical L Toriconicat O Hemispherice!

[ Eitigical Othar,

Dish Deplh: _12" Flg. Length _2.75"  Kn. Radius _Unk
Joint Type:

B Wetded [ Riveted [JBotied X lepped [0 Butted

Weld Type:  From both sides Joint EE.  N/A

(O Cradie (] Skirt
Other:
Stes!

B4 Legs

Material: ] Concrete

ADDITIONAL INFORMATION
X External Costing: Painted Black & White
{0 Internai Lining:  None
[0 atmaspheric Venl:  None
Normal Venl: 8" Jayco, M/N; JT-20
Emergency Venl, 8" OPW, M/N; 202-F8
[[] Pras. Reliel Vent: None
£J Roof Access: _Catwalk
& inernal Access: Two shell mounted manways
(< Auwogauge Device: Level Sensor

High Leval indicator 0] internaf Coils ¥ Grounded
T Overfiow Vent [ External Jacket B Anchored

[L] Cathodic Protection U] Agitator / Mixer

A-1




MIY Industrial Services, Inc. o et P 104

METHODOLOGY

Team Industrial Services was contracted to perform an internal / external inspection on
Storage Tank 104 jocated at Clean Harbors; Phoenix, AZ facility. This inspection is intended
to meet the mechanical integrity requirements of the various stale and federal agencies. This
seclion describes the methods and procedures used to perform the inspection.

The inspection report is a compllation of data obtained through visual inspections,
conversations with plant personal and client supplied information. This includes gquantitative
and qualitative data necessary to document the tank's condilion. The inspector prepares the
field data In accordance with generally accepted standards, codes and good engineering
practice. Recommendations, such as repairs, service modifications, maintenance operaticns,
and additional NDE, are based on the evaluation of the tank's condition. The contents
contained within the {ank are also taken into consideration when making decisions such as
frequency and type of future inspections.

The lalest editions of the below referenced codas andfor slandards were used in delermining ths tanks
acceptability.

= AP} B53; Tank Inspeclion, Rapalr, Alteration and Reconstruction.

= APl 650; Welded Tanks for Oil Storage

= APl 2000; Venting Atmosphetic & Low-Pressure Storages Tanks

= UL-142; Steel Aboveground Tanks Tor Flammabla & Combustible Licuids

Othar Codas andfor Standards related to work practices
» ASME Sac. V: Nondestruclive Testing,

« ASTM E 543-96; Standard Praclice for Agencies Performing Nondestructive Tasting.
= OSHA; 29 CRF 1910 "Occupallonal Safety and Health Standards”

= API| 2015, Safe Eniry & Cleaning of Petroleun Storage Tanks

The report ig divided Into six main activities:

Tank/Vessel Data

Visual Inspection

Drawings

Photographs

Data Evaluation & Analysls

Non-Desiruclive Exammalion

R

Tank/NVessal Data
The Tank/Vessel Data form was flled out after the inspection had been completed. It defines the original tank
dasign paramaelers, the current design parameters, the tank history, the foundation configuration and tha current

tank configuration, Criginal client documents, verbal client information and field observalions ware used to
complele this form.
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o . . aan Haroors; Ix,
EFX] Industrial Services, Inc. e TS Pk 104

Visual Inspeclion
The visual inspectlon was performed using guidelines set forth in current editions of AP, ASME and/or ASTM. All
accessible areas of he lank and its appurlenances were Inspecled. Observations made during this inspeclion
are lisled In the Summary and Recommendalions portion of ihis report. The foliowing are some of the essential
elemants of the Visual Inspaclion:

= Detection of leaks.
Detection of cracks or palenhial crack infliators.
Detectlon of physical damage, such as gouges and scralches.
Deteclion of blisters, disbond or separations of fiberglass piles.
Detection of external corroslon, eroslon or gel coat fallure,
Detection of appurtenance's which may violale applicable codes, standards or good engineering praclice.
Detection of foundalion andfor support deficiencies.
» Verificatlon of venting used for normal brealhing andfor emergency pressure release,

Drawings

The drawings show the tanks overall dimensions, general location of nozzles, as well as any other perlingnt
information.

Photographs

Photagraphs were laken to show the currant condttion of the tank and its appurtenances.

Data Evaluatlon & Analysis

Mathods described in tha currant edition of APl 653 were used (o calculate lems such as,
s Minlmum requirad shell plale \hickness

¢+ Corrosion rales

+ Inspectlion Intarvals

s+ Remalning LHie

Definltive Inspection :

The Definitive Inspection is guantitative Inspeclion of lha tank components and cansistad of the following:
Upper Head - UT Thickness Survey
Ultrasonic thickness readings were taken from the center of the head to the ouler perimetar at locations
shown on the tank drawings.
Shell - UT Thickness Survey
Ultrasonic thickness readings were taken from top o botiom at locations shawn on the lank drawings.
Lower Head - UT Thickness Survey
Ulirasonic thickness readings were taken on the tank boltom al lecations shown on the lank drawings.
Corrogion Scans

If applicable, additicnal corrosion scans were done on the exterior of the tank shell whera the inlernal visual
inspsction found corrosion.

The resulls of tha UT Ihickness surveys are shown on the tank drawings. The resulls of the corrosion scans are
discussed in the summary portion of this report. Nozzle thickness measurements shawn on the tank drawing
ware laken from the last inspection. tnformalion such as |he referenced codes, standards or procedures, type of
aquipment used, elc, can be found on the lechnique sheet (s).

Crawings or Layouls

Tha drawings show the tanks overall dimensions, generat location of nozzias. nozzle identification numbers, as
wall as any other partinent information. Ultrasonic thickness data was also recorded on the drawings.
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HAY] ndustrial Services, Inc. O s e 10

SUMMARY & RECOMMENDATIONS

Recommendations ltalicized

DISCUSION AND HISTORICAL INFORMATION

This tank is usec for the storage of flammable and non-flammable waste liquids. This tank
appears to have been designed as a pressure vessel. The tank is consiructed of carbon steel, is
glevated on legs and has upper and lower heads. All shell seams are butt welded and the head to
shell seams are lap welded. The tank has no name plate and tha only records are of the
inspection performed by myself on 01-08-08. The date and slandard of construction is not known,
the tank was probably built as a non-code stamped ASME vessel. For the purpose of estimating a
corrosion rate, I'm using 1992 for a date of canstruction, since that's when the plant was built, All
of the tanks at this facility were probably used elsewhere before being moved here in 1992, This
tank has not been used since the last inspection. All recommended corrective actions mentioned

in the previous inspeclion repart have been fulfilled by the client and verified by myself during this
inspection.

INSPECTION FINDINGS

Exterior
Roof, Shell & Appurtenances
1) Overall, the tanks coating is oxidized but in fair condition. Some light rust was found at

random areas on the roof, shell, nozzies & anchors, The client has purchased paint and has
plans on spot coating rusted areas.

Spot coat rusted areas prior to the next scheduled inspection.

2) The NFPA warning label was replacad and is in good condilion.
No actlon necessary.

3) The area inside the pressure/vacuum vent has been cleaned and both pressure and vacuum
relieving devices appear to be functioning properly.
Plant personal should perform periodic inspections.

FOUNDATION &fOR SUPORT SYSTEM

4) A few light radial cracks were found on the elevated pad. None are in need of repair at this
time.

Perform periodic visual inspections of the foundation and dike area and repair when needed.

5) Except for some rust, the anchors and anchor bolts appear to be in good shape.
No action necessary.

C



A Industrial Services, inc. Choan Horborsi Phoonty.

INTERIOR
Roof, Shell, Bottom & Appurtenances
Prior {o this inspection, the tank was cleaned so that a proper visual inspection could be performed
on the roof, shell and tank boltom.
6) Theinternal visual inspection found the following:
» The upper head has a general overall pattern of corrosion; external thickness

measurements indicate a minlmum remaining thickness of 815" (estimated loss of .080",
estimated corrosion rate .0002/year),

Acceptable, according to API 653, para 4.2.1.2 the roof anly has to have an average
thicknass of .090" in any 100 in.? area and contain no holes.

The shell has a general overall pattern of corroslon wilh an average depth of about .020",
Desper corrosion was found on the easl! side batween the upper and lower manways.
Corrosion scans done at this location Indicate a minimum remaining thickness of 250"
{estimated loss of .170", estimated corrosion rate .0071/year). At this rate the shell should
reach the minimum allowable thickness of .100" in 21 years. AP! 853, para. 4.3.2.1
provides a formula lo determine the inspection interval based on shell corrosion rates. The
formula is as follows; RCAMN, where RCA is the remaining cerroslon allowance and N is
the carrosion rate. The lesser of 5 years or the results of the formula is to be used for the
inspection interval. In this case 5 years is the lesser of the two. See “Data Evaluation &
Analysis” portion of this report for more Information.

Acceptabla, according to formulas provided in AP! 653, para 4.3.2.1 re-inspection is not
due for another 5 years. As an exfra margin of safety, I'm recommending the next
internal/external inspection be performed in another 2 years or by 07-15-11. The reason
for the extra margin of safely Is due to factors such as; inconsistency of products stored
inside the tank, varying corrosion rates and lack of historical information.

The tank bottom has a nominal thickness of .675". Numerous areas were found to contain
isolated carresion pits up to 185" deep (remaining thickness at worsl pitting is .480”,
estimated corrosion rate .0077/vear). At this rate the bottorm will reach the minimum
allowable thickness of .100" in 50 years. AP 653 allows for a maximum inspection interval
of 20 years if the corrosion rate is known or 10 years if unknown. API also sets a minimum
remaining tank bollom thickness al the next scheduled inspection; for this tank that
thickness is .100". Reference API 853 paragraphs 4.4.5.1, 6.4.2.1,6.4.2.2 & Table 6-1.
See "Data Evaluation & Analysis” portion of this report for more information.

Acceptlable, according to API 653, re-inspection is not due for 10 years. As an extra margin
of safety, I'm recommending the next internal/external inspaction be performed in another 2
years or by 07-15-11. The reason for the extra margin of safety is due to factors such as;
inconsistency of products sfored inside the tank, varying corrosion rates and lack of
historical information.

Although not required at this time, the client should plan to have any corrosion pits in
excess of . 100" deep weld overlayed (puddie welded) during the next inspection. This
action will keep the client form having to install pafches sometime in the future. If
considered, fhe client shall ensure the welding contractor has the proper documentation.



{IX Industrial Services, Inc. Oloan Hatbors: Phoont 22

GENERAL NOTES

7y The client should insure that all mechanical and electrical equipment associated with this tank
is checked periodically for proper function. in addition, visual inspections should be performed
by trained plart personal on a regular basis. These checks should also be done on before ihe
tank is returned to service.

8) The client should retain a copy of this report in their tank files for the life of the tank.

%) Thickness measurements taken during this inspeclion are essentially the same as taken during
the last inspection. Any differences in measured thicknesses are attributed to the varying
locations where the measurements taken and notl due to an actual loss or galn in thickness.

CONCLUSION

The tank and ils appurtenances were inspected and evaluated to the best of my abilities. 1 found
no evidence or issues during my inspection and evaluation that would keep the client from
returning the tank to service.

AP BT Cad K04 40
A G Sl AEIAT
ST G R Cerl B3 3TF
AP TED Con| AN D

INSPECTED BY: John Morton  aiicemanreiaa DATE: _ 07-15-09

My m'ommnndnuuns made by Iha nFII aAnk 'NBPECior An e b Jead anty 1 3 gudeline for making repans, as rpquiced by ing chent, Naiinar Taam Irdustnial Servwens

nor Hnr g L y Fof the tank's Inlugity, aven adler thean recommandodons aro kdlewaed Al of the dats compigd wirui 1hes Lok fepon should bn
d by wn ang) i d ln the, Jesign, cans kuchan ped reoxir of abown pround staroge fanks  Caloullkans, rezom MandnioNS ond evakin ons £omaned

williin thls 1opon do a0l Itke Inro congidealian the allacts of addiliznnl [0ads smposed by wint, aciemic asthity o ollaehad comuenents  Comosian ralg ad remaining g

ok, Bt bl on cordll Liuged by od priguby stored inskin the ank. Chymical, physical o Machanical chpagen | tha lank oedior RS Conlenls may
o Cunse kv g L r & i AM G50 £ 053 and good unginganng judiimenl wos ueed lo dotermae ne napaciion ficquancy ana naxl spachon

Bulne, Thoze dolag zndlrm fiagquancios may difor [rom anenets other than AP 16 which case tha mofa alingent SHould be feloiw
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" [ i Tean Harbors; Phoenix, AZ
HAX) Industrial Services, Inc. Claan Ha onix

Tank 104

ffrasn it

ROOF AS VIEWED FROM THE SOUTH

i sl |
LOWER EAST SIDE OF TANK LOWER NORTH EAST SiDE OF TANK

VIEW SHOWING VAPOR CANISTERS

E-1



KX Industrial Services, Inc. o o 104

PHOTO § PHOTO &

s

— N
W

S i4RTA
Suction Line (M-1)

LOWER WEST SIDE OF TANK

PHOTO 7

ey

INTERIOR, UPPER HEAD

E-2



HAX Industrial Services, Inc. R T P

INTERIOR, EAST SIDE OF SHELL,;
VIEW SHOWING CORROSION FOUND BETWEEN THE
UPPER AND LOWER MANWAYS

INTERIOR, LOWER HEAD TO SHELL
LAP SEAM WELD

21

INTERIOR, LOWER HEAD;
VIEW SHOWING CORROSION

E-3



EHIY] Industrial Services, Inc. Clsan Harkors, Phoemx. AZ

Tank 104
CORROSION RATE & REMAINING LIFE CALCULATIONS
Date Time in Servica [ Date Built obtained from Records or Namepiate
Buiit | Currant Days Weoks | Months Years
7/1511985 | 7152000 | 8766.00 | 1248,00| 288.00 | 24.00 Date Built Estamated
Tank Bottom Corrosion
Araa Dala Dale Years ol | Beginning Depth Remalning Coreslon Req'ed Corresion Years lo Retroment
Allocted Bull Inspected Sarviaa Thickness Corrasion Wall Rate Thick 5 Al ] Rou 1 Data
Inlernay|  Q7/15/85 07/15/09 24.00 0.675 0,185 0.480 0.0077 0.100 0.380 50.585 21712060
Externnl]  O7/15/85 | 0711509 24.00 0.675 0,000 0.675 {.0000 0.400 0.575 NIA N/A
Camtlned| O7/15/85 | Q7/15/08 | 24.00 0.675 0.185 0,480 0.0077 0.160 0.390 50.595 2/17/2060

Notes: 1) Calculated using formulas provided in the 2008 edilion of AP) 653, para. 4.4.5.1

~  Un-repalred Bottom [:l Repalred Battom
MTR = {MiInimum of RTy,, or RT;,}-Or{StP,+Up,)
MTR 0.475  Minimum remaining thicknass al the end of interval Or
O, 2 In service interval; Max 10 ws (T unknown. 20 yrs il known
RT,. 0675  Minumum thickness from axtemal corroslon aller repairs
R, 0.490 Minumum thickness Irom inlernai corrosion afler repairs
SIF, 0.0077  Maximum rale of un-repeired Intarnal corcasion
Ut, 0.0000  MaxImum rate of external corrosion

Tank Shelt Corrosion

Area Pato Data Years of Baglnning Dopth Ramalning Carroslon Ren'ed Cofroalon Years Lo Rattramunt
Atfactad Bull inapectad Sorvica Thizknese Corraslon wall Raie Thickneas Allawance Retlremant DOalg

Intemal| 07/15/85 Q7/15/09 24.00 0420 0.170 0.250 0.0071 0.100 0.150 21.178 9/17/2030
Externall O07/15/85 07/15/09 24.00 0420 0.080 0.420 0.0000 0.100 0.320 N/A N/A

Combtnea| 07/15/85 07/15/09 24.00 0420 0.170 0.250 0.0071 (.100 0.150 21.178 9/17/2030

Notes: 1) The reguired ihickness shall be the lesser of the currant calculeted thickness or . 100"

Average Shell Thickness Determination of Corroded Areas

L=37 O D t t; Elev. L Lis TL“::::I:? ::f’: ::; ::::.:::g
6.50 0.250 130.00 4.72 0.94 1 128.11% 0.375
L = Langth In inches where hoop stress Is assumed {o average out araund jocat discontinuities 2 129.06 0.310
D = Tank Diameler in fes 3 130.00 0.250
I, = Leasi Thicknass In inches of Corroded Area 4 130.04 0.330
I; Eley. = Etevation or Distance from the lop of the 1ank 1o the area of laas! Lhickness 5 131 49 0.380

t, = Average Thickneas of flve eqully spaced thicnass measuremenls Average 4y —» 0.331

Notes: 1) Caleulated using lormulas provided in the 2008 edition of AP| 653, para, 4.3.2.1
2) 1; & 1, values shall ke used In shell's required thickness calculalions on page F-2

UT inspeclion Inlerval = Lesser of RCA/ZN or 15 years External Inspection inlervai = Lasser of RCAMN or 5 years
RCAIZN = 10.59 RCAMM = 5.29
Concluslon:

Tank Bollom Corrosion Evaluation: Tank can be relurned 1o service and used for two years before another inlernal inspecllon is required
Tank Shell Corrasion Evaluatlon: Tank can ba reluined 10 service and used for two years belore anolher extenal Inspection Is required

F-1



XX Industrial Services, Inc. o e Pk 104

DATA EVALUATION & ANALYSIS
REQUIRED THICKNESS DETERMINATION

Shell Design Method To Be Used

Enler "VDP" lor variabla deslgn poiat method .
or "OFM” [or one font mathed. Tank Djameator _6' 8
Specific Gravily _1.0

Table 1: Original Tank Data

Course | Helght | Height | T orig. Mat;arl Min. Min, Allow. Stress Joint
Number | {in) {ft.} {In.) S:ec Yield* | Tensile* | Product | Water | Efficlency
1 109.00 | 09.08 0.420 CSs. 30,000 55,000 | 23,600 | 26,000 0.45
2 109.00 09.08 0.420 CS. 30,000 55000 | 23600 | 26,000 0.45
Total 218.00 18.17

'l gheli matertal is known; Minimum yield, Minimum Tensila & Allowatla Stress ligures wera obtainad from AP| 853, 1able 4.1
* If ghell maletial is unknown, Minimyum viald, Minimum Tentlle & Allowable Siress llguros dedved by using Lhe lormulas in API 653
Waldad lanks - para, 4.3.3  Riveled lanks —para 4,34,

Table 2: Calculated Tank Data

Coursg T, T, Tmlu Calculated | Shell Check Product Shell chack Water
Number | (mch) | {meh) [ Product Water H. Ift.) [ 7, Check | T,Check | T,Chock | T, Check

1 0.331 0.260 027 025 17.17 Yas Yes Yes Yas

2 0,408 | 0.390 013 012 8.08 Yes Yes Yes Yes
Calculate:
New Fill Height For Product: New Fill Height For Water:
Crlculatur oty if shak arg nat 2dt le dun 1n; mink or aynrapn Ihckness’ | T1 o 12) taing loos ihan inkckness renuired (T ragd). S5 nued pran || answar a yas
Notes:

Requiremants for continued operations per API 653, Sectlon 4.3.3 or 4.3.4:

T win tor required thickness} = 2.6"H-10"G { 3*E (use lhe greater of Ty, In Table 2 or . 100" thick)
Na pitting shall be greater than one half the T, or exceaed 2" in 8" in a vartical diraclion.

The value of T, shall be grealer than or equal 10 Tn.

The value of T; shall be greater than or equal to 0% of Tan.

The exlernal inspectlon Interval shall not exceed five years, as per API 653, para. 4.3.2.2a.
Any corrosion allowance for service until the time of the next inspeclion shall be added to the
Toiye N items 3 & 4,

CONCLUSION
The avalualion shows thal the tank can be safely filled to the 1op of the tank shell or 19" 2"

DN
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HTIXY industrial Services, Inc. Gloaa Harhrs Phoonix. &

ULTRASONIC EXAMINATION - TECHNIQUE SHEET

| Client Name:  Glean Harbors - @bslie: Phoaniz, AZ o
Job Description; UT thickness Measurements
Project Number: o 1 Job or Operation Na.:
Drawing / Part No:  Tank 104 | Serlal or lem No.: NA
AP! 653 / ASME Sec. VARt 5 UT.ASME.3 Rev.1 I API 650, 653 &/or ASME Sec. Vill
Spuclficalion: Procedurs. Acceplance:

SCOPE OF WORK PERFORMED

Thickness measurements wera taken on portions of the; Shelf and both Heads

COMPONENT INFORMATION

Material RIC.S. [1S5 LJAL. Babbiit [ Other: Dimanslons: N/A Thickness: N/A
Component Type. R Plata []Bar [ Pipe [ Tube [0 Forging [0 Extusion []Bilet [ Other:
EXAMINATION TECHNIQUE
Contacl Pulse Echo Longitudinal YWatar Paih: in.
Immersion LI Thru-Trangmission Shear B Delay Line: in.
B EQUIPMENT | CALIBRATION INFORMATION

Scope Manufaciurer:  Panametrles Back Wall Technique | Ref. Signal Amp.:  108+%
Model: Epoch LT | S/N: 070149004 ‘Calibration Slandard Typa: Step Wedge _ |
Transducer Manufacturer:  Panametrics Callbration Standard Materlal:  Carbon Steel

Modsel; D-790 | siN: 803018 Reflector. ] FBH [ ] SOH [ ] Noich

Freq.: SmHy | Size: 375" [ Angle: O° Reflector Sizels):  N/A

Transducer Manufacturer.  N/A Raflocior Deplh{s);, .100" {o 500"

Modal:  A/A 1 SIN. NA DAC Seltings: N/A _

Freq. N/A | Sizer NVA | Angle: N/A Reference Lavel, N/A | Attenuation Correclion: /A
Couplanl. | Cellulose Gell ] _Bstch No: A& Scanning Gan: WA

EXAMINATION RESULTS
Ramarks Sketch f Drawing
‘_Thickness rmeasurements are shown on the tank
drawings and discussed In the summary portion of
the report,
|
Inspector: John Morton ASNT UT Level: §I Date:  07-15-09

G-1




XY Industrial Services, Inc.

Claan Harbors; Phoanix, AZ
Tank 104

ULTRASONIC EXAMINATION - TECHNIQUE SHEET

Clieni Name: Clean Harbors I Jobsile: Phoenix, AZ
Job Description:  UT Corroslon Scans
Project Number: T Jab or Operation No..:
Drawing / Parl No..  Tank 104 | Seriai or ltem No.. _ N/A
API 653 / ASME Sec. VA 5 UT-ASME-1 Rev.1 API 650, 653 &/or ASME Sec. Vil
Specication’ Procedure; Acteplance:
SCOPE OF WORK PERFORMED
Ultrasonic (corrosion} scans were performed on the east side of the shell. -
L .
COMPONENT INFORMATION
Material: BJC.S. [J5S8. AL []Bacbit [JQther Dimenstons: N/A Thicknass: N/A

Component Type: & Plate [J Bar [ ] Pipe [] Tube Forging (] Extrusion ] Billet ] Othar:

EXAMINATION TECHNIQUE

Contact Pulse Echo Longitudinal [ Water Path: in.
Immersion Thru-Transmission _ L1Shear L] Deiay Ling: in.
EQUIPMENT CALIBRATION INFORMATION _
Scope Manulacturer:  Panametrics Back Wal Technique | Ref. Signal Amp..  N/A
Model: Epoch LY | SIN. 070149004 Calibration Standard Type: Step Wedge
Transducer Manufacturer:  Krautkramer Callbration Standard Matenal, Carbon Steel
Model  Gamma | SiN: p09YWH Reflector: [ |FEH [ SDH [ | Notch
Freq.: S5mer | Size. .5"x.5" | Angle: 0° Roflecior Size{s):  N/A B
Transducer Manufaclurer: WA Reflector Depth{s): .100" to .500"
Model. N/A ] SIN: N/A DAC Settings: MN/A
Freg. MN/A ] Size: N/A [ Angle: N/A Reference Level: N/A | Attenuation Correclion:  N/A
Couplant: | Ceflulose Gall | Batch No.; N/A Scanning Gain: M4
EXAMINATION RESULTS
Rermarks Sketch / Drawing

Corroslon data Is shown on the tank drawlngs and

discussed in the summary portion of the repord.

Inspector: John Morlon

ASNT UT Level: I Date: 07-15-09
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36" [Manway Nozzle 270" | _N/A -7 | & |2 FlLine 285 | NIA 1 toder
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6 |B" Emergency Pressure Reiief [ 382" [ NIA -8 | 3/4" [Plugged Coupling N/A | N/A Tank Number of Idert ficaton Pege

& |Cevel Transmitter Nozzle 217 | A ;| Support Leg Details Tank 104 D-1
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E¥X7] Industrial Services, Inc.

Date of Manufacture: 1992 jussumsa)

Mfg. Serial Number: UL ~ 5/N 923700
Standard of Conslruction:  UL-142

National Board Number:  N/A

Specific Gravity: Design _unk. Product <7.0
Product Welght fcu. Fl:  <62.4 pounds

Max. Allow. Work. Pres. 2.5 ps# ossumeny

Max. Allow. Work, Temp.  200°F pysunoq
Operating Pressure: Atmospheric
Qperating Temperature:  Amblent
Design Selsmic Zone: Unk.
Deslgn Wind Load:  Unk
Operaling Level: Full
Gallons /Ft.. 582.63
FOUNDATION
Type: [ Sisb []] Ring Wait
Material: Congreta  [] Graved [ Soif
Clher:
[ TANK SUPPORT
Type: 1 Cracts 1 Skirt O Legs
Dther,
Matetial: [ Stes! [ Concraie J

Clean Harbors, Phoenix, AZ

Tank 301
TANK /VESSEL DATA
[Cllent:  Clean Harbors R ROOF OR UPPER HEAD CONSTRUCTION |
Location: 1340 West Lincoin St. - Malerlal  Carbon Stes! Cor. Allow.  N/A
Phoenix, AZ 85007 - Roof or Head Type: Thickness: 3/16"
0 Frat O Fiat Fiangad 0 Torisph?]ricgf 5!:&13)
fconical MsEherica
'“5.‘;:;:“’“ Last Insp. Clﬂgf“ Ne’g‘:';”p' % g.fji:ﬁ:a{i Ei!hz?: srac:? SUEQOE!ffge fp
External _ 089-26-07  07-15-09 _07-15-11 Dish Depth _N/A Flg. Lenglh _N/A Kn. Radius AVA
Internal __ 09-26-07 07-15-09 07-15-11 Joint Type:
X Welded [ Riveled [18olled [ Lapped Buttad
Service: Flammable Liquid Waste Tank Wold Type: _From both slides Joint EH. N4
Tank \dentification: Tank 307 i ==
Capacity: 5,950 Gals. Haight: #7°1" SHELL CONSTRUCTION
Diameter or Lenglh/width,  8' 11-1/2" Malerial: Carbon Steef Cor. Allow,  N/4
Orientation:  [X] Yortizar ] Horizontat Course T [ 70 [ 3 Er 50 1 68 | 7™ | 8t |
Shape: Circutar {1 Rectanguiar Ht « Length | 85" | 60* | 60" |
Nom. Thk. |3/16”| 318" | 3/16”|
Mig. By: Unk. Joint Type:
Mig. Address: Unk, Walded (JRiveled [Bolted []ispped T Builed
Weld Typa:  From both sides Joint Eff.  N/A

BOTTOM OR LOWER HEAD CONSTRUCTION
Material: Carbon Steel Cor, Allow. N/A

Bollorn or Head Type: Thickness: /4"

< Flat L1 Fiat Flanged [ Torfsphericat (FAO)
(1 Conicat L] Torlonical [ Hemispherical
{1 Eliipiical Other; —
Dish Depth: _N/A Fig. Length N/A Kn. Radius  A/A
Joint Type:
& Welded [ Riveted [ Boited Lapped [ Butted
Weld Type: doinl Eff.  N/A
[ ADDITIONAL INFORMATION
[ Exteral Coating.  Palinted Black & Whita
] Internal Lining: _None
[J Almospheric Venl:  None

] Nomnal Venl:  8"Jayco, MIN; JT-20

&l Emargency Vent: 8" OPW. M/N; 202-F8

([ Pres. Refief Vent: ANone

%) Roof Access:  Catwaik

(< Intarnal Access: _Shel mounted manway

&4 Autogauge Device Level Sensor

X} High Lavel Ingicator T fntarnaf Coils X Groundad
[0] Overffow Vent [0 Externat Jacket X Anchored
[ Cathodic Protection [ Agitator / Mixer

A1




X industrial Services, Inc. Clean Harbors: Phoomx, o

METHODOLOGY

Team Industrial Services was contracted to perform an internal / external inspection an
Storage Tank 301 located at Clean Harbors; Phoenix, AZ facility. This inspection is intended
to meet the mechanical integrity requirements of the various state and federal agencies. This
seclion describes the methods and procedures used (o perform the inspection.

The Inspection reporl is a2 compilation of data obtained through visual inspections,
conversalions with plant perscnal and client supplied information. This includes quantitative
and qualitative data necessary to document the tank’s condilion. The inspector prepares the
field data in accordance with generally accepted standards, cades and good enginearing
practice. Recommendations, such as repairs, service modificalions, maintenance operations,
and additional NDE, are based on the evaluation of the tank's condition. The cantents
contained within the tank are also takean into consideration when making decisions such as
frequency and type of future inspections.

The lalest editions of the below referenced codes and/or slandards were used in defermining the tanks
acceptability,

» API 553 Tank Inspection, Repair, Alteration and Reconstruction.

= API 850; Welded Tanks for Qil Storaga

= AP 2000; Venting Aimospheric & Low-Pressure Storage Tanks

* UL-142; Steel Aboveground Tanks for Flammable & Combustible Liguids

Other Codes and/or Stapdards related 1o work practices

= ASME Sec. V: Nondestructive Testing.

= ASTM E 543-96; Standard Practice for Agencies Performing Nendestructive Testing.
= OSHA; 29 CRF 1910 "Qccupational Safety and Health Standards’

= AP 2015; Safe Enty & Claaning of Petroleum Storage Tanks

The report is divided info six main activitles:
1. Tank/Vessel Data

2, Visual Inspectlon

3. Drawlings

4. Photographs

5. Data Evaluation & Analysis

8. Non-Destruclive Examination

Tank/Vessel Data
The Tank/Vessel Data form was filled out afler the Inspeciion had been completed. It definas the orlginal tank
deslgn parameters, the current deslgn paramelers, the tank hislory, the foundation configuralion and the current

tank configuration. Oniginal client documents, verbal client information and field observations were usad to
complete this form.
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Visual Inspeclion

The visual inspection was parlormed using guidelines set forth In current editions of API, ASME andfor ASTM. All
accessible areas of the lank and ils appurtenances were inspected. Observalions mada durlng this inspection
are lisled In the Summary and Recommendations poriion of this report, The following are some of the essential
slements of the Visual Inspection:

«  Detaction of leaks.

Detection of cracks or potantial crack iniliators.

Detaction of physlcal darmage, such as gouges and scralches.

Detaction of blisters, disbond or separalions of fibarglass piles,

Datection of external corrosion, ercsion ar gel coat fallure,

« Detecllon of appurtenance's which may violale applicable codes, standards or good engingering praclice.
« Delaction of foundalion and/or support deficiencies.

« Verificalion of venfing used for norma) breathing andfor emergency pressure releasa.

Drawings

The drawings show the tanks overall dimensions, general tocation of nozzles, as well as any other pertinent
infarmation.

Pholoaraphs
Photographs were taken 1o show the current conditlon of Ihe tank and its appurtenances.

Data Evaluation & Analysis

Methods described in the current edition of API 653 were used 1o calculate items such as;
o Mpinimum required shall plate thickness

» Corrosion rales

« Ingpeciion inteyvals

« Remalning Life

Definitive Inspeglion

The Deflntttve Inspection is quantitalive inspection of the 1ank components and consisted of the following:
Roof - UT Thickness Suryey

Ulirasonic thickness readings were taken from the cenler of the roof to the nuter perimeter at tocations
shown an the tank drawings.

Shell - UT Thickness Survey

Ultrasonic thickness readings were taken from lop lo boliem at localions showa on the tark drawings.
Bottom (or Figor) - UT Thickness Survey

Ultrasonic thickness readings were taken on the tank botlom at lccations shown on the tank drawings.,
Carroston Scans

A minimum of two 10 x 10" Ultrasonic corrosion scans were done on tha tank bollom. Ona at the tarks
cenler and anothor at the outer perimeler,

if applicable, additicnat corrosion scans were dong on the exlerior of the tank shell where the inlernal visual
inspection found corroslon.

The results of tha UT lhickness surveys are shown on the tank drawings. The resulls of the corrosion scans arg
discussed In the summary porlion of this report. Nozzle thickness measuremants shown on the tank drawing
were laken from the last inspection. Informalion such as he referenced codes, standards or procedures, fype of
equipmant used, etc, can be found on the technigue sheet (s},

Drawings or_Layouis

The drawings show the lanks overall dimensions, general localion of nozzles, nozzle identilicalion numbers, as
well as any other perfinent information. Ultrasenic thicknass data was also recordad on lhe drawings.

B-2
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SUMMARY & RECOMMENDATIONS

Recommendations flalicized

DISCUSION AND HISTORICAL iINFORMATION

This tank is used for the storage of flammable and non-flammable waste liquids. This tank has
a cone roof, a flat bottom, buit welded shell seams and is constructed of carbon steel. The tank
has a UL plate but no name plate, so the date and manufacture is unknown. The only records are
of the inspection performed by myself on 09-26-07. I'm using 1992 for a date of construction, since
that's when the plant was built. All of the tanks at this facllity were probably used elsewhere before
being moved hers in 1992. This tank has not been used since the last inspection. All
recommended corrective actions mentioned in the previous inspection report have been fulfilied by
the client and verified by myself during this inspeclion.

INSPECTION FINDINGS

Exterlor

Roof, Shell & Appurtenances

1) Overall, the tanks coating is oxidized but in fair condition. Some light rust was found af
random areas on the roof, shell, nozzles & anchors. The client has purchased paint and has
plans on spof coating rusted areas.
Spot coat rusted areas prior to the next scheduled inspection.

2}  The NFPA waming label was replaced and is in good condition.
No action necessary.

3) The loose flange bolts for the emergency pressure relief were tightened prior to this inspection.
No action necessary.

4y The area inside tha pressure/vacuum vent has been cleansad and bath pressure and vacuum
relieving devices appear 10 be functioning properly.
Plant personal should perform periodic inspections.

5) The sloppy pressurefvacuum vent nozzle to roof weld was cleaned up and re-welded after |
completed the Internal/external inspection. Welding was performed by Manual Fiores of Vic's
welding on 07-22-09. Visual inspeclion and magnetic parlicle examinations were performed by
Lincoln Mosquera of Team industrial Services on the same day and the weld was found to be
acceptable. The inspection reports and welders certification are attached as part of this report,
see pages G-3 to G-6.

Acceplable, no action necessary.

C-1
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FOUNDATION &/OR SUPPORT SYSTEM

6) A few tight radial cracks were found on the elevated pad. None are in need of repair at this
time,

Perform periodic visual inspections of the foundation and dike area and repair when needed.

7} Except for some rust, the anchors and anchor bolts appear to be in good shape.
No action necessary.

INTERIOR

Rocof, Shell, Bottom & Appurtenances

Prior ta this inspection, the tank was cleaned so thal a proper visual ingpectich could ba performed
on lhe roof, shell and tank bottom.

8) Theinternal visual inspection found the following:

The roof has a general overali pattern of corrosion; external thickness measurements
indicaie a minimum rernaining thickness of 173" (estimated loss of .015", esiimaled
corrosion rate .0006/year),

Acceptable, according to AP! 6563, para 4.2.1.2 the roof only has to have an average
thickness of .090” in any 100 in.” araa and contain no holes.

The shell has a general overall pattern of corrosion. External thickness measurements
indicate a minimum remaining thickness of .178" (eslimated loss of .010", estimated
corrosion rate .0006/year). Al this rate the shell won't reach the minimum allowable
thickness of .100" for aver 50 years. APl 853, para. 4.3.2.1 provides a formula to
determine the inspection interval based on shell corrosion rates. The formula is as foltows;
RCA/4N, where RCA is the remaining corrosion allowance and N is the corrosion rate. The
lesser of 5 years or the results of the formula is to ba used for the inspection interval, In
this case 5 years is the lesser of the two. See "Data Evaluation & Analysis” partion of this
raport for more information.

Accepigble, according to AP 6583, re-inspection is nol due for 10 years. As an exira margin
of safety, I'm recommending the nex! infernal/external inspection be performed in another 2
years or by 07-15-11. The reason for the exira margin of safely is due to factors such as;
inconsistency of products stored inside the tank, varying corrosion rates and lack of
historical information.

Overall the tank battom is in fairly good condition. The tank bottom has a nominal
thickness of .250". Nine areas were found to contain isolated corrosion pits in excess of
050" deep, with the deepest being .080" (remaining thickness at deepest pit is 170",
estimated corrosion rate .0033/year). Al this rate the bottom will reach the minimum
allowable thickness of .100" in 21 years. AP 653 allows for a maximum inspection interval
of 20 years if the corrosion rate is knowr: or 10 years if unknown. API also sets a minimum
remaining tank bottom thickness at the next scheduled inspection; for this tank that
thickness Is .100". Reference API 653 paragraphs 4.4.5.1, 6.4.2.1, 6.4.2.2 & Table 6-1.
See “Data Evaluation & Analysis” portion of this report for moere information.

Cc-2
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Tank 301

Acceptable, according to AP 653, re-irispection is not due for 10 years. As an exira margin
of safety, I'm recommending the next infernal/external inspection be performed in another 2
years or by 07-15-11. The reason for the extra margin of safely is due to factors such as;
inconsistency of products stored insida the tank, varying corresion rates and lack of
historical information.

Although not required at this time, the client should plan to have any corrosion pils in
excess of 050" deap weld overiayed (puddie welded) during the next inspaction. This
action will keep the client form having fo install patches sometirne in the future. If
considered, the client shall ensure the welding contractor has the proper documentation.

s During the last inspection, corrosion estimated to be .040" deep was found on the shell
manway cover. The cover was properly cleaned prior to this inspection and the corrosion is
not a deep as previously estimated, the deepest area found is cloger to .020"

Acceplable, the remaining thickness is well above what's negded.

GENERAL NOTES

9) The client shoutld insure that all mechanical and electrical equipment associated with this tank
is checked periodically for proper function. in addition, visual inspections should be performed

by trained plant persaonal on a regular basis. These checks should also be done on before the
tank is returned to service.

10) The client should retain a copy of this report in their tank files for the life of the tank.

11) Thickness measurements taken during this inspection are essentially the same as taken during
the last inspection. Any differences in measured thicknesses are atlribuied to the varying
jocations where the measurements 1aken and not due to an actual loss or gain in thickness.

CONCLUSION

The tank and its appurtenances were inspected and evaluated to the best of my abilities. | found

no evidence ar issues during my inspection and evaluation that would keep the client from
retuming the tank to service.

APl 0BS Co-t U440
APTAID Cor KXWy
Sy o e
INSPECTED BY: JohnMorton_ ittt DATE: _D7-15-09

Ay recommendations mide Oy tha ﬁ\ﬁ\l itk irapecior o 10 ho vsod 9aly ag A guidaling for making repakt, as fequired by Bre glont Reliher § agan Indusing Sondcos
oot et Insppelar Accen! ranpampbiiy fon the Lunk’s Integrty, evan a¥or 1hesa rocommentiions aig Rllxwed Al af the dalp somphed witu 1N g Junk capon should be
d by an p d I he dasign, censtrucdon and repeir of abave groind plgeage tanks Cilruludans, mcommesdalions ong svaluations ontynod
wil Wn this fiapeel ta ol Yol o inla Gorsidutonon ke nifacty of addteannl foady impazad by wing, seluaue aoiviy or atuched componards Canosan (alz and remaning [e
calcUlations Jre linged ancondiong caused by producls poviowsly sio4d inside Ihe lack. Chamieol, physizl or mechnnizal change 10 the tank andior i centenly may
La i far re-gvaluanon, Formylig commndd In APTEE0 & A5 and good 2nginaoring Judgmant was Lsud fa dojormina thy MLpeclion frequancy ung aoef inapectiss
dates  Thapn datee andlor froquusiclas My dffer ram agenckns o than AR, in which cosa Ing mert ciingest should be follawed,
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ROOF AS VIEWED FROM THE EAST

(R Wl =

[ PHOTO 3 I

SHELL, NORTHEAST SIDE; LOWER NORTH SIDE OF TANK
VIEW SHOWING THE UL PLATE
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(TEAM | .

PHOTOS] : : (PHOTOB] |

PHOTO 8

T LR ;-5_
INTERIOR, ROOF INTERIOR, LOWER WEST SIDE OF TANK

E-2



KXY Industrial Services, Inc. Clean Harbors: Phou e o

LOWER WEST SIDE OF TANK;
VIEW SHOWING LLOCATION OF CORROSION

INTERIOR, LOWER EAST SIDE OF TANK

INTERIOR, TANK BOTTOM; INTERIOR, TANK BOTTOM;
CLOSE-UP OF CORROISON CLOSE-UP OF CORROISON

E-3
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Clean Harbors; Phoenlx, AZ

DATA EVALUATION & ANALYSIS
CORROSION RATE & REMAINING LIFE CALCULATIONS

Dala Time In Service
Bullt Currant Days Waeks | Months Years
7/15/1985 | 7/15/2000 | B8766.00 | 1248.00| 28800 24.00 Date Built Estamated

Tank Bottom Corrosion

Tank 301

D Date Built obtained from Records or Nameplate

Arap Dalo Dale Yaara cr—l Beginning Depth w Remalaing Corroslon Raqad Corresian Yearg lo Ratiramsnt
AHepcted Buill Inspecied Servica Thickness Corroslon wall Rate Thichnaas Afiowance Rotiramenl Data
L internall  07/15/85 | Q7/15/09 | 24.00 0.250 0.080 0.170 0.0033 0.100 0.070 24.000 7/15/2030
1 External| 07/15/85 | 07/15/08 | 24 00 0.250 0.000 0.250 0.0000 0.100 0.150 NIA NIA
cCombined| 07/15/85 0715108 24 00 0.250 0.080 0.170 0.0033 0.100 0.070 21 000 7115/2030
Noles: 1) Calculaled ustng lormulas provided In the 2008 edifion of API 653, para. 4.4.5.1
7 Un-repaired Bottom ) Repaired Bottom
MTR = {Minimum of RT., or RT,,)-Or(SIP,+Up,)
MTR 0.183  Minimum remaining 1hickness at the end of Inlerval Or
0N 2 In service interval; Max 10 yrs if unknown, 20 yrs if known
RT,. 0.250  Minumum lhickness fram external corrosion after repairs
Rl 0.170  Minumum thickness lrom lalernal corrosion after rapalrs
S1P, 0.0033  Maximum rale of un-repaired internsl corrosion
n, 0.0000 Maximum rate of external cornasion
Tank Shell Corrosion
Aros Date Qala Yaars of Baginning Depth Romalning Corraslon Rag'ad Corrosion Years Lo Retlrament
Aftocied Bulle (napected Sarvica Thickness Carraslon Wall Rale Thickntss Allowance Asllrarmeny Dala
internet]  07/15/85 | 07/15/09 | 24.00 0.188 0.010 0.178 0.0004 0.100 0.078 187.200 9/26/2108
Externnl| Q715185 | 07/15/08 | 24.00 0.188 0.000 0.188 0.0000 0.100 0.088 NIA NiA
Comblred| 0715785 | 07/15/08 | 24.00 0.188 0.010 0.178 0.0004 0.100 0.078 187.200 $/26/2196
Notes: 1) The requirad lhickness shall be the lesser of the cuirant calculaled 1hickness or 100"
Average Shell Thickness Determination of Corroded Areas
L=3.7 O D t % Elav. L L/5 T::m:: E,If:::: ;“r;:::;i
12 00 0.178 NiA NiA NiA 1 NIA N{A
L = Lengtn In inches where hoop siress ts assumed 10 average out around local discontinuities 2 NIA NIA
D = Tank Dtemeter In feal 3 NiA NIA
I; = Least Thicknass in inches of Carroded Area 4 NIA NiA
1; Elav, = Elevation or Distance from the top of the tank t¢ he area of least Ihckness 5 N/A NiA
1, = Average Thickness of five eqully spaced lhichess measuremenls Average t, —p NiA

Noles: 1) Mo locallzed areas of corrosion found, “Averags Shell Thickness Determinalion” not required
2) Y, value shall be used in shell's required thickness calculalions on page F-2

UT Inspection Inlerval = Lesser ol RCA/2N or 1§ years
RCA2N = 93.60 RCAJAN = 46.80

Conclusion:

External Inspection Inlerval = Lasser of RCAMN or 5 years

Tank Bollom Cerrosion Evaluallon: Tank can be relumed to service and used for iwe years before another infemal inspection is required,

Tank Shel Corrosion Evalvallon: Tank can be returned to service and used for iwo years before another exlemal inspaclion Js requlred.

F-1
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DATA EVALUATION & ANALYSIS
REQUIRED THICKNESS DETERMINATION

Sheli Design Method To Be Used

Enter “VDP" lor variable design poinl meihod i
or "CFI" for ona (ool mathod Tank Diameter 10
Spocific Gravity 1.0

Table 1: Original Tank Data

Course | Helght Hs&lght‘l Torig.w Mat'erl Min. Min. |__Allow. Stress Joint
Number | (In.) (ft.) {In.} 5 2 o | Yield* | Tenslle® | Product | Water | Efficioncy
1 85.00 07.08 188" C.S. 30,000 55,000 | 23,600 | 26,000 070 |
2 §0.00 05.00 158" C.8. 30,000 55,000 23,600 [ 26,000 Q.70
3 80.00 05.00 188" C.S, 30,000 | 55,000 26,000 | 27.000 0.70
Total 205.00 17.08

* M shefl malarial |5 known; Miaimum yield, Minimum Tensile & Allpwabia Sbiess liguras wera obtained from APL 853, lable 4.1,
* i shell material is unknewn; Minimum yisid, Minlmum Teosiie & Allowsblo Slress Bgures derived by uging the lormulas In AP 553,
Welded lanks - para. 433 Rivelad lanks - para. 4,3.4.

Table 2: Calculated Tank Data

Course T, T, T min Calculated | Shell Chack Product Shell check Water
Number {inch) {inch) Product i Water H. (ft} TiCheck | T,Check | T,Check | T,Chack

1 0.180 | 0.180 025 023 16.08 Yes Yes Yos Yos

2 0.181 0.181 .014 013 9.00 Yes Yes Yes Yes

k] m.181 0.178 006 006 4,00 Yes Yes Yes Yes
Calculata:
New Fill Helght For Product: New Fill Height For Water:

Citlearole orby H shall cduraar are il adaguita due 10 minimum o puerage dicknosns {11 o T2) toling Jozz than thaknost reguiied (T regd). Sea nesl nape 4 anewer is yos

Notas:

Requirements for continued operations per ARPI 653, Section 4.3.3 or 4.3.4:

Tomin (oF required thickness) = 2.5'H-1"D*G / §*E (use tha greater of T, in Table 2 or .100" thick)
No pitting shall be greater than one half the T, 0r exceed 2" in 8" in a verllcal direction.

The value of T, shall be grealer than or egual to Ty,

The value of T, shall be greater than or aqual to 60% of T

The external inspection interval shall no! exceed five years, as per APl 653, para. 4.3.3.2a,
Any corrosion allowance for service unill 1he time of tha next inspection shall be added to the
Touns initems 3 & 4,

CONCLUSION
The evaluation shows that the tank can be safely filled to the lop of the tank shell or 17° 1"

oA N -
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ULTRASONIC EXAMINATION - TECHNIQUE SHEET

rClient Name: Clean Harbors _ j Jobsite: Phoenlx, AZ
Job Description; UT Yhickness Measuremants
Project Numbar; ‘ Job or Qperation No.. )
Drawing / Part No.: _Tank 301 ‘ | Serial or Item No.:_ N/A
| AP 653 / ASME Sec. VAn. 5 UT.ASME.3 Rev.1 l API 650, 653 &/or ASME Sec. ViIll
Spacificalion: Procedure: ] Aceaplange:
SCOPE OF WORK PERFCRMED

Thickness measurements were taken on portions of the; Roof, Shell & Tank Bottom

COMPONENT INFORMATION
Matenal; CS8. L3188, [Ja. [JBapbitt [JOCther: Dimenslons: N/A Thickness: N/A
Component Type: X Plate [ 18ar X Pipe [[1Tube [T} Forging [ Extrusion [ Bilet [ Other:
EXAMINATION TECHNIQUE
Cortact Pulse Echo Longiludinal Water Pati: in.
L Immarsion | ] Thru-Transmission Shaar Oelay Line: in.
[ EQUIPMENT — CAUBRATION INFORMATION
Scope Manufacturer:  Panamaetrics Bd Back Wall Technigue | Ref. Signal Amp..  100+%
iodel: Epoch LT | 8/N: 070149004 Calibration Siandard Type. Step Wedge
Transducar Manufaciurer:  Panametries Cafibration Slandard Matanial,  Carbon Stael
Maodel: D-790 1_S/N: 803018 Reflector: [ JFBH [ ] SDH ] Notch
Freq.: Smte | Size: 375" | Angle: 0° Raflector Size(s), WA
Transducer Manufacturer.  N/A Reflector Cepth(s). 100" to .500"
Modsl: N/A | SIN: N/A _ DAC Setlings: N/A
Freg; M/ | Size: N/A [ Angle: N/A Reference Level: N/A [ Adenualion Correction:  W/A
Couplant: | Celiulose Gell | Balch No.: N/A Scanning Galn: ~ N/A
EXAMINATION RESULTS
Remarks Skatch / Drawing
Thickness measuraments are shown on the tank
drawings and discussed /n the summary portion of
the report.
\
Inspecior; John Morten ASNT UT Level: ) Date: 07-15-09
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X Industrial Services, Inc.

Clean Harrors; Phoentx, AZ
Tank 301

ULTRASONIC EXAMINATION - TECHNIQUE SHEET

Client Mame: Clean Harbors [ Jobisite: Phoenix, AZ -
Job Descriplion: UT Corrosion Scans
| Project Number: | Job or Operation No.:
Drawing / Part No.:  Tank 301 LSerIaI or llem No.: N/A
APl 653 / ASME Sec. VAL 5 UT-ASME.-1 Rev.1 API 650, 653 &/or ASME Sec. Vill
Specticatipn: Procedure: Acceplonca:
SCOPE OF WORK PERFORMED ]
Ultrasonic (corrosion} scans were performad on random areas of the tank bottom and shell.
COMPONENT INFORMATION
Materigh CS. [158S. [a. [Jeabbit O Cther: Dimensions; N/A Thickness: NA
Componenl Type: § Plale [ ]Bar (] Pipe [JTube [JForging (] Extusion [Tl Butet [ Other:
[ EXAMINATION TECHNIQUE
Conlact <] Puise Echo B4 Longitudinat Water Palh: in.
1 Immersion Thru-Transmisslon Shear Delay Line: in.
r_ EQUIPMENT ] CALBRATION INFORMATION
Scope Manufaclurer.  Panamelrics N [ ] Back Wali Techniqua [ Ref. Signal Amp..  N/3
Madel: Epoch LT | SIN: 070745004 Calibraiion Standard Tyne: Step Wedge
Transducar Manufaclurer,  Krautkramer Calibration Slandard Matedal:  Carbon Steel __
Model: Gamma ] | SiN: 009YWH Reflecior. [JFBH [ SDH T JNoich
Freq.: 5miz | Size: .5"x.5" | Angle: 0° ReNeclor Size{s). _ M/A
Transducer Manufacturer.  N/A Reflector Depth(s). . 100" {0 .500" _ =
Model: A/A | S/N: M4 DAC Saltings' N/A .
Freq.. A/A | Siza. AVA |_Angla: WA Rafarence Level: A/A | Allenuation Correclion:  N/A
Couptanl: | Cellulose Gell T Balch No.. N/A Scanning Gain.  N/A
EXAMINATION RESULTS
Remarks T Sketch ! Drawlng
Carrosion dafa Is shown on the tank drawings and
discussed in the summary portion of the report,
LN
Inspector; John Morton ASNT UT Level; iI Oate: 07-15-09
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Test and Inspection Procadure %
Supplemant e

| __Page 1 of 1___']

VISUAL EXAMINATION INSPECTION REPORT

JobioraarNo, J2890 148

. Pago . of
Customer ‘Z_fd‘/ & R Location, %Eﬂi){ A Z._____ Dato _ 724 -9
Customer Drder Number : Part Number _Jas K4 30]

S (s) M4 Componant 1.D,_pREL5u 48/ Vacian
Procedure . . :
Specification __ ol £odE Materlal _ (/%
Configurattoo Dipmster/,ongth Thickness
Pull Pegetration ) Fillet [pfm Other [
Equipment ' . Smtus
Flash Light lI’]/ Direet Visual IB/ Root Fauk ﬁ;//#
White Light Intensity 200 _ Footcandles Romots Viswl [ WELD owly +o l§
{rotpimum 1006 required) Pro-clesning Roquired ]
Mirror f Accoss within 24" & 3¢¢ ]
Magnifter [ Regtrictions
Ruler [E' WJ{E
Crhera |
oher W campmsEGHsE L
INSPECTION RESULTS
YES NG /A, ACC REJ
CRACKS O IE/ O (] O
LINBAR INDICATION o . g/’ O 3 !
LACKM OF PUSION oo | L 0

' ARC STRIKES O [E( O 0 O
POROSITY | Ef O (W O
SLAG O E( a EI 0
UNDERCUT | [E( O 0 a
OVERLAP il IIE( O 0 (]

GOUGES O IB/ A Cl O
PITTING 0 E{ O | O
EVIDENCE OF LEAKAGE [ O EE/ | O,
Ao, PNCOUR R HO300TRA
i . o4\ S (N )
Techricion (Prin) _Lywgold é_{oiﬁgggg Level (WL OZHP95] A {0

Teckmician Slgnantre 57" o1 oo e Dete _ J-Ad-09

R



Test and Inspaction Procedure FORM .MT'i
Supplarnant Rev: O
. Page 1 of 1
MAGNETIC PARTICLE INSPECTION REPORT
JobiOrderNo: {2 A0S , Page of
. -

EuslomrwﬁHAR&Q@ocatfon PUDERIY AZ | D3 7-271-0A [SO# N/ _J
Sold : - , ; -
el N/ partumber ERESEARE LT Tier201
Gustomer Qrder Number SN(8) NG
Procedure MT-ASME Descripion  TANK REOF PRAET WELD D
Specification _ NON- COD g . Nozzie ®o
Scope of Examinaton N 1M EAR, Materis! C'/Q

ND CRACK, Heat Number N/AL
Quantity 4 - Heat Code NIA

TEST PARAMETERS
werd  orYE wvel@  oer]
Mognatizing Source: ’
Manulscturer PXRAKEETR  Maded YZ0OD  SetalNo. 17440 Oats of Caltoraton (o~ 5 ~ O
Wagnetic Particla Materals: .
Bmnd MAGHNAT LAY Type DR POADER Baich Numberte} OO T
Golor REr : Bath Concentratlon /A o1t 100ml
Uitraviglet Light Data; ' :
Bmc::tfgm Mfp. NJA Model N /4 Setinf Mo, 8 /A sty @ 16 /A uW { em?
ULV, Meter Mig. N/A Madel N /A Sarfal No. N /A Date t Calibrstion N/ A
White Light Ostar
Wihite Light Intanaity st Work Surface Foot Candies
White Light Malar \g Modsl _  SereNo. Dale of Calloration.
Magnetieing Curront; v .
Yoka ﬁ Longliudins! Ampa CheularAmps Damagnetization N / A
INSPECTION RESULTS

Acceptable .= Unacceptable

fovwts WD _INDUATIONS NOTED

NESTOR. < - RAMMOS

AN (PRIN
ML L /é'— - il

LEVEL,
URE > Rudm ASSIBTANT 1 gll

THIE FEPORT 1S EXPRESSLY LIMITED TO TEAM INDUSTRIAL SERVICES INTERFRETATION OF THE RESULTS
ORTAINED FROM THE TEST SPECIFIED AND DOES NOT CONSTITUTE A RESPRESENTATION WARRANTY OR
GUARANTY OF THE ACTUAL CONDITION OF THE MATERIALS TESTED. TIS! axprassly disclaims any reaponsibliity

for any loas cost damage or expansa including personal Injury or death caused by or atinbuted to TISi misinterpretation
of condidons or the parformance of any test,

¢ &4
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PNIL

Phoorlh. Nationgl Lﬂbum:oﬂu. Inp,
2077 k. Chaunbéca Scruar, Phasnic AZ, 83030
P B(EAN 8987 - R GUQ a4 aaﬂn Worrwr Pk 5O

WELDER PERFORMANCE QUALIFICATION RECORD(WPQ)

ASME SECTION IX, QW-301.4

’ IDENVIFICATION
CQWPANY NAME Vig's Welging PHL FROJEGT ND. 26207197 | DATE | OTRIT/G8
WELDER NAME Marwe! Flotsd 10 4579 QUAL DATE  D7/1/00
ﬂpmmo PROCESS{ESR]  GMAW PHL LABAQ.  WTbh7im ‘:!;V!l ;& gz.m-ow
TVPE MANUALXY  MACHINE 0 SEMMAUTOMATICo  AUTOMATIOD | TERTI  Supsesuy
VARIABLES (QWW-150} ) ACTUAL VALIEE i " AANGE QUALIFIED
—ndor T AL : ,
BACKING ([QW-02) Gpen Matal Backing £ - wkh vrwathout , F4.and [war - %4t AF hachgmige
ASME P-No, T0 ASME PuNo, EOW03) P11 PeiloPad | P-f tuegf Pl PN, 38, P, 41 tyough 49,
PLATE OR PIFE (Enbw clamoter, 1 o) | Fign. 2 " d | Plpw, 2 38" din. | Piper 19 cha, s unimilod
' PLLER METAL SPECIFICATION (QW-408) | SFAS. gFas SFA 5.1
AWS Ko, (Claxs), E6010 ETO1R SYSIT Y F it
| FILLIR METAL F40, 3 s £4 3 logar yibi the parsmaters o1 this VPQ
GONBUMABLE INSERT FOR GTAW Ve W s
\WELD DEPOSIT THIOKNESS 0123 0,500 Urfinited
WELBING PORITION (QW-405) <] .3 A
[ UrHLOOWRHILL PROGRE SSI0N Yphul Lphit Uptin
BACKING GAS (QW-408) g’ | W
GMARY TRANEFER MODE (0W-408) 1 s nin wa
GTAW CURRENT TYFEFOLARITY DCEN e s
GTHER FMet Waidn Filled "Weids Al Hiatwaids
_ - YESTRESULTE
TESY CGUPON MARK o Al nak o
VISUAL EXAMINATION (OW-302.4) Pos nis na we |
GUOEDBEND TRITY TYPE v wa aha v
QUIDED BAND TEST RESULTS a wa o nin
.| FLLEY wELD EONCAVITYICONVEXITY i . wa | i
FLET BiZe - s am “nh
RRACT. TEBY LENGTH & PERCENT OF DEFECTS nia n ™ o
MAGROTEST FUSIQN ™ n iy nis
| RADIOGRAPHIC TEST RESULTS (W04 & 305) Pas Wa a wa
TESTS CONDUTTED BY A Zunan BURNL DATE: a1mIKe
QUALIFICATIIN ADBIKISTERED BY Chant DATE! THonne

PHL ooy il the clEraile iy retord 2ty cared sod ol e h!lcwpunm TEDRr, waid i),
e (10 20 o s AL & paroctad g or iny

iy, pranily, o fagteedodaian, Wit wptmiers 5D b |nglndked or rtiend i,

RENEWED BY,

Jowp ot ey aodnduegon YU OA nhnlhr-m efmmmmhﬂmcm. A bsrania
St inchadien 0 il et jo gl L v sty waeled

1. Mo sine”

Mo T snen o
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=——3" Pipe
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W s E
Lifing Lygs
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+ -
. 56
-«—Bstes
¥
4
- - Y5 115m  »
171 80
] ¥ Anchors:
T 1 LY
85" )
N-2, 3, 4—»
u LJ O~=1N-5
Y. . ¥

ARChors.

— Elavated Concrate Foundanon

-, Thickness B Thicknéss
Nos, | S | Norze Descripin o il Nozzie Deacription o P LAY Industrial Services, Inc.
N-1 1 24" Manvwmy Nozzia 240" | .188" N-8 0 A o - Teren By
N-2 _|Suchon Line Nozzle 215 [ NiA N-9 3 | NA o
N-3 Suction Line Nozzle 215 | NA N-10 N/A, A Luglean Harbors L £
N-4 Soction Line Nozzia 205 | NiA | [NAd 703 | WiA N
N5 | 7 [Suction Line Nozale 215 | s | [N12 | 172 [Plugged Couphng KA | NiA Phoenix, AZ - 07-15-09
N& | 8 _|Pres.Aac, Conservation Vent Nozzle | 310 | NiA T Tans Muanier o idenifcasion " b
N-7 | 8 [Level Sensor Noxzia 2107 | WA | Tank 301 —

Anchor Details
320° Thk
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; J " 2514 N, 33" Ave.
Phacnix, AZ 85009
Phone: 602-269-7868

Fax: 602-209-9784
industrialservices.com

Industrial Services, Inc.

TANK INSPECTION REPORT

CLEAN HARBORS
PHOENIX, AZ

STORAGE TANK 303

EXTERNAL / INTERNAL INSPECTION

COMPLETED 10-14-09
Team Work Order #12830215



Clean Harbors; Phoenix, AZ

1° Industrial Services, Inc. S
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I Industrial Services, Inc.

Gloan Harhors; Phoonlx, AZ

Tank 303
Cllant: Clean Harbors 7 ROOCF OR UPPER HEAD CONSTRUCTION
{ocation: 1340 West Lincoln St. - Material, Carbon Steel Cor. Allow. N/A
Phoenix, AZ 85007 Roof or Head Type: . Thickness: 3/16"_
[ Fiat [D] Flat Flange g Torlspherical (F&D)
— 1 Conical Toriconical Hamispherical
! “‘*"{’ﬁ“’" Last lasp. CI:::T‘ ”“’g‘:‘f”- [] Efiptical Other: _Self Supporting
Edemal _'07-18-09 10-14-09 10-14-11 Dish Depth: N4 Flg. Length _N/A Kn. Radlus /A
infernal /A 10-14-09 101411 Joint Type:
: ) waided [Rivelad [JBolted [ Lapped Butled
Service: Flammable Liquid Waste Tank R Wald Type: _From both sides JOnLEf.  AA |
Tank dantification. _Tank 303
Capacity. 10,008 Gals. Height: 17' 2" SHELL CONSTRUCTION
Diamater or LengthAidth: 9’ 11-1/2" Material: Carbon Steel Cor. Allow. N/A
Orlentation: Vertiza! [ Horlzantat Course A% [ 2% 3% | 4 55 [ g 7T g |
Shape: & Circutar [ Rectangufer Ht. o Length | 857 | 60" | 60~
I Nom. Thk. | 3716”1 316" | 3/16”
Mig. By: Unk. Joint Type:
Mfg. Address: LUnk, X Weldad [JRiveted [JBoftad [JLappsd [ Butted
Weld Type: _From bath sides JontEff. NA
Date of Manufacture: 7982 fusumeas) —
Mig. Serial Number: _Unk. i BOTTOM OR LOWER HEAD CONSTRUCTION
Standard of Construclion: {L-142 Material: Carbon Steel Cor. Allow. _N/A
Nallonal Board Numbaer: N/A Bottom or Head Type: Thickness: 1/4”
Spacific Gravity: Deslgn Upk. Product <1.0 Flat [ Frat Flanged - [J Torfspherical (F&D)
Product Weight / cu. Ft:  <62.4 pounds H ot L] Toricontea) - L1 Hemisphericaf
Max. Allow. Work, Pres. 2.5 pst arsumen) '
Max. Allow. Work. Temp.  200°F pssumon Dish Dapth: N/A Flg. Length M4 Kn. Radius AW/A
Opsrating Pressure: Atmospheric Joint Type:
Operating Temperature:  Amblent & Weided. O Riveted [ Botted TR Laplma": ) I?Wiuned
Design Selsmilc Zone: Unk, Weld Type: Joint £ff, WA
Design Wind Load:  Unh.
Oper.;nng Level: Full ADDITIONAL INFORMATION
Gallons / FL:  582.63 Extarnal Costing; _Painted Black & White
O Internal Lining: _MNone
[ Atmospheric Venl:  None
Tvoe: FOUNDATION [ Marmal Vent: 8" Clay & Baifgy, MIN; T56-2 yox. presssor. vas.)
ype: BJ Stats 0 Ring We O Emergency Vant: Removed
Matarlal: [ Concrete [ Gravet [ Soff [ Pres. Relief Vent: Nome
Other: (X Roof Access: _Catwalk
4 Inlernal Accass: Shell mounted manway
TANK SUPPORT I Autogauge Device: Level & High Alarms (o bs Instatled
Type: O Cradte 1 Skirt [ Legs [} High Leve! Indicator 3 internal Coits X Grounded
Cthar; [ Overflow Vent [0 Extemal Jacket Ancheorerd
Materlal:  [J Staaf L Concrate (3 Cathodic Protaction [ Aghator / Mixer

“Last exlernad Inspection partlal anly.

A-1



© . . an Har . Phoanix, AZ
HAX Industrial Services, Inc. e b Pk 303

METHODOLOGY

Team Industrial Services was contracted to perform an internal / external inspection on
Storage Tank 303 located at Clean Harbors; Phoenix, AZ faciity. This inspection is intanded
io meet the mechanical integrity requirements of various state and federal agencies. This
section describes the methods and procedures used to perform the inspection.

The inspection report is a compilation of data obtained through visual inspéctions,
conversations with plant personal and client supplied information. This includes quantitative
and qualitative data necessary to document the tank’s condition. The ingpector prepares the
field data in accordance with generally accepted standards, codes and good engineering
practice. Recommendations, such as repairs, service modifications, maintenance operations,
and additional NDE, are based an the evaluation of the tank's condition. The contents
contained within tha tank are also taken into consideration when making decisions such as
frequency and type of future inspections.

Tha latest edilions of the balow referenced ¢codes andlor standards wera used in determining the tanks
acceptabllity.

= API 853: Tank inspection, Repair, Alleration and Reconstruction.

= AP| 850; Welded Tanks for Oll Storage

= AP| 2000; Venting Atmospheric & Low-Pressure Storage Tanks

» UL-142; Steel Aboveground Tanks for Flammable & Combustibie Liquids

Other Codes andfor Standards relaied to work practices
= ASME Sec. V; Nondestrucliva Testing.

» ASTM E 543-96; Standard Practice for Agancles Performing Nondestruclive Tesling.
» QSHA; 29 CRF 1910 "Occupational Safety and Heailth Standards”
= AP1 2015; Safe Entry & Cleaning of Pelroleum Storagae Tanks

The report is divided Inlo six main aclivilies:
Tank/Vessel Dala

Visual Inspectlon

Drawings

Photographs

Data Evaluation & Analysis
Non-Deslruclive Examination

Tank/Vessel Data

The Tank/Vessel Data form was filled out after the inspection had been completed. It defines the original tank
design parameters, the current deslgn parameters, the tank history, the foundation configuration and the current
tank configuratlon. Origlnal client documents, verbal clignt information and field observatlons were used to
complete this form.

e

B-1



Clean Harbore; Phoanlx, AZ

Y Industrial Services, Inc. o 04

Visual [ngpection
The visual Inspectlon was performed using guidelines set forth in eurren aditions of AP|, ASME and/or ASTM. All

accessible areas of the tank and its appurtenences were inspaclad. Obsecvatlons made during this Inspeclion
are fistad in lhe Summary and Recommendalions portion of this reporl. The following are some of the essential
elements of (he Visual inspection:
« Deteclion of lsaks.
Detectlon of cracks or potential crack initialors.
Detection of physical damage, such as gouges or danis.
Detaction of buckles or athar forms of distertion,
Detection of corrosion, erosion or other forms of degradation.
Detection of appurlenance's which may violate applicable codes, standards or good anglneering practice,
Deleclion of foundalion andfor support deficiencles.
Verification of venting used for normal breathlng and/or emergency prassure releass.

Orawinps
The drawings show tha tanks overall dimensions, general location of nozzles, as well as any other pertinent

information.

Photographs
Photographs wera taken to show the currant condition of tha tank and its appurtenances.

Data Evaluation & Analysis

Methods dascribaed in the current sdition of API 853 weare used lo calculate ltems such as;
* Minlmum raquirad shell plate thickness

« Corroslon rates

= Inspection Inlervals

+ Remaining Lifa

Deafinitive Inspection
The Definitlve Inspectlon is quantitative Inspection of the tank companenis and consisted of the following:

Roof - UT Thickness Survey
Ultrasonic Ihickness readings were lakan from the canter of the roof to the cuter perimeter at locatlons
shown on the lank drawings,

Shell - UT Thickness Sujvey
Ultrasonic thickness readings were taken from top (o bottom at locations shown on (he tank drawings.

Boitom {or Floor} - UT Thigkness Sugve
Uitrasonic thickness readings wers taken on the tank bottom at locations shown on the tank drawings.

Nozzie - UT Thickness Survey
Three to four ullrasonlc thickness readings were laken on each of the applicable nozzles and tha lowest
readings racorded on tha tank drawings.

Corrosion Scans

Thres 10 x 10" Ultraganic corrosion scans were done an the tank bottom; one al the tanks center, one al
Lha outer perimster and another betwaen the iwa. In addilion, corrosion scans were done on the extarior of
the fank at the top of the shell and at two locations on the roof,

The results of the UT thicknass surveys and coroslon scans are discussad in the summary portion of this report
and shown on the tank drawings. Information such as the referenced codes, standards or procedures, type of
equipmant used, efe, can be found an the tachnigue sheet (s).
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SUMMARY & RECOMMENDATIONS

Recommandations ifalicized

DISCUSION AND HISTORICAL INFORMATION

This tank is used for the storage of flammable and non-flammable waste liquids. This tank has
a cone roof, a flat bottom, hutt welded shell seams and is constructed of carbon steel. The tank
has a UL plate but no name plate, so the date and manufacture is unknown. The only records are
of a partial external inspection performed by myself on 07-15-09. I'm using 1992 for a date of
construction, since that's when the plant was built. All of the tanks at this facility were probably
used slsewhere before being moved here in 1882, This tank has hol been used since the last
inspection,

INSPECTION FINDINGS

Exterior

Roof, Shell & Appurtenances

1) Overall, the tanks coating is oxidized but in fair condition. Soma light rust was found at
random areas on the roof, shell, nozzles & anchors. Tha client has purchased paint and has
plans on spot coating rusted areas.
Spot coat rusted areas prior to the next scheduled Inspection.

2) The current NFPA warning label has no hazard classifications numbers other than O's.
Deatermine classification and apply proper numbers fo the NFPA label.

3) The rubber seal for the vacuum side of the pressure/vacuum vent was hard and cracked. The
plant installed a newer seal that's in good shape,
No action necessary.

FOUNDATION &/OR SUPPORT SYSTEM
4) Except for somae rust, the anchors and anchor bolts appear to be in good shape.
No action necessery.
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INTERIOR

Roof, Shell, Bottorn & Appurtenances

Prior to this inspection, the tank was cleaned so that a proper visual inspection could be performed
on the roof, shell and tank boltom.

5) The internal visual inspection found the following:

The roof has a general overall pattern of corrosion; external thickness measurements
indicate a minimum remaining thickness of .165" {estimated loss of .025", estimated
corroslon rate .001/year).

Acceptabile, according to APl 653, para 4.2.1.2 the roof only has to have an average
thickness of .090" in any 100 in.? area and contain no holes.

The shell has random areas with corrosion pits up to 035" deep. The estimated corrosion
rate equals .0014/year; at this rate the shell should reach the minimum allowable thickness
of 100" in 38 years. API653, para. 6.3.2.1 provides a formula to determine the inspection
interval based on shell corrosion rales. The formuta is as follows; RCA/4N, where RCA is
the remaining corrosion atlowance and N Is the corrosion rale. The lesser of 6 years or the
results of the formula s to be used for the inspection interval. In this case 6 years is the
lesser of the two. See "Data Evaluation & Analysis” portion of this report for more
information.

Acceptable, according to formulas provided in APl 653, para 6.3.2.1 re-inspection Is not
due for another 5 years. As an extra margin of safety, I'm recommending the next
internalfexternal inspection be performad in another 2 years or by 10-14-11. The reason
for the exira margin of safety Is due fo factors such as; inconsistency of products sfored
inside the tank, varying corrosion rates and fack of historical information.

The tank bottom has a random paltern of corrosion up lo .020" deep. The estimated
carrosion rate equals .0008/year, at this rate the boltam won't reach the minimum aliowable
thickness of .100" for over 50 years. API 653 allows for a maximum inspection interval of
20 years if the corrosion rate is known or 10 years if unknown. API also sets a minimum
remaining tank bottom thickness at the next scheduled inspection; for this tank that
thickness is .100". Reference API 653 paragraphs 4.4.5.1,8.4.2.1, 6.4.2.2 & Table 6-1.
See “Data Evaluation & Analysis" portion of this report for more information,

Acceplable, according to API 653, ra-inspection is not due for 6 years. As an exifra margin
of safety, I'm recommending the next infemal/external inspection be performed in another 2
years or by 10-14-11. The reason for the extra margin of safety is due to faclors such as;
inconsistency of products stored inside the tank, varying corrosion rates and lack of
historical information.

6) The ultrasonic corrosion scans done on the tank bottom found no signs of underside corrosion.
Acceptable

C-2
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GENERAL NOTES

7y The client should insure that all mechanical and electrical equipment associated with this tank
Is checked periadically for proper function. in addition, visual inspections should be performed
by trained plani personal on a regular basis. These checks should also be done on bafore the
tank is returned to service:

8) The client should retain a copy of this report in their tank files for tha life of the tank.

9) Thickness measurements taken during this inspection are essentially the same as taken during
the last inspection. Any differences in measured thicknesses are attributed to the varying
locations where the measurements taken and not due to an actual loss or gain in thickness,

CONCLUSION

The tank and Its appurtenances were [nspecied and evaluated to the best of my abilities. | found
no avidence or issues during my inspection and evaluation that would keep the cllent from
returning the tank ta service.

ATL OS5 3 Crt, K043
AL BAD Coe, F1EDeR
AP B0 Cor, RTRY
AP TER Carl_ 434910

INSPECTED BY: John Morton e tmanirerss  DATE: _10-14-08

Any (bt ommendalions mado by the AFI Inzpecior arg 1o be usid erly Ae p Qudaling fgr meking rapalrs, & requirsd by Ihe cien. Npltker Toam Industlal Senice
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BN’ Industrial Services, Inc. Clean Harbors: Phoenix. AZ

Tank 303

DATA EVALUATION & ANALYSIS
CORROSION RATE & REMAINING LIFE CALCULATIONS

Date Time tn Service ] Date Built obtained from Records or Namepiate
Bullt Current Days Weeks | Months Years ]
)
711511985 | 10/14/2008| 8857.00 | 1260.96| 20008 | 24.25 [] Date Bullt Estamated

Tank Bottom Corrosion

Arga Dals Dale Vanrﬂ Beginning Dapth Remelning Comesion Req'ed Corroslon Years (o Reilremant
Affocted Bullt Inspacied Sarvice Thickness Cormsion Woll fista Thickness Allowanbs Ratirament Date

Imornal| D7/15/85 10/14/08 24.25 0.240 0.020 0.220 0.0008 0.100 0.120 145.495 4/14/2155
External|  07/15/85 10/14/09 24.25 0.240 0.000 0.240 0.0000 0.100 0.140 NIA N/A

Comblned| Q7/15/85 10/14/09 2425 0.240 0.020 0.220 0.0008 0.100 0.120 145.485 4114/2155

Notes: 1) Calculated using formulas providesd In the 2008 edilion of AP 853, para. 4.4.5.1

Un-repalred Bottom [] repalred Botom
MTR = (Minimum of KTy, or RT,,)-Or{StP,+Up,)
MTR 0.218  Minimum remalning thickness at the end of interval Or
Q, 2 In service interval, Max 10 yrs if unknown, 20 yrs if known
RTy, 0.240  Minumum Lhickness from extarnal corrosion after repalrs
Rty 0.220 Minumum thickness from imernal corrasion aller repairs
SR, 0.0008 Maximum rate of un-repaired jnlernal conrosion
Ut 0.0000 Maximum rale of extemal corrosion

Tank Shall Corrosion

Araa Deta Data Yearmof | Bsphring Depih Ramalning Corragion Regqed GCaorrosion Yaars lo Refirament
Aftgctad Bulit frapested Service Thicknass Carroslon Wall Rale Thicknass Alowonog Retlremeont Dala
Intarant|  O7/15/85 10/14/08 24.25 0190 0.035 0.155 0.0014 0.100 0.055 38.106 111222047
External] 07/15/85 10/14/08 24.25 0.180 0.000 0.180 0.0000 0.100 0.090 NIA N/A
Comblned| 07/15/85 10/14/08 24.25 0.180 0.035 0.155 0.0014 0.100 0.055 38.108 11122/2047

Noles: 1) The required thickness shall be the lesser of the current celculated thickness or 100"

Average Shell Thickness Determination of Corroded Areas

L=37 VW?— D 2 1 Elev. L Lis [ T;:::z:a fo‘:;n;:i m?:::-,,
10.00 0.185 3.00 4.61 0.82 1 1.18 0.190
L = Lenglk in inches whera hoop siress [s assumed to average oul around local discontinuities 2 2,08 0.185
D = Tank Dismeler In feet 3 3.00 0.155
tz = Leasl Thickness In inches of Corroded Area 4 3.92 0.190
ly Elev. = Elevalion or Distance from the bollom of Lhe tank o the srea of least thickness 5 4.64 0,108
t, = Average Thickness of five eqully speced lhicness measuraments Average t; —p 0.1838
Notes: 1) Calculaled using formulas provided in the 2008 edition of AP] 853, para. 4.3.2.1
2) I &1, values shalt be used in shell's required (hickness calculations on page F-2
UT Inspection Interval = Lesser of RCA/2ZN or 15 years Exlemal inspactlon Interval = Lesser of RCAJAN or § years
RCA/2N = 10.05 RCAJ4N = 9.53
Concluslon:

Tank Bottom Corroslon Evaluation: Tenk cen ba relurned lo servics and used for two yaerg before another Internal inspection is reguired.
Tank Shell Corrosion Evalualion: Tank can be relumed 10 service and used for two yeers before anolher exlamal Inspection Is required

F-1




Cloan Hachors; Phoenlx, AZ

* Industrial Services, Inc. ot 308

DATA EVALUATION & ANALYSIS
REQUIRED THICKNESS DETERMINATION

Shell Design Melhod To Be Used

Enter "VDP" for variable design polnt melhod
or “OFM" for ona foot methed. Tank Dlameler 10

SpoecHic Gravity 1.0
Table 1: Original Tank Data

Course | Holght | Helght | Torig. | "5°" | i, Min. Allow. Stress | ;o
Number {In.) (ft.}) {in.} S Yield* | Tensle* | Product | Wataer | Efficlonay
Spec.
1 85.00 | 07.083 | /16 | C.S. | 30,000 | 55000 | 23,600 | 26,000 | 0.70
2 60.00 | 05.000 | 316" | C.5. | 30,000 | 56,000 | 23600 | 26,000 | 0.70
3 £0.00 | 05.000 | 316" | C.5. | 30,000 | 55000 | 28,000 | 27.000 | 0,70
Tofal | 205,00 | 17.08

* I shell malerial 1s known; Minimum yield, Minimum Tenslle & Allowabla Stress figures were obtained from AP 853, lable 4.1.
* 1t shell materigh is unkadwr, Minimum yield, Minimurm Tensde & Allcwable Stress figures darived by using the formulas 1n AP 852,
Walded tanks - pars. 4.33  Rivetad lanks — para. 4.3.4.

Table 2. Calculated Tank Data

Coursa | T, T Toin | Calewtalod | Sholi Check Product |  Sholl check Water |
Number | (inch) | Gnch) | Product | water | M- {ft) [T, Check | Tachack | T, Chack | TaCheck
1 0.198 | D195 025 .023 18.08 Yes Yos Yes Yes
2 G.191 0.190 014 013 9.00 Yes Yos Yes Yes
3 0.194 | 0.190 .008 .008 4.00 Yes Yes Yes Yes

Calculate:
New Fill Helght For Product: New Flll Height For Water:

Catoulnte anly if ehslf cournax mre nol adoguate dud Yo) inlnkum or averags Bickrans’ {T1 or T2} bolrg loss than INcknoss icquired (T rod). 58 Noxt PUDD 1| ONSwWGE e yBe,

Naotas:

Requlrements for continued operations per APl 653, Sectlon 4.3.3 or 4.3.4:

Tenin (or raquired thicknass) = 2.6*"H-10"(G / S'E {use the greater of Ty, in Table 2 or .100" thick)
No pilting shall be greater than one half the T, or exceed 2" In 8" Ina vemcal direction,

The value of T, shall ba greater than or equal to Ty,

The value of T, shalf be greater than or equal ta 80% of Ty,

The external Inspection intervat shall not exceed fiva years, as per API 653, para. 4.3.3.2a.
Any corrosion allowance for service until the time of the naxt inspection shall be added to the
Trra Initems 3 & 4.

CONCLUSION
The evalvation shows that the tank can be safaly fillad to the top of the tank shell or 17 2*

Pk =

F-2



I Industrial Services, Inc. o s P 308

ULTRASONIC EXAMINATION - TECHNIQUE SHEET

Client Name: Clean Harbors —l Jobsile: Phoenix, AZ
Job Description:  UT Thickness Measurements
Project Number; Job or Operation No.:
Drawing / Pad No.. Tank 303 ' Serial or ltem No..  N/A
API 653 / ASME Sec. VAR. 5 UT.ASME.2 Rev.1 APt 650, 6§53 &/or ASME Sec. VIl
Speclication: Proceduny: Accoplanas: ]
f

H“ 1‘r “.a- 7 ,| “ -'l ‘,‘ 11*1”' | ”F\‘r.i___ .\aEﬁPEOF WORKPEEF‘QRM D b .Yh “» it 'l'r. -"-.-N\; ,.h -1;,1 »..,-;“-ul -]i";,_.--*.

Thickness measuremants werg taken on portions of the; Raof, Shell, Tank Boﬂom & applicable Nozzles.

LRI ST CDM .nONEN'I’rﬂNFOBMATIGN LR SR W L S R
Matarlm @CS Babbitt Cther: Dlmensions N/A Thickness: NA
Component Typs: IZLate l:]Bar [Q Pipe [JTubs [JForging []Extasion []Billst [] Other:

S T T S R E XA NATION: TG AN QU L e i S e o o gy
Coniact Pulsa Echo Longiudinal Water Path: in.
Immersion Thru-Transmission Shaar Delay Line: in.

TS SRR S EGUeMERT. R T T R T e Ve T CATIDR ATIONIIN FORMATION S ey B

Scope Manufaclurer:  Krautkramer B4 Back Wall Technique Ref. Signal Amp.:  100+%

Modal: USN-52 SiN: 621066 Calibration Standard Type: Step Wedge

Transducer Manufacturer:  Panamelrics Calibration Standard Material: Carbon Steel

Model: V-602 1 sm: 130297 Reflector: [ ]FBH _[]SDH_ [] Notch

Freq.: 3.5mx | Size: 500" | Angle: 0° Reflector Size(s):  A/A

Transducer Manufacturer:  N/A Reflector Depth(s):  .100” o .500"

Model:  A/A |_S/N: Aa DAC Settings: N/A

Freq.: N/A | Slze: N4 | Angie: WA Reference Leve!: N/A | Attenuation Comaction:  N/A

Couplant: | Csliufosa Geil | Batch No.: N/A Scanning Gain.  N/A

e e XA ATION RESULTS L. W

Remarks
Thickness measurements are shown on the tank A U L i L A L T
drawings and discussed in the summary portionof | | | | e _! i
the report. T _ o
\ l
Inspector; John Morton ASNT UT Lavel: # Date:  10-14-09




* Industrial Services, Inc.

ULTRASONIC EXAMINATION - TECHNIQUE SHEET

Clean Harbors; Phoenix, AZ

Tank 203

Cilenl Name: Ciean Harbors lobslte: Phoenix, AZ
Job Descripdon: UT Corrosion Scans
Proiect Number: L.Job or Operation No.: ]
Drawing / Pait No.: Tank 303 l Serlal or Item No.: N4
AP1 653 / ASME Sec. VAL S UT-ASME-1 Rev.? APl 650, 653 &/or ASME Sac. Vill
Spuxclficatiom Procedure; Acceplance.
R T SEOPE OF WORKIBERRORMED: 1w T Lo o 3

Ultrasomc {corraslong scans were performed on random areas of the Roof, Sﬁeﬂ & Tank Bottom.

Erdr M e

G

i,

T T T T G OMPONEN TN FORMATION 0 [

Component Type: [d Plate [ ] Ber Pipa [JTube [3 Forging [] Extrusion [ Billet [ Other:

Material: E C. s D S s [:IAl Babbitt [ ] Cther: Dimensions: A/A Thimmess N/A

T T T EXAMINATION FECHRNIQUE 0T T T o
Pulse Echu Longiludinal Water Path: in.
Immersion Thru-Transmigsion Shear Dealay Line: in.
T R T E GO MER T o i s i e e A AR AT IO TN EORMATION S Ul L e
Scope Manufaclurer Kroutkramer Back Wall Technique | Ref. Slgnal Amp.: N/
Modal: USN-52 | SMN: 621086 Calibration Standard Typa: Stop Wetge
Transducer Manufaclurer.  Krautkramer Catibration Standard Material:  Carbon Steef
Model: Gamma | S/N: 009YWH Reflactor. [1FBH [ ]SDH [ ] Notch
Freq.: Smrz | Size: .5"x.5" | Angle: 0° Refleclor Sizels).  NA .
Transducer Manufaciurer,  AVA Reflactor Depti{s).  .700” ro .500"
todel:  N/A | S/N: NA DAG Sellings: N/A
Freq.: A/A | Size: WA ] Angle: N/& Refarence Level: N/A | Attenuation Correction:  A/A
Couplanl:r[CoHquso Gel | Batch No.: WA Scanning Gain;  N/A
R T I T @AMJH@&W"- e L R R R R T s T

Remarks Sketch / Drawing
Corrosion data is shown on the tank drawings and ; ' :
discussed in the summary portion of the report.

Inspector: John Marton ASNT UT Lavel: I Date:

10-14-09
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Peterson
Geotechnical
Group,LLC

Speciaists in Forengic
Geotechnical Engineering

December 28, 2007
Project No. 1117

Mr. David S. Komm, P.E.
Augspurger Komm Engineering, Inc.
3315 East Wier Avenue

Phoenix, Arizona

Subject: Drainage Evaluation

Clean Harbors Environmenta! Services

1340 West Lincoln Street

Phoenix, Arizena
Dear Mr. Komm:
In accordance with your request, Peterson Geotechnical Group, LLC (PGG) has
performed a drainage evaluation of the Clean Harbors Environmental Services property,
located at 1340 West Lincoln Street in Phoenix, Arizona (Figure 1). The purposes of our
study were to evaluate the on-site drainage conditions and the deficiencies noted by
ADEQ in the RCRA Part B Application submitted by Clean Harbors Arizona, LLC. This

report presents our preliminary {indings, conclusiens, and recommendations for the

subject property.

BACKGROUND

Clean Harbors Arizona, LLC (Facility) is localed on the northeast corner of 15" Avenue
and Lincoln Street in Phoenix, Arizona (Figure 1). The site consists of various buildings,
hazardous waste containment areas, loading areas, and on-site retention basins (Figure 2),
The site encompasses approximately 2.3 acres and the surface is approximately 80%

covered with concrete flatwork and buildings.

ADEQ has requested further information about the flow of precipitation around the

facility, more specifically, that during a rain event, water does not run on the facility from

| ARIZONA DEPARTMENT OF
ENVIRONMENTAL QUALFTY

JAN 15 2008

Waste Programs Div,
Permits Section

2954 Eust Mahogany Place, Chandier, Arizana A50-21%-0014  480-219-075G {fax)



Clean Harbors Arizona, LLC December 28, 2007
Phoenix, Arizona Project No. 1117

off site and that water does not flow into the hazardous waste storage areas. In November
2007, Guida Surveying, Inc. (Guida) performed a land survey of the subject property. A
topographic map of the surrounding area was created from an aerial survey. Numerous
elevation readings were obtained throughout the site to .create a contoured topography
map. PGG was retained by Augspurger Komm Engineering, Inc. (AKE) to provide the

requested information from ADEQ, which is discussed in detail in the following sections.

PETERSON GEOTECHNICAL GROUP STUDY

PGG was retained on behalf of AKE to provide the information requested by ADEQ with
regards to the on-site grading and drainage. On December 6, 2007, Miss Lindsey Lawlis,
E.LT., a Project Engineer for PGG, visited the subject property. The purposes of the visit
were to observe the site conditions, the conditions noted by ADEQ, as well as to obtain
relative elevation readings to spot-check the survey data obtained by Guida. The
elevation points were evaluated and our discussions regarding these points are presented
below. In addition, the following sections provide the ADEQ deficiency items as well as

the PGG response.

ADEQ Deficiency Item Number 40:

“Although Sheet 581-CDA-105 shows an elevation change, no information supplied that
quantifies the elevation change (no scale or dimension call-out). Demonstrate that the
grade change is sufficient to prevent run-on per 40 CFR 270.15(a)(4) and 264.175(b)(4).
See also grading and drainage plan Sheet 581-YDA-102.”

PGG DISCUSSION:
The standards cited by ADEQ are as follows:

270.15(a)(4): Provisions for preventing or managing run-on.

264.175(b)(4): Run-on into the containment system must be prevented unless the
collection system has sufficient excess capacity in addition to that required in
paragraph (b)(3) of this section to contain any run-on which may enter the system.
Paragraph (b)(3) of 264.175 states: The containment system must have sufficient

capacity to contain 10% of the volume of containers or the volume of the largest
container, whichever is greater.

ARIZONA DEPARTMENT OF
ENVIRONMENTAL QUALITY

2 Peterson Gebtechnical Group, LLC

JAN 15 2008

Waste Programs Div.
Permits Section 4




Clean Harbors Arizona, LLC December 28, 2007
Phoenix, Arizona Project No. 1117

PGG evaluated the drainage conditions outside of the containment storage areas
to determine if the adjacent grade is adequate to prevent run-on onto the site and
into the containment areas. Based on our evaluation, the site has a system in place
to prevent/manage run-on. The area surrounding the Facility is relatively flat at
generally less than one foot per 100 feet fall from north to south. Along the north
and east sides of the site, a poured concrete curb, ranging from 4- to 6-inches in
height, was observed. To the north of the Facility, the general ground elevation is
sloped such that during a rain event precipitation would not accumulate and
breach the curb, which is approximately 8 inches above the adjacent grade. The

curb will therefore prevent run-on from the adjacent properties.

Along the south side of the site, the facility is at a higher elevation than the
surrounding area. The driveways along Lincoln Street leading into the Facility are
greater than one foot higher than the street and thus have adequate elevation gain

to prevent run-on from the street along the south side of the Facility.

The Facility building and parking areas are located on the west side of the site. In
these areas, no visible path of moisture run-on was observed, and the curbs
located between the Facility and 15® Avenue prevent run-on from entering along
the west side of the site. The dirt parking area located at the northwest corner of
the site has approximately one foot of fall to the west with a curb separating the
parking lot from the Facility concrete. This curb creates a high ridge that forces
water that falls to the east to remain within the active portion of the facility and

the water to the west flows away from the active portion.

ADEQ Deficiency Item Number 41:

“The Grading and Drainage Plan provided is useful in showing that impoundment areas
are located in regions other than containment areas and that rainwater may be directed
away from containment areas. However, certain additional detail must be provided by

CHA ARIZONA DEPARTMENT OF
ENVIRONMENTAL QUALITY

JAN 15 2008

Waste Programs Div.
Parmits Section

3 Peterson Geotechnieal-Grotp 1+



Clean Harbors Arizona, LLC December 28, 2007
Phoenix, Arizona Project No. 1117

e A photograph of CSA V shows that the discharge of the roof down-spout is located
immediately adjacent to the work station entrance, possibly allowing for roof run-off
to flow into the work stations.

e There is limited detail in the text and secondary containment calculations regarding
why run-on is not an issue (and an apparent discrepancy in noted elevations for
Cross Section 5 between the plan and profile).

» There is no discussion regarding the sufficiency of the design.

Please provide supporting engineering analysis of grading and drainage for this area.”

PGG DISCUSSION:

Two down-spouts are located on the west side of the work stations, one on the

north corner and one on the south corner. PGG -obtained relative elevation
readings in these areas using a Pro-Level Manometer (water level). Based on our
findings and a review of the Guida survey, the slope down and away from the
work stations is adequate to discharge roof run-off away from the work stations
and the corresponding containment areas. The slope by the north downspout was
approximately 2.6 percent away from the structure, and the slope away from the
south downspout was approximately 6.1 percent; however, the elevation readings
taken south of the southern downspout indicated that some water may flow from
the downspout adjacent to the outside south wall of the building before flowing
towards the south. This area was not low enough to create ponding, and the
southern most work station was did not appear to be susceptible to roof runoff.
All four workstations appeared to have adequate drainage sloped away from the
opening to prevent roof runoff from entering the containment areas. Observations
inside the workstations did not indicate any previous accumulations of standing
water. The general pattern of flow can be observed in Figure 3 attached to this

report.

ADEQ Deficiency Item Number 42:

“Provide an adequate demonstration and/or supporting discussion (or engineering
analysis) that site grading is sufficient to prevent run-on to specified CSAs.”

4 Peterson Geotechnical Group, LLC

I ARIZONA DEPARTMENT OF
ENVIRONMENTAL QUALITY

ﬂ JAM 15 2004



Clean Harbors Arizona, LLC December 28, 2007
Phoenix, Arizona Project No. 1117

PGG DISCUSSION:

Some of the survey points obtained by Guida were spot-checked in the field using

a Pro-Level Manometer. Based on our results, the survey contours are generally
an accurate depiction of the site conditions. CSA I is surrounded by buildings and
appurtenant structures, and a path for moisture infiltration was not observed. The
grade to the east of CSA II falls away from the structure at a slope of
approximately 2.5 percent. The grade to the west of the work stations falls away
from the structure at a slope of approximately 4.3 percent. The grades direct the
drainage towards an appropriate holding area (Basin 1 in Figure 2), located north
of the loading docks and east of CSA II, where water is allowed to accumulate up

to a volume of 403 cubic feet (ft*) before it flows out to the south.

CSAs IV, V, VI, VII, and the roll off bin area are located to the north and east of
the tank farm and are delineated by raised curbs. The raised curbs were installed
to prevent water from entering the containment areas. In our opinion, adequate
sloping was constructed in these areas to prevent water accumulation adjacent to
the containment areas. Precipitation in this area would sheet flow both to the east
and west around the tank farm. The divide between east and west flow is a north-
south high area between CSA V and CSA VII. Containers in these areas are
placed on pallets that are taller than the depth of the containment and therefore are
not submerged in the accumulated rainfall. Based on our observations, elevation
readings, and survey data, it is our opinion that the raised curbs are adequate to
prevent rain run-off from entering the containment areas. Two cross-sectional
areas, considered critical areas due to the lowest curb elevation or a possible
source of moisture infiltration, were evaluated to determine if the volume of water
from a 25-year, 24-hour storm would over-top the curb surrounding the
containment areas. The locations of the two cross-sectional areas evaluated are
observed on Figure 2. Based on these cross-sectional areas, the curbs and adjacent

grades are adequate to prevent run-off from entering the containment areas.

ARIZONA DEPARTMENT OF

ENVIRONMENTAL QUALITY
5 Peterson Geotechnical Group, LLC

JAN 15 200.8
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Clean Harbors Arizona, LLC December 28, 2007
Phoenix, Arizona Project No. 1117

On-Site Drainage:
The survey points indicate the drainage on the site is generally separated into three areas,

labeled as Drainage Basins 1, 2, and 3 (Figure 3), and are discussed below. -

Drainage Basin 1:
The contour lines of Drainage Basin 1 indicate that the drainage generally flows from the
north towards Basin 1, where it is allowed to pond up to a volume of 403 ft°. Once Basin

1 is overtopped, the water will flow to the south and into Basin 2.

Drainage Basin 2:

The contour lines of Drainage Basin 2 indicate that the water will flow towards Basin 2,
where it will be allowed to pond up to a volume 313 ft® before flowing out of the
southwest driveway. Once Basin 2 has reached its capacity, the water will flow out of the
southwest driveway. A truck loading/unloading area is located within Drainage Basin 2.
This area is surrounded by a raised curb, and a low area is located adjacent to the tank
farm. Based on the survey points, the truck loading/unloading area will retain the rainfall

that falls in this area before flowing out towards Basin 2.

Drainage Basin 3:

The contour lines of Drainage Basin 3 indicate that the drainage generally flows from the
north around the roll off storage area to the east towards the southeast driveway. During a
rain event that produces a large volume of water, sheet flow will exit out of the southeast
driveway, as seen in Figure 3. However, based on observations of Facility personnel
during a light rain event, the water flows from the north and towards Basin 2, without

exiting out of the southeast driveway.

CONCLUSIONS

In general, the following Was concluded at the site:

¢ The survey produced by Guida is generally an accurate depiction of the site drainage
conditions.

ARIZONA DEPARTMERT OF
ENVIRONMENTAL QUALLITY
6 Peterson Geotechnifal Group, LLC
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Clean Harbors Arizona. LLC December 28, 2007
Phoenix, Arizona Project No. 1117

¢« The drainage around the site is generally directed towards on-site retention basins,
After Basin 1 has reached its capacity, drainage will flow out towards the south and
into Basin 2. After Basin 2 has reached capacity, the water will flow out of the
southwest driveway. Basin 3 was observed to flow into Basin 2 under light rainfall
conditions but would likely flow out the southeast driveway under heavier rainfall
conditions.

¢ The drainage slopes and raised curbs adjacent to the containment areas are adequate
to prevent run-off from entering the containment areas.

»  The downspouts located along the west side of the work stations discharge on grade
that slopes away from the structures, preventing roof run-off from entering the work
stations and containment areas.

LIMITATIONS

The engineering services described in this report have been conducted in general
accordance with the standard of care exercised by local engineering consultants, No
warranty, expressed or implied, is made regarding the conclusions, and recommendations
presented in this report. Our conclusions and recommendations are based on an analysis

of the observed site conditions, and our experience with similar projects.

We appreciate the opportunity to be of service. If you have any questions or comments

regarding this report, please contact the undersigned.

Respectfully Submitted,
Peterson Geotechnical Gro

o .

- R o

T

- ,’; Lo A s

. LT e . s
[ T

Curt R. Peterson, P.E.
Senior Engineer

(%_ C.oupTR -~

PETCREON
N2
Ny 10
d ::‘ T 4-"::#'-.
ALARIS:

Distribution; (1)  Addressee

Figures: Iigure [ — Site Location Map
Figure 2 — Site Plan
Figure 3 — Basin Location Map
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Product Data Sheet
00813-0100-4028, Rev FA

June 2007 Rosemount 5400 Series

Two-wire Radar Level Transmitter

The Rosemount 5400 Series is a reliable 2-wire
radar ievel transmitter for liquids and slurries,
designed for outstanding performance in a wide
range of applications and process conditions. it
measures level directly and is therefore unaffected
by most fluid property changes, including changes in
temperature, pressure, vapor gas mixture, density,
turbulence, bubbling/boiling, dielectric, pH, viscosity,
crystaliization etc.

+ Innovative design. Best-in-class performance.

+ Non-contacting, making it virtually unaffected
by process conditions.

= No moving parts, means little or no
maintenance.

« Application flexibility with full range of
anfennas, and two models 5402 (26 GHz) and
5401 (6 GHz).

* Less affected by coating with Condensation
Resistant Antenna

» Reduced echoes from obstacles / tank walls
with Circular Polarization

* Powerful, easy-to-use configuration tool
with“Measure-and-Learn” function.

Content
“Innovative Measurement Technologies for a Better Bottom Line”
“Reliable Measurements through Advanced Surface Tracking Capability”
"Systern Integration” .......... ... ...
“Transmitter and Antenna Overview”
“Measuring Range”
"Mechanical Mounting Recommendations”
"Specifications”
“Product Certifications”
“Dimensional Drawings and Mechanicai Properties”
“Ordering Information”

"Application & Configuration Data Sheet"

ROSEMOUNT

www.rasemount.com

EMERSON.

Process Management
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Innovative Measurement Technologies for a Better Bottom

Line

Radar is a continuous level measurement technique
that offers several advantages.

The 5400 Series transmitter is used for level
measurements on liquids and slurries with various
temperatures, pressures and vapor gas mixtures.
Due to its advanced surface tracking capability, the
transmitter can detect and evaluate all echoes within
the tank.

Rosemount 5400 Series is easily configured for a
wide range of applications and process conditions. In
addition, it incorporates advanced signal processing
and smart echo tracking features.

MEASUREMENT PRINCIPLE

The distance to the surface is measured by short
radar pulses, which are transmitted from the antenna
at the tank top.

When a radar pulse reaches a media with a different
dielectric constant, part of the energy is reflected
back to the transmitter. The time difference between
the transmitted and the reflected pulse is proportional
to the distance, from which the level, and if desired,
volume and level rate, is calculated.

1
1
f
!

|

\v

Distance
Tank Height

Level

Time

MODELS

The 5400 Series consists of two models:

« Rosemount 5401, Low Frequency Transmitter
(~ 6 GHz).

»  Rosemount 5402, High Frequency Transmitter
(~ 26 GHz).

The availability of two frequencies allows the user to
choose the model that will best fit the instaliation and
process conditions, although the 5402 is the
preferred choice for most applications.

= e
The 5402 transmitter Is the The 5401 transmitter is
preferred choice in most used in applications with
applications due to its some extreme process
narrow radar beam that conditions.
offers greater mounting
flexibility.
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APPLICATION EXAMPLES FOR THE 5400 SERIES RADAR LEVEL TRANSMITTER

_w,q Tanks, vessels, containers with calm surfaces
= Take advantage of non-contacting radar also in less
i \\J challenging applications, such as storage and buffer
e tanks:

+ ltis easy to mount, maintenance-free, and highly

accurate
R + Gives precise monitoring and control of the
process
Overfill and underfill detection
L The 5400 Series can also be advantageous in risk
e reduction systems:

= Continuous measurement may reduce or simplify
proof-tests

« Multiple 5400's can be used in the same tank

% Corrosives
/ &S Radar measurement is ideal for most corrosive products,
ﬁ——%\g such as caustics, acids, solvents and many other

chemicals:
J * Not in contact with process product
» Wide material offering such as PTFE, Hastelloy
and Monel

R — *  Works well also in non-metallic tanks

Sticky, viscous and crystailizing products

The best-in-class 5400 Series can provide an accurate
and reliable level reading also with difficult products,
such as resins and adhesives:

* Non-contacting is best practice

» Almost unaffected by coating and build-up due to
the uniquely designed condensation resistant
antennas

Sludges and slurries

Applications like mud, pulp-stock and lime slurries are
ideal for non-contacting measurement:

* Immune to splashing and solids content
+ Unaffected by density changes

* No re-calibration, no or little maintenace
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Reactor vessels

The innovative design of the 5400 Series makes it an
excellent choice for the most difficult applications, such
as reactor vessels:

+ Unique circular polarization provides greater
mounting flexibility -~ no clearance distance from
tank wall is needed!

+ Direct measurement — independent of most
variations in process conditions, such as density,
dielectric, vapor, temperature and pressure

« Can handie turbulent conditions, whether created
by agitation, top-filling or process reaction

Mounting flexibility
The versatile 5400 Series can be used also in other
mounting configurations than standard nozzles:

« Fits most existing pipes: 2-8 in.

+ Easy to isolate from the process — use a ball-valve

Stilling-pipes and bridles can be advantageous since
they reduce the influence of foam, turbulence and tank
obstructions. Ball-valves can be used on both still-pipes
and nozzles.

Underground tanks
The mounting flexibility of the 5400 Series makes it an
excellent choice for many underground tanks:

* Easy top-mounting

¢« Can handle long narrow nozzles, and pipes

= Unaffected by dirty products with solids content

For mgre information on which model and antenna to use for the applications above, see “Transmitter and Antenna
Overview" on page 8 and “Measuring Range” on page 11, or contact your local Emerson Process Management

representative.
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Reliable Measurements through Advanced Surface

Tracking Capability

Different process conditions, such as the tank
atmosphere, foam, turbulence and products with low
dielectric constants, will all decrease the returned
signal such that the radar transmitter may lose track
of the surface. It is therefore important that the
transmitter can detect very weak signals.

The Rosemount 5400 Series transmitter incorporates
several new innovations to get the best possible
surface tracking capability. These features contribute
to more reliable measurements and better
performance when compared with standard 2-wire
transmitters.

DUAL PORT TECHNOLOGY

Dual Port Technology means that there are two ports
for transmitting and receiving signals, which reduces
noise. Even if the returned signal is weak, the
transmitter will still be able to reliably detect it.

A transmitter with Dual Port Technology can receive
75% less reflected energy than a standard 2-wire
transmitter and still have equal or beiter surface
tracking capability.

Standard 2-wire radar level transmitters only use one
port on the microwave generation module for
sending and receiving signals. This introduces
significant losses in the microwave generation.

CONDENSATION RESISTANT ANTENNA

The tank seal is the part of the waveguide that
protects the transmitter from the process
atmosphere. Rosemount 5400 Series has a larger
protective surface towards the tank, which makes the
transmitter less sensitive to dirt and condensation.

Standard Transmitter Rosemount 5402

Rosemount 5400 Series transmitters are equipped with an
enlarged PTFE tank seal to protect the antenna from
contamination and condensation, an especially important
feature for high frequency antennas.

CIRCULAR POLARIZATION

Standard radar transmitters utilize linear polarization
resulting in greater influence from disturbing objects.
The 5400 Series transmitter has circular polarization,
which reduces echoes from tank walls and disturbing
objects. This means increased installallation flexibility
and measurement reliability. The transmitter can be
installed without any clearance distance to the tank
wall.

v,

clearance
distance
needed

- >

\E/

Circular polarization enables the transmitter to be installed
without any clearance distance to the tank wall.
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System Integration

The Rosemount 5400 Series is a loop-powered
device (it uses the same two wires for power supply
and communication) that supports both
FOUNDATION™ fieldbus, and the analog 4-20 mA with
superimposed digital HART®,

EASY INTEGRATION

The 5400 Series supports the latest interoperability
standards and can therefore easily be integrated into
almost any host system.

For configuration, the enclosed software package
Rosemount Radar Master can be used to configure
the transmitter in five simple steps.

Any other DD- or enhanced EDDL-compatible
configuration toot such as AMS, DeltaV or the
Rosemount 375, can also be used.

THE FOUNDATION FIELDBUS
ADVANTAGE

No proprietary connections are required to perform a
complete configuration — not even for the
echo-curve! Instead this can be done remotely in the
control room over the fieldbus segment using
Rosemount Radar Master. Basic Configuration can
also be performed using any DD-compatible
configuration tool, such as DeltaV.

Additionally, with the strength of eleven function
blocks and interoperability certificates from ail major
host system vendors, the 5400 Series will unleash
the true benefits of FOUNDATION™ fieldbus.

INNOVATIVE PLANTWEB CAPABILITIES

If the performance of the microwave board starts to
degrade, a PlantWeb Alert, categorized as a
warning, can be dispiayed to the operator.

The same happens if the internal temperature sensor
gets too hot.

Alerts will describe the problem and recommend
actions. Precise diagnostics capabilities like this and
many more will simplify troubleshooting and enable
predictive maintenance.

4-20 mA / HART® Rosemount E;ﬂsﬂay
W 5400 Series
il N transmitter @ — —_—
P L) 4-20 mA with HART® or Field Bus FHW[ '
& T HHH
FOUNDATION™ =t % Modem i ey
fleldbus L (HART®or | Host / DCS system
i FOUNDATION™ (e.g. Deltav®)
:—!_57 B : fieldbus) |
i i
= . ]
o p ;
Rosem;l;;\t 375
Field Communicat
municator RadarMaster or
AMS™ Suite

{Sas “Gonfiguratlon™ an pogo 7

The 5400 Series can be integrated into almost any new or existing plant. Configure it remotely in the control room over the
4-20 mA/Hart® or FOUNDATION™ fieldbus wires. No proprietary connections are needed.

£
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DISPLAY

Data can be read from the optional integral display or
remotely by using the Rosemount 751 Field Signal
Indicator {see Product Data Sheet, document
number 00813-0100-4378) for 4-20 mA / HART® or
the Rosemount 752 Remote Indicator for
FounDaTiON™ fieldbus ( see Product Data Sheet,
document number 00813-0100-4377).

TRANSMITTER VARIABLES

From one Rosemount 5400 Series radar level
transmitter it is possible to receive information about
Level, Distance, Volume, Signal Strength, Level
Rate, Analog Output Current, % of Range, and
Internal Temperature.

CONFIGURATION

Basic configuration can easily be done either with
Rosemount RadarMaster, a Rosemount 275/375
Handheld Communicator, the AMS™ Suite, DeltaV®
or any other DD (Device Description) compatible host
system. For advanced configuration features,
RadarMaster is required.

RadarMaster is a user-friendly, Windows based
software package that provides easy configuration
and service. A wizard guides the user to enter the
required parameters for a basic configuration.
“Measure & Learn” functionality is accessed through
RadarMaster. It enables automatic suggestion of
threshold and disturbance echo settings, thereby
making tough applications easy to configure.
RadarMaster also includes waveform plots, off-line
configuration, logging and extensive on-line help.

For 4-20 mA or HART®, a HART® modem is required
for communication between the transmitter and
RadarMaster (part number 03300-7004-0001 for
RS232 and 03300-7004-0002 for USB interface).

For FOUNDATION™ fieldbus devices, RadarMaster is
connected to the fieldbus segment via the fieldbus
modem (part number 03095-5108-0001 for
PCMCIA). For more information, see the 5400
FOUNDATION™ fieldbus Reference Manual
{document number 00809-0100-4032) or consult
factory.

Rosemount 5400 transmitters support Plantweb®
Alerts.

By filling in the Configuration Data Sheet {CDS), it is
possible to order a pre-configured transmitter.

The integral display Is easily
configured with Rosemount
RadarMaster or the
Rosemount 275/375 Handheld
Communicator. The user can
choose which variable to
display or if toggling between
different varlables should be
applled.

ADVANCED PLANTWEB®
FUNCTIONALITY

. The Rosemount 5400 Series

Q, 4. . ftransmitter powers PlantWeb® through
T gw[gs? innovative measurement technologies

Plpn[Weh and advanced diagnostics that provide
6. } higher reliability, easier configuration,
"¢ reduced process downtime, lower

i installation and operating costs for a

better bottom line.

With Rosemount RadarMaster, a noise threshold curve and
false echo registration can automatically be created by
clicking the Learn button.
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Transmitter and Antenna Overview

Duat
/ @ Compartment
Transmitter
) Housing
Cable Entry:
2 x %2 in. NPT,
Optional
adapters are
avallable
Antenna
Assembiy
with
Fiange
Gasket Tank

- Flange
T T,
Nozzle

The Rosemount 5400 Series transmitter consists of
the transmitter housing and an antenna assembly.
The transmitter housing contains all electronics.

The antenna assembly seals off the tank atmosphere
from the transmitter housing and the surroundings.

The 5400 Series is delivered as a single assembly
for easy out-of-box installation. No special tools are
required.

The transmitter is available with Intrinsically Safe!'} /
Non-Incendive or Explosionproof / Flameproof
approvals.

For more information see "Product Certifications.”

(1) Fisco intrinsic safely is avaitable for Foundation™
fieldbus. See “Crdering Information” on page 28 and 31
for more information on available approvals.

TRANSMITTER HOUSING (7)

There are two models available with different
frequencies: the 5402 (~26 GHz, K-band) and the
5401 (~6 GHz, C-band). The modeis utilize different
frequencies, and antennas, so transmitter housings
are therefor not interchangeable.

The transmitter housing has two integral 2-in. NPT
cable entries for conduit / cable connections.
Adapters to other connection types are available.
See "Ordering Information” on page 28 and 28.

The dual-compartment housing separates cabling
from the electronics for increased moisture
resistance.

The transmitter housing can easily be rotated and
removed from the antenna assembly for service or
replacement. It is done without opening the tank.

ANTENNA ASSEMBLY (2)

The antenna assembly is the only part in contact with
the tank atmosphere.

The antenna assembly consists of an antenna, an
O-ring, a tank seal, a flange (see “Standard Flanges”
on page 26) or a thread (NPT).

The purpose of the antenna is to focus the radar
beam. The Rosemount 5400 Series Radar Level
transmitters are equipped with high performance
cone, rod and process seal antennas in various sizes
and materials.

A general recommendation is to use the largest
possible antenna to achieve highest gain.

For information on temperature and pressure, see
“Temperature and Pressure Ratings” on page 18.
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Model and Antenna Guide

This table gives guidelines on which
model and antenna to seiecl,
depending on application.

G=Good

AD=Application Dependent (consult
your local Emerson representative)
NR=Not Recommended

Cone (preferred)

Best choice for a broad
range of applications,
free propagation and
pipe installations.

Process Seal

Ideal for small tanks
and corrosive
applications. Also good
for heavy antenna
condensation/build-up.

Cane (preferred)

Suitabie for some
exitreme process
conditions.

Rod

Suitable for small
process connections,
and corrosive
environment.

churacy + 0.1in (3 mm) +0.1in (3 mm) + 0.4in (10 mm) +0.4in (10 mm)
d O gera O

Installation close to smooth fank wall | G G G G
Internal obstructions, direclly in path NR NR AD AD
Internaf obstructions, avoidance!" G G NR NR
Antenna extends below nozzle G G G G
Antenna recessed in smooth nozzle up | G G AD@ NR®)
to 6 ft (2 m)
Antenna recessed in nozzle with AD? AD ADR) NRG)
irregularities, such as bad welds
Still-pipe mounting G G G NR
Valves G G NR NR
Pressura/Temperature considerations | See pages 18, 21-22 See pages 18 and 24. | See pages 18, 21-22 See pages 18 and 23.
Measuring range considerations See page 11. See page 11. See page 11. See page 11.
Vapor (light, medium) G G G G
Vapor (heavy) NR AD G G
Condensing vapor/product build-up® | AD G G AD
Boiling/Turbulent surface (low/medium) | G G G G
Boiling/Turbulent surface (heavy) AD AD Gl NR
Boiling/Turbulent surface (still-pipe) G G G NR
Foam'® NR NR AD AD
Foam (still-pipe)(® G G G NR
Corrosive products (options available) | G [l el G"
Materials with very low dielectric G G G AD
Changing density/dielectric/pH/ G G G G
pressure/temperature
Coaling/viscous/crystallizing liquids G G G G
Cleanability of antenna AD G AD G

(1) The obstruction should not be within the radar beam. Preferred choices due to more narrow radar beem: Model 5402, and cone antenna.

{2) An extended cone enlenne can be used.

{3) The active part must protrude beneath the nozzle.
(4) Build-up can often be avoided or reduced by using heal-tracing or cleaning arrangements.

(5) Use a 6 or 8 in. cone antenna.

(6) Foam can either reflect, be invisible or absorb the radar signal. Pipe mounting is advantageous since it reduces the foaming tendancy.

(7) See welted material on page 10.
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Transmitler
model and
antenna
combination

Wetted

5402 (~ 26 GHz)

Process Seal

5401 (~ 6 GHz)

Antenna options:

Antenna option:

Antenna options:

Antenna options:

Material « 316/316 L SST « PTFE . 316/316 L SST « PFA(
(EN 1.4404) O-ring?! (EN 1.4404) « PFAM and
+ Hastelloy® C-278 + Hastelloy® C-278 3167316 L SST
(UNS N10276) (UNS N10276) (EN1.4404)2
= Monel® 400 « Monel®
(UNS N04400 .+ NACE®
« NACE® Tank Seal:
Tank Seal: « PTFE
« PTFE O-ring(?}
O-ring!?
Process Flange or Bracket Flange Flange or Brackel Flange, Thread or Bracket

Connection

i

(1) PFA is a fluocropolymer with properties similar to PTFE.
{2) O-ring options: Viton®, Kalrez™, EPDM and Buna-N.

10
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Measuring Range

The measuring range depends on the microwave frequency, antenna size, the dielectric constant (g;) of the liquid,
and process conditions. The higher the dielectric constant value, the stronger the reflection (see the foliowing
tables). The figures below are given as a guideline for optimum performance. Larger measuring ranges may be
possible. For more information, contact your local Emerson Process Management office.

A. Oil, gasoline or other hydrocarbons, and petrochemicals (g, =1.9-4.0).

In pipes or with ideal surface conditions, for some liquefied gases (g, =1.4-4.0)
B. Aicohols, concentrated acids, organic solvents, oil/water mixtures, and acetone (g, =4.0-10.0).
C. Conductive liquids, e.g. water based solutions, dilute acids, and alkalis (¢,>10.0).

Rosemount 5402, Maximum Recommended Measuring Range, ft (m)
High
Frequency g
Antennas [ A

“

s

2-in. Cone/ 33 (10) 49 (15)
Process Seal

66 (20) 82 (25)

115(35) | 115 (35) 33(10)

3.in. Cone / 49 (15)
Pracess Seal

4-in. Cone | 66 (20) 82 (25) 115 (35} 82 (25) 115 (35) 115 (35) 23(7y 39(12) 49 (15)
Process Seal

66 (20) 98 (30) 82 (25) 115 (35) 115 (35} 30(9) 39(12)

Rosemount 5401, Maximum Recommended Measuring Range, ft {m)
Low

Frequency g
Antennas R
| ¢

Dielectric Constant

3-in. Cone(" NA 82 (25) 115(35) | 115(35) NA NA

4-in.(2C’oneI 23(7) 39(12) 49(15) | 82(25) 15(35) | 115(35) | 13(4) 26 (B) 39(12)
Rod

6-in. Cone 43 (13) 66 (20) 82 {25) 82 (25) 115 (35) 115 (35) 20 (6) 33 (10) 46 (14)
8-in. Cone 66 (20) 82(25) 115(35) 82 (25) 115 (35) 116 (35) 26 (8) 39 (12) 52 (16)

(1) Pipe installations only. NA=no! applicable.
(2) Pipe installations are not alfowed with rod antennas.
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Mechanical Mounting Recommendations

MOUNTING LOCATION

for optimal performance, the transmitter should be
installed in locations where there is a clear and
unobstructed view of the level surface (A):

The walls in non-metallic tanks are invisibie to
the radar signal, so nearby objects outside the
tank may be detected.

Choose the largest possible antenna diameter
for the installation. A larger antenna will

12

Filling inlets creating turbulence (B), and
stationary metallic objects with horizontal
surfaces (C) should be kept at a distance,
outside the signal beam - see tables on page
14 for beamwidth information.

Agitators with large horizontal blades may
reduce the performance of the transmitter.
Install the transmitter in a location where this
effect is minimized. Vertical or slanted blades
are often invisible to radar, but they create
turbulence (D).

Do not instali the transmitter in the center of
the tank (E).

Due to the circular polarization, there is no
requirement on clearance distance from the
tank wall if it is flat and free from obstructions
such as heating coils and ladders (F). The
optimal location is often 1/3 of the radius from
the tank wall.

(D) (A) (B) (B) {F) ©

The antenna is normally aligned vertically.

A metal bridle / still-pipe can be used to avoid
disturbing objects, turbulence, and foam (G).

(@G)

concentrate the radar beam, and will be less
susceptible to interference by obstructions. It
also assures maximum antenna gain.

= Multiple 5400 transmitters can be used in the
same tank without interferring with each other,
independently of frequency and antenna
choice (H).

NOZZLE CONSIDERATIONS

Special considerations may have to be taken due to
the nozzle, depending on the selection of transmitter
model and antenna.

5402 with Cone Antenna

(F): The antenna can be recessed in smooth nozzles
up to 6 ft (2 m). If the inside of the nozzle contains
disturbing objects, use the extended cone {l).

n

|

Smooth nozzie AN
Bad weldings
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5402 with Process Seal Antenna

{H): The antenna can be used on nozzles up to 6 ft (2
m). Disturbing objects inside the nozzle may impair
the measurement (1), and should therefor be
avoided.

The flange on the tank should have a fiat or raised
face. Other tank flanges might also be possible,
please consult your local Emerson representative for
advice.

(1) Bad welding

5401 with Cone Antenna

The antenna shouid extend 0.4 inches (10 mm)
below the nozzle or more (D). if required, use the
extended cone solution.

(D) 0.4 in. (10 mm) or more

5401 with Rod Antenna

The active part of the rod antenna must stick beneath
the nozzie (E).

Max 4 or 10 in.
(100 or 250
mm) for short
and long
version
respectively.

Still-pipes and Bridles in Metallic
Materials

Pipe measurement is advantageous in many
applications if used correctly:

* Use cone or process seai antennas — not the
rod antenna.

* The gap between the cone antenna and the
still-pipe is fimited to 0.2 in. (5 mm).
If required, order an oversized antenna and
cut on location (J).

(5§ mm)

Additional information is available in the Reference
Manual (00809-0100-4026), or you can contact your
local Emerson representative.
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Valves
The 5400 Series transmitter can be isolated from the
process by using a valve:

» Use a full-port ball valve.

* 5402 is required. The Process Seal Antenna is
the preferred choice, since it does not require
a spool piece, although the cone antenna can
also be used.

= Ensure there is no edge between the ball
valve and the nozzle / pipe. The inside should
be smooth.

Valves can be combined with pipes.

Beam Angle and Beamwidth

5401 5402
{low fraquency) (high frequancy)

16 1 {5:m)

A0 m)

Distance

49 1 (15 m)

88 # (20 m)

—

~~

Comparison between the beam angle and beamwldth for the
Rosemount 5401 (~6 GHz) and 5402 (~26 GHz) transmitters
with antennas of the same size and type.

Bosmwlidth

Beam Angle for Rosemount 5400 Series
Antenna Size Beam Angle 5402 Beam Angle 5401
2-in. Cone / 19° -
Process Seal")
3-in. Cone/ 14°
Process Sealt!!
4-in. Cone / 9° are°
Process Seal("),
Rod(@
6-in. Cone - 23°
8-in. Cone - 17°

(Pipe only)

(1) Only with 5402.
(2) Only with 5401.

Beamwidth at different distances from flange for 5402
Antenna

2-in.Caone /| 3-in.Cone /| 4-in. Cone/

Process Process Process
Seal Seal Seal

Beamwidth, ft (m) )
16f(5m) 49(1.5) 33(1.0) 3.3(1.0)
33ft(10m) 9.8(3.0) 6.6 (2.0) 4.9 (1.5)
49ft(15m) 14.8 (4.5) 9.8 (3.0) 8.2 (2.5)
66 ft(20m) 19.7 (6.0) 13.1 (4.0) 9.8 {3.0)

Beamwidth at different distances from flange for 5401
Antenna

one | 8-in, Cone

Beamwidth, ft (m)
16fi(5m) 11.5(3.5) 6.6 (2.0) 4.9 (1.5)
33A(10m) 23.0(7.0) 13.1(4.0) 9.8(3.0
49f(15m) 32.8(10) 19.7(6.0) 14.8 (4.5)
86 R (20 m) 427 (13) 26.2 (8.0) 19.7 (6.0)

For more information, see the Reference Manual
{document number 00809-0100-4026).
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Rosemount 5400 Series

Specifications
General

Product
Measurement Principle

Microwave Outpul Power
Beam Angle

Re-calibration

Measuring Performance
Maximum Measuring Range
Instrument Accuracy at reference
conditions!"

Repeatability

Resolution

Near Zone Distance

Near Zone Accuracy

Transition Zone(?)

Minimum Dielectric Constant

Temperature Drifl

Update Interval

Max Level Rate

Display / Configuration / Communication
integral Display

Oulput Variables

Output Units

Configuration Tools

FoOuNDATION™ fieldbus Blocks

FOuUNDATION™ fieldbus Class {Basic or Link
Master)

FOUNDATION™ fieldbus Biock Execution Time

Conforming FOUNDATION™ fieldbus
FOUNDATION™ fieldbus PlantWeb® Alert
Support

Terminal Supply Voltage

Internal Power Consumption

Output

Signal on Alarm (configurable), HART®

Rosemount 5400 Series Radar Level Transmitter

Pulsed, free propagating radar

5402: ~26 GHz

5401: ~6 GHz

<1 mw

See table on page 12

Not required due to self-adjusting electronics.

115 ft (35 m) from flange

5402: + 0.1 in. (+ 3 mm)

5401: £ 0.4 in. (x 10 mm)

1 0.04 in. {x 1 mm) at 16.4 ft (5 m) distance
0.04 in. {1 mm)

1.31t(0.4m)

5402: £ 0.6 in. (¢ 15 mm)

5401: £ 1.2 in. (x 30 mm)

6 in. (150 mm) from antenna aperiure

=14

0.05 %/10 K in temperature range -40°F to 176°F (-40°C to 80°C)
1 second

1.6 in./s (40 mm(/s) as default, adjustable 10 7.1 in./s (180 mm/s)

5-digit integral display. The process variables listed below can be presented. If more than one
variable is chosen, carouset toggling of data is used. The display also shows diagnostics and
error information.

Level, Distance, Volume, Level Rale, Signal Strength, Internal Temperature, Analog Output
Current®, and % of Rangef®

Level and Distance: ft, inch, m, cm or mm

Volume: f%, inch®, US gals, Imp gals, barrels, yd3, m3, or liters

Level Rate: fi/s, m/s

Temperature: °F, °C

HART®- Rosemount RadarMaster, Rosemount 275/375 Handheld Communicator, AMS Suite
or any other EDDL or enhanced-EDDL host

FouNDATION™ fieldbus: Rosemount RadarMaster, 375 Handheld Communicator, DeltaV® or
any other DD (Device Description) compatible host system. Certificates of interoperability are
available from all major host system vendors.

Resource block, 3 Transducer blocks, 6 Analog Input (At) blocks, Proportional
fintegral/Derivate (PID) block, Input Selector (JSEL) block, Signal Characterizer (SGCR)
block, Arithmetic (ARTH) block, and OQutput Splitier (OS) block

Link Master (LAS)

Al-block: 30 ms. PID-block: 40 ms,

ARTH-, ISEL-, OSPL-block: 65 ms. CHAR-block: 75 ms
ITK 4.6

Yes

See “Power Supply” on page 16

< 50 mW in normat operation

HART® 4-20 mA current loop or FOUNDATION™ fieldbus
High=21.75 mA (standard setting)

Low=3.75 mA (option, model code C8)

Namur NE43: High=22.5 mA (option, model code C4)

15
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Electric, continued

IS Parameters
Cable Entry

QOutput Cabling

Quiescent Current Draw { FOUNDATION™

fieldbus)

Antennas

Material Exposed to Tank Atmosphere

Housing / Enclosure
Dimensions and Weights
Environment

Ambient Temperature(5)

Storage Temperature
Flange Temperature
Process Pressure
Humidity

Faclory Sealed

ingress Protection

EU Directive compliance
Radio Approvals(6X?)

Electromagnetic Compatibility(®

Transient / Buiit-in Lightning Protection(®!

Saturation Levels, HART®

Standard: Low=3.9 mA, High=20.8 mA
Namur NE43: Low=3.8 mA, High=20.5 mA

Sea “Product Certifications” on page 19

Two integrated Ve-in. NPT threads. Adapters are available, see “Ordering Information”.
One metal plug (o seal any unused ports is enclosed with the transmitter delivery.
24-12 AWG, twisted shielded pairs

21 mA

See pages 8, 21, 28 and 28

Cone Antenna

» 316/ 316 L SST (EN 1.4404) or Monel® 400 (UNS NO4400) or Hastelloy® C-276 (UNS
N10278). Monel® and Hastelioy® antennas have a plate design.

» PTFE fluoropolymer

+ O-ring material.

Rod Antenna, Two versions

« All-PFAL! fluoropolymer

« PFA fluoropolymer, 316 / 316 L SST (EN 1.4404) and O-ring material,
Process Seal Antenna

» PTFE fluoropolymer

» O-ring malerial

For more information, see pages 10, 29 and 32.

Polyurethane-covered Aluminum

See “Dimensional Drawings and Mechanical Properties” on page 21

-40°F to 176°F (-40°C to 80°C).

LCD readable in: -4°F to 158°F (-20°C to 70°C).

-58°F to 194°F (-50°C to 90°C). LCD: -40°F to 185°F (-40°C to 85°C)

See "Temperature and Pressure Ratings” on page 18

See “Temperature and Pressure Ratings” on page 18

0 - 100% Relative Humidity, non condensating

Yes

Type 4X, tP88, IP67

CE mark, 93/68/EEC

FCC parl 15C (1998)®), R&TTE (EU directive 1999/5/EC), and IC (RS$S210-5)

Emission and immunity: EMC directive 89/336/EEC. EN81326-1' 1997 incl. A1:1998 and
A2:2001. NAMUR recommendations NE21.

ENB1328, IEC 801-5, level 1 kV.

T1 optien: Additionally, the transmitter complies with IEEE 587 Category B transient
protection and |EEE 472 surge protection. The protection includes gas-filled discharge tubes
and semiconduclor components.

Pressure Equipment Directive (PED) 97/23/EC
Vibration Resistance(®) IEC 60770-1 level 1

(1) Ideal metal piate with no disturbing objects.
Temperature: + 68 °F (20 °C).
Pressure: 14-15 psi (960-1060 mbar).
Humidity: 25-75 % RH.
(2) Transition Zones are areas where measurements are not recommended.
(3) Not applicable for FOUNDATION™ figldbus.
(4) PFA is a luoropolymer with properties similar to PTFE.
(5) Temperature may be limited by the selected product certificate, see “Product Certifications” on page 19.
{(6) Only a limited selaction is presented. Contact your local Emerson representative for more information.
(7) For Japan: "Install device on tanks or pipes made of metal”
(8) For 5402. "This device is authorized for use in tank-mounted applications, including metal tanks as well as concrele, plastic, glass and other non-conductive
tanks.” No specific restrictions are stated for the 5401.
(9) The device may also comply with other standards. Consuit your local Emerson representative.
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POWER SUPPLY

R: Load Resistance (Q)

Ug: External Power
Supply Voltage (V dc)

U;: Input Voitage(V dc)

4-20 mA with HART® communication

Non-Hazardous Installations
R(Q) Maximum Load Resistance

400
1200
1000

L0

Operatin
oo R:gion 9 External Power
200 Supply Voltage
200
' 1 Ug(V)
40 50

Intrinsically Safe Installations

R(£)) Maximum Load Resistance

€00
1200
1000 |-

I Y S
800 1 Operating
600 |- 586~ < = — - - —

o8 /u'/ Region External Power
200 : Supply Voilage
200 !

AR ; s Up(V)
10 62 30 40 50

The input voltage U, for HART® is 16-42.4 V dc (16-30 V
dc in 1S applications, and 20-42.4 V dc in Explosionproof /
Flameproof applications). Maximum load resistance and
power supply limitations for typical operating conditions

are given in the diagrams and table below.

Explosionproof | Flameproof Installations

R(£}) Maximum Load Resistance

1400
OO b e .. .,
1000 t
i
800 |
600 !
0 Operating 1 External Power
400 48w Reglon : Supply Voltage
200 .
4z 4
. bt — Ug(V)
10 20 30 40 50
NOTE

The diagram is only valid if the HART® load
resistance is at the + side and if the - side is
grounded, otherwise the load resistance value is
limited to 435 Ohm.

Minimum Input voltage (U)) at different currents

21.75 mA

Hazardous
approval

Minimum input voltage (U)

Non-Hazardous ‘
Inst.alljallons and 16 V de 1 Vde
Intrinsically Safe
installations

Explosionproof /
Ftameproof 20Vdc

Inslallations

16.5Vdc ‘

-l

FOUNDATION™ fieldbus

The input voltage U, for FOUNDATION™ fieldbus is
9-32 V dc (9-30 V dc in IS applications, 9-17.5 V dc in
FISCO applications , and 16-32 V dc in
Explosionproof / Flameproof applications). The
quiescent current draw is 21 mA.

17
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TEMPERATURE AND PRESSURE RATINGS

Flange Temperature

The temperature at the flange is limited by the
antenna in combination with the tank seal, and
O-rings (if applicable). The continuous flange
temperature range is presented for each antenna in
section “Dimensional Drawings and Mechanical
Properties” on page 21.

Flange
temperature
measured
here

pa—— e e e e ereinar ™ 3

' Process

_temperature
measured
here

Temperature rating considerations.

NOTE

Flange temperature depends on process and
ambient temperature, and mounting conditions such
as nozzle position, distance to max product level,
nozzle height, presence of insulation, etc.

Operating Pressure

The pressure in the tank is limited by a combination
of the antenna and the process connection.

The following 5400 Series flanges have the same p/T
rating as the corresponding blind flanges:

ANSI: according to ANSI B16.5 Table 2-2.3.

EN: according to EN 1092-1 Table 18, material group
13E0.

The continuous operating pressure range is
presented for each antenna in section “Dimensional
Drawings and Mechanical Properties” on page 21.

18

Electronics Temperature

There are restrictions on the ambient temperature
(see “Specifications” on page 16). The ambient
temperature may also be limited by the selected
product certificate (see “Product Certifications” on
page 19).
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Product Certifications

SAFETY NOTE AND
SPECIAL CONDITIONS FOR SAFE USE (X-MARKING IN ATEX,
IECEX, AND NEPS| CERTIFICATES)

The intrinsically safe circuits do not withstand the 500 V ac test as
specified in EN 50020 clause 6.4.12.

Parts of the rod antenna and the process seal antenna are
non-conducting and the area of the non-conducling part exceeds
the maximum permissible areas for Group |IC according to

EN 50014, clause 7.3 (20 cm?) and Category Il 1G according to
EN 50284, clause 4.4.3 (4 cm?) (20 cm? for zone 1 and 4 cm? for
zone 0 according to IEC 60079-0, clause 7.3). Therefore, when
the antenna is used in a potentionally explosive atmosphere,
appropriate measures must be taken 1o prevent electrostatic
discharge.

Impact and friction hazards need to be considered according to
EN 50284, clause 4.3.1 (JEC €0079-0, clause 8.1.2) when the
transmitter and part of antennas exposed to the exterior
atmosphere of the tank is made of light metal alloys, and used in
Category Il 1 G (zone 0).

ATEX Approvals C €
Nemko 04ATEX1073X

E1M Flameproof:
& 112 GD T73°Cl2
EEx iad IIC T4 (-40°C<T,<+70°C®),
Up,=250 V

111 Intrinsically Safe:
& 116D T73°CA,
EEx ia NHC T4 (-50°C<T,<+70°C{3)),
4-20 mA { HART® model: U;=30 V dc, 1;=130 mA, P;=1.0 W,
C=7.26 nF, L;=0 H.
FounpaTioN™ fieldbus model: Ui=30 V dc, {=300 mA,
P=1.5W, C=0 nF, L=0 H.

FISCO moadel: U=17.5 V dc, =380 mA, Pi=5.32 W, L;=C=0.

Installation Drawing: 9150079-907

(1) Ordering Information code for Product Certificates, see
page 31.

(2) +63°C with FOUNDATION™ fieldbus or FISCO aptfion.

(3) +60°C with FOUNDATION™ fieldbus or FISCO aopticn.

National Supervision and Inspection Center for
Explosion Protection and Safety of Instrumentation
(NEPSI) Approvals

GYJ06242X, GYJ06458X

E3" Flameproof:
Ex iad lIC T4 (-40°C<T,<+70°C")),
Up=250 V

13" Intrinsically Safe:
Exia NC T4 (-40°C<T,<+70°C'¥).
4-20 mA / HART® model: U;=30 V dc, ;=130 mA, P;=1.0 W,
C=7.26 nF, Li=0 H.
FOUNDATION™ fieldbus model: U;=30 V dc, ;=300 mA,
Pi=1‘5 W, Ci=0 nF, Li=0 H.
FISCO model: U=17.5 V dc, =380 mA, P=5.32 W, L=C;=0.

Installation Drawing: 9150079-907.

Technology Institution of Industrial Safety (TIiS)
Approval

E4" Flameproof:
Transmitter: Ex d [ia] IC T4
Antenna: Ex ia tIC T4
Installation Drawing: 05400-00375A.

Factory Mutual (FM} Approvals
Project I1D: 3020497
E5(") Explosion Proof for Class I, Div. 1,
Groups B, C and D;
Dust Ignition Proof for Class 111, Div. 1, Groups E, F and G;
With Intrinsically Safe connections to
Class 1, Ii, Ili, Div. 1, Groups B, C, D, E, F and G.
Temp. Code T4
Ambient temperature limits; -40°C to +70°C#3).
Seal not required.

15" Intrinsically Safe for Class I, I, lll, Div. 1, Groups A, B, C, D,
E,FandG,
Class |, Zone 0, AEx ia liC T4 when instafled per Control
Drawing: 2150079-805.
Non-Incendive Class |, Div. 2, Groups A, B, C and D;
Suitable for Class I, |ll, Div. 2, Groups F and G.
4-20 mA { HART® model: U=30 V dc, =130 mA, P=1.0 W,
C=7.26 nF, L=0 H.
FOUNDATION™ fieldbus model: U;=30 V dc, ;=300 mA,
P=1.3 W, C=0nF, L=0 H.
FISCO model: U=17.5 V dc, =380 mA, P=5.32 W, L,=C;=0.
Max operation:
4-20 mA { HART® model: 42.4 V., 25 mA,
FOUNDATION™ fieldbus model: 32 V, 25 mA.
Temp. Code T4
Ambient temperature limits: -40°C to +70°C3).
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Canadian Standards Association (CSA) Approvals
Project ID: 1514653
E6!") Explosionproof with internal Intrinsically Safe Circuits [Exia]
Class [, Div. 1, Groups B, C and D;
Temp Code T4.
Class |1, Div. 1 and 2, Groups E, F and G;
Class Ill, Div. 1
Ambient tamperature limits -40°C to +70°(2
Factory sealed.

181" Intrinsically Safe Exia:
Class |, Div. 1, Groups A, B, C and D.
Temp Code T4.
4-20 mA / HART® model: U;=30 V dc, ;=130 mA, P=1.0 W,
Ci=7.3nF, Li=0H.

FounDATION™ fieldbus modet: U;=30 V dc, ;=300 mA,
P=1.3 W, C=0 nF, Li=0 H.

FISCO model: U;=17.5 V dc, ;=380 mA, P=5.32 W, L=C;=0.

Installation Drawing: 915007 9-906
Ambient temperature limits -40°C to +70°(2),

IECEx Approval
IECEx NEM 06.0001x

E7() Flameproof:
Ex iad IIC T4 (-40°C<T,<+70°C(?)).
U,,=250 V

170) Intrinsically Safe:
Ex ia HC T4 (-50°C<T,<+70°C?,
4-20 mA/ HART® mode!: U;=30 V dc, =130 mA, P=1.0 W,
Ci=7.26 0F, L=0 H.
FOUNDATION™ fiefdbus moadel: U=30 V dc, ;=300 mA,
P=1.5W, C=0 nF, L;=0 H.

FISCO model: U=17.5 V dc, 4=380 mA, P=5.32 W, L;=C;=0.

Installation Drawing: 9150079-907.

For mare infarmation on product certificates, refer to
the Reference Manual (document number
00809-0100-4026).

(1) Ordering Information code for Product Certificates, see
page 31.
(2) +60°C with FOUNDATION™ fleldbus or FISCO option.
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Dimensional Drawings and Mechanical Properties

ROSEMOUNT 5402 AND 5401 WITH SST CONE ANTENNA (MODEL CODE 2S-8S)

7.1(180) 5.2 (133)
B 3:5 (88)' 3.6 (92)
J l
|
O [7.3(185)
9.4 (240)
___—s60
[+
‘l
\
A
Optional
—}-—— antenna
extension
& T
(-
5402 Standard SST Cone z:: s(:;:)
Antenna Code
6.5 (165) 2.0(50) 232 (18)

5.9 (150)
8.8 (225)

2.8 (67)

3.6 (92) 48

5401 Standard SST Cone

Cone size (inches) Antenna Code

3 3.3 (84) 2.6 (67) 3S
4 5.9 (150) 3.6 (92) 48
6 7.3(185) 5.5 (140) 8s
8 10.6(270) 7.4 (188) 85

5402 and 5401 Extended SST Cone(")
Max. nozzle height A
20 (500) 20.4 (518)

Option Code
S3

|
(1) The extended cone antennas are available in 5-inch step increments
from 10 to 5Q inches. Consult your local Emerson Pracess Management
representative for more information. Expect long lead times for other
sizes than the 20 in. (500 mm) version.

Drawing: 9240030-970 (www.rosemount.com)

All dimensions are in inches (mm).

Process Connection Availability
e Available as standard
5 Avallable as special, consult factory

— Not available

Process Cannection
2in./ DN 50/ 50A
3in./ DN 8071804
4in./ DN 100/ 100A
6in. /DN 150 / 150A
8in. /DN 200 / 200A

Threaded Cornection

Bracket Mounting

Cone Antennas

Antenna Code

35, 45,
6S, 88

OPERATING RANGE

The final raling may be

Iimited by flange and C-ring
sotection.
Flange
temperature
A5 () °F (°C)
40 {-40) 302 (150)

Process temperature and pressure diagram.

Temperature restrictions due to O-ring selection.

Tank seal with Min. Temperature | Max. Temperature
different O-ring °F (°C) in air °F (°C) in air
materials
Viton® -4 (-20) 302 (150) 3
Ethylene Propylene | -40 (-40) 302 (150)

| (EPDM)
Kalrez® 6375 5(-15) 302 (150)
Buna-N -40 (-40) 230 (110)
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ROSEMOUNT 5402 AND 5401 WITH WETTED FLANGE PLATE CONE ANTENNA

(MODEL CODE: 2H-8H, 2M-8M AND 2N-8N)

7.1{180) 5.2 (133)
3.5(88)  3.6(92)

All dimensions are in inches (mm).

9.4 (240)

____-s60

Antenna Code

5.9 (150) 2.0 (50) 2H, 2M, 2N
3 6.9 (175) 2.6 (67) 3H, IM, 3N
4 9.8 (250) 3.6 (92) 4H, 4M, 4N

5401 Cone Antenna With Wetted Flange Plate
Cone size (inches) Antenna Code

3.3(84) 2.6 (67) 3H, 3M, 3N

a 5.9 (150) 3.6 (62) 4H, 4M, 4N
6 7.3(185) 5.5 (140) BH, 6M, 6N
8 10.6(270)  7.4(188) 8H, 8M, 8N

Process Connection AvailabHity
® Available as standard
> Available as special, consult factory
— Not available
Antenna Code

2H, 2M, 3H,3M, 4H,4M,  6H, 6M, 8H, 8M,

Process Connection 3N 4N 6N 8N

2:n. 1 DN S0/ 50A
3in. /DN 80/ 80A

6in./ DN 150 / 150A

2|
]
pl
4in. /DN 100/ 100A b
J
p]

B in. /DN 200/ 200A

Threaded Connection

Bracket Mounting

Drawing: 9240030-973 (www.rosemount.com})

22

7.3 (185)

__Flange
7 (not wetted)

... Flange plate
(wetted part)

Pressure
psig (bar)
Cone Antennas
23z{18)
OPERATING RANGE

The final rating may be
limitad by lanpe and O-ring
salestion.

Flange

temperature
15 {-1) oF (cC)

40 (-40} 102 (150)

Process temperature and pressure dlagram.

Temperature restrictions due to O-ring selection.

Tank seal with Min. Temperature | Max. Temperature
different O-ring °F (°C} in air °F {°C) in air
materials
[ Vitor® -4 (-20) 302 (150)
{"Ethylene Propylene | -40 {-40) 302 (150)
(EPDM)
Kalrez™ 6375 5 (-15) 302 (150)
Buna-N -40 (-40) 230 (110)
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Rosemount 5400 Series

ROSEMOUNT 5401 WITH ROD ANTENNA (MODEL CODE 1R-4R)

All dimensions are in inches {mm).

7.1 (180) 5.2 {133)
| 3.5(88) 3.6(92)
7.3 (185)
9.4 (240)
L. B /
Rod antenna Rod antenna Threaded
= with wetted without connection
flange plate wetted flange (RA)Is
B (1R, 2R) plate (3R, 4R) available
for rod
A antennas
without
wetted
flange plate
(3R, 4R)
Pressure
P sig (bar
15 (38) psig (bar)
Rod Antennas
145 {10)
s Antenna Code
Short 14.4 (365) 4 (100} 1R, 3R OPERATING RANGE

Long 20.3 (515) 10 (250) 2R, 4R

(1) The active part of the antenna must protrude into the lank. B is the
maximum nozzle height.

Process Connection Availability

@ Available as standard

2 Available as speclal, consult factory
— Not available

Antenna Code
Process Connection iR, 2R IR, 4R

2in. /DN 50/ 50A

3in./DN B0 /80A
4in./DN 100/ 100A
6in./ DN 1507 150A
Bin. /DN 200 f 200A

Threaded Connection

Bracket Mounting

Drawing: 9240030-977 (www.rosemount.com)

saloction,

A6 (1)

Tha final raling mey be
Himited by flange and O-ring

Flange
temperature

-40 (-40)

°F (nc)

302 (150)

Process temperature and pressure diagram.

Temperature restrictions due to O-ring selection {not
applicable for 1R and 2R where no process O-ring is

present).

Tank seal with

Min. Temperature

Max. Temperature

different O-ring °F (°C) in air °F {°C) in alr
materials

Viten® 4 (-20) 302 (150)
Ethylene Propylene | -40 (-40) 302 (150)
(EPDM)

Kairez® 6375 5 (-15) 302 (150)
Buna-N -40 (-40) 230 (110)
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ROSEMOUNT 5402 WITH PROCESS SEAL ANTENNA (MODEL CODE 2P-4P)

7.1 (180)

3.5(88)  3.6(92)

Process Seal

size {inches)

5.2 (133)

7.3(185)

] 1
L — [ e

L NS

2 1.8 (46)
3 2.8(72)
4 3.8 (97)

14.2 (360)
17.3(440)
18.9 (480)

Antenna
Code
0.9 (22) 2P
1.4 (35) 3P
1.9 (48) 4P

Process Connection Availability
® Available as standard

7 Avallable as special, consult factory
— Not available

Process Connection
2in. /DN 50/ 50A
3in. /ON B0/ 80A
4 in.{ DN 100 / 100A
Gin./DN 150/ 150A
8in./ DN 200/ 200A

Threaded Ccnnection

Bracket Mounting

Antenna Code

Drawing: 9240030-976 (www.rosemount.com)
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Pressure
psig (bar)

120 (8.2)

90 {8.2)

walection.

10 (0.69)

6 (1)

OPERATING RANGE

The Minal rating may be
limited by flange and O-ring

All dimensions are in inches (mm).

Process Seal Antenna

Flange
temperature

-4 (-20)

104 (40) 212 (100)

°F (°C)

302 (150)

Process temperature and pressure diagram.

Temperature restrictions due to O-ring selection.

Tank seal with Min. Temperature | Max. Temperature
different O-ring °F (°C) in air °F (°C) in air
materials

Viton® -4 (-20) 302 (150)
Ethylene Propylene | -4 (-20) 275(135)

(EPDM)

Kairez® 6375 23 (-5) 302 (15D)

Buna-N -4 (-20) 257 (125)




Product Data Sheet
00813-0100-4026, Rev FA

June 2007 Rosemount 5400 Series

PROCESS CONNECTIONS
Bracket Mounting (model code BR)

Bracket mounting is available for Rosemount 5401
and 5402 with SST Cone Antenna (25-8S) and
Rosemount 5401 with Rod Antenna (3R-4R)

All dimensions are in inches (mm).

@

t
|
|
)
|
]
r‘"l"" Pipe diameter max

2.5 inches (84 mm)

5.2 (133)
Pipe mounting Pipe mounting
(vertical pipe) (horizontal pipe)

2.2 (87)

0.3(7)

2.8(70)

0.8 (20)

Wall mounting Hole pattern
wall mounting

Drawing: 9240030-989 (www.rosemount.com)
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Standard Flanges
Cone and Rod Antennas (model code: 25-8S and 1R-4R})

Mating Face Style{} Face Surface
Standard Finish

ANSI ASME B18.5 0.06 in. Raised Face R, = 125-250 pin. 316/ 316L
EN (DIN) EN 1092-1 2 mm Raised Face (Type B1) R,=3.2-125pm. EN1.4404
JIS JIS B2220 2 mm Raised Face Ry=3.2-6.3 pm EN 1.4404

NN\

Designation

Material

(1) Face gasket surface is serrated per maling standard.

Cone Antennas with Wetted Flange Plate (model code: 2H-8H, 2M-8M, and 2N-8N)

AN

Designation Mating Face Style(!) Face Surface Material

Standard Finish

ANSI ASME B16.5 0.06 in. Raised Face Ry =125-250 pin. 316/ 316L
EN (DIN) EN 1092-1 Flat Face (Type A) Rz=3.2-125pum. EN 1.4404
| JIS JIS B2220 2 mm Raised Face R;=3.2-6.3 pm EN 1.4404

(1) Face gasket surface is serrated per mating standard.

Process Seal Antennas

Designation  Standard Material
ANS! ASMEB16.5 Slip-on 316/ 316L
EN (DIN) EN 1082-1 Slip-on (Typa 01) EN 1.4404
Jis JIs B2220 Slip-on plate (SOP)  EN 1.4404
/]
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APPROXIMATE WEIGHTS

Transmitter

Aluminium housing

Antenna (Model Code)

Cone Antenna (25-8S, 2H-8H, 2M-8M, 2N-8N)

Process Seal Antenna (2P-4P)

Rod Antenna (1R-4R)

Process Connection {(Model Code)t")
ANSI Flange, 2 in. 150 Ibs SST (AA}
EN (DIN) Flange, DN50 PN40 SST (HB)
JIS Flange 50A 10K SST (UA)

Bracket Mounting (BR)

Thread Adapter (RA)

Rosemount 5400 Series

Weight lbs (kg)
4.4 1bs (2.0 kg)
Add max Ibs (ka)
2.2 Ibs (1.0 kg)
4.4 1bs (2.0 kg)
221bs (1.0 kg)
Add max Ibs (kg}
8.6 Ibs (3.0 kg)
8.8 Ibs (4.0 kg)
9.6 Ibs (3.0 kg)
4.4 Ibs (2.0 kg)
1.11bs (0.5 kg)

(1) Approximale weights for other 5400 Series process connection sizes than those in this table can be estimated:
First of all, find out the weight of the SST blind flange (slip-on for process seal antennas) thal corresponds to the type and size shown in this lable.
Find out the weight for the SST biind flange that corresponds to the specific 5400 Series fiange size which is not represented in this table.
The 5400 Series flange weight can be eslimated by adding the relative weight difference of these SST blind fanges.
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Ordering Information

Model Code for Rosemount 5402 Radar Level Transmitter

Modei Product Description
Code Housing Material
A Polyurethane-covered Aluminum
Code Signal Output
H 4-20 mA with HART® communication
F FOUNDATION™ fieldbus
Code Conduit/ Cable Threads
1/2inch - 14 NPT
2 M20 x 1.5 adapter
£ M12, 4-pin, Male Connector (eurofast®)!)
A size Mini, 4-pin, Male Cannector (minifast®)!)
Product Certifications
No Product Certificates
E1 ATEX Flameproof"
" ATEX Intrinsic Safety
1A ATEX FISCO Intrinsic Safety!?
E3 NEPSI Flameprooft!
13 NEPSI Intrinsic Safety
IC NEPSI FISCO Intrinsic Safety
E4 TIIS Flameprooft®)
E5 FM Explosionproof")
15 FM Intrinsic Safety and Non-incendive
IE FM FISCO Intrinsic Safety'?)
E6 CSA Explosionproof(!)
16 CSA Intrinsic Safety
IF CSA FISCO Intrinsic Safety(@®
£7 {ECEx Flameprooft!)
17 IECEX Intrinsic Safety
1G |ECEx FISCO Intrinsic Safety'?
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Ca Antenna e and Viatenal (tor proce onnection avaian efer to “Dimensional Drawings and iie
Propertie on page
Cone Antennas

2S 2in. DN 50, 316L SST (EN 1.4404)

38 3in. DN 80, 316L SST {EN 1.4404)

45 4in. DN 100, 316L SST (EN 1.4404)

2H 2in. DN 50, Hastelloy® C-276 (UNS N10276) with wetted flange plate

3H 3in. DN B0, Hastelloy® C-276 (UNS N10276) with wetted flange plate

4H 4in. DN 100, Hastelloy® C-276 (UNS N10276) with wetted flange plate

2M 2 in. DN 50, Monel® 400 (UNS N04400) with wetted flange plate

M 3in. DN 80, Monel® 400 (UNS N04400) with wetted flange plate

4M 4 in. DN 100, Mone!® 400 {(UNS N04400) with wetted flange plate

2N 21n. DN 50, 316L SST {EN 1.4404), with wetted flange plate. Complies with guidelines in NACE® MR0175/1S0 15158
and NACE® MR0103.

3N 3in. DN 80, 316L SST (EN 1.4404), with wetted flange plate. Complies with guidelines in NACE® MR0175/ISO 15156
and NACE® MR0103.

4N 4 in. DN 100, 316L SST (EN 1.4404), with welted flange plate, Complies with guidelines in NACE® MR0175/ISO 15156
and NACE® MR0103.
Process Seal Antennas

2P 2in. DN 50, PTFE

3P 3in. DN 80, PTFE

4P 4in. DN 100, PTFE
Other Antennas

XX Customer specific

PV PTFE with Viton® fluoroelastomer o-rings

PK PTFE with Kalrez® 6375 perfluoroelastomer o-rings

PE PTFE with EPDM o-rings

PB PTFE with Buna-N o-rings

od Proce onnection and Ma or antenna availab efer to “Dimensional D gs and Me
Prop e on page
ANSI Flanges {316 / 316L SST)

AA 2 Inch, 150 Ibs

AB 2inch, 300 Ibs

BA 3inch, 150 Ibs

B8 Jinch, 300 Ibs

CA 4 inch, 150 Ibs

CB 4 inch, 300 ibs

DA 6inch, 150 Ibs

EA 8 inch, 150 lbs
EN (DIN) Flanges (EN 1.4404 SST) T ]

HB DN 50 PN 40 )

B DN 80 PN 40

JA DN 100 PN 16

JB DN 100 PN 40

KA DN 150 PN 16

LA DN 200 PN 16
JIS Flanges (EN 1.4404 SST)

UA 50A 10K

VA BOA 10K

XA 100A 10K

YA 150A 10K

ZA 200A 10K
Other Flanges

BR Bracket Mounting, 316L / EN 1.4404 SST

XX Customer specific
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Options

Integral digital display
Transparent meter glass protection cover made of PTFE / FEP

™ Transient Protection Terminal Block (standard with FISCO options)
Software Configuration
C1 | Factory configuration (CDS required with order)
Alarm Limit Configuration
c4 NAMUR alarm and saturation levels, high alarm
[oF:] Low alarm® (standard Rosemount alarm and saturation levels)
Special Certificates
N2 Certificate of compliance with guidelines in NACE® MR0175/iSO 15156 and NACE® MRG103%
Q4 Calibration Data Certificate
Q8 Material Traceability Certification per EN 10204 3.1(7)
Speclal Procedures T
P1 | Hydrostatic testing™’
Antenna Modification
83

30

(pending) up to 20 in. (500 mm )8},
Typical Mode! Number: 5402 AH1E54S PV CA-M1Ct

Cone antenna extension in 316 / 316L / EN 1.4404 SST. To be used if there are irregularitles in the nozzie. Fils nozzles

Options E (eurafasf®) and M (mr‘nifasl®) are nat available with Explosionproof or Flameproof approvals,
Requires Foundalion™ fieldbus signal oulput (U, parameter listed in “Product Certifications” on page 19).
G )2 in. SST cable gland is inchuded in delivery.

Bracket mounting {BR) is not available with hydrostatic testing (P1).

The standard alarm setting is high.

Requires wetted flange plate cone antennas (2H-4H, 2M-4M, 2N-4N) or process seal antennas (2P-4F).
Certificale includes alf pressure retaining wetted parfs.

Requires a SST cone antenna (2S-4S).
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Model Code for Rosemount 5401 Radar Level Transmitter
Model Product Description
Code Housing Material
Code Signal Qutput
4-20 mA with HART® communication
FOUNDATION™ fieldbus
1/2 inch - 14 NPT
2 M20 x 1.5 adapter
E M12, 4-pin, Male Connector (eurofast®)("
M A size Mini, 4-pin, Male Connector (minifast®y"
Code Product Certifications
NA No Product Cerlificates
E1 ATEX Flameprooft')
] ATEX Intrinsic Safety
1A ATEX FISCO Intrinsic Safety
E3 NEPSI Flameproof!)
13 NEPSI Intrinsic Safety
IC NEPSI FISCO Intrinsic Safetly
E4 TilS Flameprooft®
E5 FM Explosionprooft"
15 FM Intrinsic Safety and Non-incendive
IE FM FISCO Infrinsic Safety?
E6 CSA Explasionproof(!)
i6 CSA Intrinsic Safety
IF CSA FISCO Intrinsic Safety®®
E7 IECEx Flameprooft )
17 IECEX Intrinsic Safety
L IG IECEx FISCO Intrinsic Safety(?
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Cone Antennas

F 3s 3in. DN 80, 316L SST (EN 1.4404), pipe instaliations only

48 4 in. DN 100, 316L SST (EN 1.4404)

68 6 in. DN 150, 316L SST (EN 1.4404)

8s 8in. DN 200, 316L SST (EN 1.4404)

3H 3in. DN 80, Hastelloy® C-276 (UNS N10276) with wetted flange plate, pipe installations only

aH 4in. DN 100, Hastelloy® C-2768 (UNS N10276) with wetled flange plate

8H 6 in. DN 150, Hastefloy® C-276 (UNS N10276) with wetled flange plate

8H 8in. DN 200, Hastelloy® C-276 (UNS N10276) with wetled flange plate

IM 3.in. DN 80, Monel® 400 (UNS N04400) with wetted flange plate, pipe instailations only

4M 4 in. DN 100, Monet® 400 (UNS N04400) with wetted flange plate

6M 6 in. DN 150, Monel® 400 (UNS N04400) with wetled flange plate

8M 8in. DN 200, Mone!® 400 (UNS N04400) with wetled flange plate

3N 3in. DN 80, 316L SST (EN 1.4404), with wetted flange plate, pipe instaltations only. Complies with guidelines in NACE®
MRO0175/1SO 15156 and NACE® MR0103.

4N 4in. DN 100, 316L SST (EN 1.4404), with wetted flange plate. Complies with guidelines in NACE® MR0175/1SO 15156
and NACE® MR0103,

6N 6 in. DN 150, 316L SST (EN 1.4404}, with wetted flange plate. Complies with guidelines in NACE® MR0175/ISO 15158
and NACE® MR0103.

8N 81n. DN 200, 316L SST (EN 1.4404), with wetted flange plate. Complies with guidstines in NACE® MR0175/1SO 15156
and NACE® MR0103.
Rod Antennas B

iR Short version, all-PFART®] with welted flange plate, max. nozzle height 4 in. (100 mm), free propagation only

2R Long version, all-PFA/®), with wetted flange plate, max. nozzle height 10 in. (250 mm), free propagation only

3R Shorl version, SST+PFA, max. nozzie height 4 in. (00 mm), free propagation only

4R Long version, SST+PFA®), max. nozzle height 10 in. (250 mm), free propagation only

Other Antennas

PK
PE
PB

Customer specific
Tank Sealing

PTFE with Viton™ fluoroelastomer o-rings

PTFE with Kalrez® 8375 perfiuoroelastomer o-rings
PTFE with EPDM o-rings

PTFE with Buna-N o-rings

All-PFA® rod anlennas (O-rings are not wetted)

Process Connection and Material {for antenna availability, refer to “Dimensional Drawings and Mechanical
Properties” on page 21

ANSI Flanges (316 / 316L SST)

AA 21in. 150 tbs
AB 2in. 300 lbs
BA 3in. 150Ibs
BB 3 in. 300 Ibs
CA 4in. 150 Ibs
CB 4 in. 300 Ibs
DA 6in. 150 Ibs
EA 8in. 150 1bs
EN (DIN) Flanges (EN 1.4404 SST)

HB DN 50 PN 40
B DN 80 PN 40
JA DN 100 PN 16
JB DN 100 PN 40
KA DN 150 PN 16
LA DN 200 PN 16
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ode Proce 0 e 0 a a a . ea
JIS Flanges (EN 1.4404 SST)
UA 50A 10K
VA BOA 10K
XA 100A 10K
YA 150A 10K
ZA 2004 10K
Threaded (316L / EN 1.4404 SST) N
RA | 1.5-in. NPT
Other
BR Brackel Mounting, 316L / EN 1.4404 SST®/
XX Customer specific
ode Optio
M1 Integral digital display
GC Transparent meter glass protection cover made of PTFE / FEP
TH Transient Protection Terminal Block (standard with FISCO options)
Software Configuration o
Ci | Factory configuratiocn (CDS required with order)
Alarm Limit Configuration
Cc4 NAMUR alarm and saturation ievels, high alarm
cs Low atarm!”) (standard Rosemount alarm and saturation levels)
Special Certificates
N2 Cerlificate of compliance with guidefines in NACE® MR0175/1S0 15156 and NACE® MR0103%"
Q4 Calibration Data Cerlificate
Q8 Material Traceability Certification per EN 10204 3.1(9)
Special Procedures
P1 [ Hydrostatic testing™’
Antenna Madification
S3 Extended Cone Antenna in 316 / 316L / EN 1.4404 SST. Maximum recommended nozzle height is 20 in. (500 mm).{"0!

Typical Model Number: 5401 AH 1 NA 4S8 PV CA - M1 C1

(1) Options E (eurofasl@) and M (minifast®} are not available with Explosionproof or Flameproof approvals.
(2) Requires Foundation™ fleldbus signal output (U, parameler listed in “Product Cerlifications” on page 19).
(3) G % in. SST cable gland is included in delivery.

(4) PFA Is a fluorapolymer with properties similar to PTFE.

(8) All-PFA Rod antennas (1R or 2R) require al-PFA tank seal (PD).

(6) Certain process connactions are not available with hydrostatic testing (P1).

(7) The standard aiarm sefting is high.

(8) Requires wetted flange plate cone antennas (3H-8H, 3M-8M, 3N-8N) or rod antennas (1R-4R).

(9) Certificate includes all pressure retaining weited parls.

(10) Requires a SST cone antenna (35-8S).
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Application & Configuration Data Sheet

*=indicates default factory configuration.

Customer Information, Model Number and Tagging Information - Information is required if C1 is ordered

Customer / End User Customer Contact
Sales Person Customer Phone/E-mail
P.O. Number Line item Uitimate Destination

Model Number L L J gLt 1 1 Ji 1 1
Optiens| | 1 L | JL 1 IL N A O A N O TN Y T S A A T A I A

Hardware Tag (max 2icharacters) { | | | t 4 v ¢ Lo b 4 4t b @t 11 ]
Software Tag (max 8 characters) [ P

Process Information

Process Name Product Type

Process Description,

Dielectric Constant [ 1925 ] 2540 ] 4.0-10 [] >10 (water based) 1 unknown
Process Temperature Min: Max: 0 °F O -c

Process Pressure Min: Max: ] psig ] Bar

Is the process turbulent? [} No ] sligntly ] Aggressive

If turbulent, due to ] Agitation ] vortex ] Flowing [] spiash Loading

Foam [ None ] Light, airy  [JHeavy, dense

If foam, it is present [] Constantly [ ] Occasionally

If foam, thickness [ inch ] mm

Condensation / Dirt [ None ] Light [JHeavy

Variable Units (choose only one of each group)

Use this unit when filling in values in the Application & Configuration Data Sheet.
If Level O Din Om [1em 1 mm*
If Volumel") O« [ ] us gais [] Barrels 1 m? 1 liters

LCD Meter Configuration - Only if M1 and C1 is ordered

Variables (7 Level [ pbistance  [] Volume [] % of Level Range!?) [1 Level Rate
Variable units are displayed according to the above. If more than one variable is chosen, Carousel Toggling of data is used.

Security Information - Information is required if C1 is ordered

Write Protect 1 on [ of

(1) If volume calculation is required, fill in Application and Configuration Data Sheet, Volume Configuration.
(2) Not applicable for FOUNDATION™ figldbus.
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Application & Configuration Data Sheet, continued

*=Indicates default factory configuration.

Analog Output {4-20 mA analog output), not applicable for FounpaTioN™ fieldbus devices - Information is required if C1 is ordered

Primary Variabie (PV) O rever [ Distance ] Volume CLevel Ratet” [ Signal Strength®

Lower Range Value (4 mA) (use the selected variable unit on previous page)
Upper Range Value (20 mA) (use the selected variable unil on previous page)
Alarm Mode [ High* [Jrow ] Freeze

Tank Geometry - Information is required if C1 is ordered

Tank Shape Select a tank type corresponding to the actual tank on which Lhe device is mounted. If the device is mounled
on a tank type that is not available as an individual selection choose Unknown.

[] unknown* [ ] Vertical Cylinder [_] Horizontai Cylinder
{1 spherical [] cubical®

Upper Reforenca Point

. 100%
Tank Bottom4) Select a Tank Bottom Type that corresponds to the I uRv (20 ma)
actual shape of the tank bottom.

[} unknown* [ Flat'® [T] Dome/Dish/Buliet e —
g

- LRV (4mA)

S o f
Other (eg inclined) |:I Lower Referance Point

Tank Height (use variable unit chosen on previous page)

(1) Always in selected level unit per second.

{2) AlwaysinmV.

{3) A cubical tank type is defined as a box shaped tank with right angles.

{4) Tank Bottorn Type is only applicable for Vertical Cylinder and Cubicai tanks.
{5) Bottom of lhe tank is < 5°.
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Application & Configuration Data Sheet, continued

Fitting Dimensions - Information is required if C1 is ardered

Please fill in the dimensions (according to selected variable unit)

] Nozzle [ stiting Well [ Bypass Pipe
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Application & Configuration Data Sheet, continued

VOLUME CONFIGURATION

Volume Configuration Information (total valume calculation only) - Required if C1 is ordered and Volume is chosen variable

Volume is calculated based on ideal tank types or a strapping lable. Please mark the box that corresponds to your tank type and fill in
dimensions on the lines according lo the previously selecled variable unit.

1 Vertical Cylinder ] Horizontal Cylinder [ Vertical Cylinder with Bullet
Ends

QE i - _ﬁ‘ '''' R
] N
L T Y e —
‘-\‘_.M._"/

T [ a—

[[] Horizontal Cylinder with Bullet Ends [] sphere

IFI
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ENVIRONMENTAL QUALIT

JAN 15 2008

Waste Programs Div,
Permits Section
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Rosemount 5400 Series

~

Pressure — Level or Interface Measurement

Emarson has a complete line of Rosemount pressure
transmitlers and remote seals for measuring level or interfaces
in liquid applications. Optimize performance wilh direct mount,
Tuned Seal systems:

« Rosemount 3051S_L, 3051L, and 1151LT Liquid Level
Transmilters

= Rosemount 1199 Remole Diaphragm Seals with direct mount
or capillary connections

Vibrating Fork Switches ~ Point Level Detection

The Rosemount 2100 Series is developed for reliable point level
detection of liquids and consists of:

» Rosemount 2110 Compact Vibrating Fork Liquid Level Switch

* Rosemount 2120 Full-featured Vibrating Fork Liquid Level
Switch

Guided Wave Radar - Level! and Interface Measurement

Muitivariable, loop-powered Guided Wave Radar transmitters
with a wide range of probe styles 1o fit different liquids and solids
applications. The product iine consists of:

* Rosemount 3300 Series — Versatile and easy-to-use
transmitter with proven reliability

« Rosemount 5300 Series ~ Accurate, high performance
\ transmitter with FOUNDATION™ fieldbus support

Rosemount Level Solutions

Emerson provides a compiete range of Rosemount products for level measurement applications.

Non-contacting Radar - Level Measuroment
The Rosemount non-contacting radar family consists of:

* Rosemount 5400 Series Transmitters ~ Loop-powered
transmiller with a wide range of antennas, for liquid level
measurement in most applications and process conditions

* Rosemount 5600 Series Transmitters — Transmitters with
ultra-high sensitivity for measurement of level in fiquids and
solids, even for the most challenging applications

Non-contacting Ultrasonic — Level Measurement

The Rosemount 3100 Series ultrasonic level transmitters provide
continuous non-contacling level measurement of liquids. The
range consisits of:

« Rosemount 3101 for simpie continuous level measurement

+ Rosemount 3102 for continuous measurement with two integral
relays for local control functionality

+ Rosemount 3105 Intrinsically safe certified version for
hazardous areas

Rosemount and the Rosemount logotype are registered trademarks of Rosemount Inc.

PlantWeb is a registered lrademark of one of the Emerson Process Management group of companies.
HART is a registered trademark of the HART Communication Foundation

Viton, and Katrez are registered trademarks of Du Pont Performance Elastomers,

Fouwpariovis a trademark of the Fieldbus Foundation.

DeltaV is a trademark of Emerson Process Management group of companies,

Hastelloy is a registered {rademark of Haynes intemational.
Monel is a registersd trademark of Internationai Nicke! Co.
Eurofast and Minifast are registered trademarks of Turck Inc.
All other marks are the property of their respective owners.
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AN-3100D Annunciator

FOR POWER GENERATION, TRANSMISSION & DISTRIBUTION, PETROLEUM,
PETROCHEMICAL, AND OTHER PROCESS INDUSTRIES

397 | INNOVATIVE ANNUNCIATOR

R : Continuing with the widsly success-
'ROCHESTER, J Y

ot iy ful AN-3100 saries af annunciators, e e WA
S ' AMETEK's new ) ool AT

M i

AN-3100D brings alarm monitoring T i
to new levels. Time stamped alarms i [l THALY
and mare communication options ara e e L
now available. Installation and setup ) B A
have been simplifiedd making thus an z SERCERG

ideal fit for new projects or systom

replacements. The uniqus softwara
conliguration provides more features
and functions a mouse click away.

Time Stamped Alarms (SER])

Ali of your ainrms can include a ima stamp, syn- If a LED needs replacement, our automalic
chronized by IRIG-B or our internal clock, This can detector provides notice so critical alarma are
be prasented through Modbus, DNF, OPC or e a lo- not missed, A bullt-in ground fault detector is
cal printer or terminal for viewing. available for indicating ground faulis in your
Communications fiold wiring.

Transmit or receive alarms using our RS-232/485 Flexible Design

sarial or Ethernet port. The AN-3100D supports The window legends are printed on standard
Maodbus and DNP protocols. Communicate via OPC jransparency film, making it easy to changs
using our OPC Server Soltware. legends at any time. The annunciator capacity

can ba increased with built-in expansion. All

Software Canfiguration {eatures and optlons are field seleciable and

Whila all systems are pre-configured to your speci-

fications, tha software configuration tocl unleashes upgradeabfe.

the true power of the AN-3100D.

You can select any operational segLence, sart FEATURES AND BENEFITS
alarms by group, configure your relay outputs and

mare. Thare is never any reason to pull out the front * Timed Stamped Alarms (SER)
accessible inpul cards as changes can be made via .

softwars. LED llumination {Standard)

« Serial and Etherinet Commurnications:
Compact Size

The annunciator and all slsctranics including the Modbus, DNP, OPC Protocls
communicalion options are self contained within = Software Corfigurable

a compact [rame lesa than seven inches deep. In
most cases, the power supply is included inside the
system simplifying installation and wiring. + Internal Self Diagnostics

« Laser Printed Legends

Reliability s Compact Size
Every AN-31000 annunciator is equipped with low

power. long life LEDs. The brighiness exceeds stan-

dard incandescent bulbs and they lasl years longer.

Tl P E R o T e

AMETEK'

POWER INSTRUMENTS




SPECIFICATIONS

INPUT

Field Contacts

= Normally Open {N.O.) or Normally
Closed [N.C.) input selection through
software or hardware

» Wetted (voltage supplied) or diy
{voltage free) contacts

Field Contact Voltage

¢ 12, 24,48, 125 VDC, 120 VAC jumper
selectable (.0018mA per input)

Input Isolation

* Each input is optically isolated

Input Response

» 50 milliseconds (standard)

= 1 millisecond fast response (opt)

= 50 milliseconds to 250 seconds
software adjustahble

DISPLAY

LED

* Whita LED, minimum 2 per window
Window Sizes (h x w)

* Quad: 1.5x1.5inch (38 x 38 mm)
* Third: 1.0 x 3.0 inch (25 x 76 mm)

v Half: 1.5 % 3.0 inch (38 x 76 mm)

o Full: 3.0 x 3.0inch (76 x 76 mm)
Window Color

* White, red, yeliow, amber, green, blue
Legends

¢ Laser printed on transparency film or
engraved windows

ALARM SEQUENCE

Sequence Selections

« A A4, M, R, R12, F1A, F3A, F2M1,
FFAM2, F3C and R12C

Software configurable

- Dual color sequences

- Customized tlash rates

- Up te 4 first aut groups

CONTROLS

» Integral test, acknowledge, silence
and reset with LED status lights

» External push button inputs

» Configurable switch inputs (inhibit
LEDs, horns, relays)

OUTPUTS

Auxiliary Relay Option

» individual or dual relay per point

* Follows field contact or alarm
sgqguence

Seftware contigurable
Energized/de-energized operation
Form A or form B (N.QO. or N.C.}
Foarm C (SPDT)

Common Relays

» 2 refays included for: critical and non-
critical horn; ringback audible

» 2 relays avaitable for: critical and non-
critical reflash. comumon alarm:
watchdog, power fall, ground fault

« Software configurable

Energized or de-energized aperation

» Form Aol form B (N.C. or N.C)

Relay Ratings

+ 24 vDC @ 3.0 amps

¢ 110 VDC @ 0.1 amps

* 120 VAC @ 3.0 amps

Audible

* Internal 80db @ 30cin audible device
external horns available

COMMUNICATION
Serial Modbus

* Master or slave

« Transmit or receive alarms
* RS-232/485 or Ethernet
* Pushbutton controls
DNP 3.0

= Slave mode

» Transmit alarms

» RS-232/485 or Ethernet
e Pushbutton controls
OPC Server Software

* Ver. 2.0 0PC DA

Serial ASCII

* RS-232/485 or Ethernet
¢ For lacal terminal/printer

TIME STAMPED ALARMS

¢ 1 or 4 msec time stamp resolution

» |RIG-B time sync input or internal clock
* Point #, alarm status, time and date

* Modbus, DNP, ASCIt outputs

* 500 event storage

CONNECTIONS

Input/Output Terminals

» Fixed barrier terminal block, 12 GA
(2.5mm) maximum, ring, spade or bare
wire termination.

Communication Ports

« Serial: § pin female D connector

« Ethernet: RJ45 connector

» IRIG-B: BNC connector

POWER REQUIREMENTS
internal or External Power Supplies
» 230 VAC (176-264 VAG 50 Hz)

* 120 VAC (88-132 VAC GO Hz)

* 125 VDG {100-250 VDC)
.

48 VDC (38-58 VDC)
24 VDC (19-29 VDC)

AMETEK’

POWER INSTRUMENTS

Max. 1.7 watts/input @ power input
MECHANICAL

Mounting

o Semi-fiush panel mounting
* 19 inch rack mounting
* Wall (surface) mounting
¢ NEMA enclosures

Weight

» 1.2 Ibs per cell (0.34 kg per cell)
ENVIRONMENT

Operating Temperature Range:
* -4 10 122°F (~20 to 50°C)

Humidity:

* 20-95% BH

Surge Withstand:
« ANSI C37.90.1 {oscillatory)
Fast Transient:

+ |EC-61000-4-4
Surge hinmunity:
» IEC-61000-4-5
EMV/RFI/ESD:

¢ |[EC-61000-4-3, 4-6, 6-3, 4-8, 4-2
Isolation:

¢ 1950 VDC or 1400 VAGC input to output.
logic, case

CERTIFICATIONS

UL, ULC, CE
FM Class 1, Div 2, FMC

Semi-flush Mounting Details |
inches {mm) !
Cells Qverall Panel Cut-Out
L HerW
1 5.0 (127) 4.06 (103)
2 BAT@5) | TS3(191)
3 11.94 (303) 11.00 (279)
LA . 1b40@sl) | 1447(368) |
5 18.88 (479) 17.94 (456)
6 22.34 (568) | 21.41 (544)
7 25.81 (656) | 24.88 (632) |
8 | 2928 (744) | 28.34 (720)
9 | 3275 (832) 31.81 (808)
10 | 372920 | 3529(896) |
C 39.69 (1008) | 38.75 (984)
12 43.16 (1096) | 42.22 (1072)
13 .46.63 (1184) | 45.69 (1160)
Depth behind panel: 6.75%, 8" with rear cover

Example: 7 H x JW has a cat-cuf beight of 783 019 andg o
cut-out widih of 1.6 (27¢

For customer support call:

POWER INSTRUMENTS
255 North Unien Street
Rochester, NY 13605

Tel. 585.263.7700

Fax. 585 4547805
powsr.salestametek.com

HEADQUARTERS
AMETEK Power Instruments
50 Fardham Road
Wilmington. MA 01687

Tel: §78.988.4903

[Fax: 978.988.4990
www.ametekpawer.com
powsr.sales@ametek.comn

Ballingerry Road

Te: 44.28.9260.4100
Fax: 44.28.9260.4141
sates@ameteicuk.com

EUROPEAN HEADQUARTERS
unit 18, Lisburn Enterprise Centre

Lisburn. Co Antrim. UK BT282BP

ASIA PACIFIC HEADQUARTERS
10 Ang Mo Kie Street 65

#05-12 Techpoint

Singapore 569059

Te!: 65.6484.2388

Fax: 65 B481.6

588

SCIENTIFIC

COLUMBUS

2007, hy AMETEK. inc. Al nghts raserved. SMIOGCW (210075)

1SG 9001 Cortitied



IMdtallatiui and Operating Manua)

Echotel®
Model 910

Ultrasonic
Level
Switch

STI=



Read this Manual Before Installing

This manual provides information on the Echotel Model
910 Ultrasonic Liquid Level Switches. It is important that
all instructions are read carefully and followed in
sequence. Detailed instructions are included in the
Installation section of this manual.

Conventions Used in this Manual

Certain conventions are used in this manual to convey
specific types of information. General technical material,
support data, and safety information are presented in
narrative form. The following styles are used for notes,
cautions, and warnings.

Notes

Notes contain information that augments or clarifies
an operating step. Notes do not normally contain
actions. They follow the procedural steps to which
they refer.

Cautions

Cautions alert the rechnician to special conditions that
could injure personnel, damage equipment, or reduce
a component’s mechanical integrity. Cautions are also
used to alert the technician to unsafe practices or the
need for special protective equipment or specific mate-
rials. In this manual, a caution box indicates a poten-
tially hazardous situation which, if not avoided, may
result in minor or moderate injury.

Warnings

Warnings identify potentially dangerous situations or
serious hazards. In this manual, a warning indicates an
imminently hazardous situation which, if not avoided,
could result in serious injury or death.

Safety Messages

The Echotel Model 910 is designed for use in Category I,
Pollution Degree 2 installations. Follow all standard
industry procedures for servicing electrical and computer
equipment when working with or around high voltage.
Always shut off the power supply before touching any
components. Although high voltage is not present in this
system, it may be present in other systems.

Electrical components are sensitive to electrostatic
discharge. To prevent equipment damage, observe
safety procedures when working with electrostatic
sensitive components.

This device complies with Part 15 of the FCC rules.
Operation is subject to the following two conditions:
(1) This device may not cause harmful interference,
and (2) This device must accept any interference
received, including interference that may cause unde-
sired operation.

WARNING! Explosion hazard. Do not connect or
disconnect equipment unless power has been switched off
or the area is known to be non-hazardous.

Low Voltage Directive

For use in Category 1! installations. If equipment is used
in a manner not specified by manufacturer, protection
provided by equipment may be impaired.

Notice of Trademark, Copyright, and Limitations

Echotel is a registered tradename of Magnetrol
International.

Copyright © 2005 Magnetrol International,
Incorporated. All rights reserved.

Magnetrol/STI reserves the right to make changes to the
product described in this manual at any time without
notice. Magnetrol/STI makes no warranty with respect to
the accuracy of the information in this manual.

Warranty

All Magnetrol/STI Model 910 Level Switches are
warranted free of defects in materials or workmanship for
two full years from the date of original factory
shipment.

If returned within the warranty period; and, upon
factory inspection of the control, the cause of the claim is
determined to be covered under the warranty; then,
Magnetrol/STI will repair or replace the control at
no cost to the purchaser (or owner) other than
transportation.

Magnetrol/STT shall not be liable for misapplication,
labor claims, direct or consequential damage or expense
arising from the installation or use of equipment.
There are no other warranties expressed or implied,
except special written warranties covering some
Magnetrol/STT products.

uali ssurance
ality A

The quality assurance system in place at Magnetrol/STT
guarantees the highest level of quality throughour the
company. Magnetrol/STI is committed to providing
full customer satisfaction both in quality products and
quality service.

Magnetrol’s quality assurance system is
registered to ISO 9001 affirming its
commitment to known international
quality standards providing the
strongest assurance of product/service
quality available.

51-604 Echotel Model 910
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Ultrasonic
transducer

Ultrasonic sigral tranzmlssion
acroys \ransducer gap

Flgure 1

' Uhpacking

Echote) Model 910 Level Switches utilize ultrasonic
contact rechnology for measuring level in clean liquid
applications.

Principie of Gperation -

The Model 910 Level Switch uses ultrasonic encrgy ro
detect the presence or absence of liquid in a transducer
gap. The basic principle behind ultrasonic contact tech-
nology is that high-frequency sound waves are casily
ceansmiteed acvoss a transducer gap in the presence of a
liquid medium, but are severely atcenuated when the gap
is dry. The Model 910 uses an ultrasonic frequency of

3 MHz ro perform this liquid level measurement in 2
wide variety of process media and application conditions,

The transducers uscs 2 pair of piczoelecrric crystals char are
encapsulated in epoxy ac the tip of the 316 swinless steel
transducer. The crystals are made of a cetamic material,
that vibrates at a given frequency when subjecred to an
applied volrage. The transmit crystal converes an elecrrical
signal from the Model 910 clectronics into an ultrasonic
signal, When liguid is present in the gap, the receive
crystal is able 1o sens¢ the ultrasonic signal from the
transmit crystal and convere it back to an clectrical signal,
This signal is sent o the electronics to indicate the pres-
ence of liquid in the rransducer gap. When there is no
liquid present, the ultrasonic signal is attenuared, and is
nor detected by the receive crystal,

 Installation

Unpack the instrumenc carefully. [nspect all uoits for
damage. Repoct any concealed damage o carrier within
24 hours. Check the contents of the packing slip and
putchase order. Check and record the serial oumber for
future reference when ordecing parts,

51-804 Echotol Model 910



2 v Eieotrbﬁtqtlc Dikcharga [ESD]
ot Hapdltng;l’mcedhm

.

Magnetrol/ST!s electronic instruments are manufactured

to the highest quality standurds. These instruments use
electronic cornpanents that may be damaged by sratic elee-
iricity present in most work environments.

The following steps are recommended to rednee the risk of
component failure due o clectrostaric discharge.

CAUTION O » Ship and store cireuit boards in anti-static bags. If an anti-
snsmyve eLectabwe ouvicemn static bag is not available, wrap the hoard in aluminum
DO MO THIE DR STORE MIZAH STODNG 1 . H Tale
i oA Gy A foil. Do not place boards on foam packing maserials.

FAAGNETIC, OR RADIOACTWE FIr Ond

+ Use a grounding wrist strap when installing and removing
circuit boards, A grounded worksrasion is recommended.

« Handle circuit boards enly by the edges. Da not rouch
COMPENENLS OF CONRECIOT PiNS.

* Make sure that all dlectrical connections are completely
made and none are partial or floating. Ground all equip-
ment to a good, earth ground.

Afrer unpacking and befare installation, perform the
following uperarional check on the unit in a nen-
hazardous arca:

1. Apply proper aperating volrage to tertninals L1 and L2/N.
Power supply ground should be conneceed to the green
ground screw in housing base.

2. Fill a suitable container with liquid.

3. Place transducer gap in the liquid. The relay autpur should

actuute.

4, Remave transducer from the liguid. The relay outpuc
should de-acruace. In case of malfunction, consult
Section 3.1, Troubleshooting on page 6.

Cautlon: This unil contains CMOS electronics which may becoma
damaged by static electricily. Do not touch any semicon-
ductor devices unlass you are properly grounded.

51-604 Echetel Model 810



2.4 Mounting

Gap must be
turned vertical

High alarm /

Filling line

/:“"
Low alarm

High alarm
:

e
/T
AN
N Pump protection
\‘\i//
Top View of
Horizontal Mounting
L
Low alarm -
Figure 2
Conduit Typical Mounting Orientations
/’— connection

~~.___. Never tighten by
turning housing

34" NPT -/

thread

N Use wrench here

Figure 3
Vertical Mounting

Gap must be

turned vertical
to allow medium
1o fall through

Install so that
wrench flats
are vertical

’,/-_77ﬁ

|
Tank wall

Model 910 level switches are shipped as integral units with
the electronics assembled to the transducer. They may be
mounted in a variety of positions as shown in Figures 2

through 5.

Proper orientation of the transducer gap will provide
maximum performance in difficule applications. When
the switch is mounted horizontally, the transducer gap
must be turned vertical to allow proper drainage of the
liquid media. See Figures 2 and 4.

Screw transducer into the opening using pipe compound
or thread tape. If flanged, bolt unit to mating flange with
proper gasket.

Caution: Never tighten unit on the tank connection by turning the

Figure 4
Horizontal Mounting

Gap must
extend 1" (25 mm)
beyond
end of
nozzie \

Figure 5
Nozzle Mounting

housing. Use a wrench on the transducer mounting nut
flats. Use thread tape or suitable pipe compound on the
threads. Do not overtighten.

When installed in a nozzle or pipe, the transducer gap
must extend into the tank at least one inch beyond the
inside tank wall. Refer to Figure 5.

51-604 Echotel Model 910



2.5.1

NOTE:

4.

Wirag -~ 0 0
Power

Power connections are made at the two-position terminal,
block labeled TTH within the clectronics enclosure, Use of
14-22 AWG twisted shiclded pair wire is recommended.

Observe all appiicabla electrical codas and proper wiring
proceduras.

. Make sure the power is mrned off.
. Unscrew and remove the housing cover.

. Prevent moisture seepage into housing by installing an

approved seal-drain fitting in the conduit run leading o
the unit.

Route wires into housing,

. Conncct ground wire to green ground screw locared in

the base of the housing. DO NOT proceed undil ground
connection is made.

. After grounding is complete, connect the power leads to

proper terminals as follows:
VAC Units VDC Unirts
L1, L2/N ¥ -

Caution: In hazardous areas, do not power the unit until the

7.

O O

conduit ia sealed and the enclosure cover s screwed
down securely,

Dress wiring to ensure no interference or contact with
cover or circuit board components,

51-604 Echotel Model 810



2.5.2 Relay

Model 910 switches have a number of possible relay
wiring options. The table below lists the relay conract
positions for all possible combinations of power failure,
condition of the transducer gap, and fail-safe jumper
position. The user must decide which combinations
constitute fail-safe and alarm conditions, and then select
the appropriate telay wiring and fail-safe position.

1. Run relay output wiring to the terminal blocks labeled
TB2 and TB3. Ensure that the load to be controlled is

P within the relay’s rated capacity as shown in Section 3.3.2,
/’f ™~ Electrical on page 6.
e O\
N\ 2. Select high or low fail-safe using the P1 jumper.
\
P1 Fail-safe Line | Transducer Relay Terminals
Jumper Position | Power Gap CMto NC | CMto NO
Dry Closed Open
O .
" Wet Open Closed
Low level
Failure Dry Closed Open
O Q] BOQIOO0O Wet Closed Open
[ J S SN SE— Dry Open Closed
T O On
\ Al aw e & [ / High feve L Wet Closed Open |
Failure Dry Closed Open
Relay Output Wiring Wet Closed Open

3. Replace housing cover. Installation is complete.

Caution: Never tighten unit to the tank connection by turning the
housing. Use a wrench on the transducer mounting nut

@ flats. Use thread tape or suitable pipe compound on
threads. Do not over tighten.

P1 Fail-safe Jumper

51-804 Echotel Model 910



Caution: In hazardous areas, do not remove housing cover until power is disconhacted and atmosphera is deter-
mined to ba sate.

3.1.1 Na signal with level change
a. Verify power and conceol circuit wiring,
b. Make sure liquid is Alling the transducer gap.

c. Check for dense foam on surface or dried product in the gap. Unit will not function properly if
either condition exiss.

d. Check transducer phone plugs for proper insertion in J1 and J2.
¢, If control circuit does not actuate, cansult factory.

3.1.2 Calibration
Madel 210 swirches do not require field calibration. The ser point is not adjuscable.

3.1.3 Switch chatter
a. Check voltage to make sure it is within wlerances shown in Section 3.3.2.
b. Check for turbulence. Relocate control or isolate frerm turbulence,
c. Checl for excesstve aeration,
d. Consult factory.

3.1.4 Control output will not de-actuate
2. Check rransducer for plugged gap.
b. Check for dense foam or liquid in gap.

c. [Feonerol circuit does nor de-actuarte, consulr facory.

e
= .
“-'ﬂ

R Jlé'ﬁ;i“}IE’f,‘fuf e Kot | —
FM I10-XXxX- XXX Explosmn Proof Class I Div, 1; Groups C & D

Class 11, Div. 1 Groups E,FL & G
o Class 111, NEMA Type 4X
APPROVED F10-KXXH-KXX Non-lncendive Class i, Div, 2; Groups A,B. C, & D
Class 11, Biv. 2; Groups F& G
Class 111, NEMA Type 4X

CSsA 910-XXMH{- XXX Exploslon Proof Class I, Div, 1 Groups C & D
Class 1, Div. 1; Group E,F. & G
Class HI, Type 4X
<SP“ 1O~ X XXX K Non-Incendiva Class 1, Div. 2; Groups A, B, C. & D

Class 11, Div. 2; Groups E, F, & G
Class [tl, Type 4X

ATEX G10-5XXN-HXX @112 G EEx d I C T6/EEx © 11 T6

@ 910-PXXX-XXX

Those units hova haeen Lasled 10 EN 50061-2
c € and EM 50082-2 and 2ra In complianca with
1ho EMC Directive B/IMB/EES,

6 51-604 Echotel Made! 910



3.3 ‘Specificatlons © .
3.3.1 Physical

Inches {mm)

- 483 __,
(#17) Dia. 3.00 Rotation
{76) clearance

275
{70)
¥
635
(158) 34" NPT
3.50

| Optianol  (84)
. .;E'_ maunting

Actuation length A ?

U NPT
tank connoction

Actuation point 3
—| |« 875 (22) Dla.
3186 stainless steel housing
{Single %" NPT conduit)

483 __,
{177 Dia.
] "4 »|3.44 (87}

© S ‘ Aotatien clestanca
J 3fa” NP 2.75

4.4 Plugged 5

(1131 £ . 4
6.25 -
(458) _l N3a" NPT
X s

t" 85P
process connaclion

Actuntion peint. J28 )
— l < .875 (22) Din,

Aluminum sand cast housing
{Dual 34" NPT condult w/1" BSP process connection)

17 [Coco 0] minimum with NPT threaded process connections.
2" (Coda 002) minimum with sanitery or ANSI flanged process conneclions.

i 25 (Code D03) mm minhaurm with NPT hreaded proceses connochions.

— 383

{117} Dia.
344007
Rutatign clearbnos
T 34" NPT I 275
440 nluﬂsid 170
{113 ! ¥
6.25 N nor T
1158] Y. T 250
; Ootignal (8]
i o Y FC mounting l
; Fd I . flange
/f‘ T ) :
34" NPT

tank conngction Actuation langth i
Actunlion poiml 55

| |4—-875 (221 Dla.

Aluminum sand cast housing
(Dusl %" NPT conduils)

4.63
["'“-{1 D) 544 87)

q-ﬁ- Rotation clearance

a" NPT

2,75
{pluggadh
gt |4 |6
{143)

T At NPT

Aciualion length +»

'

|-~ .875 (22 Din,

Actuation paint 25486 __

—

Aluminum sand cast housing
{Dual ¥s" NPT conduit with sanitary flange)

50 {Code 005) mm minlmum with 1 B5F, and sanilary or ANSI flanged process connachions,

51-604 Echotel Madel 810



3.3.2 Electrical

Power Supply: 120 VAC (+10%/-15%), 50/6Q Hz
240 VAC (+10%/-15%), 50/60 Hz
24 VDC (+10%)
Power Consumption: 2.5 VA nominal
Relay Output: Gold ftash DPDT relay: 10 amps @ 120 VAC, 240 VAC, 24 VDC @
Hermetically sealed DPDT relay: 5 amps @ 120 VAC, 24 VDC, and
3 amps @ 240 VAC

Repeatability: 0.078" (2 mm)

Fail-safe Configuration: Field selectable high or low

Calibration: None required

Ambient Temperature: Electronics: -40° to +160° F (-40° to +71° C)
Process Temperature: Transducer: -40° to +250° F (-40° to +121° C)
Operating/Non-Operating Pressure: 800/1500 psig (55/103 bar)

Shock ANSI/ISA-S71.03 Class SA1

Vibration ANSI/ISA-S71.03 Class VC2

@ Gold flash DPDT relay is rated at 8 amps when used with Housing codes 5 or P

34 ' Replacement Parts

No,| Description Part Number
120 VAC w/10 amp relay Z30-2043-003
240 VAC w/10 amp relay Z230-2043~004
1 | Pc Board 24 VDC w/10 amp relay Z30-2043-002

120 VAC w/5 amp HS relay 230-2043-011
240 VAC w/3 amp HS relay Z230-2043-012
24 VDC w/5 amp HS relay Z30-2043-010

Aluminum w/FM and CSA 004-9182-002
2 | Housing Aluminum wrall 3 approvals 004-9182-008
Basse 316 SS w/FM and CSA 004-9140-001
316 S8 w/CENELEC 004-9140-001
Aluminum w/FM and CSA 004-9105-001
3 | Housing Aluminum w/all 3 approvals 004-9105-005
Cover 316 SS w/FM and C5A 004-9142-001
316 SS w/CENELEC 004-9142-001
4 | O-Ring 012-2101-345
Transducer Consult factory

WARNING! Explosion hazard — Substitution of com-
ponents may impair suitability for Class 1,
Division 2 rating.

WARNING! Explosion hazard — Do not disconnect
equipment unless power has been switched
off, or the area is known to be non-
hazardous.

8 51-604 Echotel Model 910
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34.5.1 Model 910 -

HOUSING

A

Aluminum sand cast with ¥* NPT dual conduil, FM and CSA approvals

316 stainlass steel with ¥* NPT single conduit, FM and CSA approvals

Aluminum sand cast with %* NPT dual conduit, FM, CSA and ATEX approvals

Y
P
5

316 stainless stael with %" NPT single conduit, ATEX approval

TRANSDUCER UNIT OF LENGTH

i English (actualion lengsh in inches)

M | Metric factualion tangth in_centimeters)

PROCESS CONNECTION

%' NPT

1" NPT

1" BSP

14" sanitary flange, 16 amp {Compatible with Tri-Clover Tri-Clarmp® fitlings)
2" sanitary flange, 16 amp [Compatible with Tri-Clover Tri-Clamp® fittings)

1" 150 Ib. ANS! raised face flange
14" 150 'b. ANS! raised face flange
2" 150 b, ANSI raised face flange
1" 300 Ib. ANSI raised face flangs

1%" 300 Ib. ANS! raised face flange

olmmlolo]«|slelo|r>

2" 300 b, ANSI raised face flange

INPUT POWER

0 120 VAC with 10 amp DPDT gold flash relay

240 VAC with 10 amp DPDT gold flash relay
24 VDC with 10 amp DPDT gold flash relay

120 VAG with 5 amp DPDT hermetically sealed relay

240 VAC with 3 amp OPOT hermetically sealed relay

R|~|TT (M=

24 VDC with 5 amp DPDT hermatically saaled relay ]

ACTUATION LENGTH

1" 10 86" in 1" increments {with Transducer Unit of Length
cooa 1) Example: 4 inches = 004 @

3cmto 244 ¢min 1 om Increments (with Transducaer Unit
of Length code M) Examples; 6 centimetars = 008 & ®

Y ] —_ Y

9 1] 01—

T 1" {code 001} minimum with NPT process connections, 2° (cade 002) minimum with sanilary or ANSI {langed pracess connections.
& 2.5 cm (code 003) minimum with NPT process connections, 5 om {coda 005) minimum with 1" 8SP, or senitary or AMSI flanged

Procass connuctions.

& Gonsult lactory for longer lengths.

51-604 Echote! Moudal 810




Service Policy

Owners of Magnetrol/STT controls may request the return
of a control or any part of a control for complete rebuild-
ing or replacement. They will be rebuilt or replaced
promptly. Controls returned under our service policy
must be returned by Prepaid transportation.
Magnetrol/STI will repair or replace the control at no cost
to the purchaser (or owner) other than transportation if:

1. Returned within the warranty period; and
2. The factory inspection finds the cause of the claim
to be covered under rhe warranty.

If the trouble is the result of conditions beyond our con-
trol; or, is NOT covered by the warranty, there will be
charges for labor and the parts required to rebuild or
replace the equipment.

In some cases it may be expedient to ship replacement
parts; or, in extreme cascs a complete new control, to
replace the original equipment before it is returned. If
this is desired, notify the factory of both the model and
serial numbers of the control to be replaced. Tn such
cases, credit for the materials returned will be determined
on the basis of the applicability of our warranty.

No claims for misapplication, labor, direct or consequen-
tial damage will be allowed.

oy

Return Material Procedure

So that we may efficiently process any materials that are
returned, it is essential that a “Return Material
Authorization” (RMA)} number be obtained from the
factory, prior to the material's return. This is available
through Magnetrol/STT’s local representative or by
contacting the factory. Please supply the following
information:

1. Company Name

2. Description of Material
3. Serial Number

4. Reason for Return

5. Application

Any unit that was used in a process must be properly
cleaned in accordance with OSHA standards, before it is
returned to the factory.

A Marterial Safety Data Sheet (MSDS) must accompany

material that was used in any media.

All shipments returned to the factory must be by prepaid
transportation.

All replacements will be shipped EO.B. factory.

NOTE: See Electrostatic Discharge Handling Procedure
on page 2.

@ Magnetrol

5300 Beimont Road » Downers Grove, llincis 60515-4499 » 630~969-4000 « Fax 630-969-0483 « www.magnetrol.com
145 Jardin Drive, Units 1 & 2 » Concord, Ontario Canada L4K 1X7 + 905-738-9600 * Fax 905-738-1306

Haikensstraat 6 » B 9240 Zele, Belgium » 052 45.11.11 » Fax 052 45.09.93

Regent Business Ctr., Jubileo Rd. » Burgass Hill, Sussex RH15 9TL U.K. » 01444-871313 » Fax 01444-871317

STI=

5300 Belmont Road « Downers Grove, liinois 60515-4499 » 630-969-4028 « Fax 6§30-969-9489 » www sticontrols.com

Copyright £ 2005 Magnetrol International, Incorporated. All rights reserved. Printed in the USA.

Magnateol sod Wagnet

qoivpe are registarad ademadks 9f Magnebol tarmational,
8T1and 571 legalyps - registered trademarks vl intesationnl
Fudermanca specifivalions ace sffertive with aale of wsue and e subject 10 ehangs without aotice,
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.| Fluidwell F-Series

Flow ¢ Level » Pressure ¢ Temperature

P ttoit A - :l
Trend Displayed Clear 0.7" or Measurement
indication function 1” digits units for TOTAL

{

\
Large NEMA 4X
LCD with aluminum or
backlight plastic field
option enclosure
Status N Engineering
indicator units
Operating ’ / N 0.3"
temperature Rugged tactile alphanumeric
.40 to 80°C response keys ( € @ display

- 4-20 mA,0-10 V, pulse, or RTD inputs - Intrinsically safe or explosion-proof

+ AC, DC, loop, or battery power Operates from -40 to 80°C
* Rugged NEMA 4X enclosures Serial Modbus communications
- Field & panel mount enclosures + Backlighting

Try the all new Fluidwell Configurator at: www.predig.com/configurator

lxcluswn Norlh & South Amerimn Agent For thdwwil Produch

: ' PRECISION DIGITAL CORPEJFIATIQN
o Wy, predig.Com - 1 19 Stralhuies Rd # Natick MA 017 60 USA »Tal: (800)343- 1001 Fas: (0181 6383950




Fluidwell F-Series Product Offerings
for more details see the individeal {nick Sefecr CGuldes Beginning an the next poge

Rate /Totalizers Batch Controllers

+ Analog or pulse Input

+ Multi-pgint linearization

- 7 digit flow rate display

= 7 digit total display

- 11 digil non-resettable total
> Bi-diraclional measurement
- High & low atarms

+ Analog & pulse oulpuis

* Analog or pulse input

1 or 2 stage batch control

- Starl, sfop, & pause bulions
Ovarrun corraction

+ Count up or counl down

-~ Flow rate, prasat value,
& total display

- 11 diglt non-rassitable total

Flow Compuiters Level, Pressure,
& Temperature Indicators

- Analeg or pulse Input

- Temperalure compansation
for tiquids - Analog or RTD input

- Temperaiura & pressure + Multi-point linearzation

Roriery posezrsd RTIY loprparctonm melen

compensation for gas - Dlsplays volume, height & %

- Dual pressure inputs
* High & low alarms
- Analog culput

- Ralio calculation & monlloring
+ Fuel consumption calculation
- 11 digit non-reseltable total

FLOW ~ LEVEL » PRESSURE « TEMPERATURE » PRECISION DIGITAL
See Date Sheets ar v v s o for Complete Detulls

www, predig.com 2



Fluidwell F-Series Quick SelectGmde

Flow Rate/Totalizers

- yoemrai
Sy

10528, [hoH

Lt ! : .
e F111 with backlight off FOI13 & FM3in ulurm condition
Flow Rate/Totalizers Linearization ‘ Hightlow alarms
Fﬂi‘OTFO;‘I 1 F-0.12 FO‘NI‘ F110F -F-11‘i [FH& I F_O-1_B_ _;1;2_‘__ F'liB i FU'|3 i F113
- == = R =3 SR e | = _—__9:51 g
: SRR RS TR RFEE NE RS A 5
gl | 2% s |ES %*g 2 | s |egy 2B %E
s | 3| 8, 8 |3, |S¥|E5) 8 | &, 83325
€| 5| 8| 2|28 5| 24| 8|2y 3kl g8 g2
B8 2| g lssleslsd) 5 |55 85888 80
R i L ue | e a7k Ll s B u/_ -. . ., B
020mA 4NmAlplt | v v i vl v | v v v | v v v
010 Vinpul v | v [Tvie | v " v I 4 1w e
P S e A R A AT R R
Actual otal {feseliabla) ) e 1 v | o v v v | e Tl v v
"T'a.c'cdr'ﬁulaleu |o|ai'(_ﬁo?1"-"r§§ét‘t§tiéim R BV v i v VT v v
_Mulu pcuni Iinaarlzallon T _l.. A B _ o ' _ ! v _. v o 1; . . E
Anabg oulpnt (ﬂow rale,\ l - v | Y v v : v
Pulae culaui asslgned lo mtal v v 4 v v v v v
High & low alarms | | i T r 2 v
:Ftowdlrec':londetecll‘cm__-_“ | - ) ] : V'_- ] - 1
_Dual inpul N ) (N . o ._/ ‘ v 1 ‘
Extemal raset tolal i i w‘ | uf_ LI . ‘ ‘ 4
R S N R A I 2 2 2 Tl } v
lnlrlnslcalty safe or exp—proof v v v "4 v v v v "4 v i v v
Backlight I VR v v | v v Ev v v v v | v

Fog e e ol Conbuge b ot wovin anaokey, 2o o pndin g uraine

ACCURACY » RELIABILITY » CONVENIENCE : PRECISION DIGITAL

See Dota Sheets @iy v v 4o, for Complete Details et dosdih e — il
9 www.predig.cr:nn*r




Fluidwel -Series Quick Select Guide

~Jow Computers

{“"vua...

AL B b o s ._.*A.M_.m.-w

F114 with ratio in ulurm condition  F118 & F127-EL with sum/differential

Flow Computers Ratio Diffrontialisum

N F126-EL 1 F126-EG i F114 T Fi1g F12ToEL_-
o o - FIO\:—& te"‘pera[u[e- ) Ilpbw \amp, & press, | Ratlo calculation Consumahon-‘sum Qonsumpljon cale.

for kquid volume ca!c ror gas volume calc. & monimnng caicylation with temp carreclion

“Puse, NAMUR, collloput | o 2 2

020mA 420mAlplt | v | o v v )

-010Vim;|}‘ RS V. =i “ V - J = “ _ ]

hciualflow rale D i v T v ~ ]

-Aclual lotal{resallabic) B ./ ./- 1 -./-"_ ) v’ I i

Accumulsled Olal (nonwreseliable) | v | v o v

[ Actuol lemperature I N T

Act{:;|_rir_és_sﬁré I v 1 R 1

Aaslogouul (foweale) | w | v v i o v o

IF'uIse Oulp-L;l ae;;t;igned lo totu1 e I T _./. . . B

ngh&lowaarms o -L—- N o i ! o Jn/ N - - B

TB-H'.Ip;r.HIL;IEICOﬂ:IpﬂﬂﬁBUDD 1w I - _v’ ) | ‘ T - v

Pressum comparlsalion 1 - v - ‘.“ i :

Dualinput R T >, v | v

‘Flllsel lconsurnpuon ca_lc;jl_alion I ] - o _V“ | nf.

Ralio calculauon . v i

RS 232 Rs-a85, 7L | w7 ] v v 1 e

lnlrlnsmally safe 6'r ex;;{oslon pmof . ' v - v I i ) v v ) [ v

“Bacighi =y S T B2 B

Tt e Tl e b 1 et 0 r seanw e enan Soeilon e lor

BFEE# ﬂ"?ﬁ“ FLOW » LEVEL » PRESSURE « TEMPERATURE + PRECISION DIGITAL o

See Data Sheets at ~ o ool o a for Complete Detoils

www.predig.com p



Batch Controllers

Fluidwell F-Series Quick Select Guide

FO30, F130 & F1356 with baich
poused & backlight off

F131 & F133
with backlight an

Batch Controllers!Dispensers I F030 F13¢ Fin F133 F136
T o I \mlh o-n;-s_la.ge _ wit_h Iwo Is.-!-ag; ) WM;M; - _E);Iluary oonlroﬂer ) -wi—lh -lwo
control auipyl control or comrolpulse & with balch counter conirolpulse
. . L pulse oulputs analo_g-_oulp:u{ . __Efljl'bgoulml i
Putss NAMUR col! lrtpul v v _ v v
S azmAm I 2 R B
v v v
Actusl I'Iow rata__ N ) S ) »’ ) - ; ./
Acluali.otal (lesenable) o _-VJ y v -/ ‘ M— ) “;'
Ac;:‘t]guraié;:l otal [non raseltable) .:’ ) N ./ 1 u/ - c; Hu/ )
Balch counlar - . ) T y - "4 -
B S [ T2 N
Ahalog oulpul asslgned o mta v
Analog oulpul as's;_g;u;;irto bll:ilc"l pfnuess | B i i - o/l
Pulse sulput assigned (o olal D " 2 T
i siage oonlrr.ﬂ 0u1pu1 o | ./. ol n/ . i n/ - - -/ ./
2 slage ;:onlro.l oulpul A T _.‘-/_- v ./
Tlc.kat prﬁnung T ’ T ) ./ i . T
_D:.r-esrrun correc'llcn ST I u ) ./— _ - v ) - i - ./
Gessanos | T v A N
RS"'232 RS-485. TTL ) ! o v u/ _ V 4 ) v
Inlnnsically sale or axpiasion p:ool v v v v v
Eackllghl | . v I T |/ ) I v it u/- J_ﬁ v .
iy B o Phnchas ! Toofgurtar 21 v picrbi cem/zcsnfigueator

ACCURACY » RELIABILITY » CONVENIENCE » PRECISION DIGITAL

See Data Shects at 0 -, v oo

5

i for Complete Details

www.predig.com



FO73 in alarm condition

FI70 with high/iow clarms
& backlight on

FO70 with 17 bigh display &

F173 with linearizotion &

- backlight on backlight off
Level Indicators Highflow alarme Linearization
) FOTO F073 Fﬂﬂ FO77 _I'm_‘F‘IT; .
R ) T Level mdicator i wlln one w:lhanaie-g—:% ;n;: wnihll;;n;"eﬂ::njl_ I_v;ilh analog & max
_ ) SR aiarmﬂa-t—p;i N —mur alarm outpuls oulpul 1 four akarm 9:’“’_,"_‘_5__

0-20 mA, 420mf\lnpu'l v v v v v
1oV = G I v v
I“D.i;p&l-\rs v;:nbume herighl and Darcenlage | ) -|/. ’ ) _;/_ e ) v‘ o ¢
Mu::t-puint nné'adzaiion" 1 o N v v

Ana]og oulpul ‘ 7 i - - V- ) 4
Highg.luo;alarms ' | R .z — . - |/ i v i -f
Rg-222, Rb 4&5 “I‘TL '. v | v
lntr‘.nsicalry saia or axplﬂsion prcoi - 1 o -./ — 5/ ' ': ' v I » v- . ‘./_
Backllghl 1 v T v o |_/_ ’ V— ! v

[ R A R L R o TV 1T | Soconmg e tar

T=1o(=ll=][m]{] FLOW v LEVEL « PRESSURE » TEMPERATURE + PRECISION DIGITAL
m See Dater Shevts af v 0 o oo for Complete Details o

www.predig.com 6



Fluidwell F-Series Quick Select Guide

Pressure Indicators

Pressure Indicators " Highflow alarms
FosD o _]. -F‘i51 B ‘F_053 il F153
Prassura indicalor Cual pressure indicalor with ona alarm output :;l::: ;‘Iﬁa‘:lrﬁgcﬁtgﬁz

ﬂ 20 n'IA 4 20 |TI.|I"\ In[JUl T o v R T/_ T ;_ o R -5{ o
-Acllml pressura & cnglnraerlng unlls . ]/ V_ ] I n/ u‘_ i
Analogowput I A R v
ngh&IO‘w ala:ma ‘ . . ) T - |f- R | I a’
-E}u;;l_npljl o e ol i “ s sz i g = e e e e
hézszamu‘m - o R - v
[ Intrinsicaty ssloorexplosion-poo |y i gl v v ) v
“Backight I T

F151 wﬂh backlight on F143 with high/law alarms in
alarm condition

Temperature Indicators

Temperature Indicators ; High/low alarms

N - - Faap . F141 FD43 F‘Ml
- g . I i N [ . .

Temperature indicator Dusl lemperature Indicator | with ona alarm cuiput :2::: ::;z::gcﬁlgnua::

0..20 m..i\ dszAinpu{ e — ..-______‘;_ R __‘,-_ 235 _______._____V__.. S Xy SR .__;'._._. .
D-!q(.)\e‘input T .z_ D v' o ) -./- 1 ’ v :
1000 liTD (PU00) o v B v v
Acruar lampc!ratlu.:mre & englnearlng units - —!w_ o _..\_*,_“I_‘;__ o _i - | . ./

Analog ouiput | . v

ngh & low alarms . ) ) i v : v

Dual Inpul I T I B ) ;' l . T -

RS 21? RS»485 TTL o I R ./ I 5 . ! v
Inlnnslcniry sala or axploslon nron! - ‘ ./ I o ./ ) ! v : v
Back!nlgll';l H - W _V_ e V v:_'__ i,_"_ i B _“ v

ey M dg e bl Innmenn Vap b wepey pronde, o, aonfugo e

ACCURACY = REIIABILITY » CONVENIENCE » PRECISION DIGITAL
See Data Sheets at v 0o 5 a for Complete Details
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PRE s Nl Exclusive North & South American Sl il
Agent for Fluidwell Products ELHEJL’P

"~ Flow ¢ Level * Pressure * Temperature

» Flow Rate Indicators
s Flow Totalizers

* Flow Computers
e Batch Controllers
« Transmilters

&

Fuel Consumption Computers
Setpoint Generators

Modbus Display
Loop-Powered Displays
Level Indicators

Try the New Online Fluidwell Configurator! Go ta www.gredig.com/configurater
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Grainger Consulting, Inc.

Fire Protection / Forensic Enagineering * Code Consuiting
4135 E fpirview Cir = MESA, AZ 85205 * 480.833.2100 " Fak 4B0.BI5.2941 “wwwy. graingerconsulting.com

REPORT OF FINDINGS — CODE ANALYSIS PAGE 1 OF 6
PROJECT: - CLEAN HARBOR TANK FARM GC# 2371
DATE: 29 July 2009

Brian Parker

Facility General Manager SCOTT ¢,
Clean Harbors Environmental Scrvices } CRAINGER
1340 West Lincoln St

Phocnix, AZ 35007
602-462-2300 Office
602-721-7238 Mobile :
602-462-2390 Fax Exp 03/31/2011
Parker.brian@cleanharbors.com

PURPOSE:

Prepare code and standard analysis of the tank farm. Cedes to include the current building, electrical
and fire codes as adopled by City of Phoenix, and other NFPA Standards that may apply as
requested by Client, Deliverables include a writien report unless otherwise directed by Client,

STATEMENT:

This Report of Findings is very limited in scope. It applies ONLY to the specific conditions
noled for this project and at the location below. The informalion contained here-in may not be
uscd for any ether project or location without the cxpressed written approval of this Engincer.
Findings, con¢lusions, recommendations and opinions presented in this report are based on the
facts known to this Engineer as of the date of this report and as the applicable codes and
slandards apply to the instant condition.

PROJECT LOCATION:
1340 West Lincoin Si
Phocnix, AZ 85007

REFERENCES:
Applicable Codes & Standards
International Code Council (ICC)
» International Building Code (1BC) 20006 as adopted by City of Phoenix
s [nternational Fire Code (IFC) 20006 as adopted by City of Phoenix
National Fire Protection Association (NFPA) Standards
s NFPA 10, 2007, Standard for Portable Fire Extinguishers
* NFPA 30, 2008, Flammable and Comhustible Liquid Code
s NFPA 70, 2008, National Electric Code



REPORT OF FINDINGS — CODE ANALYSIS 29 JULY 2009
CLEAN HARBOR TANK FARM GC #2371

e NFPA 77, 2007, Recommended Practice on Static Electricity
e NFPA 497, 2004, Recommended Practice for Classification of Flammable Liquids or
Vapors and of Hazardous, (classified) Locations for Electrical Installations in Chemical
Process Areas
Grainger Consulting, Inc. Reports of Findings (RoF) These reports & drawing are, by reference,
a part of this Report of Findings
e Electrical Classification

e Lighting

® Electrostatic Discharge

e Containment

e Sht EC-1, Electrical Classification for CSA T & CSA I

Augspurger Komm Engineering Inc. Reports
¢ Tank Farm Containment, Calculations Report, 10 Jan. 2008

TANK TABLE

The table is attached. 1t provides many details for each tank located within the tank farm. See
attached sketch, Tank Farm Plan, for a layout of the tank farm and immediate surroundings
including the transport vehicle loading area.

SITE CONDITIONS

e There are fifteen tanks located within a single contained area referred to as the Tank
Farm. Fourteen of the tanks are Above Ground Steel Tanks (AGST), see the attached
Sketch, Tank Farm Plan. Each AGST is identified by a 3 digit number.

e There is one vertical poly tank which is used for retaining rainwater. The rainwater is
used to rinse truck tanks after they are unloaded.

e A catwalk system provides access to the top of all AGST. Itis described on the Tank
Farm Plan’'

e There is no fire suppression system or alarm system for either the tank farm or vehicle
transfer area. There is an alert siren and lamp that provides notification of a fire alarm
within the hazmat storage and office building located to the west.?

¢ Transport vehicle transfer area is located on the Tank Farm Skelch attached

e There is a containment area for the tank farm.

» Clean Harbor treats all combustible C2 liquids stored in the tank farm as a flammable
liquid Class I B

® The liquids are stored in the tank farm. There is no process activity

e Certain AGST vents are piped to a vapor recovery system, see Tank Table, use column
footnotes for detail. The remaining tanks have atmospheric vents. These tanks either

contain rainwater or combustible C3A or C3B liquids (ammbient temperatures of liquid are
below liquid flash points)

1 See photos 6163, 6364
~ Sec photo 6367




REPORT OF FINDINGS - CODE ANALYSIS 29 JULY 2009
CLEAN HARBOR TANK FARM GC #2371

e All AGST operate at < 2.5 psi

ANALYSIS

This analysis is based upon current code and standard requirements as referenced. It is possible
that various current requirements that are referenced here-in were not requirements at the time
the tank farm and transfer areas were originally designed and permitted.

The following analysis applies to the tank farm and transfer area

All references, { } refer to the IFC unless otherwise noted. Chapter 27 of the IFC contains the
general provisions for the handling, transfer and storage of all hazardous materials. Chapter 34
contains specific requirements for flammable and combustible liquids

¢ Tank piping, valves fittings — {2703.2.2} materials are to be compatible with the
material stored / conveyed, manual valves shall be accessible and located at each tank

o Manual shut off - valves are located at the inlet / outlet of each AGST.?

s Empty tanks {2703.2.5} shall be free of residual material and vapor.
o Clean Harbor has cleaned the empty tanks. No Qualitative data on the extent of
cleaning was requested.
¢ Tanks out of service for > 90 days shall be safe guarded as approved by City or removed.
Fill line and other openings are to be secured against tampering. The use of Tag seals
may be acceptable to the Fire Department.

o Tags and locks have been installed on the outlet / inlet valves of all Out-of

Service tanks® , except as noted here-in
» No tag or lock on valves for these tanks 101, 102, 103, 104, 201, 301,
401, 601, 702
»  NFPA diamond does not have “0” in each quadrant, 201, 401, 701, 702
s Tank liquid level control to prevent over filling is required {2703.2.7, 3404.2.7,
3404.2.9.6.6 and NFPA 30} on all tanks containing flammable / combustible 1I liquids.
See Tank Table attached.

o . Level control is required for tanks containing Flammable Liquids (FL) or
Combustible Class 2 (CL2) liquids that are in service or that have not been
cleaned, see Tank Table

o Clean Harbor has installed electronic level sensing devices on the AGST that
level sensors due to planned or current use for storage of FL or CL2 liquids,*
see Sketch #4, GCi Report of Findings — Electrical Classification.

o Installation of the Level Monitor Control Panel is not complete. The system is
not operational.

o Data sheets for the proposed monitoring equipment have been reviewed.
Regardless of voltage selected for the system, a backup power supply will be
required {604.2.10,2704.7} unless the system is designed, installed and tested to
demonstrate a fail-safe system. The stated intent, by Clean Harbors, is to have the

3 See Photo 7033
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upper limit monitor sound an alarm and shut off the air supply to the pneumatic
transfer pump. Schematic drawings were reviewed with Clean Harbor's engineer.
The following comments were made:
* Provide a detailed sequence of operation , a matrix would be preferred
»  Show all connections including the warning horn
» Label all devices on drawing such as 90% sensors, 95% sensor, the
annunciator and all other equipment
= Provide a detailed equipment list
s Provide details on the backup power for the system (see notes above)
= Provide wiring diagram for the shutdown
= Provide information on the pneumatic system shut down
* Provide detail located in electrically classified areas conduit passing
through these areas
e Tests of equipment and devices {2703.2.9.1} are required on a routine basis.

SYSTEM FREQUENCY OF TEST

Liguid Level Control Annual or more frequent based upon

Upper level monitor, alarm & emergency shut- | manufacturer recommendations
down

Pressure Control — (Jayco Valve)

o No Test records of pressure relief valves were provided.
o The liquid level control equipment installation is not complete, system is not
operational at this time
e Signage — Each tank is to have an NFPA diamond that properly identifies the contents
{2703.5 & .7.1 and 3404.2.23}. No smoking signs are required within 25’ of the tank
farm and transfer areas.
o Not all NFPA diamond tank signage meets the requirerent
o No Smoking signs are posted at facility entrances
e Industrial Trucks used in electrically classified* areas must be suitably protected
{2703.7.3}.
o The four trucks were noted (o be designated as LPS, an acceptable designation for
C1D2 operation. These trucks may not be used in C1D1 areas. See Report of
Findings — Electrical Classification and Drawing Sht. EC-1.
*  There are no C1D1 areas in the tank farin where an industrial truck would
or could be used.
*  The C1DI1 areas located in CSA I, Sht EC-1, are only active as C1D1
when a drum is open for sampling.
» The C1DI areas located in the Work Stations are only active as C1D1
when a drum is open.

* See GCi Report of Findings — Electrical Classification for details.
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s Safety Precautions {2703.9}, Clean Harbor personnel are required to be familiar with the
material stored. A liaison is assigned to aid the Fire Department in pre-planning
emergency responses. Mr. Bob Winters is the Fire Department liaison. Mr. Brian Parker
is the Clean Harbor liaison. The area is to be secure against unauthorized entry.

o The area is secure, all gates are locked. Only certain personnel have keys to
gates.

o The Clean Harbor SOP for Bulk Flammable Liquid transfer does refer to
employee training requirements.

» Spill control and secondary containment are required {2704.2.1}; see GCi Report of
Findings — Containment for details

» Emergency Alarm, an approved manual alarm system is not required for outdoor storage.
The IFC lists areas required to have this type of alarm system. Outside storage is not
specified {2704.9}. There is no emergency alarm system at the containment area.

s Clearance from combustibles - an area of 25" around each tank and the tank area
(containment) is required to be maintained clear of all combustibles {2704.11}; see
attached Tank Farm Plan for an outline of this area.

o The Work stations to the west are within that area but are separated by a fire rated
wall assembly. This separation is sufficient, in my opinion, to provide an
equivalent separation

e FElectrical Classification - Certain areas in and around the tank farm and transfer area
require classification {3403.3.1.1}, see GCi Report of Findings-Electrical Classification
for details

o The existing electrical equipment generally complies with the requirements for
classification

o There is on-going construction / modification to electrical equipment in classified
areas that appears to be being constructed with recognition of the classified areas.
A detailed analysis is not possible until the work is complete. Clean Harbors
stated intent is to comply with the classification requirements.

e Stairs, Walkways & Catwalks — These portions of exiting systems are required
{3404.2.9.3} to comply with applicable provisions of IBC and NFPA 30. Catwalks are
not specifically addressed in the IFC however, the reference to IBC is so general in
nature it is reasonable to include it in this discussion, particularly when IBC includes
modest requirements for catwalks.

o Minimum width 227 {IBC 1015.6.1 x1 & 4} )

» Actual width of the catwalks on site are approximately 36” wide’

= Exit/ access stair into the tank containment is approximately 36" wide®
o Ladders are permitted as a second means of egress {IBC 1015.6.1 x4}

= Caged ladders are provided at the extreme ends of the two catwalks *

o The exit travel distance from any point on either catwalk to grade is less than
100". The allowable distance is 300" {IBC Tbl. 1016.1}

* See attached photos 6364
¢ See attached photo 7021
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e Static Protection is required prevent the accumulation of static charges during transfer
operations {IFC 3406.5.1.7}, see GCi Report of Findings -Electrostatic Discharge for
details

¢ Fire extinguishers, portable — {3403.2.1} Extinguishers are required and are to be
provided in accordance with IFC and NFPA 10; see the attached Tank farm Plan for
existing locations’

o One required on each industrial truck

= Each truck has one with a current inspection tag {309.4} minimum 4-A:
20-B: C rating.

o NFPA 10 will require a maximum travel distance of 30’ to a 4-A:40B:C

extinguisher
* The existing 40 B:C locations meet this requirement.

e Fire suppression {3404.2.9.1}

o IFC does not require fire suppression for the tank farm as presently configured.

o NFPA 30 does not require fire suppression for Class 2 or 3 Combustibles
regardless of tank size and does not require fire suppression for Flammable
liquids in tanks less than 50,000 gal. {NFPA 30 22.8.1 & 22.8.2} for AGST
located as the tanks are on site.

e Fire protection of tank supports {3404.2.9.1.3}

o legs for AGST containing FL or CL2 or CL3A liquids over 12” above grade shall
have a fire resistance rating > 2 hrs

= Tanks 601 and 104 are supported by legs > 12” long. A minimum of 2”
thick concrete has been placed around the legs of Tank 104. This is
equivalent to 2 hr fire resistive protection. Tank 601 may not be used to

store the flammable or combustible liquids noted above until the legs are
protected®
END OF REPORT

PREPARED BY:
Scott Grainger, PE
Fire Protection Engineer

ATTACHMENTS:

Tank Table

Sketch — Tank Farm Plan
Photos of site, 7 pages
Drawing EC-1

7 See attached photo, 6205 for typical installation
8 See photos 6213
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TANK TABLE'
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ID Mfgr Tag Vol. Diam | Height Liquid In Use Liquid Level Electrical Pressure Relief I
(gal) (Ft) (Ft) Surface Use Monitorrupper Bond Make/Model | + _
Full Area’ limit" shut-off oz oz
tank (SF)
101 No tag 2,750 | 7 9.6' 211 NT | FL/C2%% YiYr Y Jayco/JT-20 | 16 | 04
102 No tag 2,750 | 7 0.6° 211 N | FL/C27 YY" Y Jayco/JT20 | 16 | 04
103 No tag 2750 | 7 9.6’ 211 N [ EVAL™ eyt Y Jayco /IT-20 | 16 | 0.4
104 No tag 5000 | 7.6 | 147 350 Y' [ FL/C2VO8T Y Y Y Jayco/JT-20 | 127 1 04
201 No tag 7,500 [ 9 15.8 446 N C3A or N/N Y Jayco /)T-20 | 127 ] 0.4
. c3p’
301 No tag 10,000 | 11 14° 484 v? FL/C2%7 YSIy® Y Jayco /JT-20 | 16 | 0.4
302 No tag 10,000 [ 11 14 484 N* Eval” N/N Y Jayco/JT-20 | 16 | 04
303 No tag 10,000 11 14 484 N Eval’ N/N Y Clay & 8 0.4
Bailey
T 56
401 No tag 7,500 9 15.8 446 N | ClAorB YivE Y Jayco /UT-20 | 16 | 04
501 No tag 10,000 | i 14’ 484 N? Eval > N/N Y Clay & 04 |04
Bailey T 56
601 No tag 5000 7.6 14.7 350 N C3Aor N/N Y ‘None
BS.I.
602 Unknown, 10,000 11 14 484 N7 C3Aor B N/N Y Jayco /JT-20 16 | 0.4
UL AGT"
701 | FC Lowe, 10,000 | 11 14’ 484 N* T Rainwater’ N/N Y Jayco /JT-20 | 16 | 0.4
UL AGT
702 | FC Lowe, 10,000 [ 11 14’ 484 Y Rainwater’ Y'Y Y Jayco/JT-20 | 16 | 0.4
UL AGT
Black 45001 85 10.6 N/A Y Rainwater N/N N None

" All tanks are steel AGST except (or Black which is a plastic material.

* Liquid surface area calculated using tank diameter shown (from AKE report) and tank total height which will provide a conservatively high total area. The maximum
il level for all AGST is < 90% of total capacity.

* Clean Harbor has begun to install an upper limit alarm and shut down & level monitor on all AGST planned for use with FL and C2 liquids, see Code Analysis
discussion.

* Tagged as QUT OF SERVICE, Tank has been cleaned.

¥ Contents is planned future use, Tank is presently not in use, see In Use Colurn

f’Tank vent is designed for vapor recovery system, referred to as a Regulated Tank , by Clean Harbor
Upper limit and level monitor devices are installed on these tanks. The monitor pane! construction is not complete, sec Code Analysis, Analysis ~Tank liquid level

discussion for detail.
* Electronic Device installed, not connected to monitor system.

* Tank is ready for service.

" The legs of this tank have been protected with an cquivalent fire resistance of 2 hr using concrete, see Code Analysis, Fire Protection of Tank Legs Section for detail
"' Pressure relief determined based upon spring color, white. 120z per manufacture data
' Tank is under evaluation to defermine if repair or replacement is warranted.

'* The legs of this tank must be protected with an equivalent fire resistance of 2 hr before 1t may be used to store flammable or combustible C2 ar C3A liquids, see Code

Analysis, Fire Protection of Tank Legs Section for detail

'* AGT {Above Ground Tank) same as Above Ground Steel Tank (AGST) in this report.
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6168 — Vehicl load / unload hose station
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Grainger Consulting, Inc.

Fire Protection / Forensic Engineering * Code Consulting
4135 E Falrviow Gl * MESA, A7 85206 * 4B0.E33.2100 = Fax 180.833. 2941 Iwww, gratngerconsulfing.com

REPORT OF FINDINGS - ELECTRICAL CLASSIFICATION
PAGE 1 OF 4

PROJECT: CLEAN HARBOR TANK FARM GC 4237

DATE: 28 July 2009

CLIENT: o 2
Brian Parker 5C0TT C.
Clean Harbor Environuental Services %’%@:?%G 55
1340 W Lincoln St o :

Phoenix, AZ 85007
602-4G2-2300 Office
602-721-7238 Mobile
602-262-2390 Fax Exp 03/31/2011
Parker.brian@cleanharbors.com

PURPOSE:

Determine the appropriate electrical classification of areas within and immediately adjacent 1o
Tank farm containment and the compactor area,

STATEMENT:

This Repon of Findings is very limited in scope. It applies ONLY to the specific conditions
noted for this project and at the location below. The information contained here-in may not be
used for any other project or location without the expressed written approval of this Engineer.
Findings, conclusions, recommendations and opinions presented in this report are based on the
facts known to this Engineer as of the date of this report and as the applicable codes and
standards apply to the instant condition.

PROJECT LOCATION:
1340 W L.incoln St
Phoenix, A7 85007

REFERENCES:
National Fire Protection Association (NFPA)
* NFPA 30, 2008, Flammable and Combustible Liquids Code
s NFPA 70, 2005, National Electrical Code, as adopled by City of Phoenix
= NFPA 497, 2004, Recommended Practice for Classification of Flammable Liquids,
Gases, or Vapors and of Hazardous (Classified) Locations for Electrical Instaliations in
Chemical Process Arcas
International Code Council (ICC)

» Interational Building Code (IBC), 2006, as adopted by City of Phoenix
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o International Fire Code (IFC), 2006, as adopted by City of Phoenix
Grainger Consulting, Inc. (GCI) Reports of Findings
Electrostatic Discharge
Code Analysis
Containment
Lighting

SITE CONDITIONS:

s There are 15 Above Ground Storage Tanks (AGT) in the bulk storage area, see the
attached Sketch #1 for a site plan. Certain of these tanks are used to store waste
flammable and combustible liquids. A detailed list of all tanks by ID is attached as the
Tank Table. The content of each tank is listed generically as well as tank volume and
information regarding the pressure relief system.

o All tanks are fitted with a relief valve such that the pressure within the tank will not
exceed 2.5 psi.

¢ All tanks containing or planned for future storage of flammable or combustible liquids
are identified in the Tank Table. Each of these tanks is steel.

» Certain tanks are out of service. This condition is noted in the Tank Table and also
placarded as “out of service” on the affected tanks. Out of service tanks also carry the
NFPA diamond with all quadrants as “(0™.

o Liquid is transferred to the individual tanks and from a selected tank via hose lines and
pumps. All tank transfer is accomplished via outlets at the base of each tank.

¢ All flammable / combustible liquid storage tank vents are vapor controlled. Vapors are
processed prior to release.

¢ Clean Harbor operates the facility as though all flammable or combustible liquids are
flammable

¢ Liquid transfer from tank vehicle to / from AGST is accomplished using pneumatic
pumps.

e Movement of rainwater / wash water for AGST is accomplished with an electrically
driven pump'. All equipment is listed for the use.

ANALYSIS:

The purpose of the electrical classification of areas in and around the storage and transfer of all
flammable liquids and certain combustible liquids, specifically in the instant condition, various
flammable liquids and Combustible Class II liquids (flash point <140F) is to reduce the risk of
ignition of flammable vapors when they may be expected to exist in excess of 25% of the lower
flammable limit (LFL) under normal or frequent operating conditions {IFC 3403.1.1; NFPA 497,
5.2.1.1.; NFPA 70, 500.5(B)(1){1-3)}. Many of these conditions or similar conditions are
described in the referenced codes and standards as noted in the material following. A summary

of the following description of classified areas is presented graphically in the attached Sketches,
1,2,&4

! See GCi Report of Findings — Code Analysis, photos 7034, 7035



REPORT OF FINDINGS — ELECTRICAL CLASSIFICATION 28 JULY 2009
CLEAN HARBOR TANK FARM GC #2371

The [FC contains a table, 3403.1.1, of conditions that are described in text only. This table is a
partial copy of a similar table contained in NFPA 70, Art 515, Table 515.3. Electrical
Classification for Bulk Storage Plants. NFPA 70 also references NFPA 30. NFPA 30 contains an
abbreviated table, similar to that of the IFC for classification purposes. NFPA 497 specifically
addresses chemical processes which have some similarities to the instant conditions that are
more specific than those in any of the other referenced materials. Where this is the case, 497 is
referenced.

All conditions described are for equipment handling or storing any flammable liquids or Class I
combustible liquids. In other words, all combustible and flammable liquids with a flash point
less than 140F. Fluid temperatures are not expected to exceed 140F due to volumes stored.

Pumps, meters, scrubbing and other piping equipment — (see Sketch #3)
¢ {All pumps and similar equipment are within the storage tank containment barriers]
e C1D2 - 3" sphere around each piece of equipment and hose connections.

Pits without mechanical ventilation in areas with a classified space above the depression.

e None of the standards considers an exterior condition similar to the instant condition (no roof
or walls condition) to provide adequate ventilation for this purpose. The containment area is
not considered a pit, however.

e CIDI - the volume of the pit, level to the top of the pit

Tank vehicle loading via bottom connection with vapor control — (see attached Sketch # 2) [This
is the manner and method used for all liquid transfer according to Client.]

e CI1D1 — area within the tank

e CID2 -3’ sphere around points of connection

e (CID2 ~ 10’ radius from point of connection(s) horizontally along grade and 18” deep above
grade

e (CI1D2 -3 around all hoses

Storage tank (AGT) with vapor control, there is no atmospheric vent — (see attached Sketch #3)
e (CI1DI — area within the tank

e C1D2 -3’ sphere around points of connection for hoses, regardless of connection point
location.

e (1D2 - 3’ sphere around pressure relief valve (see attached sketch # 3 & 4 and typical top of
tank detail.

Storage tank containment- (see attached Sketch #1 & 3)
e CI1D2 - within the containment barriers to the depth of the containment barriers
e CI1D2 - area directly above the containment an additional 18” above the containment barriers

e (1D2 - area around the exterior of the containment barriers horizontally 15" and vertically
187 above grade
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Vapor Recovery System (see attached sketch # 3)
s CIDI — Area within drums

o (CI1D2 - 3" around all hoses

e CID2 - 3’ radius sphere around all drums

Adjacent Work Stations - (see attached Sketch #1)

e The walls of the work station facing the tank farm and the north and south walls of the Work
Station are solid barriers except for the 4 exit doors located on the east wall. Each door has
an automatic closer except for hose pass through openings. These openings are to be closed.
The interior of each work station is classified C1D1 as determined in a previous GCi report
of findings. The C1D2 classification from the tank farm does not penetrate the wall of the
work station and would not pass through the doors. If the CiD1 area was shown to emanate
beyond any of the exit doors, it would have been 24> deep CID2 and been stopped at the
containment barrier (36 +high) {NFPA 497, Fig. 5.9.1(j)}.

Equipment located above and outside of any classified area, although not within the classified

area may be affected by the presence of the classified area below.

e Equipment located above a classified area should be designed to prevent burning brands or
similarly hot material from falling into the classified area in case of an equipment failure that
maybe reasonably expected. In the instant case, the only such equipment is the area light
fixtures. All fixtures have lenses below the bulb. No additional protection is considered
necessary, in my opinion,

¢ Ground Vapor recovery system — within 15 of containment; The tanks are steel; 1t is above
the C1D2 space below, therefore — OK

PREPARED BY:
Scott Grainger, PE
Fire Protection Engineer

ATTACHMENTS:
s Tank Table
o Electrical Classification Sketches 1 — 4
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TANK TABLE'

1D Mfgr Tag Vol. | Diam | Height | Liquid | In Use Liquid Level Electrical Pressure Relief
‘ (gal) (Ft) (Ft) Surface | Use Moni}or/upper Bond Make/Model | + N
Full Area’ limit" shut-off oz 0z
’ tank (SF)
101 | Motag 2,750 | 7 9.6’ 211 NT | FL/C2°%7 YEIYE Y Jayco/JT-20 | 16 | 04
T 102 No tag 2,750 | 7 9.6' 211 N FL/C2T Yy Y Jayco/JT-20 | 16 | 04
103 No tag 2,750 | 7 9.6 211 NT [ EVAL™T vy Y Jayco/JT-20 | 16 | 04
104 No tag 5,000 { 7.6 14.7 350 y? | FL/IC2*™87 Y YF Y Jayeo /JT-20 | 12'7 [ 04
201 No tag 7,500 9 15.8 446 NY C3A  or N/N Y Jayco /JT-20 | 12" [ 0.4
C3p’
30t No tag 10,000 | 11 14 484 v FL/C2% Yo y® Y Jayco /JT-20 [ 16 | 0.4
302 No tag 10,000 | 11 14° 484 | N Eval®” N/N Y Jayco/JT-20 | t6 [ 04
303 No tag 10,000 | 11 4 484 N? Eval'” N/N Y Clay & 8 |04
Bailey
B T 56
|
| 401 No tag 75001 9 15.8 446 N' [ ClAorB° Yoy* Y Jayco /JT-20 | 16 | 0.4
|
[ 50l No tag 10,000 | 11 14° 484 N Eval 2 N/N Y Clay & 0.4 |04
{ Bailey T 56
001 No tag 5000 | 7.6 | 147 350 NT C3A or N/N Y None
g
602 Unknown, 10,000 I 14° 484 NY ClAorB N/N Y Jayco / JT-20 16 | 0.4
UL AGT"
701 FC Lowe, 10,000 11 4 484 N Rainwater’ N/N Y Jayco /JT-20 16 | 0.4
UL AGT
702 | FCLowe, | 10,000 [ 11 14° 484 Y Rainwater’ YEY® Y Jayco /JT20 | 16 | 0.4
UL AGT
Black 4,500 | 8.5 10.6 N/A Y Rainwater N/N N None

' All tanks are steel AGST except for Black which is a plastic material.
* Liquid surface area calculaled using tank diameter shown (from AKE report) and tank total height which will provide a conservatively high total area. The inaximuin
fill level for all AGST is < 90% ol total capacity.

¥ Cleun Harbor has begun 1o install an upper limit alarm and shut down & level monitor on all AGST planned for use with FL and (2 liquids, see Code Analysis
discussion,

* Tagged as QUT OF SERVICE, Tank has been cleaned,
* Contents is planned future use, Tank is presently not in use, see In Use Colunn
* Tank vent is designed for vapor recovery system, referred to as a Regulated Tank , by Clean Harbor

" Upper limit and level monitor devices are installed on these tanks. The monitar panci construction is not complete, see Code Analysis, Analysis - Tank liquid level
discussion for detail.

¥ Electronic Device installed, not connected to monitor systcm.

° Tank is ready for service.

" The legs of this tank have been protected with an equivalent fire resistance of 2 hr using concrete, see C'ode Analysis, Fire Protection of Tank Legs Section for detail
"' Pressure relief determined based upon spring color, white. 120z per manufacture data

"> Tank is under evaluation to determine if repair or replacement is warranted.

' The legs of this tank must be protected with an equivalent fire resistance of 2 hr before it may be uscd o store flammable or combustible C2 or C3A liquids, see Code
Analysis, Fire Protection of Tank Legs Section for detail

" AGT {Abave Ground Tank) same as Above Ground Steel Tank (AGST) in this report.
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REPORT OF FINDINGS - ELECTROSTATIC DISCHARGE

PAGE 1 OF 4
PROJECT: - CLEAN HARBOR TANK FARM GC #7237
DATE: 28 July 2009
Brian Parker
Facilily General Manager y P soom B
Clean Harbors Environmental Services 5COTT C.
1340 West Lincoln St B PTG
Phocmax, AZ 85007 7
602-462-2300 Office
602-721-7238 Mobile
602-462-2390 Fax
Parker.briang@clcanharbors.com Exp 03/31/2011
FURPOSE:

Determine the appropriate application of Electrostatic Discharge (ESD) in accorddance with curremt
Standards. Determine if the existing conditions meet the applicable Standards.

STATEMENT:

‘This Report of Findings is very limited in scope. It applies ONLY to the specific conditions
noted for this project and at the location below. The information contained here-in may not be
used for any other project or location without the expressed written approval of this Engineer,
Findings, conclusions, recommendations and opinions presented in this report arc based on the
facts known ta this Engineer as of the date of this report and as the applicable codes and
standards apply te the instant condition.

PROJECT LOCATION:
1340 West Lincoln St
Phoenix, AZ 85007

REFERENCES:
Applicable Codes & Standards
[nternational Code Council (ICC)

s [nternational Fire Code (IFC), 2006, as adopted by City of Phoenix
National Fire Protection Association (NFPA) Standards

e« NFPA 70, 2008, National Electric Code

* NFPA 77, 2007, Recommended Practice on Static Etectricity
Grainger Consulting, Inc. Reports of Findings (GC1)

s Elceirical Classification

s  Code Analysis
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CLEAN HARBOR TANK FARM GC #2371

SITE CONDITIONS:

e The Tank Farm has a ground plane below grade that is connected to or a part of the
ground plane that is under the Clean Harbor structures to the west. This connection has
been recently tested by Clean Harbor personnel and found to be adequate.

s Bond connections at each of the Above Grade Steel Tanks (AGST) are connected to the
ground plane, also verified by Clean Harbor.

¢ Equipment has been bonded permanently to the grounding system. They are:

o Gantry crane for tank wash system

o Stairs over the tank containment wall

o Compressed air piping around the perimeter of the containment
o Catwalk

* Pieces of equipment that may use a temporary bond (clamp style) connection at one end
of the connection. The opposite end should he a bolted connection

o Electric pump assembly used to move rainwater and wash water'

Pneumatic pump

Tanker trailers that transfer liquid within the classified areas

Vapor recovery filter media drums

O 00

ANALYSIS:

Static Protection is required to prevent the accumulation of static charges during transfer
operations {IFC 2703.9.5; 3406.5.1.7}

NFPA 77 is prepared as a recommended practice and as such does not provide direction with the
same level of authority as a Standard or Code unless adopted by the local jurisdiction. No such
adoption has been made by the City of Phoenix. Other codes adopted by Phoenix do not
reference NFPA 77. The recommendations of NFPA 77 are recommended practice only. The
portions referenced here-in are recommendations. They do not rise (o the level of code
compliance but are considered good industry practice.

This review did not include a measurement of charge accumulation or any other quantitative
measurement of charge dissipation.

Electrostatic Discharge Static Grounding & Bonding

The following only apply to electrically classified areas {NFPA 77 8.1}, Class 1 Division 1
(CID1) and Class 1 Division 2 (C1D2), see GCi RoF Electrical Classification for details
Sketches, for diagrams describing classified area locations

¢ Bonding Equipment
o All equipment shall be listed for the intended service
o All bond straps shall be a minimum %" braided bond strap {NFPA 77, 7.4.1.4}

" See GCi Code Analysis Photographs book, photo #7034
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o All permanent bond strap connections shall be bolted with a dedicated bolt {7.4.1.6
and App G}

o Current path across a piece of equipment from one bond strap to another leading to
the bus must be via either a single metal piece or, if this is not possible, the path from
internal piece to piece must be via a bond strap, for example, a path from a bond strap
to a leg to a frame rail to a bond strap must include a bond strap from leg to frame
rail. Do Not rely upon equipment assembly bolted connections for continuous bond
through equipment sections.

¢ Piping conveying flammable and combustible, CL2 liquids, and vapors { 8.4 and App.G}

o Bond across all flexible or bolted connections

o Bond across and to all valves, pumps and meters

o Bond to ground plane with permanent connection

o Other piping, regardless of product conveyed that is located within a classified area

= Apply requirements for flammable liquid piping to pipe located within
classified areas.
e Water pipe
e  Compressed air
e Earth Ground — Ground Plane
o Connect directly to service entrance section ground with minimum 1/0 wire at nearest
electrical panel
e Containment Seal
o Covering shall be:
= Non-static generating
¢ Personnel tank workers in contact with bonded equipment working in the C1D1 or C1D2
areas {0.3}

o ESD footwear, non-static generating, is recommended for work inside containment
arcas
¢ Inspection & Test Of Bonding And Grounding Systems {6.8}
o Prepare Standard Operating Procedure (SOP) for equipment for the testing of ground
/ bond system in accordance with NFPA 77 for regularly scheduled testing
* Frequency of testing depends upon the use of the equipment
» Test bonding for continuity and resistance.
o The Clean Harbor Standard Operating Procedures for Bulk Liquid Transfer and

Flammable Drum Pumping each include appropriate references to bonding
verification.

o Test Equipment {6.5, 6.6, 6.7}
s Electrostatic Voltmeter (non-contact)
e Electrostatic Voltmeter with impedance > 10" ohms & low
capacitance
e Use to measure voltages on ungrounded conductors.
» Non-contact voltmeter or field meter or field mill or charge locator
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e Use to measure charge on non-conductors

END OF REPORT

PREPARED BY:
Scott Grainger, PE
Fire Protection Engineer
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REPORT OF FINDINGS - CONTAINMENT
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PROJECT: CLEAN HARBOR TANK FARM GC #2371
DATE: 28 July 2009

CLIENT:
Brian Parker
Clean Harbor Environmenial Services
1340 W Lincoln St
Phoenix, AZ 85007
602-462-2300 Office
6G02-721-7238 Mobile
602-462-2390 Fax
Parker.brian‘zcleanharbors.com

Exp 03/31/2011

PURPOSE:
Evaluate the exisling containment for compliance with applicable Slandards.

STATEMENT:

This Report of Findings is very limited in scope, It applies ONLY 1o {he specific conditions
noled for this project and at the location below. The information contuined here-in may not be
used for any other project or location without the expressed writien approval of this Engineer,
Findings, conclusions, recommendations and opinions presented in his reporl are bused on the
facts known 1o this Engineer as of the date of this report and as the upplicable codes and
standards apply to the mstant condition.

PROJECT LOCATION:
1340 West Lincoln St
Phoenix, AZ 85007

REFERENCES:
National Fire Protection Association (NFPA)

» NFPA 30 2008, Flamumuble and Combustible Liquids Code
Inernational Code Council (ICC)

o Internasional Fire Code (IFC), 2006, as adopted by City of Phoenix
Augspurger Konmm Engineering Inc.(AKE)

s Report on Containment Voluma, dafed Jan. 10, 20008

SUMMARY:



REPORT OF FINDINGS - CONTAINMENT 28 JULY 2009
CLEAN HARBOR TANK FARM GC #2371

The existing epoxy seal system of the containmeni. area requires maintenance. There are
openings in the existing seal system.

The existing tank farm containment seal must be extended up on the sides of the tank pedestals
and the containment walls. The existing sealant stops at about 8 above the containment floor.

EXISTING CONDITIONS:

The tank farm has one containment area'.
No construction details for the containment were reviewed for this analysis.

Tank Farm

& One tank is currently used for flammable / combustible liquid storage. Other tanks may
be used for flammable / combustible liquid storage. See Tank Table, USE Column for
detail,

e All steel storage tanks within the containment are single wall, Above Grade Steel Tanks
(AGST). There is one poly tank that is used for holding rain water. It is a single wall
tank.

& The tank farm has a well defined containment area. It is surrounded by a cast-in-place
concrete wall that varies in height based upon the slope of the containment floor. The
highest portion of the wall is approximately 3" above grade on the south side.

» The containment wall appears to be structurally intact. No opentngs or failure points were
noted.

The floor of the containment is concrete slab on grade.

¢ The floor has had a sealant material applied. No quantitative measures were taken to
determine the present quality of the seal. The seal extends up the side wall of each of the
tank pedestals

o There are no openings in the sealant: at the base of the tank concrete pedestals.

o The foundation & leveling slab, pedestal, for each of the AGST is a raised circular
concrete slab. These pedestals were placed on top of the containment floor. None of the
pedestal top surfaces are sealed.

See the Analysis Section of this report for a discussion on volume of containments.

ANALYSIS:

The following analysis applies to the tank farm containment area.
All references, { } refer to the IFC
s Spill control is required {2704.2.1}
o Containment shall be liquid tight; see discussion below regarding minimum depth
of seal.
o The liquid tight seal is to be compatible with the stored materials’

> See attached Sketeh, Tank Farm Site Plan
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Secondary containment is required {Tbl. 2701.2.2 }
Secondary containment volume to be sized for spill of single largest vessel (10,000 gal.)
plus a 24 hr rainfall of a 25 year storm; provisions for draining rainwater are required
(2704.2.2.4}
» Tank Farm
o Tank Farm containment volume is provided in the AKE 10 Jan 08 Report as
follows:

»  Maximum containment volume (to lowest point on containment barrier)
Vmax = 10,305 cu fl which is equivalent to 77,081 Gal.

*  Vreq, the volume required to contain the single largest container volume
{10,250 gal.) plus the volume from a 25 year rain storm 47) = 3,253 cu ft
which is equivalent to 24,332 Gal.

»  Vuse, the volume available from the top of the lowest tank concrete
pedestal (127), is also provided in the report = 3.968 cu ft which is
equivalent to 29,681 Gal.

o Therefore:

» The tank farm containment volume is adequate.

= Containment is adequately sealed.

« The minimum required depth of sealant for the containment is
approximately 10 (ratio of (Vreq / Vuse)x 127, at the low, south, side.
The minimum sealant height musi be increased (o 15.5” The required
depth of the containment does not exceed the height of the tank pedestals,
therefore it is not necessary to seal the bond cable penetrations of the top
of the pedestals or the top of the pedestals

PREPARED BY:
Scott Grainger, PE
Fire Protection Engineer

ATTACHMENTS:
o Tank Table
s Electrical Classification Sketches 1-4 which are included in the GCi RoF Elecirical
Classification
» AKE Report
o 1/10/2008

* The AKE Reporl. 10 January 2008 includes references to a compatible sealant. No verification has been made to
conlirm that this sealant was used to seal either containment.
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TANK TABLE
1D Migr Tag Vol. | Diam | Height | Liquid In Use Liquid Level Electrical Pressure Relief
(gal) (Ft) (Fty Surtace | Use Monitor upper Bond — N N
Full Area’ limit® shut-off Make Model U
tank (SF)
101 No tag 2,730 7 0.6 211 N* [ FL c2™* LR A Y Jayco JT-20 | 16 [ 04
102 No tag 2,750 7 9.6’ 211 N FL 2% Y*Y* Y Joyeo JT-20 | 16 | 04
103 No tag 2730 7 9.6 211 NT EVAL - v® ¥t Y Tayeo JT-20 | 16 | 04
104 No tag 5000 76 147 350 y? [ FLCc2*Ps Y*y*® Y Javeo JT-20 [ 121 01
201 No tag 7500 © 15.8 46 N* C3A" or N N Y Jayeo JT-20 [ 12 [ 04
. C3B’
301 No tag 10,000 [ 11 1+ 484 v FL C2% Yy Y Jayco IT-20 | 16 | 04
302 No tag 10000 | 11 1+ 484 N Eval” N N Y Jayco JT-20 | 16 [ 04
303 No tag 10,000 [ 11 1+ 484 N7 Eval'- N N Y Clhy & 8 {04
Bailey
156
401 No tag 75006 9 15.8 H6 N? C3A o B Yy Y Jayco JT-20 | 16 [ 04
501 Notag | 10000 [ 11 ¥ 184 N Eval? N N Y Clay & 04 o4
Bailey T 56
601 No tag 5000 7.6 14.7 350 N C3A or N N Y None
BS,I!
602 | Unknown, | 10,000 | 11 14 484 N C3A or B° N N Y Jayeo 1120 | 16 T o4
UL AGT™
701 | FC Lowe, 10.000 11 14 484 N? Rainwater” N N Y Jayeo JT-20 1 16 | 04
UL AGT
702 FC Lowe, 10,000 11 14 484 Y Rainwater Y Y® Y Jayco JT-20 16 104
UL AGT
Black 4,500 | 85 10.0 N A Y Rainwater N N N None

' All tanks are steel AGST except for Black which is a plastic material.

* Liguid susface arca caleulated using tank diameter shown (from AKE report) and tank total height which will provide a conservatively high totafarea. The maxanum
fill level tor all AGST is = 90% of total capacity.

# Clean Harbor has begun to install an upper limit alarm and shut down & level monitor on all AGST planned for use with FL and C2 liquids, xec Code Analysis
discussion,

* Tagped as OUT OF SERVICE, Tank has been cleaned.

* Contents is planned future use, Tank is presently not in use. see In Use Column

* Tank vent ir desigaed tor vapor recovery system, reterred to as a Regulated Tank . by Clean Harbor

" Upper limit and level monitos devices are installed on these tanks. The monitor panel construction is not complete. see Code Analysis, Analysis -Tank liquid level
discusston for detasl.

® Electronic Device installed, not connected to monitor system.

? Tank is ready for service.

'® The legs of this tank have been protected with an equivalent fire resistanee of 2 hr using concrete. see Code .Analysis, Fire Protection of Tank Leps Section for detail
" Pressure relief determined based upon spring color, white. 1207 per manufacture data

"> Tank is under evaluation to determine if repair or replacement is warranted.

Y The legs of this tank must be protected with an equivalent fire resistance of 2 hr before it may be used to store flammable or combustible C2 or C3A liquids, see Code
Analysis, Fire Protection of Tank Legs Seetion for detail

" AGT (Above Ground Tank) same ag Above Ground Stee] Tank (AGST) in this report.
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VENT PIPE DOWN TO VAPOR
RECOVERY SYSTEM HOSE
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NOTES:
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Tank Farm Containment Calculations

The Clean Harbors Environmental Services site at 1340 West Lincoln Street, Phoenix, Az has a tank farm
constructed on a post tension concrete slab with an integrated wall that provides containment of spills and
rainwater, The tanks vary in size from 2,570 gallons to 10,250 gallens and are anchored to one loot tall
grooved concrete pedestals with the exception of the rain water collection tank which rests directly on the
conerete surface. The top of the liquid resulting trom a spill and rain was set to 1 tt. above the lowest point
of the tank farm such that the liquid level crested the top of the lowest concrete pedestal. this is an elevation
of 70.32 ft. Using this as the top of the liquid prevents the tanks from potentially contacting any
incompatible liquids.

Vuse = 3 968 cu.lt. = usable containment volume n tank tarm

Vreq = 3,253 cu.ft = containment volume required for tank farm
This 15 100% of the largest tank volume + 4™ rainfall.

The usable containment velume, Vuse, is greater than the required containment volume, Vreq,
theretore the tank farm has sufficient containment volume.

If the liquid is allowed to till the containment area the liquid level would rise to 72.42 ft and the total
containment capacity 1s 10,305 cu.tt, The bottom of all tanks would be in the liquid.

Required Containment Volume:

40 CFR 264.193(e)(1) states that “External liner systems must be: (i) Designed or operated 1o contain 100
percent of the capacity of the largest tank within its boundary™. A plot of tank loeations 1s on the next page
along with a table giving locations, base diameters. and tank capacities. The total tank capacity is 113.000
gallons and the capacity of the largest single tank is 10.250 gallons. The containment system 1s required to
contain the volume of the largest container, 10.250 gallons. plus the precipitation ol a 24 hour / 25 y ear rain
event.

Vreql = 10.250 gallons * ( 1 cu.ft./ 7.48 gallons) = 1,370 cu tt. = liquid spill

Since the tank tarm is not covered it must also contain the worst 24 hr rainfall expected in 25 yrs. At ths
location this is 4.0” of rainfall. This falls on an area of 72.67 £t x 77.75 {t giving a volune of

Vreqz =407 % (] £/ 127)* 72.67 1t * 77.75 tt = 1,883 cu.fl. = 24 hr raintall
Total required contamment volume is then:
Vreq = Vregl + Vreq2 = 1,370 cuft. + 1,883 cuit.

Yreg = 3,233 cu.ft = containment volume required for tank farm
This is 100% of the largest tank volume + " rainfall.
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Usable Containment Volume.

A 3-D CAD model was made using measured elevations in the tank farm. This was extruded vertically and
cut off at the top of the liquid, 71.04 fi. elevation. The model had cylinders removed that matched the
locations and diameters of the tanks so that the remaining solid represented the usable containment volume
of the tank farm. A picture of the solid representing the volume contained with a liquid level of 71.04 ft is
shown below.

The northern most 8 tanks (301, 302, 303. 501. 101, 102, 103. and 10+) contain hazardous waste liquids
that could be potentially incompatible with each other. It is desired to keep any spills in the tank farm
bejow the top of the pedestals under these 8 tanks. The pedestals are 1 fl high. The floor of the tank farm
slopes downward to the south so the lowest pedestal ot the 8 RCRA tanks is found under Tank [04. The
top of the liquid resulting from a spill and raintall is set to 1 tt above the lowest point around Tank 104 so
that the liquid level just reaches the top of the concrete pedestal. The top of the liquid is then 71.04 ft.

The volume of this solid 1s:
Yuse = 3,968 cu.ft. = usable containment volume in tank farm

The maximum containment volume is found by letting all tanks be immersed in liquid up to the low point
on the containment wall. The low pomt on the wall is 72.42 ft. The tanks are assumed to have the same
diameter as the concrete pedestals that they siton. The same 3-D modeling approach using 72.42 ft. for the
top of the liquid gave:

Vmax = 10,305 cuft. = total liquid that can be contained in the tank tarm
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Tank Farm Geometry and Elevations
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X and Y are dimensions from the inside SW corner of the tank larm to
the tank center, scaled from Guida Surveying ["=20' drawing.
Dia. 1s the diameter ot the concrele pad that the tanks sit on.

tank X
501 63.34
303 45.74
302 28.22
301 10.90
101 6.29
102 6.54
103 6.18
104 6.18
201 6.13
401 .43
GOl 20.49
602 35.80
701 49.50
702 63.38
rain tank 62.36

Y
68.92
69.02
68.92
68.94
58.86
19.95
11.62
31.51
21.12
10.03
12.25
12.31
12.11
12.25
37.65

X, Y, and Dia. are in leet

Dia.
11

i1

11

11

7

7

7
7.583
9

9
7.583
11

11

11
8.583

gallons
10,150
10,150
10,150
10.250
2,570
2.570
2.570
4,530
7.540
7.540
4530
10.150
10,150
10.150
10,000

113.000 éallous = Total tank capacity
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Elevations for containment calculations

The table below shows the elevations of the concrete floor and containment walls of the tank farm. These
were obtained trom 3 points taken by Guida Surveying, Inc (Top of Wall at NW. NE, and SE corners) and
additional ponts taken by Lindsey Lawlis of Peterson Geotechnical Group with a Pro-Level Manometer
{water level), The tanks are all mounted on concrete pedestals that raise the tanks 12 above the swface of
the containment floor to prevent the tanks from contacting spilled liquids. The top of the liquid for
containment calculations was set at |27 above the lowest finished surface near Tank 104 in order to keep
the 8 tanks on the north side of the tank Farm from contacting liquid.

FS = finished surface = bottom of containment surface
TW = top of wall, n/a means not applicable since no wall exist at this point

depth = liquid level depth in inches based on --> 71.04 tt elevation at top of Tank 104 pedestal
Bold numbers are direct data points 7242=min TW

point X Y J ) TIW  Depth~in
1 0 o 69.68 7244 163
2 5 0 69.77 724 152
3 18.5 0 69.61 7244 172
4 32 0 69.32 7244 200
5 535 0 6982 7244 146
6 655 0 69.67 724 164
7 7267 0 G698 7244 142
8 6 4 69.52 18.2
9 32 4 69.32 1w/a 20.6
10 16 4 06937 n/a 20.0
11 70 4 69.66 1/a 16.6
12 0 11.5 69.93 7245 133
13 7267 11 6988 7244 139
14 0 25 70.17 7246 104
15 0 435 70.51 72,47 6.4
16 2 2 703 n/a 8.9
17 2 42 70.15 w/a 10.7
I8 7267 33.5 70.2 7243 10.1
19 70 16 70.41  w/a 7.6
20 0 545 70.8 72.47 2.9
2 7267 6355 7075 7242 35
22 2 68 70.67 w/a 04
23 0 74 70,98 72.48 0.7
24 35 75 70.88 n/a 1.9
25 71 72 70.79 nfa 3.0
26 0 7775 7017 72,49 0.0
27 20 77175 7.2 7247 0.0
2 46 7775 71.03 7245 0.1

29 68 7735 7107 7242 0.0
30 T2.6 7775 71.09 7242 0.0

~1
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The diagram and numbers below were provided by Lindsey Lawlis ot Peterson Geotechmeal Group. North
18 to the top of this picture. Guida Surveving. Ine. provided top of wall elevations at three of the four
corners of the wall around the tank farm. These values were: 10 measurement at SW corner™. =72 14 at
SE corner™, ©72.49 at NW comer™. and ~72.42 at NE comer™

A Pro-Level Monometer (water level) was used to detine elevations of the concrete floor imnside the tank
farm. Pro-Level (water level) points are shown below relative to an arbitrary zero. In order to use this
information with the points taken by Guida Swrveying it was necessary to determine what *Guida’ elevation
matched 0.0" on the Pro-Level Manometer (water level). Unfortunately a Pro-Level Manometer (water
level) point was not taken at one of the three TW pomts Guida checked consequently zero had to be
deduced from another location. The south wall was assumed to be level at 72.4-4 {t and this value was used
with the 37.57 from top of wall to tinished surtace and 5.2 at the finished surtace to determine that 0.0” on
the Pro-Level Manometer (water level) was 68.88 ft elevation.

! Moo adrement o Lop ol sal to concrate <lab

8
- 21.5 Pt koo wathy warder el

e : ¥
S ) =
= =l 2|
18" .
215 24.0 22§
BT
PRIt 15.2 .
230 470 : 18.3
26 /47
30 3/a°]
- 5.2 - 5.9 93"
EI 5
AR S
3]

Data point number 21 which shows a 26” top of wall to slab dimension in the picture below was
changed ta 20" to smooth the floor surface (east wall near NE corner).



@  Grainger Consulting, Inc.

Fire Protection / Forensic Engineering * Code Consultin
4135 £ FAIRVIEW CR, © MESA, A7 B5208 + 480.623.2100 * Fax 480.833.294] *www.qrzingerconsuftig. com

REPORT OF FINDINGS - FOAM FIRE SUPPRESSION PAGE 1 OF 2

PROJECT: {"LEAN HARBOR - TANK FARM GC #2371

DATE; 28 July 2009 e

Brian Parker ;//& a@%&ﬁ

Facility General Manager i /8 d;\“_;amf p&a\
aff  seaTv ¢

ﬂ

1340 West Lincoln St : %G:';E:E:g
Phoenix, AZ 85007 \\ \6; d y
602-462-2300 Office NN Q:;

602-721-723% Moblile L

602-462-2390 Fax
Parker, brian/g.cleanharbors.com Exp 03/31/2011

Clean Harbors Environmeninl Services (

PURPOSE:
Summarize the requiremnenis for fire suppression (foan) at the 1enk farm.

STATEMENT:

This Report of Findngs is very limited in scope. It applies ONLY 1o the specific conditions
noted for this project and at the location below. The information contained here-in may not be
used for any other project or location without the expressed written approval ol this Engineer.
Findings. conclusions, recomimendations and opinions presented in this report are based on the
facts known to this Engineer as of the date of this report and us Ihe applicable codes and
standards upply to the instani condition.

PROJECT LOCATION:

1340 West Lincoln St
Phoenix, AZ 85007

REFERENCES:

Applicable Codes & Standards
Intermational Code Council (ICC)

= Intemational Fire Code (fFC) 2006 as adopted by City of Phoenix
National Fire Prolection Agsociution (NFPA) Standards

a  NFPA 30, 2008, Flamnmuble und Combustible Liquid Code

ANALYSIS & DISCUSSION



REPORT OF FINDINGS - FOAM FIRE SUPPRESSION

28 JULY 2009
CLEAN HARBOR TANK FARM GC #2371

« Fire suppression {3404.2.9.1}
o The [FC requires foam fire protection on AGST storing either ammable or
combuslible. C2, liquids when
. Tanks are < 50" upart - Tanks on site are less than 307 apan
a. And
2, Liquid surface area is > 1500 ST — the largest surface area for any
single tank is 484 SF| see Tank Table {or details
s The Tank Table describes which tanks are planned 1o conlmn either FL
LB, 1C or C2 liquids
»  The liquid surface aren of exch tunk is < 1,300 SF
s The toial liquid surface area of all tanks planned for storage of
FLIB, IC or €2 liquids is >1,500 SE. All of Ihese tanks are
presently Dut-of-Service except 301. Prior 1o being placed into
service each tank must comply with all the applicable requirements
in this Report of Findings.
o A foam fire suppression syslem is not required al this ttme
o A foam fire suppression system will be required when the
total liqud swilace area of all (anks containing FL or (2
liquids exceeds 1,500 SF. See Tauk Table attached, Liquid
Surface Area Column, When tanks are placed in service,
and the total of all surface areas exceeds 1,500 SF, a foam
suppression syslera will be required.

PREPARED BY;

Scoti Grainger, PE

Fire Profection Bugineer
ATTACHMENTS:

»  Tunk Table



CLEAN HARBORS GC #2371

29 JULY 2009
v l
TANK TABLE
ID Migr Tag Vol. Diam | Height Liquid In Use Liquid Level Electrieal Pressure Relief
(gal) (Ft) (Ft) Surlace Use Monitor upper Bond ke Model T - -
Full Area® timit® shut-ofl Make Mode oz oz
tank (S5F) )
10] No ta 2750 7 0.6 211 N' | FL c2™™ rall e Y Jayco JT-20 | 16 |04
102 No tag 2,750 7 0.6’ 211 N' T FL c2’® bl S Y Javeo JT-20 | 16 | 0.4
103 No tag 2750 | 7 9.6' 211 N"{ EVAL™™ v oyt Y Joyeo JT-20 [ 16 | 04
104 No tag 5000 [ 7.6 14.7 350 Y’ [ FLc2> % Y*YE Y Jayeo JT-20 [ 127704
201 No tag 7500 9 158 H6 N C3A™ or N N Y Jayco JT-20 | 12 [ 04
C3B
301 No tag 10,000 | 11 [WE 484 Y FL C2% Y Y Javeo JT-20 | 16 | 04
302 No tig 10.000 | 11 1+ 184 N* Eval'” N N Y Jayeo JT-20 | 10 | 0.4
303 No tag 10.000 § 1t 14 484 N’ Eval™ N N Y Clay & g8 [od4
Bailey
T 56
401 No lag 7500 [ © 158 1406 NT C3Aor B’ Y YF Y Jayeo JT-20 | 16 [ 04
501 No tag 10,000 [ 11 ¥ 484 N Evai N N Y Clay & 04 [04
Bailey T 56
601 No tng 5000 76 147 350 N C3A or N N Y None
B"]'
602 | Unknown. | 10,000 | If 1+ 481 NT C3A or B’ N N Y Jayeo JT-20 | 16 | 04
UL AGTH
701 | FC Lowe. 10,000 | 11 [We 484 N' T Rainwater® N N Y Jayeo IT-20 [ 16 | 04
UL AGT
702 | FC Lowe, 10.000 | 1} ¥ 484 Y Ramnwater Yo y* Y Javeo JT-20 | 16 | 04
UL AGT
Black 4500 | 83 106 | NaA Y Rainwater N N N None

" All tanks are steel AGST except for Black which ie a plastic matsrial.

* Liquid surface area cafeulated using tank diameter shown (from AKE report) and tank total hwight which will provide a conservatively high total area. The maximum
fill level for all AGST is ~ 90% of total capacity.

* Clean Harbor has bepun to install an upper limit alarm and shut down & level monitor on all AGST planned for use with FL and C2 liquids. sce Code Analysis
discussion.

* Tagged as OUT OF SERVICE, Tank has been vleansd.

¥ Contents is plumned future use, Tank is presently not in use, see In Use Column

® Tank vent is desipned for vapor recovery syrtem. referred to as a Regulated Tank . by Clean Harbor

" Upper limit and level monitor devices are installed on these tanks. The monitor panel construction is not complete, see Code Analyris, Analysis - Tank liquid fevet
discussion tor detail.

¥ Eleetronic Device installed, not connected to monitor aysten.

* Tank is ready tor service.

! The legs of this tank have been protected with an equivalent fire resistance of 2 hr using concrete, see Code Analyis, Fire Proteetion of Tank Legs Section for detail
" Pressure relief detennined based upon spring color, white., 120z per manufacture data

' Tank is under evaluation to determine if repair or replacement is warranted.

" The legs of thie tank must be protected with an cquivalent fire resistance of 2 hr betore it may be used to store flammable or combustible C2 or C3.A\ liquids. see Code
Analysis, Fire Protection of Tank Luegs Suction for detail

M AGT (Above Grouad Tank) same ax \bove Ground Stecl Tank (AGST) in this report.
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REPORT OF FINDINGS - SPRINKLER HYDRAULICS PAGE 1 OF5
PROJECT: CLEAN HARBOR (LAIDLAW), PHOENIX GC #2328

DATE: 9 June 2008

CLIENT:
Brian Parker
Clean Harbor Environmental Services
42 Longwater Dr
Norwell, MA 02061-1612
602-391-9508 ccll

PURPOSE: BX 03/31/2011

Provide analysis of the fire suppression syslems at the site for compliance with the Phoenix Fire
Code including a discussion regarding contsinment requirements as requested in Hem #76,
ADEQ Second Notice of Deficiency,

STATEMENT:

Findings, conclusions, reconimendations and opinions presented in this report are based ao the

facts known to (his Engineer as of the date of this report. This reporl may be amended if new
facts arve discovered.

REFERENCES:
National Fire Proteclion Association (INFPA)
NFPA 13, 2002, Installation of Sprinkler Systems
NFPA 25, 2002, Inspection Testing and Maintenance of Waler-Based Fire protection
Systems
International Council of Building Officials (ICBO)
Uniform Building Code (UBC), 1994, as adopted by City of Phoenix
Uniform Fire Code, (UFC), 1994, as adopted by City of Phoenix
Iniernational Code Council {ICC)
Intermational Building Code (1BC), 20086, as adopted by Cily of Phoenix
International Fire Code (TFC), 2006, as adopted by City of Phoenix
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CLEAN HARBOR (LAIDLAW), PHOENIX GC #2328

SITE CONDITIONS EXISTING:
Suppression System Description

There is an automatic fire sprinkler system protecting the Office, Maintenance Area, Work
Stations #1, 2, 3, & 4 and the hazmat warehouse areas (CSA [ & CSA II) and the loading dock.
All systems are wet pipe. The suppression system is system is monitored by a fire alarm system.
All valves are supervised. Water flow is monitored.
The system in CSA 11 is a double-interlocked closed head ARC AFFF (Alcohol Resistant
Concentrate, 3%, Aqueous Film Forming Foam) system. This pipe is flooded but requires the
activation of at least one sprinkler head and heat detection by the linear heat detection system
prior to automatic activation of the deluge valve. The foam storage is located in the riser room.
A minimum of 384 gal of concentrate is required (15 minutes of design flow).

The temperature ratings of the heads in each area are as follows:

AREA HEAD TEMPERATURE (F) | LINEAR HEAT DETECTOR TEMP (F)
Office 165
Maintenance 286
CSAl 286
CSA I 286 190 B
Work Stations 286

Hydraulic Calculations

GCi prepared hydraulic calculations for the suppression system in each area except the Office
and Loading Dock. The office area is supplied by the same wet pipe system that supplies the
Maintenance area. The design requirements of the Maintenance area are considerably greater
than those of the Office. There is no question that the design density of the Office system will be
provided. The Loading Dock is supplied by the same piping system that supplies CSA 1. The
Loading Dock is smaller than CSA 1. The smallest piping in the Loading Dock system is 2”. The
smallest pipe size in CSA 1 is 1”. There is no question that the Design Density of the Loading
Dock will be provided if the CSA 1 system is compliant, which it is. A copy of the hydraulic
calculation sheets for each system is located in the GCi project file and is available upon request.

The calculations are based upon the original fire hydrant flow test that is referenced in the
original design documents. Static pressure: 82 psi; Residual pressure 78 psi with 1185 gpm
flowing. The current static pressure at the site is approximately 82 psi. a city flow test was run
by Phoenix Water Services Department on 4 February 2008. A Copy is attached.

(The static is now 88 psi, residual 82 psi with 1278 gpm flowing. The available pressure and
flow have increased thus improving the operational characteristics of the system.)
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Containment

The secondary containment is the warehouse floor of each area in all cases. {IFC 2704.2.2.3}
The required volume of containment is the largest vessel plus the sprinkler design flow over the
minimum design area or the room or area where storage is located; whichever is smaller for 20
minutes.

A summary of the containment requirements for each warehouse system and the hydraulics
routine results is provided in the Hydraulics Table. The Table provides the design density,
design area, design flow, containment volume based upon the design flow and the available
containment volume for each area. The required containment volumes for the CSA [, CSA II

areas exceed the available containment volume. This does not comply with the requirements of
the IFC.

Testing / Maintenance

NFPA 25 is the primary source of regularly scheduled testing and maintenance requirements for
the sprinkler and fire alarm systems. Records available at the site indicate that the testing /
maintenance inspections have not been adequate. All of the deficiencies noted below in this
report are of the nature to have been noted in annual or more frequent tests and inspections.

General Code Compliance of Suppression Systems

There are deficiencies in the systems as noted below:

1. The fire riser room is not heated or separated from the hazardous storage area. A 1 hour
fire resistive wall is required to separate the riser room from the adjacent hazmat storage
area. This room is required to be heated to maintain a minimum temperature of 40° F. No
heat is provided.

2. The fire riser room requires ventilation adequate to keep the interior ambient temperature
below 120° F to maintain the Protecto-wire fire panel within manufacturer prescribed
limits.

3. No heating or cooling provided in riser room. Heating is required to maintain a
minimum temperature of 40° F. Cooling or other means is required to maintain room
temperature below 120°F.

4. A reduced pressure backflow preventer is required to separate all of the fire sprinkler
systems from the city supply and also to separate the foam system piping from the city
supply. This includes the work station systems. No reduced pressure backflow preventer
is provided. The device may be located at either the riser or at the site fence. The
hydraulic calculations that GCi prepared include the pressure loss for an Ames 4000SS
6" reduced pressure device.

5. The number of snouts on the existing fire department connection (2) is not adequate to

supply the minimum flow requirements of the largest (CSA II) system. A minimum of 4
snouts is required.
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6. The foam bladder tank is located in the riser room which has no temperature control
system. The foam, Ansulite 3x3 low viscosity alcohol resistant concentrate has been
exposed to temperatures betow the manufacturer recommended minimum of 35F and to
temperatures above the maximum recommended 120F. The foam should be sampled and
tested for separation. The foam storage must be modified to comply with the temperature
limits recommended.

7. The foam system proportioner is 4”. The characteristics of this valve are such that it is
not appropriate for use with the system. It is only functional at flows between 245 gpm
and 1469 gpm. A release of less than approximately 3 heads or fewer will result in no
foam injection into the water flow. A 3” valve would provide flows more closely aligned
with both the minimum flow (1 head) and the design flow for the entire system. The
calculations prepared by GCi are based upon a 3” proportioner being installed. If the 4”
proportioner is left in place, the actual flows will be greater due to a smaller pressure loss
in the existing 4" propottioner.

8. The foam storage has been exposed to excessive temperatures in both extremes in the

storage area. The foam must be mixed and tested in accordance with manufacturer
recommendations.
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CLEAN HARBOR (LAIDLAW), PHOENIX

HYDRAULICS TABLE

9 JUNE 2008
GC #2328

Location | Design | Design Area Flow' (gpm) Containment” (gal)
Density (SF) Design® Flow Design® Available’
(gpm / Volume
SF) )
CSA T 0.17 | 3,000 530 10,600 4,301
CSAII - 0.25 3,000 854 17,080 14,300
Maintenance | 0.20 [ 1,500 311 No containment required
Work 0.20 | 3,000, 360 (full design area) 1,800° 1,877
Stations four actual area, | 90 (one work station)
equal size all 4 rooms, |
rooms 1,368 i
Loading 0.20 3,000 No containment required
Dock Actual area
is 1,400
Office 0.10 1,500 No containment required
PREPARED BY:

Scott Grainger, PE
Fire Protection Engineer

Attachment:
Phoenix Flow Test Report dated 2/4/08

' Flow over design area. The minimum design complies with Phoenix Fire Code requirements. Flows shown do
not include hose flows.

% The volume of water for a 20 minute flow in the design area based upon. The Phoenix Fire Code {IFC
2704.2.2.3} requires containment of 20 minutes of design flow except when the design area is separated by rated
walls or in the case in the work stations where containment is only required for the single largest separated area; all
four of the workstations are the same size.

! Min.Flow to comply with design density. Based upon hydraulic calculations prepared by GCi using the existing
piping

* Based upon 20 min, flow per IFC and original flow test data

® Volume data provided was taken from the AKE report, converted from cubic feet to gallons. Total containment

volumes are used. The IFC recognizes that materials are moved in and out and total displacement votumes
fluctuate.

% Flow volume in one workstation.
” Volume of containment in one workstation.




92/R4/2008 17:86

A5 341494

DIST SUPPORT SERVICE

PaGE fl /B2

City of Phoenlix, Water Services Department Fire Flow Test
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Grainger Consulting, Inc.

Fire Protection / Forensic Epgineering * Code Consulting
1555 £ UNIVERSITY STE | © MESA, AZ 85203 “ 480.833.2100 * Fax 480.833, 2941 *www,graltgerconsufiing. com

REPORT OF FINDINGS - BUILDING CODE ISSUESPAGE L OF 2

PROJECT: GC #2328
CLEAN HARBOR / LAIDLAW
4 7 Junuary 2008

iCA
CLIENT: [ /3 é"".mmrf :
Paul Whiling off  SCOTT .

Clean Harbor Environmenlal Services
42 Longwater Dr
Norwell, MA 02061-1612
617-962-7456 cell

CT:

Lon Stewurt

Clean Harbor Environmental Services Exp 03/31/2008
1340 W Lincoln St.

Phoenix, AZ 85007

602-617-1133 cell

APPLICABLE CODES:
Intermational Code Council (1CC)
2006 INTERNATIONAL BUILDING CODE (IBC)
Intemational Conference ol Building Officials {ICBO)
1994 Uniform Building Code as adopted by city of Plocnix (UBC)

REFERENCES: (Not attached}
GCI drawing TP1 dated 5/10/1996, Proposed Facility Improvements Code Summary
Field notes from recent site observations Dec. 2007 by GCi

BUIDLING CONDITIONS:
Construction Type: CSA 1, CSAIl and Work stations: Type 2N (1BC), Type 2B {(1BC)

ANALYSIS:

Separation of buiklings,

In the original code analysis, the officc building, CSAT1A&B CSAll and CSAIIL and the propesed
Maintenance were afl treated as a single building with mulliple occupancies with occopancy
separations belween as needed. This wus necessary in order to permit the H occupancics o be as
largo as they were as close ag they were to the adjacent buildings. The Work stations were treated as
a separate buitding. Sht. FP1 shows an property line {an imaginary line used for code purposes when
the buildings are all located on a single platted lot), The distance shown is 68°. The aclual
constructled distance is less, 58°, between CSAIL and the Work Stalions. Since the distance was
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expected to be greater than 40°, no further data was provided in the original code analysis
preparation, [BC Table 5A for H2, H3 & H7 occupancies required no rating on an exterior wall with
a separation >20’. The actual construction, includes the addition of a riser room on the east wall of
CSAII with extends into the clear space between the two buildings and reduces the clear distance to
49’. This reduclion was not shown in the original code material, FP1.

The IBC requirements are different for separation distances. Table 602 requires a 1 hour wall for
separations less than 30° for Type B construction. For separations > 30°, the rating is 0. 1f the IBC
is applied, the present condition is not compliant. This would not be a factor if the occupancy of
CSAIB had not been changed. CSAIB was to have been an H3/H7 occupancy (IBC). [t is being used
as an F1/S2 occupancy. The material that 1 requested from city of Phoenix does not indicate it was
ever changed from the original designation. 1 have not received a copy of the Certificate of
Occupancy for the facility which may indicate this, but T doubt it. Since the occupancy has changed,
the original code analysis is not valid and a revised or current one is needed which will be based
upon the current code, the IBC.

If the east wall of the riser room is modified to a | hour wall, the property line may be moved to 30
away from the work station (leaving 19’ from the riser room to the line) the requirements of the IBC
are met. This will include structural fireproofing on the structural frame of the wall.

OUT BUILDINGS:

Two wood frame sheds have been added to the site. Both are small, aboul 12’ x 12’. Neither was
constructed with a permit. They are construction type IIIN. They are both immediately adjacent to
the north wall of CSAIL. They are NOT part of CSAIl building as they are not of the correct
construction, not fire sprinklered etc. If these are to remain on the property, they must be permitted,
and located greater than 60 from any other structure. There are also code issues with lot line
separations that I have not fully researched. The numbers will be greater than 30’ from a property

line. At the present general location, it is impossible to place the buildings 30” from the property line
and still be 60” from CSA.

PREPARED BY:
Scott Grainger, PE
Fire Protection Engineer



Grainger Consulting, Inc.

fire Protectio Forensic Engineering * Code Consuftin
F55 £ UNIVERSITY STE T * MESA, AZ 85203 * 480.633.2100 * Fax 80,833 2541 Ywuww, gralngerconsulting. comr

REPORT OF FINDINGS
ELECTRICAL CLASSIFICATION PAGE 1 OF 9

PROJECT: : CLEANHARBOR (LAIDLAW), PHOENTX GC #2328
DATE: 26 January 2008, Rev 061208

CLIENT:
Paul Whiting
Clean Harbor Environmental Services
42 Longwaler Dr
Norwell, WA 02061-1612
617-962-7456 ccll

CT:
Lon Stewart Exp 03/11/08
Clean Harbor Environmental Services
1340 W Lincoln St.
Phoenix, AZ 85007 602-617-1133 cell
PURPOSE:

Determine the appropriate clectrical classification of arcas within and immediately adjacent to:
Oftice, CSA I, CSA I, Work Stations #1, 2, 3 & 4, and the Maintenance and Supply area.

Due ta the complexity of The facility, this Report of Findings includes numerous items that may
affect the electrical classifications such as five resistance ratings of occupancy separations and
the occupancy of some areas,

STATEMENT:

Findings, conclusions, recommendations and opinions presented in Lhis report are based on the
facts known to this Engineer as of the date of this report. Thig report may be amended if new
facts arc discovered.

REFERENCES:

National Fire Proteclion Association (NFPA)
NEPA 30, 2008, Flammable and Combustible Liguids Code
NFPA 70, 2005, National Electrical Code, as adopted by Cily of Phoenix
NFPA 497, 2004, Recommended Practice for Classification of Flammable Liquids,
Gases, or Vapors and of Hazardous (Classified) Locations for Electrical Installations in
Chemical Process Arcas

International Council of Building Ofticials (1ICBQO)
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Uniform Building Code (UBC), 1994, as adopted by City of Phoenix

Uniform Fire Code, (UFC), 1994, as adopted by City of Phoenix
International Code Council (ICC)

[nternational Building Code (IBC), 2006, as adopted by City of Phoenix

International Fire Code (IFC), 2006, as adopted by City of Phoenix

SITE CONDITIONS EXISTING:

The existing Occupancies and code requirements were determined in 1996 using the Phoenix
codes in force at that time, the *94 UBC & UFC. The use and occupancies have not been

changed with one exception, as noted here-in. A site plan showing each of the areas discussed
here-in is attached.

Office

Occupancy, B. A typical office area, no hazmat is stored or transferred through this area.
The area is protected by a wet pipe automatic fire sprinkler system.

Maintenance and Supply area

This area is not used for the storage of hazmat, The use was changed after the 1996
classification, H3/H7, which was based upon original planned use. The original use for this
space was originally intended to be similar to that of CSA I. The current use of the area is as a
maintenance shop and spare parts storage. The storage is on shelves under 8 in height. Activities
include welding repairs. The occupancy is F1. The area is separated from the adjacent CSA 1 by
an 8”concrete masonry unit (CMU) wall with a heat activated automatic closing overhead
coiling door. The CMU wall has a min fire resistance of 1 hour. The door has a 3 hr fire rating.
The area is separated from CSA Il by a metal wall which has no fire resistance rating.

The area is protected by a wet pipe automatic fire sprinkler system.

Continuous mechanical ventilation with emergency power is provided.

CSA1

Occupancy, H3/H7 (original classification according to the 94 UBC in 1996), H3/H4 (IBC
2006).

The area is used to store acids and acid compatible wastes. All hazmat storage is in closed, non-
pressurized DOT approved containers. There is no transfer of material from container to
container. The drums are stored on pallets and may be double stacked with pallets between
layers of containers. The exception being smaller containers, up to 16 gallon capacity, may be
double stacked to a maximum height of the equivalent of double stacked 85-gallon overpacks.
Drums may be moved individually with “drum grabbers™ or on pallets by use of a lift truck.
Continuous mechanical ventilation with emergency power is provided.

The area is protected by a wet pipe automatic fire sprinkler system.
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There is a small toilet room in the southeast corner of the area enclosed by wood frame drywall
construction. The walls, ceiling and door do not have any fire resistance rating. The floor of the
restroom is approximately 8” below the floor level of CSA 1. There is NEMA 1 electrical panel
board on the exterior south wall of the restroom that is in poor condition.

CSA 11

Occupancy, H3/H7 (original classification according to the *°94 UBC in 1996), H3/H4 (IBC
2006)

The area is used to store hazmat that includes flammable and combustible liquids. Hazmat
storage is in closed, non-pressurized DOT approved containers, usually ranging in size between
5 and 55 gallons. In the Temporary Holding/Sampling area (see attached ptan EC-1) of the area,
containers are opened to remove an 8§ ounce sample and then securely closed again. The drums
are stored on pallets and may be double stacked with pallets between layers of containers. The
exception being smaller containers, of up to 16 gallon capacity, may be double stacked to a
maximum height of the equivalent of double stacked §5-gallon averpacks Drums may be moved
individually with “drum grabbers” or on pallets by use of a lift truck.

Continuous mechanical ventilation with emergency power is provided.

The area is protected by an AFFF closed head automatic double - interlocked fire sprinkler
system.

The existing fire sprinkler riser room is located adjacent to the southeast corner this area. The
riser room is not separated from the adjacent CSA 11 by a rated separation.

Work Station#1,2,3. &4

The area is used for storage or transfer of hazardous materials, including flammable and
combustible liquids, Samples may be collected from containers in this area, fluids may be poured
from one container to another or pumped from the container into a tank or tanker.

Continuous mechanical ventilation with emergency power is provided.
The area is protected by a wet pipe automatic fire sprinkler system.

1 hour rated fire separations are provided between the adjacent Station(s) and the tank farm to
the east.

DISCUSSION — GENERAL:
Office

No changes to existing conditions
Maintenance and Storage
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There is no hazmat stored in the area other than those that are used in a typical maintenance
shop. The hazmat quantities do not exceed the maximum allowable quantities permitted for a
non-hazardous occupancy. Therefore the occupancy should be F1.

Continuous mechanical ventilation of the space is not required although it is provided.

The southeast corner of this area is used as a transport corridor for moving all containers in and
out of CSA 1 similar to a service corridor use in semiconductor occupancy, HS. A separation
between the transport corridor and the F1 occupancy is required. The service corridor has the
same occupancy as the area it serves which, in this case is H3/H4, The required separation is
one hour occupancy separation. This is the same as it would be if the corridor was assumed to
have an H3/H4 occupancy similar to the adjacent CSA 1 and Il areas. The existing separation
from the adjacent CSA II area is a metal wall with an unclosed opening. The wall assembly has
no fire resistance rating, The wall is required to be a 1 hour occupancy separation wall (fire
barrier). {IBC Table 508.3.3}. A fire door opening in 1 hr fire barrier is required to have at least
a 45 min fire protection rating {IBC Table 715.4}. See Drawing EC -1 attached for a
description of the wall conditions.

CSA 1

No separation is required between CSA 1 and CSA Il. Both areas store similar materials and
have the same occupancy classification. A separation is required between CSA I and the
Maintenance and Storage area, see Maintenance and Storage for discussion and
recommendations regarding this separation.

CSA QI

No separation is required between CSA IT and I. Both areas store similar materials and have the
same occupancy classification. A separation is required between CSA 11 and the Maintenance
area. Sce the discussion section above for Maintenance and Storage regarding this separation.

The riser may be exposed in CSA 1I but the AFFF foam tank may not be exposed. The riser
requires heat which is not provided in CSA 1I. In addition all electrical equipment (linear heat
detection panel and release equipment) requires an ambient temperature below 120F. A 1 hour
wall separation is required between CSA II and the Riser Room.

DISCUSSION — ELECTRICAL CLASSIFICATION:
Office

No Classification
No changes to existing conditions
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CSAI
No classification.

The IFC addresses requirements for electrical wiring and equipment in Section 3403 of Chapter
34, Flammable and Combustible Liquids. Table 3403.1.1 describes the classified locations for all
flammable liquids and combustible liquids that are, “*heated by a process to within 25 degrees F
of their flash points”. This results in Table 3403.1.1 being applied to Class II liquids (flash point
> 100 F) and some Class IIIA liquids (flash point > 140 F, The ambient summer temperature in
the area may exceed 115 F ) (process is not defined by the [FC). The area is not cooled. The
Table would not apply to Class IIIB liquids (flash point > 200F). For areas described as, “Indoor
warehousing where there is no flammable liquid transfer” the classification specified by the
Table is “Ordinary™, no electrical classification.

NFPA 30, Table 7.3.3 provides the same classification recommendation for the same type of
location, however, there is also a reference to “inside rooms or storage lockers used for the
storage of Class 1 liquids which is classified as Class I Div. 2 for the “entire room or locker™.

Subject area is not an “inside room” or a “storage locker”, both of which imply a small contained
space.

NFPA 30 does not define either condition. NFPA 30 is not referenced in Section 3403.1 of the
IFC and therefore does not apply.

The IFC Table 3403.1.} does not include a reference similar to the NFPA 30 inside room but
does include a reference to “indoor equipment where flammable vapor/air mixtures could exist
under normal operations” which is classified as Class [ Div 1 & 2 depending upon the distance
and relative position from the source of vapor. This condition does not apply to the project as
there is no equipment involved. Also under normal conditions, there is no vapor present as the
drums are closed. The only condition where there may be flammable or combustible vapors
present is under an abnormal situation.

The City has also adopted NFPA 70 (NEC) as the electric code. Article 500.5(B) describes
locations to be classified as Class 1, Div.1 in subpart (1) and Class 1 Div. 2 in subpart (2). The
descriptions for Class I, Div. 1 do not apply as the flammable vapors in the definition must exist
under normal operating conditions either normal or frequent conditions. The description for
Class | Div. 2 states, “. . . vapors are handled, processed or used, but in which the . . . vapors . . .
will normally be confined within closed containers or closed systems from which they can
escape only in case of accidental rupture or breakdown of such containers . . . or in case of
abnormal operation of equipment, or vapors are normally prevented by positive mechanical
ventilation and which might become hazardous through failure or abnormal operation of the

ventilating equipment, or . . .”. The descriptions for Class 1, Div. 2 provided do not apply for the
following reasons:
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1) The first description specifically describes vapors being “handled, processed or used” within
some sort of “closed containers or closed systems” which is not the case for this area. The liquids
are stored. There is no process or handling that would significantly increase the risk of a breach
or failure of some sort that could allow the release of vapors from a close container.

2} The second description describes a condition in which the vapors are normally exposed but
controlled by a ventilation system. This description describes a Class 1, Div. 1 condition with
ventilation which does not apply.

There is a Fine Print Note (FPN) #1 that appears after the Class 1, Div. 2 description section (2}
of the NEC discussed above. The FPN provides information related to the Code rule {NEC
90.5(C)}. It states, “This classification usually includes locations where volatile flammable
liquids or . . . vapors are used but that, in the judgment of the authority having jurisdiction,
would become hazardous only in case of an accident or some unusual operation condition. The
quantity of flammable material that might escape in case of accident, the adequacy of ventilating
equipment, the total area involved, and the record of the industry or business with respect to
explosions or fires are all factors that merit consideration in determining the classification and
extent of each location.” This explanatory material, although not officially a part of the code,
does further emphasize the reference of some manner of use of the materials, not storage. In
addition, the site conditions include a compliance with ventilation requirements of the UFC.
Ventilation and the benefits of it in reducing the probability of escaped liquid vapors from
exceeding a 0.25% LEL level are implied. The requirements of NEC are, as described for
warehoused materials in agreement with the [FC requirements. There is no electrical
classification required for CSA 1

Maintenance and Storage
No Classification

There is no hazmat stored in the area other than those that are used in a typical maintenance
shop. There is no electrical classification required. The area has no classification when it is
properly separated from the adjacent H3/H7 occupancies.

The electrical classification of the transport corridor is based upon the adjacent hazmat storage
areas CSA [ and the immediately adjacent portion of CSA I1. The transport corridor has no
electrical classification.

CSA 1l
No Electrical Classification required for general storage areas. See Electrical Classification

Section above for CSA 1. The conditions in and around the Temporary Holding & Sampling
areas are different and are discussed below.

CSA 1l Temporary Holding & Sampling
Classification C 1,D 1,and D 2
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Drums in this area are opened, an 8 oz sample is removed and the lid or opening is replaced.
The drums are stored 1 high to permit the sample to be taken. The sampling process may occur

at any drum within the limits of this area. The area is marked on the floor and overhead with a
sign,

The IFC addresses requirements for electrical wiring and equipment in Section 3403 of Chapter
34, Flammable and Combustible Liquids. Table 3403.1.1 describes the classified locations for all
flammable liquids and combustible liquids that are, “heated by a process to within 25 degrees F
of their flash points”. For areas described as *“Drum and container filling, outdoor or indoor with
adequate ventilation.” The Class 1 Div. 1 area extends from the floor to above the top of the
container (a 55 gal. drum 34.5” tall) an additional 3 to 5° 10.5” above floor level. The arca
above 5’ 10.5” an additional 2’ in all directions and 18” deep above the floor to a radius of 10’
from the drum is Class 1 Div. 2.

NFPA 30 contains an identical requirement in Table 7.3.3. NFPA 70 also contains an identical
requirement in Article 515, Bulk Storage Plants, Table 515.3, drum and container filling —
outdoors or indoors. The NFPA 30 and NFPA 70 referenced tables each also contain a reference
to “Indoor equipment installed ...where flammable vapor —air mixtures can exist under normal
operation”, These descriptions were not used in preference to the “drum & container” references
discussed previously because the drum and container filling exposure is a better comparison to
the hazard exposure presented by the actual Clean Harbor operation.

Work Station #1,2.3 & 4
ClassificationC 1,D |,and D 2

The IFC addresses requirements for electrical wiring and equipment in Section 3403 of Chapter
34, Flammable and Combustible Liquids. Table 3403.1.1 describes the classified locations for all
flammable liquids and combustible liquids that are, “heated by a process to within 25 degrees F
of their flash points”. This results in Table 3403.1.1 being applied to Class II liquids (flash point
> 100 F) and some Class IIIA liquids (flash point > 140 F, The ambient summer temperature in
the area may exceed 115 F ) (process is not defined by the IFC). The area is not cooled. For
locations where, “drum and container filling, outdoor or indoor with adequate ventilation”
occurs, the IFC recommended Classification is Class1, Div. 1 & 2. As described in IFC Table
3403.1.1, Class 1 areas are within 3’ of vent and fill opening, extending in all directions. The
Class 2 areas extend beyond the Class | areas described from 3’ to 5’ from the same points and
up to 18” above floor level within a horizontal radius of 10” from the referenced point. In the
case of all four of the Work Stations, the drums may be located at any point within the Station;
therefore, the Class |1 Div. 1 area within each Station is a layer extending above the top of a 55
gal. drum (34.5” (all) an additional 3’ to 5° 10.5” above floor level and down to the floor. The
area above 5’ 10.5" above the floor to the ceiling is Class | Div. 2. All measurements should be

made from the highest drum. The floors of the stations slope. See the attached EC-1 for a sketch
of the classified areas.
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NFPA 30 contains a similar requirement in Table 7.3.3. NFPA 70 also contains a similar

requirement in Article 515, Bulk Storage Plants, Table 515.3, drum and container filling —
outdoors or indoors.

RECOMMENDATIONS:

In all area conditions, the electrical classification recommended is subject to all other
recommendations being addressed.

Office
No Electrical Classification is required.
No changes to the existing separations.

Maintenance and Storage
No Electrical Classification is required.

Construct 1 hour fire barrier {IBC 706} between the transport corridor and the remainder of the

Maintenance and Storage or another wall/door configuration that provides the necessary
functions and exiting.

Construct 1 hour fire barrier {IBC 508.3.3, 706} where Maintenance and Storage area is adjacent
to CSA 11 and extend it north to the north wall of CSA 1.

Remove or disable the continuous mechanical ventilation system to reduce operating costs. The

equipment is not required by code. Allowing it to remain either in service or out of service is
acceptable.

Exiting requirements must be addressed. An additional exit door is not required when the fire
barrier is constructed however, for operational requirements, a door at the south end is probably
necessary. Details of this are not included in this report.

CSA1
No Electrical Classification is required.

Remove the existing toilet room; repair/replace the existing electrical panel as may be necessary
to comply with NFPA 70.

CSA 1l
No Electrical Classification is required in the storage portions of this area.

Classification as Class 1 Div. 1 and Div. 2 is required in the Temporary Holding/Sampling area;

see attached EC-1 for location, in accordance with the details described in the discussion Section
CSA 11 of this Report and.
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Construct t hour fire barrier {IBC 706} between the Riser room and the remainder of CSA II.
The north wall of the Riser Room requires similar protection.
Provide heat and ventilation in the Riser Room.

Work Station #1,2. 3, & 4

Electrical Classification as Class 1, Div. 1 and Class 1 Div. 2 is required; see Discussion Section
of the report for details and sheet EC — 1 attached for a description.

PREPARED BY:
Scott Grainger, PE
Fire Protection Engineer

Attachment:
Sheet EC - 1, site plan
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CSA | 3200 H3/n7 N INGiNERAELE_SOLIDS CSA LIV, M VI WHICHEVER COMES FIRST > = = u] O | 5
CSA N 6510 H3/n7| GSE 2N GAS CYUNDERS - o . o 5
COVERED DOCK 1575 PROPANE CSA WV ] T O e ot 187 TALLER THAN STORAGE & 24 < E N &
TOTAL| 14,99 OXYGEN CSA IV XX o I N N
WORK_STATION f1 380 H3/iH7 7N IGNITABLE LIGUIDS CSA 1L, WORKSTATIONS X—X—X~CHAIN LINK FENCE & ol |a
WORK _STATION 42 380 T R3/A7 2N LABPACK SOLVENTS €SA 11, IV.VL VI, WORKS TATIONS 0 ’ =l .
WORK_STATION #3 380 W37 2N LABPACK_ICINERABLE SOLIDS CSA LIV, VI VIL WORKSTATIONS FROFERIT-OULIES < 5. la
WORK_STATION #4 380 143 /07 2N LABPACK REACTIVES CSA_ILIV. VI, VIl WORKSTATIONS _ PROPCRTY UINE. EITHER LEGAL OR FOR BUILDING SEPARATION 3 . BN
TOTA 1520 LABPACK OXIDIZERS CSA ILIV,VI, il WORKSTATIONS, OUTUINE OF WEST BUILDING FOR STTBACK AND ACCESS e S128
OXIDIZER_SOLIDS WORKS TATIONS ] PURPOSES < MERR
OXIDIZER LIQUIDS WORKSTATIONS 7 / 3 2 I
METALLIC WASTE CSA IV M _ ! ¥ .
ASSUMPTIONS: ACID_SOLUTIONS -
| AERDSALS ARC CONTAINED WITHIN STEEL DRUMS. NITRIC AGD (GX] SR WORKSTATIONS . 2
2. THE EXIST. B (OFFICE) STRUCIURL WAS CONSTRUCTED AT SN AND MEETS nan-DHOIZERS oA ]\4‘ i
) . : N o
ALL REQUIREMENTS FOR 5' DISTANCE FROM EXIST. H7. TYPL 2¥ LOCATED E:?&"ﬁjﬁ'fg“ms CSA NWORKSTATIONS |
T0 THE EASI. CSA ILIV.V, W, Vil
3 WORK STATIONS CAN BE EXPECTED TO HAVE MATERIAL QUANTITIES IN g—&&’;‘s‘? BPA“;E‘;SS'}‘;&SSEP‘CKW g 2 ';v'V-Vva'm CRAPHIC SCALE 17220
EXCESS Of EXEMPT AMOUNTS & MONITORING OF QUANTITIES TG MAINTAIN LOOEPACHED ILIV.V. M. ©
4. VERTICAL EXTERIOR STORAGE TANKS ARE FQUIPPED W/ EMERGENCY RELSFF ICHLORINATED SOLVENTS I C5A ILWORKSTATION : &
VENTS & ARE ATMOSPHERIC TANKS < 2.5 PSL. L SOVNIS A0 SITTORS WL b3 B STOOED M THG. SALT SORETATIN T oo 10 20 a0 50 -
]
8| swecr EC-1 oo A
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Estimated Maximum Vent Flow Rate & Potential Maximum Intemal Tank Pressure

Phoenix facility
A Tank Data & Thermal Breathing Volume
Thermal DUt |
breathing
Tank volume in cubic
Tank Capacity | Emissions] feet per hour -

No. Description of Contents {gal} Control Per API 2000

Tanks subject to RCRA regulation
101 |RCRA Flammable & Non-flammable Liquid 2570 Yes 60
102 |RCRA Flammable & Non-flammable Liquid 2570 Yes 60
103_|RCRA Flammable & Non-flammable Liquic 2570 Yes 60
104 J1RCRA Flammable & Non-flammable Liquic 4530 Yes 125
301 |RCRA Flammable Liquid 10250 Yes 250
302 |RCRA Flammable & Non-flammable Liguic 10150 Yes 250
303 |RCRA Flarnmable & Non-flammable Liquic 10150 Yes 250
501 |RCRA Flammable & Non-flammabie Liquid 10150 Yes 250

Total all Tanks 52940 1305

Therefore, Thermat Out breathing from alt tanks in to

vent header = 1,305 GFH

= 2175 CFM

Page 1 of 4
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Estimated Maximum Vent Flow Rate & Potential Maximum Intemal Tank Pressure
Phoenix facility 2/6/2009

B. Working loss - out breathing in to vent system

{1) Calculation Basis - Operational Data
(1) All tanks are cannected to @ common 2 header which is directed into a knock-out’back pressura/tinse drum and
then into four carben beds and exdits through a stack
{2) Physical layout indicates that T- 501 is the farthest tank from the carban beds.
{3) Tolal iength of the Vant line from T-501 to the knock out drum is 100 ft with 5 -90 degree elbows.
This transiate into an equivalent length of 130 fi of 2" pipe.
{4) Facility utillzes vapor balancing during tanker-truck off loading, which reduces the cutfiow through the lmock-out drum and carbon beds.
(5) The vapor balancing connection is at the upstream side of the knack out drum. Facility utilizes a 73 feet of 2° fiexible
hose to connect tanker to the vent header connection at knock out drum.
{6) Facility can at the most perform two tank filing activities at a time - one from tanker truck and one from drum pumping operation.
Two indepandent double diaphragm pumps are utiized to perform these two activilies. Pumps have nominal capacity of 80 GPM.
however, the drum pumping is done at a slower pace by regulating the air fiow t0 the pump o achieve an effective average rate cf 10 GPM
and the peak rate of 20 GPM.
(7) The knock out drum is maintained to have 107 of water at all fimes. The vent pipe coming fram the tenks is inserted into this
water to the depth of 8°. This will create an 8" of liguid back pressure into the tank header.
(8} Each tank has a conservation vent and an emergency vaent.
Pressure setting for conservation vent = 1 psig
Pressure setting for emergency vent =2.5 psig
(8) Flash point of liquid stored is less than 100 degrees F and boiling point is below 300 deg F for the AP1 2000 vent rate {0 be twice the
liquid flow rate.
(10) The total piping equivalent beyond knock-out drum is 30 feet of 2 inch pipe.

(2) Assumptions for Pressure calculations
{1) For the maximum possibie pressure/vent fiow, it is assumed that a tanker truck is being pumped into T-501 and drum pumping Is occurring
into tank T-501, simultaneousty. At the same time, all tanks are ouf breathing thermal l0ss at their maximum rale as indicated in the table.

(3) Working - Out breathing flow

No. of Simultanenus pumping operations = 2
Peak Flow rate of tanksr truck offHoad pump = 80 GPM
Peak Flow rate of drum pump-off pump = 20 GPM
Total combined Maximum pumping rate into the tanks = 100 GPM
Per AP! 2000, the oul breathing volume for transfer of
liquids with flash point befow 100 degrees F = GPM/35
Therefore working/outbreathing flow rate = 2857 CFM (b}

Page 2 of 4




Estimated Maximum Vernt Flow Rate & Potentlal Maximum Internal Tank Pressure

Phoenix facility

C. Calculations for Maximum Internal Tank Pressure

n

{2)

Flow distribution

2/6/2008

Due 1o vapor balancing, connection located at the knock-out drum inlet, vapor flow will spiit into two flows at that paint. One going to tanker
trailer in the amount equal to the volume baing removed from the lanker, and, the remaining excess flow will go through knock-out drum,

flame amestor and carbon beds.

Total out breathing flow info the vent header = working
disptacement + Themmal displacement = {a) + (b)
Flow to the tanker truck = pump out rate@80 GPM
Therefore, net flow through knock-out drum and to the
stack = (d} - (e)

Pressure drop

Flow Frictional pressure drop in vent pipe

Pressure drop for the total outbreathing fiow through the
130 feet of vent header, @ 0.1482 psi/100 feet per Crane
Handbook

Knock-out Drum Resistance(pressure drop)
Vent fiow going through knock out drum needs to
overcome 8" of water layer, which is

Flame Arrestor Resistance(pressure drop)

Flow through flame arrestor = (f) x60

Pressure drop from the curve for Protectoseal model
4952F - 2°, for the total flow through the flame amestor

Carbon heds Resistance(preasure drop)

Vapor flow from knock-out drum is split into fwo sets of
carbon beds.

Therefore, flow through each carbon bed

Pressure drop from the curve for Ecosorb activated
carbon drum model VSC200

For two carbon beds in series, total pressure drop

nu

[}

Hon

N

50.32
10.70

39.63

0.18

2377.67

35
0.13

19.81
0.75

0.0z7
0.054
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0
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Estimated Maximsm Vent Flow Rate & Potential Maximum Internal Tank Pressure
Phoenix facikity 2/6{2009
Exit piping pressure drop -
Through 30 feet of pipe @0.13 psi/100 feet = 0.039 psi )

Totai pressure drop through the knock out drum, carbon

beds & vent - after the flow split, = (h)+({}+{k)+(1) = 0.509 psl {m)
Total Required Maximum Internal Pressure of the

tanks for the maximurn vent filow = (g) + (m) = 0.70  psi (rt)
The conservation vent pressure setting far exceeds

the potential maximum internal pressure and is = 1 psi

Hence, under normal operation, vent flow will not be released through either conservation vent or emergency vent

D. Galculations for Pressure Drop through vapor balance

Hose length betwaen tanker truck vapor balance

connection and the branch connection st knock-out drum = 73 &t r)
Flow fo the tanker truck = pump out rate@80 GPM = 10.70 CFM ©
Pressure drop through vapor balance line - 73 ft of 2°

hose, @0.015 psi/100 & per Crane Handbook = 0.01 psi (o)
Back pressure that must exist in tanker truck o equalize

the pressure drop for a steady state condition = 0.89 psi @

Pressure drop (o) is far leas than pressure drop (m)
Hence, initially, more fiow would go {o the tanker {0 equalize the pressure by crealing the backpressure inside the tanker headspace

which witl reduce the forward fiow through carbon beds. Therefors, the maximum total back pressure inside the storage tanks would be
what has been calculated here, as represented by (n) above.
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JANK 301

10°-1"

DIA. x 17'-2" HIGH

MATL. A36 CARBON STEEL

TANK 101,

102 & 103

6' DIA.

TANK 303
x 12'-2" HIGH 10'-1
MATL. A36 CARBON STEEL

" DIA. x 17" HIGH

MATL. A36 CARBON STEEL

MATL. A36 CARBON STEEL

NK 104

6'~6" DIA. x 1B'-3" HIGH

TA

TANKER
TRUCK

TO INTERLOCK §— — — — —

@ SOvV-100

FROM ALL LEVEL ALARMS HIGH (LAH)
AND LEVEL ALARMS HIGH-HIGH (LAHH)

T

|
|
1
}
|
|
|
L_‘<>

AIR SUPPLY §

A TO ATMOSPHERE

=
ATM ATM ATM
[ | \ - -
90% 90% 90% ‘
AT AT T N B ; (uYisn ___ ______ ; (o™ fay | L (e g__ ______ . ]
W ‘°‘ | Nz Aoz /- oz / . NCEVANCY, | o Ao/ Nos/ .
I i I I
| | ! 1 [ | | |
I | : SV ] : 4 I : 4 |
! | | | |
[ | [ 102 | ! | ! [
| | I | [ | ! | ‘:E -
S ar | ATM | SA1— am | S am |
@ ' @ L 5% | L T ! o I CARBON BEDS
gsz | z | 103 | g I
0O Q Y- O L O T
| lk o) .5 NE7A TS G7AR N I g NEVA )
6" | 6" 2 | 6 2 |6 374 6 2 I LEGEND
I I I I
I 1 &L O| BALL VALVE (NORMALLY. OPEN)
O INTERLOCK TO INTERLOCK TO INTERLOCK T0 INTERLOCK |
® SOV—100 ® SOvV-100 © SOvV—100 ® SOv-100 ! 1) BALL VALVE (NORMALLY CLOSED)
|
i o
TANK 101 TANK 102 TANK 103 TANK 104 [p—_— AIR OPERATED VALVE
BACK PRESSURE SOLENOID VALVE
KNOCK-0UT ]
:“—l_ﬂl jm_LD j?— ATM  PRESSURE AND VACUUM RELIEF VALVE
%}- ATM  EMERGENCY PRESSURE RELIEF VALVE
<> INTERLOCK
@ AIR OPERATED DIAPHRAGM PUMP
. PRIMARY FLOW
SECONDARY FLOW
TANKER OPERATION — AIR SUPPLY LINE
-1 l ——————— CONTROL WIRING
| ~ ‘ P 4
| | Sv-1 d- FLANGE CONNECTION
I
: L m = BLIND FLANGE CONNECTION
| W —q3 HOSE CONNECTION
| ATM ATM
| I | [ - REDUCER
I
95% — APP CONNECTION
. o " o f 307 300 bk W -- (o3 A 303/ AoV AR OPERATED VALVE
: sov SOLENOID OPERATED VALVE
| 5 957 | Sv—2 FA FLAME ARRESTOR
@ : /CaHR 303 HS HAND SWITCH
S gpyERoCK s = m e e 303/ u LEVEL INDICATOR
= I am = A amm LT LEVEL TRANSMITTER
8"x6" LAH LEVEL ALARM HIGH
1 4"x2" m [4"x2"O LAHH LEVEL ALARM HIGH—HIGH
B U Ny 8 ST A Sy LSH LEVEL SWITCH HIGH
[ N LSHH LEVEL SWITCH HIGH-HIGH
8"x4 PSV-1 COMBINATION PRESSURE AND VACUUM RELIEF
PSV-2 EMERGENCY PRESSURE RELIEF
NOTES:
i LSH(90%) AND/OR LSHH(95%), WHEN ACTIVATED DUE TO LIQUID
TANK 301 TANK 303 LEVEL REACHING SET POINT IN ANY OF THE EIGHT RCRA TANKS,
@ WILL CUT-OFF THE AIR SUPPLY TO THE ENTIRE TANK FARM
. AREA BY DEACTIVATING SUPPLY LINE SOLENOID, SOV~-100, AND,
3 THEREBY SHUTTING DOWN THE AIR SUPPLY VALVE, AOV-100,
; WHICH IN TURN SHUT DOWN ALL AIR OPERATED DIAPHRAGM
JOH N WH LIAM vl
(‘
CALDWELL 2. TANK HEIGHTS NOTED ARE BETWEEN TANGENT LINES ON
.I: :1 THE SHELL.
t_}—l—| 3" 3 3. TANK 104 HAS A DISH BOTTOM AND DISH TOP. ALL OTHER
TANKS ARE WITH FLAT BOTTOM AND SUIGHT CONE ROOF
£ 4. TYPICAL DRUM PUMPING FROM DRUMS TO TANKS, AND, TO
S~ ; AND FROM TANKERS TO TANKS AS SHOWN APPLY TO ALL
WP iea 67/30 /L TANKS.
e TITLE
I n H a b r ® CLEAN HARBORS OF ARIZONA, LLC
D |FOR RCRA PERMIT SUBMITTAL UPDATE K.M.C.| 03-23-10 (G.J.N. ea r 0 1340 WEST UINCOLN STREET, PHOENIX. AZ 85007
C |FOR RCRA PERMIT SUBMITTAL UPDATE KM.C.| 02-23-10 [am.L. RCRA TANK FARM
B |FOR RCRA PERMIT SUBMITTAL UPDATE KMC.| 07-13-09[G.U.N. | P B B e i R S Pl s PIPING & INSTRUMENTATION DIAGRAM
DRUM PUMPING A_|FOR RCRA PERMIT SUBMITTAL KM.C.| 12-19-07 [AM.L. | DRAWN | CHECKED SCALE DATE ORAWING NO. REV.
REFERENCE ORAWINGS REV. DESCRIPTION DRAWNL owe [%FF |kM.c| ami | NONE  [12/19/07 PH-F-01 D
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Product Dala Sheet Page | of 2

. LT panler 161 3 1N
New Pig | = i
. FL-BO0-HOT-HOGR™ (and! b/

Product Data Sheet
Item Mumber: PAKS0G

Item Name: PIGE Poly Spilt Containmant Pallet
Load Capacity UDL:

e 3000 s feach {13608 kg/each)
Sump Capacityr

* GG gal.feach (249.8 Lfeach)

Optlons Avaliabla:

T T
] Mise. Int. . Ext. ]
walght | gty sPallat

.Item# Slze |Color Features Amaunt| Length Width . Helght |Dapth bia.| Dia. alg Qty
:;
PAKGDS-) _ o _ | wihout | 53" 53" 12" | stes. g
WoD L Drain (134.8em) [(13a.6em} | 120, 5¢m) (38.6kg)
paksos- L _ [ owan 1 sE s | a1 _ 1 | _ 1 Bss 5
wD : orain | %" (134 6cmy | (134.6¢m) 1 (30.5¢m) ! 1{38.5kq)
Color: Black

Description

A pulyethylene sump with deck surface with reom to store four 55-gailon drums, In the rvent of a leak, fluld Is
contained in the sump prevanting contaminabion o sucrounding aavirdnment.

Application:
Used for staring four 55-galion drums,

Preduct Features:

PIG® Poly Spill Pallet notps you £omply with conrainment regulatlons and store drums safely. Caplure leaks, drigs and
spils ro keep ficors dry and workers safe.

Standard-duty Pallet is strong 2nough to support Four fully loaded drums
Palyethytene construction resists UV rays, rust, corroslon and most chemicale
Removable nonslip grates add surface traction; Hit out for asy access 1o sumg

4-way forklift entry allows access from any directlen for easy moverent (unloaded only}
Black sldewalls hide grime

hitp://www.newpig.com/webapp/wes/stores/servlel/PDS View?storeld=10651 &catalogld=1...  2/4/2009




Product Data Sheet

Compositien:

8 Sump - Linear Low-Density Polyethylene w/ UV Inhibitors
e Grate - Infection-Molded Polyethylene

This product helps you comply with!

Page 2 of 2

Regulatory Citation |

=

Summary

40 CFR 112.7

SPCC planning requirements state that facilities subject to these regulations

must have written plans in place discussing the products, countermeasures

and procedures that are in place, or will be taken by the facility to prevent
discharge of oil into waters of the United States.

40 CFR 264.175

Hazardous waste containment systems must be free of structural cracks or
gaps, he designed to keep splitied liquids from remaining In contact with the
container, prevent run-on and "have sufficient capacity ta contain 10% of
the volurne of the containers, ar the volume of the iargest container,

whichever is greater.”

Additional Specifications:

Distance Between Fork Pockets: 67

Capacity: 4 Drums
Dimensions (Grate): 48" L x 48" W
Style: Standard

Disclaimers:

Dimensions {Fork Pocket): 4" H x 14" W

Dimensions (Drain Piug): 3/4" Dia, NPT

Flammables Notice: If using this product with flammable liquids, please consider the regulations that apply to

storage and handling of flammable liquids and the safety of this application, specifically flammable vapors, static
discharge and heat sources. For further assistance, please call Technical Services.

PDS generated: Jul 14, 2008

Poly Drum Notice: Not reacommended for long term storage of poly drums.

One Pork Avenue, Tipton, PA 16684-0304 » 1-B00-HOT-HOGS® (468-4647)
Fax: 1-800-621-PIGS® (621-7447) = Email: hothogs@newpig.com « Web: newpig.com

© 2009

http://www.newpig.com/webapp/wcs/stores/serviet/PDS View?storeld=10651 &catalogld=1

New Pig Corporatian. All rights reserved.

o 21472009




' " Your partner los a dean
N eW PI and safe werkplace,
© 1-BO0-HOT-HOGS? ip8-4nad),
Chamical Compatibllity Guide For:
Low Density Polyethylene Products

NOTICE; .
Ti:.::s repors 15 off zred as @ guide snd was devealopesd from information which, to the nest of N-.;w P Corporaisn’s _
wncwledge, was reliabhe and accurate, Due to varlables snd congitions of application beyand Nese Pig Corporation’s
“antra), rong of the daka shown m this quire is Lo be conslrued as a guarantee, exprossed, g mphed, Mew Pig
Corpuration assumnss no responsiility, abligation, i liability w conjunetion wibli 1L Use o nususe aof the
inbsrTann,

1hls Keting vind prepared to provide purlance tg the chamicsl compotthibty of Hev Vig Carparakian contarn nent
pabgn s ol docks, contaners and other polyelhyleng products,

Palyerhylene ‘s suscentible 1o some chemicals, These chemirals may cause stress cracking, swellic g, owdation, of
iy pereedie L polyothylons, Those actiens may redaca the physical properties of polyetliylene contminars.

Stress rackings Some surface-active Chamicals ¢an acceierar Hre cracking of anlyvethyleng when it is under stress.

Absorntizn | Seaelling: Cerlan types of Chiermicals will absorb or swell polyethylena to varying degraes, In some
canes, 81058 A phyelind properies may ocur. Use of chermicals tnat may arfect polyathylena it this manaer il
depend upun the perlormance requremaents of the appheation,

Cxigaton: Scme anuenus sclulion of materals witn an oxidigng action will sikack polyethylene, Short-term
“ORinmeEnt of £agse chenicals may not sigmficantly affect the patyethylene. However, lomyg-tarm storage of high
tempeiniure chemicals should be approached with cautien,

emical TR g Y e T i
Acatalder yde (40%) L Hydrogen Bromide (L0%) L
feetamice L Hydregen Peroxide (90%) L
acelic Roid (50%) L Hydregen Pnosphide { 17K1%) i
(Arelc Aad Anhvdride s Hydraquinue: L
Aceny Ether S Rydrogen Sulfide L
Acetune ’ L Hypochlorous Acll L]
Acatyleng Tetrabrormde S__ ks L
?c:yl < Emnisinng S lodine (Alc, Sol.} Cone. 1,
Acrylorakrile l. lron Salts Lo
AdIpie A L 1sa-Octane S
Alphatic Hydrecarbons (Hevaha, L lsaprapyle Agsrate L ]
Octane Hexsry Jpne e,

Aikatinn L Isopropy! Alcadio! L
Allyl Alcshol (9G%%) . L {sopropyl Ether M
(Alum (Aquenig meltions) L Jat Fugf S
Alumitaum Criceils £ 20708) L Kerosenae 3 :
Aturninum Teorde L Lactic Acld (AN concantmtinns) L
Alum.num Hyaragan Salution L Lanoln I
Allninlrég;\-sm Hydrnsini: L Latax i
Alvves (AN Y fpac) L taad Salts L
Aroroonis (AR rdrGya) l. Lead Acetate Sal'd L
Ammonts (Asueous) L Lime L
Al (100% div gay) L Lintseed O L
AMenar om Salts ) L Lithium Salts 8
Aniicon um Acetale L Lule OH L -J
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m‘— ggEl . :-1‘::;""“‘" el ] : - ;
Ammanium Acetate L Magpreslyrn Salls L
Amrroniun Sifluoitde 1 Magnasiim Carbonate L i
Eﬁﬁﬁa‘nium Caroenati (50%) v 'Magnesian Hydiaxide L
Amoniun Chionge I Magnesivm Nitrate L
Amrnomum Hydragen Flaonile L Magnresium Qxee L
e — 4
Ammonum Hygroxide L Magnesium Sulfate L
Arwronivm Nel‘mhmw Saly L Haleic Acid L
Acrivinnturn fhtrate (100 L Mali: A-:ld (1%" n L
Ammanium firate Satd L Mercurs “Baits = Lo
Amrmgnum Porsullate Sat’s L Mercuraus Salls L j
ﬂun mmu"n Fhosphate L kMeroury {
Arvanaciue Sulfate 110%) L tiethanol _ L
}A_vorllur 1 Sulfate Sat'd L Methy! ACetate L
?\-nmnn-um Sulfide Sat'd L Methy! Atcoiol (100%:) [N
Ao Thiocyanate Satd I Methyt Ameng { 32%) L
vl Acetats L |sethyl Bromade Nt
Alr-\'l Aiconat (100%) T Methyl Chiorde N
m:,w Colarde '_F N figthylne Chiaride M
FAr (10U%e) 5 Metlwl Ethyl Kotone 5
Angline Hyd oo arles 5 Metryl T3nbuty) Kelpne 5
(A mal Fats [ |Methy lsupropyl Ketone S
TNt trueze i Methyl Sulfate o]
Anthnony Soiis L #Hethyl Suthmo Aad (A conc.) L
Antmneny Trichtoride {919%) L Mifk L
Aquis Regia M Mineryl Dils R
[Agueous Salt Solutions (NaCl) L Molasses L]
Aaguecus Atkales (NaQr! L Mgnachlnroazelic &cet Elivy | Ester L
hcsenic b L Monechloraacetic Acld Mothyl b L
Fsler
Arseniz Salts L Mirpholin L
Rarturn Seits L Mowilith D L]
Eanurn Con'yonate L Nephtha B 5
LB_‘mu o Chlaride L Najithalene S
Bartum Cyanide L tickel Salts L
PiEJl"'l 1 Gullile I Mironne Qiluke - L )
ESnu.cry Fluid, A 5 Rizatinic Acd L
Beef Talkov: Chuision, Sulionaled L Nitric A <50% T
Il" oy L Nitronenzene S
Bf:n.:atcinwde L Hitroicluene =)
Bonrcye L Gotyl Cresal L
Bancdra Sultoni; Aod } 5 Qils aned Fats L
Ber sole Actd L Qlae Acid (M cancentrations) L
Benzyl Aloshol L Clevm Coo, N
L&E‘_L‘f’" Chlarafnimrinks L Qlive O L
[E16 vath Saks L Orange Fxtract L
|Bleach Lye (17%) § Qxaliz Anig (A1l cancantrabings) L
[Black i caar” L Palming Acld #
Surax Cold Saly L Palm Ol 5
Borc A Dlole L Paraftin Emulsicons L"-__d
BoIc At Crog, L Paraffir, Ol L
Bromive, biqued N Perchloric Aud (5014 L
[Breani: e, Water M Ferchlarocthylene M
Eromuben?r e N Petroleum I
Bromnlarm o ] Petroleun Elher 5
Butadwirg L [Phernt (10%:) g
Buizne L Fherythydrazine H
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Butanediol (1.00%) L L
Ervtanal L Phoephinr s Chiovides 5
Bulyl Acstate . L Phosphorous (Yellow 100" L
E!tyl Alrehol {100%) L Piosuhorous Pentoxdde L
[Aervicne N Photograpic Solutions L
Butrne Glyeel [ Phthaliy Acid JAIT ¢ancenbratians) L
%;m'ﬁﬁ;ic N |Phthaliz Anhydnde L
Autyd Phenel N Pizkling Buths
 Bulyric acwi L Suiluric Ao L
Calruey Carberote L Hyddroah!aric Acdid _ L
Catiom Chiorde ™~ "1 T [ Acid (17 L
Calctuz: Viyerayade i, *ﬂ‘?}_'_“ﬁ Sol.tang
i_E-'.'ihlf:_i-,uu Hypothiorite L Birsa ]
Calemrr trrate (50%) L Caomium L
Caldlam Sulfate L Cepper L
Carmplior il - N GolJ . L
Carhin Bisulride B ndym b L
Carban Disolfaa n Lea T
Carnomc Aud {AQ, L0} Tl Micked L
CABGH Mots g e L Rhodiym L
Cdrtian Tzlrachlonds T Silver L
wastor O Cne, 3 Ti N
Caustic ‘Aqueous) 1. Patassium [ Aluninum Sulfates L
[50%.)
CAUSIC POiash 5o, (SU7a) L Patuszmum Bichromate i
Caustic Sods S0 (10%) L POLassiin Burate (10%) 1
Chlaral Hyaryre L Podoasiun Bronwas L
Chigranthanal I, Potassiuin Chinrale L
Chiore Agid (10%) L Potassiuny Chieoide L
Chloracetie Arig L Potassivm Chromale L
Chlorsbenzene S PoOtassnun Cyanide L
Chbgrotaen: ¥] Petasslurn Datromate (4097 L
Thlorometh yeg M Potassium Ferrl ; Ferno Cyanide L T
Sati
Chibaigsulfonie deir { 100%) N Potassium Flupride L
E’nrnr:‘.e Alura Satd L Folassunn Hydrowde L
Corame Acig {5Q%) s Potassium lachde L
Caler L Patassium Mitrate Sat'd L
C.tnc acid (AL Cuicentralnns) L Potasuhum Parkorste Sat'd L
Clernx Bleach L Polassiuin Perchlomte L
[Cozonin O Alcnhors L [Potassium Parmandanate T
a'lc:?.oncuntral'ugs L Potas<iviv Parsulisie Sat'd L _—
Corpresznd Ar Canghtioning Ol L Potassiumn Pnosphotes L
|G- ur Salls L Potozsium Sulfate L
e Cyanide L |proganol L
Cooper N T T [Propone Ao (567 L]
[ Copper Suifaks L Prooyl al:onel L
Carn Ol L Prepvdens Dichinride (300%) L
; aon L Praprdene Glyen! L
_________.___)_:_ _ TR Frogyiene Oxide L
Crmsylie Acid L Pyriding s |
< -gtgl‘x-p.:_l_\:_l:i‘.:r:\,-dw L Rayan Coaqulation Salts L
iLuprong Chineck: Sat'd L Rust Inhibitors L
Cyanheuans L 504 Woter L
{Cyanncyancl L. Selenic Acla T
LCytinhexanone S Sewage L
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@mk\ll "*'”y .ﬂg """" b kb 1 Roting™
Detergenis, Genem'. L Shoriening &
Daualopers, Phologianhig { Sikeiz pcid ;_____ - ___l_. VR
Dr‘\tf]i&n_g_“‘mn _"Tw— _‘_ % Slliconn Ol L
Daxtrost or'd L |5ilver Saits L
3000 Saits . L Gilvar Hifrate L
Cibutyl Elher i Soa Soluthan (AN 1.
CONCEDIrALHS)
Ritulyl Prtialate _.5 Gadle Ash L _1
IDiuty! Sehacaty s Sodiuns Salts L.
eblocincatic ALt . 5 Sogium Acglele Satd L
Dichioroatetic Aud, Methyl Ester | € |Sodium Acrylales R
m;mbenrem Lrggrid H Sodiurn Bepraake ___4___ L
Ciznlaroethden: T |Sodiyn Bitaroona 5 A |
Bl Fusi g Sotium B.oullate { L) _ L
Ioosol OF I 5 _|SodwmBirulite ]
Disthwvlone Glywl L [Sadium Bromale G
Fathanolamire 5 Sodhin Bramide Lo
Dathyl Cirhonate L Sodium Bromvice Diuta So'lnriqﬁ. L
Diglveal's Azic (307%) b Sugdivnre Carbonare . | _‘
Tl-Jsohubyl Kelore 5 sodtum Chigrale _4 L
Dnnelnylanune N Sognim Crlaride v L
IE eyl Fovmarman 3 Sealum Chierite L
Tirznyl ﬁI.thaiatn N Sodium Chremaks L
Dockst onthatite N Sochim Disuliiue L
Diaxans L Sodium Dithianike £10%) t
:Ci_“S_EE'!}_\" Ciide M '%ujru_m }erncvamd-’ L
Dispdina Phasphaie L Sodium Ferrowameje Sal'd L.
Elacirnliyte L Sediom Fluorag Sat'd L
[Enalsens, ¥ otograihic L |Sedium Hydroxite Conc. L
T‘Enan W "'_# i L Sodlum Hypochiorite L
Ether 1] Sodw.m lodins L
Ethes] Acerale {2 00%) S Sadium Mirars L
l'thm Aicar ol L Sudium Oxelate B
Ethvl Em..yrau, B 5 Sod:um Persylfagte L
?_::zi.w Chinrda N Socions Phosplaie L
Lyl Ether M Suchurn Silicate i
Elhylene Chlonde N Scdlivn Suifawe L
r@m-laﬁe Chlerzhvdrin e Sodlum Svlfide L
Ethelore Biammne L Sudium Stdlite L
Cihwlene Dicvaririe N Soduun Sulfanatey 1
Ethylene Glycel L Socium Trigsuaifate L
Eihwlenn Oxide N S prwile Ol N
Fatiy Acids L |Stannic Salts T Lo
r-atw Adchol Sulfonate i Stanacus Salla L
Fu.'_r Ralts ) ! Slarch Solutien Tatd L
Jf_:'_r'._j_-;_g_u.u_lfa:_:__ - L Stearic Add (AN concanirations) L
ey« Saits L SLICE Mg A L
PreiTos Szt A Suar Salutions
Fuetdizer Saly L Glucose T
IFom Solutles 1} lactose L
iFr g Al H FuLrmee, Eoo, L
Fuusiiuiz Acks (2 cangentrations T Sullur 1
F‘orn'ualciemdc (0%} L Sulfunic Agid | 08% 5
Feer manugde vt |Suifuric Arid, Fuaing M
Fannic Airl (Al concentrabions) L Sulfurou, Acud L
Fratt Pulo L < eyl Chiande N
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B gmicars> - v o R gliy | AL . i EodAbHg
Fual Gil i L Tallow . L
Farlurol (100%) o L [Tannc Amd 4t
Furhury! Alcohiol T N {Tonnmg Extracts L)
Gale Acid Sat'd TTUT [Tararic ACd Sat'c L
Gaselive L Telractlnroettane i
Gasohot L Tetrachloropit ylens M
[Getati~e . 1 Tr:traethyl Laad ] |
T L Tetranycrofurde e N
Glucsnr. Al AT conceatrotens) L™ T ietranydronaphiinateng N
iGIncssa ' L Tharyl Chlce|de N
(Glycenne L . |Tio Salls L
IfGI»,a:Ql L Titaniury 5300 S
Glycol Ethars T L Tolug e S
Gl-g',ol:'?: Bl EJ-\II_cur\c.} T T Talene Sulionie Acid (Al can, ) . S
Srape S SN Ag. i Transformes Ol ! L
Reptine ) T [Treitylphasphate U j
Raxane L Trichloroatatic Aca N
Hexang] Terg - L Trchiomethans ) Ll
Hyzirzing (357 - L [Tnchlooethyiene N
E\W;‘:_H_ﬁ-‘g[éwiﬁ“ L Tricresyl Phngphate L_ ]
Hudrozna Hyarochicrile L____E:l_re_lhmnlamme . L
Hyd-osull.ke {10%:) L Trinctyl Pr.osphate i
Hudroxylamine Suifata L Trisodium Prosphate Sat'd L
Fiyd-iodic A LA cong.) i [Turpentine onl M
Hydrolirermic Acd {507% ) L Ures ]
"H_{-’rfir'r)rvcanlc Acic Sal'd L Urnne L
Hydronninge: Ackd (Al cang, ) L |vegetabie Dil6 )
l{_yrjmﬂunrlc_ﬂqd (Al rong,) L Vingaar L
[Hvdroniuorosibee A (Al Cone. ) i, Vanifia Extract L
i Wax AHG! N
Wetting Agent- L
ihisrey L |
White Acid (75%) L
Winn L
T S
Yaast L
Zunt Galts L
Tinc Sl B S

KEY:

L = Coutanvers should be switabic for lonyg, Loem starags o tr 2 substances, undor the condihions apeciflled,

)

~ TIese - Rdanges may adversely affect the patyethylens, New Pry Carporation cartzmern may be sulable for

Saraoe 3 W5 Y0 one yeodr, The user should perform qual-hcancn tesls bafore ar durng bsace of the container,

M o= These substances aggresswely atlack polyctnylera o have wapdr prassures ineompatilin wilth e Conraingrs.
33 0% use palvekintene corlamars in thase applicanine.

dele: Vge Jutoment a5 to use of praduct. Is It foc short or oy ternt use when v sing L, 5, or N? (Exampla: Do

Froeal
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For additional assistance, please contact New Pig Tecknical Services at
L-A00-HOT-HOGS® (468-4647).

100% Money-Back Guarantea

Ii you're not happy with a praduct, for any reason, we'll refund every penny of your purchase price.
That meang we'll refund all gales taxes, shipping coste, and any other Incldentals - withaut tacking
on @ restocking fee or any other surpriss chacges. You get ALk your money back. Period,

One Pork Avenue, Tipton, PA 16684-0304 ¢ 1-800-HOT HOGS (468-4647) s Fax: 1-800-621.-PIGS (7447)
Email: hothogsfinewpig.com a Web: newplg.cum

& Mew Fig Corporation. All dghts reserved.
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PALLETS

TOUGH 108
POLY-SPILLPALLET™ 2000

Optional tarp available {Product Na. 5063}

This secondary contaipment system Is engineered to meet the rigors of today's
regulatory environment. With 100% polyethylene, [t provides excellent chemical
resistance.

Optlonal tarp Tor outdeor storage and araln hole with plug avallable,

Meets EPA 40 CFR 264,175

Halds up to 2,000 1bs UDL
Forkiiitable

Removable grates for éasy cleaning

LOW-PROFILE IN-LINE
POLY-SPILLPALLET'™ 3000

WHERE NO RRUM STORAGE YAS GONE BEFORE,
Ogptiona) tarp avallabie (Product No. 5062).

Stering drums in-line near Lhe wal), betweaen columng, and In 2Hl thesa spaces you
thought were unusable. Optional tarp for cutdoor storage, and aptional drain.

Holds Tour 55- gallon drums

¥on-skid, removable grates

Go-galion sump capacity meets EPA 40 CFR 264,175

100% pelyethylene

Low 12" profile

Halds vo te 3,000 Ibs UDL wt.

Raised edge on back and zldes helps erient barrels on pallet

POLY-SLIM-LINE™ 500Q
HUM TS IN,
Gptlonal tarp avallable {Product No, 3061}

Paly-Shim-Line 6000 offers ali of the same advantageg as our Poly-SpillPallet6000. . .and
maorel This additlon ta gur paliet family features 2 low, 12" profile and a UDL load bearin
capaclty af 600D 1bs. Optional drain.

POLY-SPILLPALLET 6000
DESTGNEN TO HOLD THE HEAVY LOAD,

Optional tarp availahle {Prod. No. 5064),

Rated at 6,000 Tbs. UDL welght with 3 83-gallon sump capacity that meets EPA 40 CFR,

204.175, Bquave 50" x 50" footprint saves space yet casily holds four 55-galien drums.
Includes the same rugged features as the 2000. Optional drain.

* Twa vemovable grates hold up to 6,000 [hs, of UDL wt,

hitp:/fwww.esisys.com/pallets-page2.htm 2/4/2009



Pallets

o Forlkliftable from all sides

Page 2 of 2

SPECIFICATIONS
POLY-SPILL PALLET'™ 2000 IN-LINE POLY-SPILLPALLET™3000
Product No. 5253-YE 5102-YE
53.5"1x29" wx 17" h 98" Ix 25.25" w x 12" h
Dimentions 136 ¢m x 74 cm X 43 cm 249 cm X 64 cm x 30 ¢m
Weight 63 Ibs./ 28.35 kg 180 ihs./ 36 kg

Load Bearing Capacity UDL

2000 [bs./ 900 kg

3000 lbs. / 1350 kg

Sump Capacity

58 gal./ 220.4 liters

66 gal./ 250.8 liters

Regulations

\EPA 40 CFR 264.175

EPA 40 CFR 264.175

SPECIFICATIONS ‘
POLY-SLIM-LINE™ 6000 POLY-SPILLPALLET™6000
Product No, 5400-YE 5001-YE
< 54" Ix 54" w x 12" h 50" | x 50" wx 17" h
Dimentians 137 cm x 137 cm x 30 cm 127 em x 127 am x 43 cm
Weight 91 Ibs. / 41 kg 88 Ibs./ 40 kg

Load Bgarlng Capacity UDL

6000 Ibs. / 2700 kg

6000 Ibs. / 2700 kg

Sump Capacity

66 gal. / 250.8 liters

83 gal./ 315.4 liters

Regulations

EPA 40 CFR 264.175

EPA 40 CFR 264.175

........................................................................................................................................... I T

¥ Email this page

http://www esisys.com/pallets-page2.htm
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CITY OF PHOENIX FIRE DEPARTMENT PETITION OF APPEAL
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PHOENIX FIRE DEFARTMENT
Fire Pravention Section

. 160 South 12th Street
City of Phoenix Phoenix Arkzona B5034-2301
(602) 262-6771 FAX; (602) 271-9243

Petition of Appeal to the Fire Marshal

All appésals shall ba datslied on this form, Supporting data may be attachaed and submittad if desired howaver, all antnas end
statoments an this form shall be complete. Incomplata forms will not be acceptad,

INTERNAL LSE:
Lag Nuprber: Qote Logged Ou: Oate Logyed In:
EoAR Qo) 1] 0cd
CosefKIVA Number Hearing Date: Heering Time.
EnglnesrFPS Fomiles with Project Qecupancy Type: Complianse Datw:
klinters
Ausines/Cetupancy Name: Acdrem:
Claan Harbors Phoamix, LLC 1340 Wet Linooin Sireal, Phoenix, AZ, BE00T
Busingss Ownar'y or Corporote Agemt’s Name: Maliing Adkiress;
Clean Harbore Fhoaabt, LLC 1240 Woat Lincoln Stroet, Photnly, AZ, 8007
Tendnts Name: Malling Address;
Chamy Herbors Phoonlx, LLC 1240 Weat Lincoln Strect, Phoante, AZ. 85007
Appollant’s Name: Malling Addrest:
Joe Churlstaphar 1737 Equi Dearwril Streed, Wimington, &A, 90744
This sppeal spplies o (Check ona):
1T T T T T 07 A projent in tha plans rovlew stage. Buliding Safety Log No. . )
M1 An alleged Fire Code vidation,
Lhp. 449
An appapl 1 haroby made to tha Fire Mozshal for a deviation from Seetlon - whimown  of the Phoonix Five Cada

Briefly stoty the requireynonts being nppoated.

Ciaan Harbor Phosnts, LLC b & haxardous wasts Tremtment, Siorage and Dispossl Fachlty (TEDF) the: stores & vartaly of hooamdous wacsins
compatbly vAthin Hs waate stermga unkn  Ona wiste stman in poriculor ane chwmical (b packn  Lab packe. ane Indhidual comlaingrs of compatible
chetnicats packages Insids of an cuter comtaines (OOT approved dnum} thel bews o prackdng stip athached to identify e inveniory insde  Tna indhvidue)
chernicels inpkds are aurmounded by absorbent media

State in detsll what (5 proposed In ey of lieral complimes with the Fiee Code:

Lo packs contaln among other duwricall, hazamous woets cassifed as ™ Dangemos Yhen Wel™ [DWAY)  Thaso items wa curmenty Stolsd in waste
mRnAgement Unit CSA VI, nside of water proof clorage contilners. Chean Harbors Phowndx Ja propocing ba etore DWW Lol pecks ingide ol ihe othor
waste management units compatsly with other chamicals whem sprnkders ase tha pirery Are avppression device The OWW matedal imside of the
druyms 18 profociod from palortied sprinkiar activity by both the oulor condalner snd the abaorbont media rokda

Apppilanty Sl U v Title: Phone Number:
W Complance Manager 3102333400
Qij g Ownecy o FpA_ Building Gwrer's Phons Numbwer:

p) A{' I10-233- 3458

NTBERNAL USE: .
o Declsion of the Firg Ma:}
1 Approved Approved with Stipulations
0 Denled )E"S’oe Attochment

Fira anartw\f L Date: ,1/‘2.1/} 7
G

DSTRBUTION 1fn  WLEOW - Acpevnt  BLUY - [o Prgwormion -m-smm;ﬁgmsmhwum&m ent



&

Clty Of Phoenix

Firs Department

200 W, Washington St,
To And aul abaul Phoanix conslruclion gode pcoplion

ne!:vsand Io fausarch your Semita or fojogis, pleaag PhOBI'IiX, Arizona 85003
sl PO v ohdontbe aoIREVSERY

Receipt# 09-0002331 Payment Recelpt
Permit# FPAP 90001 Date Palid 12-JAN-09 Print Date  12-JAN-C9
Name:  CLEAN HARBORS APPE L - HAZ. STORAGE
Permit | 1340 W LINCOLN ST. Project 03-3713
Address| PHOENIX AZ 85007-3420 CLEAN HARBORS
Fee/Payment Detail
FPAPPEAL  APPEAL TO THE FIRE MARSHAL $250.00
CHECK 0701026128 REF: PAYOR: CLEAN HARBCRS $250.00
Payment Totals B
Fees Remaining on This ftem:[ $0.00 Fees: $250.00
Wet Inspaction Key: Amount Received:| $250.00
B Cashier: CMCC Change Due:| $0.00

| This Plan Review application will expire 180 days after the plan review is completed. |

Page 1 of 1
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City of Phoenix

FIRE PREVENTION DIVISION
PETITION OF APPEAL TO THE FIRE MARSHAL

Date:: 02-20-09

FPAP
Kiva #: FPAP 90001

Name: Clean Harbors Phoenix. LLC
Address: 1340 W. Lincoln Street

APPROVED WITH STIPULATIONS

We are in receipt of your appeal and supporting documentation dated January 12,
2009 for the above address. It is our understanding that you have requested that
the water reactive materials stored in your facility be relocated to an area protected
by an automatic fire sprinkler system in their original lab pack containers without
placing them into a second water proof container. We conducted some research on
the lab packs used for this type of materials and have found that they have
safeguards for the material being stored designed into them and that the lab pack
itself meets the criteria for water tight containers. Based on this information your
appeal is being approved with the following stipulations:

1. All other requirements of the Phoenix fire Code are to be followed.

2. DOT compliant lab packs are used to store the Dangerous when Wet (DWW)
materials

Apgroved by Prepared by
Joa/McElvaney Bob Winters
Lead Fire Protection Engineer Fire Protection Engineer

150 South 12" Street « Phoenix, Arizona 85034-2301 e 602-262-6771 e FAX: 602-271-9243 & TTY: 602-495-5555





