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REPAIR TANK 19, RED HILL
FISC PEARL HARBOR, HAWAII

BASIS OF COST ESTIMATES

Pricing was developed from quotes of venders and suppliers, R.S. Means Construction
Cost Data 1998, and local pricing information.

Cost Estimates were prepared using the “SUCCESS Estimating & Cost Management
System” computer program.

All estimates were prepared based using an “escalated from date” of May 1998.

Escalation rate was developed from NAVFAC Construction Cost Index dated February
1998 and an assumed bid opening date of April 1999 as follows:

Composite Tank Concept

Project duration: 14 mos
Escalated from: May 1998
Escalated to: November 2000

Escalation Factor = 3476/3400 = 1.02

Bladder Tank Concept

Project duration: 7 mos
Escalated from: May 1998
Escalated to: August 1999

Escalation Factor = 3463/3400 = 1.02

Repair Existing Tank Concept

Project duration: 12 mos
Escalated from: May 1998
Escalated to: October 1999

Escalation Factor = 3476/3400 = 1.02
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CONTRACTOR MARKUP REPORT
SUBMITTAL: FACD ( :)
SOFTWARE VERSION: SUCCESS.21
REPORT WRITER VERSION: R&R 6.0

CONSTRUCTION CONTRACT: PRL 98-9
DATABASE USED :EEI

PRINTING DATE 05/27/98

PAGE NUMBER :1

ESTIMATE NAME : RHT19-comp

PROJECT: Red Hill Tank 19 - Compesite-Famk | [ . CAT CODE:N/A

LOCATION: FISC Pearl Harbor, Hi bl pitac For- vic:

ESTIMATOR:EEI PROJECT #:

PROJECT SIZE: 1.00LS Au kurernaTives DATE OF ESTIMATE 5/26/98

AUTHORIZED CONSTRUCTION FUNDS:

CONTRACTOR DESCRIPTION

BID DATE: 4/99

MATERIAL LABOR EQUIPMENT

P Prime Contractor

WORKER'S COMPENSATION/UNEMPL/SOC. SEC TAXES 0.00 45.00 0.00
HAWAIl COST ADJUSTMENT 0.00 31.00 0.00
PRIME OVERHEAD 10.00 10.00 10.00
PRIME PROFIT 6.00 6.00 6.00
PRIME HOME OFFICE 3.00 3.00 3.00
BOND 2.00 2.00 2.00
ESCALATION 1.02 1.02 1.02
ESTIMATING CONTINGENCY 5.00 5.00 5.00
HI GET 4.17 417 417
SALES TAX 0.50 0.00 0.50
COMPOSITE MARKUPS FORP

MATERIAL COMPOSITE MARKUP 1.360

LABOR COMPOSITE MARKUP 2.571

EQUIPMENT COMPOSITE MARKUP 1.360

S Subcontractors
SUBCONTRACTOR OVERHEAD 10.00 10.00 10.00
SUBCONTRACTOR PROFIT 6.00 6.00 6.00
SUBCONTRACTOR HOME OFFICE 3.00 3.00 3.00
COMPOSITE MARKUPS FOR S

MATERIAL COMPOSITE MARKUP 1.201

LABOR COMPOSITE MARKUP 1.204

EQUIPMENT COMPOSITE MARKUP 1.201

Rase Bip Wikek Ups
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CONTRACTOR MARKUP REPORT CONSTRUCTION CONTRACT: PRL 98-9

SUBMITTAL: FACD DATABASE USED :EEI
SOFTWARE VERSION: SUCCESS 2.1 PRINTING DATE 05/27/98
REPORT WRITER VERSION: R&R 6.0 PAGE NUMBER :1

ESTIMATE NAME :RHT19-CT Add

PROJECT: Red Hill Tank 19 - .
LOCATION: FISC Pearl Harbor, Hl
ESTIMATOR: EEI

PROJECT SIZE: 1.00LS

AUTHORIZED CONSTRUCTION FUNDS: TYP‘C-QL Fot

Aw Acrervamiks

§R Additive Bid items

CONTRACTOR DESCRIPTION

CAT CODE:N/A

UiC:

PROJECT #

DATE OF ESTIMATE 5/26/98
BID DATE: 4/99

MATERIAL LABOR EQUIPMENT

P Prime Contractor

WORKER'S COMPENSATION/UNEMPL/SOC. SEC TAXES

HAWAII COST ADJUSTMENT

PRIME OVERHEAD

PRIME PROFIT

PRIME HOME OFFICE

BOND

ESCALATION

ESTIMATING CONTINGENCY

HI GET

SALES TAX

COMPOSITE MARKUPS FOR P

MATERIAL COMPOSITE MARKUP
LABOR COMPOSITE MARKUP
EQUIPMENT COMPOSITE MARKUP

S Subcontractors

SUBCONTRACTOR OVERHEAD

SUBCONTRACTOR PROFIT

SUBCONTRACTOR HOME OFFICE

COMPOSITE MARKUPS FOR S

MATERIAL COMPOSITE MARKUP
LABOR COMPOSITE MARKUP
EQUIPMENT COMPOSITE MARKUP

ADD: rve Bip ltem MAee-UFs

0.00 @2.00 0.00

0.00 31.00 0.00
10.00 10.00 10.00
6.00 6.00 6.00
3.00 3.00 3.00
1.00 1.00 1.00
1.02 1.02 1.02
5.00 5.00 5.00
417 4.17 417
0.50 0.00 0.50
1.347
2.318
1.347
10.00 10.00 10.00
6.00 6.00 6.00
3.00 3.00 3.00
1.201
1.201
1.204

(D Selectep FRom wAcE RAaTe CAcuLaTions SteeT
20 %= Averace of Al TRADES. Titls (SH Deceense recm Brse By

RATE . ADO/T/U’ES ARE (EsS WPLE)(/ WITH SIMAL. EMPHASIS (v

STRUCT, [BON  LOSRELEES .

@ Arse A cHrANGE FRom BAse Bid Barzs . Avpimijes Ae i2sS
CompPCEX AND SmAccee B Oyer it FPrRoJcT ConsTrRo cTien AmovaT _

Al otrer yALVES ~ Sex uBﬁsd-: B1D " € XPLANATION
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05/27/98 03:52 207 848 1115 ENTERPRISE ENG  --»-» ALASKA doo4r008

NAVFAC Construction Cost Index
Historical and Projected
February 1998

Fiscal . % Increasc
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep {(FY
1986 2441 2448 2439 2440 2446 2447 2458 2478 2493 2499 2498 2504 (

1987 2511 2511 2511 2515 2510 2518 2523 2524 2525 2536 2557 2565 @ 2.4
1988 2568 2564 2580 2574 2576 2586 2591 2592 2585 2538 2611 2612  1.8:
1988 2612 2616 2617 2619 2613 2616 2620 2621 2626 2631 2640 2668  2.14
1990 2672 2675 2679 2673 2674 2684 2684 2697 2725 2725 2721 2729  2.2¢
1991 2728 2730 2719 2719 2716 2726 2736 2723 2733 2757 2782 2785  20¢
1992 2786 2791 2784 2780 2779 2799 2809 2828 2838 2845 2854 2857  2.5¢
1993 2867 2873 2875 2886 2886 2916 2976 3071 3066 3038 3014 3009 5.3z
1904 3016 3029 3046 3071 3106 3116 3127 3125 3115 3107 3108 3116  35¢
1995 3116 3109 3110 3112 3111 3103 3100 3096 30956 3114 3121 3100 -0.2:
1996 3117 3131 3128 3127 3131 3136 3148 3161 3178 3190 3218 3239  4.1¢
1997 3277 3205 3302 3323 3324 3316 3364 3377 3396 3392 3385 3378 4.2¢
1998 3372 3376 p 3380p 3384 p 3388 p 3392 p 3396 p 3400p 3404 p 3408 p 3412p 3416 p 112
11999 3420 p 3424 p 3428p 3433 p 3437 p 3441 p 3446 p 3450 p 3454 p 3458 p 3463 p 3467 p  1.4¢
2000 34729 3476 p 3481p 3486 p 3490p 3495p 3500p 3504 p 3509 p 3614 p 3518p 3623 p 163
2001 3528 p 3533 p 3538p 3543 p 3548 p 3553 p 3558 p 3563 p 3668p 3573 p 3578p 3583 p 17
2002 3588 p 3594 p 3599 p 3604p 3609 p 3614 p 3619p 3624 p 3620p 3634 p 3640 p 3I645p 173
2003 3650 p 3655p 3860p 3665p 3571 p 3676 p 3681 p 3686 p 3691 p 3697 p 3702p 3707 p 17

Projected Indices are followed by the letter "p".

Escalation Factor = index of the "escalated to” date
Index of the "escalated from” date

Historical indices are based upon the Engineering News Record Building cost index.
All indices are based upon fiscal year rates.

Projected indices are based on official OASD projected rates as follows:

Fiscal Year % Per Year % Per Month
1698 1.40 0.147
1889 1.850 0.125
2000 1.60 0.133
2001 1.70 0.142
2002 1.70 0.142
2003 170 0.142

For more information contact Mr. Tony Hinson, NAVFAC, DSN 221-7858; Commerial (703) 325-7858.

RDHLCC0027657
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aPR-29-968 88:41 FROM:PACDIV DESIGN DIV ID:8084746306 PAGE 1/1

WAGE RATE CALCULATIONS
EFFECTIVE02/17/98

LOCATION: STATE OF HAWAII

SOURCE: STATE OF HI, DEPT OF LABOR & INDUSTRIAL RELATIONS
OPBRATION SHIFTS

8 HOURS/DAY - 40 HOURS/WEEK BULLETIN NO 446
BASIC OVERTIME TAXES & INS : TRAVEL
HOURLY % OF aAMT. SUB- % OF AMT. SUB- FRINGE OR TOTAL
CLASSTFICATION WAGE (b) TOTAL (e) TOTAL. BENE- SUB- HOURLY
RATE (b + Q) (¢ + g} PITS SIST(h + i + 3j
(a) () (c) (&) {e} (£) {g) {h} (i) {3} AR

ASBRSTOS WORKER 26.00 - - 26.00 35.85 9.32 35.32 14.24 - 49 .56
ASPHALT PAVING 25.49 - 25,49 28.05 7.1% 32.64 11.73 - 44 .37
BOILER MAKER 26.25 - - 26.28 26.65 7.00 33.25 13.76 - 47.01
CARPENTER 26 .65 - - 26.65 39.3%5 10.49 37.14 13.60 - 50.74
CEMENT MASON; CMU 25.37 - - 25.37 35.92 9.11 34.48 11.15 - 45.63
DIVER 39.18 - - 39.18 70.35 27.%¢ 66.74 132.73 - 80.47
DRAPERY INSTALLER*13.60 - - 13.60 25.55 3.47 17.07 1.20 - 18.27
DRYWALL INSTALLBR 26.65 - - 26.68 25.56 6.81 33.46 13.42 - 46.88
ELECTRICIAN 28.74 - - 28.74 25.13 7.22 35.98 13.37 - 49.33
ELEVATOR CONSTRUCT32.88 - ~ 32.88 22.65 7.45 40.33 6.40 - 46.73
EQPT OPERATOR 1  24.49 - - 24:49 28.0%5 6.87 31.36 13.73 - 45 .09
EQPT OPERATOR 3  24.77 - - 24.77 28.05 £.%5 31.72 13.73 - 45 _4S
EQPT OPERATOR 5  25.35 - - 28.3%5 28.085 7.11 32.46 13.73 - 46.19
EQPT QPERATOR 7  26.32 - - 26.32 28.068 7.38 33.70 13.73 - 47.43
EQPT OPERATOR 9 26.64 - - 26.64 28.05 7.47 34.11 13.73 - 47.84
EQPT OPERATOR 12 27.49% - - 27.49% 28.05 7.71 35.20 13.73 - 48 .93
FEWNCE ERECTOR=* 9.33 - - 9.33 31.47 2.94 12.27 1.65 - 13.92
FLOOR COVERING 22.90 - - 22.90 36.%2 8.36 31.26 14.00 - 45,26
GLAZIER 22.08 - - 22.05 31.33 6.91 28.96 16.38 - 45.34
BELICOPTER PILOT 28.66 - - 28.66 31.85 9.13 37.79 12.73 - 51.82
IRONWORKER, REBBR 23.90 - - 23.90 2B.97 6.92 30.82 16.61 - 47.43
IRONWORKER, STRUCTZ23.50 - - 23.90 56.49 13.50 37.40 16.61 - 54 .01
LABORER 1* 20.70 - - 20.70 27.16 S5.62 26.32 10.04 - 36.36
LABORER 2% 19.10 - - 19.10 27.16 $.19 24.29 10.04 - 34.33
LABORER 6,LT CLUP*13.10 - ~ 13.10 27.16 3.56 16.66 5.79 - 22.45
LANDSCAPER 1 16.51 - - 16.%51 22.55 3.72 20.23 4.42 - 24.65
LATHER 26.60 - - 26.60 26.08 6£.94 33.54 12.95 - 46 .49
PAINTER 24.75 - - 24.75 25.%5 6.33 31.08 15.20 - 46.28
PAINTER, SPRAY 25.25 - - 25.25 25.8 6.45 31.70 1%.20 - 46 .90
PAINTER, SANDBLAST2S5.25 - - 25.25 25.56 6.45 31.70 15.20 - 46.950
PLASTERER 25.91 - - 25.91 38B.66 10.02 3%.93 11.15 - 47.08
PLUMBER; SPRINKLER28.30 - - 28.30 22.01 6.23 34.53 12.05 - 46.58
ROOFER 24.10 - - 24.10 56.02 13.50 37.60 10.35 - 47.95
SHEETMETAL WORKER 28.52 - - 28.82 26.04 7.43 35.95 14.01 - 49.96
TERRAZZO SETTER  25.37 - - 25.37 23.13 5.87 31.24 11.15 - 42.39
TILE SETTER, CERAM25 .37 - - 25.37 23.13 S5.87 31.24 11.15 - 42.39
TRADE AVERAGE 26.12 - - 26.12 31.52 8.36 34.48 13.03 - 47.81

€ % M6 S BB G e e e e m e AP W Y KD OO OGN WE KR B M am me o Ar = b am e e e e o m m— e e W0 W M5 ES W e mm mm o o o et e e e v o7 W G W6 W W e e e e e e e g e ar W R 0

* NOT INCLUDED IN AVERAGE

OPTIONAL FORM 99 (7803
FAX TRANSMITTAL [.oem..- /

" Kooy Gardner o M. wasks
%ﬁc Engro, T Y -390
“5b3.3885 | | 47,-5¢7

NSN 7840-01-317-7368 $099- 10 GENERAL SERVICES ADMNISTRATION
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L Lttt SHEETN or
ENGINEER,N ’ INC CALCULATED BY. ﬁcé"‘ DATE S/ 24/ ?g
3335 ARCTIC BOULEVARD 4 7
ANCHORAGE, ALASKA 99503 CHECKED BY DATE
TEL (907) 563-3835 FAX (907) 563-3817
, »SCALE
| : Avvirion e Estimare Mres 3
Esrimpre DETRIL.
I . ° Q}A‘EZE IMDICATELD AS JOTE. INF A TION 6767,!/51’#644/
o  MeewpES. (ABDR, EQUIP FMATERAL (OITH. 2HBeR...  ARL-OVPS .
| T VAVE /5 v ErTHER. EQUIPIPENT OF. (ABOR. CLUmN IO AUorD
| FOeTHeER. 1Pt Of. |
| P ABR. RATES INCLLDE FRNGE BENEFITS

PRODUCT 204-1 (Single Sheets} 205-1 (Padded)
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MEMBRANE LINER INFORMATION

RDHLCCO0027660
B-274 BWS031200



USSOEsL39n 17003 Judatslasl SEaMart CHARLOTTE FA( E 42
- MAY BB 7SR 13 Z2PH

SEAMAN CORPORATION XR-5°
CHEMICALLY RESISTANT
GEOMEMBRANE

PRODUCT FEATURES
1. COMPOSITE DESIGN —

High strength from polyester base fabric,
environmental and chemical resistance from
Ethylene Interpolymer Alloy (E!A) coating

2. HEAT RESISTANCE —

Has contained salt water up to 100°C for years

3. CHEMICAL RESISTANCE —
EIA coating provides wide range of compatibility
including acids, oils, and methane

4. HEAT WELDABLE —

Thermal weldable for seams as strong as the
membrane. Factory panels over 15,000 square
feet for less field seaming

5. STABILITY —

Low thermal expansion-contraction properties

¢ XR-5 13 A REGISTERED TRADEMARK OF SRAMAN CORPORATION

RDHLCC0027661
B-274 BWS031201
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SECTION A - PHYSICAL PROPERTIES

PART A-1: MATERIAL SPECIFICATIONS

<F;
P ZEPH

8130 XR-8%:
Property Test Method Requirement
1. Thickness ASTM D-751 30 mils minimum (8130)
40 mils nominal (8138)
2. Weight ASTM D-751 30.0 £ 2 0z./3q. yd. (8130)
38.0 + 2 0z./sq. yd. (8138)
3. Tear Strength ASTM D-1117 35 Ibs./35 1bs. (min.)
Trap Tear
4, Braaking Yield Strength ASTM D-751 550 Ibs./550 Ibs. (min,)
Grab Tensile
5. Low Temperature ASTM D-2136 -30°F.
4 hrs. ~ X° mandrel No cracking
6. Dimensional Stability ASTM D-1204 1% max.
{(each direction) 212°F. = 1 hr.
7. Hydrogtatic Reslistance ASTM D-751 800 psi (min.)
Method A
8. Blocking Resistance ASTM D-751 #2 Rating
180°F. max.
9. Adhesion - Ply. ASTM D-413 15 bs.fin, {min.)
ihs /in. of width 2° per min. or film tearing bond
10. Adhesion - heat sealed seam ASTM D-751 35lbs./2* diglectric wald (min.)

ibs.An. of width

11. Dead Load
Seam shear strength

12. Bonded Seam Strength

13. Abrasion Resistance
(Taber Method)

14. Weathering Resistance

15. Water Absorption

18. Wicking

17. Puncture Resistance

18. Bursting Strength

19. Coetfticient of Tharmal
Expansion/Contraction

All Values As Produced

{Mil-T-52983 E Madified
Para. 4.5.2.18
2" overlap seam, 4 hours)

ASTM D-751, seam strength
as modified by NSF 54

Method 5306
Fed. Std. 191a
H-18 Whee!
1000 gm. load

Caron-Arc
Atlas Weathar-0-meter

ASTM D-471, Section 12
7 Days

Shelter-Rite procedure
ASTM D-4833
ASTM D-751 Ball Tip

ASTM D-696

Must withstand
210 ibs.fin. @ 70°F.
105 tbs./in. € 180°F.

550 ibs. (min.}

2000 cycles (min.) before
fabric exposure

50 mg./100 cycles

max. wt. loss

8,000 hrs. (min.)

No appraciable
changes or stiffening
or ¢cracking of coating

0.025 kg./m? max. @ 70°F.
0.14 kg./m? max. @ 212°F.

A" (max.)
250 Ibs. {min.)

650 1bs. (min )
800 lbs. (typ.)

8 X 10 -8 Invin *F. (max.)

RDHLCC0027662
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SECTION B — CHEMICAL/ENVIRONMENTAL RESISTANCE

PART B-1: XR-5" FLUID RESISTANCE GUIDELINES

The data below is the result of laboratory tests and is intended to serve only as a guide. No performance
warranty is intended or implied. The degree of chamical attack on any material is governed by the conditions

under which it is éx

sed. Exposure time, temperature, and size of the area of exposure usually varies

considerably in application, therefore, this table is given and accepted at the user’s risk. Confirmation of
the validity and suitability in specific cases should be- obtained.

When considering XR-5 for specific applications, it is suggested that a sample be tested in actual service
before specification. Where impractical, tests should be devised which simulate actual service conditions
as closely as possible.

Ratings are based on vigual and physical examination of samples after rernoval from the test chemical

Ammoniurn Sulfate
Antifreeze (ethylene glycol)
Animal Qil

Aqua Regla

ASTM Oil #2 (Flash pt. 240°C)
ASTM Oil 3

Benzene

Caicium Chioride Solutions
Calcium Hydroxide

20% Chiorine Solution
Clorox

Conc. Ammonium Hydroxide
Corn Qi

Crude Ol

Diesel Fuel

Ethanol

Ethy! Acetate

Ethyl Alcohol

Fertilizer Solution

#2 Fuel Oil

#6 Fuel Ol

Furfural

Gasoline

Glycerin

Hydraulic Fluid ~ Phosphate
Ester Based

Hydrochloric Acid (50%)
Hydrofluoric Acid (5%)
Hydrofluoric Acid 50%)
Hydrofiuosilicic Acid (30%)
soprophy! Alcohol

Ivory Soap

Jet A

ASTM Fuel A (100% Iso-octane)

Hydraulic Fluid ~ Petroleum Based

Hydrocarbon Type Il (40% Aromatic)

P=-ePrrrO0 PPOXPP2POP>PPPrRPIoA-XPrERXD>2Pp—~00>

Magnesium Chloride
Magnesium Hydroxide
Methanol

Methyl Alcohol

Methyl Ethyl Ketone
Mineral Spirits

Naphtha

Nitric Acid {5%)

Nitric Acid (50%)
Perchioroethylene
Phenol

Phenol Formaidehyde
Phosophoric Acid (50%)
Phosophoric Acid (100%)
Phthalate Plasticizer
Potassium Chioride
Potassium Sulphate
Raw Linseed Oil
SAE-30 Oil

Salt Water (25%)

Sea Water

Sodium Acetate Solutions
Sodium Bisulfite Solution
Sodium Hydroxide (60%)
Sodium Phosphate
Sulphuric Acid (50%)
50% Tanic Acid

Tolusne

Transformer Qil
Turpentine

Urea Formaldehyde
UAN

Vegetable Qil

Water (200°F)

Xylene

Zinc Chloride

EXPOSURE RATING EXPOSURE RATING
AFFF JP-4 Jet Fuyei

Acetic Acid (5%) JP-§ Jet Fuel

Acstic Acid (50%) JP-8 Jet Fuel

Ammonjum Phosphate Kerosene

“AXPD>PI>PPOPP AP -Ad-2BP > ~«4~-O0PDBXOOBPR2XP2~~2PrPr>

after the samples of Black XR-5 were immersed for 28 days at room temperature. Results represent ability
of material to retain its performance properties when in contact with the indicated chemical.

B-274

RATING KEY:
A —Fluid has little or no effect

8 — Fluid has minor to moderate effect

C —Fuild has severe elfect
T— No data-likel

to be acceptable

X—No data-not likety to be acceptable

RDHLCC0027663
BWS031203
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PART B-2: COMPARATIVE CHEMICAL RESISTANCE

The table below lists a variety of chemicals and indicates the action of each material when in contact with
Black XR-5, CPE, Hypalon, Urethane, and supported PVC. Membrane samples were totally immersed in
each of the chemicals for a period of 28 days at room temperature. The rating system is indicated as:

A — Fluid has little or no effect at RT.

B — Fluid has minor 1o moderate effect at RT.

C — Fluid has severe effect at RT.

AT a2

N:j

_F'AGE a5

5 12:23FM

Chemical

XR-5°

+

Hypalon

Urethane

0
©
m

PVC

Kerosene

C

>

Diesel Fusl

Ohio Crude Qil

Hydraulic Fluig —
Petroleum Based

Naptha

Conce. Ammonia Hydroxide

50% Acstic Acid

50% Phosphoric Acid

50% Hydrochloric Acid

50% Nitric Acid

50% Sulfuric Acid

60% Sodium Hydroxide

Methyl Alcohol

JP-4 Jet Fuel

Salt Water 180°F

Phnthalate Plasticizers

SAE-30 Ot

Raw Linseed Oil

PIP>IE P 2|2 > 01212 O i >» > 12> > |P

> > 032> | >0l Wm | > D OO0 O

IR I 01> 0|00 IO0OIO0O1IO0 |02 21> |»

> Ol D > BIOI> | >|>» D>, 0] |wI0O]0O

OIOIOI0OI0O 0|02 |2 >» OO0 |0 00

All technica! information published in the brochure refers 1o the Black XR-5; other colors may not have the
same chemical resistance as the black. If a color other than black is required, we suggest you check with
Seaman Corporation as 1o the compatability and resistance to that particular chemical environment.

The above ratings were arrived at by visual and physical examination of the membrane samples after their
removal vfrom the test chemical. When considering XR-8® for specific application, it is important 10 study

the requirements such as permeabiiity, service témperature, concentration, size to be contained, etc. Sample
ot XR-3® should ba tested close 16 actusl service conditions and also Seaman Corporation should be consulted.

RDHLCC0027664
BWS031204



PR ISAGH B I = L= P= S RN Toderelonl SEAMARH CHARLOTTE FAGE @&
MAY B8 C98 1Z24Pn
FUEL COMPATIBILITY — LONG TERM IMMERSION
TEST: Samples of 8130 XR® DC-7 Black were immersed in Diesel Fuet, JP-4 Jet Fuel, Crude Qil,

Kerosene, and Naptha for 6% years.

The samples were then taken out of the test chemicals, blotted and dried for 24 hours. The
samples ware observed for blistering. swelling, stiffening, cracking or delamination of the
coating to the fiber.

RESULTS: It was found In all cases the 8130 XR-5%, after immersion for six years, maintained the strength
and there was no evidence of blistering, swelling, stiffening, cracking or delamination.

The strip tansile strength or breaking strength of the samples was measured after six years of
immersion and the following are the results.

BREAKING STRENGTH

METHOD 5102, FED. STD. 191

LBS./IN,

4507 405 410 410 4q0 430

4001 s ,

350-

3001

250+

200-

150

1 Q0 o :

CONTROL CRUDE JP-4 DIESEL KERO- NAPTHA

OL JETFUEL FUEL  SB\E

LONG TERM SEAM ADHESION

11 YEARS IMMERSION
METHOD 5970 OF FEDERAL TEST METHOD STANDARD NO. 191
LBS./IN.

Seam samplas of 8130 XR-5% were dielectrically welded together and totally immersed in the liquids for 11
years. The samples were taken out, dried for 24 hours and visually observed for any signs of swalling,
cracking, stiffening or degradation of the coating. The coating showed no appreciable degradation and no
stitfening, swelling, cracking or peeling.

The adheslon, or resistance to separation of the coating from the base cloth, was then measure'd by
Method 5970 of Faderal Test Method Standard No. 191. Results show 8130 XR-5® has maintained the
seam strength over the long period.

JP-4 Diesel
Control Crude Qil Jat Fuel Fuetl Kerosene Naptha
8130 XR.59
DC-7 Black 20+ 18 33 25 40 33°
Lbs./in.

* The naptha szmple was sticky.
IMMERSION: January, 1878 to March, 1990

Wa believe this information ig the best currently available on the subj i on i

2 ject. It is offered as & possible helpful suggestion in experimen-
tation you may cere to underake along these linas. it Is subject 10 revigion as additional knowledge ang axpe?igice are galgod. We
make no guarantee of results and assume no obligation or liability whatsoever in connection with this information.

RDHLCC0027665
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MP C Containment Systems, Ltd.

4834 S. Oakley © Chicago, IL 60609
312/927-4120 © 800/621-0146
FAX#: 312/650-6028
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PETRO GARD" X
PERFORMANCE SPECIFICATION

1.0 8COPE

1.1

1.3

Thle specificstion esiablishes the nqulmmanl for & cusiom f{actory
pratabricatad fiaxibla iner systam wiliizing 1he lalest elala-ofdhear concepts
for ascondary containmant in acoordneg with the 1atasl Fedaeral and Laca)
teguiationa,

The work ghall include deeign, faclory tabrcalion, fleid intarface sasemply,
anchorage hatdware, plplng, prelabricalad Interface porta, test wells, and
meniioring walie.

The materials of constructian ehal be compaipie wiih the praduct 1o be #ofed
in the primary conlalnmant vessal(s), and the malerial's praduci resisiapea
io p}{m%‘uﬂty shali conform (o the ¢riterla aisled elsswhera In this
spacification.

2.0 APRLICABLE DOCUMENTS

2.3

22
23

24

285

Specificaijon: Faderal Siandard 1812, matedal 168HRG of prolediive ctsled
intustrial taxilies.

Speoification: A,8.7.M. Standard D751-88, methot of tesling coated fabrics,
Specification; Mil.4-4620, iy canino] ingpection and 1eting for the fabrice-
tion of flexible mtmmnquﬂ‘tlmﬂm.

Spacification: A.S.T.M. D4437-84, determining the Infegrity of Nield seama
wead in joining fexible poiymeric aheet geamembranes.

Specificalion: Buyers general spacification and alie drawinga,

1 REQUIRED SUBMITTALS

31

3.2

- 43

The euccesefu bidder shel provide materlal end joint 1eat cafiliicaiion
agemanairating 1hat the malerial end febrioation jeinia ehall comply with the
phyticel snd chamloal resletance raquirements of this apacification.

The bid propeesl shall inchute deeign drawings showing sacandary coplain-
meni [nferface detalis at ek aperiuras and ehall ejeo inciude lnsialistion
ingituctions.

The dner aysiam shail e fabrcated by MPC Conteinment Bystams, Lid.,
Chicago, .

4.0 WARRANTY

4.1

A minimum twenly year inslalialion warranty covering material and
workmanship le requirad.

5.0 ENVIRONMENTAL DESION REQUIREMENTS

6.1

The Uexible ascondary containment liner aRall be capable of wilthalanding
the (ollowing environmanial inatallation conditions: 5.1.1 Ambient
Temparature: 26 - 100 Degrass F.

€ " MATERIALS AND WORKMANSHIP

8.1

Flexinie Linar Material Description

6.1.1 The hexibie liner magrial ahail conalal of a high sirength relnforc.
g fahbric weighing approximately thifeen (13) cunces pef equare
yard, coslad wiih an overall prolective urethgne aromaiic resisiance
polymar: total welght ls approzimaialy thirty-eighi (38) ounces per
acuisre yard.

Color: Ten

Coaled Liner Malarial: Tha costing compound shall be selectsd 1o
have characieretics euliable for Righ temperature tharmal-weiding,
shali be compoundad 1o witheiand the anack of high lemperaiure.
humidity and mildew, while &t the sama tme, reslatng the aftack
of ihe producis 10 e eiared In the primary contalnment vesaal{s).
Walght end Thickness: 38 ounces per squire yard «/= 3 ounces;
40 mils. +/= 2 mila.

Tenslie Svengih:

Grab (P8, ABTM. 781 ............... 1,100 Jan1,100 1hs.

1 alrip IRa, ABTM D781 ... 776 IDR726 pa.
6.1.6 Hydgroslalic Rosielance: Fag. Sid. 6612 .............. 800 pal
6.1.8 Adnesion per one Inch of widih

AL TM. D751 (2" per minuie) ............ Ceeeniin 20 lpa.
6.1.7 Low Temperaiure; ASTM. D-2186... ................ - f0°
6.9 Flexiplity/Resisiance 16 Cracking: PABS

Lab Procadure: Tan (1) pound walghied eller, sample slze 2* x
12+, lold 180 Degreee, paas rolier (an timae: PASS

6.1.8 Chemical Reaistance; The linar material shall mael the following
166} critarls 1o aulomotive fuule:
Tesi Procadure: Rermaability A.5.T.M. E-08
Procadure 8w
Requirement:
AS.TM. D471 Relerance Fuel B 05 ou6q Fu24 hrs.
6.1.10 Byreling Sirangth:
A8.TM, D-781, Saction 182
€.1.11 Pupciure Rasislance:
AST.M, D751, Seciion 18.2
(Ball Tip)
8.1.12 Giifness AS.T.M D.747

. 1.13 Minimum Abrasjon Reslelance
Tabae Mathed 8308 H.22 Whea! 1000 gram load 10,000 cycles

1750 ibs, minimum

1750 fbs. minimum
30,000 pal max. asch diraction

7.0 LINER MATERIAL FARRICATION DETAILS

74

.2

Al panel jolnts shall be tharmal aulomalic high pressure walded, utilizing

[ w: ln.oh isp-gaal construction with u lalerance of +/~ & quariar of an inah

on the ep.

The coaling farmulation shall ba suitalie for thermal type fabdcation and ehall

als0 be capable of conforming ta the following tes pracadurse withoul affec-

ling the requirements of Bection 6,0,

7.2.1 Dsad Load Criteria for Joinis:

7.2.1.1 Saema cary ¢ Mminimym dead joad of 0% of lhe
fminlmum et tenslie withow! esparation of the
fabrlc |0 the waep diraction when The lemparaiure of
- the FML ls 70 dagrase F, when iestag |n acoonr

qance with MIL-T-32883E.

Seems cary & miniMum dead load of 26% of the

sirip tanalle when the lemperature of the FML is 180

degrees F, when tealad |n accordance with

L T-62688E,

Seams shall carry & minimum seam shear alrenglh

of 68% of the Mminimum &ltip lenslie sirength of the

fabrio when lested In accordance with A.6.7.M.

0781, Saetion 50,

7.2.1.2

7.2.1.3

7.3 Batterning:

7.3.1 The fiexible membrans liner shal be fabricated irom full length
moduiar panele with & maximum of ane parizantal eplice seam per
pana:. Salice seams ahgli ba usad only when required 1o uilize ful
roif 8iza,

Panal jointe shall ba panerneq a8 shown on the drawings.
Secandary joinie and reinforcing a/eas shall be harmally weided.
Stiiching and camenting shall not be allowsd lor normal panel
fabricstian.

Apariure jocations lonsted in the iner shail ps eullaply reinforcad
gé common praciics by the faciory fabricajor.

Apgriure [neations in ganerel shall be produced from rigld bulkhead
fifinge and other Mmachenicel compreasion membere made from
aynthatic type materiala which narmally resist corroelon,

-~ -3

7.3.4

6.0 ANCHORAGE SYSTEM

a.1

The liner ahall ba provided with an ancharage system which ehall includs
hardware as detaliad in tha manufaciurar'e inalalistion drawings.

8.0 INSTALLATION

@.1

8.2

8.3

Inataliation of iha lactory mahulaciured finer ayatem ahall be perfarmed by
a faclofy epprovad and cenifisd contracior.

A gopiraciar who g nol irained of cenlfiad may (natal the secandary con-
ialnment finer aysiem only under the diraction of a faciosy aulhafizad field
ischnical asalalance superviso; Under ihis canaition, the faciory will pro-
vide & flald raport to the canatruction manager confirming that ihe (nar waa
Ingleliea under his direction.

The manufacturer of ins secofdary cantainment sysiem ahsll supply atalied
inslailation arawings covering all companenis supplied.

10.0 TESTING OF THE SECONDARY CONTAINMENT LINER SYSTEM

10.1

102

The liner manulaciurer shall proviis wrinten cenificatjon thel the |inar has
hean vacuum bax 1esled af ali panel thermal wealded joini locations, and ali
panel matariais have pesn viduslly inspaciad wiih defects noled and cofrectec
prior 1o packaging. (Teating par A.8,T.M, D«4437 Mod. 1-2 PS| max |

When & membrans (Iner ie (ahricaied, seamad, sealed, modifiad of repeirad
in the lield, the pan so {abricaled, seamad, Sealed, modiliag af repalrad sheil

D8 subjected 10 & performanda tesl prascribag by the manulacivrer,
CL19877-20885
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PETRO GARD" X
CHEMICAL COMPATIBILITY CHART

The following fluids were tested and are considered compatible with PetroGard” X.

ASTM FUEL B HYDRAULIC FLUID

ASTM FUEL C JP-4

AVIATION GAS JP-§

CRUDE OIL KEROSENE

DIESEL FUEL METHANOL

ETHANOL MINERAL SPIRITS

FUEL QIL MTBE

GASOLINE, LEADED NAPTHA

GASOLINE, PREMIUM UNLEADED PETROLEUM HEAVY CAT CRACK
GASOLINE, REGULAR UNLEADED PETROLEUM 985 OCTANE REFORMATE

e e R

The data shown is the result of the following laboratory tests and is intended to serve only as
a guide:

Farmeability ASTM E-96
Solubility & Swell ASTM D-543
Tensile & Elongation ASTM D-751

Results were arrived at by visual and physical examination of the samples after immersion in
the test fluid for 7 days at room temperature. Results represent the ability of the material to re-
taln its performance properties. When considering PetraGard® X for a speclfic application, it
is impaortant ta study other requirements such as permeability, service temperature, concentra-
tion, size to be containead, etc. MPC Containment Systems Ltd. Technical Department should
be consulted for further recommendations. This table is presented and accepted at user’s risk,

Wae believe that the above Information s the bast currently available on the subject. It is offered
as a possible helpful suggestion in experimentation you may care to undertake along these lines.
It is subject to ravision as additional knowledge and experience are gained.

For more information call today.

- \MPC/

4834 S, Qakley Ava.
Chicago, Illlnolo 60609
312 927-4120
(Outelda IL) 800 821-0148
(Fax) 312 650-8028

CL18877.20006
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PETRO GARD® VI
PERFORMANCE SPECIFICATION

1.0 SCOPE

1.1 This specification establishes tha requirement for a cusiom faciory
prefabricated flaxible liner sysiem wtliizing the lajest slaie-of-the-art
concepis for spcondary conlainment In accardance with the lales
Fedara| and Local ragulations.

1.2 The work shall include design, tactory fabricatian, fleld inlarface
asgzembly, anchorage hardware, piping, prelabriealed interface
pors, taat walls, and menitoring wealls,

1.3 The materials of consituciion shaill be compalible with ihe product to
be sigred In the primary conlainment vessal(s), and the maleriala
produet reslsiance in permeabiiity shall cenfarm 1o the crilerie sialed
elsewhare In this specification.

2.0 APPLICABLE DOCUMENTS
2.1 Spacificadon: Faderal Standaxd 1812, material tesiing of proléciive
conlad Indusirial texiiles.
22 ;S%pncét‘muont A5 TM. Standard D757, method of lesting coated
abrics.

2.3 Spacification: MIL-[-4520, quailty control Inspeciion and testing fot
the {abricalion of Hexihle membrane materlals,

2.4 Spacification” A8, TM. D-751, dalermining the integrity of seams
used in joining flaxible polymeric sheol gaomembranes.

2.5 Speciiicajion: ULC/ORD-C5R.9-1883

2.0 REQUIRED SUBMITTALS

3.1 The auccessful bidder shall provide matarial and joinl tes)
cedification demensiraling thal tha maierial and labrication jointa
shall comply with the physical and chemical resistance requirements
ol (his wpacification.

2.2 The bid proposal shall Include design drawings showing secondary
conlainment Inlerface detalis at all apenures and shall alse Include
inataliation instructions.

3.3 The malenal shali be ULC appraved.

3.4 The finer systam shall be labrcatad by MPC Conlainment Systems,
Lid,, Chicago, i,

A5 The syccessiul biddar ahal] providie and malatain thitd pary peliution
flabiilty Insurance coverage in the minimum amount of §1 million.

4.0 WARRANTY
4.1 A minimum twenty year warranty cavering mararial and warkman-
ship Is raquired.

5.0 ENVIRONMENTAL DESIGN REQUIREMENTS
8.1 Tha flexitle sscondary eonfalnmeni liner ehall ba capable of
wiihslanding the loflowing environmental insiallation conditiens:
6.1.1 Ambient Temperaiure: 25-100 Degrees F.

6.0 MATERIALS AND WORKMANSHIP
6.1 Flexible Liner Materlal Description

6.1.1 The flexible iner material shall censist of 2 high strangth rein-
foreing fabric welghing approximately sevean and one hall
(7.5) ouncas par square yard, coled wilh an ovarali prolec
tive mulli-palymar, ol welght is approximalely thity (30)
ouncas par square yard +/-2 ouncas,
Color. Black front and back.

€.1.2 Coated Liner Matonial The casling compound shall ba
selected to have characierisiics suliabie for high lempara.
tyre thermal-welding, shall be compoundsd o withsland tho
anack of high lemperature, humidity and miidew, while at ihe
same fime, reslaling the atlack of the products 1o ba slored
in the primaty containmen) vassel(g),

6.1.3 Waighi and Thickness: 30 ounces per square yard +/- 2
ouncas; 30 mils, 4/ 2 mils.

8.1.4 Tenslle Strangth:

Grab lbs, ASTM D754, ... ... .. 650 the/fR0 ths,

1"siipbs., ASTM. D781, ... ........ 485 |ha/485 [bs,
6.1.5 Hydroslatic Resistance: Fud. Sid 8512, ... . .. 600 psl.
6,18 Adhesion por ana Ineh of wigih-

ASTM O-751 (" perminute) ..............,. 16 o8,

B-274

6.1.7 Low Temperature: ASTM. D-2136.. . ,........ 40°
8.1.8 Fiexiblity/Resistance to Cracking: PASS
W-ab Procadure: Ten (10) pound weightad roller, sample aize
2" % 12°, {old 180 Dagrees, pasy roller lan lmes: PASS
615 Chemical Resistance: The lner maleral shall meet the
lollowing les! criteda for autometiva fusls: Tast Procadure:
A.S.TM. E-98 {Tranamission of Malerial)

Requiramant:*
A. Unleaded Gasoline. .............0.07¢ 10" crvsec
B.AS.TM. D471 Relersnce Fuel B . .. 9.18 x 10™ crvsec
C.Methano! .......... ... 0..... 838 x 10" ervsec
*Par Koamer Method
6110 Bursting Sirength:
AS.TM. D-751, Sectlon 182 ........ 850 lbs,, minimum

6111 Punciure Raslislance:
A8, TM, D781, Section 18.2
BaTHY- . . con et i e . 850 s, mintmum

112 Stiiness: A.S.T.M, D-747 . . 30,000 psl max. each direction
6113 Coefliclent of Tharmal

Expansion/Conjraclion
ASTME228,............... 8 x 10-8 Infin %F. (max.)
&11¢ Weatharing Resistanca
CﬂmﬂntAm
Atlas Weaihar-o-meter. ..., .. . 8,000 hrs. No Appreciable
changes or siiffening
of eracking of coating

7.0 LINER MATERIAL FABRICATION DETAILS

7.1 All panal jolnis shall be thenmal autemaic high prassure welded,
utlizing & two inch ;agnsaal construction with a (olermnce of +/- @
quarier of an inch on the (ap.

7.2 The caaling formuislion shall be syliable for thermal fype fabrication
and shall also ba capable of conforming to the following test
procedures without afeeling the raquiramenis of Section 6.0,

7.2,1 Oead Load Critara for Joints:

7.2.1.1 Seams cafry & minimum dead load of 50% of (he
minimum sifp lensile withowd ssparalion of the fabrlc
in the warp diraciion when the temperaiure of ihe
FML is 70 degreas F. whep tested fn accardance
with MiL-T-52083F,

7.2.1.2 Seams carry & minimum dead load of 25% of the
siflp tenshie when the temparalure of the FML1s 180
degress F, when tested In accordance with
MiL-T-82043E.

7.2.1.3 Seams shall carry a minimum seam shear strengih
of 95% of the minimum sirip fenstia strangth of the
fabre whan lested in accordance wilh AS.TM.
0-751, Saction 50.

8.0 TESTING OF THE SECONRARY CONTAINMENT LINER SYRTEM

8.1 Thaliner manufacturer ehall provide writien certificarion thal the liner
has been vacuum box teelad at all panal thermal walded joint
locations, and ali panel maiariale hava been visually inspeciod wilh
defects noted and corecled prier io packaging, (Tasting per
AS.TM. D-4437 Mod. 1.2 PSI max.)

8.2 When a membrane liner is fabricated, seamed. sealad, modilied ar
repairad in the fiold, the pad so labricaled, saamsd, sealad, modified
or repalred shall bp subjeclad lo & performance last prescribed by
the manulaciucor

0.0 INSTALLATION

8.1 Inslaliation of the factery manufaciured liner sysiem shall be
pedarmed by a faclory appraved and ceriliiad eantractar,

8.2 Aconiractor who is not trained or centified may install the sacondary
cantainment linar sysiem anly wnder the dirsction of a feciery
authorized flald fechnical assisiance suparvigor. Under fhie
condltion, the factary wiil provide a fleld « io the consjruction
manager confirning hal the liner wae instalisd under his direction,

8.3 The manufaciurer of tha socondary contajyment aysiem shall supply
detafled instaliation drawings covering all compenents supplied,

RDHLCC0027671
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PETRO GARD®VI
CHEMICAL COMPATIBILITY CHART

The following fluids were tested and are considered compatible with PetroGard® V| when used
as a secondary containment dike liner with above ground storage tanks:

Antifreaze (ethylens glyecal) #6 Fual Oil - Minaral Spirits
Animal Oil Gaaoline, jeaded MTBE

ASTM Fuel A Gasollne, ragular unjeaded Naptha

ASTM Fuel B Gasoline, premium upleaded Phosphoric Acid (80%)
ASTM Oil #2 Glycarin Raw Linsead Ol
Aviation Gas Hydraulic Fluid SAE-30 Oll

20% Chlorine Solution Hydrochlaric Acid {50%) Sea Watar

Clorox Hydrafluoric Acld (5%) Sodium Hydroxide (60%)
Cone. Ammanium Hydroxide Hydrofiuaric Acid (50%) Sulphuric Acid (60%)
Corn Qil Hydrofiuorosiilicle Acid {30%) §0% Tanle Acld

Crude Qil jvory Soap Transformer Qil

Diasel Fuel JP-4 Jet Fuel Turpentine

Ethanol JP-8 Jet Fusl Urea Formaldehyde
Ethyl Aleohel JP-8 Jat Fuel Vegetable Ol

Fertilizer Solution Kerosene Water (200°F).

#2 Fuel Ol Mathanel

The data shown ig the result of the following laboratary tests and is intended {0 serve only as a guide:

Parmsabillity ASTM E-96
Solubility & Swejl ASTM D-543
Tensile & Elongation ASTM D781

Resuits were arrived at by visual and physical exam|nation of the samples after immersion in the test fiujd for 7
days at room temperalure. Resulls represent the ability of the material to retain Its performance prapsrties. When
consldering PatroGara® V| for a specific application, it is imponant to study othar raquiramants such as parmaabliity,
service temparature, cancentration, size to pe contained, ate, MPC Containment Systems Ltd. Technical Depart-
ment should be consulted for further racommandations, This table |s prasentad and accaptad at usar's rlsk,

We baliava that the above information is the best currently available on the subjact. It Is offered as a possible
helpful suggestion in experimentation yoy may care to undertake along these lines. It is subject 1o revision as
additional knowledge and experience are galned.

For more information, call today.

\MPC|

o

4834 8, Oakley Ava.
Chicago, illinois 606809
773 827-4120
(Outside iL) 800 621-0146
(Fax) 773 650-6028

CL19974- 20680
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B\ NORTHWEST LININGS &

. . GEOTEXTILE PRODUCTS, Inc.
21000 77th AVE. SOUTH

KENT, WA 98032
‘ 253-872-0244
FAX 253-872-0245 Friday, May 08, 1998

MATERIAL QUOTATION

Project: Red Hill Tank Farm - Tank #19

NORTHWEST LININGS & GEOTEXTILE PRODUCTS, INC. is providing a rough engineer's estimate
to supply and install the following materials for the above referenced project based on limited
information provided concerning site support, drawings, details, and conditions.

75,000 SF +/- XR-5 8130 Geomembrane Liner or 36 mil Coolguard HR
Stainless Steele Batten Attachment at top and bottom toe of tank wall
Pipe penetrations :

Labor to install materials

Equipment to weld materials

Quality Control Testing

TOTAL: $ 230,000.00

Contractor to provide:
Means t0 load material into tank

Means to move men from floor to top of tank for welding and batten installation

Air quality monitoring, fresh air fans, lighting

Supply 5 men for 6-7 days to aid in installation of wall sheets

Platform that can be reconfigured or moved in 2-3 hours to install batten and wail sheets
Power

Breakdown:

Liner Installation est. 20-30 days

XR-8§ / Coolguard HR Materials (75,000 SF). $ 60,000

For Urethane Liner add $25,000.00

Batten Materials (2 ea. @ 315 LF) including installation of wall anchor bolts: $ 15,000.00
Material Freight: $ 4,000.00

Equipment, Labor, Misc , Travel, QA/QC, OH & Profit: $ 150,000.00

RDHLCC0027674
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ENGINEERED MEMBRANES g INC

O ox 939, Pawtucker, R.L 021862-093% USA
I 24-0490 « Fax 401/ 726-8731 « 80/ 444-4023

36 MIL COOLGUARD HR

(Tripolymer Alloy/Elvaloy®)

PHYSICAL PROPERTIES
PROPERTY TEST METHOD YALUES
Gauge, Nominal (Mils) ASTM-D751 36 £ 10%
Plies Reinforcing 6.5 Ounce t
Tongue Tear ASTM-D751 135 x 135 Ibs.
(LBS Min.) Procedure B
Trapezoid Tear ASTM-D1117 75 x 75 lbs.
(LBS Min.) Section 14 ..
Grab Tensile ASTM-D751 500 x 45}1«@3:
(LBS Min.) Procedure A
Strip Tensile ASTM-D751 400 x 300 lbs.
(LBS Min.) Procedure B
Ply Adhesion ASTM-D751 101bs.
(LBS/In. Min.)
Hydrostatic Resistance ASTM-D751 600 psi
(P.S.1. Min.) Procedure A
Puncture Resistance ASTM-D751 600 lbs.
(1" Ball)
Low Temperature ASTM-D2136 -30°F
(Deg. F)
Dimensional Stability ASTM-D1204 2% Max.
(% Max) (1 Hr, @ 212°F) '
ELVALOY i5 AREGISTERED TRADEMARK OF E.1 DUPONY CO.

36CA395
REY INC. LABORATORY IS A DEPARTMENT OF DEFENSE. DEFENSE SUPPLY AGENCY, QUALIFIED TESTING LABORATORY FOR CHEMICAL, PHYSICAL AND BIOLOGICAL TESTING OtL #5220
3;"22%?“;%;;:6 RESULT OF LABORATORY TESTS AND ARFE INTENDED TO BE USED AS A GUIDE  NO PERFORMANCE, FITNESS, OR ANY OTHER WARRANTY 15 INTENDED, EXPRESSED

RDHLCCO0027675
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253-872-0244

FAX 283-872-0245

NORTHWEST LININGS &
GEOTEXTILE PRODUCTS, Inc.

21000 77th AVE. SOUTH
KENT, WA 98032

COOLGUARD-HR

4

M 02 3E 0407

Cooley Engineered Membranes, Inc. offers a wide variety of geomembranes to fit your liner needs.
Because each containment application is unique, this list is offered only as a guide in choosing the

correct Cooley Geomembrane to fit your containment needs.,

The following [ist of ¢hemicals have been tested at ambient temperatures under static conditions. The
cffect of these chemicals on the gcomembrane are subject to change based on variables such as, but not
limited to; exposure to additional chemicals, temperature, dilution of the chemical, stronger
concentrations, time of exposure, etc.

It is always recommended that you contact Cooley Engineered Membranes prior to choosing your
geomembrane and/or that you test a sample of the geomembrane under actual or simulated jobsite

conditions.

A
ACETIC ACID
AMMONIUM CHLORIDE
AMMONIUM HYDROXIDE
ANIMAL OIL
ASTM FRUEL A
ASTM OIL {2
ASTM OIL #3

C
CALCIUM RYDROCHLORITE BLEACH
CLOROX
CORN OIL
COTTONSEED OIL
CRUDE OIL

B-274

D
DIESEL .
DIMETHYLAMINE

E
ETHANOL

ETHYL ALCOHOL
ETHYLENE GLYCOL

F
FORMALDEHYDE
FRESH WATER
##2 FUEL OIL
##6 FUEL OIL

GASOLINE
GLYCERINE

B
HYDRAULIC PFLUID
HYDROCHLORXC ACID
HYDROGEN PEROXIDE

I
ISOPROPYL ALCOHOL

J
JP - 4 JET FUEL
JP - 5 JET FUEL
Jp - 8 JET FUEL

RDHLCC0027677
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X N T
KEROSENE NITRIC ACID TANIC ACID
NAPTHA TRANSFORMER OIL
L TURPENTINE
P
LINSEED OIL 'PHOSPHORIC ACID U
UREA FORMALDEHYDE
M s UAN |
MAGNESTUM HYDROXIDE  SALT WATER '
METHANOL SOAP SOLUTYONS v
METHYL ALCOHOL SODIUM HYDROXIDE VEGETABLE OIL
MINERAL SPIRITS SODIUM HYPOCHLORITE
SOYBEAN OIL oW
STEARIC ACID WATER

Fhe data shoven are the result of lnboratoey test and are intepded only as a guide. No perforncance warranty is intended of implied, Rating is detemuncd
by visual examination of coated fubeic samples aficr contact with test fuid for 28 days at room fempersture,

Wihea considering COOLGUARD-HR for a specific application, it i inyporiant o study other pequircinents such as perneability, service tempenivre,
concelration, size to Ue contained, eic. A sample of COOLGUARD-HI should be tested in actual service Lefore specification.  When impractical, tests
should be devised which simulate actual service conditions as closely us possible. The Cooleylinginceced Membranes, Inc. Techuical Department
should be consulied for further recommendation. Thix table is presented at uzer's fisk.

—
ﬂ h NORTHWEST
LININGS &
A B GEOTEXTILE
g PRODUCTS, Inc,

21000 77th Ave. So.
Kent, WA 98032
( 253) 872-0244
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May 9, 1998

Enterprise Engineering, Inc.
c/o Thermal Engineering, Corp.
Fax: 808-846-6964

Fax: 808-924-6354 (Outrigger)

Attention: Steve DiGregorio
Subject. Budget for Red Hill Tank #19

RPI Ref: EEI-RH19/ 050998mm

Dear Steve,

Robison-Prezioso, Inc. is pleased to submit a budget proposal for the removal of existing
NRL lining and installation of a Morton FNEC 2515 lining system for steel. Per your fax
we are providing a budget to reline the entire tank, upper dome-barrel-lower dome. Your
fax refers to coating the domes and the barrel, but your item 7 of your fax , breakdown
only lists the barrel and the lower dome. Our budget is broken down to do both domes,

if only the lower dome.is to be coated, certain fixed cost items that were spread over the 3
areas of activity, would have to be recalculated over 2 areas of activity ( the barrel and
lower dome).

The removal of existing NRL and surface prep, SSPC-SP10, would be considered the
same work / labor activity.

Item Material Cost Lahor Cost
Barrel
Remove existing / SP10 $92,000.00 $113,000.00
FNEC coating 134,000.00 76,000.00
Lower Dome
Remove existing / SP10 $31,000.00 $ 34,000.00
FNEC coating 46,000.00 22,000.00
Upper Dome
Remove existing / SP10 $31,000.00 $ 42,000.00
FNEC coating 46,000.00 28,000.00

RDHLCC0027680
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Enterprise

May 9, 1998

pg. 2

Material Sub-Total $ 380,000.00
Labor Sub-Total 315.000.00

Total $ 695,000.00
Please feel free to give me a call, if you have any questions concerning this budget.

Sincerely,

Hie Hlledian)
ROBISON-PREZIOSO, INC.
Mike McAndrew
10114 Shoemaker Ave
Santa Fe Springs, CA 90670

562-906-9002
562-906-9004 (F)

RDHLCC0027681
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Rohrback Cosasco Syatems, Inc .
11841 East Smith Avenue K;Q;J
Santa Fe Springs, California %0670-6201
(362) 949-0123 FAX (562) 949-3065
s
LM TTOR
" QBTN
N I
RONHABAGK COBABEO DYBYHMS :
a (_"urrpm Conpany Centificate No _EM 10694

B-274

EN 2900t / 1SO 9001/ BS §750
Approved by BST

FAX

To: M. Steve DiGregonio Pages: 2 + Cover
Enterprisc Engincering,
From: Mike Kelly ) cc: Ing. No. 3476

Rohrback Cosasco Systems, Inc. (RCS)

Subject: Ultrasonlc Inspection of Below Grade Fuel Storage Tank

Dear Mr. DiGregorio:

Thank you very much for allowing RCS to provide pricing for your cost estimate. Based on the information
provided, we have prepared the following scopc of work and pricing for inclusion in your report. Out pricing is
based on certain assumptions which are included in our scope of work bat we feel that we could accowplish the
work in the time stated if the assumptions are met.

Scope of Work (10% Ultrasonic Sample of Tank)

RCS will dispatch a 2-man inspection crew with TMI-150 Ultrasonic Test System and personal safety gear for a
sample inspection of approximately ten percent (10%) of one (1) underground fuel storage tank. RCS would scan
100% of six inch (6™) wide strips, cxtending from the center of the bottom head, up the shell and concluding at the
center of the top head. Their will be a total of fifty-two of the six inch (6*) wide strips, equally spaced, running
from the bottom to the top of the storage tank. RCS will document the minimum and average temaining wall
thickness measured in each three (3) foot by six inch (6") area of these strips. RCS will photograph any significant
indications of corrosion (wall loss) discovered during the examination and produce a formal CAD report detailing
the results of the examination. The estimated time for the completion of the examination is seven {7) working
days.

Scope of Work (100% Ultrasonic Examination of Tank)

RCS will dispatch a 6-man inspection crew with TMI-150 Ultrasonic Test Systems and personal safety gear for a
100% inspection of one (1) underground fuel storage tank. RCS would scan 100% of both heads and the shell of
the tank RCS will document the minimum and average remaining wall thickness measured in each three (3)
square area of the tank inner surface. RCS will photograph any significant indications of corrosion (wall loss)
discovered during the examination and produce a formal CAD report detailing the results of the examination. The
estimated timae to complete the 100% examination is twenty (20) days.

General Assumptions

1. The RCS crew(s) will be supplied with adequate utilities, i.¢, 120 VAC power, portable lighting 1o sce the
work and a 1/2%, 5/8" or 3/4" standard tap water line the immediate area of each working crew. RCS uses
plain tap water as the “couplant” for ultrasonic readings.

2, RCS crews will have access 1o a inan basket, scaffolding or other means of reaching the tank shell and all
areas of each head. RCS has not included costs for the rental, installation or removal of this access

RDHLCC0027683
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cquipment.

3 The owner or operator of the tank will provide a safe entry permit. RCS has not include any costs for
special breathing appuratus, hole watch personnel, special life lines, extraction equipment or other safety
equipment and devices.

1. RCS expects 10 be able to begin the inspection work and complete our work without significant lost time
due 1o sharing the man basket or other access equipment with other trades working in the tank
concurrently.

RCS can reduce the numbcer of days required for this work by adding additional crews and equipment to
the job. RCS would be pleased 1o modify our pricing if additional personnel are required.

ke

6. RCS pricing is for manuat scanning of the tank and does not include any robotic equipment.

Pricing (10% Ultrasonic Sample of Tank)

Cur total price for the ten percent (10%) sample inspection is $19,750.00,

Pricing (100% Ultrasonic Examination of Tank)

Onr total price for a one hundred porcent (100%;) examination of the tank is $98,500,00.

If you need the costs broken down by heads and shells, it would be safe to assume a 33% split in each case.
Although the shell contains more surface area it should go much quicker than working ovérhead or on the stoped

bottom.

Once again, thank you very much for allowing RCS to quotc. If vou have any questions you can rcach me at home
this weekend at (213) 469-1522 or fax (213) 466-6266.

Very truly yours,

MZ‘W

Michael T. Kelly, P.E.
RCS Field Services
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