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CSA-1 Containment Calculations 
 

  





Container Storage Area 1 

Containment Calculation 

Small Trench 

11.25”W X 12”D X 41.75” L = 5,636.25 IN.2 

5,636.25 IN.2 / (1728 IN.2/cf) X 7.48 gal./cf =24 gal. 

Large Trench 

1.75’W X 3.5’D X 11.75’L X 7.48 gal./cf =538 gal. 

Total CSA 1 Containment Volume =562 gal. 





Exhibit D1-2 
 
 
 
 
 
 
 
 
 
 
 
 
 

CSA-2 Containment Calculations 
 

  





 

Exhibit D1-2 

Container Storage Area 2 

Containment Calculation 

Containment Pans 

20’-0” X 15’-0” X 6” X 7.48 Gal./CF  =  +1,122 Gal. 

2% Misc. Displacement for Columns/Rails  =  -22 Gal. 

 
Total CSA 2 Containment Volume  =  + 1,100 Gal. 
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Safety-Kleen Drum Spreadsheet 
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13348 Drum Steel 16 X X X X
Body 20, bottom 

18 Red-O.H.

Rust inhibitor, 
inside bottom 
head epoxy-
phenolic (L-15X)

Rust 
inhibitor 1A2/Y1.6/200 Parts Washer

3348 Drum Steel 16 X X X X
Body 20, bottom 

18 Red Rust inhibitor
Rust 
inhibitor UN exempt Parts Washer

3348 Drum Steel 16 X X X
Body 20, bottom 

18 Red Rust inhibitor
Rust 
inhibitor UN exempt Parts Washer

3398 Drum Steel 16 X X X X 19 Red (L-35) UN exempt Parts Washer

3264 Drum Steel 16 X X X
Drum, cover, 

bottom 22 gauge

Red (drum with 3/4" flange in side wall, 
lid color red with 1 2" and 3 3/4" bungs,  
bolt ring 14 X 18 gauge 

Pigmented 
100% phenolic 
lining Solvent (Minimizer)

13393 Drum Steel 16 X X X X
Body 20, bottom 

18 Green 

,
inside bottom 
head epoxy-

Rust 
inhibitor 1A2/Y1.6/200 Parts Washer

3250 Drum Steel 16 X X X X
Body 20, bottom 

18 Black 
Rust inhibitor 
lined only

Rust 
inhibitor 1A2/Y1.6/200 Gas Filter

3324 Drum Steel 16 X X X X
Body 20, bottom 

18

Black (White lid with 2" center bung SK 
part # 3225, ring is 12 gauge SK part # 
3389)

Rust inhibitor 
lined only

Rust 
inhibitor 1A2/Y1.6/200 FRS

3387 Drum Steel 16 X X X Straight 18 Gray (4 brackets spot welded) 1A2/Y1.6/200 Immersion Cleaner

3362 Drum Steel 16 X X X X Straight 20 Black with 3/4" and 2" bungs
Purchased as 
new no lining

100 % 
phenolic 
(9967an
d 9968) 1A1/Y1.2/100 Paint Refinishing

9967 Drum Steel 16 X X X Straight 20
Yellow with 3/4" and 2" bungs (Litho-Multi 
use US)             100 % phenolic

Rust 
inhibitor 1A1/Y1.8/300

Paint/Thinner 
(6568) 

9968 Drum Steel 16 X X X Straight 20
Yellow with 3/4" and 2" bungs (Litho-Multi 
use Can)        100 % phenolic

Rust 
inhibitor 1A1/Y1.8/300

Paint/Thinner 
(6568) 
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13349 Drum Steel 30 X X X X Straight 18 Red

Rust inhibitor, 
inside bottom 
head epoxy-
phenolic (L-15X)

Rust 
inhibitor 1A2/Y1.6/100 Parts Washer

3349 Drum Steel 30 X X X X Straight 20 Red Rust inhibitor
Rust 
inhibitor UN exempt Parts Washer

3349 Drum Steel 30 X X X X
Body 20, bottom 

18 Red Rust inhibitor
Rust 
inhibitor UN exempt

Oil Recovery, Parts 
Washer

3399 Drum Steel 30 X X X X
Body 20, bottom 

18 Red
Epoxy-phenolic 
(L-35) UN exempt Parts Washer

701140 Drum
Stainless 

Steel 30 X X 22 gauge Red Stainless Steel Solvent (Minimizer)

13395 Drum Steel 30 X X X X Straight 18 Green 

Rust inhibitor, 
inside bottom 
head epoxy-
phenolic (L-15X)

Rust 
inhibitor 1A2/Y1.6/100 Parts Washer

3395 Drum Steel 30 X X X Straight 20 Green Rust inhibitor
Rust 
inhibitor UN exempt Parts Washer

3395 Drum Steel 30 X X X X
Body 20, bottom 

18 Green Rust inhibitor
Rust 
inhibitor UN exempt

Oil Recovery, Parts 
Washer

3391 Drum Steel 30 X X X X Straight 18

Yellow w/label (Yellow lid with 2" bung 
standard location SK part # 3218, ring is 
12 gauge SK part # 3342) Rust inhibitor

Rust 
inhibitor 1A2/Y1.6/100 Absorbent

3391 Drum Steel 30 X X X X Straight 18

Yellow w/label (Yellow lid with 2" bung 
standard location SK part # 3218, ring is 
12 gauge SK part # 3342) Rust inhibitor

Rust 
inhibitor 1A2/Y1.6/100 Absorbent

3392 Drum Steel 30 X X X X Straight 18 Yellow (no/label) Rust inhibitor
Rust 
inhibitor 1A2/Y1.6/100 Absorbent

3252 Drum Steel 30 X X X X Straight 18 Black Rust inhibitor
Rust 
inhibitor 1A2/Y1.6/100 Gas Filter
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3345 Drum Steel 30 X X X X Straight 18

Black (White lid with 2" center bung SK 
part # 3245, ring 12 gauge sk part # 
3342) Rust inhibitor

Rust 
inhibitor 1A2/Y1.6/100 FRS

3360 Drum Steel 30 X X X X Straight 18 Blue Rust inhibitor

Rust 
inhibitor
, 100 % 
phenolic
, 70% 
phenolic-
30% 
epoxy 1A2/Y1.6/100 

Aqueous Parts 
Washer

3303 Drum Steel 30 X X X
Top 18, body20, 

bottom 18 Black with 3/4" and 2" bungs 1A1/Y1.2/100 Paint Refinishing

3369 Drum Steel 55 X X X
Top 18, body 20, 

bottom 18

Black (Black lid with 3/4" bung and 2" 
bung SK part # 3370, ring is 12 gauge 
SK part # 3371)

1A2/Y1.8/200, 
1A2/Y1.6/150 

FRS/Paint 
Refinishing/Oil 
Filters

3383 Drum Steel 55 X X X
Top 18, body 20, 

bottom 18 Green
Rust 
inhibitor

1A2/Y1.8/200, 
1A2/Y1.6/150 Oil Filters

8003369 Drum Steel 55 X X X
Top 18, body 18-

20, bottom 18 

Black (Black lid with 3/4" bung and 2" 
bung SK part # 3370, ring is 12 gauge 
SK part # 3371)

Rust 
inhibitor

1A2/Y1.2/100 (US 
and CAN), Non-UN 
(CAN) 

FRS/Paint 
Refinishing/Oil 
Filters

Non-part Drum Steel 55 X X X bottom 20 Black 100 % Phenolic 1A1/Y1.8/200 (US) Solvent/Thinner/IC 

Non-part Drum Steel 55 X X X
Top 18, body 20, 

bottom 20 Black 

1A1/Y1.8/300 (US), 
1A1/Y1.8/200 (US), 
1A1/Y1.2/100 (CAN) Solvent/Thinner/IC 

Non-part Drum Steel 55 X
Top 18, body 18-

20, bottom 20 Black

3300 Drum Steel 85 X X X Straight 16

Yellow (Yellow lid with 3/4" bung 
standard location SK part # 3220, ring is 
12 gauge SK part # 3221 )

High baked 
epoxy-phenolic 
(L-5X)

1A2/X435/S (US), 
1A2/X440/S (CAN) FRS/Overpack

8003300 Drum Steel 85 X Straight 16
Yellow (Yellow lid with 3/4" bung 
standard location SK part # 3220 ) 1A2/X400-440/S FRS/Overpack

5415 Drum Plastic 15 X X X Yellow 1H2/Y80/S Imaging
15415 Drum Plastic 15 X X X Black 1H2/Y80/S TFS
3270 Drum Plastic 15 X X X Black Barzon (3%) 1H2/Y1.2/80 Dry Cleaning
3280 Drum Plastic 15 X X X Black(Split 30) Barzon (3%) 1H2/Y1.2/80 Dry Cleaning
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5552 Drum Plastic 15 X X Blue with 3/4" and 2" bungs  1H1/1.8/100 Imaging
5430 Drum Plastic 30 X X X Yellow 1H2/Y100/S Imaging

15430 Drum Plastic 30 X X X Black 1H2/Y100/S TFS

5553 Drum Plastic 30 X X
Blue with two 2" bungs one NPS and one 
buttress 1H1/1.8/100 Imaging

5455 Drum Plastic 55 X X X Yellow 1H2/Y140/S Imaging
15455 Drum Plastic 55 X X X Black 1H2/Y140/S TFS

5555 Drum Plastic 55 X X
Blue with two 2" bungs one NPS and one 
buttress 1H1/1.8/100 Imaging

Non-part Drum Plastic 55 X Blue cut out OH Exempt RC waste
8500 Drum Plastic 95 X X Yellow--Salvage Drum 1H2/X/340 S Overpack
8550 Drum Fiber 5 X Brown UN/1G/X30/S Lab Pack
8510 Drum Fiber 10 X Brown UN/1G/X60/S Lab Pack
8515 Drum Fiber 15 X Brown UN/1G/X71/S Lab Pack
8520 Drum Fiber 20 X Brown UN/1G/Y108/S Lab Pack
8530 Drum Fiber 30 X Brown UN/1G/X75/S Lab Pack

3388 Lid Steel 16 X Straight 18 Epoxy gray (SK drum  3387) Immersion Cleaner 
3213 Lid Steel 16 X Straight 18 Red (SK drum 13348 and 3348) Rust Inhibitor Parts Washer

103320 Lid Steel 16 X Straight 20 Red (SK drums 3398 and 3348) Rust Inhibitor
Parts Washer, Oil 
Recovery 

3217 Lid Steel 16 X Straight 18 Green (SK drum 13393) Rust Inhibitor Parts Washer 

3225 Lid Steel 16 X X Straight 18
White with 2" center bung (SK drum 
3324) Rust Inhibitor FRS

3450 Lid Steel 16 X X Straight 18
White with 2" center bung (SK drum 
3250) Rust Inhibitor Gas Filter 

230044 Lid Steel 16 X X 18 gauge 
Pruchased non-painted lightly oil, painted 
black by SK, 3 2" bungs, (SK drum 3324)

Oil recovery (Oil 
trap)

3214 Lid Steel 30 X Straight 18 Red (SK drums 13349, 3349 and 3360) Rust Inhibitor Parts Washer 

103334 Lid Steel 30 X Straight 20 Red (SK drum 3399) Rust Inhibitor
Parts Washer, Oil 
Recovery 

3215 Lid Steel 30 X Straight 18 Green (SK drum 13395, 3395 and 3360) Rust Inhibitor Parts Washer 
3218 Lid Steel 30 X X Straight 18 (SK drum 3392) Rust Inhibitor Absorbent 
3245 Lid Steel 30 X X Straight 18 3345) Rust Inhibitor FRS

3452 Lid Steel 30 X X Straight 18
White with 2" center bung (SK drum 
3252) Rust Inhibitor Gas Filter 
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230021 Lid Steel 30 X X 18 gauge 
Pruchased non-painted lightly oil, painted 
black by SK, 3 2" bungs, (SK drum 3345)

Oil recovery (Oil 
trap)

3370 Lid Steel 55 X X Straight 16
Black with 3/4" bung and 2" bung (SK 
drum 3369)

FRS/Paint 
Refinishing/Oil 
Filters

230003 Lid Steel 55 X X 18 gauge 
Pruchased non-painted lightly oil, painted 
black by SK, 3 2" bungs, (SK drum 3369)

Oil recovery (Oil 
trap)

3220 Lid Steel 85 X X Straight 16
Yellow with 3/4" bung standard location 
(SK drum 3300) Epoxy-phenolic FRS/Overpack

5471 Lid Plastic 15 X Yellow with 2 " bung (SK drum 5415) Imaging 

15471 Lid Plastic 15 X
Black with 2" bung  (SK cover for 15415 
(black) Imaging 

3272 Lid Plastic 15 X X
Black with 2 3/4" vents and combination 
2" bung and 3/4" vent (SK drum 3270) 

Level 5 
Fluorination Dry Cleaning 

5434 Lid Plastic 30 X Yellow with 2 " bung (SK drum 5430) Imaging 
15434 Lid Plastic 30 X Black with 2" bung (SK drum 15430) Imaging 

3282 Lid Plastic 30 X Black (SK drum 3280)
Level 5 
Fluorination Dry Cleaning 

5476 Lid Plastic 55 X Yellow with 2" bung (SK drum 5455) Imaging 
15476 Lid Plastic 55 X Black with 2" bung  (SK drum 15455) Imaging 
8501 Lid Plastic 95 X Yellow (SK drum 8500) Overpack

3289 Ring Steel 16 Straight 12
Lever-lock/bolt(SK part # 3387, 3250, 
13348 and 13393)

Parts Washer, 
Immersion, Gas 
Filter  

3389 Ring Steel 16 Straight 12 Bolt ring (SK drum 3324) FRS

3342 Ring Steel 30 Straight 12
Bolt ring (SK drums 3391, 3392 and 
3345)  FRS, Absorbed 

3242 Ring Steel 30 Straight 12 3348, 13395, 3395, 3360 and 3252) Filter

3371 Ring Steel 55 Straight 12 Bolt ring (SK drum 3369 and 8003369)

FRS/Paint 
Refinishing/Oil 
Filters

3221 Ring Steel 85 Straight 12 Bolt ring (SK drum 3300 and 8003300) FRS/Overpack
5472 Ring Plastic 15 Straight 16 Lever-lock (SK drums 5415/15415) Imaging
3274 Ring Plastic 15 Straight 14 Lever-lock (SK drum 3270) Dry Cleaning 
5435 Ring Plastic 30 Straight 16 Lever lock (SK drums 5430/15430) Imaging
3284 Ring Plastic 30 Straight 12 Lever-lock (SK drum 3282) Dry Cleaning 
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5477 Ring Plastic 55 Straight 16 Lever-lock (SK drum 5455/15455) Imaging

3211 Gasket Nitrile 16 Gasket for 16 gal OH steel drum lids  
Parts Washer, 
FRS,  Gas Filter 

3212 Gasket Nitrile 30 Gasket for 30 gal OH steel drum lid  

Parts Washer, 
FRS, Immersion 
Cleaner, Gas Filter 

3273 Gasket Nitrile 15 Gasket for 15 gal OH plastic drum lid  Dry Cleaning 
3283 Gasket Nitrile 30 Gasket for 30 gal OH plastic drum lid  Dry Cleaning 

3372 Gasket EDPM 55 Gasket for 55 gal OH steel drum lid 

FRS/Paint 
Refinishing/Oil 
Filters

8503 Gasket Nitrile 95 Gasket for 95 gal OH plastic drum lid Overpack
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Container Process Flow at Branch 
 

  





Or Contract 
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Exhibit D1-4
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Paint Waste
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Exhibit D1-5 
 
 
 
 
 
 
 
 
 
 
 
 
 

Paint Waste Process Flow at Recycle Center 
 

  









Exhibit D1-6 
 
 
 
 
 
 
 
 
 
 
 
 
 

Immersion Cleaner Process Flow at  
Recycle Center 

 

  









Exhibit D1-7 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dry Cleaner Process Flow at  
Recycle Center 
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Sherwin Williams Spec Sheet 
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TILE-CLAD® HIGH SOLIDS
PART A B62Z SERIES  
PART B B60VZ70 GLOSS HARDENER
PART B B60VZ75 EG-SHEL HARDENER
PART B B60VZX70 MR GLOSS HARDENER

Protective 
&

Marine
Coatings

4.30

www.sherwin-williams.com/protective

PRODUCT DESCRIPTION
TILE-CLAD HIGH SOLIDS is a low VOC, two-package, epoxy-
polyamide coating for use in industrial maintenance environments 
and high performance architectural  applications.

• Chemical resistant
• Abrasion resistant
• Low VOC
• B60VZX70 Hardener - resists fi lm attack by mildew
• Outstanding application properties

PRODUCT CHARACTERISTICS
Finish: Gloss and Eg-Shel

Color: Wide range of colors available, including 
safety colors

Volume Solids: 56% ± 2%, mixed, may vary by color

Weight Solids: 70% ± 2%, mixed, may vary by color

VOC (EPA Method 24): Unreduced: <400 g/L; 3.33 lb/gal
mixed Reduced 10%: <413 g/L; 3.44 lb/gal

Mix Ratio: 1:1 by volume

Recommended Spreading Rate per coat:
Minimum Maximum

Wet mils (microns) 4.0 (100) 7.0 (175)
Dry mils (microns) 2.5 (63) 4.0 (100)
~Coverage sq ft/gal (m2/L) 225 (5.5) 359 (8.8)
Theoretical coverage sq ft/gal 
(m2/L) @ 1 mil / 25 microns dft 896 (21.9)

NOTE:  Brush or roll application may require multiple coats to 
achieve maximum fi lm thickness and uniformity of appearance.

Drying Schedule @ 4.0 mils wet (100 microns):
@ 55°F/13°C @ 77°F/25°C @ 110°F/43°C

50% RH
To touch: 3 hours 1 hour 20 minutes
Tack free: 6 hours 2 hours 30 minutes
To recoat:

minimum: 6 hours 2 hours 30 minutes
maximum: 30 days 30 days 30 days

To stack: 18 hours 16 hours 3 hours
To cure: 21 days 14 days 7 days

If maximum recoat time is exceeded, abrade surface before recoating.
Drying time is temperature, humidity, and fi lm thickness dependent.
Pot life: 4 hours 4 hours 2 hours
Sweat-in-time: 1 hour 30 minutes 10 minutes

Shelf Life: 36 months, unopened
Store indoors at 40°F (4.5°C)
to 100°F (38°C).

Flash Point: 92°F (33°C), PMCC, mixed
Reducer/Clean Up: Reducer #54, R7K54-Spray

R6K25-Brush & Roll

continued on back

RECOMMENDED USES
For use over prepared substrates such as steel, galvanizing, and 
concrete in industrial environments.
• Laboratories • Lavatories
• Masonry surfaces • Power plants
• Offshore structures • Schools
• Storage tanks • Marine applications
• Structural & support steel • Clean rooms
• Institutional kitchens • Nuclear Power Plants
• DOE Nuclear Fuel Facilities •  Nuclear fabrication shops
• DOE Nuclear Weapons Facilities
• Chemical processing equipment
• Institutional & commercial wall coating
• Suitable for use in USDA  inspected facilities
• Conforms to AWWA D 102, OCS #5
• Acceptable for use in high performance architectural applications.
• Conforms with MPI # 77
• This product meets specifi c design requirements for non-safety

related nuclear plant applications in Level II, III and Balance of
Plant, and DOE nuclear facilities*.

* Nuclear qualifi cations are NRC license specifi c to the facility.

PERFORMANCE CHARACTERISTICS

Substrate*: Steel
Surface Preparation*: SSPC-SP6/NACE 3
System Tested*:

1 ct. Recoatable Epoxy Primer @ 4.0 - 6.0 mils (100-150 microns) dft
1 ct. Tile-Clad HS @ 3.0 mils (25 microns) dft

*unless otherwise noted below

Test Name Test Method Results

Abrasion
Resistance

ASTM D4060, CS17 
wheel, 1000 cycles, 
1 kg load

80 mg loss

Accelerated
Weathering - QUV

ASTM D4587, 
QUV-A, 5,000 hours Passes

Adhesion ASTM D4541 1050 psi

Corrosion
Weathering

ASTM D5894, 10 
cycles, 3336 hours

Rating 9 per ASTM 
D610 for rusting; 
Rating 10 per ASTM 
D714 for blistering

Nuclear
Decontamination

ASTM D4256/ANSI 
N 5.12

99% Water Wash; 
95% Overall

Direct Impact 
Resistance ASTM D2794 95 in. lb.

Dry Heat Resistance ASTM D2485 200°F (93°C)
Exterior Durability 1 year at 45° South Excellent, chalks

Flexibility ASTM D522, 180° 
bend, 1/4" mandrel Passes

Moisture Condensa-
tion Resistance

ASTM D4585, 100°F 
(38°C), 1000 hours

Passes, no blistering, 
rust, or delamination

Pencil Hardness ASTM D3363 F-H

Radiation Tolerance ASTM D4082 / ANSI 
5.12 Pass

Salt Fog Resistance ASTM B117, 2,500 
hours

Rating 10 per ASTM 
D610 for rusting; 
Rating 10 per ASTM 
D714 for blistering

Epoxy coatings may darken or yellow following application and curing.
Provides performance comparable to products formulated to federal 
specifi cation: TT-C-535B
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PART A B62Z SERIES  
PART B B60VZ70 GLOSS HARDENER
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www.sherwin-williams.com/protective

SURFACE PREPARATION

Surface must be clean, dry, and in sound condition. Remove all 
oil, dust, grease, dirt, loose rust, and other foreign material to 
ensure adequate adhesion.

Refer to product Application Bulletin for detailed surface prepara-
tion information.
Minimum recommended surface preparation:
* Iron & Steel: SSPC-SP2
* Aluminum: SSPC-SP1

Galvanizing: SSPC-SP1
Concrete & Masonry: SSPC-SP13/NACE 6, or ICRI  

No. 310.2, CSP 1-3
Wood, interior: Clean, smooth, dust free 

* Primer required
Surface Preparation Standards

Condition of 
Surface

ISO 8501-1
BS7079:A1

Swedish Std.
SIS055900 SSPC NACE

White Metal Sa 3 Sa 3 SP 5 1
Near White Metal Sa 2.5 Sa 2.5 SP 10 2
Commercial Blast Sa 2 Sa 2 SP 6 3
Brush-Off Blast Sa 1 Sa 1 SP 7 4
Hand Tool Cleaning Rusted C St 2 C St 2 SP 2 -

Pitted & Rusted D St 2 D St 2 SP 2 -
Power Tool Cleaning Rusted C St 3 C St 3 SP 3 -

Pitted & Rusted D St 3 D St 3 SP 3 -

TINTING
Tint  Part A with Maxitoner colorants or Blend-A-Color Toner at 200% 
strength into Part A.  Five minutes  minimum mixing on a mechanical 
shaker is required for complete mixing of color.

APPLICATION CONDITIONS
Temperature: 55°F (13°C) minimum, 110°F (43°C)

maximum
(air, surface, and material)
At least 5°F (2.8°C) above dew point

Relative humidity: 85% maximum
Refer to product Application Bulletin for detailed application infor-
mation.

ORDERING INFORMATION
Packaging:

Parts A & B: 1 gallon (3.78L) and 5 gallon (18.9L) 
containers

Weight: 10.78 ± 0.2 lb/gal ; 1.3 Kg/L
mixed, may vary by color

SAFETY PRECAUTIONS
Refer to the MSDS sheet before use.

Published technical data and instructions are subject to change without notice.
Contact your Sherwin-Williams representative for additional technical data and 
instructions.

WARRANTY
The Sherwin-Williams Company warrants our products to be free of manufactur-
ing defects in accord with applicable Sherwin-Williams quality control procedures. 
Liability for products proven defective, if any, is limited to replacement of the defec-
tive product or the refund of the purchase price paid for the defective product as 
determined by Sherwin-Williams.  NO OTHER WARRANTY OR GUARANTEE 
OF ANY KIND IS MADE BY SHERWIN-WILLIAMS, EXPRESSED OR IMPLIED, 
STATUTORY, BY OPERATION OF LAW OR OTHERWISE, INCLUDING MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

PRODUCT INFORMATION

RECOMMENDED SYSTEMS
Dry Film Thickness / ct.

Mils (Microns)
Steel, Epoxy Primer:
1 ct. Recoatable Epoxy Primer 4.0-6.0 (100-150) 
1-2 cts. Tile-Clad High Solids 2.5-4.0  (63-100)

Steel, Universal Primer:
1 ct. Kem Bond HS 2.0-5.0  (50-125)
1-2 cts. Tile-Clad High Solids 2.5-4.0  (63-100)

Steel,  Acrylic Primer:
1 ct  Pro-Cryl WB Universal Primer 2.0-4.0 (50-100) 
1-2 cts. Tile-Clad High Solids 2.5-4.0  (63-100)

Steel, Epoxy Mastic Primer:
1 ct. Epoxy Mastic Aluminum II 4.0-6.0  (100-150)
1-2 cts. Tile-Clad High Solids 2.5-4.0  (63-100)

Aluminum:
1 ct. DTM Wash Primer 0.7-1.3  (18-32)
1-2 cts. Tile-Clad High Solids 2.5-4.0  (63-100)

Concrete Block:
1 ct. Heavy Duty Block Filler 10.0-18.0  (250-400)
1-2 cts. Tile-Clad High Solids 2.5-4.0  (63-100)

Galvanized Metal:
1-2 cts. Tile-Clad High Solids 2.5-4.0  (63-100)

Poured Concrete/Tilt-Up Concrete Smooth (including fl oors):
1-2 cts. Tile-Clad High Solids 2.5-4.0  (63-100)

Wood, including fl oors:
1-2 cts. Tile-Clad High Solids 2.5-4.0  (63-100)

The systems listed above are representative of the product's use, 
other systems may be appropriate.

DISCLAIMER
The information and recommendations set forth in this Product Data Sheet are 
based upon tests conducted by or on behalf of The Sherwin-Williams Company. 
Such information and recommendations set forth herein are subject to change and 
pertain to the product offered at the time of publication.  Consult your Sherwin-
Williams representative to obtain the most recent Product Data Information and 
Application Bulletin.
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SURFACE PREPARATIONS

Surface must be clean, dry, and in sound condition. Remove all 
oil, dust, grease, dirt, loose rust, and other foreign material to 
ensure adequate adhesion.

Iron & Steel
Minimum surface preparation is Hand Tool Clean per SSPC-SP2. 
Remove all oil and grease from surface by Solvent Cleaning per 
SSPC-SP1. For better performance, use Commercial Blast Clean-
ing per SSPC-SP6/NACE 3, blast clean all surfaces using a sharp, 
angular abrasive for optimum surface profi le (2 mils / 50 microns). 
Prime any bare steel within 8 hours or before fl ash rusting occurs. 
Primer Required.

Aluminum
Remove all oil, grease, dirt, oxide and other foreign material by 
Solvent Cleaning per SSPC-SP1. Primer Required.

Galvanized Steel
Allow to weather a minimum of six months prior to coating. Remove 
all oil, grease, dirt, oxide and other foreign material by Solvent 
Cleaning per SSPC-SP1. When weathering is not possible, or the 
surface has been treated with chromates or silicates, fi rst Solvent 
Clean per SSPC-SP1 and apply a test patch. Allow paint to dry at 
least one week before testing adhesion. If adhesion is poor, brush 
blasting per SSPC-SP7 is necessary to remove these treatments. 
Rusty galvanizing requires a minimum of Hand Tool Cleaning per 
SSPC-SP2, prime the area the same day as cleaned.

Concrete and Masonry
For surface preparation, refer to SSPC-SP13/NACE 6, or ICRI 
No. 310.2, CSP 1-3. Surfaces should be thoroughly clean and dry. 
Concrete and mortar must be cured at least 28 days @ 75°F (24°C). 
Remove all loose mortar and foreign material. Surface must be 
free of laitance, concrete dust, dirt, form release agents, moisture 
curing membranes, loose cement and hardeners. Fill bug holes, 
air pockets and other voids with Steel-Seam FT910. 

Wood
Surface must be clean, dry and sound. Remove any oils and dirt 
from the surface using a degreasing solvent or strong detergent. 
Sand to remove any loose or deteriorated surface wood and to 
obtain a proper surface profi le. Prime with recommended primer 
and paint as soon as possible. No painting should be done im-
mediately after a rain or during foggy weather. Knots and pitch 
streaks must be scraped or  sanded and spot primed before full 
coat of primer is applied. All nail holes or small openings must be 
properly caulked.

Surface Preparation Standards
Condition of 
Surface

ISO 8501-1
BS7079:A1

Swedish Std.
SIS055900 SSPC NACE

White Metal Sa 3 Sa 3 SP 5 1
Near White Metal Sa 2.5 Sa 2.5 SP 10 2
Commercial Blast Sa 2 Sa 2 SP 6 3
Brush-Off Blast Sa 1 Sa 1 SP 7 4
Hand Tool Cleaning Rusted C St 2 C St 2 SP 2 -

Pitted & Rusted D St 2 D St 2 SP 2 -
Power Tool Cleaning Rusted C St 3 C St 3 SP 3 -

Pitted & Rusted D St 3 D St 3 SP 3 -

APPLICATION BULLETIN

APPLICATION CONDITIONS

Temperature: 55°F (13°C) minimum, 110°F (43°C)
maximum
(air, surface, and material)
At least 5°F (2.8°C) above dew point

Relative humidity: 85% maximum

APPLICATION  EQUIPMENT

The following is a guide. Changes in pressures and tip sizes may 
be needed for proper spray characteristics. Always purge spray 
equipment before use with listed reducer. Any reduction must be 
compliant with existing VOC regulations and compatible with the 
existing environmental and application conditions.

Reducer/Clean Up ...........Reducer #54, R7K54, R6K25

Airless Spray
 Pressure.........................2400 psi
 Hose...............................3/8" ID
 Tip ...................................019"
 Filter ...............................60 mesh

Reduction .......................R7K54 as needed up to 10% by 
volume

Conventional Spray
 Gun ................................Binks 95
 Fluid Nozzle ...................66

Air Nozzle.......................69 PB
Atomization Pressure .....60 psi
Fluid Pressure ................20 psi
Reduction .......................R7K54 as needed up to 10% by 

volume

Brush
Brush..............................Nylon/Polyester or Natural Bristle
Reduction .......................R6K25 as needed up to 10% by 

volume

Roller
 Cover .............................1/4"-3/8" " woven with solvent resistant core

Reduction .......................R6K25 as needed up to 10% by 
volume

If specifi c application equipment is not listed above, equivalent 
equipment may be substituted.

continued on back
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APPLICATION BULLETIN

APPLICATION PROCEDURES

Surface preparation must be completed as indicated.

Mix contents of each component thoroughly with low speed power 
agitation. Make certain no pigment remains on the bottom of the 
cans.  Then combine  one part by volume of Part A with one part 
by volume of Part B.  Thoroughly agitate the mixture with power 
agitation.  Allow the material to sweat-in as indicated.  Re-stir 
before using.

If reducer solvent is used, add only after both components have 
been thoroughly mixed, after sweat-in.

Apply paint at the recommended fi lm thickness and spreading 
rate as indicated below:

Recommended Spreading Rate per coat:
Minimum Maximum

Wet mils (microns) 4.0 (100) 7.0 (175)
Dry mils (microns) 2.5 (63) 4.0 (100)
~Coverage sq ft/gal (m2/L) 225 (5.5) 359 (8.8)
Theoretical coverage sq ft/gal 
(m2/L) @ 1 mil / 25 microns dft 896 (21.9)

NOTE:  Brush or roll application may require multiple coats to 
achieve maximum fi lm thickness and uniformity of appearance.

Drying Schedule @ 4.0 mils wet (100 microns):
@ 55°F/13°C @ 77°F/25°C @ 110°F/43°C

50% RH
To touch: 3 hours 1 hour 20 minutes
Tack free: 6 hours 2 hours 30 minutes
To recoat:

minimum: 6 hours 2 hours 30 minutes
maximum: 30 days 30 days 30 days

To stack: 18 hours 16 hours 3 hours
To cure: 21 days 14 days 7 days

If maximum recoat time is exceeded, abrade surface before recoating.
Drying time is temperature, humidity, and fi lm thickness dependent.
Pot life: 4 hours 4 hours 2 hours
Sweat-in-time: 1 hour 30 minutes 10 minutes

Application of coating above maximum or below minimum 
recommended spreading rate may adversely affect coating 
performance.

CLEAN UP INSTRUCTIONS
Clean spills and spatters immediately with Reducer #54, R7K54. 
Clean tools immediately after use with Reducer #54, R7K54. Follow 
manufacturer's safety recommendations when using any solvent.

DISCLAIMER
The information and recommendations set forth in this Product Data Sheet are 
based upon tests conducted by or on behalf of The Sherwin-Williams Company. 
Such information and recommendations set forth herein are subject to change and 
pertain to the product offered at the time of publication.  Consult your Sherwin-
Williams representative to obtain the most recent Product Data Information and 
Application Bulletin.

PERFORMANCE TIPS

Stripe coat all crevices, welds, and sharp angles to prevent early 
failure in these areas.

When using spray application, use a 50% overlap with each pass 
of the gun to avoid holidays, bare areas, and pinholes. If necessary, 
cross spray at a right angle.

Spreading rates are calculated on volume solids and do not include 
an application loss factor due to surface profi le, roughness or po-
rosity of the surface, skill and technique of the applicator, method 
of application, various surface irregularities, material lost during 
mixing, spillage, overthinning, climatic conditions, and excessive 
fi lm build.

Excessive reduction of material can affect fi lm build, appearance, 
and adhesion.

Do not apply the material beyond recommended pot life.

Do not mix previously catalyzed material with new.

In order to avoid blockage of spray equipment, clean equipment 
before use or before periods of extended downtime with Reducer 
#54, R7K54.

Application of coating above maximum or below minimum 
recommended spreading rate may adversely affect coating 
performance.

Quik-Kick Epoxy Accelerator is acceptable for use. See data page 
4.99 for details.

Insuffi cient ventilation, incomplete mixing, miscatalyzation, and 
external heaters may cause premature yellowing.

Excessive fi lm build, poor ventilation, and cool temperatures may 
cause solvent entrapment and premature coating failure.

Refer to Product Information sheet for additional performance 
characteristics and properties.

SAFETY PRECAUTIONS
Refer to the MSDS sheet before use.

Published technical data and instructions are subject to change without notice. 
Contact your Sherwin-Williams representative for additional technical data and 
instructions.

WARRANTY
The Sherwin-Williams Company warrants our products to be free of manufacturing 
defects in accord with applicable Sherwin-Williams quality control procedures. 
Liability for products proven defective, if any, is limited to replacement of the de-
fective product or the refund of the purchase price paid for the defective product 
as determined by Sherwin-Williams.  NO OTHER WARRANTY OR GUARANTEE 
OF ANY KIND IS MADE BY SHERWIN-WILLIAMS, EXPRESSED OR IMPLIED, 
STATUTORY, BY OPERATION OF LAW OR OTHERWISE, INCLUDING MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
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Secondary Containment Crack Repair and 
Surface Epoxy Paint Coating





Exhibit D1-9 

Secondary Containment Crack Repair and Surface Epoxy 
Paint Coating 

Immediate Small Crack Repair (Container Storage Area 1)

All cracks and/or gaps in the containment are to be immediately repaired (or as soon 
as possible if inclement weather prevents the immediate repair) by branch personnel 
on the same day that the inspection discovered the flaw. This can be accomplished by 
thoroughly abrading and cleaning the surface to be repaired.  Once the surface is 
prepared, apply a coating over the crack using a compatible, equivalent coating 
material (see below for example compatible coating materials for the respected areas). 

Note: Due to the chemical make up of material coatings and the surface to be 
repaired, weather conditions may dictate the application of the repair. The 
surface being repaired must be clean and dry. Repairs must not be made either 
during or after rain and snow events until the surface area is completely dry. 
Extreme temperatures may also affect repair times. At temperatures >100F the 
epoxy resins in the material coating will react too quickly for the repair to be 
successful. At temperatures <32F (some coating brands suggest not applying if 
the temperature is <50F) the epoxy resins in the coating material will not react, 
creating an unsuccessful repair. 

Large Crack Repair 

If the scope of work is beyond the branch’s resources then branch personnel must 
temporarily repair the crack as outlined above and notify your branch engineer of the 
problem so that they may schedule a contractor to make a permanent repair. 

Immediate Small Coating Repair (CSA 1 & 2 and R&F containment pans) 

Minor coating degradation (small patches of coating missing or flaking) are to be 
immediately repaired (or as soon as possible if inclement weather prevents the 
immediate repair) by branch personnel on the same day that the inspection discovered 
the flaw. This can be accomplished by thoroughly abrading and cleaning the surface 
to be repaired.  Once the surface is prepared, apply a coating over the area using an 
equivalent, compatible coating material (see below for example compatible coating 
materials for the respected areas).  



Note: Due to the chemical make up of material coatings and the surface to be 
repaired, weather conditions may dictate the application of the repair. The 
surface being repaired must be clean and dry. Repairs must not be made either 
during or after rain and snow events until the surface area is completely dry. 
Extreme temperatures may also affect repair times. At temperatures >100F the 
epoxy resins in the material coating will react too quickly for the repair to be 
successful. At temperatures <32F (some coating brands suggest not using if the 
temperature is <50F) the epoxy resins in the coating material will not react, 
creating an unsuccessful repair. 
 
Large Coating Repair 
 
If the coating is delaminating in large areas (lifting from the surface) then re-coating 
of the entire containment area may be necessary.  Branch personnel must temporarily 
repair the area as outlined above and notify your branch engineer of the problem so 
that they may schedule a contractor to make a permanent repair. 
 

Location/Material Thickness/ Recommended Materials 
 
Drum Storage Areas Over Concrete: Minimum Thickness: new construction 125 mil 
(1/8”) 
All new construction Drum Storage coatings shall contain an aggregate of garnet, granite 
or equal. An example product includes: 
- Sherwin Williams TILE-CLAD® HIGH SOLIDS. 
- Sherwin Williams Anchor Paint (if aggregate is not needed). 
Equivalent products may be substituted, repairs of low traffic areas or small sections do 
not require aggregate. 
 
Safety-Kleen’s standard color for all concrete coatings is medium to dark gray.   
 
The following are minimum physical strength requirements for containment area 
coatings:  
Tensile Strength: Min. 3000 psi (ASTM D307) 
Bond Strength to Concrete: 400 psi (ACI committee #5031 PP 1139-1141 concrete 
failure) 
Shore D Hardness: 85 – 90 (ASTM D-2240/Shore D Durometer) 
Flexural Strength: 1300 psi (ASTM C-580) 
 
Drum Storage Areas: 
Coating must resist the impact and abrasions of wheeled carts, fork trucks, drums and 
normal operating conditions. 
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TANK SYSTEM CERTIFICATION 

I have supervised the installation assessment dated February 26, 1993 of the used 
mineral spirits and drum washer/dumpste r storage tank system at the Safety-Kleen 
Corporation facility in Boise, Idaho. The EPA LD Number for the facility is IDD 981770498. 

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

Rick A. Bartelt 
Registered Professional i ':ngineer 
Idaho Temporary Registration Numbe; 93-2833 

O uesTec Corporation 
4812 Santana Circle 
Columbia, Missouri 65203 
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This report document s the installa tion assessment for the used mineral spirits and drum 
washer/dumpster s torage tank system at the Safety-Kleen facility in Boise, Idaho. The 
assessment was conducted to address the requireme nts of 40 CFR 264.192, 40 CFR 264.193, 
and the corresponding requirements of the Ida ho Rules, Regula tio ns and Standards for 
Hazardous Waste Title I, Cha pter 5, 01.05008. 

SYSTEM DESCRIPTION 

Liquid used min ..: ral spirit s is picked up from offsite ge nera tors in 16 and 30 gallon drums 
and brought to the Safe ty-Klee n Service Cente r where it is tra nsferred into one of two 
hooded dumpsters. O ne of the dumps te rs is equipped with a drum washer. From the 
drumwasher or dumpster, it is pu mped into a st ee l aboveground vertical storage tank 
through a steel piping arra ngement. Period ically, the used minera l spirits is transferred fro m 
this storage tank to a la rge ta nker trllck hy which it is take n to a recycling facility. The 
sludge, solids and trash tha t accumula te in the tank a re re moved through the manway by a 
vacuum truck and ta ken o ffsite fo r reclama tio n. 

T he drum washer unit was manufactured spe cifica lly for Sa fe ty-Kleen by Southwest 
Industrial Constructors. The unit utilizes the used minera l sp irits to clean the re turned 
drums. Drawings for the unit a re in Appendix A. 

The drum washer is located in the ReturnfFili ,helter which has a series of interconnected 
metal pans for containment. 

The storage tank is a ve rt ica l cylinder with a sha ll ow co ne roo f, and a flange and di sh 
botto m. The tank is suppo rted by a 24 inch high skirt with fo ur portholes which allow fo r 
ta nk bottom leak inspec tions. 

The tank is located in a stee l re inforced concre te diked conta inment area. T he tank is 
ve nted to the atmos phere, a nd it is equipped wi th a gauge fo r daily liquid level readings and 
a liquid level alarm whi ch prov ides a udio anJ visu al ale rts whe n the tank volume reaches 
95% of the permitted ca pacity. 

A vicinity map, site pla n, a ta nk farm plan, and a system schema tic can be found In the 
exh ibit section, Exhibits 1, 2, 3, and 4 res pect iv..: ly. 

For the purpose of this assessment, the la nk sys t..:m shall be defined as the tank, the piping 
fro m the tank to the truck access connectio n, the piping fro m the drum washer and 
dumpster in the re turn/fill dock to the tank, the drum washer a nd dumpster, the dike which 
serves as secondary containme nt for the tank, and the metal pa ns which serve as secondary 
containment for the Re turnlFill Area. 

-------a~s 
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INSTALLATION ASSESSME T - (40 CFR 264.1921 

O n January 18 and Fe bruary 13, 1993 visua l inspections were made of the tank sys te m by 
QuesTec Corporation. F irst, the tank system was evaluated for compliance with the design 
drawi ngs and the applicable sta nda rds. Second, the system was exam ined for we ld breaks, 
punctures, cra cks, leaks, corrosion, erosion, scra pes of protective coat ings, and other 
structural da mage or inadeq ua te construction. T he mea ns o f inspection was bot h visual a nd 
by the use of a n ultrasonic thickness meter for measureme nt of the tank wall thickness. The 
findings a re documented in the inspection record , see Appe ndix B. 

1. 	 Installation inspection - [40 CFR 264. 192(b )] 

T he visual inspec tion revealed only one significant devia tion from th e design drawings 
or the a pplicable codes. T he drum washer unit was not lis ted . Since, the unit is not 
li sted the return/fill shelte r must mee t the requirements for a use , dispe nsing and 
mixing room. To accomplish this a fire extinguishing system needs to be insta lled in 
the return/fill she lte r. 

There are a few minor devia tio ns from the design drawings in Append ix A They are 
as fo ll ows: 

A 	 T ank Farm Concre te Plan #118308·5000 and T a nk Farm #1 Sections 
and Details -# 11 8308-500 1: The e levatio ns for the pad a nd fl oor 
indicate a pad he ight of 8". The sectio n indicates by the dimensions 
that the pad height is 4". A 4" pad was constructed. 

B. 	 Ta nk Farm Concre te Plan #11 8308·5000 and Tank Fa rm #1 Sect io ns 
and Details #11 8308·5001: The sum p is shown circu lar with a 2'-0" 
diamete r. A square 2'·0" x 2'-0" sump was installed. 

C. 	 Tunk Farm Concrete Plan #11 8308-5001 a nd Tank Farm #1 Sections 
and Details # 118308·5001: A joint is shown in the wall 8" up from th e 
fl oor. T he wall was poured monol ithica lly. 

D. 	 Tank Fa rm Concrete P la n #11 8308·5000: Note # 4 calls for fib rous 
reinforced concrete. The concrete was not fi brous reinforced . 

E. 	 T ank Farm # 1 Sectio ns and Deta ils # 118308-500 1: T he pump pad is 
shown as concrete . A meta l pad with vibration isola ting pads was 
installed. 

F. 	 Tank Farm a nd Rt;! turn/Fill Piping Equipment Plan #11 8301-2001: 
The pipe routing is slightly diffe rent than the pla n. 

G . 	 Waste Solven t Piping Deta il s #11 8308·2516 : The order of th e 
emerge ncy va lve and the ba ll va lve is switched so that the emergency 
valve is closes t to the ta nk. 

----------- J1IJE~ 
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H. 	 High Level Ala rm D rawings 118308-4500, 118308-4502, 118308-4503, 
118308-4504, a nd 200401-4506 are for a Drexel Brook sys tem. A Level 
Devil system was installed . 

l. 	 D rum Washer Sch ematic and Insta llation Detail #118308-3508: The 
recircul atio n pump is shown above the grating. The pump was 
installed be nea th the grating. 

These minor devia tions fr ::> m the design drawings a re not considered to have an 
impact on the tank system. 

The tank and piping were visually inspected , air pressure tested by ot hers, and wall 
thickness of the tank was meas ured to find weld breaks, punctures, cracks, co rrosion, 
o r any other defects in the tank and piping. No defects were found. Results of the 
air tightness tests, and ultrasonic thickness measurements are in Appe ndix B. The 
successfu l air pressure tigh tness les t indica tes the integrity of the tank and piping and 
lack of weld breaks, punctures, cracks or corrosio n. The ta nk and pipe a re new with 
no visible signs of corrosioOl. The tank will be pa inted when weather conditions are 
more favorable . The wall thickness measureme nts indicate wall thickness is adequate 
and that there is no significant wall thinning due to corrosion. 

The inspection of the seco:ldary containment structures is dealt with in detail under 
the 264.193 analysis. In summary, tile secondary containment is adeq uate and 
without cracks, scrapes, or ot he r defects. 

Overa ll, the constructio n essentia lly cunforms to the design drawings and the 
applicable codes, and has been pe rformed in a workmanlike manner. There are no 
signs of structural da mage or inadequate constructio n or installation. 

2. 	 Tightness T es ting - [40 CFR 264.1 92(d)} 

The tanks and piping were successfully tightness tested. See tes t report III 

Appendix B. 

3. 	 Ancillary equipment - [40 CFR 2G-U92(5)(e)] 

The piping is adequa tely supported e nsuring its protection against excessive 
stress due to sett lement, vibration, expansion or contraction. The piping is 
either located inside the reinforced concre te containment dike, between the 
dike and the re turn/fill shelte r, or in the return/fill she lter a nd is thus 
protected from physical damage. 
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DRUM WASHER/DUMPSTER ASSESSME T 

The return/fil l is equiped with a drum wusher supported by a dumpster and a dumpster 
without a drum washer. The drum washer uni t has a 162 gallon capacity and the dumpster 
has a 374 gallon capacity. T he drum washer a nd dumpster are vented to the atmosphere 
which p revents the units fro m becoming over pressurized . The liquid level is continuously 
monitored while the systems are in operation . A float swi tch engages the pump to empty 
the drum was he r and dumpster. The drum washe r and dumpster units a re located in a 
containment area consisting of metal pans. 

A visual inspection was performed which verified the correspondence be tween the drum 
washer and dumpster design and the actual drum washer and dumpster in service a t the site 
with one exception. The drum washer was not listed. Since the unit was not listed the 
return/fill shelter must meet the require ments for a use, dispensing and mixing room. To 
accomplish this a fire extinguishing sys tem needs to be installed in the return/fill shelter. No 
leaks, cracks, corrosion or any other deficiencies were found in the unit. 

SECO DARY CONTAINMENT ASSESSME T 

1. 	 Required date - [40 CFR 264.193(a)(1)j 

Since the tank system is new, sesondary containme nt that meets the requirement of 
40 CFR 264.193 must be provided prior to the tank being put into service. 

2. 	 Compatibility of the co nstruction ma ter ials with used mineral spirits - [40 CFR 
264.193(c)(1)] 

The diked secondary containmen t is lined with Semstone 140 Coating System and 
stain less steel under the tanks. The edge between the stainless steel and the epoxy 
liner is caulked with Sikaflex 1a. See Append ix B for Technical D a ta. 

T he con tainment pans in the Return/F ill Shelter are metal and require no liner. 

The waste mineral sp irits so lvent consists of mineral sp irits solvent and water, so lids, 
oil a nd grease. The primary hazardous charac teri sti c of the waste is ignitability. 
Safety-Kleen'S extensive experie nce storing this material has proven tha t the materials 
of cons truction which consist pr imarily of ca rbon stee l, concrete, epoxy cau lk and 
coa ting are compatible with used mine ra l spirits . 

L-__________________~_______________________~ 
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3. Strength and F ounda tion - [40 FR 264.193(c)(1), (2)] 

Per the inspection conducted on January 18, 1993 and the information provided by 
Kriezenbeck, the general co ntractor, the floor slab and walls of the tank farm, and 
the flo or and foundation of the retu rn/fill were constructed per the construction 
drawings. The rebar was inspected by M aterials Testing Corporation of Boise. See 
report in Appe nd ix B. Therefore, the tan kfarm floor should be capable of supporting 
the weight of a fu JI tank, the dike walls should be capable of withstanding the 
hydrostatic pressure fro m the d ike bein g full of water, and the floor of the return/fill 
should be capable of suppor ti ng the m inimal weight of the grating and ancillary 
equipment. 

4. Leak detection - [40 CFR 264.193(c)(3») 

The tank sys tem and the secon dary containment sys tems are visually inspected on a 
daily basis for the presence of a ny release of hazardous wa ste o r accumulated liquid 
in the secondary containment. 

5. Liquid removal - [40 CFR 264.193 (c)(4)] 

The liquid is removed from the secondary containment with a portable pump or with 
a vacuum truck. 

6. R equi rements for a vault system - [40 CFR 264.193(c)(3)] 

( i) 	 The secondary containment sys tem has sufficie nt design capacity to contain 100 
(ii) 	 percent of the capacity of the largest tank and the p recipitation fro m the 25-year, 24

hou r ra infall. See Appendix B for field measure ments o f the secondary co ntainment 

and containment calcula tions. Th e:: dike walls prevent run-on of precipitation into the 

secondary con ta inmen t system. 


The drum washer can contain 162 gallons of fluid. The dumpster ca n contain 374 
gallons of fluid. The metal pan conta inment a rea under the drum washer a nd 
dumpster has a containment capacity well in excess o f that combined volume. 
Precipitation can be excJudeu s ince the area is covered. 

(iii) 	 There are no joints in the containment struc ture for the ta nk. 

(iv) 	The interior of the concre te vault has apparently been lined with Se mstone 140, and 

stainless steel plates have been ins ta lJ eu under the tanks. The combination of the 

epoxy coa ting and the sta inless stee l p lates serve to prevent migration of the waste 

into the concrete. 


(v) 	The dike area has short walls which a llows for sufficient na tural ventil atio n to protect 

against the formati on of and ignition of vapors with in th e vault. 


J-------Q Uffi... 
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(vi) 	The tank farm is not subject to hydros tatic pressure, therefore it does no t need to be 
provided with an exterior mois ture barrier or be otherwise designed or operated to 
prevent migration of moisture into the tank farm. 

7. Ancillary equipment - [40 CFR 264.193(0 ) 

Mos t of the piping is within or above the secondary containment structure. The 
piping outside the secondary containment is welded. 

CONCLUSION OF ASSESSMENT 

Per the information contained in this re port, with one exception, the used mineral spirits and 
drum washe r/dumpster tank sys tem at the Safe ty-Kleen Branch in Boise, Idaho appears to 
be installed in accordance with the design drawings a nd the applicable codes, and to have 
sufficient structural st rength and compatibility with the wastes being stored. The secondary 
conta inment appears to be installed to preve nt migration of wastes or accumulated liquid 
out of the system. The return/fill shelter needs to have a fire extinguishing system installed 
so that it mee ts the requireme nts for a use, d ispens ing and mixing room. Once the system 
is installed, it appea rs that the ta nk system wi ll be in compliance with 40 CFR 264.192, 
264. J93. 

L------------------------ Q v.c:i.=-. .,...== 
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APPENDIX A 

Design Documenlalion 

The following drawings provided by Safety-Kleen describing Ihe used mineral spirits and drum 
washer/d umpster slOrage tank syslem design, and o lhe r design dala, were used in the ins tallation assessmen t. 
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Site Plan, 0001 A-I 

Tank Farm Concrete Plan , 5000 A-2 


Tank Farm # I Seclions and Delails A-3 


Tank Farm and Relurn/Fill Piping and Equipment Plan , 200 1 A-4 


Assembly Details for MOdular Bay Re lurn/Fill Shelter, EI 0967 A-5 


Drum washer Schematic and Installation Delails, 3508 A-6 
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Storage Tank Access Container Details, 2513 A-9 
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A-20SWIC Drum Washer Screen and Filter Details, 1001 
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B-3 TANK INSPECfION RECORD 

USED MINERAL SPIRITS 


For Safety-Kleen Corporation By Que,Tec Corporat ion 
Boise, ldaho Rick A. Bartelt, P.E. 
3 Pack Tank Farm, Tank instalIed - late 1992 Gary M cLagan 
Used Minera l Spirits Project No. 92105.3 

Inspection Date: I/1S/93 
2/13/93 

TYPE: 	 Aboveground, Vertical, cy lindrical, sha llow cone roof, flange & dish bottom 
steel 
DlA. 10'-6" HEI G H approximately 1S'-0" with 24" skirt 
12,000 Gallon Atmospheric 

LABEL: UL 142 - Aboveground Tank For Flammable Liquids. Not For Use 
Underground. #425654 

Mfr : 	 C.B. Inc. dba Topaz T ank a nd Manufactu rer, 2269 S. Liberty, Boise, 
Idaho S3705. Buil, to weak shell to roof design, this tank is provided 
with a long bo lt manhole test pressure not to exceed 2.5 PSIG. 

NFPA 	D iamond: 0-2-0 

H aza rdous Waste: Hazardous Waste 

Materia l Stored: Used SOlvent 

Max. Fill Level: 11,400 Ga ll uns 

CO ND ITION: 	 Shell - satisfac tory. 
Bottom - satisfactor'j. 
Roof - satisfactory 
Welded Joints - satisfactory. 
Nozzles - satisfactory. 
The tank only has a primer coat of paint. 

SIG NS O F LEAKAG E : 	 one 

SIG S OF COR ROSIO N: Shell - satisfactory. 
Botto m - sa tisfactory. 
Roof - satisfactory. 
Welded Joints - satisfactory. 
Nozzles - satisfactory. 

-------------QUE~. 
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SUPPORT TYPE: 24" skirt with fireproof coating 

NORMAL VENT : Morrison Brothers # 548 - 3" 

EMERGENCY VENT: 	 Manway with loose cover - nuts are backed off to allow the 
cover to raise at least 1 Y2" per UL 142, and weak shell-to-roof 
design. Manway cover labeled, "T his Manway is provided with 
long bolts to permit emergency relief venting. Do not replace 
with shorter bolts." 

TANK CON ECfIONS: All pluggeu except three each with a ball valve and external 
emergency va lve. 

T A K WALL THICKNESS: Satisfactory. See UT test results. 

ANCHORS: The tank is anchored in four places. 

MINIMUM TANK SPACING SH ELL-TO- HELL: 3'-6" 

TAN K OPE INGS - UNUSED: Plugged 

TANK GAUGE: Varec 

TANK HLA: Level Devil 

-------jiUES ~ 



B·S 
r 	 PiPING INSPECfION RECORD 
USED MiNERAL SPlRITS 

For Safety-Kleen Corporation By QuesTec Corpora tion 
Boise, Ida ho Rick A. Bartelt, P.E. 
3 Pack Ta nk Farm Gary McLagan 
Piping Installed - Late 1992 Project No. 92105.3 

Inspection Date: 1/18/93 
2/13/93 

PIPE WALL TH eCKNESS: None take n because of insulation. 

PIPE MARKINGS: 	None visibl e due to insula tion. H owever, the general contractor said 
the same material was used for the used mineral spirits pipe and clean 
minera l spirits pipe. The clean mineral spirits pipe was marked as 
foJlows: 3 SCH 40 21 AST M A53 GR A. 

PIPE PAINTING: 	 The pipe was covered with insulation, and aluminum jacket which 
provides adequate corrosion protec tion. 

FL ~ XIBLE HOSE: 	Goodyear Flexwing petrole um hose 150 PSI WP. 

SIG NS OF LEAKAGE: None . 

SIGNS OF CORROSION: None. 

JOrNTS : 	 AJI pipe joints were either threaded, welded or flanged. 

F ITTINGS: 	 The fittings were no t visible, but those used on the clean mineral spirits pipe 
were as specified in the design drawings or cqual. 

VALVES: 	 AJI valves are as specified in the design drawings or equaL 

FLANGES: 	 The flanges were not visibj P but those used on the clean mine ral spirits pipe 
were as specified in the design drawings or equal. 

PIPE SUPPORTS: 	 Pipe suppo rts are located at a maximum spacing of 8 fee t. 

PIPE PROTECTIO N: AJI piping is inside the tank farm, in return/fill, or between the tank 
farm and return/fill and is therefore protected. 

CONNECTION 
POINT LABE LS: Waste Solvent Out 

FILLING & EMPTYING CONNECnONS FOR CLASS I, CLASS II, a nd CLASS lIlA 
LIOUIDS: 

a . Located outside of buildings : yes 
b. Minimum of 5 feet from any building opening: yes 
c. Closed liquid tight when not in use : yes 

-------------g~ES.. 



CONTAINMENT INSPECTION RECORD 

CONCRETE DlKE 


For Safety-Kleen Corporation 
Boise, Idaho 
3 Pack Tank Farm 
Year Built - Late 1992 

By QuesTec Corporation 
Rick A. Bartelt, P.E. 
Gary McLagan 
Project No. 92105.3 
Inspection Date: 1/18/93 

2/13/93 

DES R IPTION: Open concrete vault type with two 12,000 gallon vertical tanks, skirt 
mounted; one for waste mineral spirits, one for clean mineral spirits. 

DlMENSIONS: Inside 48'-6" x 2C'-6" with 8" thick walls 

WALL HEIGHT: NE 351/2" 35 3/4" NW 35" J2: SE 37" 37 1/8" 
SW 36 1/2" 36 3L4" 

Measurements are to the top of the epoxy coating which is 

approximately 3/4" below the top of the dike wall. 


HOUSEKEEPING PAD: 40'-6" x ]3'-0" x 4 1/2" to 5 1/2" 

CONTAlNMENT LI ER: The liner was Semstone 140 epoxy paint, Sika 1a caulk, 
and stainless steel plates on the pads. 
Condition: Satisfactory 

JOINTS: No joints - walls and floor poured monolithically. 

WALL CONDITION: No cracks. 

FLOOR CONDITION: No cracks. 

FOU DATION CONDITION: No visible deficiencies. 

LIQUID R EMOVAL METHOD: Remove liquids that accumulate in sump with a 
hand pump or vacuum truck. 

SIG NS OF LEAKAG E: None 

SUMP: size: 2'-0" x 2'-0" x 21" deep 
leaks: No visible leaks 
blind or capped pipe: blind 

COMB STIBLE MATERIALS STORED IN T F: None 

PI PING OUTSIDE CONTAINME T: AJ I piping is located inside the tank farm or the 
re turn/fiJI area except for the pipe running be tween the two which is welded. 

SIG NS OF E ROSION: None 

~-------------------_Q-u~~. 
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CONTAINMENT INSPECTION RECORD 

RETURN/FILL AREA 

For Safety·K1een Corporation 
Boise, Idaho 
Return/Fill Area 
Date Installed: Late 1992 

By QuesTec Corporation 
Rick A. Bartelt, P.E. 
Gary McLagan 
Project No. 92105.3 
Inspection Date: 1/18/93 

2/13/93 

DESCRIPTION: Six metal pans 
containment. 

interconnected with pipe allowing for combined 

DIMENSIONS: Four pans are 9'·]0" x 5'-5" a nd two are 9'-11" x 5'-5". 

PAN CONDITIO : Satisfacto ry 

PAN INTERCONNECIT G PIPING : 	 All pans are interconnected. The pipes are 
weldc:d on both sides. 

PAN FLASHING: 	 A.II spaces between pans are covered with metal flashing as are the 
spaces between the pans and the walls. 

LIQUID REMOVAL M ETHOD: Remove liquid s that accumulate with a hand pump. 

SIGNS 0 LE AKAGE: None. 

OTHER OBSERVATIONS: 	 There are 14 square steel posts that are within the 
containment. The base of the post is welded to the pan, 
thus maintaining the integrity of the containme nt. There 
are several anchor bolts that come through the bottom 
of the containment pans. They are welded on the top 
and bottom of the nut, thus maintaining the integrity of 
the containment. 

----------------BuEs.:-. 
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8- 8 
SITE: SA fETY - KLEEN 

BOISE, 10. 

DATE: 1- 18-93 

JO B ;I : 92 10 5 .3 

INSPECTO R: RAB 

UT TAN K WALL THICI< NE SS TEST 
POINT # 

G) 


0 

(0 

(:) 

15> 

C~ 

CD 

~) 

NORT H 

.179 


.1 90 


.1 97 


.2 50 


• 

• 

.2 36 


EAS T 

. 189 


.19 1 


.190 


.250 


. 268 


SOUTH I WEST 

. 19 3 
 . 185 


. 19 2 
 .1 85 


. 200 
 . 18 5 


.2 50 
 .2 51 


• • 
-

•L • 

• • 

.26 
 .260 


• TANK S RFAC E OVERED WITH NSULATlml 

I· USED MI NERAL SPIRITS VERTICAL TANK ULTRASONIC THICKN ESS TEST 
NO SCALE 
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(~SoJL l "~ {WMTn 

0111 __ .~ . ~_ . l" ' J'''"'''''' 
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CU~,TCoH R : f./,q(-'IZt?"v Qad G,ws"./, PHOI~E : .:J:sc;, - 9s oo 

L OCATl eN: ,WEe 1j.---Li.eecz,A/ .l::-_ _ _ _ _ ___ _ _ ___ _= :Il-.:tS"L{-'-k

CUSTOt lI:R' S REF' ,: b"", k ;[? F;

FO R EI1Ai" : _ __Al].'"'f"'d....C,."i '--_ _ _ _ S lTE PHON -, 3 360 - 3778 

PPE- ON ST RUCT 1m " REV l EI,'J : DATE 9 -9:2, 

~ OPE OF ORK 

S I , ::: PL.AI'! Ar~[J GRADE S 

SU8C GrHRACTS L ET t. RE''! [EWED 

~,(, HE(J U !... E SET ril!e, PE',, ' I EldEr' 

5 I T E U':'YOUT / ;::[\,' 1EoW ; 


~, [ T E PHD OGRA PHED F:'( : _ _ __,~/::;:.:.-'?c..:,'___ _ _ ( [ ,;;T E ) I - 7 - 9.3
, _ 

D H'1E ,IS 1Or,!S AI 'I [ , GRp, [ lE :3 lJER! F I ED FOR: 

CAhJOPY ~ F OO:II~G~ Y) 

I SlAr~D &: ~ LA8~ (~,) 

UT [ U TY l OCATH, ORD ERED & CHEC KED (8, ) -7''---- (DATE) /tU
/

C 8 '() _ _ _EXCAVATEL) .1AT ER I AL T O: --------~rl---------

CO~11 ,1 EI~T S : 



- --- - - ---
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Tank a r;.j Pipe- IIJ ~ t a 1 l atl on Gh .-"ckl i -.::.t . D~I.:-"= Serv i ce Ca . 

PHOT O 

'I r-lr,lI( TY PE SM ){6",,",-~~1AHUrACTUF.EF TO,(Jt1- ~ 1;1",,1:; 

UI~LO{;DED 'y 7is'te {fi(11yf I IETHOD USE D (A!rf:v-< ______ _ _ 

OP N Ir-1G CIJI'lF I GLlF:AT I Or-r CH ECI-'ED ASH lI' lS r PU~:,I S S f Ill.a-,u,!? 
TAHI-' SI ZE , ( LD~GT 'I ) (CAP eTY ) I (VER IF IED BY) 

I? rf- I Mooo 
~r 1 

~ - ._._ _ 1 ,..LJ, vU 0 
1 • 

TN II< ~::; 

I 
1 iJ;/ 

1 ';1 11<, I [J EI,rr [ F j CAT I [<II : 
,U/ L ill ( SER Il) (U/ L ~) . SER ~) 

I 
T f'il li< ~i 5rzlA,~_I _a,e.I>?r~'V 1 rll' W ~2 I 

T HI II< il 3 _ (]JiJt-H. I W4[fe r.L.w-J - T,-::'I ·l~, 11-1 

so..,p ~ !j[' S T , 0.:T : Ei-JT rr;c SUFI-Met:: ' 
PHOTO ( ) 

F F' ESS UF: I:: HEU.. FOR '-'~,'~ FVED BY 

, ~"' -J..(/ Iv<: '-""7'--7<:

14- I / I~ ...;1" -' f _ ~'!c((_=""__I Ii" I -L.L--'-r- _ _ '>._~' _ >-=-:::..-;-..:.::..;;,--,,

__ 1_,__.. .._,, _ _ ____ ---'0" 
- - _ __ 1 I _ __,,?.L

I 

TANK fl4 I -:;:,.-<'-_ _ _ 


1 I / ' I 

il5 I I.
TANk i i $-' 

CliSTOI'lER REP~,'-JJL~ '<e.tIl,!~ pI:; CT~....~ 
~~ / 

COMt1ErH S , 

http:1AHUrACTUF.EF
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EX CA'v'ATl ON ~, SET TING 

TAI ~K HOLE DIMENS I Ilt,IS : 

OF TAI-If,S : 

i)ER F I ErJ E '( );* DATE (yL 
, ( -

(PH TO) 

" GT H c'J I l iTH DE PTH 

I.IHAT 1~' 8 EI~CH~I "'"R':c, r/~';t4-
/' 

FROiI -- --
TANKS SET kll TH CORRECT ALl GI~~'EbIT (!4JI'ih,URY ( ,) ",,1 ,10 SL OPE ( ) 

AS-8UI I T I ~OTE~ BY [lATE /- £-9J ( f"HO TO) 

FEF:11A I~(4 1 ,IT BAL L,c,ST? Y ES ': ) NO :X) IF YE Z , ST~T E T y r E: 

( PHOTO" 

YES , CH ECK IF: 

11 01-/ Tr; F: LJ ELLS: rll,IIIE,E": F<:EOU 1FFTJ C ! ;': E ; d i ~ m . 

1 S T EI1F' ORARY 8 LLAST I-.J EE DED? IF 

' PHITI), 

l YPE 0F QUERF II I. PFOTECTI UI I 

8 CKF ILL : .. P OT O c,f t,o;_c l<f 1 1 I ~d 
( i r ~ ~ ) t~nK~) 

.'..' I1-1{'oT ER I AL "--

F' , [;, ,,_ _ _ _ _SUPF' L. I ER $ /y.j 

T ( PE OF COMFAC T I G-.j : 

BY APFR. BY 

I1AI-.J UFACTURER'S f':HKL ST COl1FL Er 8Y : ___ _ ___ 

EXCAVATION, BACI(F I L L, TANI{ SET {,N D COMPACT I Ol~ APPROVED BY: 

CUSTOMER ; n ,S PECTOR)( DAT E/I,1it
--I,~7:,LLL---

COMMENTS : 
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TE-.r,k 2.nd Pi ~ €. Inst(~ll a~ i ':lr, Ch e ck li:. t. Dale 's ::::er'vlce Co . 

PIPI I~G ! 

-r TYPE or 
"¥ 7Yt'F of 

.\jC Pf.' Nr-,RY 

t" DOUBLE ",IALL ':' I F YES . T'{ PE E;YSTEI1 

'f DES CR I BE TE RM 11', ,<, T I m ,l OF f-'P; I I'1Ar~Y P I P I I,G; 

___ .-Jf_~y-+L~t!. i~/~---.--- - .. -. -~ - --
'f: HOt..1 A RE t1ETALLl C POPT fCN S OF PF ODUCT P l r ' !!",:; F'P ,'iT E CT EO'" 

3ACR(-'l F I CIA L ;:;NOD S I ~~ z;. 

CtT liER I SOLF. 101·1 F RO!; S O r l. (>E':·C P 'S E 

'i(' I)EPT H OF P l P JNG A 'I TAI,W S 

?C T I IAL DE T H AT T(':.II I(S 8 Y 

PHOT O ( )!JVEI-rr S PROPERt.. Y ::.L OPEO . S'( -44""11=---- . 
I N SF'ECT OR CU ST OI'IER 


DE PTH, P IPING AT F URTH ES T DI SP . 


ACTUAL DEPT H AT Fu R1 HE - T [l ISP. 8Y DATE 


STAGE r ( ) 01" I I ( ) (,-'AF' R RE Cl),)ER'(: I F YE S, LiE se R1BE Si S ,: 

TYPE OF OVERFILL PROTECTION 
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T a.nK d. r. d Pi pE' In s te l l Citi iJ n ChECK I ist. v a l e /s S i? r vice Co . 

pr P Jt~G, C01~T!I'>IUE O . . . 

PHOTO OF P rP I I~G L(dOUT 8Y 

sp~ c if ic 

PRH"IA RY 

F RC!l-1 TI,IK 

F F:OI1 TI II-: 

r R I-, ~I TN,: 

FROl1 TNK 

F ROt1 TI~k: 

iocati or,s ) 13"( DATE / - r-7'3 

P I PE TEST (F. r'~ s ~. L!f' e left on pi pi n g u nt il co.~crete.) 

PR ESSU r. E HELD FOR SOh P 8 '( OBSER') ED BY 
i I 

Ii 1 (, 0 II 1--.-.LJJIC_ _ I AUt",; 
I I 

14 ~. (po l( I / hI( ;1&...1.L ~ 
;:t 3 _ ___ 4 , • • _ "--.._-- .. - ... '-" .. - -- --. .- 

jj<j 

li5 

j- 8- 92.. 

COtl I1E!'IT 

TEST II'IG OF SE CO ~CtAR'( ~' r p : t 10 : 

PRES'" IRE HEU.' FOP SOAP 8Y 

F ROM T NK i41 

FRm1 T~lK 11 2 

FRor~ TNK 11 3 

FROM TI"K 114 

F RO~1 TNK li5 

IAI IH4ESS OF SECONDARY PI PING T EST 8Y : 

CUSTMR DA T E WSPECTR ____ DATE 

COMI1ENT S _ ___ ____ _ _ _ _ _____ ____ ____~ 
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W 

r 
..t 

T .; r. k and Pi p e l ns ta.l !,;,l iol ' eh c klist, Da le'·s Service Co , 

S P I LL PRE~}ENT ION , 

SUB -pur'IF 

~ ,'AF'OR RECO'JERY 

IN SP '( 


Jj.' 

"*

Y. 
'K 
-J.: 
;( 
'K 

#; 
-l( 

-If 

~'I i] DE L 

MODEL IN SP BY 

1'1 UD EL II ~SP BY 

11 0DEL J!&.t<-ec. INSP BY ~ 

~;U8-F' lW"P ',,'AUL T 
1~ I'-lhJIJLA , ? _ _ _ IF YE S , TY PE OF r101'; ITOP I NG 

:'/(. l iO[' EL 

S;:"Cf' F I LL : ,; PHOT O of 

[ ,AT E 

DATE 

DATE 

DATE /.2-.29-f'A 

DATE 

---~~-

DATE 

t'd,clo: f i I le d 
ra nk an d island 2.P f· ;:.. ) 

FY : ___ [)AT E 

___ _ F' , 0, "* ___ _ _SUF' L J ER 

TYPE OF COMPA CT ION : 

- ------ E',' 

BY - --- ,------- 

r SLAUD S : 

L ENGT II [,J I DTH 

III 
*~ 2 
« 3 
114 
115 
116 
117 
#8 

COMMENTS 

CUSTOI iER r;o; T E 
-- ---,-'- ----- 

GRADE PL AH BY DATE ERr FY 8Y DATE 
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Pn,)J~(l No _...;9:..:2::..1'-'0:..:5:..:..=3_____ 1J .1 l c . 2 - 24_--=...;;.3____ 

CONSUL TII'JG E Nt;II'J ~rR~ "OJoel 'fiLle 8 0 JSE. ID. 
,\j ~l:!1nnlcd. • ('\e<;... ·"..<ll · ." , rtl,.ron~ 1 J 

Su bJeCl_U S ED MINERAL SPIRITS INSTALLATION ASSE SSMENT 

Oe~d.£! w·r-=-TY.:..:J,--____ e x By RAB Pn'lim __. Fmol _ x_ 

SECONDARY CONTAINMENT CALCULATIONS 
::z. Pack Tank Farm Z - v'~TI C"' <- Tank(s) REFER ENC ES '::"1 If- I '? DATA 

Data: 

~ 
I--R -

h 

>h3 ~ 

------< 
-'// / ' / ,, //' / ~/" " . / ////// / /// 

VERTICAL STO RAGE TANK 
F&D BO TTO M 

NO SCAl.r 

• Note: Sump and sloped concrete slab 
volume not included (conservative) . 

•• U.S. Dept. of Comm. Tech. Paper No. 40 

h2 

. 111 

/\ 
Ll [lank le ngth] , ft.N t.A 

L [inside walilengthJ ft.~,s:o 

W (inside wall Width] ft .?P. ~f2 

[pad length] ,go. 50 ft . 

w [pad w;dth] I "> , C7 c:> ft. 

R [tank rod ius] .::::; . 7-~ ft. 

r [dish radius] ft .t to . :S:'" 
H (inside wall height) ft.2',5 z

hl [pad he;ght] ft.C2 "',." 
h2 [support height) Z" . ~C' ft . 

h3 (dish height] ft .1·1' 
h (tank segment height) ft.Q :::::<\ 

•• rainfall in. Z . <" 

Tank Sizes: 

Z I!"O . \Z-,~G1AL- . \ 10'- (pl'~ ~~ I'> ~O"'j . 
t AS4u H E:<; bl~ t2"At>1u.:::; =- IAl-ltc.. b,I>.i.-1e...TI:.-~ 

I (~.....ioT w..I~\ t2' , Oet:::¥'-. li~7 - Go' I~j FI'. t'> FSdT ..
Formulas Used: 

TANK SEGMENT HT. = h = H· 111 " h2 

SUBMERGED DISH HT. = h (sub) = h3 + h 

• DIKE CONTAINMENT VOLUME = (L)(VV) (H)(7.48 gal/cf) 

PAD DISPLACEMENT VOLUME = (l)(w)(hl)(7.48 gal/cD (number of pads) 


TANK DISPLACEMENT VOLUME 

Z

vert. tank, dished bottom = [1 /3 F )(h3)z (3r" h3) + 'II R h](7.48 gal/cD (number of tanks) 
vert. tank, lIat bottom (10 R h) (7.48 gal/ cD (number of tanks) 
vert. tank, cone bottom = [1/3 (11 )(h)(Rl· + R2~ + Rl(R2» + 'Ii R~ h](7.48 gal/cD (number of tanks) 

horiz. tank, flat ends = [R cos"' ((R" h / R) rad)] " [(R" h) J2(R)(h)" h' ](L1)(7.48 gal/cD(# of tanks) 

MISC. DISPLACEMENT VOLUME (Pumps, Piping. Supports, etc.) = 2% of dike volume 

LOCAL RAINFALL ALLOWANCE (25 yr./24 he) = ('ainfall/ 12)(L)(W)(7.48 gal/cf) 

T 

http:ainfall/12)(L)(W)(7.48
http:L1)(7.48
http:Rh](7.48
http:l)(w)(hl)(7.48
http:b,I>.i.-1e...TI


B-16 Ch c n l SAFETY KLEEN CORP . 
p~ --

ProJecl No . 9.,..2-,-' "'05"-."'.3'---_ _ _ _ Dole --=2_-..,,2"'4_--"9"'3, ____ 

CU"SVI TING ["GU;fEF:; I'roJ"ct r ,lIo BOISE, 10 . 
~~ tcCll\lnitti • E1ellrit::: • th.t • ( ')"'·lO'n., I~ 

S ,, ~)"e l J:l.S ED MINERAL SPIRITS INSTALLAT ION ASSESSMENT 

Deslgne ," ._TY,-,J'--____ ex By RAB r reli m __ f ino] __ x_ 

SECONDARY CONTAINMENT CALCULATIONS 
Calculations: 

(a) DIKE CONTAINMENT VOLUME ~ 

( "'",. '""") C r<P . ...,. ~ (z. .." Z-){j .... !o~ 

(b) VOLUME OF LARGEST TANK WITHIN DIKED AREA ~ 

(c) PAD DISPLACEMENT VOLUME ~ 


(40.~){i '5.o"')(: O;:;)('. -1S> 


(d) TANK DISPLACEMENT VOLUME = 

Ph " ( I +1 )~(~IS- I <II) t ."(q. z-;"/( . .;""\ ) ( 1 .4 5)('2 '> 

(e) MISC. DISPLACEMENT VOLUME = 

(. '" ~ )(2'1, -, I '-- '> 

(t) LOCAL RAINFALL ALLOWANCE = 

(. z: II Z ) { 'ib . =)(~. s-e»(, . 4& '> 

TOTAL EXCESS CONTAINMENT VOLUME [sum (a)-(I)] 

(r) I . ., l <- gal. 

(-) IZ 000 gal. 

gal.H :1':11 

--'(c---L)--,I..., ""c,o..:3"--"'--__ gal. 

_(>---L_--'4- 4- _ gal.) "'3~"'-_ 

--'(c-- -L)--,-I ... , ",Z_"',,---cLI___ gal. 

->.:(-tu)c........:4-:I:,-9""C'='-9'--___ 9 a I. 




B-17·, 	 ,ll0nl _ SAFETY K LEE N CORP. g. ---. 

• 
TOJe cL N _ 9""2=-1,-,0,,,5:.:... 2"-____ O', le ---=:02_--=2.:::.4_-=.9",-5 ____ 

CONSIJl TING EN'~l'lEERS Project 'f,Ue BOI SE ,-, -'-'10"'._____________ 
Mill . [le.:: lri.r.JiJI • (i,.! • (f'I~' 1""(1""'1~4 

SubJ'-cl USED MINERAL SP IRITS TANK DESIGN ASSESSMEN.l 

lJes IftnEi r_T-'-Y'-'J'--_ _ _ 

SECO"W APY CON IAlf .JMENl CALCUL TION S - RETURN/FILL SHE LTER 

SECONDt>.RY cor rTAII'H.I[IH BY ~ TAL PANS 


VOLU MF :0 ( ~'O)(:,,4':}( 9 83)( 4 P t h<;) + ( .<,C)(!:J L.c)(9 92)(2 PAI~S' = 130.3: .U,FT 


CONT,Il ii IJlErH CAP CI'Y = 160.. 32 CU,FT ( 7 .49 CA~/cu. FT . ) = 1,' 99 GAL. 


9 - 10 9 11 9 -10I 	 I~ I ~ I 
1"0 S ft.r l I IIPFI.F 

II'. TERCON ',E: niJ(. " 
P 5 (TiP) '~ " 

c 

" 

n • 
u u 

'P 

,,
IS" DF I'\E~AL PM,I - ' 5 -5" (T tF, ) --l 
( T rF' OF r) 

VEIN 


EXCESS r Or~TAIIIHEI ! I C,.';p ;,r J'f ,' = COI IT,l"IIMEt IT Cf·.PA.C1 1", ' - VOLl' \IE 0 ' t ARCEST CO,' iT A,NEP 

l JUMP ::' fI:P V'X Uk~E = 	 374 ' A 
1~ .,':,WJr ['RI " I WA<'HER VULUlvl E b l'l. 

C(IJiTAIIIIJlE JiT U,Ff.CITY I 1 -:'fQ '~A L , 

EXCESS CWTA,'II.-1U IT CAP/,Clrf = 1,: 97 r,t.L. - 37 .1 GAL = L~5 GI'L 

, 


http:Cf�.PA.C1
http:CA~/cu.FT
http:SECONDt>.RY
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MATERIALS C ONCRETE 
TESTING C OMPRESSrvE STRE TGTH 
CORPORATION TEST REpORT 

REpORT DATE: Ocr 13, 1992 PROJECT: SAFETY KLE E:'I 

CLIENT: SAFETY KLEEN CONTRACTOR: KRElZEi'lRPCK CONST R UCTORS 

FILE #: B92225-03 1 SUPPLI ER: TREASURE VALLEY CONCRETE 

Permit #: Not Reponed Truck #: 220 

.Mix ill : 400 Ticket II 882 

ff Of Yards: 9 Lnspcctor: Kevin Sagez 

Pour Location: Monolithic tank farm # I. 


~ Concrele CyllOders GroUt Cylinders 


MIX PROPORTIONS : 

Cement : 2120 /2 15 S 
ny " J9013 71 

W lI.tc:-: 1')0 

Co.:mc AM If l . 71-'0 /6910 
C~Asa_Ji2 . 

I' me A,gs :; 1 6860 1 7~OO 
f inc AU #2. 

,\dmJ x ;1'1. TJ1JJ.l: 
Adm: ; jr2 . WA I G 2 o..~ 

AJ:n;-.; ;::) : 
WIlh-rlCc.llu." 11 Rlli ll : 

TEST PROPERTIES & CONDITIONS: 

We3lhn-: C loudy 

Ambient Tcmptt:t tu re. uS 
Concrete Temp . (ASTM C 106-1 ): 82 

T ime D.'ll:::hcd . 807 
Time PIa.c: cJ. S'40 

% Air Content (ASTM C 2) I): 
Slump ( lnches) (ASTM C J-tJ ) : 

4 0 
1. 75 i 

UnII W..:ig.ht (ASTM C 13X): NOl Rqh.l 41~.J 

Yie ld (ASTM C 13 8): N OI R~port~ 

Wolcr Added (gals): " 
Spedficd rc (psi): 4000 

C:l.!i t D ate: 0;;1 2. 92 
II orCylinde~ ; J 

(.yuno.,Cylinder F :lJJut"1e Comprtl S'i I\'e Fradw'eCylindEr h .H Tes t CyhUlJC I" 
Typf'In D b.nlel~ r Date LO<ld Strength II e i~h( Area ARO 

)7<) 3>.0 G.:.n:100,700 6 182111 1 0" ~ , !12 i 
>716 6 2821 23 Oct 3.0.92 11 

}S1. 2 Oc( 30,925717 6 ltt!7 

Rcmari<s: Concrete was p!8cl:d by mech(lnlcaJ pumiJ anu vibrated tc consohdalJon. Sump well and rebar was placed ,IS 

per required by slJUctural plans. 

Respectfull y Submitted, 

o;;JZ:~CORPO~~TION 

DAVID O. CRM1 

DMSIOI'I MANAGER 

4050 Auown Way Nor h. Suite S ' Auburn, WA 98002 ' (206) 85C 7797 

230 Soulh Col~ Road ' BOISO, ID 837 09 (208) 376-4748 

1132 S.E. Sa mon - Portla nd, O 972 14 - (503) 238-3824 
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WELDER AND WELDING OPERATOR a UAUFlCAnON TEST RECORD 

Welder or welding operato(s name Alan Placey Identification no. 2 
Welding process SHAW Manual X Semiautomatic Machine ______ _ _ 
Position All 
(Fla~ horizontal. overhead or vertical  if vertical. state whether upward or downward) 
In accordance with procedure specification no _-"S:!:MA~W~l=--_ ____________ _ _____ _ 

Material specification SA J 06 B 
O· 3" Sch. 40 & 8 " Sch . 80lameter and wall thickness (if pipe) - otherwise. joint thickness _2..---'''''''~",:!~~'!o''--'~'!'':'''~~_____ 

Thickess range this qualifies J 18" - Unlimited 

FILLER METAL 

Specification no. AIl S 5. J Classification E6 010 / E7018 F no. __3_/_4_____ 
Describe filler metal (i f not covered by AWS specification) _____________________ 

Is backing strip used? _ __..!N:!!o<-_.,-;-=;--::-:-__~_:_--------------------
Filler m~tal ~,iameter and trade nam~ 1 / 8" Flee tweld Flux for submerged arc or gas for gas metal arc or flux 
SP I 1 / 8 Jetweld LH-70 \Lincoln) cored arc welding _-'-'NLI"'A___________ 

VISUAL INSPECTION (9.25.1) 

Appearance _ _ ..:G"'o"'o:..:d=-_ ___ Undercut ....:A:::C:.=c::c.!::p.::t::".::b:.:l~e:..-_ _ Piping po rosi ty None 

Guided Bend Telt R..ulll 

Type Result Type Result 

Face Bend ~aE1sfactory (\0 Det ec Ls Sloe Bend Satlstactory No Oef ec ts 

Face Bend Satisfactory - No De f ee ts Sid e Bend Satisfactory - No Defects 

Root Bend Satisfactory No Diif ec ts side Bend Satlsfactory - No Def ec ts 

Roo t Bend Satisfactory - No Defec t s Side 

cwI il 8105004 3 
Bend Sa tisfa c tory - No De fee ts 

Test conducted by ,I. Beefie I,f:avitt 
per AI, S 01.1- 90 

Laboratory test no. 
Test date 

2 
1 2-31- 92 

Flilet Test ROlu11l 

Appearance AII.t size _______ _________ _ 
Fracture test root penetration Macroetch ____ _________ 

(Describe the location. nature. and size of any crack or tearing of the specimen.) 
Test conducted by Laboratory test no. 

per Test date _ ___________ 

RADIOGRAPHIC TEST RESULTS 

Film Film 
identifi· Results Remarks Identifi Results Remar1<s 
cation cation 

Testno. ___________________________Test witnessed by ______________ _ ___ 

per 

We. the unders igned, certify that the statements in this record are correct and that tha welds were prepared and tested In 
accordance with the requirements of section 5. Part C or 0 of ANSIIAWS 01 .1, ( 1990 ) Structural Welding 
Coda-Steel. y..r , 

Manufacturer or co,:"por ~ALf"l=E CO. 
AuthOrized by /,I~.ft1 L. '.~ 

Form E-4 Date __--'-I_-~'t'_-_'7:....t..r_._________ 
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WELDER AND WELDING OPERATOR a UAUFICAnON TEST RECORD 

Welder orwelding operato~s name Br e t HacFee Identification no. __~l,,-___ 

Welding process SHAW Manual X Semiautomatic Machine ________ 

Position All 

(Flat horizontal, overhead or vertical - if vertical, state whether upward or downward) 

In accordance with procedure specification no _--"S~MA=W,-::-,l:-::-___ _ _______________ 

Malerial specification SA-l06-8 

Diameter and wall thickness (if pipe) _ otherwise, joint thickness 3" Sch, 40 & 8" Sch, 80 

Thickess range this qualifies 118" Unlilnited 


FILLER METAL 

E6010 I E7018 J I 4Specification no. AWS 5 1 Classification F no. _____ _ ___ 
Describe filler metal (if not covered by AWS specification) _ _ __________________ _ 

Is backing strip used? ___-'N,...o'-_.,--;=;-::::-_ _ ....,.-.,-_ _ __________________ 

Filler mp.tal diameter and trade nam~ 1/8" Flee tweld Flux for submerged arc or gas for gas metal arc or flux 
SP I 1I8" Jetweld LH-70 ( Lincoln) cored arc welding _-'N'-J/C!A-'-_________ 

VI SUAL INSPECTION (9.25,1 ) 

Ap pearance _ _ ..;:G:..:o;..:o;..:d'-____ Undercut _ -",c"-c"e"p,.,t...,,,,!1.., l"'e"--__ Piping po rosily None 

Guided Bend To.t Reoulto 

Type Resu!t Type Result 

Fac e Bend Satl.s r a c tor y - 1\0 Det ~tCS S loe Bene Satlsractory No Detec t s 
Face Bend Satisfactory No De f ec t s Side Bend Sa tisfac tory - No Defects 

Root Bend Satisfac tory No De t ec ts side Bend Satlsrac tory No Det ects 
Root Bend Sat i s f ac t ory No Defects Side Bend Sa t isfactor y - No De fe c r. s 

Cwi 1;810:> 064 3 
Test conducted by 1 Reese Leav itt Laboratory test no. _----,,,_=,.---;l~------

per AWS Tesl date _:::2Dl.1-90 ____----=1"c2_-~Jl=-- 9 =_________ 

Flilet Test Results 

Appearance Fillet size _________________ 
Fracture test root penetration Macroetch _____________ 
(Describe the location , nature, and size of any crack or tearing of the specimen.) 
Test conducted by Laboratory test no. ________ 

per Test date _ _ __________ 

RADIO GRAPHIC TEST RESULTS 

Film Fi lm 
identifi  Results Remarks Identifi  Results Remarks 
cation cation 

Test witnessed by _________________ Testno. ____________________________ 
per ___________________________________ 

We, the undersigned, certify that the statements in t~lis record are correct and that the welds were prepared and tested In 
accordance with the requirements of sectior. 5, Part C or 0 of ANSI/AWS 01.1, ( 1990 ) Structural Welding 
Code-Steel. year • 

Manufacturer or cont~r DALE .rV1CE CO. 

AuthOrized by _ /~(,,,_
) 

t· ~J~/,/l
~ 

Form E-4 Date _ _ _ ~/,-·_- -"'f'---<~~3L___________ 
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Procedure aualillcaUon Record (paR) # _____________ ___ 
Test Results 

TENSILE TEST 

Specimen 
no. Width Thickness Area 

Ultimate tensile 
load.lb 

Ultimate unit 
stress. psi 

Character of failure 
and location 

GUIDED BEND TEST 

Specimen 
No. Type of bend Result Remarks 

VISUAL INSPECTION 
Appearance Radiographic-ultrasonic examination 

Undercut RT report no: Result ______________ 

Piping poroSity UT report no: Result ______________ 

COnve~ty ___________________________________ FILLET WELD TEST RESULTS 
Test date _______________ _ _____ __________ Minimum size multiple pass Maximum sue single pass
Witnessed by _________________________________ Macroelch Macrcx:tch 

1. 3. _____ 1. 3. _____ 
2. _____2 

Other Tests 
AU-weld-metal tco.sion test 

Te~ilestrcn~h,ps i __________________________ _ 
Yield point/strength, psi _________________________ 
Elongatioo in 2 in., % ________________________ _ 

LaboralOry test no. 

Welder's name _______________________________ Clock nO . _______________ Stamp 00. 

Tests cooducted by Laboratory 

Test number 
Per ______________________________________ ___ 

We, the undersigned, certify thallhe statements in tbis record are correct and tbat tbe test welds were prepared, welded, and tested in 
accordance with the requirements of section 5, Part B of ANSI/ AWS Dl.l. ( 1992 ) Structural Welding Code-Steel. ,..,. 

DALE ' S SERVIC E COM ANYSignro 
or 

By-~~~~---~,6~~b---------------
Title ____Vi :::: dc:: n C.::o..:n"s:.;t"'ro.u::.c::.::t.::ic::o"''.;..::cc::e:....,:P:,:co.e=s;:;i:::: e:.::.:l::----.:: t:.._____ 
Date _ _ _ -=1.::2'-- .::3.::1'-- ..:,9.::2_____________ 

Form E-I (Back.) 
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WELDING PROCEDURE SPECIFICATION (WPS) Yes (x ) 
PREQUAU flED x QUAUFIED BY TESTING _ _ _ 
or PROCEDURE QUAtiFICAnON RECORD (PQR) Yes ( ) 

Id"'tifi~on#~S~MA~W~l~________~~~--_ 
Revision Q Dat< 1 2 31 92 By J R Leavi tt 
Authorizedby Norm Hobson Date 1 2- 31- 92Company N ame _....!D~A!!L~E:-:'~S~ R.:::.V=-~~C :O!M:!.!P!:!A!!NY!!...._S~E!C: I CE ~O

Welding Pro=s(o)_-'S:.:.MA'=""w'--_.,..-=--:-___ _ Type - Manual (X ) Semi-AutOmatic ( ) 
Supporting PQR No. (s);..~P'-r"-'e"'q"-'u'"a5!..... i l ... f"_"'ie"'d"'-,>L!olL.l.iDw.t,,-5_ Machine ( ) Automatic ( ) 

pasmaN 

Groove" Fillet 


JOINT DESIGN USED 
Position of Groove AU Fillet All 

Single ( ) Double Weld ( ) 
Type 

Venical Progression: Up ~ ) Down ( ) 
Backing Yo ( ) No ( ) 

Backing Material ELECI1UCAL CHARACTERISTICS 
Root Opening Root Faa: Dimens.ion 
Groove Angle Radius (J-U) Transfer Mode (GMAW) Short-Circuiting ( ) 
Back Gouging: Yes ( ) No ( ) Method Globular ( ) Spray ( ) 

CwTcnt: AC ( ) DCEP (X ) DCEN ( ) Pulsed ( ) 

BASE METAlS Other 

Code Sec tio n 1.2
Materi.al Spee. 


Type or Grarle 
 TECHNIQUE 

Thicknt>S Groove UDI lJD~tea Fillrt Unlimit:ed 
 Stringaor Weave. Bead S tringer or Weave 

Singl e Diameter (Pipc) All Multi-pass or Single Pass (per sUie) 
Number of electrodes One 

FlllERMETALS N/AElectrode Spacing Longitudinal 
AWS Spccifieation 5.1 

LateI-aJ 
AWS Oassifu:ation E60l0 / E7018 

Angle 

SHI:ELDING 

N/A N/ A 
Flux Gas N/ A Co ntact Tube to Work Dis tance 

Composition NonePo:ning
Elccuode·FJux (Oass) Flow RAte lllt<Tpass Oeaning:

Gas Cup Sin: 

POSTWELD H~~T 'ffiEATMENT 
50 °F 

PREHEAT 
Temp. N A Preheat Temp., Min. 

400 ·F TuneInl<rpass Temp., Min MllX 

WELDING PROCEDURE 


l oint DelailsCnn=tFiller Metals 

Passe< See prequalified joinLS in code:Ampoar 
TravelWeld Wan: Feed'l'ypco!t 
Spca!VoILoUya(.) Proc= D"",,  Polarity Speeda... 

Figu re 2J . Fill et Welds4· l rfMjn.20·27 3132 D.C.E.P. 40· 75 SMAWRool E6010 
4-l rfMj n. 20-27 75·1301111" D.C.E.P. 
4-1Z'IMin. Fig. 2-4 . Complete Joint 

PC':nelration Groove Welds 
20-27 90-175 D.C. E.P.5f3r 

4-12"fMj n. 20-27D.C.E.P. 70·11 0 SMAW E7018 3132"Filler 
4-12"Min. Fig. 2.5 - Pan iai Joint20·27 
4-lrfMjn. 

D.C. E.P. 90·160lIB" 
Penet ra tion Groove Welds 20·27 

4·12"/Mill. 
120·200D.C.E.P. 5f3r 

20·27170·270D.C.E.P. 3116" 

Fonn E·I (froDI) 

http:ateri.al


Return Fi ll Shelter and T ank Farm 
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Pip ing frum Tank to Return 
Fi ll Shelter 
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Piping from Tank to Access Container 

-------------- iju-E .-."i-••-



Pipe Connection at Access Container 

Freeze Connections 

• 
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, -"",'-41' 
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Tank Manufact urer's Label 

Tank La bels l 
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UL J 2 Label un M unway with Long Bolts 

Normal c:nts 
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Tank Gauging Chart 
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Tank Farm / Return and Fill Piping Plan 
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Tank Farm Containment Calculations 
 

  





Exhibit D2-5





Exhibit D2-6 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tank Farm Concrete Details 
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Concrete Tank Farm Plan 
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High Level Alarm Diagram 
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Used Solvent Process at Branch 
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Used Solvent Process at Safety-Kleen  
Recycle Center 
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Return and Fill Layout 
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Return and Fill Concrete Slab Detail 
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Drum Washer Isometric 
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Drum Washer Roll Up Door Detail 
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Drum Washer Capacity Calculations 
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ChemTec Spec Sheet 
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Marlow Pump Spec Sheets 
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Varec Tank Gauge Detail 
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TriHydro Corporation 
eqp • s 7 

I -

920 Sheridan Street 
Laramie, Wyoming 82070 

March 26, 2001 

Mr. Gary Olsen 

zmmtat 

(307) 745·7474 
FAX: (307) 745·7729 

Environmental Compliance Manager 
Safety-Kieen Systems, Inc. 
16540 Southeast 130th Street 
Clackamas, Oregon 97015 

02-19 

·w· m F' ''Z? 'Z:{ p mrtt'CF 5G577E5t: z:zc· 

Re: Spent Solvent Aboveground Storage Tank System Assessment, Safety-Kieen Systems, Inc. 
Service Center, Boise, Idaho (IDD 981770498) 

Dear Mr. Olsen : 

On March 6, 2001, TriHydro Corporation tested the shell thickness and inspected the spent solvent 
aboveground storage tank system (AGST) at the Safety-Kieen Systems, Inc. (S-K) Service Center, 
6334 Supply Way, Boise, Idaho 83716. The assessment activities were performed by Jeremy Sell, 
under the direction of Jack Bedessem, P.E. (TriHydro Corporation - Laramie, Wyoming). The 
purpose of this assessment was to evaluate the condition of the spent solvent AGST system, 
including a visual inspection of the emissions control devices (as per 40 CFR 264 Subpart CC 
requirements), pursuant to the facility permit conditions. 

This letter documents the results of the March 2001 assessment of the spent solvent AGST system. 
Per our January 9, 2001 correspondence and recent discussions, the scope of the integrity 
assessment included ultrasonic thickness measurements of the spent solvent tank, drum washer, 
and wet dumpster, inspection of the spent solvent tank cover and closure devices, verification of the 
high level alarm function, and general condition inspection of the spent solvent tank, return/fill 
station, and associated secondary containment areas. 

Summary of Integrity Assessment 

In general, the March 6, 2001 assessment consisted of shell thickness testing and visual inspection. 
Ultrasonic thickness measurements were taken from the accessible walls and bottom of the spent 
solvent tank, drum washer, and wet dumpster. A cursory visual inspection of the tank drum washer 
and wet dumpster, piping, and containment areas was also performed during the assessment. This 
inspection was conducted to assess the condition of the spent solvent tank system and identify 
potential evidence of leaks. This assessment also included inspection of the tank emissions control 
devices pursuant to the S-K monitoring plan and applicable sections of 40 CFR 264 Subpart CC. 
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Description of System 

Three vertical, aboveground storage tanks (12,000 gallons each) are located within a reinforced 
concrete secondary containment area (dike and floor slab). Two tanks are used for storage of clean 
solvent and one tank is used for storage of spent solvent (petroleum based spent parts washer 
solvent). The interior of the secondary containment area dike walls and surface of the floor have 
been coated with gray epoxy-type, chemical resistant sealant. 

The spent solvent AGST is constructed of carbon steel. The tank exterior is coated with white paint. 
According to the S-K branch manager, the tank was most recently painted in 1993. The base of the 
tank is supported vertically on a steel skirt and bolted to a reinforced concrete platform. A stainless 
steel plate is mounted between the tank support skirt and concrete platform. 

The spent solvent AGST has a maximum capacity of 12,000 gallons, and a reported nominal 
operating capacity of 10,800 gallons. The tank sidewalls are covered with an insulation jacket and 
heat tracing from the bottom of the tank to a height of approximately 10 feet. The tank 
manufacturer's plate was covered by the jacketing, so tank identification information was not visible. 
According to S-K personnel, the spent solvent tank was installed at the same time as the middle 
clean solvent tank. 

The middle clean solvent tank appears to be similar to the spent solvent tank without the insulation. 
The manufacturer's plate on the middle clean solvent tank indicates that the tank was constructed 
to UL 142 standards by Topaz Tank & Mfg. (Boise, 10). According to the branch manager, the spent 
solvent tank was manufactured and installed in 1993. The tank is vented to the atmosphere, has 
a liquid level indicator, and a high level alarm to prevent overfilling. 

Insulated abovegrade piping connects the spent solvent tank to a wet dumpster and drum washer 
in the return/fill station shelter. The drum washer, wet dumpster, pump, and filter are located within 
the steel containment pans of the return/fill station. A site plan of the tank system is presented in 
Attachment A Site inspection photographs are included in Attachment B. Field notes documenting 
the March 6, 2001 inspection are include in Attachment C. 

Ultrasonic Thickness Testing 

The integrity assessment included measurements of the shell/wall and bottom of the spent solvent 
tank and accessible walls of the drum washer and wet dumpster using an ultrasonic thickness 
gauge. Thickness measurements were collected from the exterior surfaces through paint coatings 
on the spent solvent tank, drum washer, and wet dumpster. 

Spent Solvent Tank System 

On March 6, 2001, ultrasonic thickness measurements were made using a StressTel T-Mike E and 
StressTel Probe (0.500", 5.0 MHz). The instrument was calibrated to a test block prior to 
implementing thickness measurements. Paint thickness measurements were made using a 
PosiTest FM measuring device. 
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Thickness measurements were taken at 241ocations on the tank shell above the jacketing, and at 
4 locations on the bottom of the tank. The tank bottom measurements were made through the 
access holes in the bottom support skirt. All measurements were made through the exterior paint 
coating. A schematic showing the measurement locations and results is included in Attachment C. 

The upper shell thickness (metal plus paint) measurements ranged from 0.191 inches to 0.270 
inches. The tank shell bottom readings ranged from 0.264 inches to 0.280 inches. 

Due to the continuous paint coating on the tank, there were no places on the tank where a bare 
metal thickness measurement could be obtained from the tank wall or bottom. Paint thickness 
measurements were made at two locations on each side of the tank using a PosiT est FM measuring 
device. The paint thickness measurements on the upper portion of the shell ranged from 4 mils to 
6 mils (0.004 to 0.006 inches). 

Based on the shell and paint measurements, the bare metal wall thickness in March 2001 ranged 
from 0.185 to 0.264 inches (measured total thickness minus paint thickness). In addition, the bare 
metal bottom thickness in March 2001 ranged from 0.258 to 0.274 inches (measured total thickness 
minus paint thickness). Note, paint thickness measurements could not be obtained from the bottom 
of the tank; therefore, the largest shell paint thickness was subtracted from the range of total 
measured thicknesses to estimate a bare metal bottom thickness range. 

The average bare metal thicknesses are greater than the UL 142 Standards for new tanks and the 
API 653 guidelines for tanks in service. UL 142 (Standard for Safety, Steel Aboveground Tanks for 
Flammable and Combustible Liquids) specifies a minimum shell thickness of 0.167 inches and a 
minimum bottom thickness of 0.240 inches for a new vertical carbon steel tank with a capacity of 
more than 1,100 gallons, and a maximum diameter of 144 inches. Note, the API Standard 653 
(Tank Inspection, Repair, Alteration, and Reconstruction) specifies that in no case shall the 
thickness of the tank shell be allowed to fall below 0.1 inches. 

Drum Washer and Wet Dumpster Units 

The ultrasonic thickness measurements were made using a StressTel T-Mike E and StressTel 
Probe (0.500", 5.0 MHz). The instrument was calibrated to a test block prior to implementing 
thickness measurements. Paint thickness measurements were taken using a PosiTest FM 
measuring device. The locations of the thickness measurements are shown on a schematic in the 
field notes (Attachment C). TriHydro understands the March 2001 drum washer and wet dumpster 
measurements will be used to establish baseline metal thicknesses for subsequent monitoring and 
assessment of potential corrosion. 

Thickness measurements were taken at 7 sidewall locations and 3 locations on the upper splash 
plate of the wet dumpster. Thickness measurements were made at 10 sidewall locations and 4 
locations on the upper splash plate of the drum washer. 

The sidewall thickness (metal plus paint) measurements ranged from 0.082 to 0.092 inches for the 
wet dumpster and from 0.071 to 0.094 inches for the drum washer. The upper splash plate 
thickness (metal plus paint) measurements ranged from 0.089 to 0.094 inches for the wet dumpster 
and from 0.072 to 0.077 inches for the drum washer. 
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Due to a continuous paint coating on the wet dumpster and drum washer, there were no locations 
where a bare metal thickness measurement could be obtained from the sidewalls or upper splash 
plate. The paint thickness measurements ranged from 4 to 6 mils (0.004 to 0.006 inches) for the 
wet dumpster and from 1.5 to 2 mils (0.0015 to 0.002 inches) for the drum washer. 

Based on the sidewall, upper splash plate, and paint measurements, the minimum bare metal 
thickness measurement on the upper splash plate was 0.083 inches for the wet dumpster and 0.070 
inches for the drum washer. The minimum bare metal thickness measured on the sidewalls was 
0.076 inches for the wet dumpster and 0.069 inches for the drum washer. 

Results of Visual Inspection 

A visual inspection was conducted to evaluate if there was any evidence of leaks from the spent 
solvent tank, drum washer, wet dumpster and associated ancillary equipment (piping, valves, pans 
and pumps). The inspection was also conducted to document the condition of the coating/sealant 
on the secondary containment area of the tank farm and the condition of the steel containment pan 
under the return/fill station. 

The spent solvent tank had been cleaned the day before the inspection and was empty at the time 
of the inspection. The drum washer and wet dumpster were approximately half full during the 
inspection. The results of the inspections are documented in the field notes in Attachment C. The 
following observations were noted during the inspection. 

Spent Solvent Tank System 

The epoxy sealant on the secondary containment appeared to be in good condition. The gray 
surface coating had been patched at several locations. Several small cracks and chip-outs were 
observed in the surface coating of the secondary containment area during this inspection. None 
of the cracks or chip-outs appeared to extend into the underlying sealant or concrete. Overall, the 
secondary containment area appeared to be in a condition satisfactory to contain leaks or spills. 

Minor chip-outs were observed in the tank exterior paint coating and around the top hatch. In 
general, the exterior paint coating on the tank appeared to be in good condition. Minor surface 
corrosion was observed at the paint chip-outs. There was no evidence of settlement observed 
along the tank bottom, support skirt, or concrete slab. During this inspection, there was no evidence 
of staining observed around the secondary containment area, tank, or piping that may have resulted 
from leakage. The insulation jacketing on the tank appeared to be in relatively good condition. 

Return/Fill Station 

There was no visual evidence of leaks from the components (pump, valves, dumpster/container 
washer unit and containment pans) or piping of the return/fill station. The exterior surfaces and 
welds of the drum washer and wet dumpster appeared to be in good condition. The exterior paint 
coating on the drum washer and wet dumpster appeared to be in relatively good condition. 
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The secondary containment pans of the return/fill station appeared to be in satisfactory condition, 
including the paint covering the interior containment pans. Evidence of minor incidental drippage 
from the routine dumping and filling operations was present in the secondary containment pans; 
however, no free liquids indicating a leak were observed during this inspection. No evidence of free 
liquids or staining was observed on the concrete around the perimeter of the return/fill station 
containment pans. 

40 CFR 264 Subpart CC Inspection 

In general, 40 CFR 264.1088 (Subpart CC) requires that the tank cover be visually inspected to 
confirm that all closure devices are in good condition and are closed with no visible gaps, holes, 
cracks, or other open spaces into the interior of the tank. The top of the tank, vent, and hatch were 
visually inspected from a manbasket lifted by a crane. The top of the tank and capped/sealed 
openings appeared to be in good condition. The surficial weathering was observed around the 
edges of the gasket beneath the manway cover; but no noticeable odors were observed at the time 
of the inspection. Therefore, the full thickness of the gasket should be intact. 

Conclusions of Integrity Assessment 

Based on the results of the March 6, 2001 assessment, the spent solvent tank system and ancillary 
equipment appears intact and of sound integrity. No evidence of leaks from the tank system, wet 
dumpster and drum washer was observed during the inspection. The secondary containment 
around the tank and return/fill station appeared to be competent and capable of retaining 
leaks/spills. 

S-K should continue to inspect the surficial coatings/sealants on the secondary containment 
areas/pans, tanks, dumpster, and drum washer on a regular basis. Observed cracks or chip-outs 
in the coatings/sealants should be repaired/patched, as necessary. S-K may also consider further 
inspection of the gasket seal under the manway cover on top of the spent solvent tank during future 
monitoring. If cracks are observed to extend through the width of the gasket, S-K should replace 
the gasket. 

A summary log of the March 6, 2001 inspection is presented as Table 1. A list of references for the 
inspection is presented as Table 2. The inspection field notes are presented in Attachment C. 

If you have any questions regarding this assessment or the recommendations provided above, 
please feel free to call us at (307) 745-7474. 
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Certification 

I, Jack Bedessem, have directed the assessment described in this letter report. My duties included 
scoping the assessment with field personnel, reviewing the results, and overseeing the preparation 
of this letter report. 

I certify under penalty of law that I have personally examined and am familiar with the information 
submitted in this document and all attachments and that, based on 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. 

Sincerely, 
TRIHYDRO CORPORATION 

~~~-
JZ'~dessem , P.E. 
Idaho Professional Engineer 
Registration No. 7119 

Attachments 
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~/_ _LdA. 
Jeremy Sell, E.I.T. 
Project Engineer 



Table 1. Spent Solvent Aboveground Storage Tank Inspection Log, Safety-Kieen Systems, 
Inc. Service Center, Boise, Idaho. 

Date and time of inspection: March 6, 2001: 11:00 am to 4:30 pm 

Name of inspectors: Jeremy Sell, TriHydro Corporation 
(363-001) 

Type of inspection: External - spent solvent tank 

Code/Year of constructionffype: UL 142/1993Nertical tank on steel skirt bolted to concrete pad 

Maximum/Operating capacity: 12,000 gal max.lmax. operating cap. 10,800 gal. 

Materials: Carbon steel shell with paint coating 

Roof conditions: Ap(>_eared satisfactory. 

Shell conditions: Appeared satisfactory 

Bottom condition: Appeared satisfactory 

Jacket condition: Appeared satisfactory. 

Foundation type/Condition: Steel skirt bolted to concrete pad/appeared satisfactory 

Internal structure condition: Not applicable 

Weld/Flange joint condition: Joints at ports and piping appeared satisfactory. 

Nozzle condition: Not applicable 

Lining/Coating condition: Appeared satisfactory. Minor surface cracks detected in sealant. 

Insulation condition: Appeared satisfactory. 

Level indicator: Appeared functional. 

High level alarm: Tested. Functioning properly. 

Safety/Pressure valve condition: Appeared satisfactory 

Signs of cracks: None observed 

Signs of leakage: No evidence of leakage from tank or piping 

Signs of corrosion: Minor surface corrosion in paint chip-outs. 

Signs of erosion: None observed 

Ultrasonic Tank Thickness Refer to Attachment C 
Measurements 

Operating conditions: Ambient temperature and pressure 

Reference inspection records: Not applicable 
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Table 2. List of References, Spent Solvent Tank Integrity Assessment, Safety-Kieen Systems, 
Inc. Service Center, Boise, Idaho. 

December 1995, API Standard 653, Tank Inspection Repair, Alteration and Reconstruction. 

November 1995, API Standard 575, Inspection of Atmospheric and Low-Pressure Storage Tanks. 

April1993, UL Standard 142, Standard for Safety, Steel Aboveground Tanks for Flammable and 
Combustible Liquids. 
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Photo 1: Spent solvent tank system and secondary containment area 

Photo 2: Influent piping to spent solvent tank from return/fill station 
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Photo 3: Top hatch (gasket) of spent solvent tank 

Photo 4: Crack in the secondary containment coating 
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TANK SYSTEM CERTIFICATION 

I have supervised the design assessment dated January IS, 1993 of the used mineral 
spirits and drumwasher storage tank system at the Sa fety-Kleen Corporation facility in Boise, 
Idaho. The EPA ID Number fo r the facility is 100981770498. 

With regard to thi s duty, I certify under pena lty of Jaw tha t this document and all 
a tt achme nts were prepared under my direction or supervision in accordance with a system 
designed to assure that qual ified personnel p roperly gather and evaluate the informat ion 
submitted. Based on my inquiry of the person or persons who manage the system, or those 
persons directly responsible for gat hering the informa tion, the informa tion submitted is, to 
be the best of my knowledge and be lief, true, accurate, a nd complete. I am aware that there 
a re significant pena lties for submitting false information, including the possibil ity of fin e and 
imprisonment for knowing violations. 

Rick A. Bartelt 
Registe red Profess ional l ' ngineer 
Idaho Temporary Registration Num ber 93-2833 

QuesTec Corporation 
4812 Sa ntana Circle 
Columbia, Missouri 65203 
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This report documents the design assessment for a used mineral spirits and drumwasher 
sto rage tank system at the Safety-Kl een fa cil ity in Boise, Ida ho. The assessment was 
conducted to address the requireme nts of 40 CFR 264.192, 40 CFR 264.193, and the 
corresponding requirements of the Idaho R ules, Regulations and Standards for H aza rdous 
Waste, Title 1, Chapte r 5, 01.05008. 

SYSTEM DESCRIPTION 

: _'quid used mineral sp irits is picked up from offsite gen era tors in 16 and 30 gallon drums 
and brought to Safety-Kleen Service Center wh ere it will be transferred int o o ne of two 
hooded drumwashers. From the drumwas hers, it is pumped into a steel aboveground 
ve rtical storage ta nk through a steel piping a rrangeme nt. Pe riodically, the used mineral 
sp irits will be transferred from this sto rage tank to a large tanker truck by which it is taken 
to a recycling facility. The sludge, solids and trash that accumulate in the ta nk are removed 
through the ma nway by a vacuum truck and taken offsit e for recla ma tion. 

The drumwasher units are manufactured specifica lly for Safety-Kle en by Southwes t Industrial 
Constructors. The units utilize the used mineral spirits to clean the returne d drums. 
Drawings for the unit a re in Appendix A. 

The drumwashers are loca ted in th e ReturnlFilI build ing whi ch has a se ri es of interconnec ted 
metal pans for containment. 

The storage tank will be a vertical cylinder with a shallow cone roof, and a flange a nd dish 
bot to m. The tank is supported by a 24 inch high skirt with four portholes which allow for 
tank bottom lea k inspections. 

The tank will be loca ted in a s tee l reinforced co ncrete diked co ntainment a rea. The tank 
is ve nted to the atmosphere, and it is equipped with a ga uge fo r daily liquid level readings 
and a liquid level alarm which provides bo th visual an d a udio ale rts when th e liquid level 
reaches 95% of the permitted ca pacity. 

;:o r purpose of this assessme nt, the tank sys tem shall be defin ed as the ta nk, th e piping from 
the tank to the truck access connection, the p iping from the drumwashers in the return/fill 
dock to the tank, th e drumwashers, the dike which serves as seco ndary conta inment for the 
tank, a nd the metal pa ns which serve as secondary conta inment for the R e. turnlFill Area. 

A general location map, a si te plan, a tank fa rm plan, a nd a sys tem schematic can be found 
in the exhibit section, exhibit s 1, 2, 3 and 4 respectively. 

-------------------Q UES.. .. 
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DESIGN ASSESSMENT 

1. Design Standards - [40 CFR 264.192(a)(1)] 

The design standards according to which the tank and ancillary equipment are to be 
constructed include the construction drawings provided by Safety-Kleen. See 
appendix A. The tank system design has been evaluated for compliance with the 
following codes: 

Underwriters ' Laboratory, UL 142, Standard for Steel Aboveground Tanks for 
Flammable and 'ombustible Liquids, 6th Edition. 
National Fire Protection Associa tion, NFPA 30, Flammable and Combustible 
Liquids Code Handbook, 1990 dition. 
American Concrete Institute, ACI 318-89, Building Code Requirement for 
Reinforced Concrete. 
American Society of Civil Engi neers AS E tandard 7-88. 
American National Standards Institute, ANSI B31.3, Petroleum Refinery 
Piping. 
American Petroleum Institute, API 2000, Venting Atmospheric and Low 
Pressure Storage Tanks. 
Uniform Build ing Code, 1991 Edition. 
Uniform Fire Code, 1991 Edition. 

Design calculations and a point by point evaluation of the system with respect to the 
applicable codes are found in Append ix B. 

The conclusion of the design review is that the tank system essentially conforms to 
the requirements of the applicable codes provided the tank system is built according 
to the drawings and typical Safety-Kleen construction practices. Items not specifically 
addressed in the drawings, but which are typical Safety-Kleen construction practices 
include the foJlowing. The tank and pipe are to be painted with three coat s of paint. 
The tank is to be L labelled and built to a weak sheJl to roof seam design. The 
dnlm washer unit is to be listed and approved according to the requirements of UFC 
79.803 (c). The fittings and flanges are to meet ANSI B31.3 requirements. The 
valves are to be either cast steel or ductile iron. The tank is to be labelled identifying 
the material being stored. 

2. Hazardous characteristics of the waste - [40 CFR 264.192(a)(2)] 

The clean mineral spirits solvent is labeled under the trade-n ame of "Safety-Kleen 
105 Solvent", so named because the flas h point of the so lvent is a minimum of 105 
F. Chemically, the solvent consists of a petroleum hydrocarbon fraction with boiling 
points between 310 F and 400 F. Impurities such as light aromatic hydrocarbons 
(LAHC) and chlorinated hydrocarbons usually constitute less than one percent of the 
total volume. The used mineral sp irits solvent consists of mineral spirits solvent and 
water, solids, oil and grease. 

The waste handling method at the Safety-Kleen ervice Centers resu lts in three types 
of mineral spirits waste, spent mineral solvent, bottom sediment in the tank and 
dumpster sediment. 

------------.~u~ 
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The primary haza rdous cha racteristic of the waste is ignitability (000 I). Oue to the 
presence of heavy metals picked up in the various cleaning operations, the solvent 
and sediment may exhibit the characteristic of toxicity using the toxicity characteristic 
leaching procedure (TCLP) (0004-D0 11, 0018, 0019, 0021-0030, 0032-0043). 

3. Corrosion pfCltection - [40 CFR 264. 192(a) (3)] 

The tank is above ground and does not have any direct contact with so il, therefore, 
no cathodic protection is required typica lly. Safety-Kleen design drawings specify that 
the tank be protected by a paint system which calls for the exterior tank surface to 
be prepared in accordance with the Steel Structure Pa inting Code SSPC-SP6 then 
painted with a primer coat of Sherwin Willia ms Zinc Clad III, and a n intermediate 
and finish coat o f Sherwin Willia ms DTM acrylic gloss. The design documents do not 
speci fy a paint system for the pipe. However, typical Safety-Kleen construction 
practice is to paint the pipe with a primer, intermediate, and finish coa ts of paint. 
The system components do not have any internal corrosion protection. Through 
research and experience, Safety-Kleen has determined that used mineral spirits is 
compatible with the typical materials of construction used for the tank systems. 
Therefore, the used mineral spirits stored in the tank system should not be corrosive 
to the steel tank and piping. 

4. Effects of vehicular traffic - [40 CF R 264.192(a)( 4)] 

This is an above ground tank system and consequently will not be affected by 
vehicular traffic. 

5. T ank Found ation - [40 CF R 264.192(a)(5)] 

The tank found a tion is designed to support the gravity load of full tanks plus wind 
or earthquake loads . See calculations in Appendix B. 

The tank is aboveground and is no t located in the 100 year fl ood plain. See 
telephone log of conversation with the City and the City's FIRM (Fl ood Insurance 
Rate Map) Panel 160002 001 7C dated April 17, 1984. 

According to the City Se nior Plans Exa miner in Boise, Idaho, the generally accepted 
depth for frost penetration is 24 in hes. However, the City recommends 30" for 
foundation depth . The tank farm design as shown in Section B, Safety-KJeen Orawing 
No. 5001, dated August 29, 1991 (see Appe ndix A) places the found at ion (at the 
edge of the tank farm) 3'-2" below "finished" grade, thereby providing adeq uate frost 
penetration depth. 

Based on our review of the design docu men t and avai lab le information, it appears 
that the tank foundation is adequately designed to avoid major distress o r loss of 
structural integrity. 
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6. 	 Ancillary equipment - [40 CFR 264.192(e)] 

The piping is to be supported a t a minimum of eve ry eight feet ensuring its 
protection against excessive stress due to settlement, vibration , expansion or 
contraction. All of the piping is loca ted inside the reinforced concrete containment 
dike and the Return(Fill shelter, or be tween the two, and is thus protected from 
physical damage. 

Most of the pipe has short runs with ends that are not fixed which allows for free 
expansion and contraction. The pipe with a longer run has enough changes of 
direction to allow for expansion and cont raction. 

DRUMWASIIER ASSESSMENT 

Each drumwasher unit has a 162 gallon capacity and is supported on a steel 
rectangular box. The drum washer is vented to the atmosphere which prevents the 
unit from becoming over pressurized. The liquid level is continuously monitored 
while the system is in operation. A float switch engages the pump to empty the 
drumwasher. The drumwasher unit is located in a metal shelter with 6" deep metal 
pans for containment. 

SECONDARY CONTAINMENT SYSTEM ASSESSMENT 

I. 	 Required date - [40CFR 264.193(a)( I )] 

Since the tank system wi ll be new, secondary containment is required prior to it being 
put into service. 

2. 	 Compatibility of the construction materials with used mine ral spirits - (40 CFR 
264.193(c)(I)] 

The used mineral spirits solven t consists of minera l spirits solve nt and water, solids, 
oil and grease. The primary hazardous characte ristic of the waste is igni tability. 
Safety-Kleen's extensive experience storing this material has proven that the materials 
of construct ion which consist primarily of carbon steel , concrete, and epoxy coa ting 
are compatible with used mineral spirits. See Appendix C fo r additional 
documentation. 

3. 	 Stre ngth and Foundation - [40 CFR 264.193(c)( I ), (2)] 

The calculations in Appendix B show th at the floor slab should have sufficient 
strength to support the weight of the full tanks. 

The calculations in Appendix B show that the di ke walls appear to be capable of 
withstand ing the hydrostatic pressure from the dike being full of water. 

The secondary containment system is above ground and should not be affected by 
veh icular traffic. 

--------------aUE$ -= 
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In the return/fill shelter, the weight from the grating, metal pans an d the ancillary 
equipment exerts a minimal load on the supporting concre te slab. Safety-Kleen's 
experience with simila r installations ve rify tha t tbe concrete slab and fou nda tion bave 
sufficient strength. 

4. Leak detection - [40 CFR 264.193(c)(3)) 

The 	tank syste m and tbe secondary containment system a re visually inspected on a 
daily basis for th e presence of any release of hazardous waste or accumulated liquid 
in the secondary cont ainment. 

5. Liquid removal - [40 CFR 264.193(c)(4)] 

The liquid is removed fro m the secondary containment with a portable pump or with 
a vacuum truck. 

6. Requirements for a va ul t sys te m - [40 CFR 264.193(e)(2)] 

( i) 	 The secondary conta inment system has sufficient design capacity to contain 100 
(ii) percent of the capacity of the largest tank and the precipitation from the 25-year, 24

hour ra infa ll. See Appendix B. The dike walls p revent run-on of precipitation into 
the secondary con tainmen t system. 

The drum washers ca n each contain 162 ga ll ons of fluid . The 6" deep metal pans 
under the re turn/fill shelter have a total con tainment ca pacity well in excess of that 
combined volume. Precipitation ca n be exclud ed since the area is covered. See 
Appendix B. 

(iii) 	 The only joint in the containment struc ture is in the wall about 8 inches from the 
bottom of the wall. The jo int is to be covered with 1/4" to 1/2" of chemically res istant 
sealant. 

(iv) 	 The interior of tbe concrete va ult is to be lined with an epoxy pain t as described in 
Appendix C to prevent migra tion of the waste into the concrete. 

(v) 	The dike a rea has walls that are only three feet high which allows for sufficient 
natura l ventila tion to protect against the fo rmation of and ignitio n of vapors within 
the vault. 

(vi) 	The tank farm is not subject to hydrostatic pressure, therefore it does not need to be 
provided with an ext erior mois ture barrier or be othe rwise designed or operated to 
prevent migration of moisture into the tank farm . 

7. Ancillary equipment - [40 C FR 264.193(f)] 

Most piping is within or above the secondary contai nment structure. The piping 
outside the secondary contai nment is welded. 
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CONCLUSION OF ASSESSMENT 

There are a few items that were not specifically addressed in the design drawings, but are 
typical Safety-Kleen construction practices. These items are listed in the Design Standards 
section of this report. Provided the construction is performed according to standard Safety
Kleen construction practice and the design drawings and other information contained in this 
report, the used mineral spirits and drumwas her tank system a t the Safety-Kleen Branch in 
Boise, Idaho appears to be adequately designed including structural strength and 
compatibility with the wastes being stored. The secondary containment appears to be 
designed to prevent migration of wastes or accumulated liquid out of the syste m. It appears 
that the tank system will be in complia nce with 40 CFR 264.192, 264.193. 
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Dcs i(!o Docu mentation 

The followin g drawings provided by Safety-Kleen describing the used mineral spirits and drum washer 
tank syslem design, and other design data, were used in the design assessment. 
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Solven t Tank HLA System Diagram, 4500 A-13 
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L.CT High Level Alarm Receiver SyslCm De tailS, 4504 A-16 

Solvent Wiring Details for Cont rol Panel # I (SK # 5346), 4506 A-J7 

Control Panel (SK # 5213), 4508 A-IS 

Control Panel (SK #5213) Wiring Diagram, 4509 A-19 

SWIC Drum Washer Screen anti F ilter Details, lOOt A-20 
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SECTION 270 
PAGE 1 
On. 84 

PUMPS AND eOUIPMENT DIVISION 

In COftPOOATlON 


MIDLAND PARt( NEW JERSEY 07432' (20 1, -'44 ·1)900 

LONGVIEW'. TEXA~ 'P.i601· (214) 7.53·72 1 \ 


1y,HR49EC 

MODEL 

1}2HR49EC & 3CR18EC 


SOLIDS HANDLING 

SELF·PRIMING CENTRIFUGAL PUMPS 


CLOSE·COUPLED 


3CR1 BEC 

FEATURES 
Pump and motor are combined in a single, 
compact, comp lete unit. Easy to insta ll and 
ready to operate. 

GENERAL SPECIFICATIONS 

Cast iron fitted construction with heavy duty 
two vane impeller and replaceable volute. 
(Removable ' wear plate offered on Model 
3CR1SEC only as standard equipment.) Pre· 
loaded suction check va lve. Easy·off suction 
elbow and cover for quick access to all 
work ing parts of pump. Stainless sel f·lubri· 
eating mechanical shaft seal. 11," NPT w ing 
type fill plug. Units offered with or without 
baseplate. 

Model 
Sphere 

Handling 
Ability 

Port 
Sizes 

Shaft 
Seal 

Method 
Motor 

Static 
Prime 
Limit" 

1·112HA49EC 
1" Oia . 

(2 .5em) 
1·1 12" N.r.T . 

(3.8 em) 
Meeh. 
Sea l 

I 1 hp  1·112 h p 
3450 APM 

25 Ft. 
7.6 m 

3CA18EC 1·1 /2" Oia. 
(3.8 em) 

3 " N.P.T. 
(7 .6 em ) 

Meeh . 
Seal 

3 hp  5 hp 
1750 RPM 

23 Ft. 
7.0 m 

-Note: Ba sed on no mm al pipe sizes with 5 ft. of horizontal length and adischarge h l~ad . 
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PERFORMANCE CURVES A-22 
T h e performance CU! ve''S sho'o'Vfl i n ,h" m Jnv ,J1 ..nd OTf'liU p,lhhtlled hlera (U re we re ti'l ken from ;)cllI;.!1 
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ON IUNIHl)H !.CHeT'N or 1 -1/r (J . • c:m l SUCT l tJlI HCS£. I TT MARLOW 
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ItvP. DIA .; J ~ (9.2o..1Dt<TI 2 S·C, .l I "1.<'; 
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a Io Ie!.,' I 
CAPACITY IN CUB1C METE~S P(~ HOUR 

TOTAL HAX lf(UH PJUlln.!; CAPA..8fU'1 1:1 'lJ ' (7." 8;l.F(t ON H r NI}fl)H 

1'I[Af) IN U:~--;JI OF r f} . 1i0fl I SJJCTIr 'J HOst.. f.,··r (1001::1 WIorCR 

~ 
ITT MARLOW 

• b£NOH..; b" IM.'Il' SI.!.:TUJ..'I LIT'!' lJtrC\'D ItIH ell 

CA'IJ":"A-:'I_:! 1&(:; , '$ -:0 CA--c'JP. , 

1 I 
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DIMENSIONS: 

TlIESE DIMENSIONS NOT TO BE USED FOR CONSTRUCTION PURPOSES WITHOUT FORMAL FACTORY APPROVAL. 

PUMP UNITS with EXPLOSION PROOF MOTORS 
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TELEPHONE LOG 

PROJECT NAME: Boise, ID 

PROJECT # : ..29,,2.!.1!L05~,2'--- _ ______ 

FROM: Ty Johnsen COMP ANY: ~Ql!u~e~sl.!T~eo>c,-____ ____ 

TO: Bob Garrison COMPANY: City Of Rais e , In 

SR , Plans i::xamincT 

PHONE #: (208) 38t, 3801 

DATE: 1 11- 93 TIME: 4;450m 

RE: uformatiou fo r Safety- Kl een Corporatjon at Bojse, IP 

DISCUSSION : Applicable Codes ; 1991 UBC , a nd wh ichever i s the most r estrictive 

between 1 991 UFC , ch.79 and NFPA 30 

Design Wind Speed; 70 mph 

Frost Depth ; 24" (But ci ty recommends foundations be bu i lt down 

to 30") 

Se ismi c Zone: 2B 

I"lood Plain : 	 The S-K s ite a t 6334 Supply Way i s located on a 2nd 

hench, which is lOO' - I50 ' above the river be d well 

a bove the 100 y r, flood plain. 

Exposur e Category : C 

Soil Conditions; 	 Mos tly sandy grave l with some clay. I f soil 

bearing pressu re s over Z,OOOpsf are needed then 

th e c i. ty requires a soIls r epo rt
, I 


Flood Zone; c 

Furm ;; 000 1 



NATION AL FLO OD INSURANCE PROGRAM 


FLOOD INSURANCE RATE MAP 

CITY OF 

BOISE, 
IDAHO 

PANE L 17 OF 17 

COMMUNITY ·PANEL HUMBER 
160002 0017 C 

EFFECTIVE DATE: 
APRIL 17, 1984 



A-26 KEY TO MAP 

SOO ·Yur f!lood Bounduy --- 

lOO·Yelrr ,r-: lood Boundary---- 

Zone Dc:!.igru.!lons· 
I 

; 100·Yu( Flood Boundilry .--- 
I .

iSoo .Y.~ar', Flood Sound.ry --- 

Ie.,e Flood Erh.llion Line 
W1tr Elev~t\on In f"IHlt lU 

/ 

B~~.c Flood Ercv",\ulI j,; F:~I / IEL 9871 
WI'tDrc Un/(urm Wilhin Zan ... • 

I:.Jcvatioo Referenu MJr~ 	 I1M7X. 	 / 

Zone 0 Bounoary--'------ 

Rive. Mlifl 
/ 	

.M1.5 

, ~·~;ferenced (0 t~~ Nation.!1 GeodCI( ~ Vertlc.al Ualum o( 1929 

' I '....;!... - . .' . . --- . 

+EXPLANATlfJN OF ZONE DESIGN ATIONS 

ZONE 	 'E~PLANATION 

A Areas of 100·yeolr flood; ba~e flood elevatiuns and 

. ~ ' -: ' ... . flou\f h3lJ:rd futor. not determined, 


~ " 
AO 	 Sped.1 FloOd HUlrd Areas inundolteo by Iypes -of 

100-year sh.l:llow (loodlng where depthS ,He belween 
1.0 and 	3.0 feet · ~I'IJ an: 5how~, or are .H of 100· 
year afluvJ4I1 fan (roodlna, depth~ ancl velocfl1c~ ~hownr 

_ b u t no flood hazard rlCtOri ue determined. 

Are.n D( 	 1DO-year 5iJ aliow floodln.g ...... here depths 
---.are between one (I) and lhruo (31 feeli bale flood 
. dcv~lIon~ _iII(!. .shownr ~l.It no flood haurd factors 

.fll "I:lermlned.~ --:-, ~"-------.:....'" - . ":' ,: --.:, -, ~A30 	 Are:u or" laO-year nOOd ; b~~e flood e"le'.lulom -.nd 

"flood hlZlrd hcror!. detormlnlld . . ~ ;-:::. 
 _ 

AA9 	 Are.~ Or--tOO.ytH -Oood to be protected by flood 
prOlc;Ctlon $yitem Urrd-u...... tonstrucllonj b~e 'lood 
elev,liIonS and 'floOd hUillrd f.actor~not di!lormln6d. , . 

'\ "' , \-- 

B 	 Areas betwttn IIrnlu of !he lOa 'yeAr floo~OO· 
year flood; or cr;ruln ilfe.) iu- ull!rCt to 'lOa-year (load· - 
Ing with averige depth~ lltllhan 'one (1) foot or wharo 
tht cOntributing drainilKe iII,tI~ 15 leu than one ,quare 
mile; or arelS protected by levee.5 from [he ba1e flood, 
(Mediunl,tad1n,) 

Areh of mlnlmaf floodlns. (No ,,",adlna.) 


Arc~ of " u.~?~t_e(mined, bu t p~I~lbJc, flood hal ard~. 


Areas of lOO-year co~t.1 flood with ..-eloclty (wave 

action); bas-c flood elev .. tlonsand flood kaurd (acton
no! dctermfnell, /' ' 

Yl,Y30 	 Are~ of 10Q·yu( coasLlI flood wlth velocily (wave 
action); base flood elevations and flood haurd factors 
dctCrmlnod. 

NOTES TO USER 

... ruin areas nol tn lhe ,peclal ftood flalc1(d artas (zone, A and V) 
may be protected by Oood eVl1lrol HIUCLu(bS. 

( I his map is for flood In5urance OurpoSU Or'lly ; It docs nOI l"1£ec~· 

/sully Show all lre~$ subjecf to (Ioodlns In the community or 

~ ill planimetric features olltslde Jpeelll flood h.lu,rd .areH. 

jFor id(oln lng map nineh, see ~oarltely ~r1nred Indox To Map 

P.anoh. 

! 

INITIAL I DENTI FICA TION : 

JUNE. 2', 197~ 
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Design Review Docum c: nts 
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Des ilncr.....!.TY'--____ ex By ~ PrelIm __ tln'ol _ X_.!,;J

SECONDARY CONTAINMENT CALCU LATIONS 

_ _ Pack Tank Farm Vertical Tank(s) SAFETY KLEEN REF. DWGS. <CId:". , ....a. , 7~JJ 

ZC;-lz... 

Data: 

L [inside wall length] ~;; · 5o ft. 

W (inside wall width] z:o.5..0 ft . 

[pad lenglh) <'lO. ::2:,;2 ft. 
R 

w [pad width) 13 , C2.~ ft. 

R [lank radius] S· Z;2: ft. 

r (dish radius] IQ,5C2 :t ft . 

h.3 
~-;------71 --- ~ -, 

" h2 H H (inside wall height] Z.,~c2 ft. 
/ / 

// 

- 1SI--4h 1 
hi [pad heig ht) ~,33 ft. 

h2 [support height] z .= ft . 

VER TI CA L STORAG[ TANK 
h3 [dish height) I·±I ft. 

F&D BOTT OM h (tank segment height] C/. ~ J ft. 
NO SCAU ** rainfall z: . c in. 

* Note: Sump and sloped concrete slab Tank Sizes: 
volume not included (conselYative) . Z::~a. \Z:/~l:;AL-I) w'-u"4> ) fi!":" ~"C'IY 

** U.S. Dept. of Comm. Tech. Paper No. 40 
1(K1T..n..e) lz.,D'~AL. l 'O~c..: · 4> \ ~~t::;. !t;o.,.,c::t1-1 

Formulas Used: 

TANK SEGMENT HT. = h = H - hi . h2 

* DIKE CONTAINMENT VOLUME = (L)(\N)(H)(7.48 gal!c~ 


PAD DISPLACEMENT VOLUME = (l)(w)(hl)(7.48 gal!c~ 


TANK DISPLACEMENT VOLUME 

dished bottom = [O.333( 1T) (h3)" (3( - h3) + 'iT R'" h] (7.48 gal!c~ (number of tanks) 

flat bottom = (11 R:z. h)(7.48 galfc~(number of tanks) 

cone bottom = [O.333(fT )(r.)(Ri" + R2z- + Ri (R2)) + 11' RL hJ(7.48 galfc~(number of tanks) 


MISC. DISPLACEMENT VOLUME (Pumps, Piping, Supports, etc.) = 2% of dike volume 

LOCAL RAINFALL ALLOWANCE (25 yr./24 hr.) = (rainfall/ 12)(L){W)(7.48 gal/c~ 

http:rainfall/12)(L){W)(7.48
http:l)(w)(hl)(7.48
http:L)(\N)(H)(7.48
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SECONDARY CONTAINMENT CALCULATIONS 
Calculations: 

(a) DIKE CONTAINMENT VOLUME = 

(4& . 5c:» {'z:o.'SI:» (~.o'>N A~) 

(b) 	VOLUME OF LARGEST TANK WITHIN DIKED AREA = 

(e) 	PAD DISPLACEMENT VOLUME = 


( -'10 ' ';:-c:>~II-:; . "''''')(C', :.;";V,. ."I-t. ) 


(d) TANK DISPLACEMENT VOLUME 	 = 

['/~'iI{I AI i 2( r,1 .';;-1.41 '>, 'ii' (<S". 2"»"(~C,., ')JfT .o\~yz ') 

(e) MISC. DISPLACEMENT VOLUME = 

(.e> ~'X'Z '2 , ~ II) 

(0 LOCAL RAINFALL ALLOWANCE 


Ct / I z- )(4E>, '50 ')(~C!?';;0 (., .4f:,) 


TOTAL EXCESS CONTAINMENT VOLUME [sum (a)-(!)] 

...;(,-,	 _Z,-,-=z.~.--=""::tL gal.T-..!.) ' .!...I___ 

(-) IZ = gal. 

_('----'-)_....,1,..-''''-'''0'''0''''--___ gal. 

-'(~-.!.. B""."..,;--"'---___ gal.) ---'c.-<2

",;(>---.L)_-,=4~4,,-<s...'"----___ gal. 

--C(>---.L)_-4-'Z.=-"::;"?L9-,-__ gal. 

-,-h,--,-),--S=.--=5: gal.",-,Z",,-,-I___ 
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SWIC DRUM WA SHER VO LUME CALC ULATIONS 

- '-7 
H 

w/ 
/ 

a
'--___+-__ lL- _ -- =::-=,--,/~___ """'y _--+1"-/ 

b -~ 
L 4 .7 7 ' = 
W = 277 ' L 

"> - , In I ~.)'" 
a - 0 .1 7' 
iJ = 3 1(;' 

SWIC DRUM WASH ER - PART 11 1 

TI)TAL VlllUME = L , \,0',1 " H = ':.77 ' x :>. 7 7 ' x 1.2 ,' = ~ cu \. 

WEOGE: VOLUME = 1/2(ob)W = r(l/_)(O.l 1')(3.1O')J(2 71') C~ .73 ell fI 

PART 1/1 vnl IJME = (TOTAL VOLUME) - (WEDGE VOLiJ l~[) = 

(1 0~ r ,,) .... ( ") -- I"J,-l':'"" .".uti;._ , I ..) 

(1 552 cu I t,)e .',8 'JClI./CU fl) = 116 gal. 
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SWIC DRU M WA SHER VO LUME CALCULATIONS 

L1-- -tL = 1.67 ' 
H = 1. 67 ' 
'IV = L 77' I0 02'0 ' 

f-'b - 0. 7 5 ' 

d!J~ 

I , I 
/ 

W 
/

®PtR... ... <O~ ,I 

b - @.rnGE 
- -

SWIC DRUM WA SHE R - PART # 2 

TOTI\ ~ V(lLUUE = L x W X H = 1.6 7' x :: 77' X 1. G7 ' = 7,7 3 CU ,!!. 

A, WWCC VC'LUME = 1/2(aH)W = [ ( 1/2}(.25')( 1. 67 ')](7 .77' ) = sa cuf( 

® WEDG[ ve,L li, IF 1/2(bll)L = [( 1/ 7)(.75')(1 ,67')]( 1 1)7' ) = l.u5 cu If 

© P rRAMID VOLUME = :(o)(t.,)JI-I = [( 25 ' )( 75 ')J(1.67J = .10 cu. 11. 
3 3 


PAR 1 1/: vrUIME = (fInAL VOLUME) - ® - ® -I- @ 


( 7 J,I -(. 58) -( I 05)4 ( 1:1) = 6 70 cu It 


( , ::U CU Il )( 7.40 gol . / eu , f l.. ,1 = 4t gal, 


1[2 gal. 

http:J,I-(.58
http:1.67')](7.77
http:1/2}(.25
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SECONDARY COllTAll\lMEIH CALCULJI, TION ::' RE 'lURI\l/FILL SHL:UEF 

SECONDARY COl IT AINMENT BY ME1AL PANS 

VOLUfAE = ; ."0)(5 .0)(100) = 2:: ,00 CUf' l / PAN 

CONTAINMUIT CIIPACll,' = 25.0() CJ ,FT ;i f-)AI S)( 7, 15 GAI/CU ,FT.) 1, 172 GA:", 

I 
- )(" - 0 " - 

10 '-0 " 
(Tl'

P1 
r-~ 

...-....~~-,
- II 

n t 
" 

'F cp 
// •5'- 0 " ITYP ) ~ 

PLAII VIEW 

n 

" 

-r 1 ",,- STEll 'IF'PI r ___________ 

IIHLRCC' 1~ 1 CTI~I C 


f A S (TYP .) 
 I 

1 
5' , 10', 6" ['IF 

M, I AL PAl·) 

iT P 'JF 6) 


EXCESS (ONTA,IN',IEtH rAPM~I1" = COIHIIII.MEI .T CAPA CITY - VOL.UME OF L ,R',·FST l..Ol lT M ER 

SWIC DRll M WA ,Hr R VOLUME 162 (.AL 

ror I T A,lr'J ME ~1T C AP.Ar TY = 1, 122 GAL 

EX"ESS COIITAI~HJI[t:r CAPIICI = 1. 1.'2 CIIL - 16:: GAL. = 9GO G 
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NORMAL VENTING REOUIRE ME 1'S PER NFPA 30 

2-3.4.1 	 Atmospheric storage tanks shall be adequately vented to prevent the 
development of vacuum or pressure sufficient to di stort the roof of a cone 
roof tank or exceeding the design press ure in the case of other atmos pheric 
tanks, as a result of filling or emptyi ng, and atmospheric tempera ture changes. 

2-3.4.2 	 Normal vents sha ll be sized in accordance with either (1 ) The American 
Pet roleum Institute Stand ard o. 2000, "Venting Atmospheric and Low
Pressure Storage T anks", o r (2) other accepted standa rd; or shall be a t least 
as large as the filling or withdrawal connection, whicheve r is la rge r, but in no 
case less than 1 1/4 in. nominal insid e diameter. 

Respo nse: T he normal vent is 3". The la rges t filling or withdrawal 
connection is 3". Since the vent is equal in size to the la rgest fi lling or 
withdrawal connection, the vent is adequa tely sized. 

OR MAL VENTING REQUIREMENTS PER UL 142 

10 	 Vent Openings 

10.2 	 The provision for venting sha ll be a manhole with cove r as described in 
paragraph 10.5 and a vent opening for normal venting complying with the 
requirements in paragraph 10.8. 

Response: The tank has a manhole cover constructed to lift under pressure. 
See emergency tank vent sizing. 

10.8 	 Each tank provided with a manhole in accordance with paragraph 10.5 shall 
have a vent opening in the top of the tank for normal venting. The vent 
opening shall be in additio n to the filling and withdrawal openings, and shall 
not be smaller than specified in Table 10.2. 

Per Table 10.2 a tank size 10,001 to 20,000 gallo ns shall have a minimum vent 
size of 2 1/2 in ches . 

Response: The normal vent is 3 inch. 

L--______________-----------B!.l~S --' 
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EM ERGENCY VENTING REQUIR EM E NTS PER NFPA 30 

2·3.5 	 Emergency Relief Venting for Fire Exposure for Aboveground Tanks 

2-3.5.1 	 Except as provided in 2-3.5.2, every aboveground storage tank shall have some 

form of construction or device that will relieve excess ive internal pressure 

caused by exposure fires. 


2·3.5.3 	 In a vertical tank, the construction referred to in 2-3.5.1 may take the form of 

a floating roof, lifter roof, a weak roof-to-shell seam, or other approved 

pressure-relieving construction. The weak roof-t o-shell seam shall be 

constructed to fail prefere ntial to any o ther seam. Design methods that wil.1 

provide a weak roof-to-shell scam construction are contained in API 650, 

Welded Steel Tank.s for Oil Storage, an d UL 142, Standard for Steel 

Aboveground Tallks for Flammable alld Combustible Liquids. 


Response: Typically, the tank is built to UL 142 stand ards and a weak [oof
to-shell seam design. 

2·3.5.4 	 Where entire dependence fo r emergency relief is placed upon pressure 

relieving devices, the total venting ca pacity of both normal and emergency 

vents shall be enough to prevent rupture of the shell or bottom of the tank if 

vertical, or of the shell or heads if horizontal. The total capacity of both 

normal and emergency venting devices shall be not less than that der ived from 

Table 2-8. 


Response: The manhole cover is to be installed with long bolts that permit 
the cover to lift under internal pressure, and labeled identifying this function. 

E MERGENCY VENTING R EQUIREMENTS PER UL 142 

10 	 Vent Qpenings 

10.2 	 The provision for venting shall be a manhole with cover as described in 
paragra ph 10.5 and a vent ope ning for normal venting complying with the 
requirements in paragraph 10.8. 

10.5 	 A manhole in the top of a tank, with a cover constructed so as to lift under 
internal pressure such that the pressure in the tank cannot exceed 2.5 psi may 
serve for emergency ver.ting. 

Response: The manhole cover is to be installed with long bolts and nuts 
backed off to allow the cover to lift under pressure, and labeled identifying 
this function. 

-----------~@~~.~= 
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NFPA 30 1990 Edition 

Tank System Evaluation 


Following is a point by point evaluation of the tank syste m requ irements of NFPA 30 
Chapter 2 - Tank Storage. The applicab le paragraphs a re refe renced with a brief 
descriptio n of the requirements fo llowed by a respo nse. 

2-2.1 	 Tank designed and bu ilt in accordance with recogn ized good engineering 
standards. 


Response: The tank should bear a UL 142 label indicating th at it was built 

to that standard. 


2-2.1 	 Tank sha ll be of steel or approved noncombustible ma teri al. 


R esponse: Mate ria I - carbon steel. 


2-2.1(a) 	 The mate rial of tank construction sha ll be co mpatible with the liquid to be 
stored. 

R esponse: The tank is to be constructed of carbon steel a nd the liquid being 
stored is used minera l spirits. Carbon steel is compatible with used mineral 
spirits. 

2-2.1(e) Specific gravity should be less tha n that of wate r. Specia l engineering 
considerations may be required if it is not. 

Response: The used mine ral spiri ts has a specific gravity of 0.79 to 0.90. 

2-2.2.1,2 	 Tanks must be a shape consistent with sound engineering design, and metal 
tanks shall be welded, riveted a nd caulked, or bolted, or constructed by a 
combina tion of these methods . 

R esponse: The tank is a vertical cylinder with we lded joints and should bear 
the UL 142 la bel. 

2-2.3.1 Atmospheric tank shall be built to an acceptable sta nd ard including UL 142. 

R esponse: The ta nk is to be bu ilt to UL 142. 

2-2.3.3 Atmospheric tanks sha ll not be used for th e sto rage of a liquid at a 
temperature 	at or above its boiling point. 

R esponse: The storage te mperature of the liquid is ambient which is less th an 
the boiling point of the liquid . 

~----------------------------------------------iiu~.~ 
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2-3 Installation of Outsid e Aboveground Tanks 

2-3.1 	 Location with R espect to Property Lines, Pu blic Ways and Important 
Buildings on the Same Prope rty. 

Response: The tank is at a minimum of 140' from the nearest property line 
a nd a minimum of 26' from the nearest important building, which satisfies a ll 
spacing requirements. 

2-3.2 Spacing (Shell-to-Shell) Be tween Any Two Adj acent Aboveground T an ks. 

2-3.2.1 	 T anks storing Class I, II or Il IA stable liquids shall be separated in accordance 
with Table 2-7. Per Table 2-7 for fixed or horizontal tanks no t over 150 feet 
in diameter storing Class I, II, lIlA liquids, the minimum spacing shall be 1/6 
the sum of adjacent tank lliameters but not less tha n 3 feet. 

Response: 	 The tanks are 10'-6" diameter. Therefo re , the minimum spacing 
between tanks should be 3' -6". The actual distance between the 
tank shells is 3'-6" which mee ts the spacing requirements. 

2-3.3 Control of Spillage from Aboveground T a nks. 

2-3.3.3 Impounding around tanks by diking. Dike sha ll meet the following 
requi rements: 

2-3.3.3(a) Slope of not less tha n I % away from the tank to the dike base. 

Response: The tank rests on a 4" high concrete house keeping pad 
su(ficiently elevating it above the dike base. 

2-3.3.3(b) 	 The net containment capacity shall be grea t enough to hold the volume of the 
la rgest tank in the diked area. 

R esponse: Containment capac ity is sufficient. See Appendix B for 
calculations. 

2-3.3.3 (c) 	 The outside base of the dike a t ground level shall be no closer than 10 ft. to 
any property line that is or ca n be built upon. 

Response: Minimum dista nce is over 130 feet. 

2-3.3.3(d) 	 The dike walls shall be design ed to be liquidtight and to withsta nd a full 
hydros ta tic head. 

Response: The walls are designed to meet these requirements. 

-----------IJ~§ 
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2-3.3.3(e) 	 The walls of the diked area shall be restricted to an average interior height of 
6 ft. above inte rior grade. 

Response: 	 Dike wall nominal height is 3'-0". 

2.3.3.3(b) 	 Where provision is made for dra in ing water from diked areas, the drains shall 
be piped with valves located ou tside the dike. 

Response: 	 Sump has a no pipe outlet. 

2-3.3.3(i) 	 Storage of combustible materia ls, e mpty or full drums, or barrels, shall not be 
permitt ed within the diked area. 

Response: 	 There will be no combustible materials stored in the ta nk farm. 

2.3.4.2 Tank shall be equipped with a normal vent that has been sized in accordance 
with API 2000 or L 142. 

Response: The normal vent IS 3" diameter which has sufficient venting 
capacity, see Appendix B. 

2·3.5 Tank shall be equipped with emergency venting complying with one of the 
following: 

a) Tank constructed with a weak roof-to-shell seam 2-3.5.3, UL 
142, API 2000.) 

b) A manhole with bolts extended a minimum of 1 1/2 inches and 
allowing a maximum pressure of 2.5 psi. (2-3.5.4, UL 142, API 
2000.) 

c) Eme rgency vent with adequate capacity. (2-3.5.4, UL 142, API 
2000.) 

Response: 	 The tank is to be built to a weak shell-to-roof design which 
satisfies the 	 requireme nts of (a ) and has a manhole which satisfies the 
req uirements of (b). 

2-3.7 Tank 	Openings Other Than Vents: 

2·3.7.1 	 Each connection to an aboveground tan k through which liquid can normally 
flow shall be provided with an in ternal or an e>.1ernal valve located as close 
as practical to the shell of the tank. 

Response: An external emergency valve is located on a ll three tank access 
pipes. A ball valve is located in the normal tank fill line within 2 feet of the 
tank. 

S~.-



B-23 

2-3.7.2 	 Each connection below the liquid level through which liquid does not normally 
flow shall be provided with a liquidtight closure ie. a valve, plug or blind. 

Response: All connections will be plugged. 

2-3.7.4 	 FiJI pipes that enter the top of a tank shall terminate within 6 in. of the 
bottom of the tank. Fill pipes shall be instal.led or arranged so that vibration 
is minimized. 

Response: The fill pipe terminates near the bottom of the tank and is 
supported to prevent vibration. 

2-3.7.5 Filling and emptying connections for Class J, Class II and Class IlIA liquids 
that are made and broken shall be: 

1) Located outside of buildings a t a location free from any source of ignition. 

Response: The connection is outside. 

2) Not less than 5 ft. away from any building opening. 

Response: The connection is more than 5 feet away from any building. 

3) Shall be closed and liquidtight when not in use. 

Response: The connection has a check valve and a ball valve. 

4) Shall be properly identified (3-9) 

Response: The connec tions are to be properly identified. 

2-6 Supports, Foundations, Anchorage for Al l Tank Locations. 

2-6.1 Tanks shall rest on the ground or on foundations made of concrete, masonry, 
piling or steel. 

Response: Foundation is concrete. 

2-6.1 	 Tank foundation shall be designed to minimize the possibility of uneven 
settling of the tank and to minimize corrosion in any part of the tank resting 
on the foundation. 

Response: The tank foundation appears to be adequate. See calculations in 
Appendix B. The tank rests on a 24" high skirt with four portholes to keep 
the bottom of the tank from contacting the floor where moisture may be 
present. 

~-----------------------------------~ 
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2-6.3 Steel support for tanks storing C lass I, Class II, or Class Il IA liquid shall be 
protected by materials having a fire resistance rating of not less than 2 hours, 
except that steel tank saddles need not be protected if less than 12 in. high at 

their lowest point. 


Response: The skirt is to be coa ted with a fire resistant ma terial. 


2-6.6 	 Tanks in Areas Subject to Flooding 

Respons e: The tank is not located in the 100 year flood, therefore these 
requirements are not applicable. 

2-6.7 	 In areas subject to earthquakes, the tank supports and connections shall be 
designed to resist damage as a result o f such shocks. 

Response: E art hquake analysis in Appendix B indicates that the tank requires 
no addit ional anchorage. 

2-8.1 Tanks shall be tested and labeled with UL 142 listing. 

Response: The tank sho uld bear a UL 142 label which requires shop testing. 

2-8.3 	 Tanks and connections sha ll be tested for tightness at operating pressure with 
air, inert gas, o r water prior to placing the tank in service. 

Respo nse: Prior to being placed in service, the tanks are to be tightness 
tested. 

2-9.2 	 T anks used to store liquids which have a health or reactivity degree of hazard 
of 2 or more or a flamm ability rating of 4 must be labeled in accordan ce with 
NFPA 704. 

Response: The used m;neral sp iri ts does no t require an NFPA 704 label. 

NFPA 30 1990 Edition 

Piping System Evaluation 


Following is a point by point eva luation o f the tank system requirements of 
NFPA 30 Chapter 3 - Piping Systems. T he applicable paragraphs are referenced with a 
brief description of the requirements fo llowed by a response. 

~---------------------------------------------_E1v£~-
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3-2.1 	 The design , fabrication, assembly, test, and inspection of piping systems 
containing liquids shall be suitable for the expected working pressures and 
structural stresses. The piping system shall conform to the applicable sections 
of ANSI B31. 

Response: The evaluation that fo llows should address the requirements of the 
applicable sections of ANSI B31. 

3-2.2 Piping systems shall be maintained liquidtight. 

Response: The piping system is designed to be liquid tight. 

3-3.1 	 Pipe, valves, tJ ttings and other pressure containing parts shal1 meet the 
material specifications and pressure and temperature limitations of ANSI 
B31.3 or B31.4. 

Response: As fol1ows: 

System Design Pressure and T emperature 

The used mineral spirits pump is to be a Marlow 1 1/2 HR49EC which can 
produce a maximum differential pressure of about 22 psig. For design 

purposes a pressure of 25 psig wil1 be used. 


The design temperature is ambient. 


Steel Pipe 


Paragraph 305.1 of ANSI B3 J.3 - 1990, approves the use of listed piping 

components (paragraph 302.2. 1) for the pressure-temperature ratings provided 

in Table 326.1 Piping components not listed in Table 326.1 may be used if 

qualified for pressure design (paragraph 302.2.3) 


The drawings call for the use of schedule 40 black steel pipe. 

Joints - Other Components 

Section 304.7 of ANSI 831.3 - 1990 addresses pressure design of unlisted 
components and other piping elements. 


Piping joints in the used mineral spirits piping are either flanged, threaded or 

welded. 


---------a~.·.· · 
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Flanges are addressed elsewher~ in this section of the report. 

Welded joints are to be used. 

ANSI B31.3, Section 31 4, requires that the nominal pipe wall thickness for 
threaded joints, as defined in ANSI B36.10, for Schedule 40 pipe, be satisfied 
for pipe sizes 2 inch and larger. 

Used mineral spi rits pipe is to be SCH 40 standard weight. Therefore, the 
pipe wall thickness is sufficient to sa tisfy the requirements of B31.3 for 
threaded joints. 

Pipe Fittings 

Section 306 of ANSI 8 31.3 p rovides for the use of fittings which are 
manufactured in accordance with standards li sted in Table 326.1, or the use 
of unlisted fittings which satisfy the requirements of paragraph 304.7.2. 

Typical Safety-Kleen construction practice is for pipe fittings on the used 
mineral spirits to meet the requ ir>ments of ANSI B31.3 and NFPA 30. 

Vaiv"s 

Section 307 of ANSI B31.3 provides for the use of valves which are 
manufactured in accordance with the standards listed in Table 326.1 or the use 
of unlisted valves which satisfy the requirements of paragraph 304.7.2. 

Valves in the used mineral spirits line typicalJy include the following: 

Line Isolation Valve 3" Flanged ball valve 
Check Valve 3" Flanged swing check 
Tank Emergency Valve 3" Fla nged external emergency valve 
Truck Connection 3" Flanged ball valve 

The valves typically used by Safety-Kleen have design pressures that exceed 
the system design pressure of 25 psig. These valves have been used by Safety
Kleen in similar installations th roughout the United States, and Safety-Kleen 
has extensive, successful service experience under compa rable operating 
conditions with similarly proportioned components of like material. 

The valves satisfy the requirements of B31.3 for their service . 
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Flanges 

Section 308 of ANSI B31.3 provides for the use o f flanges which are 
manufactured in accordance with sta ndards listed in Table 326.1, or the use 
of unlisted flanges which sa tisfy the requirements of pa ragraph 304.7.2. 

Typical Safety-Kleen construction practi ce requires the use of listed flanges 
which satisfies the requirements B3 1.3. 

The used minera l spirits piping syste m therefore should satisfy the 
requirements of NFPA 30, paragraph 3-3.1. 

3-3.3 	 Va lves at storage tanks and their connections to the tank shall be steel or 
nodular iron, except as provided in paragraph 3-3.3 .1, which all ows interna l 
emergency tank valves to be o ther than steel or nodular iron. 

In the norm al empty line, ta nk isolation is accomplished by a ball va lve and 
an externa l emergency valve. [n the auxiliary empty lines, tank isolation is 
accomplished by a ball va lve and external emergency valve. Safety-Kleen 
typica l construction practices call for cast steel va lves. 

3-3.4 	 If low melting point materials such as aluminum, copper and brass materials 
that soft e n on fire exposure such as plastics, or nonductile ma terial such as 
cast iron are used outdoors in aboveground piping systems handling Class I, 
Class ll, or Class lilA liquids they shall be either: (a) suitably protected 
aga inst fire exposure, (b) so loca ted that any leakage resulting from the 
failure wo uld no t unduly expose persons, important buildings, or s tru ctures, or 
(c) located where leakage can readily be controlled by operation of a n 
accessible remotely loca ted valve. 

Response: Typica l Safety-Kleen construction practice is to equip the tanks 
with cast steel external emergency valves and eas t steel ball valves which mee t 
the requirements of 3-3 .3.1 and the tanks a re loca ted in secondary 
containment meeting the requirements of 40 CFR 264.193. Th ese factors 
sa tisfy the requirements of either (b) or (c). 

--------------~E~ 
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3·5 Piping systems shall be substantially supported and protected against physical 
damage and excessive stresses arising from settlement, vibration, expansion, 
or contraction. 

Response: Pipe supports are located at a maximum spacing of 8 feet which 
should be more than adequate for support. AIl of the pipe is inside the tank 
farm, the return fill shelter or running between the tank farm and the 
return/fill and is protected from physical damage by the steel reinforced 
concrete dik e walls and the return/fill shelter. There is no pipe in a traffic 
area. Most of the pipe has short runs with ends that are not fixed which 
allows for free expansion and contraction. The pipe with a longer run has 
enough changes of direction to a llow for expansion and contraction. 

3-7 Piping systems shall contain a sufficient 
system properly and to protect the plant. 

number of valves to operate the 

Response: The pipe system has sufficient valves for proper system operation 
and pJant protection. 

3-8 AIl piping shall be tested prior to being placed in service. 

Response : Typical Safety-KJeen construction practice calls for the pipe to 
be field tested prior to being placed in service. 

3 -9 Each loading and unloading riser shall be Jabeled to identify the product for 
which the tank is used. 

Response: T he risers are to 

stored, and direction of flow. 
be identified with the type of material being 

--------------~u~~ . 




B-29 

UFe Article 79, 1991 Edition 
Tank System Evaluation 

The applicable requirements of UFC Article 79 are essentially the same as the applicable 
requirements of NFPA 30 except the following: 

79.110 	 Aboveground storage tanks over 100 gallon water capacity permanently 
installed, mounted or affixed and used for storage of Class r, II or IlIA liquids 
shall bear a label or placard identifying the material therein in accordance 
with UFC Standard No. 79·3. 

Response: Typical Safety-Kleen construction practice requires the tank to be 
labeled identifying the liquid being stored as "Used Milleral Spirits". 

79·803 	 Cleaning with Class r and Class 1I liquids shall be conducted in: 1. A machine 
listed and approved for the purpose as set forth in Section 79.803(c), or 2. A 
use, dispensing and mixing room as set forth in Section 79.805. 

Response : The drumwasher unit is to he listed. 

--.---------,QUE~~ 
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MATERIAL SAFET) DATA SHEET 
SAFETY-KLEEN CORP. 
777 Big Timber Rd. 
Elgin, IL 601 23' 
IDENTITY (As Used on Label and List) NOle: Blank spaces 8(e not permirted. 1/ Bny item is not applicable. Or no 

Sa£et -Kleen 105 Solvent-MS #6617 information is available, the space must be marked to Indicate that. 

Section I 

Manulacturer's Name 
Safety-Kleen Corporation 

Address (Number, Street" City. Slllte, and ZIP Code) 

Emergency Telephone Number 
312/697-8460 

Tolephone Number for Information 
777 B~ Timber Road 

Elqin, Illinois 60123 

312/697-8460 

Date Prepared 09/12/86 
Revised OS/26/87, 09/29/87, 10/06/88, 10/20/88 

Signature 01 Preparer (optional) 

Section II- Hazardous Ingredients/Identity InfonnatJon 

Other Limits 

Hazardous Componenls (SpeCific Chemical Identity, Common Name(s)) OSHA PEL ACGIH nv Recommended % (opUon.~ 


Mineral Spirits CAS No. 8032-32-4 500 ppm 100 ppm N/A 99.9+ 

Dye N/A Un);:oOWlJ Unlcnown unk. 0.003 

Anti-Static Agent N/A Uoknown Onlalown 100 est_ 1 pplD 

Section III-PhyslcaUChemlcal Characterlstlcs 

LEL UEL 
0.7 6.0 

Boiling Point Specific Gravity·{H20 - \) 
(oF) 310-400 

Vapor Pressure (mm Hg.) Meiling Poinl 
@ 68°F (20 0 CI 2 

Vapor Density (AIR -1) Evaporation Rate 
4.9 (Toluene = 11 

SOlubility in Water 
Negligible. VOC 

Appearance and Odor 
Clear green liquid with cha rac t e ristic hydrocarbon odor. 

Section IV-Fire and Explosion Hazard Data 

Flash Point (Method Used) Flammable Limits 
. 105 OF TeC 

0.775-
0 . 795 

N/A 

0.2 

795g./L 

:'xlinguishing Media 
CO2 , foam, dry chemical, wa ter (mist only) 

SpeCial Fire Fighting Procedures 
None. 

Unusual Fife and Explosion Hazards 
None. 

P.Jge 1 (Conrin uod on RD."or~ o S ,du/ 



Safet y- Kleen 105 Salvenl-MS 66 17 ____________________________________ 

Section V- Reactivity Data 

Slab-Ji!y Unstable 

Stable 
X 

e onaltlons to Avoid 

Heat , s parks , flame and fire. 

Incompalabl11ty (MBf~{/8/s to AvO/d) 
Strong oxi.dizing agents. 

HaZ31dous Decomposition or Byproducts 
Nonmally none-, however , inc omplete burning m~y yield car bon monoxide 

Hazardous 
Polym61ization 

May Occur Conditions to Avoid 
N/ A 

Will Not Occur 
X 

Section VI-Health Hazard Data 

Route(s) 01 Entry: InhalaHon7 Skin? Ingestion? 
Yes .. Yes. Yes . 

Heallh Hazards Sand ChfOllic) 
Skin: Can cause drying of skin. Eyes: Severe irritant . Inhalation: Excessive inbalation can 

cause headache, dizziness and nausea. Ingestion: Har.mful or fatal if 5Wallo~ed. 

Carcinogenicity: NIP? tARC Monographs? OSHA Regulated? 
Not listed. Not listed. No. 

Not a known or suspected carcinoqen. 
Signs al"ld Symptoms of Exposure 

Dry1no of skin, eye I.rritation. headache. diz zJ ness , naus ea. 


Medical Conditions 

Generally Aggravated by Exposure Unknown. 


Emergency and First Aid Procedures 
Skin: Wash with soap and water. Eyes: Irrigate with v~ ter. Inhalation: Remove to fresh air source and 

call a physician. Ingestion: 00 NOT induce vo~iting. Call a physician. 

Section VII-P recautIon. for Safe Handling and U.e 

Sleps 10 Be Taken in Case MateriaJ is Released or Spilled 

Catc h and collect f o r recOv e ry as soon as possiole. Avoid exposure to sparks , fire, flame, hot surface. 


Waste Disposal Melhod 


Di"spose of in accordance "With comoany, 1 c 1, state and federal reaulations. 


Prec aUlions to 8e Taken in Handling and Sloring 
Colnbustilile. Keep away from heat, s·parlc5, f lame . Use ",ith adequate ventilation. Avoid long and repeated 

cont3c t ~ 1 th skin . If clothes are ina dvertently s a turated with s o l ven( - DO NOT SHOKE. Re move the solvent 

sa turDted clothes immed1ately to avoid skin rash . Ke~p a....ay frOID ignition sources. Keep out o.f reach of 


chIldren. 


Section VIII-Control MeB3ur8s 

Respiratory Proteclion (Sp ecify Type) 

Se l f- contain ed breathi ng apparatus f or concent ra t i ons above TLV l im its. 


Vc ntil ahon Local Exhaust 
Nor=a l roo~ ven t i l a tion. 

Mechanical (Gener81) 

None. 

Specie! 
None. 

OlhQr 

None . 
Prote ctive Gloves I n c a .se of p r olonged c an t..ac t , ....va r 

I
t yo Protoclion 


rubbe r gl ove s . y~s - f.yegl asses , s~ ( ~ ty g l a~ses . 


Ol tle r Protecllve Clolhlng or Equlpmo nt 
N(A 
WO'klHy~e, el"l' c Practices 
00 no smo~e wnile 
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MEMORANDUH 

August 2 2, 1991 

TO: Draft c c: Glenn Casbourne Uly Marini 
Dan Dowling Frank Osmanski 

FROM : James Gaspar Bill Jacoby Clark Rose 
Bernie Landsbaum Bill Teberg

SUBJECT: Concrete Protective Marshall Levy 
coatings 

The purpose of this report is to provide a basis for .selection of concrete 
protective coatings in Safety-Kleen Corporation. The report is divided 
into - five sections: .--- -- - .- -- - - _. 

1. 	 Definition of the classes of protective coatings that are available 
for concrete 

2. 	 Definition of Safety-Kleen's needs for coatings 

3. 	 Discussion of Safety- Kleen's experience with coatings 

4. 	 coating reco=endations for both Branches arid Recycle Centers, and 

5. 	 Subjective issues, such as the value that should be placed on 
aesthetics and cleanability vs. safety and price, the need for 
coatings in different areas vs. EPA regulations, and durability vs. 
price. 

1.0 	 Classes of Protective coat ings 

Concrete protective coatings g enerally fall into one of four 
categories (listed in order of i n c reasing solvent and chemical 
resistance) : 

1. 	 Urethanes (not resistant to ketones and chlorinateds) 
2. 	 Epoxies (not resistant to ketones and chlorinateds) 
3. 	 Vinyl Esters (excell e nt acid and base resistance) 
4. 	 Novolacs (good for k e tones a nd chlorinated solvents) 

There are a few compounds that do not fall into these general 
categories, name ly silanes/siloxanes, baked phenolics and some 
proprietary modified epoxi es. Baked phenolics possess the highest 
level of solvent and chemi cal resistance but must be cured at . 
temperatures above 400F and therefore cannot be used. in concrete 
coa tings applications. The other compounds, silanes/siloxanes and 
spec ially ·modified epoxies generally fall in the novolac class of 
solvent resistance. Some v e ndors blend resins from different classes 
(such as novolac-phenolic) in order to increase the range of solvent 
and pH resistance. 
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1_1 Urethanes 

Of the fou r classe s of c oncrete coating materials, urethanes 
exh i bit the lowest level of solvent and chemical resistance. 
These coatings hold up we ll to alipha tics (such as minera l 
snirits )--,- aro:riiat'ics, a l cohol s, petroleum products L!"uch as motor 
oils), ethylene glycol, new IC and perchlororethylene. They 
resist most acids at below 50% concentrations. They do not 
resist ketones (acetone, MEK, MIBK) or most chlorinated solvents 
(methylene chloride, TCA, TCE)~ {Jrethanes are also abrasion 
resistant and somewhat elastic (which enables them to bridge 
hairline, i.e., non-structural, cracks in concrete). 

There is some variab i l ity in the chemical resistance within the 
family of urethanes . Th is is primarily due to 'the degree of 
crosslinking,that i s buil t i n t o the product. A highly 
crosslinked, chemical ~esistant urethane (CRU) is preferable for 
Safety-Kleen applicati o ns. 

urethanes are the least expensive of all of-the chemical 
resistant coatings on the ma rket. Installed costs on new 
concrete can be under $2.00 per sq. ft. (If cracks or other 
concrete repairs have to be made, the cost will be higher). 
These coatings are applied in thin layers, either directly to the 
concrete or after a primer is applied. Primer coats are on the 
order of 1 to 3 mils thi ck a nd the urethane coat is also on the 
order of 5 mils in thickness. Multiple layers of urethane are 
generally not recommended because of bonding problems between 
layers. Since these coatings are thin, like a layer of paint, 
they are often applied with a roller. Thicker coating systems 
can be developed by using composite systems, such as a base coat 
of an epoxy followed by a t op coat of urethane. Total thickness 
can be built up to 20 to 30 mi ls using this kind of system. 
Repair procedures are fairly simple, generally requiring abrasive 
buffing of the area to be r epaired followed by application of 
more ~rethane with a paint roller. 

Concrete _pr_eparation _ pr;:Q~edur~s..,are, typic<;3.;L o:LlTIost_<:gC!t;i._ngs,. 
either abr asive b lastin g or acid etching of the concrete to 
remove laitance, oils , sealants, etc., so that the coating has a 
solid, clean surface on which to bond_ Urethanes typica lly have 
to be appl i ed on cured concrete (over 28 days) that is also dry 
and at a t e mperature of a t l eas t 50F (with the concrete 
temperature at least 5F above t he dew point to prevent 
condensation on the concrete) . 

Single coat systems u s u a lly dry to the touch and can be walked on 
after about 4 hours. Second c oats, must be applied within 24 
hours o f the fir s t coat. Forkl ift traffic and normal u s e can 
u s ua l ly occur a f ter 48 - 7 2 h our s dep e nding on curing 
t emperat u r e, wh i ch c a n ra ng e f r om 90 to 50 F_ Full c u r e occurs In 
7 to 14 day s. 
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1.2 Epoxi es 

Epoxies generally exhibit a level of solvent resistance that is 
comparable to uretha nes , however, there is substantial 
va r i ability in t he s olvent resistance of these products. This 
variability is p rimarily due to the type of curing agent that is 
mixed with the epoxy r es in (which is most commonly a bis-phenol 
A/ Epichlorohyrin resin) .. Cur ing agents can be polyamides, amine 
adducts, amines, polyamines or alkalines . 

These coatings hold up well to aliphatics (such as mineral 
splrlts), aromatlcs , alcohols, petroleum products ( such as motor 
olls), ethylene glycol and perchloroethylene. They do not resist 
ketones or most chlorinated solvents. Some of the epoxies failed 
in new IC (probably due to the NMP), while others were resistant 
(probably a function of curing agent ). Epoxies exhibit average 
abrasion res istance , but do not exhibit any elasticity . They 
will crack if the concrete floor cracks . 

Epoxies will " chalk" when exposed to UV light . This is a 
potential aesthetic drawback to using epoxies for secondary 
containment in outdoor tank fa rms. 

The strength of epoxies lies in their relatively low cost and 
their ability to be applied in thick layers (10 mils to 1/4 
inch ). These qualities make epoxies the material of choice for 
fil ling cracks in concrete, repairing old, abraded concrete 
surfaces and leveling concrete . If increased solvent resistance 
is required, a top coat of another coating material is usually 
applied . Installed c osts f or epoxies genera lly fall in the range 
of $3 to $4 per sq. ft. , but pric es can be variable depending on 
coating thickness and the extent of crack repair and resurfacing 
that is required. 

(Note : Crack repair proc du r 5 are .b e ing prepared separa tely , 
but it s hould b e noted that mos t ,.crack repa i r materials · are epoxy 
compounds and t hat most coating suppliers/ applicators have epoxy 
based_crack. repair . materia l s and .. can r.epj).i .r C; r~~ks_Q.s ",e:).l as put. 
down coatings) . 

Epoxies c a n be applied in a wi de range of thicknesses, from 10 or 
20 mil s to 1/4 inch . Generally , a primer coat is applied first 
(5 to 10 mil thickness), followed by the epoxy. The epoxy can b e 
roller , spray or trovle l appli ed depe nding on thickness . In cases 
whe re a thicker coating o r i mproved abrasion resistance is 
requ ired, si l i ca s a nd or ot her aggregate c a n be broadcast into 
t he epoxy layer . 

Concrete p reparation proce du:r'es fol low standard procedures. The 
c oncrete mu s t be e ith er abrasive blasted .or a cid etched to 
prepare ·the 5urfac . Epoxi es must b e a ppl i e d .to dry, cured 
c oncrete (over 28 d y s ), at t emper tures over 50F ( l owe r 
temperatures slo w t he curing r eactions ) . 
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DESCRIPTION AND USES: 

SEMSTONE 140 is Sentry's primary epoxy topping system for concre te. 
Self-priming and semi-level ing, it will typically be aggregate filled and spray 
applied to yield an economical and highly serviceable floor for areas subject 
to harsh chemical exposure. 

SEMSTONE 140 is a two component system that possesses the following 
characteristics in common with all members of Sentry's 140 family of 
products: 

• 	 excellent res istance to : 

- ch emical attack; 

- thermal shock; 

- wear and impact. 


• 	 superior bonding qualities; 
• 	 high cohesive strength, coupled with the flexib:lily necessary to 

res ist cracking ; 
• 	 low permeability; 
• 	 low odor; 
• 	 100% soli ds. 

Example uses include: 

Process slabs, tank farm floors, chemical loading and unloading 
areas, spill containment areas, waste proof coaling for secondary 
containment systems. 

PACKAGING/ COVERAGE: 

SEMSTONE 140 is ava ilab le in 1 gallon, 5 gall on, and 25ga llon units. Each 
unit consists of a pre measured Part A component and a pre measured Part 
B component. A bagged Part C thixotropic agent is availab le for work on 
vertical surfaces. 

Application thickness may vary from 30 mils to 150 mils, depending on 
expected service conditions (i.e ., chemical exposure, temper ture, traffic 
load and other mechanical abuse, immers ion service vs. splash-spill , etc. ). 
Consult Sen try Polymers for speci fic thickness recommendations. 

In addit ion, coverage rates will be effected by the cond ilion of the surface 
being coated (degraded vs . smoo th, steel vs. concre te , etc. ). 

To figu re TH EORETICAL coverage per gallon, divide desired mil t hickness 
into 1.604. (For example, theoretical coverage for a 60 mil thickness is: 
1 ,604 divided by 60 =26.73 square feet per gallon.) 

For practical coverage, make necessary allowaflces for condition of the 
substrate, working conditi ons, waste , spillage, etc. 

SEMSTONE~ 

Sprayable Epoxy 
Topping 

~~B

FR£EP~T, TX 17- 1 BOD-.!3l. Z5'::~ 
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TYPICAL PROPERTIES - WET 


Solids, by Volume _________________________________ 100% 

Weight per Mixed Gallon 9.31bs 
Pot Life @ 75Q F 45 - 60 minutes 

(s ignificantly less at elevated temperatures) 
Cure Time @ 75' F: 

Foot Traffi c __________________________________ 12 hrs. 

Light Vehicular Traffic 24 hrs. 
Chemical Service 36 hrs. 

Primer Not Required 
(SEMSTONE 110-PIS Primer Optional) 

Nonflammable 

TYPICAL PROPERTIES - CURED 

Color _________________________ Light Gray (selected other colors available) 

Hardn ess ASTM D - 2240 Shore D 70 - 75 
Compress ive Strength ASTM C - 579 14,000 psi 
Tensi le Strength ASTM D - 638 _ 5,000 psi 
Tensi le Elongation __________ _ ________ ASTM 0 - 638 __________ 8% 

Flp.xu ral Strength _ ASTM 0 - 790 11,000 psi 
Flexural Modulus 

of Eloslicity ___________________ ASTM C - 722 _ Complies with Epoxy Type B 

Abras ion Resistance ASTM 0 - 1044 56 mg 
(CS17 wheels) 

Water Vapor Transmission _______________ _ 	 ASTM E - 96 
WVT ______ 0.0120 gra in per hr fl2 

Permeability 0.0042 perm. -in . 

RELATED AND ANCILlARY PRODUCTS 

SEMSTONE 110-P IS poxy Primer 
SEMSTONE 140-S Epoxy Coatmg and Li ning 
SEMSTONE 140-SL Epoxy Self Leveling Coati ng 
SEMSTONE 140-CT Epoxy Coating· Colel Temperature Formu lation 
SEMSTONE 300 Epoxy Pol ymer Concrete 
SEM-CRETE Rapid Hardening Underlayrnent Mortar 
SEMSTONE Scrim 

Refer to separate technical ulletrn on each product for uses , appl iciltion instructions, etc . 

STORAGE AND SHELF LIFE 

Keep SEMSTONE 140 cOl llponents tightly sealed in tilC ir original containers until ready for use. Store at 50 - 75 'F, 
OIJt of direct sunligllt. Properly sto red , S[MSTONE 140 has a minimum shel f life of one year. 

Refer to batch number on label for dale of manufacture . 

CHEMICAL RESISTANCE 

For chemical resis tance Inlormatlo n, refe r to Sentris Master Chemical Re sistance GUide. 

SoMSTONE 140 • Page 2 



APPLICATION GUIDELINES 


TEM PERATURE CONSIDERATIONS 

1 . 	 The temperature of U1C surface to be cOdteli, and 
the omll ient air temperature should be at least 
50" F whil e applying SEMSTONE 140 and while it 
cure s. If the temperature is expected to drop below 
50" F, use SEMSTO NE 140-CT. 

2 . 	 Halt application if the temperature fa!ls within 5" F 
of the dew point. 

3. 	 Bubbles may appear in the SEMSTON E 40coatlng 
If it is applied over concrete in di rect sunl ight, or 
when temperatures are rising. This is due to Ule 
expansion of ai r and/or moisture tropped in the 
concrete . It is especially true of oir entrained 
concrete. For best resulls, shade the work area and 
apply SEMSTONE 140 when the temperature of tile 
concrete (or other substra te ) (5 falli ng_A surface 
thermometer should be used to frequen t ly moni tor 
t he temperature of the substrate. 

4. 	 Twenty-four hours before applica tIO n, all materials 
(components A and B, aggregate . te.) shou ld be 
storea at a 70" - 85°F, to facilitate hand ling. 

SURFACE PREPARATION - GENERAL 

Surfaces mLISt be dry and free o f dIrt , dust. oi l, grease, 
chemicals and other contaminants Immed iate ly pnor to 
applying each coat of SEMSTO E 1.40. 

SURFACE PREPARATION OF CONCRETE 

1 . 	 New concrete generally shou ld be Cur d a minimum 
of 28 days. 

NOTE: Check with Sentry Polymers for recornrnen· 
dallons regardmg concre te cured less than 28 
days. 

2. 	 Concrete mus t be structurally sound and must not 
con t~on any accelerJtors or curing compounds_ 

3. 	 Remove al l oi l and grease. 

4. 	 Remove all urface Ial tance and expose sound 
concr teo We recommend abrasive blasUng to no 
t ll is. However. 0 her methods . such as aCid etching 
and nel) traillillg , may b used. 

5 . 	 In general. any existing coati ng should be com
pl etely removed. In certain instances this may not 
be necessary, but consult with Sentry Polymers 
fi rs 1. 

Always remov coatings which have failed due to 
lack of adhesion or thermal shock. 

6. 	 Locate all expans ion jOints, control joints, floor 
drains. equipment base plates and mid-floor termi
nation points . Handle them according to Sentry's 
Construction Detai ls . 

7. 	 Degraded concrete on horizontal surfaces should 
be restored using SEM5 TONE 300 Epoxy Polymer 
Concrete or S M-CRETE. 

8. 	 Honeycombs or any form voiel s in vertical surfaces 
must be fil led. Use a putty made by adding Pan C 
thixotrope and sand to either SEMSTONE 11 o-p/ S 
Epoxy Primer or SEMSTONE 140. (See supplemen
tal guidelines.) 

Alternately , use SEM-CRETE. 

SURFACE PREPARATION OF 

INCIDENTAL STEEL 


EqUipment base ()Ial es . e tc . to be coated along wi th ti le 
concrete should be <l bras ive blasted to a near white 
metal finish wIth a 1 - 2 mIl anchor profile. (Ref. SSPC
SP·l0) 

MASKING 

Mask surfaces that are not to be coated. This m teria l 
is difficult to remove . once applIed . 

APPLICATION EQUIPMENT 

1 . 	 SEMSTON[ 140 may be appliecl us ing a spray rig, 
notched trowel, brusll or roller. 

2. 	 Spraying Aggregate Fil led Material 

We recom mend the use of a Grover Model 9 73TSD
2-A modified 11: 1 pur,..,p. 

DO NOT use iii plural component or a singte compo
nent et irl css ng w,th aggregate fil led material. 

S<MSTON< 1 10 • Page :> 
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Set up the Grover Pump with a 3/4 inch 10. 15 foot 
long material line and a 3 foot pole spray gun. 

Prewet the hoses by pumping a small amount of 
mixed SEMSTONE 140 (see paragraphs 1 and 2 
under MIXING AND APPLICATION) without aggre
gate through the lines and pole gun; about 1/2 
ga llon should be sufficient. 

3. 	 Spraying Material Without Aggregate 

We recommend the use of a plural component or 
single component airless rig when the material will 
be sprayed without aggregate. 

Plural Componen t Airless Spray Equipment (Graco 
King Hydra-Cat or equal) : 

Set equipment at a 4 to 1 vOlumetric mix ratio. 
Use a Graco Silver Gun. or equivalent, equipped 
wi th a reversible. self-cleaning tiP. orifice size 
.035 - .041 inch. 

Single Component Air less Spray Equipment (Graco 
King 4510 1 Hydro Spray Pump, or equal); set up 
as follows: 

No screens, filters or surge tank. 

Spray hose should be 3/8" or 1/2 " ID, and 
a maximum of 50 feet in length. 

Use Graco 220-961 Flex Gun. or equivalent, 
equipp d with a rev ' Sible, self-cleaning tip, 
ori fice size .0 35 - .041 inch. 

Inlet air pressure should be a minimum of 100 
psi. Recommended operati ng pressure is 60 
100 psi. 

4. 	 Always use spray equipment in accordance with 
milnufacturer's instructions . 

5 . 	 Care of Spray Rig Hoses 

Take care to prevent the mixed material from 
sett ing up in your hoses. For best results, keep 
your hoses as short as possible, purge them 
immediately if work is interrupted, keep them out of 
direct sun light and insulated from hot surfaces. 

MIXING AND APPLICATION 

1 . 	 The components must be individually agi tated Im
mediately prior to use. 

Part A - Blend each Part A component to a uniform 
consi stency in its individual container, 
using a Jiffy type mixer . 

Part B - Stir each Part B componen t to a uniform 
color in its individual container. 

2. 	 If using a plural component spray rig. skip this step. 
Otherwise: 

Pour the entire contents of Part B into the 
container holding Part A, and mix thoroughly for 
two minutes using a Jiffy type mixer. 

The pot life of the mixture will be approximately 
45-60 minutes @ 75°F; significantly less time at 
elevated temperatures . 

The lunger the material is in the bucket after 
mixing. the shorter its pot life will be . Use it 
immediately . 

3 . 	 SEMSTONE 140 may be extended by adding silica 
sand. This can provide a more economical floor 
topping and is also useful when coating rough or 
mildly eroded concrete . 

a. 	 Use only clean. dry, bagged 20/40 mesh round 
Silica sand. 

b. 	 Pour half the mixed SEMSTONE 140 into 
another clean 5 gallon bucket. 

c . 	Slowly add sand to each bucket while blending 
with a Jiffy type mixer. Do both buckets immed i
ately. 

d. 	 You may add up to 3 parts, bywe lght, of sand to 
1 part. by weigl1t, of SEMSTONE 140. At a 3 to 
1 ratio you ge a mixture of grout- like consis· 
tency. At a 2 to 1 rat io you will obtain a stili fl uid 
mixture and extend coverage by 100 , This is 
the optimum mixtu re for spray applications. 

e. 	 The mixture may be sprayed or applied by 
notched trowel. 

If spraying, work the pole gun in a circular motion 
to achieve an even coating thickness . 

4 . 	 When working a large or congested area. it may be 
desirable for applicator to wear spiked shoes. 

SEMSTONE \40 • PJgc 4 



C-10 

5, 	 To obtain a nonskid surface, broadcast your grit 
medi a onto the coated surface before the coating 
ge l,;, 

6, 	 SEMSTONE 140 is semi-l eveling, When used on an 
mea that has a pitch or slope, use a 2 to 1 si lica 
sand mixture (see paragraph 3 above) in order to 
keep the material from sliding, 

7, 	 To coat vertical surfaces, use either SEMSTONE 
140-S Epoxy Coating and Lining system, or SEM
STONE 140 wi th Part C added , 

If using SEMSTONE 140 with Part C, refe r to 
Sentry's supplemental guide lines, 

8 , 	 Prepare surfaces for intercoat acill es ion as Follows: 

a, Allow SEMSTO NE 140 to cu re until ge lled before 
recoating, 

b, 	If the surface cures firm to the touch, but less 
than 24 hours. it must be washed with soap and 
water. rinsed and dried before recoating. 

c, 	 Surfaces cured beyond 24 hOllrs must be 
waslled with soap and waler, rinsed , dri ed and 
lightly sanded or abrasive blasteci. 

9. 	 If wor l< is interrupted, 0 ' at the end of the day, 
terminate the coating in a straigh t III Ie. 

10, As It cures, SEMSTONE 140 will s()metlmes de· 
velop a thin, oily film on its suriace. ThiS film may 
be easily removed by washing with soap and water. 

CLEANUP 


Before it ge ls, SEMSTONE 140 may be cl eaned from 
tools and equipment using hot, soapy water , 

Afte r SEMSTON E 140 gels. xylene or MEK will be 
required. Chlor inated solvents may be used if fl am· 
mabie solvents are not allowed. 

SAFETY PRECAUTIONS 

FOR INDUSTRIAL USE ONLY, 

Avoid contact with eyes and skin; do not ingest or 
inhale, 

When working with SEMSTONE 140, always wear 
chemical goggles, rubber gloves . and appropriate work 
clothing, 

When spraying in a confined area. al so wear a fresh air 
hood and make provision for forced venti lation. 

When spraying in n open area, a NIOSH approv d 
resp irator suitable lor organic vapors can r_place the 
fresh air Ilood. 

Prolonged or repeated exposure to the unreacted Part 
A and Part Bcomponen ts of S MSTONE: 140 may cause 
skin irritaUon or allergic reactions. 

Refer to material safety data sheets regarding Indl' 
Idual components. 

1 YEAR LIMITED WARRAN TY 

FOf one year following sale. SENTRY POLYMERS. [\ C.. Freepon. Texas ( " 5ENTRY~) v, ill replace Bfly vi 1;5 product5 lhal do not canrornl to 11$ 
manuf3CtLJrlng '!>'~,r,dar~ Qf , at Its sole discretion . refund the propor1iOnilW s;)lcs or;co o(lOliCOble lO tne nOllconformlnggoods . ReprOCtmlenl produci 
will be '5UClOI Lld nt no charge . dill:! FOB SE..t.ITRY·S (ilel! ties. 

Informaflon and suggestions supplied by SE RY, wllettler In Its. J:lubbSIl~d M!l-raturc or olhetw~$c_ Including :;;arnpl(!5. are oolle"t!d to be ::!ccurate 
and reliable and are furnished in good faltn. Such lr'lfOfm[lUQI1 anQ suggE!stlons <:lte suppliet1 WlU'Out Charge and the'r use. .::md the Lr!'ie of SF.""TRY 
PludUC:!5 is beyond SENTRY'S control. SENTRY'S produt:ts , tn1;)rrnatl(ln and 5uGGE!!S{[{lnS are intenul!'d fa' USERS possessing st.ill and know-I'law In 
11le indlJstr,.. US.ERS are leSPQnslblu. ,,It (nelt .soIl:' dJ5t:relion and (lS~., tG salls Il\ern5el~e5 regard ng lI ·e sUl1Cibllltj' of SE~TRY" p'odl.lct.!. . 
InfOlmahon and suggeStions fOf their "artjtul~r Circumstances. 

SENmv MAKES (J WA.RRA nES. EXPRESS OR IMPdEO. CONCERNINI; ItS PflODUCIS II.FORMATION ""0 SUGGESTIONS A.'m DISCL ,\15 All 
WARRANTIES INCLUDING ANY IMPUED WARR,\NIIES OF MERCHANT.•BIUT\' OR RTNESS FOR A PARTICU R PLRPQSE . 

nilS limited wlllr,]nly will bt; rf!n.Uertid n:11 ...-:f'lti \'Qld 1.>,' Jnyone Dr more '}t the following: SEJ\llRY Is not pa 11 timely and n full at Freel)()rt , l(!~n<; . !fIr 
all goods. and SerVices sofd b·, SENTF Y for US43 on the armllCilhle P10jP.-ct .USER docs nOlcoopefJl''? ","th SENTRY'S fCasof\"olblC In'Yesl.gJt.cns fp.gilrd1ng 
the illle8~tI noncon'ormlng proouet tfie P'OdlJCt has been ml':.tJ-sed . .alJused (If IIn"roo-erly malflt.l1nM 

Thl.: Pfovislon$ of Ihl5 '.'iarranty 5u~er5cdllliny pr()"'15,on~ 10 In!:' cOfltraJ'y 1'1 dliy or USER ' ~ Irm1ls or dm.urnents. Dr otherwrse ul1les!'i such r:(llltrfl,r, 
fJ lO~ISIOIlS are speclflcaUy aCknowledged and agreerllo rn \'luting b, SEtIIlRY {]flel roce :;JI by SE.NTRY. 50'-'1 [ ST~\f£S DO NOT ALLOW TJ-It: DCLU5(or . 
OR LlMITA nO'. OF PERSON,\L INJURY, IfICIDU,lAL OR CO~S[QUENT"L DAM'GEo , :'0 IHE ARO'", , IMI',HID" OR EXCLUSION "'IY ,OT ~PPLY 
TO YOU 
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