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FEDERAL EXPRESS

July 10, 1990
RO 90-232

Ms. A. Elizabeth Gordon, Ph.D.

New Mexico Health and Environment Department
1190 St. Francis Drive

Santa Fe, NM 87503

Subject: Farmington Service Center
Dear Dr. Gordon,

This has been prepared as an addendum to my June 11, 1990 letter.
Please find enclosed copies of the design and integrity assessment of

the used solvent storage tank system for the subject facility.

If you have any questions or require further information, please contact
me on extension 2550.

Sincerely,

ﬁZ&4V(:yVTvLLCX/w/mLJ;

Rob Omiecinski

Environmental Permit Writer
RO/dfh

cc:  W. Johnson, Denver Reg. Mgr.

Br. Mgr. (7-008-21)
B. Wachsmuth

777 BIG TIMBER ROAD ELGIN, ILLINOIS 60123 PHONE 708/697-8460 FAX 708/697-4295
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DESIGN AND INTEGRITY ASSESSMENT
USED SOLVENT STORAGE TANK SYSTEM
FARMINGTON, NEW MEXICO BRANCH

To:

SAFETY~KLEEN CORPORATION

11 TERA,INC.

Report No. 90-150
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TERA,INnc.

6440 Hillcroft, Suite 200
P.O. Box 740038, Houston, Texas 77274, Tel. 713/772-0876, Fax: 713/981-7713

90-150

TANK SYSTEM CERTIFICATION

I have conducted the design and integrity assessment dated July 5,1990,
of the wused solvent storage tank system at the Safety-Kleen Corp. facility
in Farmington, New Mexico. The EPA ID Number for this facility is:
NMD 000804294,

With regard to this duty, I certify under penalty of law that I have
personally examined and am familiar with the information submitted in this
document and all related attachments and that, based on my observations and
my inquiry of those individuals immediately responsible for obtaining the
information, I believe that the information is true, accurate, and complete.

I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment.

John W. Cox

Registered Professional Engineer
New Mexico No. 10317

TERA, Inc.

P. 0. Box 740038

Houston, Texas 77274
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TERA,Inc.

6440 Hillicroft, Suite 200
P.O. Box 740038, Houston, Texas 77274, Tel. 713/772-0876, Fax: 713/981-7713

July 5, 1990
90-150

SAFETY-KLEEN CORP.

777 Big Timber Road

Elgin, Illinois 60123

Attention: Mr. Rob Omiecinski

Subject: Design and Integrity Assessment
Used Solvent System
Farmington Branch

Gentlemen:

Submitted here 1s our assessment report for the used solvent storage
tank system at your Farmington facility. The main report body summarizes
assessment results in a format corresponding to the rules being addressed.
Appendices are used for presenting detailed information.

We have enjoyed working with you on this interesting project and look
forward to another opportunity to be of service to Safety-Kleen. Please
contact us at 713/772-0876 if you have any questions.

Very truly yours,

TERA, Inc.

oy 2] Loy

John W. Cox, Ph.D., P.E.
Vice President

JWC/sv
Enclosures: Five (5) copies

Copy to Mr. Wayne Olson w/Enclosure
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DESIGN AND INTEGRITY ASSESSMENT
USED SOLVENT STORAGE TANK SYSTEM
FARMINGTON, NEW MEXICO, BRANCH

To

SAFETY-KLEEN CORPORATION

* * *
By
TERA, Inc.

Houston, Texas

July 1990

90-150
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This report documents the design and integrity assessment for a used
solvent storage tank system at the Safety-Kleen facility in Farmington,
New Mexico. The assessments described here are written to address the
requirements of 40 CFR 264.191 and 40 CFR 264.193. These sections have been
adopted entirely in Part VI of the Hazardous Waste Management Regulatioens of

the New Mexico Environmental Improvement Board (EIB/HWMR-5).

SYSTEM DESCRIPTION

Used mineral spirits solvent is poured frbm containers into an open-top
aboveground steel solvent return receptacle (wet dumpster). The used
solvent is pumped from the dumpster through aboveground piping to a nearby
12,000-gallon capacity steel storage tank. Accumulated used solvent and
sludge are periodically removed from this "used solvent storage tank" for
offsite recycling. Solvent removal is performed by a tank truck through a

3-inch pipe. Sludge and solids are removed through a manway.

The storage tank is a vertical cylinder with a shallow cone roof and a
flat Abottom. The tank is supported on a skid of galvanized steel
rectangular tubes. The dumpsters and pump are located within a curbed
concrete containment area in an adjacent "dump and fill" dock. The used
solvent storage tank is vented to the atmosphere. Liquid level is monitored
daily by reading a level indicator. A schematic drawing of the used solvent

storage system is shown on Plate 1.

TERA,INC.
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CONSIDERATIONS OF DESIGN ASSESSMENT

1. Design Standards (40 CFR 264.191(b) (1))

Design standards and materials of construction were determined
from construction drawings for the system. Information made available

for this purpose is listed in Appendix A.

The tank system design has been reviewed for compliance with the

following applicable codes:

- National Fire Protection Association, NFPA 30, Flammable and
Combustible Liquids Code, 1987 Ed. (tank and piping)

- American Petroleum Institute, API 12F, Specification for Shop
Welded Tanks for Storage of Production Liquids (tank)

- Hydraulics Institute Standards (pump)

- American Concrete Institute, ACI 318-89, Building Code
Requirements for Reinforced Concrete (containment slab floor)

- American Concrete Institute/American Society of Civil Engineers,
Building Code Requirements for Masonry Structures,
ACI 530-88/ASCE 5-88 (containment walls)

- American Petroleum Institute, API 650, Appendix E (tank seismic
response analysis)

- American National Standards Institute, ANSI A58.1-1982 (tank wind

response analysis)

The dumpster design has been developed by Safety-Kleen’s
engineering staff and incorporates the experience of over 15 years of
operating service. Standards are internal to the Company and are
expressed mainly by their fabrication drawings. Appendix A contains a
copy of the dumpster assembly drawing and a letter from Safety-Kleen’s

engineering manager giving the service history of this equipment.

TERA, INC.
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CONSIDERATIONS OF DESIGN ASSESSMENT (Continued)

1. Design Standards (40 CFR 264.191(b)(1l)) (Continued)

Calculations, discussion and checklists which evaluate compliance
with these codes are given in Appendices B and D. The design review

shows that:

- The design substantially conforms to the standards referenced
above;

- The design standards are appropriate for this application.

Descriptions of typical coating materials and application
procedures used by Safety-Kleen are referenced in Appendix A. This
information indicates that the materials should be satisfactory for the
intended service, provided recommended procedures are followed by the

applicator.

The conclusion upon review of the documents is that the design of
the used solvent storage tank system is appropriate for the intended

service,

2. Hazardous Characteristics of the Waste (40 CFR 264.191(b)(2))

The waste stored 1in this system 1s a wused mineral spirits
(petroleum distillate) solvent from a wvariety of cleaning and
degreasing operations. A description of the expected waste materials

is attached in Appendix C.

The material will be two-phase (liquid and sludge) at ambient
temperatures. Its primary hazardous characteristic is ignitability,
EPA hazard code I. Materials such as heavy metals from cleaning
operations may also cause the used solvent and/or sludge to exhibit the

characteristic of EP toxicity, EPA hazard code E.

TERA, INC.



Syt

W

R

o

£l

g

90-150

3. Corrosion Protection (40 CFR 264.191(b)(3))

The exterior of the dumpster is protected from corrosion by paint.
Pipes outside the dump and fill shelter are galvanized and painted for
protection from weather. Inside piping is either galvanized or left
with its mill finish. Both have proven to be adequate corrosion
protection wunder roof. The exterior of the steel tank is protected by
a paint coating. As described by the inspection record and photographs
of Appendix D the tank paint was found to be in a satisfactory

condition.

System components are not provided with any specific internal
corrosion protection measures. Review of the chemical composition of
the waste material shows it to be compatible with and not corrosive to
the dumpster, piping, and tank materials. A possible exception is
water which tends to form a layer at the bottom of the tank. However,
corrosion at the tank wall/water interface is inhibited because of
limited free oxygen in the waste, together with waste removal
procedures by Safety-Kleen which result in little if any exposure of
this interface to air. Additionally, prior experience at other Safety-
Kleen installations 1indicates that the waste material is compatible

with the system materials of construction.
It is therefore concluded that the waste materials are
sufficiently compatible with the system materials of construction not

to require additional corrosion protection.

No external metal component will be in contact with soil or water.

Therefore, the tank system does not require cathodic protection.
4, Documented System Age (40 CFR 264.191(b)(4))

The fabricator’s mnameplate on the tank shows the tank was

fabricated in 1981. Safety-Kleen personnel recall that the tank system

TERA,INC.
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4. Documented System Age (40 CFR 264.191(b)(4)) (Continued)

was also installed in 1981l. Based on this information the system age

is taken to be nine (9) years at the time of this assessment.

5. Additional Design Considerations

No underground components are used in this system, and no adverse
effects from vehicular traffic have been identified. The dumpsters are
separated from vehicles by concrete filled steel pipes embedded in
reinforced concrete. The storage tank is located within the walls of
the secondary containment system. Piping not within secondary

containment has welded joints.

The tank foundation appears to be adequately designed to support
the load of a full tank, and there was no sign of distress due to frost
heave. Anchorage is not required to resist anticipated seismic or wind

loads. The tank system is not located in a saturated zone.

INTEGRITY ASSESSMENT (40 CFR 264.191(b)(5))

Visual inspection of system components was made on June 13, 1990. The
purpose of this inspection was to confirm compliance with plans and to
identify leaks, defects or damage. Inspection records are presented in
Appendix D and show that the only corrective actions needed are to ground
the tank and remove the padlock from the emergency vent cover. Ancillary

equipment was found to be adequately supported and protected from damage.

SECONDARY CONTAINMENT ASSESSMENT

The following paragraphs give a comparison of the containment system
features to current requirements. For brevity, "secondary containment" as

used here means features that meet the requirements of 40 CFR 264.193.

TERA, INC.
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SECONDARY CONTAINMENT ASSESSMENT (Continued)

1. Required Date (40 CFR 264.193(a))

This system was placed in service in 1981. Secondary containment

is required by regulations in 1996.
2. Materials Compatibility (40 CFR 264.193(c) (1))

The waste material collected and stored by the system is a used
mineral spirits solvent which consists primarily of mineral spirits
plus water, solids, oil, and grease picked up in various cleaning and
degreasing operations. The primary hazardous characteristic of the
waste 1s ignitability. Based both on literature and on Safety-Kleen's
past experience, this material is compatible with and not corrosive to
the materials of construction. These are primarily concrete, carbon

steel, and polyurethane and epoxy coatings.
3. Strength (40 CFR 264.193(c) (1))

) The most critical strength requirement for the floor slab of the
tank containment structure 1s to provide foundation support for the
clean and wused solvent tanks when full. As shown by the calculations
in Appendix B, and by satisfactory service, the strength of the floor

slab appears to be adequate.

The most critical strength requirement for the containment walls
is to resist hydrostatic pressure from containment of 12,000 gallons of
spilled waste plus a 25-year, 24-hour rainfall. As shown 1in
Appendix B, the concrete masonry unit wall construction appears to be

adequate for this purpose.

TERA,INC.
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3. Strength (40 CFR 264.193(c)(l)) (Continued)

The pressure containment capacity of the pump, piping and other
ancillary equipment items was reviewed and found to be adequate for the

intended service, as discussed in Appendix B.

4, Foundation (40 CFR 264.193(c)(2))

As shown in Appendix B, the foundation support provided by the
floor slab appears to be sufficient to avoid failure of the containment
structure due to settlement, compression, uplift and pressure
gradients. This conclusion is supported by satisfactory service of the

foundation to date.
5. Leak Detection (40 CFR 264.193(c)(3))

All components of this system are aboveground and accessible for
visual inspection. Leak detection is provided by daily visual
inspection of the containment system for prompt detection of leaks and
removal of liquids if required.

6. Liquid Removal (40 CFR 264.193(c) (4))

A blind sump 1is located at mid-length of the south wall of the

containment vault. The wvault floor is sloped to promote drainage to
this point. Liquid removal 1is accomplished by hand pump or vacuum
truck.

7. Requirements for Vault System (40 CFR 264.193(d) and (e)(2))

As shown on page B-1 of Appendix B, the containment vault for the
tank has a design capacity sufficient to hold 100 percent of the tank
capacity plus precipitation from a 6.8 inch rainfall. According to

Weather Bureau Technical Paper No. 40, the 25-year, 24-hour design

TERA, INC.
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7. Requirements for Vault System (40 CFR 264.193(d) and (e)(2))

(Continued)

rainfall at this site is 2-1/2 to 3 inches. Thus, containment capacity

is more than required by 264.193(e)(2)(ii).

Interior concrete surfaces have been coated with a polyurethane
epoxy paint. Based on manufacturer’s literature and previous
experience at other Safety-Kleen facilities, the paint appears to be

impermeable to and compatible with the waste to be stored.

Both contaimment areas (dump and fill curbed area and concrete
tank vault) are well ventilated and open to the atmosphere. This
feature, together with daily inspections minimize the opportunity for

accumulation of explosive vapors.

The containment structures are not subject to external hydrostatic
pressures. These could only come from beneath the concrete slabs, and

surrounding topography makes this an unlikely event.

8. Ancillary Equipment (40 CFR 264.193(f))

As shown on page B-2 of Appendix B, the curbed containment area
for the dump and fill dock has adequate capacity to contain the entire

contents of a full dumpster.

The piping and pump of this system are aboveground. The pump and
all non-welded piping joints are located within (or above) the concrete
containment structures. The pressure containment capacity, support and

protection of ancillary equipment appears to be satisfactory.
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CONCIUSTONS OF ASSESSMENTS

Based on the information presented in this report, the used solvent
storage tank system at Safety-Kleen’'s facility in Farmington, New Mexico,
appears to be designed to have adequate structural strength and
compatibility with the wastes being handled. The system was found to be
structurally sound; was not leaking or threatening to leak to the
enviromment; and has adequate secondary containment for the tank and its

ancillary equipment.

When the corrective actions named above are complete the tank system
will be in compliance with 40 CFR 264.191 and 40 CFR 264.193, the governing

rules for these assessments.

TERA, INC.
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used in the design and integrity assessment.

APPENDIX A

Design Documentation

The following drawings and other design data were

this appendix.

Title

Site Plan, Farmington, NM Branch, D13712..............

Floorplan Showing Various Improvements to Building,
Satellite Branch, Farmington, NM, D10239............

Tank Farm Plan, Farmington, NM Branch, D13713.........

Typical Concrete Construction Details, D11322.........

Tank Skid, D13146

High Level Alarm System Details, D13102

Used Solvent Storage Tank Installation Details, D11124

Sol&ent Pump Piping Installation Details, D11150......

Dumpster Final Assembly Details, D10450...............

Safety-Kleen Letter re Standard Dumpster Design and
Performance.......... it e

Dumpster Valve and Hose Assembly, D10452

Emergency & Gate Valve Installation Details, C11302...

Aboveground Vertical Tank Anchoring Assembly Details,
C10262

Moorman Bros. Tank Gauge Installation, Al0243.........

Coating Information Letter, 7/31/89...................

Carboline, Sikaflex, Federal International Chemicals,

DuPont Coating Product Data Sheets

TERA,INC.
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provided by

These were

Those marked #* are included in

Plate No.
A-1
A- 2
A-
A- &
A- 5
A- 6
A- 7
A- 8
A- 9
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Mr. W. R. Vines

T=2A, INC.

PQ Box 740038

Housten, TXA 77274

Re: Standarc Cummstar Oesign and Pardormanca

ear Wendell:

Tnis Tlettar ccn®irms our saverz] tzlephcne canversations cn the design
and performancs xistory of standard dumpstzars used at Safaty-Klean
Eranches. Fabrization and assambly drawings have been furnished to
iilustrats the czatiguration of the dumpstars.

The dumpstar design was originally adaptad in the mid-15870's by a
Safaty-Kleen engineer from similar garbage dumpstars that had been
succasstully empoyed in this servica for saveral years. Tne design
adaptation was primarily empirical sinca there wers no codes or
racognized proc=<urss for wall or support design.

The standard dumsstars have performed satisvactorily over a period of
more than tan ye=rs. Approximataly 309 durmsters are currently in
sarvica in the U.S. Minor modiTications have been made in the design ta
enhanca operaticnal convenienca, but no change in the basic design
parametars have Zeen required. The primary causss of problems or
cccasional] mincr leaks in dumpsters have been:

1. Accidantal damage from vehicle impact.
2. Welc <dafacts (pinhole leaks).
T am not awarz <7 any instanca of failure or inadequate structural

cerformanca of sumpstar in nermal operaticns, or from overtilling with
Tiquid.

(1l (l

Pieasa contact me if you have any quastions.

Very traiy ycurs,

RE
I‘f"mc 3 Qe;:s:ra.mr Nc. 062-033293
Manager of Znginearing
Saraty-Xizen Corp
WCH /vs3
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Southwest industrial Constructors Inc.

121 Expositfon St.
Denton, TX 76205
(817) 566-189S

July 31, 1989

Wenédell Vines

Tara Testing

POB 740038

Houston, Taxas 7727

Re: Coating of Dike areas and pize informaticn
Dear Wendall:

As per your recguest regarding ccating of dike areas, and pipe

information:

l. Dike is abrasive blasted with medium toc heavy grade
silica sand; grade used depends ugon existing coating.

2. If concreta has any significant honeycombed areas,
they are troweled out and filled with Carbolize 163-2

epoxy fillecx.

3. Any cracks iz concrete are ground out 1/4" deep, beveled

on 45 degree angle and filled with Sika Flex 1-a filler
caulk.

4. A coating of Dupont 25-P epoxy shale gray is anpl:.ed at
approximately 5 mills D.F.T.

5. After sufficient drying time, a top ccat of Dupcnt Imren
shale gray is applied at appreximazely 2 mills D.F.T.

8. Any pipe or pipe fittings used are A-1Q05 carben steel.
7. Welding elec<rocdes used are E-601C and E-7018 Lincoln.

If you should have any additional questions, please do nst
hesitate toc contact me.

Sincerely,

- an e T
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Calculations........c.viiiiinnnennnn

Foundation Calculations......... .. ..

Tank Venting Calculations............c..tuiiniiernnnenennnn
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90-150

B-
B-
B-
B-
B-

o ~N oo W

B-
B-13
B-15

TERA, INC.




(14

sussECT: SALETY - KLEEN CORF so8 No: __AD=/5D

w_ o FILE
_ALJALAJ__ DATE: _ZZM?_Q_ l;jl TEM’“‘C SHEET: / OF: Z

TANE LONTANINT _CAREITY REF. FLATES A-3 4 0-7

GROSS or. = (3852 - [-4X25-4 -/ 4)(3°0) = 2434

(1) VoL, Ciegn SOLVENT 72 J0F OF WAL
Z(12-0) (3-0-0") = 283 ft°

(2) VoL. Z jank Skps (FEF D/3146)
WD (G )2y = 3¢ f°

O) Vor. FApes, bLvES, PomP, /7L,
/46‘51}/‘7'5' 2% éyzagé yoL. = Wi

7277{4 C/) (z)&co) = 547/:3
M‘Ax 1/04 Usep Soz.v,swr (/Z aoa) /(7447) - )0t #3
Yo, AVA/L FOR /Z%/F,ea z;“‘¢a/ (/é.a/%%Z) = 460
/‘Z%r RBINFALL ﬁdéﬂﬂﬂoﬂﬂfm (Feo)z /;(é ~ 0} - 0.8

WERTHER BUREAU E3575 0F ISIR/24M2 BN ¢ Zh-3"

S0 TANK  ZONTRINMENT™ LOLUHE 15 _ADEQUATE.

Form TRA-1.02 (8/83)



SUBJECT: W JOB NO.: fﬂ‘/SJ

- Z.
Em—% N, zs TERA,InCc. .=
ay: WL DATE: 7, (o SHEET: Z OF: £

e Tt — T —————————————

DUIPSTER LONTAINMHENT CAPAC1TY  KEF. AA7ES A-340-3

GROSS VoL, = (/724 - /~4)(y~10 -1-£)( 11z = Y

(1) DUMPSTER $/78 WIEHER THEN LB
ON 3§ M8,

L. 3 2mss T cuRB serewr = (§1)N6)E) 728
= 2 #t* |

@) VoL. FAWP, PIFES , SRATING SYFers, .
ASsure 705 455 = 2 "

. To7AL (/) ¥ (2) = 4 {47

- VoL FOR LONTAINMENT OF USED Sowenr= 954

VoL DyrPsrEg =35 gal, SO’ (SEE PLATE A-t)
f ;f;.»jwzzsrz‘,zif Z’O/VTA//VMENT WOLUME IS ADEQUATE
NO RAINFALL ALLIWANCE RERD,

NOTE © JHIS AMILYSIS DOES Nor '@Wékpg,g /{éAUﬂE;
OF THE Sump. wwick smos B2 2 o F¢
OF ZONTAINMENT CRFACITY

Form TRA-1.02 (8/83)
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sussecT: SAFETY - KILEN CORI7 0B NO.: =150
LArryneron TRANZH G TERA,INC. L=
By: _ LWL pate __ZZZZQ_ SHEET: 1 OF: A

e ]
LHECK LoMTanIEnT [LOOR Siir 48 TBMK FOunDsrion

ASSUHE : &" SLAP ORSED oN Secriom L-1, Dwé-. D//3LL.
SKLD DETHRILS FASED oN Diws-. D/3/46

ANBLYSIS AE

JBRILAND LEHENT ASSN.
/2,000 54/ TANK fEraer Mo, 15195, ﬂD A3

/z/d X /S i THICRNESS  DES/SN O Iw
e 72 USTZ4L. FLOORS oN GRAPE " /976
L - Use };&a&éﬂuﬁé‘ N fFsE /3
%/ ‘ FOE VBRIZLE STORAREE LAYOLT:
FLOOR 51407
TANK S0 N L

4 5 3 T3 R W VXV "'=3/M/7,[
‘ W =0,/434 Thi

- LomRATED . Suo09%E (YecriarE)  WHERE W = ALLo. Logp, pof

OVER LOIPRETED SLBARATE £ = WORKING STHESS, P
DES/EN M//qpams %= /oD pit Tes TR
T £ SUEREDE /00 ,m'
ﬂ/ﬂzfﬂuzzﬂ éo/,w UNDErz 7ZWK 2
T wr= (,z”)(,_;)c 18 (o) RKE { = o, aF’/?uﬁuze' 45 |
R D)) HE= 7/1 (76e 2, ZeF)
+Szfm FIrr/HéS - =9/3000 = 443 psi
= é 680 é = ¢4%5‘ = 330p51:
c’a/vrewrs Nr (lZWﬂ/M&/) (e24x8) o
-30080% W= /23 (330) (65 100) "
TBrL W = 86,7607 = 794 pst NO binD

DISTR. losD UNDEe Sk = (%) 44)= /325 posf ino

= 86,760 /(12)"
= é03/5f < O.K.

MODEL 18 LONSERLGTIVE :
) STRENETH ADDED BY BRYIETER JOOTING 4 NoT— INCLUDED.
2, SLAG REINF. IS MoRE THAN TENE STELL.

Form TRA-1.02 (8/83)
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v TEM,]“C, FILE:
BY: :-/ [ L. DATE %7 g EJ SHEET: Z or__ L

SUBJECT: SULETY ~KLEEN LoEF JOB NO.: H—/50

Soi A ON

KEF : 'SUBCRADES AND SUABASES FOR LONCRETE fAVEMENT"
FUBLIERTION MO, LSOZ9. O2F | /1986 , FORTLAND LEMENT
ASSOLIATION

THE REF SHOWS THEBT FOK THE LONPRCT LONF/ELRZTON
OF JTHANKS AMD LONTHNMENT LBULT SOIL FRESSURE
WITH MEX. 777NK LOADS S NEARLY UNIFORM.

(1) Wr. 2 TankS 4 L'aNf’E/\/T.ﬁ
2% 86,760 = /735207 ($EE Pher B-H4)

Z) Nr. do/v TRUNITENT SLAE
(5’8 L2)(23-4)( }2) (1508) = 89,050
/L/f

US‘E 8 6’4«4@ 7O [FLLOH
TFOR Wor OF fERIMETER
, */—'aamvé-

@) WT LoNTENMHEN HALLS

/ (4 7,3
WIT W OF ZUs = G5 ,é) = " ot/

. 1728 2
(z> (33 ) +z;—¢>(%_)<3-o>(e4) - /575"

| #
Tora. (D+@)+@) = 278,320

SoiL JRESSURE UnpER SLap F (178,320)/( 57./67x23.95)
‘ S 3/3 psf 0.K.

Form TRA-1.02 (8/83)



B: __ M IML. pate: _]Z’Zﬁa_ seet: __L or___ 1
T—-—_ oo m

o &/m;zf WITH VALUES /—7@/‘1 TROLE 6:3.0./ , 0’2,04 aa&‘ /&-@/ﬂ'ﬁ

SUBJECT: w JOB NO.: @'/50
LARIINGTEN JTRENCK gl TERA,In¢c. .-

CHECK LONTRIMNITEN T Wil FOR. Ky DROSTZII Lo2DNe
NO ZONSTR. DETBILS FVFIL. , LBOSS SEL7: ASSUMED FROMN WSEN)

ASEVNHE 1 S OF /2,000 GAL. 0F J8MK
i '(”/Uolyjle’é 5_’;’%5 CONTENTS FLUS. ZSYRIAMR
WO RE -3 RN = (6. 8-2.8)(536.87%22)
m (%.87%22 ~Z/2")
¢ ™ =47

2 /By c:\\ _

N w7, P72 P =62.4+.8)3)307)= /3034
4 ¢ 3! = WP 83) = /70
ruzE oo /71— i}b) —/‘za-)"/o Ft s

L/ 2
- i, 07M = (o tsi)178) = 47 Pl
TENSION STRESS o fORIFPR
@ Bojror OFToTTTN LovRSE

vesLeLTVG- ZF-E/K W/Wu)
- O _ (47 212) = Mfpsi

38 /Zx/)

T

FOR LIASONRY SIRUCTURES" | ALL -AS2E 530 88, P24,

LoNS1DER  Lotlow A%vc'zé‘rf S TESOVRY ([INITS , lloms0LE
FLEXURAL TENS/ON KENGES FROM Fps 70 1S piL, DEFEND -
NG ON TYFE OF /RIRE. SINCE Zopurzs 72xson STALESS

/5 WiTHIN THIS REONGE | AND ASSLIING THRBULATED Au&wﬂazg's
ARE FRSED ON LOWER Lird17=5 OF TES] SULTTER | THE
WZLL s.ez TION ABOVE /S CLONSLDERZED 5,4775,:447&2)/

Form TRA-1.02 (8/83)



B-5A
. Sh. 1 of 6

susJecT: SAFETY =~ KLEEN Cofs soB N0 FO-/50

_LARMNETON TN @TEM, INnC, F.E
o: MWL pae_TLT/FO ° sheer: L OF: &

TONK  JENTING BLLOLATIONS — Lrsel/ZBENLY ONLY.

NORMBL VENTING BY

STORRIGEN TRDS. NO, 548 z¢
ANOBN 7D BE 84775548528
Ty FRIVEN /ERFOEIMANZLE
ON /L, 000 8RL §-IK TRNKS.

fror TRAE L oF AT 2000 :

WETTED ARES = TULS) = 565 AF

EIERE'Y. JENT 6~ KewD, = 354000 + (65)(78co0)
= 377 T00 SEFH

EMERGENCY VENTING ABILABLE ¢
FREM  NORMAL HENT (865 -ISE B-52) 10,100 S4FH

FRZoKH SENTINEL S-77 HETZH /VENT
(S5 [FH4ES J—iﬁf) 367,000

707TAL = 387200 52FM
‘ >378,700 @40,
O.K.

(TR, TENE FRESS. = L& 0%/t FOR LIEREENLY VEN7ING
= 24 oz/1h* (/44 psiy) TEST AZESSURE
pLKI

Form TRA-1.02 (8/83)



MORRISON BROS CO. -5

DUBUQUE, IOWA Sh. 2 of 6

BULK STORAGE TANK EQUIPMENT

Wiuw

[

e
(10
[T

ﬁ’rimed in US.A.

No. 7

No.
No.
No.
No.
No.
No.
No.
No.

MORRISON BROS. CO.

Nipple or Flange

1 — Fig.
2 — Fig.
3 — Fig.
4 — Fig.
5 — Fig.
6 — Fig.
7 — Fig.
8 — Fig.

P.O. Box 238

Dubugue, lowa 52001

MEMBER

:PEI

uit

M EQUIPMENT INS™

1l

|

|

Adaptor

i
[

f Manholie

] i
o~ :‘ sz?::—_Tzl I i
i | iy
AU, 1
R T
=alllz.—~_.=3 | ( 2 ’ i
v!l,

548 or 548A — Pressure-Vacuum Vent

748A — PressureVacuum Vent with Fiame Arrester
244F — 8" or 10" - Flanged Emergency Vent

244 — 4", 6", or 8" Threaded - Emergency Vent
272H0O — Internal Emergency Valve

535 — Gate Vaive

128 — 1” - Frost Proof Drain Vaive

618 — 31/, 40’, or 50’ - Tank Gauge

Distributed by:

MBC-BSTE 87



B-5C
e Sh. 3 of 6
19
Vent Capacity at 2.5 PSl Standard Air  (Except Fig. 749)
P
SIZE | FIG NO DESCRIPTION PRES CAPACITY |DATA SOQURCE
i oz'sq in |CFH
-~ 2| 148ALT Pressure Vacuum Vent 8 14200 | Testied at lowa State Unwv by P. <avanagh, 1960
2’| 148ALT Pressure Vacuum Vent 16 10,500 | Tested atlowa State Unwv by P. <avanagh, 1960
o= 2’1 3518 Fame Arester 2,000 | Tesied at Chio State Univ by C.Z. Suxton Jr, 1967
2’| 3515/548-748 Flame AmesiernVert 2 19,500 | Acorox. Calcuated C.F.H.
b 2| 3515/548-748 | Rame ArresterVert 4 19,500 | Agorox. Calcutated C.FH.
2’| 351S/548-748 Rame Arrester/Vert 6 18,500 | Approx. Calcuaed C.FH.
- 7| 3515/548-748 | Alame AresterVert 3 18,500 | Acorox. Calcuiated C.F H,
i 2'] 3515/548-748 Fame Arrester/Vert 12 17,500 | Approx. Calcuaed C.FH.
2'] 3515/548-748 Flame Amester/Vert 16 17,000 | Acorox. Calcuated C.FH.
o 21354 Updraft Vert 27,650 | Tested at Univ Wisconsin Platvile by L. Lee, 1988
. 2{548-7 Pressure Vacuurm Jent 2 20200 | Based on ISU Test of 2" 548 - 30z by Kavanagh, 1960 3
{548-748 Pressure Vacuum Vent 4 20200 | Based on iSU Test of 2° 548 - 3oz by Kavanagh, 1960 |
- 2| 548-748 Pressure Vacuum “ent 6 20,200 | Based on ISU Test of 2° 548 - 8oz by Kavanagh, 1960 (
2| 548-748 Pressure Vacuum Vent 8 20200 | Tested at lowa Stae Univ by P. Kavanagh, 1960 )
L 2| 548-748 Pressure Vacuum Vent 12 18,600 | Acprox. Calcuated C.FH.
2’| 548-748 Pressure Vacuum Vent 16 18,000 | Testad at lowa State Unwv by P. <avanagh, 1960
- 2| 749 Pressure Vacuumn Vent 8 6200 | Tested at Univ Wisconsin Planvile by L. Lee, 1988
[ 2749 Pressure Vacuum Yent 12 7,500 | Tested at Univ Wisconsin Plantvile by L Lee, 1988
3] 385 Vapor Diffusing Vent 60,000 | Teswed at lowa State Univ by P. <avanagh, 1960
e 3"} 548 Pressure Vacuum Vent 2 38,800 | Based on ISU Test of 3" 548 - 3oz by Kavanagh, 1960
- 3|1 548 Pressure Vacuum Vent 4 38,800 | Based on ISU Test of 3" 548 - 8oz by Kavanagh, 1960
3"| 48 Pressure Vacuum Vent 6 38,800 | Based on ISU Test of 3" 548 - 8oz by Kavanagh, 1960
o 3" 548 Pressure Vacuum Vent 8 38,800 | Tested atiowa Stae Univ by P. Kavanagh, 1960
3°| 548 Pressure Vacuum Vent 12 37,000 | Approx. Calcutated C.FH.
e 371548 Pressure Vacuum Vent 16 36,000 | Approx. Calcudated C.F.H.
4| 244 Emergency Vent 8 74,700 | Approx. Calouated C.F H,
- 6| 143 Pressure Vacuum Vent 8 194,000 | Based on OSU Test of 6 143 - 16 oz by Buxton, 1967
- 6°1 143 Pressure Vacuum Vent 10 194,000 | Based on OSU Testof 6 143 - 16 oz by Buxton, 1967
6" 143 Pressure Vacuum Vent 16 194,000 | Tested atOhio State Univ by O.E. Buxton Jr, 1967
== 6"1244 Emergency Vent 8 194,000 | Based on OSU Testof 6" 143 - 16 oz by Buxton, 1967
‘ 6°] 244 Emergency Vent 10 194,000 | Based on OSU Testof 67 143 - 16 oz by Buxton, 1967
i 6| 244 Emergency Vert 16 194,000 | Based on OSU Testof 6" 143 - 16 oz by Buxton, 1967
- g"1143 Pressure Vacuum Vent 8 465000 | Based on OSU Test of 8™ 244F - 16 oz by Buxton, 1967
81143 Pressure Vacuum Vent 16 465,000 | Based on OSU Test of 8" 244F - 16 oz by Buxton, 1967
i 8] 143A Fldg Pressure Vacuum Vent 8 465,000 | Based on OSU Test of 8" 244F - 16 oz by Buxton, 1967
8"| 143A Fldg Pressure Vacuum Vent 16 465,000 | Based on OSU Test of 8 244F - 16 oz by Buxton, 1967
b 8| 244 Emergency Vent 8 465000 | Based on OSU Test of 8" 244F - 16 oz by Buxton, 1967
- 8" 244 Emergency Vent 16 465,000 | Tested at Ohio Stae Univ by O.E. Buxton Jr, 1967
8"| 244F Flad Emergency Vent 8 465,000 | Based on OSU Test of 8" 244F - 16 oz by Buxton, 1967
. 8"| 244F Flad Emergency Vent 16 465,000 | Tested atOhio State Univ by C.E. Buxton J, 1967
1071 143A Fidg Pressure Vacuum Vent 3 906,000 | Based on OSU Test of 10° 244F - 2.5 oz by Buxton, 1967
had 10| 143A Fidg Pressure Vacuum Vent 8 576,000 | Approx, Calouated CF H.
1071 143A Fldg Pressure Yacuum Vent 16 5456000 | Based on OSU Test of 10" 244F - 16 oz by Buxton, 1967
o | 2aaF Fad Emergency '/ent 3 906,000 | Tesed at Ohio State Univ by C £ Buxion Jr, 1967
i 10" | 244F Figd Emergency Vent 8 576,000 | Approx. Caleuated C.F.H.
107 | 244F Fiod Emergency Vent 16 546,000 | Tesed atChio State Univ by C.E. Buxton Jr, 1967
=
ns Source for Chart: Morrison Bros Co 1989
bl
w Page 14
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‘S’ SERIES SPRING TYPE HATCHES

MODEL S-10

Pressure from 2 0z. to 16 oz.
Vacuum .4 oz.

Shipping weight 17 Ibs.

Model S-10 is desired by many operators where “duck
nests'’ are provided on the tank cecks. This valve is the
same as the model S-22 and functions identicaliy.

1 Base
2 Drain pan w/5 bolts
3 Lid {cover)
"4 Pressure valve casting
*5 Vacuum disc
*6 Back up plate
*7 Pressure gasket
*8 Vacuum gasket
*9 Screw (2req'd)
“10 Washer
*11 Valve guide pin
12 Pressure spring
*13 Vacuum spring (4 0z.)
14 Name plate w/screw
15 Hinge pin
16 Hair pin cotter
**17 Hook
**18 Handle
“*19 Roll pin (short)
20 Latch hinge pin (long)
*21 Pressure vacuum vaive ass'y less spring
(Parts No. 4, 5, 6, 8,9, 10, 11, 13)
*22 Latch unit (Parts No. 17, 18, 19)

Standard AP! Bolting Circle

MODEL S-22

Page 4

B-5D

MODEL S-18
(Available for sour services)

All aluminum spring type hatch

8" round opening w/oblong drain pan

Base & pan — one piece construction (low maintenance)

Bolting parttern, standard A.Pl. (sixteen holes on 10%"
bolt circle) :

410 0Z. vacuum

2,4,6,8,10 or 16 oz. pressure

Lock type latch

PARTS

Base (aluminum)

Lid (aluminum)

Pressure valve casting

Vacuum disc (aluminum)

Back-up piate (aluminum)

Valve guide stem (aluminum)

Vacuum spring

Vacuum gasket

Screws (2) Regular (Plated or Stainless)
Pressure gasket (P.V.C. sponge)
Pressure spring Available in stainless steel on incanai

- OO0 OWNOU D WN =

—_

MODELS-22 <=

Pressure from20z.t0o 16 0z.  Shipping weight 20 Ibs.
Vacuum .4 oz.
(Greater pressure on requast only)

Model S-22 has circular base with full 8” opening, A.PI
standard bolt circle and hillside flange. All other parts are
non-ferrous metal, light in weight, yet rugged in construc-
tion. All Gaskets are of neoprene and springs are platedto
insure against corrosion from gases or acids. Cross sec-
tion on opposite page is seif explanatory.

SIX POINTS OF DISTINCTION IN SENTINEL
HATCHES

HIGH GRADE NON- LATCH AND BLEEDER
FERROUS ALLOYS — ARE tenzaioy.

No pot metal. No spark

producing steel. GASKETS SECURELY

HELD IN PLACE —no
pulling out, no distortion,
yet easily reptaced.

BREAKAGE REDUCED
TO A MINIMUM — but
little to wear out.
GASKETS STAMPED
FROM STANDARD
SHEET STOCK — no
moulded gaskets to
become obsolete and
impossible to replace.

HINGE LUGS STURDY
AND STRONG —
moulded for endurance.

Sh. 4 of 6
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SPRING SETTING
0Z.

10
16

SPRING SETTING
0Z.

4

*CFH AT 600 F & 14.7 PSIA

S-22 HATCHES

PRESSURE RELIEF FLOW

FULL OPEN PRESSURE

0Z./IN¢

6.0
8.5
10.7
14.5
16.6

B-5F
Sh. 6 of 6

FLOW RATE

CFH*@ FULL OPEN

175,000
210,000
236,000
275,000
293,000

26.0 = /Z psiq =[5 psig 367,000 <=
7est

VACUUM RELIEF FLOW

FULL OPEN V
0Z./1IN

%CUUM

1.3

Tressure

FLOW RATE.

CFH*@ FULL OPEN

46,000

G8C
11-8-89
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SUBJECT: - KLE& ) Z JOB NO.: -zﬂ-'/f;&

ﬂTEM,mc FILE:
VL one 7%7?% * seEn _/ o/

d#ezz Zonve L £Y RESPONSE OF TANK

Kewm ¢ /) Flarss D-1 & 0-4 ) JBNK JETAILS
Z, AFI 650, AFFENDIX £, SE/5/48 LDES/GN
o . OVERTURNING MoMeNT ($E.7.1)
3, RooF M= ELGW N, + C WK+ LN X, + by Xy
o , = 37§ (ZonE 2 | JROLE £-1)
16 SHELL Z
- D =.8 o’ ~ L=/70 p
:Q fe34..8 S L= .24 T7EARD? F%=.60@04=.8
i
T ~(9)(12)"
/-—4_;200/22 | = 2,77 4é¢
b =22 4.
2 =D | 2 ,/L— S=)S, Sow UNKNOwWN

W, = i) ( %)(/:)(Mox/w 45@9

= Dyt =
X AL 8 G W T0a) (G palos) = 70

X, = 6.3 Firrinds /acior
=, @_D =,
Rl W = B 15262 448) = 54700
= /.7 -
L-/’//-m W/ =85 & B =8 5 W)= 74,000
25K =7 #
W, /=20 @DH =8 py = 6,900
X. == /50 2/t o

M =(,”o75)(/,0)[z4/7,-5)(4,5w) +.14 (/5.0)(4/0) +.24(6.3)(84700) + ./ (/43 )(/@400)}

= o4 'F

KESISTANLE 70 OVERTURNNE (S£.4)
o) =1.9¢, }/,26// = (195 "/ specom,
IAEGHD = 180 Tt sieiuy,  USE

= (4500 +9/0) /;f(/z)
= 48 B Liesum

b = (640 Vit Licor,
byt= T30 p8 SHELL Lo, Ok,

AT r2))] = 137 < /.57

S TANK 15 STABLE /O
NSO

e /é1£-_\/
W, +4, %5 ( )

Form TRA-1.02 (8/83)
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susJecT; SAFETY-KLEEN CORPORATION JOB NO.. —__90-150
Farmingt B h
armington Branc i TERA,InC. .=
By: J.W.C.  pate:_7/8/90 SHEET: 1 OF: 1
Wind Response of 12,000 gal Used Solvent Storage Tank
Ref.: 1. ANSI A58.1 - 1982, Min. Design Loads for Bldg's. h = _15'-0
and Other Structures
D=_12'-0
h/D = 1.25
From Table 4, Ref. 3: F = q, Gh Cf Af
z K_z z/h
a, = .00256KZ(IV)2 K_ 0-15' 0.80 x 1.00 = .80
= .00256(.80)(.95 x 70)2 Table 6 15-20' 0.87 x =
Exp. C
= 9.1 psf 20-25' 0.93 x =
25-30' 0.98 x =
wed. avg K_ = .80
Af'z Dxh =180 ft2 I = .95 (Cat. IV, empty)
F = q, Gh Cf Af V = 70 mph (Fig. 1) @ Farmington
F = 1,557 1bs z Sy z/h
Gh 0-15' 1.32 x 1.00 = 1.32
Wind Overturning Moment Table 8 15-20' 1.29 x =
’ Exp. C
Mw = F x h/2 20-25' 1.27 x =
=11.7 ft-k 25-30' 1.26 x =
Wtd. avg. Gh =1.32
Cf = Rough .7 + (.1 x h/(6D)) = .72

Righting moment of weight of empty tank about a heel point on the bottom

Tank wt., = 6.7 K

(See Table 12)

(See Page B-3A)

Mr = (wt.)(D/2) = 40 & > Mw
F.S. = Mr/Mw = 3.44 against overturning

. Wind anchorage is not required

Form TRA-1.02 (8/83)
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PIPING SYSTEM REVIEW

Safety-Kleen 105 Solvent (clean and used) is a Class II combustible
liquid as defined by NFPA 30 "Flammable and Combustible Liquids Code".
NFPA 30 1is therefore an appropriate and applicable standard for the design

of piping systems which handle those liquids.

NFPA 30 paragraph 3-2.1 generally requires that pipe, valve, fitting,
and other pressure-containing components meet the material, pressure, and
temperature limitations of ANSI B31.3 "Chemical Plant and Petroleum Refinery

Piping" or ANSI B3l.4 "Liquid Petroleum Transportation Piping Systems”.

System Design Pressure and Temperature

The maximum clean solvent system operating pressure would occur
downstream of the pump with the pump operating shut in with the solvent tank
full. From ITT Marlow pump data the maximum differential head of the 20 EVP
and 30 EV-A series pumps used by Safety-Kleen 1is less than 120 feet.
Maximum suction head with the tank full will be less than 30 feet. Maximum
clean solvent system operating pressure is therefore 150 £t or 55 psig

(at .85 SG).

ITT Marlow pump data for the 1-1/2 HR49 series pumps used for the used

solvent systems shows a maximum differential head at shut off of less than

60 feet. Maximum suction head 1s less than 5 feet for the used solvent
system. Maximum wused solvent system pressure 1s 65 feet or 24 psig
(at .85 SG).

The system operates at ambient air temperatures. This falls under the

ANST materials specification temperature range of -20 to 200°F.

TERA,INC.
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Pumps

The ITT Marlow pumps used by Safety-Kleen (usually models 20EVP-A and
1-1/2 HR4IRC) are intended for use in these types of systems. The pumps’
appear to meet the pressure design requirements of the Hydraulic Institute

Standards and ANSI B31.3-1984 (paragraph 304.7.2).
Pipe

NFPA 30 generally requires pipe to meet the material, pressure, and
temperature specifications of ANSI B31.3 or B3l.4. Carbon steel piping
material specifications 1listed in B31.3 include ASTM A53, AlO06, Al20, and
Al35. Many other carbon steel, alloy steel, stainless, and non-ferrous
materials are also listed in B31.3. Non-listed materials may also be used

after review of their suitability.

ANST B31.3 limits the design pressure of systems using ASTM A53 Type F,
Al20, and some other carbon steel materials to 150 psig. This value exceeds
the design pressure of the systems under review. The lowest allowable
tensile stress specified in B31.3 for listed carbon steel pipe materials in
the -20 to 200°F range 1is 9700 psi for ASTM Al120. ANSI B31.3 paragraph

304.1.2 requires that pipe wall thickness satisfy t=: where t is minimum

pD_.
2SE’
wall thickness, p is design pressure, D is pipe outside diameter, and SE is

the allowable tensile stress.

Pipe Nominal Minimum

Size Schedule Wall Wall 100 _(a120)
34 80 154 1135 .005
3/4 40 .113 .099 .005
1 80 .179 157 .007
1 40 .133 .116 .007
1-1/4 80 .191 167 .009
1-1/4 40 .140 .123 .009
1-1/2 80 .200 175 .010

(Continued next page)

TERA, INC.
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Pipe Nominal Minimum e
Size Schedule Wall Wall 100 (Al120)
(Continued)
1-1/2 40 . 145 .127 .010
2 40 .154 .135 .012
2-1/2 40 .203 .178 .015
3 40 .216 .189 .018
4 40 .237 .207 .023

In the chart above "Minimum Wall" is the nominal pipe wall thickness less
the 12.5 percent allowable manufacturing tolerance. In all cases
Schedule 40 or 80 pipe exceeds the wall thickness required by B31l.3 for a
system design pressure of 100 psig, shown as 100 above for ASTM Al20 pipe.

ANSI B31.3 paragraph 314.2.1 requires that the wall thickness of
threaded pipe meet ANSI B36.10 specifications for Schedule 80 in sizes

1-1/2" and smaller and Schedule 40 for sizes 2" and larger.

The rubber hose used to connect the dumpsters to the used solvent pump
suction piping is compatible with the material handles and suitable for the
pressure level of the service. The hose joint system used is mechanical and
does not rely on the resiliency or friction characteristics of the hose

material.
Valves

Morrison Brothers rate the valve types used by Safety-Kleen at a normal
pressure limit of 125 psi and a cold non-shock limit of 200 psi. This
exceeds the system design and operating pressures. The Morrison Brothers
valves appear to meet ANSI B31l.3 design requirements for the service. Other
125 1b. or 150 1b. class wvalves meeting the ANSI, API, AWWA, OR MSS
specifications 1listed in ANSI B31l.3 would also be acceptable. Non-listed

valves would be acceptable if they meet B3l.3 criteria for the service.

TERA,INC.
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Fittings, Flanges, and Other Components

Fittings, flanges, and other components produced to ANSI 125 1b. class
(or better) specifications are suitable for wuse at maximum non-shock
hydraulic working pressures to 175 psig at ambient temperatures (per
ANSI Bl6.1). Fittings, flanges, and other components produced to
ANST 150 1b. class (or better) specifications are suitable for use at design
pressures up to 260 psig for temperatures below 200°F (per ANST B16.5 (AlO0S
flanges)). Since those pressures exceed the design and operating preésures
of the systems under review, components meeting 125 or 150 1lb. class
requirements are suitable for use in this system. Unlisted components and
piping elements whose pressure rating and materials are suitable for the
service and which have extensive successful service experience under
comparable design conditions are acceptable for wuse wunder B31.3

paragraph 304.7.2.

Low Melting Point and Non-Ductile Materials

NFPA 30, paragraph 3-2.4, places restrictions on the use of valves and
piping components made of low melting point and non-ductile materials. When
used within buildings or aboveground outdoors those materials must be
either: a) suitably protected against fire exposure; or b) so located that
any leakage resulting from failure would not unduly expose persons,
important buildings, or structures; or c) located where leakage can readily

be controlled by operation of an accessible, remotely located valve(s).

Safety-Kleen systems which are provided with tank shut-off wvalves and
secondary containment meeting 40 CFR 264,193 requirements comply with

options b) and/or c) above.

TERA,INC.
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Tank Connections

NFPA 30 requires that each connection to an aboveground tank through
which 1liquid can normally flow be provided with an internal or external
valve located as close as practical to the shell of the tank. External
valves must be of steel or nodular iron. Internal valves (as used by
Safety-Kleen) may be constructed of other materials. Other tank connections
below the 1liquid level through which liquid does not normally flow must be

provided with a liquid-tight closure.

Tank Fill and Emptying Connections

NFPA 30 1lists several requirements for tank fill and emptying
connections. Normal Safety-Kleen design and installation practice is in

conformance with these requirements.

Testing

NFPA 30 requires that before being placed in service all piping must be
hydrostatically tested to 150 percent of the maximum anticipated pressure of
the system or pneumatically tested to 110 percent of the maximum anticipated
pressure with a 5 psig minimum. Test duration 1s required to be sufficient
to visually inspect all joints and connections, with a 10 minute minimum.
ANSTI B31.3 specifies a 25 psi preliminary check for pneumatic tests as a

safety precaution.

Summary
Safety-Kleen solvent piping systems which comply with the items on the

attached checklist will be in compliance with the applicable requirements of

NFPA 30-1987.

TERA, INC.
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TANKS
NFPA 30 - 1987 Compliance Checklist

for Safetyv-Kleen Corp. Aboveground Tank Systems

Branch Location: Farmington, NM Review By: J.W. Cox Date: 7/6/90

1. Tanks are labeled indicating compliance with API 12F.

2. Tanks with a capacity of 12,000 gallons or less are located at
least 15 feet from the nearest property line. Tanks with a
capacity over 12,000 gallons are located at least 20 feet from the
nearest property line.

3. Tanks are located at least 5 feet from the nearest building or
public way.

4, 9'-0" and smaller diameter tanks are located at least 3 feet
apart. Tanks larger than 9 feet in diameter are separated by a
distance at least equal to 1/6 the sum of the adjacent tank
diameters (e.g. 12 foot tanks: (12+12):6 = 4 feet). Tanks are
3'-0 apart.

5. Tanks are provided with spillage containment meeting the following
requirements:

a) Any discharged liquid is prevented from endangering important
facilities, adjoining property, or reaching waterways.

b) A slope of not less than 1 percent is provided away from the
tank to the base of the containment dike.

c) The net volumetric capacity of the diked area shall not be
less than the capacity of the largest tank within the dike.

d) The outside of the dike at ground level is at least 10 feet
from any property line.

e) Walls shall be designed to be liquid-tight and to withstand a
full hydrostatic head.

f) When provision 1is made for draining water from diked areas,
such drains are provided with a normally closed valve outside

the dike wall. (Blind sump)

g) Storage of combustible materials, empty or full drums, or
barrels within the diked area is prohibited.

TERA,INC.
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NFPA 30 - 1987 Compliance Checklist

for Safety-Kleen Corp. Aboveground Tank Systems

(Continued)

Branch Location: Farmington, NM Review By: J.W. Cox Date:

Yes 6
_No 7.
Yes 8
Yes 9
Yes 10.
N/a 11.
Yes 12.
Yes 13.
UNK 14
_No 15.

Safety-Kleen

90-150
B-14
1/6/90

Tanks are provided with a normal vent of at least 2-inch nominal

diameter.

Tanks are provided with emergency venting provisions in the form

of Sentinel model $-22 covered hatch

Tank openings comply with Items 8 and 9 of TERA Piping Checklist

requirements,

Tank fill and emptying connections comply with Items 11-15 of TERA

Piping Checklist items.

Tank foundation has been reviewed for adequacy
anticipated loads.

to

support

Steel tank supports or skirts over 12" high are provided with
insulation to provide a fire resistance rating of 2 hours or more.

At least the top 30%Z of the tank shells are above the anticipated
flood 1level, a water supply is available to fill tanks in case of

flood, and tanks are anchored to prevent floating.

Tanks are shop tested in accordance with API 12F. (API nameplate

on tank is acceptable proof of this test.)

Tanks and connections are tightness tested at site at operating
pressure using air or water prior to being placed in service.

Exceptions to the above items have been reviewed and found to be

in compliance with NFPA 30 and/or UL 142 requirements.

aboveground tanks in compliance with the above items will meet

the requirements of NFPA 30 - 1987. Systems should also be checked for
with local fire code requirements, which may be more stringent
than those of NFPA 30.

compliance

TERA,INC.
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PIPING., VALVES., AND FITTINGS

NFPA 30-1987 Compliance Checklist

for Safety-Kleen Corp. Aboveground Tank Systems

Branch Location: Farmington, NM Review By: J.W. Cox Date: 7/6/90

1. Pumps are ITT Marlow 20EVP-A, 30 EV-A, or 1-1/2 HR49EC series
pumps.

2. Steel piping meets ASTM A53, Al06, Al20, or Al35 specifications.

3. Wall thickness of threaded pipe meets ANSI B16.10 specifications
for Schedule 80 for sizes 1-1/2" and smaller and Schedule 40 for
sizes 2" and larger. Wall thickness of welded pipe of all sizes
meets Schedule 40 requirements as a minimum. Based on UT readings

4. Dumpster hose assembly is S-K Part No. 5237 (per Safety-Kleen
drawing D10452). Dumpster connected to pump by pipe.

5. Valves are Morrison Brothers (S-K standard items) or meet ANSI 125
or 150 1b. class requirements.

6. Flanges and fittings meet ANSI Bl6 125 1b. (for cast iron and
non-ferrous materials) or 150 1lb. class (for steel and malleable
iron) requirements.

7. Valves and piping components of low melting point or non-ductile

i materials (ie. brass, bronze, aluminum, plastic, rubber, and cast
iron) are located within containment areas meeting 40 CFR 264.193
requirements.

8. Tank connections below the liquid level through which liquid can
normally flow are provided with an internal emergency shut-off
valve (with fusable link) and a manual valve close to the tank.

9. Tank connections below the liquid level through which liquid does
not normally flow are provided with a liquid-tight plug or blind.

10. Used solvent tank fill 1line drop-tube is provided with vacuum

breaker in line external to tank and/or hole in top of drop-tube
inside of tank to prevent siphoning of liquid from tank. -

TERA, INC.
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Branch Location:

PIPING, VALVES, AND FITTINGS
NFPA 30-1987 Compliance Checklist

for Safety-Kleen Corp. Aboveground Tank Systems

(Continued)

Farmington, NM Review By:

90-150
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71/6/90

Tank fill and emptying connections (ie. tank truck connections) are:

11. outside of buildings in a location free of ignition sources;

12. not less than five feet from any building opening;

13. furnished with provisions for liquid-tight closure when not in use

(ie. valve and hose connection cap);

Yes 14. properly identified by color coding;

Yes 15. provided with check valves.

UNK 16. Prior all piping will be
hydrostatically tested at 115 psig or pneumatically tested at
85 psig for a minimum of 20 minutes. Pneumatic tests shall
include a preliminary check at not more than 25 psig. All piping
joints and components shall be examined for leakage during the
test.

None 17. Exceptions to the above items have been reviewed and found to be

in compliance with NFPA 30 and/or ANSI B31.3 specifications.
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APPENDIX C

Description of Waste
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Title Page No.
Characteristics of Waste. .. ... it iiiieinnnn. Cc-1
Composition of Waste...... ... i C-4
Material Safety Data Sheet......... ..t innann C-6
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CHARACTERTISTICS OF WASTE

The following waste description has been provided by Safety-Kleen Corp.

Types and Characteristics of Waste

The used mineral spirits solvent, returned from customers in separate
drums, transferred and stored in the tank awaiting shipment to the Recycle

Center, is considered to be an Ignitable Waste (DOOL).

Mineral spirits dumpster mud, and tank bottom sludge accumulated in the
solvent return receptacles (wet dumpsters) and in the sludge tank, is
considered to be an Ignitable Waste and possibly an EP Toxic Waste (D006
and/or D008).

A typical composition, and chemical physical analysis is attached. 1In
this table, "% <volume" refers to the solvent fraction recovered during
recycling operations, and does not include oil or BSW (bottoms, solids and

water) .

Material Safety Data Sheets for the Mineral Spirits are also attached.

Used Mineral Spirits

The clean mineral spirits solvent is labeled under the trade-name of
"Safety-Kleen 105 Solvent", so-named because of the flash point of the
solvent  being 105°F (average), with a range from 100°F to 110°F.
Chemically, the solvent primarily consists of petroleum hydrocarbon fraction
(the mineral spirits) with boiling points between 310°F and 400°F.
Impurities such as light aromatic hydrocarbons (LAHC) and chlorinated
hydrocarbons wusually constitutes less than one percent of the total volume.
A typical <chemical composition of the clean solvent ("outgoing") 1is

attached. The mineral spirits consistently constituted over 99.5% of the

TERA,INC.
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total volume of the recovered solvent. The flash point of the clean solvent
was 102°F (or greater) as indicated by the Setaflash method. A Department
of Labor Material Safety Data Sheet for this solvent is attached to further

illustrate other characteristics of the clean solvent.

The wused mineral spirits solvent consists primarily of mineral spirits
solvent plus water, solid, oil and grease picked up in the various
degreasing operations. Analyses of samples of the used mineral spirit
solvent are shown on the attached summary under the "incoming" column.
Typical ranges are from 60% to over 99% solvent; 0.1% to 8% oily bottoms;
and 0.1% to 40% water. In many instances, no water is associated with the
used solvent; however, at times the water content may range from a few
percent to over 50%. The o0ily bottoms may range up to 15% in the used
solvent. Chemically, the composition of the solvent fraction in the used
mineral spirits solvent is essentially the same as the clean solvent.

Average flash point of the used solvent is over 102°F.

Used Mineral Spirits Bottom Sludge

This 1is material settled from used mineral spirits in the used solvent
tank. It contains basically soils, oil and grease, and some water picked up
in the degreasing operations, together with a small amount of mineral
spirits. Analyses have shown that the sludge is an ignitable waste and

often is also considered toxic due to its lead and/or cadmium contents.

The sludge 1is removed from the tank about once a year and shipped to

Hebron, Ohio for reclamation.

TERA,INC.
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Used Mineral Spirits Dumpster Mud

The waste material 1is accumulated in the wet dumpsters when emptying

the used mineral spirits from the drums into the used solvent tank. The

_nature of this waste is similar to the used mineral spirits bottom sludge,

except with some small metal parts and less mineral spirits. It is regarded
as an ignitable waste and often is also considered as a toxic waste because

of its lead and/or cadmium contents.

The sludge in the dumpsters is cleaned out frequently. The waste is

drummed and shipped to Safety-Kleen’s Denton facility for recycling.

TERA,INC.
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DENTON RECYCLE CENTER ALBUQUERQUE  7-008-01 (90) (INCLUDING FARMINGTON)
[ Iacoming Mineral Spirfts ' Incoming Mineral Spirics
X Volume I Voluae
1987/ ER & RC 1987 |ER & RC o
Peclod] Saaple oF. Period] Sample F.
Date | Mo. |GallomalSely.|MsceriBor.i¥b]UAUCE MC {1,), 0 7ed. |Tol. {Pesc.] MS | Dace | Mo. |Gallonsigrltanc] we [0 )5y, [ 101, |pesc| 45
)
1-22| 0197 - - - - - 41 - 0161 - L0741 - 199.769
3
3-10 0650 - - - - - .03} - .01} - .136 - 99.823
3-20 0705 - - - - - .170 - .012] .013 .071 - 199.731
4
4-8 0888 - - - - - .260] .008| .025| .028] .082 - 99.594
5
5-6 1117 - - - - - 497 .008 .029 .054 .089 - [99.326
5-8 1 - - - - - .307] .00d .02 .042% .068 - 199.552
5-15 | 232 - - - - -] .268f .0l0 - .01y .068 - 199.641
6 ¢
6-9 1427 - - - - -1 .329 - 0241 .019] .074 - 99.564
7
6-26 1586 - - - - ~1.103 - - - .135 - 199.762
1-9 16717 - - - - - }.407 - .012 1.002 }.05) | .046 P9.482 -
7-15 1818 - - - - - 1.349 1.00) |.014 |.002 §.054 | .055 B9.525
]
Solv, = solvent
Bot, bottoms oll
FP = flash point
LAHC = light arvomatic hydrocarbons
MC = methylene chlorlide
1,1,1 = 1,1,1-trichloroechane
Tri. trichloroethylene
Perc. = per. hloroethylene
MS = il 1l gpirfts
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RESIZJUALS MANAGEMENT TECHMOLAGY, INC.

LABCRATQRY REPCRT

CLIENT: Safsty Klaan = DO Carporatiocn CATE: &-17-21
PROJECT /: 1038-L £.0. 4: Vartal
SAMPLE J: 137§ |

SAMPLE QESCRIPTION: Nena availasla

Mingral Spizics Dumpstar Mud
g3 TCXICITY TEST

-

e

Ll

WEIGHT USEZ: 100.2 gms FINAL PH: 4.8 ACIZ USEJ: - 4% mls
. HAZAROOUS
PARAMETER RESULT WASTE LIMITS
ARSENIC .qa8 5.0 mg/l
BARIUM 6.8 "408.0 mg/l
CAQMIUM 2.83 ) 1.0 mg/l
CHROMIUM-TOTAL «Q.05 £.0 mg/l
LEAC ) 5.0 5.9 mg/1
MERCURY 8.0a3s 8.2 mg/l
SELENIUM 6.0a2 1.9 mg/l
SILVER <@.02 5.0 mg/l
FLASH PQINT 120° 140 F
g . 8.1
D
'4C1Aﬁj2~ EE- D .
au & Uurancaau, Lageractary Udirsctar

All laaching tasts and lsachats analysis maat Envirsnmantal chtgc:icn
Agpancy raguirsmants as cutlinee ia the May 18, 1saaq, Fedaral Raglatar,

40 CFR 281.
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MATERIAL SAFETY CATA SHE=T

SAFETY-KLEEN CORP.
777 Big Timber Rd.
Eigin, IL 60123

C-6

SemBig-iesd sary.

ICENTITY (As Usag on Laset anc Lst)
Safary=Xlaan 05 Solvent-4S 27517

Nara: 3lank spacas are nor sarmuttad. f any (tam 1S QT AccHC3se. ar 1o
‘mformanon s avauaclie, M@ spacs must e markss [ indicate xrar.

Secticon |

Manufaciurer's Name

Emergency Teisonone Numgoer

Safarty=-{leen Corzoraticc 312/537-8460
Adaress (Numper, Street, City, Stara. and ZIP Caoga) ITefecmne Numoar for ntormanon
777 3iz Tisher Road 312/897-3460

lizois 60122

‘Dam Sragareq 09/12/86
Zevised 05/:6/37, 09/29/87, 10/C6/38, L0/ZC/38

’ Sigrature of Pragarar (cpooaay)

Secton l[l—Hazardous Ingrecients/idantity Information

. Cther Lumuts
Hazarcous Comocnemts (Specific Chemical Identity: Cammaon Namers)) CSHA PEL, - ACGIH TV Recommenced U (opgonat)
Mizeral Soirits CAS No. 3032-32-¢ 3C0 oom 100 »-em N/A . 38,3+
Dva N/A Inknown Uoknown unk. 0.003
Anti-Static Acent N/A Joknown Unknown 100 est. 1 pom
Section lll—Physicat/Chemicai Characteristics
Bailing Paint Specific Gravity (H20 = 1) 0.775-
(°T) 310-400 0.795
Vaoor Pressura (mm Hg.) Metting Paint
@ 53°F (20°C) 2 N/A
Vaoor Censity {AIR = 1) Evagoranon Rate
4.3 (Toluane = 1) a.2
Soluoility in Water
Negligizla. vce 95g./L
Aggearance ang Cdar
.2ar grezen licuid wiil cSharactaristic avdroccarsen odor.
Sectien |V—Fire and Explosion Hazard Data
Flasn Point {Methaca Usea) Flammaote Limits LEL UEL
105 °F T Q.7 5.0

Extinguisiung Meaia

C05, Ivam, dry chemical, watar (mist only)
Sceciai Fire Fignung Procequres
None.

Unusuail Fire ang Exglosion Hazarcs
None.

Page 1 (Continued on Raverse Sids)
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Safaty-Xleen 105 Solvenc=HS 5517 B

Sectian V—Reactvity Data

Staoility Unstaoie ' ! Canamens (@ Avald

Staote
X Heat, scarks, flame and Zirce.

~ssmoartaouity (Matenais [0 Ave:c!
sirong oxidizizg agents.

Hazarcous Qecsmaosinon or 3yerosucs

Normallv acnae: tgwevaer . moamrlara Surmiag nav viald zarheon comoxide.
Hazarccus May Cocur ) Canamans 0 Avod
Pelymenzation ’ N/A
"wau Nat Cezur ,
k¢
Section VYi—Heaith Hazard Cata .
Soutets) ot Eamry: inralanon? Swin? Ingasaon?
Tas, Yes. Yas.

~saitn ~azarcs ecufa- ng Csrere;
Skin: Can catSae drving =2 skin. Eyes: Severs irritant. Im2alation: EZxXcassive inhalation can

czuse xeadache, dizzizess 2nd nausea. Izgestion: Harmful sr Zatal i swallowed.

Carc:nogenicity: NTR? IARC Mcnogragns? OSHA Requiatea?
New listed. Not liszed. Na.

Yot 3 <hown or suspectad =2rsinogen.

Signs ana Symptoms of Exgosure
Drring_of skin, ava ireila=isn, headache, dizziless, nausea.

Maaieal Canartions
Generally Aggravateq by Excosure  Unknown.

Emergency ang First Aid Procaduces
Skin: Wash with soap and water. Eyes: Irrigate with watar. Inhalation: Remove to fresh air sourz2 and

call a physician. Ingestion: DO NOT induce vomiting. Call a physician.

Section Vii—Precautions for Safe Handling and Use

Stecs o 3e Taxen n Case Matenal :s Reieased or Spilled
Catzh ancd <ollect for racsvery as soon as nossible. Avoid axgosure to sparks, Sire, flame, hot surfaca.

Wasta Qisposal Metheg
Digcose of i3 acsardance with company, local, state and federal raqulations.

Pracauuons (@ 2e Taken in Mancing and Stanng
Comzustible. Yeep away Izz=m heat, sparks, flame. Use wit: adequaca ventilatign. Avoid long and regaated

cancact with skin. IF clztizes are inadver=ently saturaced wizh solvent - DO NCT 3MOKE. 3Remove tle salvent

%5 avoid 3kin =ash. ¥eep awav Irem igniiion soucz=es. <een out of -2ach of

Secton VIl—Cantroi Measures

Rasgiratory Protecuen (Sgeciy Tyee

Seli-zcntained sraaching azzaratus for csnesntrations ahove TLY limits.
Yentiauon ‘ Lzcal Exnaust ' Scecal
!

Mormal Tocm o vrantilation, Mlene.
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APPENDIX D
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Tank Containment Inspection Record......................... D-2
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Photographs. . ... . i e D-4
“
TERA, INC.




i

e

TERA, INC.
TANK_INSPECTION RECORD

Sheet: lofl
CLIENT: " Safety-Kleen Corporation Job No. 90-150
PLANT LOCATION: Farmington, New Mexico Date: 6/13/90
TYPE INSPECTION: Exterior By: J.W.C.
ITEM NO: CODE: API 12F YEAR BUILT: 1981
SERVICE: Store used mineral spirit solvent
CAPACITY: 12,000 gal TANK/DRUM TYPE: Cyl shell/flat bot/cone roof
ROOF SHELL BOTTOM
MATLS: Mild steel all
ROOF CONDITION: Satisfactory
SHELL CONDITION: Satisfactory
BOTTOM CONDITION: Satisfactory
SUPPORT TYPE: Standard S-K Tank Skid (Dwg. D13146)
FOUNDATION CONDITION: Flat R/C slab on grade. Satisfactory
INTERNAL STRUCTURE CONDITION: None
WELDED/FLANGED JOINT CONDITION: Satisfactory
NOZZLE CONDITION: Satisfactory
COATING CONDITION: Tight all around
INSULATION CONDITION: None
SAFETY VALVE CONDITION: Satisfactory. Breather wvent Morrison
Bros. #548 Emergency Vent Sentinel No.
. 5-22
SIGNS OF CRACKS: None
SIGNS OF LEAKAGE: None
SIGNS OF CORROSION: None
SIGNS OF EROSION: None
TEST? Yes TYPE: UT Spots RESULTS: As tabulated below
OPERATING CONDITIONS: MAX TEMP: Amb. MAX PRESS: 1 psi VAC: 2"H20
REFERENCE INSPECTION RECORDS: None

COMMENTS: 1. Random UT spot readings through paint:

Tank shell 0.204" to

0.209"; 3" pipe 0.207" to 0.225"; 2" pipe 0.151" to 0.157".
2. Tank API nameplate by American Tank & Steel Corp., Farmington,
API 12F, 12'gx15' high, 1/4" bot., 3/16" shell and deck, 300bbl

(42 gal), 1981, mfg. serial #8306.
3. Tank is not grounded.

4, Cover of emergency pressure vent is secured with a padlock.

TERA, INC.

PLATE D-1
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TERA, INC.

CONTAINMENT INSPECTION RECORD

Sheet: lofl
CLIENT: Safety-Kleen Corporation Job No. 90-150
PLANT LOCATION: Farmington, New Mexico Date: 6/13/90
TYPE: Vault By: J.W.C.
LEAK DETECTION TYPE: Visual YEAR BUILT: 1981
SERVICE: Contain 12,000 gal used and fresh solvent tanks
OUTSIDE DIMENSIONS: LENGTH 38'-2 WIDTH 23'-4

INSIDE HEIGHT 3' @ cormners; 3’-1 @ sump

CAPACITY: 18,200 gal

CONSTRUCTION MATLS:

LININGS: INTERIOR SC Polyurethane paint

JOINT TREATMENTS:
ROOF/TOP CONDITION:
WALL CONDITION:
BOTTOM CONDITION:
SUPPORT TYPE:
FOUNDATION CONDITION:

INTERNAL STRUCTURE CONDITION:

JOINT CONDITION:
LINING/COATING CONDITION:

LIQUID REMOVAL METHOD:
SIGNS OF CRACKS:

SIGNS OF LEAKAGE:
SIGNS OF CORROSION:
SIGNS OF EROSION:
OPERATING CONDITIONS:

REFERENCE INSPECTION RECORDS:

WALL TH. 8"
LARGEST TANK CAPACITY 12,000 gal

ROOF/TOP WALL BOTTOM
CMU (masonry) perimeter wall, R/C floor slab

EXTERIOR PRIMARY Paint
Sealed with interior lining paint
None
Satisfactory
Satisfactory
Slab on grade
Satisfactory. Shrinkage cracks are sealed
None
Satisfactory. All sealed w/epoxy and
painted over
Satisfactory. No shrinkage evident at
crack repairs.
Hand pump and vacuum truck
Normal shrinkage cracks, all sealed
None
None

None

Open to atmosphere

None

COMMENTS: Containment structure appears to be in excellent condition.
Masonry wall shows no cracking or other signs of settlement.

TERA,INC.

PLATE D-2
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TERA, INC.
CONTAINMENT INSPECTION RECORD

Sheet: lofl
CLIENT: Safety-Kleen Corporation Job No. 90-150
PLANT LOCATION: Farmington, New Mexico Date: 6/13/90
TYPE: Vault By: J.W.C.
LEAK DETECTION TYPE: Visual YEAR BUILT: 1981
SERVICE: Contain dumpster and other ancillary equipment at

dump & fill dock

OUTSIDE DIMENSIONS: LENGTH 17'-6 WIDTH 117-10

INSIDE HEIGHT

7" curb all around, 8" wide

CAPACITY: 740 gal LARGEST TANK CAPACITY 365 gal

CONSTRUCTION MATLS: R/C all. TIntegral curb and floor slab

LININGS: INTERIOR SC  Polyurethane, paint EXTERIOR ANCILLARIES Paint

JOINT TREATMENTS: None

ROOF/TOP CONDITION: Satisfactory. Roof of dump & fill dock
is roof for containment

CURB CONDITION: Satisfactory

BOTTOM CONDITION: Satisfactory

SUPPORT TYPE: Slab on grade

FOUNDATION CONDITION: Satisfactory. Shrinkage cracks are sealed

INTERNAL STRUCTURE CONDITION: Satisfactory

JOINT CONDITION: None

LINING/COATING CONDITION: Satisfactory

LIQUID REMOVAL METHOD: Hand pump, vacuum truck, hand dip from
sump

SIGNS OF CRACKS: Normal shrinkage cracks, all sealed

SIGNS OF LEAKAGE: None

SIGNS OF CORROSION: None

SIGNS OF EROSION: None

OPERATING CONDITIONS: Open to atmosphere

REFERENCE INSPECTION RECORDS: None

COMMENTS: 1. Containment structure appears to be in excellent condition.

TERA, INC.

Masonry walls supported on perimeter curb of containment show
no cracking or other signs of settlement.

Dumpster sits above containment floor on three 8"x8"x16"
concrete masonry units.

PLATE D-3




