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State of West Virginia
Department of Administration
Purchasing Division

NOTICE

Due to the size of this bid, it was impractical to scan
every page for online viewing. We have made an
attempt to scan and publish all pertinent bid
information. However, it is important to note that
some pages were necessarily omitted.

If you would like to review the bid in its entirety, please
contact the buyer. Thank you.
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December 10, 2009, 2009

Mr. Michael Austin

State of West Virginia
Department of Administration
Purchasing Division

Building 15

2019 Washington Street East
Charleston, WV 25305-0130

RE:  Request for Quotation Number 6610C010
Calcium Magnesium Acetate and Non-Corrosive Pre-Wetting Agent

Dear Mr. Austin:

Cryotech Deicing Technology is pleased to respond herein to the subject Request for
Quotation.

The products bid shall be Cryotech CMA® solid commercial deicer and Cryotech CF7® clear
liquid deicer. Product documentation is included. CMA. is 96% calcium magnesium acetate
and CF7 is 50% potassium acetate with less than 1% corrosion inhibitors (active material).
Both products are produced at Cryotech’s Fort Madison, Iowa production facility.

Cryotech will supply the same product as supplied in prior seasons per attached product
specifications.

Thank you for this opportunity to work with the West Virginia Division of Highways.

Respectfully Submitted,

Roxio
Thu Dec 10 16:06:50 209

ROXANNA HUFFMAN
Manager, Operations

6103 Orthoway, Fort Madison, TA 52627  Tel: +1 (319) 372-6012 +1 (800) 346-7237  Fax: +1 (319) 372-2662
B-mail: deicers@cryotech.com http://www.cryotech.com



December 10, 2009

CRYOTECH DEICING TECHNOLOGY
Request for Quotation Number 6610C010
Calcium Magnesium Acetate and Non-Corrosive Pre-Wetting Agent

General (Cryotech Deicing Technology)

L4

Cryotech’s core business is deicers. All personnel are dedicated to meeting customer
needs.

Cryotech is IS0O9001:2008 and ISO14001:2004 certified. This assures its customers that
Cryotech deicers always meet a rigorous, internationally recognized quality standard, and
is committed to protecting our environment.

Cryotech’s web site (www.cryotech.com) provides easy access to all company, product,
safety, and ISO information.

Cryotech welcomes customer site visits and audits.

Cryotech personnel at its Fort Madison, 1A plant are available around-the-clock, seven
days a week including holidays.

All Cryotech carriers are required to ensure that drivers have completed appropriate
safety-training programs, including spill handling. This is part of Cryotech’s ISO
9001:2008 quality certification and vendor monitoring program.

Cryotech and its partners have 24-hour customer service utilizing answering services,
cellular phones and pagers to ensure that someone is always available to respond.

Calcium Magnesium Acetate (Cryotech CMA®) & Potassium Acetate (CF7®)

Cryotech has CMA storage capacity at its Iowa plant for 2,500 metric tons and will deliver
directly to West Virginia’s Oak Hill storage site within 3-5 days after receipt of order
(ARO).

CMA has been produced at this Iowa plant since 1986. From 1986 to 1991 it was
produced by Chevron Chemical Company, and since 1992 it has been produced by
Cryotech Deicing Technology.

Cryotech has CF7 storage capacity at its Fort Madison, IA plant and could deliver directly
to West Virginia’s Oak Hill storage site within 3-5 days ARO.

6103 Orthoway, Fort Madison, IA 52627 Tek +1 (319) 372-6012 +1 (800) 346-7237 Fax: +1 (319) 372-2662
E-mail: deicers@cryotech.com hitp:/fwww.cryotech.com



CRYOTECH DEICING TECHNOLOGY
6103 ORTHUWAY

gtate of West V‘i{ginia _ quutestt for [ woNMEER T T T
epartment of Administration uotation
Purchasing Division 6610C010
2019 Washington Street East T TOn
Post Office Box 50130 T
Charleston, WV 25305-0130 MICHAEL AUSTIN
, R04-558-2602
¥609112626 BOD-346-7237

DIVISION OF HIGHWAYS
DISTRICT NINE

FORT MADISON IA 52627 183 1/2 CHURCH STREET This should be
LEWISBURG, WV Dak Hill per
WY pEd 24901 304-6475T48L] Avetin
12-10-08. (xh)
ATE PRINTED 2050 i :
12/01/2009
BID OPENING DATE:

0001

EA
1

T3 PROVIDE

SPECIFICATIUNS.

MUST ACCEPT
CARD FOR PAY
AGENCY AS A

MENT

EXHIBIT 3

L R I R R B B

NECESSARY TO

NOQT EXCEED T
TIME™ THE VENDOR

WRITTEN NOTICE.

CALCIUM MAGNESIUM

LL LABOR,
CALCIUM MAGNESIUM
PRE-WETTING AGENT]
HIGHWAYS DIS{TRICT]

PURCHASING CARD ACCEPTANCE:
CURRENTLY UT{ILIZES A VIISA PURCHASING CIARD PROGRAM WHIC
IS ISSUED THROUGH

FHE SITATE

CONDIEITION

LIFE OF CONTRACT:
YEAR OR UNTIL SUCH "REASONABLE TIME"™ THEREAFTER AS IS

OBTA[IN A NEW CONTRACT OR RENEW THE
DRIGINAL CONTRACT].
ELVE

REASON UPON GIVIN

325-12 .
See page 12 - pric

k. page

ACETATE

OPEN END CONTRACT

ACETATE AND A NON-CORROSIVE
FOR [THE WEST VIRGINIA DIVISION OF
NINE| (9) PER THE ATTACHED

MATERIALS AND EQFIPMENT FOR

THE STATE| OF WEST VIRGINIA

A BANK. THE SUCCESSFUL VENDOR

OF WEST VIRGINIAl VISA PURCHASING
OF ALL ORDERS PLACED BY ANY STATE

OF AWARD.

THIIS CONTRACT BECOMES EFFECTIVE ON
AND EXTENDS FOR A PERIOD OF ONE (1)

THE “REASONABLE TIME™ PERIOD SHALL
(12)] MONTHS. DURING THIS "REASONABLE
AY TERMINATE THIS CONTRACT FOR ANY
E THE| DIRECTOR OF PURCHASING 30 DAYS

"SEE REVERSE BIDE FOR TERMSAND CONDITIONS:

=G

A gprrare Wgdrr—

TEEPRONE 500 - 346723 7

PATE 15.11-09

TME Managder,

Operation@d [FEN

33-0270225

ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'



GENERAL TERMS & CONDITIONS
REQUEST FOR QUOTATION (RFQ) AND REQUEST FOR PROPOSAL (RFP)

1 »

1. Awards will be made in the best interest of the State of West Virginia.
2. The State may accept or reject in part, or in whole, any bid.
3. Ali quotations are governed by the West Virginia Code and the Legislative Rules of the Purchasing Division.

4, Prior to any award, the apparent successful vendor must be properly regiétered with the Purchasing Division
and have paid the required $125 fee,

5. Al services performed or goods delivered under State Purchase Order/Contracts are to be continued for the
term of the Purchase Order/Contracts, contingent upon funds being appropriated by the Legislature or otherwise
being made available. In the event funds are not approrn‘ated or otherwise available for these services or
goods, this Purchase Order/Contract becomes void and of no effect after June 30.

6. Payment may only be made aiter the delivery and acceptance of goods or services.

7. Interest may be paid for late payment in accordance with the West Virginia Code.

8. Vendor preference will be granted upon written request in accordance with the West Virginia Code.

9. The State of West Virginia is exempt from federal and state taxes and will not pay or reimburse such taxes.

10. The Director of Purchasing may cancel any Purchase Order/Contract upon 30 days written notice to the seller.

11. The laws of the State of West Virginia and the Legislative Rules of the Purchasing Division shall govern
?)“d ri?Chts and duties under the Coniract, including without limitation the validity of this Purchase
rder/Contract,

12. Any reference to automatic renewal is hereby deleted. The Contract may be renewed only upon mutual written
agreement of the parties,

13. BANKRUPTCY: In the event the vendor/contractor files for bankruptcy protection, the State may deem
this contract null and void, and terminate such contract without further order.

14. HIPAA BUSINESS ASSOCIATE ADDENDUM: The West Virginia State Govemment HIPAA Business Associate
Addendum (BAA), approved by the Atlorney General, and available online at the Purchasing Division's web site
(hitp/iwww.state.wv.us/admin/purchase/vrethipaa.htm) is hereby made part of the agreement. Provided that,
the Agency meets the definition of a Cover Entity {45 CFR §160.103) and will be disclosing Protected Health
information (45 CFR §160.103) to the vendor.

15. WEST VIRGINIA ALCOHOL & DRUG-FREE WORKPLACE ACT: If this Contract constiiutes a public improvement
construction contract as set forth in Article 1D, Chapter 21 of the West Virginia Code ("The West Virginia Alcohol
and Drug-Free Workplace Act”), then the following language shall hereby become part of this Contract: "The
contractor and its subcontractors shall implement and maintain a written drug-free workplace policy in compliance
with the West Virginia Alcohol and Drug-Free Workplace Act, as set forth in Article 1D, Chapter 21 of the West
Virginia Code.  The confractor and its subcontractors shall provide a swom statement in writing, under the
penaities of perjury, that they maintain a valid drug-free work place policy in compliance with the Wast Virginia
and Drug-Free Workplace Act. It is understood and agreed that this Contract shail be cancelled by the awarding
authority if the Contractor: 1) Fails to implement its drug-free workplace policy; 2) Fails to provide information
regarding implementaltion of the contractor's drug-free workplace policy at the request of the public authority; or
3) Provides to the public authority false information regarding the contractor's drug-free workplace policy.”

INSTRUCTIONS TO BIDDERS

1. Use the quotation forms provided by the Purchasing Division.

2. SPECIFICATIONS: ltems offered must be in compliance with the specifications. Any deviation from the
specifications must be clearly indicated by the bidder. Alternates offered by the bidder as FQUAL to the
specifications must be clearly defined. A bidder offering an alternate should attach complete specifications
and literature to the bid. The Purchasing Division may waive minor deviations to specifications,

3. Complete all sections of the quotation form.
4. Unit prices shall prevail in case of discrepancy.

5. Al quotations are considered F.Q.B. destination unless alternate shipping terms are clearly identified in the
quotation.

6. BID SUBMISSION: All quotations must be delivered by the bidder to the office listed below prior to the date and time
of the bid opening. Failure of the bidder to deliver the quotations on time will result in bid disqualifications:
Department of Administration, Purchasing Division, 2019 Washington Street East, P.O. Box 50130,
Charleston, WV 25305-0130

Rev, 5/15/09



State of West Virginia Reqwst_ for o moNoWEERT_ CITPRGET
Departm‘ent O_f l_\gministraﬁon Quotati{)n G610CH10 2
Purchasing Division

2019 Washington Strest East

Post Office Box 50130
Charieston, WV 25305-0130 iMICH AEL AUSTIN
316-558-2612
609112626 800-36~-7237

DIVISION OF HIGHWAYS
DISTRICT NINE

CRYOTECH DEICING TECHNOLOGY
6103 ORTHOWAY

103 1/2 CHURCH STREET
LEWISBURG, WV
26901 306-6G7~7457

FORT MADISON IA 6524627

TEPANIEDS

12/01/2009
BID OPENING DATE:

12/16/2009

UNLESS SPECIFIC PROVIS|IONS ARE STIPULATED ELSEWHERE
IN THIS CONTRACT DOCUMENT, THE TERMS, [CONDITIONS AND
PRICING SET HEREIN ARE{ FIRM FOR THE LIFE OF THE
CONTRACT.

RENEWAL: THIS CONTRACT, MAY BE RENEWED UPON THE MUTUAL
WRITTEN CONSENT OF THE| SPENDING UNIT A
SUBMITTED TO} THE DIRECTOR OF PURCHASING THIRTY (30)

DAYS PRIOR T0 THE| EXPIRATION DATE. SUCH RENEWAL SHALL
BE IN ACCORDANCE WITH [THE TERMS AND CONDITIONS OF THE
ORIGINAL CONTRACT| AND [SHALL BE LIMITED TO TWO (2) ONE
(1) YEAR PER|IODS.

CANCELLATION: THE] DIRECTOR OF PURCHASING RESERVES THE
RIGHT TO CANCEL THIS CONTRACT IMMEDIATELY UPON WRITTEN
NOTICE TO THE VENDOR IF THE COMMODITIE[S AND/DR SERVICES
SUPPLIED AREl OF AN INFERIOR QUALITY OR| DO NOT CONFORM
TG THE SPECIFICATIIONS [OF THE BID AND CONTRACT HEREIN.

OPEN MARKET CLAUSE: THE DIRECTOR DF PURCHASING MAY
UTHORIZE A [SPEND|ING UNIT TO PURCHASE ON THE OPEN
ARKET, WITHOUT THE FILING OF A REQUISJITION DR COST
ESTIMATE, ITEMS SPECIFIIED ON THIS CONTRACT FOR
IMMEDIATE DELIVERY IN EMERGENCIES DUE [TO UNFORESEEN
CAUSES (INCLUDING BUT NOT LIMITED TO DELAYS IN TRANS-
PORTATION OR] AN UNANTICIPATED INCREASE| IN THE VOLUME
DF WORK.)

QUANTITIES: QQUANTIITIES| LISTED IN THE REQUISITION ARE
APPROXIMATIONS ONLY, BASED ON ESTIMATES SUPPLIED BY
THE STATE SPENDING UNIT. IT IS UNDERSTOOD AND AGREED
THAT THE CONTRACT| SHALL COVER THE QUANTITIES ACTUALLY
ORBERED FOR PELI
MHETHER MORE| OR LESS AN THE QUANTITIES SHOWN.

B EHEVERSE'SIDE FEOR TERMS AND CONDIIONS:

[STGNATURE ?( g % TELEPHONE gp-346-723
i LN 12-11-09
FME  Manager, OperdCiongs F?“-TN 33-0270225 ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED VENDOR'



State of West Virginia
Department of Administration
Purchasing Division

2019 Washington Street East
Post Office Box 50130

Quotation

Request for p

6610C010

1 %¥609112626

6103 ORTHOWAY

CRYOTECH DEICING TECHNOLOGY

FORT MADISON IA b2627

Charleston, WV 25305-0130

B00-346-7237

MICHAEL AUSTIN
204~ R6R-2402

DIVISION OF HIGHWAYS

DISTRICT NINE

183 1/2 CHURCH STREET
LEWISBURG, WV

26901 304-647-7487

ATE PRINTED:

12/01/2009

BID OPENING DATE!:

12/16/2009

BID QPENING TIME _ 01:30PM

DRDERING PRO

THE VENDOR F
THE ORIGINAL
VENDOR AS AU
MAILED TO TH
RETAINED BY

BANKRUPTCY @
FOR
CONTRACT NUL
WITHOUT FURT

THE TERMS AN

CONDITIONS

WRITTEN STATE CONTRACT]

BANKRUPT

SHALL SUPERSEDE A

DOCUMENTS SUCH AS
AGREEMENTS OR MAI

CEDUR

E: SPENDING UNIT(
OR COMMODI
COPY| OF T,
HORIZATIO
PURCHASING DIVISION,

THE S[PENDING UNIT.

CY PROTECT|ION,
L AND: VOID),
HER ORDER.

CON

icH
PRICE LISTS,

ELECTRONIC MEDIUM SUCH AS CD-ROM.
REV. 05/26/21009
EXHIBIT 10

REQUISITION NO.: +ccocesesnnss
ADDENDUM ACKNOWLEDGEMENT
1 HEREBY ACKNOWLEDGE RECEIPT OF THE FOLLOWING CHECKED
ADDENDUM(S) IAND H&VE MADE THE NECESSARY REVISIONS TO WY
PROPOSAL, PLIANS AND/OR| SPECIFICATION, ETC.
ADDENDUM NO.{*S:
NO. 1 .. oo s

ORDER (FORM NUMBER WV-39) TO
TIES COVERED BY [THIS CONTRACT.
HE WV-39 SHALL BE MAILED TO THE
N FOR SHIPMENT,

IN THE EVENT THE VENDOR/CONTRACTOR FILES
THE STATE MAY DEEM THE
AND TERMINATE

ITIONS CONTAINED IN
Y AND ALL SUBSEQUENT
AY APPEAR ON ANY ATT
ORDER
TENANCE AGREEMENTS,

S) SHALL ISSUE A

SECOND COPY
ANDI A THIRD COPY

SUCH CONTRACT

THIS CONTRACT
TERMS AND
ACHED PRINTED
ORMS, SALES
INCLUDING ANY

F

VELEFHONE 5. 346-7237

I 12-11-09

Manager, Operations

33-0270225

ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'




State of West Virginia Request for —— MBER - - TTTPRGE
Department of Administration  Quotation 4610C010 4

Purchasing Diviston
2019 Washington Street East

Post Office Box 50130
Charleston, WV 25305-0130 MICHAEL AUSTIN
ZiG~-RHh8-2602
x609112626 800-346~-7237

CRYOTECH DEICING TECHNOLOGY
6103 ORTHOWAY

DIVISION OF HIGHWAYS
DISTRICT NINE

3| FORT MADISON IA 52627 ] 103 1/2 CHURCH STREET

2| LEWISBURG, WV

24901 304-647-7457

TERWE OFSALE

1
BID OPENING DATE:

1271672009 BID OPENING TIME

ND. 2 voeenofos
NO. 3 convonfes
NO. G «oeoeolss
NO. 5 vovrrafes

I UNDERSTAND| THAT| FAILURE TO CONFIRM THE RECEIPT OF THE
ADDENDUM(S) MAY BE CAUSE FOR REJECTION OF BIDS.

VENDOR MUST [CLEARLY UNDERSTAND THAT ANY VERBAL
REPRESENTATION MADE OR| ASSUMED TO BE MADE DURING ANY
DRAL DISCUSSIION HELD BETWEEN VENDOR'S REPRESENTATIVES
AND ANY STATE PERSONNEL IS NOT BINDING. ONLY THE
INFORMATION |ISSUED IN WRITING AND ADDED TC THE
SPECIFICATIONS BY, AN O

Interntidal adryisdd vorgorhtion® =
COMPANY

12-11-0p
R EREE T T I I R R

DAITE

NOTE: THIS ADDENDUM ACJKNDNLEDGEMENT SHOULD BE SUBMITTED
WITH THE BID.

REV. 09/21/2009

"BEE REVERSE SIDE FOR TERMS AND CONDITION
TELEPHONE
800-346-7237 12-11-09

ADDRESS CHANGES TO BE NOTED ABOVE
WHEN RESPONDING 10O RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'

e L

e ManAager, Opera:tlgﬂﬂ I?EIN 33-0270225




State of West Virginia
Department of Administration
Purchasing Division

2019 Washington Street East
Post Office Box 50130
Charleston, WV 25305-0130

*¥609112626 8060-346-7237
CRYOTECH DEICING TECHNOLOGY

Request for
Quotation

6610C010

ICHAEL AUSTIN
-5658~2402

DIVISION OF HIGHWAYS

6103 QRTHOWAY

FORT MADISON IA 52627

DISTRICT NINE

163 1/2 CHURCH S$TREET
LEWISBURG, WV
24901 304-647-7457

- DATE PRINTED:

12/01/2009

BID OPENING DATE: 12/14/2009

BUILDING 15

TG CONTACT VY

——nm e ek bt e -

wl ot = e s

PURCHASIING DIVISI

GARDI
L372-2

—

NOTIICE
A SIGNED BID| MUST| BE SUBMITTED TO:
DEPARTMENT OF ADMINISTRATION

ON

2019 WASHINGTON S[TREET, EAST
CHARLESTON, WV 25305-0130
THE BID SHOULD CONTAIN THIS INFDRNATI%Q ON THE FACE OF
THE ENVELOPE| DR THE BID MAY NOT BE CONSIDERED:
SEALED BID
BUYER : 33
RFQ. NO.: 6610C010
12-16-08
BID OPENING DATE fr==m oo e mm el e
| 1:30 pm
BID OPENING [TIME $f-=~m—fr === m oo
PLEASE PROVIDE A FAX NUMBER IN CASE IT| 1s NECESSARY

NG YOUR BID:
62

s s . A e . A - -

uffman

TR A v b

WAt e e s e

e R T ———"

gﬂjwakkJ

12-11-09

FME

E Manager, Operations #Fen

33-0270225

ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'



State bf Woest Virginia

Purchasing Division

%609112626
91 6103 ORTHOWAY

4 FORT MADISON

Department of Administration

2019 Washington Street East
Post Office Box 50130
Charleston, WV 25305-0130

800-366-7237
CRYOTECH DEICING TECHNOLOGY

Request for

T ARG NUMBER:

Quotation

6610C010

MICHAEL AUSTIN
306-558-2402

DIVISION OF HIGHWAYS
DISTRICT NINE

IA 52627 163 1/2 CHURCH STREET
LEWISBURG, WV
24901 306-647~7657
T DAEPRINTED o [i o TERMSOESALE . [ - FOB. FREIGHTTERMS - .-,
12/01/2009
BID OPENING DATE: 12/16/2009 BID OPENING TIME 01:30PM
exxxxx THIS IS THE END OF RFG 66100010 xxxxxx TOTAL:| _“1%2/°18-2°
L SEE REVERSE SIDE FOR TERMS AND-CONDITIONS
PR ST an\_, : TELEPHONE  5.0.346-7237 BATE  15-11-09
e Managex, Operatifnf Fm 33-0270325 ADDRESS CHANGES TO BE NOTED ABOVE

WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS (N SPACE ABOVE LABELED 'VENDOR'



k. SPECIFICATIONS

The following sections of the West Virginia Department of
Transportation, Division of Highways Standard Specifications Roads
and Bridges, adopted 2000, as modified by the current Supplemental
Specifications shall apply to the Administration of this Contract:
Sections 101, 102.4, 102.5, 105.1, 105.3, 105.4, 105.10, 105.11,
105.12, 105.13, 106.3, 106.4, 106.5, 106.6, 106.7, 106.9, 107.1,
107.2, 107.3, 107.14, 107.19, 107.20, 108.8, 109.1, 109.2 and
109.20.

The requirements of the West Virginia Department of
Transportation, Division of Highways, Standard Specifications
Section 109.20, PRICE ADJUSTMENT FOR LOAD LIMIT VIOLATIONS, shall
apply to all material supplied under this contract. This will
include material loaded by the vendor inte Division of Highways
owner and/or rented trucks.

The termé "Contractor"” and "Vendoxr" used in the above
specifications of this contract are interchangeable. Contractor
shall mean Vendor and Vendor shall mean Contractor.

West Virginia Department of Transportation, Division of Highways'
Standard Specifications Roads and Bridges, adopted 2000 and may be
obtained from: '

West Virginia Division of Highways
Engineering Division, Technical Section
1500 Kanawha Blvd., East, Bldg. 5, Rm A650
Charleston, West Virginia 25305

2. Calcium Magnesium Acetate shall conform to the following
product specifications and shall be delivered in bulk.

PRODUCT SPECIFICATION

Composition: A nominal 3/7 Calcium
Magnesium Acetate (CMA)
of this analysis:

CayMgy (CzH302) 2(x+y)

Xx = 3 to 4
y = 7T to 6
CMA 83% Min. SZee attached

Water (Free & Hydration) 5% Max. gpecification
Water-Insoluble Material 4% Max.

Particle Size: Sieve % Passing
4 90 Min.

14 10 Max.



Particle Shape: Hard, Angular; -Asymmetricel-Granules Spherical per -

enclosed specification
Specific Gravity: Minimum 1.2 : GQB
Bulk Density: 40 1b/ft® to 44 1b/ft?
Residual Base: Maximum 0.4 meg base/gm sample
Product pH: pH 8 to 10 in a 10% solution

?a. Low corrosive Pre-wetting agent/ no clorides

Density: At 68 degrees F. 10.7 lbs/gallon

Viscosity: At 68 degrees F. 10 cp maximum
At 32 degrees F. 20 cp maximum

Freezing Point: ~76 degrees F.

Typical ph: 11.0+/- 0.5

Specific Gravity: At 68 degrees ¥, 1.25 - 1.30

Container Size: 265 gallon tote

3. BIDDING INSTRUCTIONS

The purpose of this contract is to provide for the delivery
of Calcium Magnesium Acetate and a liquid pre-wetting agent
to the location 1listed in the bidding schedule. Actual
quantity to be delivered to the location will be specified in
a State Contract Purchase Order (SCO), which will be issued
by the Division of Highways at the time delivery is required.
Any qualification of bids or any modification of the
specifications or conditions governing the bids may be cause
for their rejection.

4. CONTRACT AWARD

All qualified Vendors who submit a valid bid for "FOB
Vendor's Storage Site" will be awarded a contract for this
item (see Subsection 9.1).

All gualified Vendors who submit a valid bid for "FOB
Division's Storage Site" will be awarded a contract for each
location for which their bid is low (see Subsection 9.2).

In the event a Vendor fails to conform to the requirements
set out in this contract document, the State Contract
Purchase Order or the governing specifications, the Purchase
Order Contract may be canceled and re-awarded to the next low
bidder.



DELIVERY

A State Contract Purchase Order (SC0) for delivery to
individual Division of Highways Storage Sites will be issued
to the Vendor awarded a contract for that specific location
(see Subsection 9.2). '

In the event the Vendor to which the S8SCO is issued is unable
to comply with the specified delivery schedule the Division
may, at its option, cancel all or part of the SCO and obtain
the required quantity of Calcium Magnesium Acetate from the
most economical available source.

SAMPLING AND TESTING

Upon award of contract, the Vendor shall provide the Division
with the proposed source of supply. Acceptance shall be
based on suppliers’ certification of quality and gradation.
This information shall be directed to:

West Virginia Division of Highways
Materials Section

190 bry Branch Road

Charleston, West Virginia 25306

The Division may conduct sampling and testing to verify
material quality or gradation.

WEIGHING MATERIALS DELIVERED BY TRUCK

The material shall be weighed on any scales meeting the
following requirements. The Vendor is not authorized to
ship, nor is the Division authorized to receive, materials
prior to the issuance of an "SCO".

All truck scales shall be mounted on solid foundations, which
will ensure their remaining plumb and level. All truck
scales shall be inspected and sealed by the West Virginia
Department of Labor, Bureau of Weights and Measures, or other
appropriate agencies of the State or its political
subdivision. The Division may, at its option, accept
inspection and sealing by out-of-state agencies when the
scales are located outside West Virginia.

The Division prefers materials be weighed on digital scales
for better accuracy and dependability and thus the increased
confidence in - record keeping. Therefore, the Division
supports and encourages the installation of digital recorders
on all truck scales.

These digital recorders shall produce a printed record of the
gross, tare and net weights, and the time, date, truck
identification and "SCO" numbers. Provisions shall be made
for constant zero compensation and further provision shall be



10

made sc that the scales may not be manuvally manipulated
during the printing process. The system shall be interlocked
so as to allow printing only when the scale has come to rest.
In case of a breakdown of the automatic equipment, the
Division of Highways will permit manual operation for forty-
eight (48) hours, while equipment is being repaired, before
the stated deductions for failure to have digital scales are
assessed.

Each truck shall be weighed empty prior to each load.

SUPPLYING OTHER ORGANIZATIONAL ENTITIES

in accordance with Chapter 5A, Article 3, Section 9 of the
Code of West Virginia the commodities or services contracted
for herein shall be available to all local governmental
bodies in accordance with the same prices, terms and
conditions afforded to the State of West Virginia.

In the event any Vendor does not wish to extend the above
prices, terms and conditions of his/her bid and subsequent
contract to all political sub-divisions of the State, he must
so indicate in a clear and unambiguous manner in his bid.

This indication does not prejudice the award of the contract.
If a Vendor does not indicate his refusal to extend the
prices, terms and conditions of his bid to other entities of
the State he is bound to extend them upon issuance of a
purchase order by these entities.

Other organizational entities using this provision of the
contract shall do so without any involvement of the Division
of Highways. That is, the entity shall make its own purchase
arrangements with the Vendor and shall make its own
arrangements for payment.

VENDOR'S INVOICES

Vendor's invoices must be submitted in original and one
copy and contain the following:

a) Division of Highways State Contract Purchase
Order (SCO) Number, and this Contract Number.

b) Total quantity and unit price with the total
cost of material furnished.

Note: Under no circumstance will the West Virginia
Division of Highways accept, or pay for,
gquantities of materials in excess of the
quantity stated on the State Contract
Purchase Order.
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Ld

10. BIDDING FOB VENDOR'S STORAGE SITE

10.1 Bidding F.0.B. Vendor's Storage Site

Bid Price ($/Ton)
¥OB Vendor's
Location of Storage Site Storage Site {(Note 1)

Fort Madison, IA 81648.80/U.8. ton

Haul By Vendor

@ $110.00 For First Ton-Mile
$116.00

& For Each Additional Ton-Mile

NOTE 1: Bid price shall include cost of vendor loading
Division trucks.
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BID SCHEDULE {Continued)

10.2 Bidding F.O0.B. Division's Storage Site
CALCIUM MAGNESIUM ACETATE
(DOH CLASSIFICATION 011-010~000004)

DISTRICT 9

PLEASE QUOTE ENGL1ISH MEASURE ONLY

COUNTY DELIVERY SITE ESTIMATED NEEDSBID PRICE
(TONS) (PER TON)
Fayette Cak Hill 100 $1758.80 per US ton

10.3 Bidding F.0.B. Division Storage Site

LIQUID PRE-WETTING AGENT NON~CLORIDES
(DOH CLASSIFICATION 011-01G-000020)

COUNTY DELIVERY SITE ESTIMATED NEEDS PER GALLON
GALLONS

$9.14 per gallon
provided in 265 gallon

rotes

Fayette Oak Hill gop 795 gallons

Note 1: Price per gallon shall include delivery cost.



RFQ No. 06100010

STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

VENDOR QWING A DEBT TO THE STATE:

West Virginia Code §5A-3-10a provides that: No contract or renewal of any contract may be awarded by the
state or any of its political subdivisions to any vendor or prospective vendor when the vendor or prospective
vendor or a related party fo the vendor or prospective vendor is a debtor and the debt owed is an amount
greater than one thousand dollars in the aggregate.

PUBLIC IMPROVEMENT CONTRACTS & DRUG-FREE WORKPLACE ACT:

If this is a solicitation for a public improvement construction contract, the vendor, by its signature below, affirms
that it has a written plan for a drug-free workplace policy in compliance with Article 1D, Chapter 21 of the West
Virginia Code. The vendor must make said affirmation with its bid submission. Further, public improvement
construction contract may not be awarded to a vendor who does not have a written plan for a drug-free
workplace policy in compliance with Article 1D, Chapter 21 of the West Virginia Code and who has not
submitted that plan to the appropriate contracting authority in timely fashion. For a vendor who is a
subcontractor, compliance with Section 5, Article 1D, Chapter 21 of the West Virginia Code may take place
before their work on the public improvement is begun.

ANTITRUST:

In submitting a bid to any agency for the state of West Virginia, the bidder offers and agrees that if the bid is

accepted the bidder will convey, sell, assign or transfer to the state of West Virginia ali rights, title and interest
.in and fo all causes of action it may now or hereafter acquire under the antitrust laws of the United States and

the state of West Virginia for price fixing and/or unreasonable restraints of trade relating to the particular

comimodities or services purchased or acquired by the state of West Virginia. Such assignment shall be made

and become effective at the time the purchasing agency tenders the initial payment to the bidder.

| certify that this bid is made without prior understanding, agreement, or connection with any corporation, firm,
limited liability company, partnership or person or entity submitting a bid for the same materials, supplies,
equipment or services and is in all respects fair and without collusion or fraud. | further certify that | am
authorized to sign the certification on behalf of the bidder or this bid.

LICENSING:

Vendors must be licensed and in good standing in accordance with any and ali state and local laws and
requirements by any state or local agency of West Virginia, including, but not limited to, the West Virginia
Secretary of State's Office, the West Virginia Tax Department, West Virginia Insurance Commission, -or any
other state agencies or political subdivision. Furthermore, the vendor must provide all necessary releases to
obtain information to enable the Director or spending unit to verify that the vendor is licensed and in good
standing with the above entities.

CONFIDENTIALITY:

The vendor agrees that he or she will not disclose to anyone, directly or indirectly, any such personally
identifiable information or other confidential information gained from the agency, uniess the individual who is
the subject of the information consents to the disclosure in writing or the disclosure is made pursuant to the
agency's policies, procedures and rules. Vendor further agrees to comply with the Confidentiality Policies and
Information Security Accountability Requirements, set forth in hitp:/Aww.state.wv.us/admin/purchase/privacy/
noticeConfidentiality.pdf.

Under penalty of law for false swearing (West Virginia Code §61-5-3), it is hereby certified that the vendor
affirms and acknowledges the information in this affidavit and is in compliance with the requirements as stated.

Vendor's Name: @ﬁ‘r‘;fﬁ’ ech )

Authorized Signature: 37V \ QY p1avwn— Date: ¢Z /-9
Purchasing Affidavit (Revised 01/01/09) 77 7




CRYOTECH DEICING TECHNOLOGY IS A DIVISION

oF GENERAL ATOMICS INTERNATIONAL SERVICES
CORPORATION, A SAN [DIEGO-BASED COM-

PANY SPECIALIZING IN ENERGY-RELATED RESEARCH
AND PRODUCT DEVELOPMENT. IN 1992, GENERAL
ATOMICS PURCHASED THE DEICING BUSINESS OF
CHevron CHemicat CompANY. INCLUDED IN THE
ACQUISITION WAS THE PRODUCTION FACILITY AT FORT MADISON, [OwaA, PLUS ALL PATENTS, PROCESSES, AND RIGHTS
DEVELOPED BY CHEVRON. THE BUSINESS WAS RENAMED CRYOTECH DEICING TECHNOLOGY, THE ROOT WORD “CRYO”
MEANING COLD.

A WORLD LEADER IN ACETATE TECHNOLOGY, CRYOTECH MANUFACTURES AND MARKETS ENVIRONMENTALLY COMPATIBLE
ACETATE-BASED HIGHWAY, COMMERCIAL, AND AIRPORT RUNWAY DEICERS. ACETATES ARE CONSIDERED SAFE FOR THE ENVIRON-
MENT BECAUSE THEY READILY BIODEGRADE AND EXHIBIT LOW TOXICITY TO VEGETATION AND AQUATIC LIFE. ACETATES HAVE
LOW CORROSION RATES, AND ARE IDEAL FOR APPLICATION ON REINFORCED CONCRETE STRUCTURES SUCH AS BRIDGES AND PARKING
GARAGES. ACETATES ALSO HAVE A RESIDUAL EFFECT, WORKING LONGER THAN COMMON DEICERS.

In 1998, CryotecH's ForT Mabison, lowa pLANT RECEIVED ISO 9002 CERTIFICATION FOR 1TS QUALITY PROCESS SYS-
TEMs. 1SO 1S AN INTERNATIONALLY RECOGNIZED QUALITY MODEL. |T PROVIDES ASSURANCE TO CUSTOMERS THAT THE PROD-
UCTS THEY RECEIVE ARE PRODUCED AND SHIPPED UNDER RIGOROUS INTERNATIONAL QUALITY STANDARDS. In Marcr 2002,
CryoTecH's FT. MADISON, lowa, PLANT ACHIEVED CONVERSION TO 1SO 9001:2000 CERTIFICATION.  AGAIN IN JUNE
2009, CRYOTECH ACHEIVED CONVERSION TO I1SO 9001:2008. CryotecH ALso BecAME 1SO 14001:2004 cerTi-
£1ED N 2005. To ackieve 1ISO 14001:2004 CERTIFICATION, A COMPANY MUST ESTABLISH AND MAINTAIN A DETAILED
ENVIRONMENTAL MANAGEMENT SYSTEM WHICH ALLOWS IT TO IDENTIFY AND TAKE REQUIRED ACTIONS THAT REDUCE ENVIRON-
MENTAL AND HEALTH RISKS, WHILE CONSISTENTLY IMPROVING ITS ENVIRONMENTAL PERFORMANCE. CRYOTECH IS THE FIRST
MANUFACTURER IN ITS INDUSTRY TO RECEIVE CERTIFICATION TO BOTH SO STANDARDS, REAFFIRMING ITS POSITION AS INDUS-
TRY LEADER IN ACETATE-BASED DEICERS.

IN 1999 CRYOTECH FORMED AN AGREEMENT WITH KILFROST LTD. IN EUROPE TO MANUEACTURE AND DISTRIBUTE KiLFROST
Type | AND TypE IV AIRCRAFT DEICERS THROUGHOUT NORTH AMERICA. THE FLUIDS ARE PROPYLENE GLYCOL-BASED,
OFFERING SUPERIOR ENVIRONMENTAL AND HOLDOVER PERFORMANCE,

150 14007 150 14001
EMS 89384 EMS 859384

GENERAL ATOMICS - SAN DIEGO, CALIFORNIA AN 150 9001:2008 & 14001:2004 CERTIFIED COMPANY



PRODUCTS

CryotecH NAACS
+ NAAC is 97% solid anhydrous sodlum acef:ate _

+ For commercial and airport use - ¢ertified 1o current FAA~appmved specifications
« Exothermic: gives off heat, melting ice faster than common delcers

» Requires less material than common deicers

« Is effective to low temperatures: 5°F (-15°C)

» Safer for the environment: low BOD, low toxicity

CryoTECH CMA®

« CMA is solid calcium magnesium acetate

+ For commercial use as a solid

« May be dissolved and applied as anti-icing liquid -

- The safest deicer for concrete, even concrete cured less than one year

« Breaks/inhibits bond between snow/ice and pavement, improving traction
- Works best above 20°F (-7°C}

Cryorech CMAAG®

« CMAA40 is 40% calcium magnesium acetate and 60% sodium chioride
- For commercial use

+ The blend retains many of the benefits of CMA, inhibiting the chloside
+ Apply early in the storm to prevent snow/ice bonding

« Works best above 20°F (-7°C)

Crvorech CF7°

« CF7 is liguid potassium acetate

« For commercial use

« Liguid formulation works on contact

+ Is not slippery and does not track like common deicers
« Low freezing point of -76°F (-60°C)

CryoTeCH E36%

- E36 is liquid potassium acetate

- For alrport use - certified to current FAA approved specifications
« Excellent anti-icing characteristics

- Less slippery than glycol-based products

+ Active at low temperatures

- Safer for the environment: low BOD, low toxicity

Kierost ABC-S Plus®

- Type IV propylene glycol fluid

« For aircraft use - certified to current FAA approved specifications
« Long holdover performance in all snow conditions

- Superior sprayability - lack of foam during application

- Long-term fluid stability

Kisrost DF Plus®

« Type | propylene glycol fluid

- For aircraft use - certified to current FAA approved specifications
+ Supplied as concentrate

- Dilute to required temperature for economical savings

« Fully certified triazole-free fluid

CavorscH E36 Lavatory Antifreeze

« Cryotech E36 Lavatory Antifreeze is liquid potassium acetate
+ Has low freeze point of -76°F (-60°C}

« May be diluted to desired freeze point

+ BOD fess than one-third that of propylene gylcol

TO ORDER OR FOR PRODUCT !NFORMAT!ON CONTACT:
Ph: +1319.372.6012 or +1 800.346.7237 Fax: +1 319.372.2662 E-mail: cie:cers@cryotech com

Cryotech Deicing Technolegy . 5103 Crthoway . Fort Madison [A . 52627 . WWW.CRYOTECH.COM



‘Working with Cryotech

in its 20 years in the delcer business, Cryotech has been responsibie for developing, infroducing, and upgrading
Industry technology, including the introduction to the North American market of calcium magnesium acetate,
potassium acetate and sodium acetate. Cryotech has taken leadership roles in the indusiry, serving on the
Society of Automotive Engineers G12 working groups, the Airport Cocperative Research Program, and the
Innovative Pavement Research Foundation. Cryotech was the first company to infroduce a next generation bio-
based liquid runway delcer to address emerging industry concerns and the only company to develop alternative
liquid runway deicers to fulfill customer needs during the 2008-2009 potassium acetate shortage. This history
has made Cryotech the industry leader in product development and customer service, With a wide range of
products, from commercial to aviation and industrial markets, Cryotech is the benchmark by which cthers are
measured.

+ Dedicated Customer Service and Sales Staff
At Cryotech, a 24-hour customer service Is a must because your needs do not always happen between
g a.m. and 5 p.m. With a professional sales team and dependable customer service staff on duty every
day of the year, Cryotech makes sure you have the deicer and information necessary to do your job
successiully.

= Technical Assistance
Cryotech's technical team will answer your questions regarding material and equipment compatibility,
product chemistry, product testing or any other guestions that your staff may have.

« Tank and Storage Solutions
Cryotech knows your needs go beyond just deicing chemicals, so the staff will provide assistance with
tank storage sotutions to ensure you have enough inventory when winier weather approaches.

+  On-site Training
Cryotech wants you to be successful in applying its deicers, so you can quickly and efficiently get
through your winter storm events. Complimentary training, videos and literature are provided to meet
your training needs. Please contact Crvotech for more details.

« An IS0 9001:2008 and 14001:2004 Certified Company
iS50 standards assure customers that all Cryotech activities - design, manufacturing, production,
purchasing, guality control, packaging, handling, storage, shipping, and customer service — are
appropriately managed and controlled. This means customers receive products that meet rigorous
international quality standards and that Cryotech minimizes its operational impact on the environment.

+ Production Sites and Terminals Across North America
Cryotech has over 25 terminals, 150 raiicars, and 5 production sites across the United States and
Canada. lts distribution system is the industry leader. This ensures Cryotech customers receive the
products they need, when they need them.

You can depend on Cryotech when technology, quality, customer service, and distribution systems matter most.

6103 Osthoway, Forl Madison, 1A 52627  Tel: +1 (319) 372-6012 +1 (800) 346-7237  Fax: +1 (319) 372-2662
E-mail: deicers@cryotech.com http://fwww.cryotech.com



September 18, 2009

CRYOTECH DEICING TECHNOLOGY
Research and Development
Invitation to bid: No.

Cryotech Deicing Technology is a division of General Atomics International Services Corporation; a San
Diego based company specializing in energy-related research and product development. A world leader
in acetate technology, Cryotech manufactures and markets environmentally compatible acetate-based
highway, commercial and airport runway deicers and is a major supplier to the glycol-based aircraft
deicing market.

Cryotech is certified to ISO 9001:2008 and 14001:2004 standards and has established and maintained
an Environmental/Quality Management System which includes the Stage Gate process. Stage Gateisa
process that allows product development opportunities to be evaluated effectively and efficiently as
they arise. The team uses review, verification and validation that are appropriate to each design and
development stage to determine project value to customers.

Cryotech personnel, including the President, are active in many working groups that investigate ongoing
industry issues. These groups or directed by the FAA and SAE, who sets the standards for deicer quality
and performance.

Cryotech was the first deicing company to introduce a next generation deicer, Cryotech BX36® which
addresses current pavement deicing concerns such as catalytic oxidation of carbon brakes, corrosion of
cadmium corrosion of aircraft parts and electrical conductivity in the airfield. In response to the 2008-
2009 potassium acetate deicer shortage, Cryotech developed two new bio-based liquid Runway deicers,
Cryotech NX360™ and Cryotech XT360™.

As highlighted in the above examples, Cryotech invests heavily in R&D and takes great pride in the
success of recently introduced innovations. Involvement in industry organizations, participation in
industry events and constant communication with customers, keeps Crytoech’s commitment to new
product design and innovation very strong. Customer feedback on deicing needs is welcomed, valued,
and greatly appreciated.

6103 Orthoway, Fort Madison, 1A 52627  Tel: +1 (319) 372-6012 +1 (800) 346-7237 Fax: +1 (319) 372-2662
E-mail: deicers@cryolech.com http:/iwww.cryotech.com
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State of West Virginia 13
VENDOR PREFERENCE CERTIFICATE

Certification and appilication” is hereby made for Preference in accordance with West Virginia Code, §5A-3-37. (Does not apply to
construction contracts). West Virginia Code, §5A-3-37, provides an opportunity for qualifying vendors to request (at the time of bid)
preference for their residency status. Such preference is an evaluation method only and will be applied only to the cost bid in
accordance with the West Virginia Code. This certificate for application is to be used to request such preference. The Purchasing
Division will make the determination of the Resident Vendor Preference, if applicable.

1. Application is made for 2.5% resident vendor preference for the reason checked:

Bidder is an individual resident vendor and has resided continuously in West Virginia for four (4) years immediately preced-
ing the date of this certification, or,

Bidder is a partnership, association or corporation resident vendor and has maintained its headquarters or principal place of
business continuously in West Virginia for four (4) years immediately preceding the date of this certification; or 80% ofthe
ownership interest of Bidder is held by anotherindividual, partnership, association or corporation resident vendorwho has
maintained its headquarters or principal place of business continuously in West Virginia for four (4) years immediately
preceding the date of this certification; o,

Bidder is a nonresident vendor which has an affiliate or subsidiary which employs a minimum of one hundred state residents
and which has maintained its headquarters or principal place of business within West Virginia continuously for the four (4)
years immediately preceding the date of this cerlification; or, .

———

g

Application is made for 2.5% resident vendor preference for the reason checked:

Bidder is a resident vendor who certifies that, during the life of the contract, on average at least 75% of the employees
working on the project being bid are residents of West Virginia who have resided in the state continuously for the two years
immediately preceding submission of this bid; or,

3. Application is made for 2.5% resident vendor preference for the reason checked:

Bidder is a nonresident vendor employing a minimum of one hundred state residents or is & nonresident vendor with an
affiliate or subsidiary which maintains its headquarters or principal place of business within West Virginia employing &
minimum of one hundred state residents who certifies that, during the life of the contract, on average at least 75% of the
employees or Bidder's affiliate’s or subsidiary’s employees are residents of West Virginia who have resided in the state
continuously for the two years immediately preceding submission of this bid; or,

Application is made for 5% resident vendor preference for the reason checked:
Bidder meets gither the requirement of both subdivisions (1)and (2) or subdivision (1) and (3) as stated above; or,

Application is made for 3.5% resident vendor preference who is a veteran for the reason checked:

Bidder is an individual resident vendor who is a veteran ofthe United States armed forces, the reserves or the National Guard
and has resided in West Virginia continuously for the four years immediately preceding the date on which the bid is
submitted; or, .

isn!.s-

Application is made for 3.5% resident vendor preference who is a veteran for the reason checked:

Bidder is a resident vendor who is a veteran of the United States armed forces, the reserves or the National Guard, if, for
purposes of producing or distributing the commodities or completing the project which is the subject of the vendor’s bid and
continuously over the entire term of the project, on average at least seventy-five percent of the vendor's employees are
residents of West Virginia who have resided in the state continuously for the two immediately preceding years.

! b

Bidder understands if the Secretary of Revenue determines that a Bidder receiving preference has failed to continue to meet the
requirements for such preference, the Secretary may order the Director of Purchasing to: (a) reject the bid; or (b) assess a penalty
against such Bidder in an amount notto exceed 5% of the bid amount and that such penalty will be paid to the contracting agency
or deducted from any unpaid baiance on the contract or purchase order.

By submission of this certificate, Bidder agrees to disclose any reasonably req uested information to the Purchasing Division and
authorizes the Department of Revenue to disclose to the Director of Purchasing appropriate information verifying that Bidder has paid
the required business taxes, provided that such information does not contain the amounts of taxes paid nor any other information
deemed by the Tax Commissioner to be confidential.

Under penalty of law for false swearing (West Virginia Code, §61-5.3), Bidder hereby certifies that this certificate is true
and accurate in all respects; and that if a contract is issued to Bidder and if anything contained within this certificate
changes during the term of the contract, Bidder will notify the Purchasing Division in writing immediately.

Bidder: Signed:

Date: Title:

“Check any combinalion of preference consideration{s} indicated above, which you are¢ eniitled to raveive.




Cryotech Deicing Technology
a division of General Afomics International Services Corporation
(a wholly owned subsidiary of General Atomic Technologies Corporation)

www.cryotech.com www.ga.com
incorporated: Delaware
December 4, 1987
Registration #2145419
Parent: General Atomic Technologies Corporation (inc. in WY 2/26/86)

3550 General Atomics Court
San Diego, CA 92121-1194
Fed-1D #83-0278510

Federal ID #: 33-0270225 (GAISC)
Sales Tax Exempt #: 1-56-011655 (Cryotech)
Dun & Bradstreet #: 85-918-1984 (GATC)

80-807-9529 (GAISC)

94-676-7308 (GAISC - Cryotech)
NAICS Code: 325998 Cage Code: 0S095
SIC Code: 2899

SHIP TO/BILL TO:
Remit to address:  Cryotech Deicing Technology Cryotech Deicing Technology
(for customers) Dept. LA 23065 6103 Orthoway
Pasadena, CA 91185-3065 Fort Madison, 1A 52627-9412

Wiring Instructions: Bank of the West
1280 Fourth Avenue
San Diego, CA 92101-4206
Cryotech Deicing Technology
Checking Account #7490-03182
ABA routing #121100782

For foreign wires Swift Code = BWSTUS66

updated 1/21/09 mip



Cryotech Deicing Technology
a division of General Atomics International Services Corporation
(a wholly owned subsidiary of General Atomic Technologies Corporation)

Trade References

Altorfer, Inc.

2600 6™ Street, SW
Cedar Rapids, 1A 52404
(319) 365-0551 phone
(319) 365-5639 fax
Contact: Ted Lawler

Erco Worldwide

101 State Hwy. 73 South

Nekoosa, W1 54457

(715) 887-4575 phone

(416) 234-7435 fax

Contact: John Keough

Email: jkeough@ercoworldwide.com

Potterfield Trucking

R.R. 1, Box 225A

Monroe City, MO 63456
(573) 735-4528 phone
(673) 735-4399 fax
Contact: Phillip Potterfield

Bank Reference

Union Bank of Caiifornia
530 B Street #400

San Diego, CA 92186
(619) 230-3380 phone
{(619) 230-3766 fax
Contact: Glenn Fortin
Obligor #3098704201

Crescent Electric Supply Co.
1001 N. Roosevelt
Burlington, 1A 52601

(319) 752-3631 phone

(319) 752-4726 fax

Jumbo Sack/Cratex Corp.
2677 Metro Boulevard
Maryland Heights, MO 63043
(314) 291-7777 phone

(314) 291-0045 fax

Contact: Michael Reynoso

BP Chemicals

150 W. Warrenville Road
Naperville, IL 60563-8460
(877) 701-2726 phone
(630) 961-7800 fax
Contact: Lou Williams

updated 1/21/09 mip



© PO Rox 85608

. 'San Diego, CA 92186-5608

Cryatech Deicing Technology
Divigion of Generat Atomics Intemational Services Com.
Genera! Atomic Technologies Corporalion

INSURER A Lexmgton nsUrance Company

INSURER 8 Hagford Fire insurance Co 19682
tNSUR‘:R C: Alied World Assurance Company (U 3.) Inc. 119489
INS\JRER 0: New Mampshire thsurance Lompany ,33341 )
MBURER E: American Guarantes & Liability ins Co '2524? -

THE POLICIES OF INBURANCE LISTED SELOW HAVE BEEN I3SUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIDD (NG GA”ED o
NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONGITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS CERTIFICATE. ..
MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFEFCRDED BY THE FOLICIES DESCRIBED HEREIN 1S SUBJECT TO ALL THE TERMS, EXCLUSIONS AND
L CONDITIONS OF SUCH POLICIES. AGGREGATE LIMITS SHOWN MAY HAVE BEEMN RFDUCED BY PAiD CLAIMS,
SNER A FOLIEY EFFECTIVE [POLICY EXPIRATION
e e  TYPEOF INSURANCE POLICY NUMBER DATE (MMIDDIYY) | DATE (MMDDNYY) LIMITS
BENERAL LABILITY EAGH OCCURRENCE g 3 -5(}(} gog
: S— 19 * . :
-] commereia GENERAL LIABILITY 06530251 1 02/28/09 02128110 o I8 0,000
. . 1 MED EXP fAny one pPl’WOn; g Ex{;iudad{
X. $5Qﬁ OO0.SIR. = PERSONAL & AoV INJURY % 1 50000
I GENERAL AGGREGATE 1§ 1,500,000
GL—.NERAL AGGREGATE LIMIT APFLIES PER BROBUETE T COWRTOR REa g Y EGS 860
K Pouey] ] gecr [ woc e
wfomowne MABILTY COMBINED SINGLE LIMIT  1g 1.000.000
ANY AUTG 72UENHY3314 0228100 02/268/10 {&a accidant) i
T ALL OWNED AUTOS I R S
- { SCHEDULED AUTOS (Per persor e
X | EREDAUTOS BODILY INJURY $ |
X | NON-GWNED AUTOS {Per accidert) 3
"""" | PROPERTY DAMAGE ;
3 . (Por aceidane) % ]
GARAGE LIABILITY ! AUTO ONLY - EA ACCIDENT |
1 any AuTO OTHER THaN  EAACC B —
T AUTO ORLY: 5
AGG
; ERGESSMBRELLA LIARILITY CO11837-001 02/28/09 OXIBI10  EACH OCCURRENGE 34 .500,000
OCCUR b CLAWMS MADE; AGGREGAFE % " 4,500, ang
........ SR $10,000 $
DECUCTIRLE -
"""""" RETENTION § e -
WORKERS GOVPENSATION AND WCIBT 1817 T 120108 {5R17108 W IWCETATY. | JOTH ]
EMPLOYERS' LIABILITY . i TGRY LiviTs. . § ER..]

F 12066804605 (CA) 12/01/08 12i01/08 - L EACH ACCIDENT 3 1,000 800
ANY PROPRIFTORUPARTNEREXECUTIVE i : - P
CFFCERMEMBE R EXCLUDEDY : L DBEASE  EA EMPLOYER S 1,000, {}00

* gé&%ﬁ? ;’é’%ﬁ%‘f&s balow 7L DISEASE «FOLICY LiviT 1§ 1000 {){J{}

E [ OTHER Pragerty {ERP3086919-08 02/28/08 (022810 ETotaI Property Limit ‘109,()00,5()0*i

Al Risk i { | | Business Pers Prop Inciuded
{ Replacement Cost ! f é&ecﬁuciuh?e 100,000,

6103 ORTHOWWAY RR43
FT. MADISON, 1A 52627

CERTIFICATE HOLDER  L0S0077370435

CRYQTECH/GENERAL ATOMICS

DESCRIFPTION OF GPERATIONSILOCATIONSVENTGLE SIEXCLUSIONS ADDED BY ENDORSEMENT/SPRCIAL PROVISIGNS
EVIDENCE OF INSURANCE

H

i
13

ANCELLATION

SHOULD ANY OF THE ABOVE DESCRIBED BOLICIES HE GANCELLED OSFORE THE z
EXPIRATION DATE THEREQF, THE ISGUING INSURER Wil ENDEAVOR TO MAL ‘

39

OAYS WRITTEN NOTICE TO THE CERTIFICATE HOLUER NAMED T6 THE LEFT, L

BUT FAHURE TO DO 50 SHALL IMPOSE NO OBLIGATION OR LIABILITY OF ANY KiND

LUPON THE

NSURER, s

AGENTS OR

REPRESENTATIVES.

Ali"l'i‘(llm

nFPR;:s:uTATNt
K. McKeﬂna

AGORD 25 {2001/08)

o ACORD CORPORATION 1988




IONAL INFORMATIQN

LOS-000773704-35

Risk & insuranct? Services

| Atin: sandiego.certrequesi@marsh.com
034348-10208-09/10 *

INSURERS AFFORDING COVERAGE

Cryc%téch Deicing Technology

Genaral Atornic Technologies Corparation
P. Q. Bax 85808
San iego, CA 92186-56808

A Division of General Alamics Infernational Services Garp.

MsyurRER F: Zenith Insurance Company

INSURER G2

INSURER H:

(NSLRER 1

CERTIFICATE HOLDER
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Cryotech Deicing Technology is certified to ISO 9001:2008 and 14001:2004 standards.
Customers often ask why these certifications are important enough to be made part of bid
specifications. This document attempts to answer that question.

What is ISO7

The abbreviation “ISO” stands for International Organization for Standardization. ISO is a
series of international standards introduced in 1987 that define and structure a company's
management systems. These standards apply equally to all industries and require companies
seeking certification to define how their systems meet the standards’ rigorous requirements.
Meeting the standards assures customers that all vendor company activities — design,
manufacturing, production, purchasing, quality control, packaging, handling, storage, shipping,
and customer service — are appropriately managed and controlied.

What is the difference between IS0 2000 and 140007

ISO 9000 is concerned with "quality management.” This means what the organization
does to enhance customer satisfaction by meeting customer and applicable reguiatory
requirements and continually improving its performance in this regard.

ISO 14000 is primarily concerned with "environmental management.” This means what
the organization does to minimize harmful effects on the environment caused by its activities and
continually improving its environmental performance.

Can any vendor be ISO-certified?

Yes. There are approximately 250,000 companies worldwide registered to 1SO
standards. Any company willing to make the effort can be certified.

Why should | require vendors to be ISO-certified?

o IS0 is direct evidence of a company's financial and ethical commitment to provide high
guality, safe products.

o IS0 certified companies maintain comprehensive internal audit programs that
demonstrate to customers the effectiveness of their quality and environmentai efforts.

¢ IS0 certified companies utilize systems that have been accepted for use by over 80
countries as effective means to achieve product quality and environmental stewardship.

e IS0 certified companies document, review, and approve product designs that meet
applicable safety, regulatory, and customer requirements.

» IS0 certified companies prove their systems through audits by independent registrars.
Registrars are governed by strict international codes that dictate operating practices, audit
methods, and staff qualifications. Failure to maintain quality program requirements will
lead to de-certification by the registrar,

o 180 certified company products reduce the need for the buyers to perform audits and
reviews to determine if quality systems are in place and being maintained.

e A certificate of analysis from an 1SO certified company will be supported by documented
procedures and records that demonstrate its validity. This is particularly important should
a customer ever have a reason to question product guality.

6103 Orthoway, Fort Madison, IA 52627  Tel: +1 (319) 372-6012 +1 (800) 346-7237  Fax: +1 (319) 372-2662
E-mail: deicers@cryetech.com http:/fwww.cryotech.com






CRYOTECH ORDER PROCEDURE

Orders for the following Cryotech products should be placed as shown below.
CUSTOMER NAME: LOCATION(S):

CRYOTECH PRODUCTS (applicable products checked)

[] Kilfrost ABC-S and ABC-S Plus Type IV Aircraft Fluids

[] Kilfrost DE Plus (88) Type I Aircraft Fluid, Dilute and/or Concentrate
[ 1 E36 Liguid Runway Deicer

[ 1 Lavatory Antifreeze

[T1 NAAC Commercial Deicer

I NAAC Solid Runway Deicer

7] NX360 Liquid Runway Deicer

] XT360 Liquid Runway Deicer

] Other

ORDER PROCESS
Normal business hours: 7:30 a.m. to 4:00 p.m., Monday through Friday
Account Representative: Email:

. Call Cryotech at 800-346-7237 or 319-372-6012. Cryotech will need to know:

Product that you are ordering

Delivery location address

Requested delivery date and receiving hours

Receiving location contact & phone number for delivery confirmation or questions
Quantity requested

Requestor name and P.O. number

Other special delivery or receiving requirements (fittings, hose, etc.)

wrhe Ao T

After normal business hours or during holidays: (pagers used Nov. 1 thru March 31%

° Call Cryotech at 800-346-7237 to reach our after hours voice maii system. You will then have the option to
“press 17 to reach our answering service who will then page a Cryotech customer service contact, Or, if
you do not need to place an order, you may leave a voice mail message that will be picked up on the next
business day. (If you call 319-372-6012 after hours, it is picked up by our answering service direct without
going into our voice mail system.)

® If after 30 minutes, you have not received a response, call Cryotech’s answering service on their line at 866-
581-8964. The answering service has additional pager numbers, all employee home phone numbers, and
instructions to call until they reach someone.

. Finally, if none of the above options have put you in touch with Cryotech, calt Cryotech cellular numbers as
listed below.

| CRYOTECH _CONTACTS Cellular Office
After Hours 800-346-7237 or as below
Cust, Srve Various 319-470-4631 800-346-7237 or as below
Roxamna Huffman 319-470-4784 319-372-6012
Lisa Parker 515-770-5665 319-372-6012
Calean David 515-867-0524 319-372-6012
Technical John Moles 319-371-7238 319-372-6012

Cryotech can also be reached, on a non-emergency basis, by e-mail to deicers @cryotech.com.

NOTE: Schutz style totes (8 minimum) may be picked up when empty by calling 888-724-8389.

6103 Orthoway, Fort Madison, TA 52627-9415  Tel: {3193 372-6012 (300) 346-7237 TFax: (319) 372-2662
E-mail: deicers@cryotech.com  http://www.cryotech.com Form #FC015, Rev. 9/28/09




CUSTOMER PROFILE

CUSTOMER: ACCPAC CODES: Underline one: GSA?
Bill to: ’
Shio Gov’'t Airport _
P 1o Commercial  Distributor CTYes-XINo
SHIPPING RECAP NAME:
STANDING ORDER:
AGREﬁMENT/CONTRACT :
ORDERS & DELIVERY REQUIREMENTS:
Need pumps &/or hoses On-site storage tanks? Capacity? Tanks ¢s / ss / poly / ather
BILL TO: SHIIP TO: SHIP FROM:
FM if time allows
Terminal name:
Product:
Contract: within hours
Terminal name:
Product:
Contract: within hours
RECEIVING PH:
FAX:
RECEIVING HRS:
RECEIVING CONTACT(S):
OTHER CONTACTS:
E-mail:
PRICE INCREASE OPTION:
PRODUCTS AND PRICING:
LINE OF CREDIT:
INVOICING NOTES:

1 (Profile is 2 pages)

Last Update: By: Kuhlmeier




CUSTOMER PROFILE

TAX INFORMATION:

Taxable/Tax rate at %o
Taxable/Not registered
Not taxable — exemption certificate received -~

Type of Exemption:
Cryotech registered in this state  ves no

MISCELLANEQOUS:

CUSTOMER TRAINING:
Field Training/Tech. Briefing Last Visit to Customer: By:

2 (Profile is 2 pages) Last Update: By: Kuhlmeier




The perfect solution for filling
goods with high density.

The ECOBULK MX, with integrated bottom plate,
offers superior stability and best protection to
the inner container, Additional distinguishing
features of the high-quality 1BC system are easy
discharge of contents and outstanding service

life. ECOBULK MX components are made, without
exception, for reconditioning and thereby meet
the demand for multi-trip capabilities of transport
packaging.




The ECOBULK MX offers the greatest
possible volume in the minimum of space.
The 1BC system is designed for the safe
transport of hazardous goods up to the
spedific weight of 1.9. Quick to fill, easy to
stack, easy to load.

The outlet valves from SCHUTZ,

User-oriented outlet valves ensure safe
and precise control of discharging filling
goods of various viscosities. A large
selection of sealing materials provide
resistance to various fittings of most
filling mediums.

in addition to environment-friendly
production of transport containers the
SCHUTZ TICKET SERVICE significantly
contributes to the conservation of resources
and to the protection of natural
foundations of life: by means of conserving
raw materials our unigue collection and
reconditioning system relieves the strain

integrated .
on our environment.

butterfly valve DN 50

threaded
buiterfly valve DN 50

threaded
balf valve DN 50

threaded
butterfly valve DN 80

30,027 12500/ KEMPKES/ ABRESCR {Technical changes rosorved)




\EPLACE THE IJEICER,
NOT THE STRUCTURE

_rYoTecH CF7°

LIQUID COMMERCIAL DEICER

PEC.

BENEFITS

« Low corrasion: non-chloride based

» Fast: liquid formulation works on contact

« High performance: effective to temperatures below -29°C (-20°F)
» Easy to handle: clear liquid, no agitation required

« Safe for the environment: non-persistent, readily biodegradable
« Multi-purpose: anti-icing, deicing, and prewetting solids

- Does not track like common deicers

- is not slippery like common deicers

PERFORMANCE

« Has low freeze point of -76°F (-60°C)

- When used as an anti-icer - prevents adhesion of snow/ice to pavement

» When used as a deicer - breaks snow/ice bonds prior to mechanical removal

- Does not refreeze as fast as common deicers - the residual effect requires fewer applications

APPLICATION
» Prewetting: apply at spreader outlet at a rate of 1.25 gallons per 100 Ibs of solid deicer (130g/kg)
« Deicing:

Commercial = 1-3 gallons/1000ft* (50-150 g/m?) Highway = 60-180 gallons/lane mile (50-150g/m?)
« Anti-icing:
Commercial = 0.5 gallons/1000ft? (25-50 g/m?) Highway = 25-60 gallons/lane mile (25-50g/m?)

» Re-apply when new snow/ice accumulation shows first tendency to bond
» Plow promptly to reduce fluid dilution

ENVIRONMENT

« Readily biodegrades

» Low BOD

+ Does not contain nitrogen, sodium, or chiorides

+ Recognized as “relatively harmiess” by the U.S. Fish and Wildlife scale IS0 9001
FM 39092

HANDLING
» CF7 should not be stored or plumbed through systems that use galvanized, zinc, or brass components
» Polyethylene containers are preferred, otherwise use carbon, low alloy, or stainless steel
- Best practices include storing totes and drums in areas protected from weather and exposure
to direct sunlight

IS0 14001
- Containers must be clean and free of rust, surface deposits, and residue EMS 89384

See Reverse Sioe For ProDUCT SPECIFICATIONS
CompLETE TecHNMCaL BROCHURE AvaiLasLe Uron RequesT AN SO 2001:2008 & 14001:2004 CERTIFIED COMPANY



PRODUCT SPECIFICATIONS:

CryoreEcH CF7°

COMPOSITION 50% aqueous potassium acetate solution, by weight,
i_ plus corrosion inhibitors
APPEARANCE = Clear, colorless*, mobile liquid, free from matter in

suspension
DENSITY At 20°C (68°F) = 10.7 Ibs/gallon (1.28 g/cm?®)
VISCOSITY At 20°C (68°F) = 10cp maximum

At 0°C (32°F) = 20cp maximum
FLASH POINT Nonflammable

FREEZING POINT  -60°C (-76°F)

MISCIBILITY

WITH WATER Complete

STORAGE CF7 should not be stored or plumbed through systems
that use galvanized, zinc, or brass components

TYPICAL pH 11.0+£05

SPECIFIC GRAVITY At 20°C =1.25-1.30

PACKAGING 55 gallon drums (208 liters) - (4 minimum)
265 galion tote (1003 liters) - (1 minimum)
Bulk - (4400 gallons minimum)
*MAY BE DYED BLUE AT CUSTOMER REQUEST

- REFREEZE TEMPERATURES S
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Revised - 6/09

TO ORDER OR FOR PRODUCT INFORMATION CONTACT:
Ph: +1 319.372.6012 or +1 800.346.7237  Fax: +1319.372.2662 E-mail: deicers@cryotech.com

Cryotech Deicing Technology . 6103 Orthoway . Fort Madison, 1A . 52627 . WWW.CRYOTECH.COM



CRYOTECH CF7°
MATERIAL SAFETY DATA SHEET

1., PRODUCT NAME & DESCRIPTION

Cryotech CF7% Liguid Daicer

MANUFACTURED AND SUPPLIED IN THE USA BY
Cryotech Delcing Technology

6103 Orthoway

Fort Madison, 1A 52627

United States

Cryotech Contact Information
Telephone: (800)346-7237

FAX: (319)372-2662
email: defcars@eryotach com
website; 1tp: /A crvetech.com

2. CHEMECAL COMPOSITION
The percent compositions are given Lo affow for the various ranges of the
components present in the whole product and may not equal 100%.

Percent Component CAS#
100% Cryotech CF7@®

Containing

50% Potassium Acetate  127-08-2
<1.0% Corrosion Inhibitors in

50% Water 7732-18-5

CAS - Chemical Abstract Service Number

4, FIRST AID MEABURES

Chemical Emergency: Spill, leak, fire, or accident call
Chemtree day or sight (800)424-9300;
Cutside continental USA call (703)527-3887

EYE CONTACT:

Flush eyes immediately with fresh water for at least 15 minutes while
holding the eyelids open. Remove contact lenses if worn. No additional
first aid should be necessary. However, if irritation persists, see a doctor.
SKIN CONTACT:

No firest aid procedures are required. As a precaution, wash skin thoroughly
with soap and water. Remove and wash contaminated clothing.
INHALATION:

Sinee this material is not expected to be an immediate inhalation problen:,
no first aid procedures are required,

INGESTION:

1f swallowed, give water or miik to drink and telephone for medical advice,
DO NOY make the person vomit unless directed to do so by medical persorinel.
If medical advice cannot be cbtained, then take the person and product
container to the nearest medical emergency treatment center or hospitat.

3. HAZARD IDEMTIFICATION
{also see Sections 11 and 12}

CAUTION! - MAY CAUSE EYE TRRITATION

EYE CONTACT:

This substance is skghtly irritating to the eyes and could cause prolonged
(days) impairment of your vision. The degree of the injury will depend on
the amount of material that gets into the eye and the speed and thorecughness
of the first aid freatment. Signs and symptoms may include pain, tears,
swelling, redness. and blurred vision,

SKIN IRRITATION:

This substance is not expected to cause proforged or significant skin irritation.
DERMAL TOXICITY:

The systematic toxicity of this substance has not been determined. However,
it should be practically non-toxic to internal organs if i gets on the skin.
RESPIRATORY [INHALATION:

This material does not present an inhatation hazarg.

INGESTION:

if swatiowed, this substance is considered practicatly non-toxic to internal
organs. Ingestion may cause krilation of the digestive tract which may

result in nausea, vomiting and diarthea.

This preduct contains potassium saits, Tngestion of large amounts (25 or
more grams) of potassium safts usually causes a person to vomit, If the
person is aot suffering from a preexisting kidney condition, the absorbed
potassiuem is rapidly excreted in the urine, However, very young children or
individuals with compromised kidney and/or cardizc function could experience
the following effects after ingesting excessively lasge doses of potassium
salts: irritation and inflammation of the stemach lining, muscular weakness,
burning, kingfing and numbness sensations of hands and feet, slower heart
beat, reduced bfood pressure, irregular heart beat and cardiac arrest.
OCCUPATIONAL EXPOSURE LIMITS:

None Identified

5. FIRE FIGHTING MEASURES

FEASH POINT: NA

AUTO IGNITION: NA

FLAMMABILITY LIMITS {% by volume in air):

Lower: NA Upper: NA Non-flammable
EXTINGUISHING MEDIA:

NA - Material is not flammable

FIRE FIGHTING PROCEDURES:

This material normally wit not bum.

COMBUSTION PRODUCTS:

Normal combustion forms garbon dioxide and water vapor,

NFPA RATINGS:

Heaith 1; Flammabhility 0; Reactivity 0; Special NDA:
(Least - 0, Slight - 1, Moderate - Z, High - 3, Extreme - 4)

These values are cbtained using the guidelines or published evaluations
prepared by the National Fire Protection Association (NFPA) or the
National Paint Coating Assoclation,

6, ACCIDENTAL RELEASE MEASURES

Chemical Emergency: Spill, leek, fire, or accident call
Qutside continental USA cail {703)527-3887
Chemtrec day or night {800)424-9300;

Contain spillage and absoerb on suitable material e.g. sawdust, sand or
earth, Transfer to a container for disposal. See section 13,
Wash the spillage area with plenty of water.

7. HAMDLIMG AMND STORAGE

Avold contact with skin and eyes.

Avoid breathing mists when spraying.

Store in clean vessels and containers.

Do aot store or handie product with systems constructed of wetted parts
that have galvanized steel, zinc or brass components.

Prepared According to the DSHA Hazard Cammunication Standard (29 CFR 1910,1200} by Page 1of2

MEDS #12%

Cryotech Delcing Technelogy, 6193 Orthoway, Fort Madisen, 1A 52627

Revised: 4/2004




Cryotech CF7® offers these advantages:

¢ Low Corrosion -- Non-chloride based

High Performance -- Effective to -20°F (-29°C)

Safe for the Environment -- Non-persistent and biodegradable

Dual Purpose -- For prewetting solids or direct application :

Safe to Use -- Recognized as "relatively harmless” by the US Fish-and WlEdllfe scale
Easy to Handle -- A clear liquid, no agitation required

Lasts Longer -- Requires fewer applications

-]

e e @ @

L:]

Yosemite National Prk, California
Based on the characteristics of CF7, CF7 is neither listed as a hazardous waste, nor does it exhibit any of
the characteristics that would cause it to be classified or disposed of as a RCRA hazardous waste. For this

and other reasons, CF7 may be considered an important tool in managing environmental issues associated
with storm water run-off.

Customer Profile

The Zilwaukee Bridge is essentially corrosion-free. Since completion in
1988, CMA® and CF7 have been the only chemical deicers used on the
Zilwaukee Bridge. To date, there is no evidence of chloride-induced
corrosion.

Michigan DOT chose CF7 to prewet CMA as it was being applied. When
prewet at the time of application, CMA does not bounce and roll, staying
on the bridge surface longer. Since CF7 is a high performance deicer,
there is an immediate effect. Michigan DOT has also modified
equipment for direct application of CF7 for anti-icing and frost conditions.

Zilwaukee Bridge, Saginaw, Ml

Potential CF7 customers are typically concerned with deicing speed, environmental issues and/or
corrosion. They include transportation officials, public works agencies, property management firms and
industrial facilities requiring a high-performance liquid deicer for prewetting primary deicers like road salt
and CMA, or sand. CF7 is appropriate for direct application when speed is critical. It is also suitable for use
on outdoor mechanical handiing systems such as conveyors and e!evators as weii as on walkways, rail
switches, and virtually all outdoor deicing applications. -

Page20f9



Product Specifications

Composition: 50% aqueous potassium acetate solution, by weight, plus corrosiqn inhibitors___ :
Appearance: Ciear, colorless*, mobile liquid, free from matter in suspension
Density: At 20°C (68°F) = 10.7 Ibs/galion (1.28 g/cm®)
Viscosity: At 20°C (68°F) = 10cp maximum
At 0°C (32°F) = 2¢cp maximum
Flashpoint: Nonflammabile
Freezing Point: -60°C (-76°F)

Miscibility With Water: Complete

Storage: CF7 should not be stored or plumbed through systems that use
galvanized, zinc, or brass components

Typical pH: 11.0+-05
Specific Gravity: 1.25 - 1.30 at 20°C
Packaging: 55 gallon (208 liters) drum - (4 minimum)

265 gallon (1003 liters) tote - (1 minimum)
Bulk - (4400 gallons minimum)

*MAY BE DYED BLUE AT CUSTOMER REQUEST

For copies of Cryotech product guide specifications call (800)346-7237 or email

Performance
Prewetting Agent

CF7 is an effective prewetting agent for CMA, road salt, other solid deicers, and sand. Because CF7 has a
very low freezing point (-60°C / -76°F) and is a clear liquid free from matter in suspension, it significantly
improves the performance of solids and does not clog spray nozzles. Application rates follow, and should
be considered starting points, as local conditions have a significant effect on fluid requirements.

Anti-icer
CF7 is an effective anti-icer, sprayed on the pavement before precipitation actually starts. A high traction
film then exists to prevent adhesion of ice and snow, which is then mechanically removed. Uniform

coverage and frequent plowing to prevent fiuid dilution are important considerations in an anti-icing
program. This technigue is commonly used to keep bridge decks from freezing.

Page3c0f9



Deicer

Experience suggests that CF7, when used as a deicer, may be applied in an
even film or in bands on 4-6 inch (10-15 cm) centers. Banding the fluid
minimizes dilution from melting, allowing CF7 to penetrate to the pavement 10
break the bonds of ice and snow prior to mechanical removal. Suggested
application rates follow. CF7 is also used as an aid to solid deicers in heavy ice
situations. Here, a solid deicer is first applied {0 punch holes in the ice. Then,
CF7 is applied over the top, penetrating through the holes to the surface,
quickly breaking the ice-to-pavement bonds so that mechanical removal can be more easily accomplished.

Cryotech CF7 Freezing Point
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This freezing point curve will help determine how much dilution CF7 can tolerate before reapplication is
necessary to prevent freezing
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The product viscosity chart will help determine pump requirements in application equipment at various
temperatures.
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The refreeze temperatures and performance of CMA and KAc (Cryotech CF7®), are addressed in the
following excerpt from the Federal Highway Administration's Manual of Practice for an Effective Anti-
icing Program: A Guide for Highway Winter Maintenance Personnel.

B.4 CMA and KAc (CF7)

The curve for CMA (Figure 17) was determined from different percent concentration solutions made by
dissolving commercially available CMA supplied in a dry pellet form. The curve for KAc (CF7) was
determined using a commercially available liquid form of KAc (CF7). The eutectic temperature for the CMA
water system in Figure 17 is -27.5°C (-17.5°F) at a concentration of 32.5 percent. The eutectic for the KAc
(CF7) - water system is -60°C (-76°F) at a concentration of 49 percent. The curves for the CMA and KAc
(CF7) almost coincide with each other. Also, they have a much flatter slope than the other three curves.
This is an important feature of both CMA and KA¢ (CF7) solutions. The refreeze temperature of CMA and
KAc (CF7) solutions rises slower with dilution than do the refreeze temperatures of either NaCl, CaClI2, or
MgCI2. This feature makes them well suited for being used in a liquid form during anti-icing treatments.
This is especially true for their use in a liquid form for the pretreatment of bridge decks in anticipation of
frosting, or localized icing conditions.

Figure 17
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Other Applications

CF7 can also be used io:

Coat rail and truck beds, non-porous roofs, road signs, etc. so snow and ice do not adhere
Keep rail switches open

Free manhole covers, truck scales

Keep conveyors ice-free

Keep lavatory systems from freezing.

® @ & ¢ @

CF7 is also used in the creation of Cryotech CMAK, a blend of liquid CMA (calcium magnesium acetate)
and CF7. CMAK is recommended for use in automated anti-icing systems. Containing no chlorides, it
combines the low-corrosion properties of CMA with the high performance of potassium acetates. CMAK
has a lower freezing point (<25F) than pure CMA, but retains many of CMA's attributes such as safety for
steel embedded in bridge decks and parking garages. See MSDS for additional information.

Corrosion

Because CF7 is acetate based, it is compatible with most materials and is generally considered non-
corrosive. Special corrosion inhibitors have been added to provide the same level of protection as E36,
Cryotech's airport approved liquid deicer.

Page50of 9



Avoid CF7 Use

On low quality or non air-entrained concrete

In direct application to galvanized metals

In close proximity to non-watertight electrical systems

In mixture with liquid chloride deicers like calcium chloride

¢ o 9 @

Sheif Life

CF7 is stable and may be stored indefinitely if kept in clean, closed containers. Containers not adequately
sealed may exhibit biological growth as a result of the fluid prematurely biodegrading. CF7 stored in rusty
or contaminated containers may experience a reduction in inhibitor concentration and/or show fluid
discoloration.

Environmental Impact

Tests with CF7 show it readily biodegrades at low temperatures and has a relatively low oxygen demand
(BOD) when compared to glycol-based deicers. CF7 is recognized as “relatively harmiess" by the US Fish
and Wildlife scale. In addition, the fluid does not contain nitrogen. Therefore, CF7 is considered much safer
for the environment than either glycol or urea.

As suggested by federal agencies, the following general summary of environmental and hazard information
is provided. More detait is available in the MSDS. Complete test report documentation is available upon
request.
Biodegradability
The chemical oxygen demand (COD) of CF7 was determined using SM 5210B.
« COD (TOD) = 0.32 g 0,/g deicer
The biological oxygen demand (BOD) of CF7 was determined using SM 5210B.
e BOD; @ 68°F = 0.25 g O./g deicer
Aquatic Toxicity
Current EPA methods were used for measuring the acute and chronic toxici’ty of CF7.
» Fathead minnow 7-day chronic, LCB0 (mg/L) ........ > 1500
« Rainbow trout 96-hour acute, LC50 (mg/L). .......... > 2100
« Daphnia magna 48-hour acute, LC50 (mg/L) ......... > 3000
Hazard Information
» Hazardous Waste & Shipping
The RCRA regulations define hazardous waste in two ways: a listed hazardous waste or &
characteristic hazardous waste. CF7 is not a listed hazardous waste. A waste may be considered
hazardous if it exhibits any one of four characteristics - Corrosivity, toxicity, ignitability, or reactivity.
A waste is corrosive under RCRA if it has a pH less than or equal to 2.0 or greater than or equal to

12.5. CF7 is not RCRA corrosive, toxic, ignitable or reactive; therefore, it is not a characteristic
hazardous waste.

Page 6 of 9




» No Hazardous Componenis
CF7 contains no hazardous components as described by SARA Title lll, Section 302. Nor is CF7
designated as a hazardous chemical by the U.S. Department of Transportation. CF7 does not
contain nitrates.

e Spill Handling Procedures
CF7 is not expected to present environmental problems. If product should spill, it should be
absorbed and the resulting waste disposed of in a sanitary landfill unless state or local regulations
prohibit such disposal.

» Container and Product Disposal
Based on information available to Cryotech Deicing Technology, CF7 is neither listed as a
hazardous waste, nor does it exhibit any of the characteristics that would cause it to be classified or
disposed of as a RCRA hazardous waste. Empty containers and product unsuitable for normal
deicing operations may be disposed of in a sanitary landfill unless state or local regulations prohibit
such disposal.

Application Rates

For sprayer or tank assistance, please coniact Cryotech at 1-800-346-7237.
Anti-icing
CF7 is most effective when applied uniformly to pavement surface before freezing precipitation. Prompt
mechanical removal of snow and ice is necessary to reduce fluid dilution. Additional applications may be
necessary if snow and ice begin to bond to the surface.

s Apply.....0.5 gallons/1000 2 (25 g/m?)
Deicing
CF7 is an effective deicer when applied in an even film or in bands on 4-6 inch (10-15 cm) centers. The
deicer penetrates to the pavement surface and breaks the bond of ice and snow prior to mechanical
removal. Banding reduces dilution from melting and allows the fluid to penetrate. The amount of deicer

needed varies with temperature and thickness of snow or ice, but should be in the following ranges.

» Apply on thin ice.....1.0 gallon/1000 2 (50 g/m?)
o Apply on 1" (2.5 cm) ice.....3.0 gallons/1000 f2 (150 g/m?)

Prewetting

CF7 will speed the etfect of solid deicers and abrasives. CF7 is applied at the spreader outlet, typically for
prewetting rates of 5% to 15% by weight of solid material.

o Apply.....1.25 gallons per 100 Ibs of deicer or sand (130 g/kg of deicer or sand)
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Storage and Transport

The formulation of CF7 contains an inhibitor package designed to protect several metal alloys from
accelerated corrosion and deterioration (e.g., cracking). The inhibitor package consists of fully dissolved
compounds which, when exposed to metal alloys such as plain carbon or low alloy steels, will form a
barrier on the alloy surface to prevent accelerated corrosion.

To maintain the full effectiveness of the inhibitor package Cryotech recommends shipping and storage of
CF7 in non-metal containers such as polyethylene. In cases where this is hot possible, shipment and
storage can be accomplished with carbon, low alloy, or stainless steel containers. Storage and shipment
containers should be strong enough to hold 10.68 Ibs. per gallon of CF7, which is 28% heavier than water.

Shipping and storage in carbon or low alloy steel containers does not represent a major concern. However,
the customer must be aware that this may resuit in depletion of the inhibitor concentration. The amount of
depletion will depend on material composition, surface condition, and surface area.

When shipment or storage in carbon or low alloy containers is necessary, the container must be clean and
free of rust and surface deposits. Rust and surface deposits (or scale) may become dislodged or dissolved
and result in fluid degradation and discoloration. Additionally, tanks or containers which have been used for
other materials must be drained and, at a minimum, rinsed, to remove the material before introducing CF7.

Note: Residue of chioride based deicer (especially CaCl2 and MgCi2) must be removed prior to filling.
Avoid galvanized materials in piping and storage systems. Potassium acetate is known to have a relatively
slow reaction with zinc-coated materials. This is not an issue for roadway appurtenances where exposure
time is limited.

Standard Shipments
CF7 is shipped to customers in the following units:

Rail Tank Cars.....18,000 galions {68,000 liters})
Tank Trucks.....4,400 gallons (16,600 liters)
Isotanks.....4,000 gallons (15,000 liters)
Totes.....265 gallons (1,000 liters)

Drums.....55 gallons (200 liters)

e 0 & & &

Sampling Procedure

Reference the suggested sampling procedure prior to sending a sample to Cryotech's Quality Assurance
Lab. Contact Cryotech with any questions by phone (800)346-7237 or email.

Maintenance Dispensing Equipment

e External surfaces of equipment used to dispense CF7 should be routinely rinsed with warm water or
a high-pressure wash to prevent buildup of the fluid and other contaminants associated with winter
maintenance operations. A thorough high-pressure washing with warm soapy water is
recommended as equipment is removed from service after the deicing season.

« Diluted CF7 biodegrades naturally when exposed to air and other contaminants. This process
quickens in warmer temperatures. Frequent rinsings will prevent any buildup that could result in
formations of unsightly biological growth and superficial staining and pitting of some material.

o Undiluted CF7 kept in closed containers with minimal exposure to air does not degrade and may be
stored indefinitely.
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Applying liguid deicers to dry pavement will reduce friction between tires and the pavement
surface. For this reason alone, user training is important prior to initial use.

Please contact Cryotech at (800)346-7237 or (319)372-6012, or email.

Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users

Non-chloride based Calcium Magnesium Acetate (Cryotech CMA®), Sodium Acetate (Cryotech NAAC®), and
Potassium Acetate (Cryotech CF7®) are eligible for maiching Federal Funds under the SAFETEA-LU act that was
passed in August 2005. Through the SAFETEA-LU act, funds are available for low corrosive anti-icing/deicing
applications and environmentally preferred anti-icers/deicers used on highway bridges through 2009. This act is
building on the foundation provided by the Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) and the
Transportation Equity Act for the 21st Centfury of 1998 (TEA-21), which originaied to help preserve and rehabilitate
America's bridges. There Is approximately $21.6 billion authorized through 2009 for the Highway Bridge Program
section of the act.

For more information regarding the SAFETEA-LU act, please visit hitp://www.fhwa.dot.gov/safetealu/index him,
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Cryotech CF7 Freeze Point Data

% CF7 5.2 Freeze Pt, Freeze Pt. % CF7 S Freeze Pt Freeze Pt.
Solution @20C Degrees F Degrees C Solution @20C Degrees F Degrees C
0 1.000 32 0 50 1.140 1 -17
i 1.003 32 0 51 1,143 0 -18
2 1.006 32 0 52 1.146 - -18
3 1.008 k) 0 53 1.148 -2 -19
4 1011 31 0 54 1,151 -3 -20
5 1.014 1 -1 55 1.154 -5 -20
G 1.017 31 -1 56 1.157 -G -21
7 1.020 30 -1 57 1.160 -7 -22
8 1.022 30 -1 58 1.162 -8 -22
9 1.025 30 -1 59 1.165 -9 ~23
10 1.028 30 -1 60 1.168 -1% -24
11 1.031 29 -2 61 1.171 <12 24
12 1.034 29 -2 62 1.174 -13 -15
13 1.036 28 -2 &3 1.176 -15 -26
14 1.039 28 -2 64 1179 -16 -27
15 1.042 28 -2 65 1.182 -17 27
16 1.045 27 -3 66 1.185 -19 -28
17 1.048 27 -3 67 1.188 ~28 -29
18 1.050 26 -3 68 1.190 22 -30
19 1.053 26 -3 09 1,93 -23 -31
20 1.056 25 -4 70 1,196 -24 -31
21 1059 25 4 71 1.199 26 -32
22 1.062 24 -4 72 1.202 -27 -33
23 1.064 24 -5 73 1,204 -28 -34
24 1.067 23 -5 74 1,207 -3¢ -35
25 1.070 22 -5 75 1,210 -32 -36
26 1.073 22 -6 76 1.213 -33 -36
27 1.076 21 -6 77 1.216 -35 -37
28 1.078 20 -6 78 1.218 -37 -38
29 1.081 20 -7 79 1.221 -38 -39
30 1.084 19 -7 80 1.224 -40 -40
31 i.087 18 -8 81 1.227 -42 41
32 1.090 18 -8 82 1.230 -43 42
33 1.092 17 -8 83 1.232 -45 -43
34 1.095 16 -9 84 1.235 -47 -44
35 1.098 15 -9 85 1,238 -48 -45
36 1.101 14 -10 86 1.24} -5¢ -46
37 1,104 14 -10 87 1.244 -52 -47
38 1.106 13 -i1 38 1.246 -54 -48
39 1.10% 12 -11 89 1,249 -56 -49
40 1.112 11 -12 90 1.252 ~57 -50
41 1115 16 -12 91 1.255 -59 -51
42 1.118 9 -13 92 1,258 -61 -52
43 1.120 8 -13 93 1.260 -63 -53
44 1.123 7 -14 94 1.263 -65 -54
43 1.126 6 -14 95 1.266 -67 55
46 1.129 5 -15 96 1.269 -69 -56
47 1.132 4 -15 97 1.272 71 -57
48 1.134 3 -16 98 1.274 -73 -58
49 1,137 2 17 99 1.277 -75 -59
50 1.140 1 -17 100 1,280 -77 -60
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INTROBUCTION

Northwestern Aquatic Yclences was retnined by Chevron Rasearch Corporation to
perform biochemionl oxygen demand (80D} and chemical ¢xygen demand (COD)
mapuguramsnts on eight defcing compounds or formulations at temperatures of 2°C,
10°%c, and 20°C. The purpese of ths study was to develop comparative
information batwean the teat materials with regard to rate and extent of
microbinl degradation at the three test tomperaturas. The temperature of 2°0
wng of particular intersst because 1t moat npearly simulates euvircomantal
ramparatures that might oocur at locations and timex when dslcing substancas

vwould be ussd.

Initinlly Northwestern Aquatie Sciwsnces proposed to perform studies that did
not siriotly follow standard BOD methods, but were geared to prodicing oxygen
consumpticn rata~-tampsrature curves, An inftial atudy was perfarmed with sach
of ths eight test saterials at 20°C and lasting seven days. Fallowing
eonaultation with the clisnt after review of the raw data from the initial

study, Northwastern Aguatic Sclences wag dirscted to perform the remaining BOD
Therefora, tha

studiss weing astandard BOD methods and times of incubation.
rasults of these inltizl studlies are not reportad hare, but the notebook raw

data ars includsd in Appendix 1.

Thiw repart describes the results of deflnitive analyses of (0D of each of the
eight test matarials, and the results of the final BOD study In which S-day and
A0wday BOD valuea were obtalned for each tast material at 2°C, 10°C, and 20°C
ineubation tamparstures. The raw data for thess gstudies ara listad in

Appendices IT and 111,

MATERIALS AND METHODS

CHEMICAL OXYGEN DEMAND

Ghemical oxygen damand (COD) wag determined using a micre version of EPA Method
410.1 (EPA 1983). Prior to analysis, agqueous solutions of the test materiala
werw preparsd by volumstric dilutien of welghed test materiala. In the
dafinitive phaae of the atudy, test mateprial stock concentiratlong were

approxinately 10 mg/ml (range 2.28 mg/al for !B6 Runway to 10.28 mg/ml for B~

a8).

The wsnalytisal method employsd 12 nl taflon ocapped glasgs culture tubsg as
renotion vassels, Fi{va millilitera of @ reaction cocktail consisting of 1.2%
ml of 0.25 N KpCra0g, 0.2% ml of concentrated HpSOy, 0.08 g of HgS804, und 3.3

ml of Ha804~AgB04 reagent was rescted in ap oven for 2 hr at 130°C with from
0.028 ml to 6.25 ml of sample and sufficient dedonlzed water to yield a 2.5 al

finai sample volume. Blank tubes contained 2.5 ml of deionized water only.

After conoling, the reaction mixtura waz titrated with 0,25 N Fe{NHgq)a(504)2H20
uming a microburet to msn endpoint using ferrain indicator. All definitive

analyess wara performed at least in duplicate.

BIQCHEMIQAL OXYGEN DEMAND

Biochemieal oxygen demand (BOD) was datarmined uging the EPA approved dilution
mathod (Hach 198%), Prior to analysls, aquecuz selutions of the teat materialx

et
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wers praparsd by volumetric dilution of welghed tost materisle, In the
definitive phase of the study, test material stock concentrations ranged from
1,00 mg/m} for IBG Highway, IBG Runway, UCAR, and E~38 to 80.0 mg/ml for ures,

Far sach test matarisl and eaoh test temperature, four dilutions of these stock
smolutions ware smployed ranging from 1 to 10X by volume {3 to 30 ml of test

. materisl stook solution in 300 ml},

Incubations ware for § and 20 days af 2°C, 10°C, and 20%C¢., Dilution water was
sended with ssttlsd municipal sswage at a lavel of 6.7 ni/L. Prisr to
inwubation, the sesded dilution water was equilibrated to the appropriate
incubation temperatura and saturated with air by bubbling from an oil-fraa

compreased air source. Hach nitrification inhibitor (0.18 g) was added to each

300 ml BOD botgls.

Results wers calculated waing the Hach (1888) graphieal method. In this method
the finsl dissolved oxygen concentrations are plottsd agxinst the test material

volume and a straight line wna fitied to the points. The wvalue where
y axis ls equal to the dissolved oxygen conceniration

sample
Tha bioschemical

the linz intapsgcts the
aof » dilution watsr blank even though this was not measurad.

oxygen demand i4 calculated naing the foreals:

In thess atudies the initlal sample DO concentration was not meagured, but
sonsidering the nature of the samples way asgumad to be oxygen saturated at the
aguilibration {test) tempsrature. The BOD values were converted to mg BOD/g

tast materizl using the formula:
mg BOD/g test material = mg/L BOD (of stoek soltn) « g/L (stock conc.)

The emloulation workshests giving the XY plots and the data calculations for
esch test materimi-teat length-temperaturs combination for the definitive BOD

atudy are to be found in Appendix III.

tdsally the line should fit at jesst threa points tn the XY plot. In nany

ingtancas, however, particularly at the higher inoecubation temperatures,
icipated from the results of the

oxidation rates were higher than ant

preiiminery study (Appendix I) and BODs had to be estimated from the lowest ona
ar twoe test concentratioms only. In these instances congiderabls judpment had
to ba employed to abtain the best possible fits, especlally when only one point
was mbove the flat part of the curve (between 1-2 mg/L D).  The method
peint through the y axis &t a

involved axtending the lins from the one usshle
iy below the oxygen saturation level at the tast

point Judged to be at or slight
wesinad in this fsshion are footnoted in the

tamperaturs employed. Data o
pemults table 88 having employed only one pofnt in the data analysis. In a faw

instances, wven tha amallest teat sample volume appearsd to be at the flat
s volume cupvs, In these inztances, the BOD was

portion of tire DO:sampl
indigated to be »> the tabulated value which was based on the ons polint data
annlysis,

RESULTS

table 1 1ists the reawlts of both the COD and BOD tests expressad in terms of g
Op/g test matarial. In muat instances clear prograssion of BOD values i
obanrvsd in the sscies consisting of low to high tsmparature, and 3-day to 20-

B

CONTIIENTIAL




GCT L’ Y PN 03 Sl LU Qb Lt i i

day incubationa. For fowr compounds, Ica=B-Gon Highway, Ice=B~Gon Runway
UCAR, and 3-38, the 30~-day 2070 BOD valuss are raasonably asimiler to the ccﬁ
valuws suggesting that biologioal oxidation had proge2ssed to the endpoint,
Therws was very little chamical or biochsmical oxidation of afther Fresezgard gp
urea. The biologival oxidation rates of ethylane glyesl and propylena glyco]
appeared slower than for the I[ce-B-Gons, UCAR, and E-386 since oxidation

appearsd to be lesaz than completa by 20 days at 20°C.

LITERATURE CITED

Methods for chemical analysiﬁ of water and wastes, EpPA-

uial EPAI 19331
Environmental Monltoring and Suppapt

800/4-78-020, Ravised March 1883,

Laboratory, Cincinnati, OH.

Water analysls handbook. Hach Cop., Loveland, Co.

waltara, 3.L., (Ed.). 1889.
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Table 1, COD and BOD teat results for aight delcer compounda.

BOD BOD (g Ca/¢)
cob langth :

Gonpound (g 03/30 (days) 2*C i0°¢ g0°0
Toa-A-~Gan Highway 0.73 3 0.02 0.458 U.46a
(calcium magnesium acetate) 2n D.40 0.67a 0.62a
Ioe-B=3on Runway 0.78 5 ) - 0.48 g.88a .

(calcium magnesium acetate) 20 ' 0.57 C.71a u,aga
UCAR Q.83 B 0.00 - .04 Q.08
(ethylene glycel + urea blend) ’ a0 0.06 0.48a.  20.76a
Praszgard N/A 0.08 5 0,00 0,01 0.01

20 2.01 0,01 0.01
E-38 {CF7} 0.30 5 0.00 0.15 0.14 .
 (50% potassium acetate by mt.) 20 ¢.30 ¢.38 0.34
Uraa 6.01 5 0.00 0.00 Q.00
) 20 G.00 .00 0,00
Ethylane (lycol 1.29 § 0.00 0.00 0.10
20 - 0.08 30.288 30,293
Propylene Qlyenl 1.68 3 0.0 g.18 0.83s
. 20 0.88s 0,814 1.08a

Values satinated using only one data polnt. P

¥




NORTHWESTERN AQUATIC SCIENCES

TOXICITY TEST REPORT

TEST IDENTIFICATION

Test No.: 4771

Title: Fathead Minnow 7-day larval survival and growth test using

static exposure to Cryotech C92/5-38 Deicer. (£92 name changed to CF7 ip 1993)
Frotocol No.: "Environmental Protection Serles Biological Test Method,
rval Growth and Survival Using Fathead Minnows",

Test of La
Environment Canada, Report Epg 1/RM/z22, February 189z, and NAS~XXX~
PP2, September 15, 1990, Revislion i (10-30-81). Based on U.8, Epa,

1889. Method 1000.0, Fathead minnow, Pimephales bromelas, larval
survival and growth test, pp. 33-v4, An: Short-ternm methods for
estimating the chronic toxicity of effluents and receiving waters ta
freshwater organisms. Sacond edition, EPA/600/4~89/007 ,

STUDY MANAGEMENT
Study Sponsor:
A sasay,
Sponsor's Study Monitor: Mr. Keith L. Johnsaon
Testing Laboratory: Northwestern Aquatic Sciences, P.0. Box 1437, Newport,

OR 97365,

Test Location:® Newport Laboratory.
Laboratory's Study Personnel: R.S. Caldwell, Ph.D., Proj. Man. /Study Dir,;

L.K. Garrison-Nemeth, B.A., Qa Officer; G.A. Buhler, B.8., Aq.
Toxicol.; S.B. Noack, B.5., Ag. Toxicol.; B.D. Crowe, B.35., sp,
Tech.; G.J. Irissarri, B.8&,, Tech.; ¢.J. Bullock, B.S., Tech.

Study Schedule:
Test Beginning: 12-16-93, 1:00 p.m.

Test Ending: 12-23-93, 12:30 p.m,
raw data, reports and other

Disposition of Study Records: All specimens,
gccording to good Laboratory Practice

study records are stopred
regulations at Northwestern Aguatic Sciences, 334 5.y, 7th Street,

Suite B, Newport, OR 97385.
The test was conducted Following the brinclples

Bood Laboratory Practices:
ctices (GLP) as defined ipn the EPA/TSCA Good
gulations effective December 29, 1883 (40 CFR

Cryotech Delcing Technology, 8103 Orthoway, Fort Madison,

Part 792).
Statement of Quality Assurance: The test data were reviewed by the Quality

Agsurance Unit to assure that the study was performed in accordance

with the protocel and standard operating procedures. This report isg

ap accurate reflection of the raw data,

TEST MATERIAL
Begseription: Cryotech Deicing Technology, C92/E~38 Delcer. Detalls are as
follows: .
NAS Sample No, 0799E
Gollectlon Date 12-9-353
Recelpt Date 12-10-93
Conductivity {pmhos/cm) >20,000
11.3

pH

Ireatments: None
Storage: Stored at roon temperature in sealed container unti] tegted,

Test No. 477-1




NORTHWESTERN AQUATIC SCIENCES

pDILUTION WATER
Source: Moderately hard synthetic water prepared from Milli-Q water.

Date of Preparation: 12-14-83, 12-16-93
Pretreatment: Aerated >24 hours,

TEST ORGANISMS
Species: Pimephales promelas, fathead minnow,
Age: <24~hr-old. ;
Source: Agquatox, Hot Bprings, Arkansas.
Acclimation: Holding prior to testing were: Temperature, 23.0 i 1.5°C;
dissolved oxygen, 8.2 + 0.2 mg/L; pH, 7.8 % 0.1, conductivity, 872
74 ymhos/cm; hardness, 1256 t 49 mg/L as CaCOg; and alkalinity, 130 E

71 mg/L as CaCOz.

TEST PROCEDURES AND CONDITIONS
Test Chambers: 600 ml glass beakers containing 250 ml of test solutions.

Test Concentrations: 4000, 1500, 750, 875, 188, and 0 mg/L (control)
Replicates/Treatment: 4

Organisms/Treatment: 40

Loading (based on final weight of control organismg): 0.0146 g/L
Water Volume Changes per 24 hr: I

Asration: None

Feeding: Approx. 700

ogn day 7.
Effects Criteria: The effect criteria used were: 1) mortality, and 2)
Mortality was defined as lack of visible movement

growth iohibition.
during a 30 second observation period. Growth inhibition was

measured as the difference in weight gein of Fish between a treatment

level and the control,
- Water Quality and Other Test Cenditions: Temperature, 23.8 + 0.4°C;
dissolved oxygen, 6.5 x 1.9 mg/L; conductivity, 2,200 + T1 pmhos/cm
(3600 mg/L), 383 + 58 pymhos/cm {control); pH, 7.7 # 0.2; hardness,
103 + 10 mg/L as CaCOgz {3000 mg/L), 96 + 10 mg/L as CaCOz (control);
/L as CaCOg {3000 mg/L), 86 + 10 mg/L as CaCQg

Artemia nauplil per beaker three times dally except

alkalinity, 200 % O mg
(control); and photoperiod 16:8 hr, L:D.

DATA ANALYSIS METHODS
percent survival and the average weight per larva were calculated for sach

treatment replicate from the raw data and the means were obtained for each
¢peatment level. The LCBO (survival) was calculated by the Trimmed
Spearman-Karber method (EPA 600/4-90-027). The 1025 (growth) was
caleulated using the Linear Interpolation Method with bootetrapping (EPA
500/4-89/001a). NOEC and LOEC values for survival and growth were :
computed using Dunnett's test, T-Test with Bonferroni's adjustment, Steels
Many-One Rank. Test, or Wlleoxon Rank Sum Test with Bonferroni Adjustment.
The appropriate test was selected after evaluating the data for normality
and homogeneity of varisnce. Welight data at certain treatment levels were
excluded from the hypothesis test caleulation if there was a survival
effect. An arcsine transformation was performed on the survival data
prier to statistlcal analyslis. The statistical software employed for
these calculations was ToxCalec, v. 4.0, Tidepool Scientific Software.

Tast No. 477-1




NORTHWESTERN AQUATIC SCIENRCES

PROTOGOL DEVIATIONS

1. Cadmium as CdClp-2.BHp0 was used as the reference toxicant because this
was the standard reference toxicant used by the laboratory for the
fathead minnow chronic test. Use of this toxicant allowed comparison with

the laboratory!s QC control chart.

2. On three cccasions, the temperature dropped below 23.0°C, the lowest
being 22.6°C. The mean # 8.D. of temperature was 23.6 t 0.4°C. The
protocol specifles that temperature should be 25 + 1°C and the range
should be between 23°C and 27°C. The Project Manager determihed that
these temperature deviations were not likely to have a significant adverse

effect on the test results,

REFERENGCE TOXICANT TEST

TEST

Test No.: 999-309
Reference Toxlcant and Sgurce: CdClp-2.5Hz0, Mallinckrodt, Lot No. TNZ.

Test Date: 12-16-93
Dilution Water Used: Moderately hard synthetic water,
Result: 7-day LCB0, 24.8 pg/h Cd; 7-day IC25, 14.3 pg/L Cd; NOEC, 10 ue/L

cd.
Control Chart: LOBO (LWL-UWL). 17.8 ug/L (9.49 pg/L - 26.0 pg/L)

1c25 (LWL-UWL). 16.3 pg/L (8.31 ug/L - 24.8 ug/L)
See control charts attached to raw data.

RESULTS
A detajled tabulation of the test results is given in Table 1. The

biological effects, given as the NOEC and LOEC for survlval and growth,
and the LLCBO/IC25 for survival/growth, are shown below.

Survival Growth
NOEC {mg/L) 1606 750
LOEC {(mg/L} - 3000 1500
7-Day LC50/1C28 (mg/L) 1518 1585
{95% conf. int.) {1380 ~ 1694) {833 ~ 1712}

Method Trimmed Spearman—-Karber  linear interpolation

STUDY APPROVAL

Tegt No. 477-1
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rowth of fathead minnow larvae exposed for seven days

vghle 1. Survival and g
hnology C92/E-36 delcer.

to Crytotech Delcing Tec
L] &
Test Number of larvae Mean Ave. wtl. Mean
aoncentration Parcent percent per larva weight
(mg/L) Repl. Exposed Dead surviving survival survival {mg} {mg)
3000 i 10 10 b 0.0 e
2 10 10 4] 0.0 e
3 10 10 G 6.0 s
4 1o 10 o c.0 0.0% — —
1500 i 10 3 i 70.0 . 0.8340
2 10 & 4 40.0 0.328
3 10 1 3 30.0 0,360
4 i0 B B 50.0 47.5 0.360 0,346%
750 i 10 2 8 80.0 (.3909
2 ia G 10 100.0 0.408
3 i0 1 9 80.0 0.398
4 10 0 ig 100.0 g2.5 0.436 0.405
31756 1 10 G 10 160.0 0.4189
2 10 0 10 160.0 0.424
3 10 o 10 100.0 0.436
4 10 G 10 100.0 100.0 0.4383 0.428
188 1 10 1 g 90.0 0,407
2 10 1 9 80.0 0.418
3 i0 2 B 80.0 0.484
4 10 4] 10 100.0 90.0 g.421 0.432
Contrel 1 10 3 7 7G.0 0.614
2 .16 0 10 100.G 0.422
3 190 1 g 90.0 0.341
4 10 2 5 §0.0 85.0 0.485 0.436
is significantly

* An asterisk next to a treatment mean indicates that it
{P<0.06) less than the control mean.

Test No. 477-1
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TOXICITY TEST REPORT

TEST IDENTIFICATION ' |

Test No.: 477-2 : i

Title: Rainbow trout, Oncorhynchus_Eykiss.-gamhr acute toxicity test usipe
static exposure ta Cryotech C92/E-3g Deicer. i -

Protocol No, : "Environmental'Protectiun Series Biological Test Method.
Reference Method faor Detarmining Acute Lethality'of Effluents tp
Rainbow Trout". Environment Canada Report EPS 1/RM/13, July 1g¢g0;
and NAS-XXX-OM1, June 23, 1990, Revision 1 {1~18~8z}, Based on
Peltier and Weber. 1985. Methods fop measuring the acuts toxicity
of effluents to freshwater ang marine Organismsl: EPA/600/4~85/613_

STUDY MANAGEMENT 7

Study Spensor: Cryotech Deicing‘Technology. 8103 Orthoway, Fort Madisap,
IA 52827, '

Sponsor's Study Monitor: Mr. Keith [, Johnson

Testing Laburatorx: Northwestern Aquatic Sciences, p.o. Box 1437, Newport,
OR 97365,

Test Location: Newport Laboratory

Laboratory's Study Personnel: R.§, Caldwell, Ph.p., Proj. Man. /Study Dir.;
L.R. Garrison-Nemeth, B.A., ga Officer; Gg.A. Buhler, B.s., Ag.
Toxicol.; G.J. Irissarri, B.S., sr. Teck.

Study Schedule:

Test Beginning: 12-27-83, 9:00 a.m.
Test Ending: 12-31-83, 10:00 a.m,

Disgositien(gﬁ Study Records: A}l specimens, raw data, reports and other
study records are gtored according to Good Laboratory Practice
regulations at Northwestern Aquatie Sciences, 384 5.y, Tth Street,
Suite B, Newport, oR 87385, :

food Laboratory Practices: The test was conducted following the principles
of Good Laboratory Practices {(GLP) as defined in the EPA/TSCA Goog
Laboratory Practice regulations effective December 29, 1983 (40 CFR
Papt 7o),

Statement of Quality Assurance: The test data were reviewed by the Quality
Assurance Unit {o assure that the study wag performed jp accordance
with the protocgl and standard operating procedures. This report is
an accurate reflec“iop of the raw data.

TEST MATERTAL
Bescription: Cryotech Jeicing Technology, C892/E~36 Deicer. Detuils are as

follows:
¥AS Sample No. 0799E
Collection Date 12-9-93
Receipt Date 12-310-93
Conductivity (umhos /cm) >20, oo
pH 11.3

Treatments: None
MM“"'““" . s r s
Storage: Staped at room temperature in sealed container until tested.
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DILUT[QN WATER ‘
Solirce Moderately hapd synthetlc watep Prepared Fraom Milli-Q water.

fute of Preparation: 12-26-93

Pretraatment . Aerated >24 hours,
M““—"“———-—-w—_m ——

TEST ORGANISMS .
3pecies: Oncorhynchus mykiss, rainbow trout.

, Size/Weight: 0.18 g/fish.
Source: Purchased 12-3-93 from Mt. Lassen Trout Farms, Red Bluffs, ca.

Hatch date 11-2-93.

Atclimation: Temperature, 12 3 % 2.8°C; dissolved oXygen, 9.8 + 3.1 mg/L;
PH, 7.7 + 0.5; apd conductivity, 4s2 * 121 umhos/cm for the Seventeen
days prior to testing. tcelimation tapk loading: 0.54 g/L.

———— LT

TEST PROCEDURES AND CONDITIONS
fest Chambers: oae-gel. glass jars containing 3.5 I, test solution,
Test Concentrations: 500¢, 2500, 1250, s25, 312, and 0 mg/L (cmntroi}.
l ﬁgplicatesf?reatment: 3 N
Organisms/Treatment: 30
Loadipng: 0.51 o/I,
I Water Volume Changes per 24 hr: Nene.
! Effects Criteria: Moitality, defiped a3 the lack of respiratopy novement
in response te tactile stimulation.
Water Qualie and Other Test Londitions: Temperature, 15.2 + 0.4°¢c;
dissolved oxygen, 8.6 + n.g ng/L: pH, 7.7 + 0.3: cmnduEﬁivity, 3450 «+
1822 pmhos/cm {5000 me/L), 310 + i4 pmhos/cm (contrel); hardness. 115
£ 20 mg/L as CatOg (5000 mg/L), 98 + 5 mg/L as CaCOg (contral); apg
alkalinity, »>500 mg/L as Cal0z (5000 mg/L), 78 + 8 mg/L as Cac0,
{control). Photoperiog 16:8 hr, L:p. ‘

DATA ANALYSIS METHODS

1. Sodium dodeecyl sulfate {8D8) was used as the reference toxicapt because
this was the S$tandard reference toxicant in use by the laboratory for the
rainbow trout atute test.

REFERENCE TOXICANT TEST
Test No.: 999-308 :
Reference Toxicant and Scurce: Sodjum dodecyl sulfate {(8D3). Sigma Lot
No. 88F-05-831 .
Test Date: 12-13-03
Dilution Water Used: NAs spring water.

Pt dhoinn )

Resualt: 96-hr LCSO, 12.5 mg/lL 8DS,

result of the current'unavailability of the former, Consequently,
the laboratory has only one previous test with SDS with which the
present test resylt with this campound {999-306) can be compared. In
this former test the LCSO for SDS was 18.3 mg/L. Although not

Test No. 477-a B

NORTHWESTERN AQUATIC BCIENCEB '
e S

et T O,
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direcgly useful for eVaiuating this test'(999-306}, the lahoratory's

contrél chart for LAS is included in the pay data of the prresent tegt

{477-4) to demonstrate the laborat?rv's recent performance in
conducting the rainbow trout acute!test. ,

TEST RESULYS ; _ o ‘
A detailed tabulation of the test rescelts is givep in Table 1, The

biological effect given as an LC50 is as shown below,

. 98-hr LC50 (mg/L) 2171
{95% conf. int.) (1905 - 2474)
Method ’ . Trimmed Spearman~Karber

| STUDY APPROVAL : ' ; .
ﬁ/@@/)‘@%ez/%@ (Dl R Vi g

Study Pirector . Date huality Assurance Unit Date




Material Compatibility and Storage of Cryotech CF7® Liquid Commercial Deicer

Customers frequently ask if material in their storage, handling, and application equipment is compatible with Cryotech
CF7® (potassium acetate based) for application on bridges and roadways. There are technical differences between the
potassium acelate deicers from various producers, usually in the formulation of corrosion inhibitors. Therefore, some
differences in material compatibility are expected. The following information applies to Cryotech: CF7, which is 50%
potassium acetate, by weight.

CORROSION INHIBITORS

Cryotech CF7® contains less than 1% proprietary corrosion inhibitors. These inhibitors create a protective barrier on the
surface of various metals. Performance of these inhibitors is usually linked to the pH of the fluid. Diluted CF7 biodegrades
naturally when exposed to air producing by-products such as unsighily biological growth and superficial staining/corrosion.
Therefore, the exterior surfaces of application equipment should be rinsed routinely with warm water after use.

EQUIPMENT CONSIDERATIONS
When selecting equipment to transport, store, and apply potassium acetate for bridges, elevated roadways and FAST
{Fixed Anti-icing Spray Technology) systems, the following guidelines should be considered:

e Pumps: Stainless steel positive displacement pumps or properly sized centrifugal pumps with mechanica! seals
are preferred. Avoid pump bodies made of brass, cast aluminum, or cast iron, because some castings are of
poor quality and may have reduced service life. Avoid large bore, low head (pressure) "trash” pumps. Avoid
pumps with brass, zinc or galvanized wetted parts.

e Pipes: Stainiess steel, carbon steel, PVC, polyethylene, and rubber are okay. Avoid galvanized metals because
potassium acetate will react slowly with zinc giving off hydrogen gas.

¢  Transfer Hoses: Wire reinforced chemical hoses with cross-linked polyethylene lining and an EPBM rubber
cover are recommended. They should be raied for the system’s pressure and vacuum. Stainless steef cam and
groove fittings with locking cam levers and EPDM gaskets are also recommended.

« Tanks: Stainless steel, fiberglass or polyethylene are preferred. Carbon and alloy steel tanks may be used if
clean and rust free. Tanks must be strong enough o hold CF7 which is heavier than water weighing 10.7
pounds per gallon.

e Gaskets and Seals: Butyl rubber, ethylene propylene rubber (EPM, EPDM), isoprene, and natural rubber are
preferred. Nifrile (Buna N), hypalon, neoprene rubber are generally acceptable. Avoid butadiene, fluorocarbon
rubber, fluorosilicon, polvacrylate, polyurethane, SBR rubber (Buna 8) and silicon rubber.

INSTALLATION CONSIDERATIONS

Obtain professional engineering assistance to ensure proper design and installation of tanks and components. Make sure
the system has relief valves and low point drains, and that biock valves can be opened without operator risk. Avoid
dissimilar metals or provide properly engineered insulators to minimize the effect of galvanic corrosion. Potagssium
acetate has low viscosity and low surface tension. Therefore, high quality joints are needed for a leak-free system.
Welded or flanged pipe joints are recommended. But if threaded filtings are used, a high quality pipe sealant is important.

STORAGE CONSIDERATIONS

AVOID PROBLEMS

Do not use potassium acetate deicers with galvanized (zinc-plated) metals.

Do not use potassium acetate on poor guality concrete.

Do not mix potassium acetate deicers with deicers from different manufacturers.

Revised 4/29/08

6103 Orthoway, Fort Madison, JA 52627 Tel: +1(319)372-6012 +1 (800) 346-7237  Fax: +1{319) 372-2662
E-mail: deicers@cryotech.com htp/fwww.eryotech.com



ADDITIONAL INFORMATION: REACTION BETWEEN POTASSIUM ACETATE BASED
DEICERS AND ZINC

This bulletin provides additional information about the reaction between zinc and Cryotech’s CF7®,
potassium acetate-based liguid deicer.

SUMMARY
A slow reaction may occur when zing is exposed 1o a potassium acetate-based deicer. The reaction results
from prolonged contact and is not an issue during normal use.

ZINC REACTION

Hot-dipped galvanizing places a coating of zinc on the surface of steel. Brass alloys also contain zine.
Although zinc has excelient properties to resist corresion from atmospheric conditions, it is a fairly reactive
metal. As a resulf, potassium acetate-based deicers, like CF7, can cause a slow reaction in storage systems
containing zine. With prolonged exposture this reaction may cause hydrogen gas to form and zinc to discolor
and dissolve.

STORING CF7
Therefore, CF7 should not be stored or plumbed through systems that use galvanized, zinc, or brass
components.

FIELD USE
For a number of reasons there is seldom a reaction between potassium acetate and zinc coatings during
application.

e Exposure is imited to short intervals.

s  Precipitation causes the deicer o dilute.

« Corrosion reactions occur slowly at cold temperatures when deicers are applied.

« [Even at low temperatures CF7 bicdegrades within 2 few days.

Experience at the Zilwaukee Bridge near Saginaw, Michigan, where CF7 has been used for years, supports
the conclusion that little to no reaction occurs between CF7 and galvanized materials during deicing
operations. The bridge is essentially corrosion-free.

CONCLUSION

8o not use galvanized, zinc, or brass tanks or piping for long-term storage of CF7. The exterior surfaces of
application equipment shoutd be routinely washed with warm soapy water,

Revised 4/30/08

6103 Orthoway, Fort Madison, JA 52627  Tel: +1 (319) 372-6012 +1 (800) 346-7237  Fax: +1 (319) 372-2662
E-mail: deicers@eryotech.com http:/iwww.cryotech.com
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3/23/08 - Proper Use of Cryotech CF7 and NAAC
Instructions on how to properly use deicing chemicals when dealing with snow, freezing rain, and ice.

Liquid CFT® (potassium acetate) is generally used as an anti-icer to prevent snow and ice from bonding to the
surface. The snow and ice can then be easily removed by broom or plow. Solid NAAC® (sodium acetate) is used
as a deicer. It is atso applied early in the storm but its purpose is to melt through an existing pack and break ice-
to-pavement bonds prior to mechanical removat.

CF7 is more efficient than 2 solid deicer when applied as an anti-icer because it takes less energy to prevent
surface bonding than to break existing bonds. Therefore, early liquid application foliowed by mechanical removal
of snow and ice accumulation provides the best and most efficient method for combating winter storms.

"Early application” means applying just before the event or as precipifation begins to fall. Reconmended CF7 rates
range from 0.5-1.5 galions per thousand sqguare fest (25-75 grams per square meter) depending on weather
conditions. lf is also important to evenly apply the fluid using low-pressure, large droplet nozzles. Surfaces can
then be cleaned mechanically untit bonds reform and dilution reguires additional applications.

How tong will it last? Water from snow or ice melt will dilute the CF7, thereby raising the solution freeze point.
Depending upon conditions such as air and surface temperature, type and amount of precipitation, and deicer
application rate, at some point the dilute sclution will become ineffective and re-application wili be necessary. The
clearest signs that dilution has occurred are low friction and unsatisfactory snow or ice patches remaining after
mechanical removal. Dilution can also be determined by computer monitored roadway sensors.

Solid NAAC is generaily applied as a deicer on top of the snow or ice pack, but always early in the siorm
whenever possible. Pack results from surface bonding of snow and ice and is difficult to remove with liguid
deicers. It is common for pack to build on roadways as well as on secondary areas like ramps that may not
receive anfi-icing treatments.

NAAC is applied on the wet area, ice, ot pack. As it combines with moisture, NAAC changes from a solid to a
liguid. This exothermic phase change — unigue to NAAC - releases heat allowing each pellet to quickly penetrate
the pack and break surface bonds. Application rates range from £-15 pounds per thousand square feet (25-75
grams per square meter). Again, it is imporiant to achieve even application. Because NAAC 18 produced as
spherical pellets it spreads more eveniy than flaked products.

In certain conditions, CF7 may be used with NAAC to assist with breaking up a heavy pack. After holes are
formed by NAAC, CF7 is applied over the top and thereby has a direct route to the pavement surface. This dual
application speeds the deicing process.

CF7 is also recommended as a prewetting agent for NAAC to jump-start its phase change. This prewet also
causes the solid to stick to the surface, minimizing product loss from wind or vehicle movements. During freezing
rain, NAAC may be helpful when applied with CF7. This dual application extends operations by minimizing dilution
of the liquid.

NAAC and CF7 shouid not be combined during routine anti-icing operations. CF7 is more efficient and the
addition of NAAC is generally not helpful. The exception is use in the aforementioned freezing rain condition.

Technical assistance and on-site training are avaitable by calling Cryotech at 800-346-7237.

Revised 3/23/08

6103 Orthoway, Fort Madison, IA 52627  Tel: +1 (319) 372-6012 +1 (800) 346-7237  Fax: +1 (319)372-2662
E-mail: deicers@cryotech.com http:/fwww.cryotech.com



Toxicity of Acetate-Based Deicers in
Marine (Saltwater) Environments

/

Toxicity of deicers to marine organisms can be important to know when deicing applications are located where
run-off can flow into saftwater environments. Cryotech acetate-based solid and liquid deicers are all
considered relatively harmless in this type of receiving water.

CF7 Acute Toxicity Testing Results
Cryotech potassium acetate deicer for use on roads and bridges

48-hr LG50, minnows: 6,300 milligrams per liter (mg/L)
48-hr LC50, mysid: 1,400 mg/l.

The US Fish and Wildlife Service Toxicily rating scale defines a chemical as “relatively harmiess” when acute
toxicity resulis are above 1000 milligrams per liter,

E36 Acute Toxicity Testing Resulis
Cryotech potassium acetate runway deicer

48-hr LC50, minnows: 6,300 mg/L
48-hr LC50, mysid: 1,400 myg/L.

The US Fish and Wildlife Service Toxicity rating scale defines a chemical as “relatively harmless” when acute
foxicity resulis are above 1000 milligrams per liter.

NAAC Acute Toxicity Testing Results
Cryotech anhydrous sodium acetate deicer for use on roads, bridges, and runways

48-hr LC50, minnows: >7500 mg/L
48-hr LC50, mysid: >7500 mg/L

The US Fish and Wildlife Service Toxicity rating scale defines a chemical as “relatively harmless” when acute
toxicity results are above 1000 milligrams per lifer.

Chronic Toxicity Testing:

It is generally agreed by state agencies that acetate-based deicers are readily biodegradable and dissipate
rapidly. The chance of chronic long-term exposure is therefore greatiy reduced. Given that and the fact that
Cryotech acetate-based deicers are relatively harmiess, chronic toxicity testing has not been required.

Notes:

This independent laboratory test data was generated using EPA recognized test protocols and deicer
formulations provided by Cryotech.

EPA/600/4-90/027F: Method for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms; EPA/600/4-91/002: Short Term Methods of Estimating Chronic Toxicity
of Effluents and Receiving Waters to Freshwater Organisms and; EPA/600/4-91/003: Short Term Methods
of Estimating Chronic Toxicity of Effluents and Receiving Waters to Marine and Estuarine Organisms.

6103 Orthoway, Fort Madison, TA 52627 Tel: +1 (319) 372-6012 +1 (800) 346-7237 Fax: +1(319)372-2662
E-mail: deicers@cryotech.com hetp/fwww. cryotech.com
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TECHNICAL SUMMARY o

IMPEDANCE SPECTROSCOPY FOR THE EVALUATION OF CORROSION INHIBITORS [N
' HIGHWAY DEICERS

Purpose

The purpose of this work was, on the one side, to see if the addition of corrosion inhibitors ta
commercial deicing mixtures, which contain mainly chloride salts, can be shown 1o allect (he corosion
behavior of steel in conerete, On the other, it was to evaluaie the uselilness of clecochenical impedance
spectroscapy (EIS) to obtain information on the corrosion of steel in concrete under fairly realistic conditions.

In order to situlate the conditions which are encountered in the field the measurements were carried
out on steel rods embedded in concrets, exposed by immersion 10 solutions of various inhibitor-containing
deicers. The measurements were taken gver a period of 11 months, enabling ot to have a picture of the
progress of the corrosion process and to see whether or not corrosion was accelerating with time.

Materials tested

The six deicers tested (numbered from 1 to 6) were commercial products, so that their exact
composition and exact nature of their inhibitors are not known. Two of the deicers were in liguid form,
presumably because of the chloride salt is mainly MgCl,, while the others contained mainly NaCl. Another
deicer tested was a mixturc of magnesium and calcium acetates, generally known as CMA. For comparison, a
NaCl solution without inhibitors was also tested.

Experimental procedures

The samples employed in the measurements consisted of concrete cylinders, 5 om in diameter and
12.7 em in length, in which four rods of A36 steel, 0.635 cm in diameter and 11.4 cm in length, were

-embedded in a square pattern. About 2.5 cm of the rods extended outside the upper end of the concrete cast.

* These samples were immersed in deicer containing solutions routinely on Mondays and taken out on Fridays,
in order to ensure access (o oxygen during the week-end drying periods. All chioride-containing solutions had
a chloride concentration of 0.2 M. '

' Most of the EIS measurements were performed at the open circuit potential E,,. The frequency range

!of the EIS measurements was pushed as much as possible toward the low fiequencics, routinely to 0.5 mHz,
To supplement the information provided by EIS, open circuit potential E,, and polarization measurements
were also performed. From the EIS data, the value of the corrosion resistance was obtained by fitting the
results to an equivalent electrical circuit. The corrosion rate was then calculated with the aid of the results of
the polarization measurements.




e

Comgposition of the solutious used tn the measurements

I Main constituents Form cons, GrL Inhibiter sol.
- — R

{ l MaCl . solid i3 Mg 70

N phosphate

2 b, tiguid 0 citrate 9.3

3 NaCl solid 13 unknown 6t

4 MaCi 83%% solid 13 pCi™ 6.8

MgCl, 16%

5 MgCl, liquid 35 PCI™ 6.0

4 30% Ca{Ace), solid o0 nons 9.7
T0% MglAc),

7 MaCl sotid i2 none 6.8

Conclusions
The tests carried out have shown that EIS can be embloyed for the long term study of corrosion in

reinforced concrete, and can be used for ranking the deicer formulations as to their corrosion effects.
Since the tests were carried out not on bare steel electrodes, but on rods embedded in concrete, the time
required for obtaining meaningful results is quite long. This report describes about one year of tests, and
vet in some cases it appears that a longer exposure would have been desirable in arder 10 obtain more
clear cut results, On the other hand, the data collected should be more reliable than tests on bare metal,
because they probe the ability of the various inhibitors to penctrate the concrete, as well as the capability
to counteract the deleterious elfects of chloride salts which have already diffused into the materal.

In the conditions employed in this study, a good correfation has been found between open cirguit
potential E,, and corrosion resistance, and by implication corrosion rate. This correlation has been
observed by many workers, and has lead to the suggestion that a simple and inexpensive way to monitor
the corrosion conditions of steel in reinforced concrete is that of measuring B, However, it should be
kept in mind that the correlation is largely of statistical nature, and there is a substantial scatter in the
points, which might entail an uncertainty of more than one order of magnitude in corrosion rate for the
same vatue of the potential, e

For a ranking of the six deicers, from the least to the most corrosive, one can choose the charge
transfer admittance Y, =1/R,, which is proportional to the corrosion rate, plotting its logarithm versug .
time and calculating a lingar least-squares fit, The higher the slope of the straight line, the greater the
corrasion rate becomes, indicating a failure Lo protect the stecl on the part of the inhibitor. The resulting
ranking is shown in the following list:

L. Solution #6 CMA
2. Solution #3
3. Solution #2

4, Solwtion #1 and #4




3. Solution #3 and #7 NaCl ‘

The ranking can be presented graphicaily also, taking a semiquanitalive aspect, as shown in the
figure.

One should not, however, attach {oo much meaning Lo small differences in the numerical value of
the siopes. Therefore it is doubtful that deicers #1 and #4 behave significantly better than plain road salt,
#7. CMA(H#6) is clearly superior to all others, but deicers #5 and (o much more limited extent, deicer #2
have shown o be able to slow down corroston,

e 1 1
o
5
=
& 4 4
o
3 3
7 Nad
-0,005 ¢ 0.005 0.01

Slope of Y, log (p/em®)/day
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Researcher-This study was performed by Dr. Ugo Bertocei while sponsored by FHWA/NRC
under their cooperative Research Associateship program. _
Distribution-This technical summary is being distributed according to a standard distribution.
Direct distribution is being made to the Regions and Divisions.

. Availability-The publication will be available in . Copies will be available from the

National Technical Information Service, 5285 Port Royal Road, Springfield, Virginia 22161. A.
limited number of copies will be available from the R&T Report Center, HRD-11, FHWA, 6300
Georgetown Pike, McLean, Virginia 22101-2296. -

Key Words-electrochemical impedance spectroscopy, corrosivity, corrosion, inhibitors, deicers,
sodinm chloride, calcium magnesium acetate, concrete, rebar corrosion,

Notice-This fechnical summary is disseminated under the sponsorship of the Department of
Transportation in the interest of information exchange. The summary provides a synopsis of the
study’s final publication. The symmary does not establish policies or regulations, nor does it
imply FEEWA endorsement of the conclusions or recommendations. The U.S, Government
assumes no liability for the contents or their use.
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~ MEMORANDUM ~

Date: October 1, 2006

To: To Whom It May Concern
From: Cryotech Deicing Technology
Subject: Cryotech CF7® Liquid Deicer

Cryotech Deicing Technology warrants that Cryotech CF7 deicer to be delivered
hereunder shall conform to the specifications attached hereto; and upon receipt of
payment therefore, shall be free from any security interest or encumbrance. Cryotech
disclaims all warranties and conditions, either express or implied, including, but not
limited to, implied warranties of merchantability and fitness for a particular purpose. In
no event shall Cryotech be liable to the Buyer or to any third party for any indirect,
incidental, special, consequential, punitive, or exemplary damages (including without
limitation lost profits, lost savings, or loss of business opportunity) arising out of or
relating to the deicer, or the use or inability to use the same, even if Cryotech has been
advised of the possibility of such damages.



Date: September 28, 2007

To: To Whom It May Concern
From: Cryotech Deicing Technology
Subject: PNS Approved Products

Non-chloride Calcium Magnesium Acetate (Cryotech CMA®), Potassium Acetate
(Cryotech CF7®), and Liquid CMA (A 25% mixture of Cryotech CMA® and potable
water) are located on the Pacific Northwest Snowfighters (PNS) Association’s approved
product list. The transportation agencies of Washington, Oregon, Montana, Idaho, and the
province of British Columbia formed PNS several years ago to outline specifications for
deicing chemicals.

For more information regarding the PNS Association, please visit:
http://www.wsdot.wa.gov/partners/pns/default. htm.

6103 Orthoway, Fort Madison, JA 52627  Tel: +1 (319} 372-6012 +1 (800) 346-7237 Fax: +1 (319) 372-2662
E-mail: deicers@cryotech.com http:/fwww.cryotech.com



C¥7 Contacts

Cryotech CIF7 liquid commercial deicer, a patented acetate-based formulation, is being used in FAST
(Fixed Anti-icing Spray Technology) systems throughout North America. This non-chloride based
product will not damage FAST systems nor the bridge decks or its supports.

Why Cryotech CI'7 is preferred:

Is chloride-free for long term bridge life.

Needs no agitation in storage or in the charged system.

Is environmentally friendly.

Enables long term accurate application.

Is compatible with asphalt concrete pavement materials.

Works to low temperatures; freeze point is -76°F (-60°C).
Exhibits a longer residual action; dilutes slower than chloride deicers (see FHW A Manual of
Practice on Anti-icing).

It is a 50% concentrate solution.

Provides good friction results; not slippery.

Has a proven history of performance. Used by many state DOT’s.
Is cost effective; includes free initial training session.

Eligible for Matching Federal Funds —~ SAFETEA-LU.

Listed below are a few organizations who currently use Cryotech CF7 in FAST systems. These people
have given their permission and would welcome your inquiries about our products and service.

I.

Ms. Christine Beckwith 4. Mr. Troy Gilbertson

Project Engineer Highway Maintenance Coordinator
Minnesota Department of North Dakota Department of
Transportation Transportation

0651-582-1431
Chrisiine.Beckwith@dot. state.mn.us

Mr. Brandon Ward

Bridge Engineer

City of New York Department of
Transportation

212-788-1720
bward2@dot.nyec.gov

Mr. Mike Layman

Maintenance Contract Inspector
Maryland Department of
Transportation

301-729-8483

mlayman @fha.state.md.us

701-239-8900
tzilbert@nd.sov

Mr. Sam Sherman
Research Engineer
Utah Department of
Transportation
801-565-4438
ssherman@utah.gov

Mr. Michael Metiva
Superintendent
Michigan Department of
Transportation
989-754-0916 Ext. 32
metivam @michigan.gov

Please feel free to visit our website at www.crvotech.com for more information.

6103 Orthoway, Fort Madison, IA 52627 Tel: +1 (319) 372-6012 +1 (800} 346-7237 Fax: +1 (319) 372-2662

E-mail: deicers@cryotech.com

http:/fwww.cryotech.com
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MEMORANDUM

TO: CF7 AND E36 LAVATORY ANTIFREEZE CUSTOMERS

FROM: CRYOTECH DEICING TECHNOLOGY

SUBJECT: CF7, E36 LAVATORY ANTIFREEZE, AND E36 LIQUID DEICING
CHEMICALS

DATE: 7/18/07

CC: FILE

Cryotech CF7® and Cryotech E36 Lavatory Antifreeze are matesially the same chemistry as
Cryotech E36® - 50% potassium acetate solution plus a proptietary inhibitor package. CF7
is sold to commercial and government markets for use on roads, bridges, parking garages,
sidewalks, etc., E306 Lavatory Antifreeze is sold for use in atrcraft lavatory systems, and E36
is sold to airports and military bases for use on runways and ramps.

E306 1s certified to AMS 1435 for runway use; CF7 is not. Any test data that references E36
is also applicable to CF7 and E36 Lavatory Antifreeze. However, because they are used for
different applications, usage rates, labels, product data, and training information are different

for each product. For further information or questions, please contact Cryotech at 800-346-
7237 or 319-372-6012.

6103 Orthoway, Fort Madison, IA 52627  Tel: +1(319)372-6012 +1 (800) 346-7237 Fax: +1 (319) 372-2662
E-mail: deicers@cryotech.com htep:/fwww.cryotech.com



Guidance on Safe, Accountable, Flexible, Efficient Transportation Act;:
A Legacy for Users

Non-chloride based Calcium Magnesium Acetate (Cryotech CMA®), Sodium Acetate
(Cryotech NAAC®), and Potassium Acetate (Cryotech CF7®) are eligible for matching Federal
Funds under the SAFETEA-LU act that was passed in August 2005, Through the SAFETEA-LU
act, funds are available for low corrosive anti-icing/deicing applications and environmentally
preferred anti-icers/deicers used on highway bridges through 2009. This act is building on
the foundation provided by the Intermodal Surface Transportation Efficiency Act of 1991
(ISTEA) and the Transportation Equity Act for the 21st Century of 1998 (TEA-21), which
originated to help preserve and rehabilitate America's bridges. There is approximately $21.6
billion authorized through 2009 for the Highway Bridge Program section of the act.

TITLE I—FEDERAL-AID HIGHWAYS
Subtitle A--Authorization of Programs

SEC. 1114, HIGHWAY BRIDGE PROGRAM.

(@) FINDING AND DECLARATION.—Section 144(a) of title 23,
United States Code, is amended to read as foliows:

“{a) FINDING AND DECLARATION.-Congress finds and declares
that it is in the vital interest of the United States that a highway
bridge program be carried out to enable States fo improve the
condition of their highway bridges over waterways, other topographical
barriers, other highways, and railroads through replacement
and rehabilitation of bridges that the States and the Secretary
determine are structurally deficient or functionally obsclete and
through systematic preventive maintenance of bridges.”.

(b} PARTICIPATION.—Section 144{d} of such title is amended

to read as foliows:

*(d) PARTICIPATION.—

H. 8. 3—30

(1) BRIDGE REPLACEMENT AND REHABILITATION.~On
application by a State or States to the Secretary for assistance
for a highway bridge that has been determined to be eligible

for replacement or rehabilitation under subsection (b) or (),
the Secretary may approve Federal participation in—

“{A) replacing the bridge with a comparable facility;

or

“{8) rehabilitating the hridge.

“{2) TYPES OF ASSISTANCE.—On application by a State or
States to the Secretary, the Secretary may approve Federal
assistance for any of the following activities for a highway
bridge that has been determined to be eligible for replacement
or rehabilitation under subsection (b) or (c):

“(A) Painting.

“(B) Seismic retrofif,

“(C) Systematic preventive maintenance.

(D) Installation of scour countermeasures.

“(EY Application of calcium magnesium acetate, sodium
acetate/formate, or other environmentaily acceptable, minimally
corrosive anti-icing and de-icing compositions,

(3} BASIS FOR DETERMINATION.~The Secretary shall determine
the eligibility of highway bridges for replacement or
rehabilitation for each State based on structurally deficient

and functionally obsolete highway bridges in the State.

“{4) SPECIAL RULE FOR PREVENTIVE MAINTENANCE. —Notwithstanding




any other provision of this subsection, a State

may carry out a project under paragraph (2)(B), (2)(C), or
{2)(D) for a highway bridge without regard to whether the
bridge is eligible for replacement or rehabilitation under this
section.”.

{c) APPCRTICNMENT OF FUNDS, —Section 144{e) of such title
is amended—

{1} in the third sentence by striking “sguare foctage” and
inserting “deck area”;

{2) in the fourth sentence by striking “the total cost of
deficient bridges in a State and in all States shail be reduced
by the total cost of any highway bridges constructed under
subsection (m} in such State, relating to repiacement of
destroyed bridges and ferryboat services, and,”; and

(3) in the seventh sentence by striking “'for the same period
as funds apportioned for projects on the Federal-aid primary
system under this tile” and inserting ““for the period specified
in section 11B{(b}{2)".

(d) OFF-SYSTEM BRIDGES.—Section 144{g){3) of such title is
amended to read as follows:

*(3) OFF-SYSTEM BRIDGES. -

“{A) IN GENERAL.~Not less than 15 percent of the

amount apportiocned to each State in each of fiscal years
2005 through 2009 shall be expended for projects to replace,
rehabilitate, paint, perform systematic preventive maintenance
or seismic retrofit of, or apply calcium magnesium

acetate, sodium acetate/formate, or other environmentally
acceptable, minimally corrosive anti-icing and de-icing compositions
to, or install scour countermeasures to, highway

bridges located on public roads, other than those on a

H. R, 3~31

Federal-aid highway, or to complete the Warwick Interrmodal
Station {including the construction of a peaple mover
hetween the Station and the T.F. Green Airpori).

“(B) REDUCTION OF EXPENDITURES.~The Secretary,

after consultation with State and local officials, may reduce
the requirement for expenditure for bridges not on a Federai-
aid highway under subparagraph (A) with respect to

the State if the Secretary determines that the State has
inadequate needs Io justify the expenditure.”.

{e} BRIDGE SET-ASIDE. —

(1) FISCAL YEAR 2005.—Section 144(g)(1)(C) of such title

is amended—

(A} in the subsection heading by striking “2003" and
inserting “2005"; and

(8) in the first sentence by striking “2003" and

inserting “2005".

(2) FISCAL YEARS 2006 THROUGH 2009.—Effective October
1, 2005, section 144(g) of such title (as amended by subsection
(d) of this section) is amended—

(A) by striking the subsection designation and all that
follows through the period at the end of paragraph (2)

and inserting the following:

“(g) BRIDGE SET-ASIDES.~

“(1) DESIGNATED PROIECTS.—

“{A) IN GENERAL.—Of the amounts authorized to be
appropriated to carry out the bridge program under this
saction for each of the fiscal years 2006 through 2009,

all but $100,000,000 shall be apportioned as provided in
subsection {e). Such $100,000,000 shall be available as
follows:

(1) $12,500,000 per fiscal year for the Golden Gate

Bridge.

“(i1) $18,750,000 per fiscal year for the construction

of a bridge joining the Island of Gravina to the community

of Ketchikan in Alaska.

(i) $12,500,000 per fiscal year to the State of

Nevada for construction of a replacement of the federaily
owned bridge over the Hoover Dam in the Lake

Mead National Recreation Area.

“{iv) $12,500,000 per fiscal year to the State of



Missouri for construction of a structure over the Mississippi
River to connect the Gty of St Louis, Missouri,

to the State of Hiinois.

“(v) $12,500,000 per fiscal year for replacement

and reconstruction of State maintained bridges in the

State of Oklahoma,

“(vi) $4,500,000 per fiscal year for replacement

of the Missisquoi Bay Bridge, Vermont.

“{vii) $8,000,000 per fiscal year for replacement

and reconstruction of State-maintained bridges in the

State of Vermont.

“(viii) $8,750,000 per fiscal year for design, planning,

and right-of-way acquisition for the Interstate

Route 74 bridge from Bettendorf, Iowa, to Moline,

Illinois.

H. R, 332

“(ix) $10,000,000 per fiscal year for replacement,

and reconstruction of State-maintained bridges in the

State of Oregon.

“(B) GRAVINA ACCESS SCORING.—The project described

in subparagraph (A)(ii} shai not be counted for purposes

of the reduckion set forth in the fourth sentence of subsection
{e).

“(C) PERIOD OF AVAILABILITY.~Amounts made available

to a State under this paragraph shalt remain available

until expended.”;

{B} by striking paragraph (2); and

{C} by redesignating paragraph {3) as paragraph {2).

{f) CONTINUATION OF REPORT,; FEDERAL SHARE,~Section 144
of such title is amended by adding at the end the foliowing:

“{r) ANNUAL MATERIALS REPORT ON NEW BRIDGE CONSTRUCTION
AND BRIDGE REHABILITATION.—Not later than 1 vear after

the date of enactment of this subsection, and annuaily thereafter,
the Secretary shall publish in the Federal Register a report
describing construction materials used in new Federal-aid bridge
construction and bridge rehabilitation projects.

“(s) FEDERAL SHARE, —

(1) IN GENERAL.—Except as provided under paragraph

(2), the Federal share of the cost of a project payable from
funds made available to carry out this section shall be determined
under section 120{b}.

“(2) INTERSTATE SYSTEM.~The Federal share of the cost

of & project on the Interstate System payable from funds made
available to carry out this section shall be determined under
section 120(a).".

(g) TECHNICAL AMENDMENT .—Section 144{) of such title is
amended by striking “at the same time” and al! that follows through
“Congress”.

United States Congrass 109th Congress, 1st Session. Public Law 109-59 SAFE, ACCOUNTABLE, FLEXIBLE, EFFICIENT TRANSFORTATION EQUITY ACT: A LEGACY FOR USERS
109th Congress. Congressional Bills, GPO Actess, hitp://frwebgate.access.apo.gov/cpi-bin/getdoc.coi?dbname=109_cong_public_tawshdocid = publ059,109

This document was prepared by Cryotech and is to be used as a guide, Please check with your focal FHWA representalive for
specific rules and regulations.

Any questions in regards to products call {(800)346-7237 or emait at deicers@cryotech.com



Spec: CRYOTECH

BENEFITS
« Low corrosion: less corrosive than tap water

» Safe for concrete: the safest deicer for concrete, even new concrete cured at least 28 days

« Excellent inhibitor: reduces chloride corrosion

« Safe for the environment: readily biodegradable, low toxicity

- Residual effect: requires fewer applications than other common deicers
« Multi-purpose: use straight, with salt, with sand, or as a liguid

PERFORMANCE

« Works best above 209 (-7°C)

- Has long lasting effect - better than salt or urea

» Breaks/inhibits bond between snow/ice and pavement
« Creates a dry, powdery snow which improves traction

APPLICATION
» Apply early in the storm to prevent snow/ice bonding
« First application:
Commercial = 15-20 {bs/1000t? (75-100 g/m?)
Highway = 300-400 lbs/lane mile (20-40 g/m?)
« Wait at least 20 minutes to remove snow/ice
» Re-apply when new snow/ice accumulation shows first tendency to bond

ENVIRONMENT

« Biodegrades to carbon dioxide and water

» Calcium and magnesium increase soll permeability
- Essentially non-foxic to aguatic species

» Poor mohbility in soil - unlikely to reach groundwater
+ Safe for vegetation

» Does not contain nitrogen or chlorides

HANDLING

« May be stored indefinitely if kept dry

+ Take care to avoid caking caused by excess moisture
« Excessive handling may cause dustiness

Sk Reverse Sipe For PRODUCT SPECIFICATIONS

SOLID COMMERCIAL DEICER

ISC s001 180 14001
Fii 39082 EMS 89384

CompLETE TECHNICAL BrOCHURE AvaiLABLE UPoN REQuesT AN 150 9001:2008 & 14001:2004 CERTIFIED COMPANY



PRODUCT

SPECIFICATIONS - CryvotrecH CMA®

- COMPOSITION  Calcium Magnesium Acetate (CMA)
3:7 Ca to Mg molar ratio
Hydrated CMA + other acetates 96% minimum

inert Material 4% maximum
PARTICLE SIZE Sieve % Passing
4 90
14 10
SHAPE Hard spherical peliet

BULK DENSITY 40 los/ft® to 44 bs/ft®
(0.65 g/cm® to 0.79 g/cm?)

TYPICAL pH 8 to 10 in a 10% solution

RESIDUAL BASE Maximum 0.4 meg base/gm

PACKAGING 25 kg (55 Ibs) poly bags - (40 bags minimum)
1000 kg (2205 Ibs) Super Sacks - (1 SS minimum)
Bulk - (20 metric ton minimum)

Spalling
Effect of
Deicers on
Concrete

Revised - 06/09

TO ORDER OR FOR PRODUCT INFORMATION CONTACT.
Ph: +1 319.372,68012 or +1 800.346.7237 Fax: +1316.372.2662 E-mail: deicers@cryotech.com

Cryotech Deicing Technology . 6103 Orthoway . Fort Madison, 1A . 52627 . WWW.CRYOTECH.COM




CRYOTECH CMA°®
MATERIAL SAFETY DATA SHEET

1. PRODUCT NAME & DESCRIPTION

Cryotech CMA® Deicer

MANUFACTURED AND SUPPLIED IN THE USA BY
Cryatech Deicing Technology

6103 Orthoway

Fott Madison, I 52627

Unitad States

Cryotech Contact Information
Telephone: (800}346-7237

FAX: (319)372-2662
emall: delcerstBervotech.com
websiter  httpi/fwww cryotech.com

Z. CHEMICAL COMPOSITION
The percent compositions are given 4o allow for the vatious ranges of He
components present in the whole product and may not equat $00%.

Percent Component CASH

100% Cryotech CMA® Deicer

Containing

56% Hydrated Caleium Magnesium  76123-46-1
and other acetates

<40% Water-Insoluble material

CAS - Chemicat Abstract Service Number

4, FIRST AID MEASURES

Chemical Emergency: Splé, leak, fire, or accident call
Chemirec day or hight (800)424-9300;
Cutside continental USA call {703)527-3887

EYE CONTACT:

e first ald procedures are reguired. However, as a precaution flush eves
with fresh water for 15 minutes. Rermove contact lenses if worn,

SN CONTACT:

No first aid procedures are required. As a precaution, wash sién thoroughly
with soap and water, Remove and wash contaminated clothing.
INHALAYION: Since this material is not expected to be an immediate
inhatation problem, ro first ald procedures are required.

INGESTION:

If swallowed, give water or mBik to drink and telephone for medical advice.
Consult medical personnel before inducing vomiting.  Ef madical advice cannot
be ohtained, then take the person and product container te the nearest
medical emergency treatment center or hospital,

3. HAZARD IDENTEFICATICN
{a'se see Sections 11 and 12)

CAUTION! - MAY CAUSE EYE IRRITATION

EYE CONTACT:

This substance is not expected to cause prolonged or significant eye irritation
SKIN IRRITATION:

This substanee Is not expected to cause prolonged or significant skin #ritation
DERMAL TOXICITY:

If ahsorbed through the skin, this substance Is considered practically non-toxie
to internal organs.

RESPIRATORY/INHALATION:

If inhated, this substance Is considered practically non-toxic to internal organs,
INGESTEON:

If swallowed, this substance is considered practically nen-toxic te internal
organs.

OCCUPATIONAL EXPOSURE LIMITS:

None established per GSHA, PEL and ACGIHTLY {TWA)

5. FIRE FIGHTING MEASURES

FLASH POINT: Not applicable

AUTO IGNITION: No data

FLAMMABILITY LEMITS {% by volume in alrk

Lower: No data Upper: No data
EXTINGUISHING MEDIA:

Materiai does not bumn.

FIRE FIGHTING PROCEDURES:

This material wil not burn,

COMBUSTION PRODUCTS:

None

NFPA RATINGS:

Health 0; Flemmabliity 0; Reactivity 0; Special NDA:
HMIS RATINGS:

Health §; Flammability 0; Reactivity 0; Special NDA:
{lLeast - 0, Slight - 1, Moderate - 2, High - 3, Extreme - 4}

These vatues are obtained using the guidelines or published evaluations
prepared by the National Fira Protection Assoctation (NFPA) or the
Mational Paint Coating Assoclation.

6, ACCIDENTAL RELEASE MEASURES

Chemical Emergency: Spill, teak, fire, or accident call
Quiside continentat USA call (703)527-3887
Chemirec day or night (800)424-5300;

Sweep up spills and transfer to a container for disposat. See section 13,
If needed, wash spifiage area with plenty of water.

M3DS #3117

7. HANDLING AND STORAGE

Avoid contact with skin and eyes.

Do net: store or handie product with systems constructed of parts that have
galvanized steel, zinc or brass components,

Frepared According to the OSHA Hazard Communication Standard {29 CFR 1910.1200) by

Cryotech Delcing Technology, 6103 Orthoway, Fort Madisan, 1A 52627

Page $of 2

Revised: 372068



CRYOTECH CMA®
MATERIAL SAFETY DATA SHEET

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
EYE PROTECTION:

No special eye grotection Is usually necessary.

SXIN PROTECTION:

No spacial stdn pretaction is usually necessary,

RESPIRATORY PROTECTION:

Mo special respiratory protection is nosmally requived, However, #
operating conditions create high alrborne concentrations, the use of an
appraved resplrator Is recommended.

VENTELATION: No special ventilation is necessary, However, if operating
conditions create high airherme concentrations of this material, special
ventilation may be needed.

13, DISPOSAL CONSIDERATION

Based on information available to Cryotech Deiclng Technology, this product
Is nafther listed as a hazardous waste nor does it exhibit any of the charact-
aristics that waudd cause it to be classified or disposed of as an RCRA
hazardous waste, If product should spill or ba otherwise unsultable for
normal deicing applications, it may be absorbed on suitable materials and
dispasex of in sanitary landfili unfess state or local regulations prahibit

such disposal.

i4. TRANSPORT INFORMATION
Not restricted under any franspaort regulations.

9. PHYSICAL AND CHEMICAL PROPERTIES
SOLUBILITY: Pastially soiuble in water.
Appearance: White to off-white sphetical granule
BOILING POINT: No Data

MELTING POINT: No Data

BVAPORATION: No Data

SPECIFIC GRAVITY: 1.2 min

VAPOR PRESSURE: No data

PERCENT VOLATILE (VOLUME 9%): No data
VAPOR DENSITY {AIRt = 1): No data

pH: 810 (10% aqueous salution}

10, STABILITY & REACTIVITY
HAZARDOUS DECOMPOSITION PRODUCTS:
Not applicable

STABILITY:

Stabile,

HAZARDOUS POLYMERIZATION:
Polymerization will not accur,
INCOMPATIBILITY:

Nona

SPECIAL PRECAUTIONS:

READ AND OBSERVE ALL PRECAUTIONS ON PRODUCT LABEL.

13, TOXICOLOGICAL INFORMATION

EYE IRRITATION:

The Draize Eye Errkation Score {range, 0-110) in rabbits is 8.7

SKIN IRRITATION:

The Draize Skin Primary [rritation Score (range, 0-8) for a 4-hour exposure
(rabhits) is 0.1. This materfal was not a skin sensitizer in the Buehler
Guinea Pig Sensitization Test.

DERMAL TOXICITY:

The dermal LD50 in rabbits is >5.0 g/kg

RESPERATORY/INHALATION:

‘Tha 4-hour inhalation LCS0 in rats is 4.6 mgfliter

INGESTION: .
The orat 1050 in rats is greater than 5000 mgjliter. Additional Toxicologlieal
Data: The S6-hour LES0 in rainbow trout (Salmo gairdned) is >1000 mg/L
The 48-hour LC50 daphinia (Daphnia magna) is >1000 mg/t.

Results of a 28-day aral toxicity study in rats showed that daily doses

of 1000 mgfkg of Cryotech CMA Deicer caused na significant toxicity.

i3, REGULATORY INFORMATION

DOT SHIPPING NAME: Mot designated as a hazardous material by the
Federal DOT.

DOT HAZARD CLASS: Not Applicable

DOT IDENTIFICATION NUMBER: Not Applicable

SARA 311 CATEGORIES:

1. Immediate (Acute) Heatth Effects: Yes

2, Delayed (Chronic) Health Effects: Ne

3. Fire Hazard: Ne

4, Sudden Release of Pressure Hazard:  Ne

5. Reactivity Harard: No

REGULATORY LESTS SEARCHED:

01 = SARA 313 92 = MASS RTK

03 = NTP Carcinogen 04 = CA Prop. 65

Q5 = MI 406 06 = JARC Growp 1
07 = 1ARC Group 24 08 = TARC Group 28
09 = SARA 302/304 10 = PARTK

i1 = NI RFK 12 = CERCEA 302.4
13 = MN RTK 14 = ACGIH TLV

15 = ACGIH STEL 16 = ACGIH Caleulated TLV
17 = OSHATWA 18 = DSHA STEL

20 = EPA Carclnogen 21 = TSCA Sect 4{e}
22 = TSCA Sect 5{a)(e)(N) 23 = TSCA Sect 6

25 = TSCA Sect 8(a}
28 = Canadian WHMIS

24 = TSCA Sect 12(b}
26 = TSCA Sect 8{d)
29 = OSHA CELING
Nane of the components of this material are found on the regulatory lists
indicated.

16, OTHER INFORMATION

ADDITIONAL HEALTH DATA COMMENT:

Effects of overexposure: High concentration of dust may cause irritation of
avas, nose and throat, especially for people with chronic respiratory problems
This Material Safety Data Sheet contains environmental, health and
toxicology information for your employees. Please make sure this
information js given ta them. It also contains information to hefp you meet
community rght-to-Knaw/emergency response reporting requirements
uncler SARA Title IIE and many other laws. If you resell this product, this
MSDS must be given to the buyer or the information incorporated in your
MSDS. Discard any previous editicn of this MSDS. Latest version of
this MSDS can ba found at http: / /www.cryotech.com

12. ECOLOGICAL INFORMATION

COD (TOD): 0.75 kg Cofko
BODg & 2°C: 0,40 kg Oufkg
BOLy @ 10°C: 0.67 kg Oufkag

MSDS #117

The abave information is accurate to the best of our knowledge. However, since data, safely standards, and govemment ragulations are subject to change and the
conditions of handiing and use or misuse are Heyond our control, Cryotech Deicing Technology, a Division of General Atomics International Services

Corporation makes no warranty, either express or implied, with respect to the comp! or ¢

accuracy of the information contained

hereln and disclalms ail lfabllity for reliance thereon. Cryotech Deicing Technofogy, a Divislon of General Atomics International Setvices Corporation assumes no
responsibifity for any injury or loss resulting from the use of the product described herein. User should satisfy rimself that he has all current data relevant to his

particular use.

Prepared According to the O5HA Hazerd Comanication Standard {29 CFR 1910.1200) by

Cryotech Deicing Technology, 6103 Orthoway, Fort Madison, 1A 52627

Revised: 372008
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Cryotech CMA® Calcium Magnesium Acetate

Cryotech CMA® is granulated calcium magnesium acetate, a patented chemical
formulation from dolomitic lime and acetic acid. It was first identified as a low
corrosion, environmental alternative to road salt by the U.S. Federal Highway
Administration in the late 1970's. Cryotech, and its predecessor Chevron, then
tested and commercially developed the technology. Today, CMA is used
worldwide to answer environmental concerns and solve problems associated with
corrosion and concrete spalling.

CMA is generally used in a solid form and spread on the surface like other deicers. Although CMA is
effective to the same temperatures as salt, CMA has many unique performance characteristics. Therefore,
first-time users should review product application guidelines closely. For answers to frequently asked
guestions regarding CMA, please see the Questions and Answers information sheet.

Often CMA is used as a corrosion inhibitor, blended with road salt at rates greater than 20% CMA by
weight. It is available from Cryotech in a 40% blend as CMA40®,

CMA is aiso used in liquid form, generally for anti-icing roads and bridges. Here, the fluid is applied prior to
a storm event o prevent snow and ice from bonding to the surface. Liquid CMA is typically formulated in
the field from dry CMA. Contact Cryotech for mixing instructions.

Please see the CMA Fact Sheet for a brief summary of CMA's benefits, application information, and
product specifications.

Page 1 of 19



Cryotech CMA® offers these advantages:

Low Corrosion - About as corrosive as tap water _

Safe for Concrete - No more damage than from water .
Excellent Inhibitor - Reduces chloride corrosion

Safe for the Environment - Low toxicity and biodegradable
Multi-Purpose - Use straight, with salt, with sand, or as a liquid

e & 8 © .6 .

Customer Profile

Typical CMA customers are concerned with concrete spalling, corrosion or environmental issues. They
include transportation agencies, military installations, universities, property management firms, and
commercial facilities. They require the performance of a solid deicer without the risk of negative
environmental impact or infrastructure damage generally associated with chlorides and urea. For these
reasons, CMA is often specified by design engineers for use on bridge decks, parking garages and
sidewalks, and by operation managers 1o solve environmental problems such as ground water
contamination, soil compaction and vegetation bumn.

Product Specifications

COMPOSITION:

Calcium Magnesium Acetate (CMA) (3:7 Ca to Mg molar ratio)
Hydrated CMA + other acetates 96% minimum
Inert Material 4% maximum

Paricle Size:

%

Sieve Passing

4 90

14 10

SHAPE: Hard, spherical pellet

BULK DENSITY: 40 Ib/ft3 to 44 Ib/f3 (0.65 g/cm3 to 0.79 g/cm3)

Page 2 of 19




RESIDUAL BASE: Maximum 0.4 meg base/gm pH 8 to 10 in a 10% solution
pH: 8 o 10 in a 10% solution

PACKAGING: 25 kg (55 Ib.) poly bags; 1000 kg (1 metric ton - 2205 Ibs.) Super Sacks, bulk
Minimum orders: 40 - 25 kg bags, 1 Super Sack, 21 metric tons (46,305 1bs.) bulk

See product MSDS for more information.

Product Performance

CMA has been used successfully since 1986 by snow fighters worldwide. 1t is effective over a similar
temperature range as road sali: performance decreases below 20 degrees F (-7 degrees C). Effectiveness
is generally enhanced by traffic, sunlight, and warmer temperatures. Because CMA is acetate-based
instead of chloride-based, it has unique performance characteristics. Over the years many techniques have
been tested and adopted o increase its efficiency.
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The refreeze temperatures and performance of CMA and KAc (Cryotech CF7®), are addressed in the
following excerpt from the Federal Highway Administration's Manual of Practice for an Effective Anti-
icing Program: A Guide for Highway Winter Maintenance Personnel.

B.4 CMA and KAc {CF7)

The curve for CMA (Figure 17) was determined from different percent concentration solutions made by
dissolving commercially available CMA supplied in a dry pellet form. The curve for KAc (CF7) was
determined using a commercially available liquid form of KAc (CF7). The eutectic temperature for the CMA
water system in Figure 17 is -27.5°C (-17.5°F) at a concentration of 32.5 percent. The eutectic for the KAc
(CF7) - water system is -60°C (-76°F) at a concentration of 49 percent. The curves for the CMA and KAc
(CF7) almost coincide with each other. Also, they have a much flatter slope than the other three curves.
This is an important feature of both CMA and KAc (CF7) solutions. The refreeze temperature of CMA and
KAc (CF7) solutions rises slower with dilution than do the refreeze temperatures of either NaCl, GaCl2, or
MgCi2. This feature makes them well suited for being used in a liquid form during anti-icing treatments.
This is especially true for their use in a liquid form for the pretreatment of bridge decks in anticipation of
frosting, or localized icing conditions.
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CMA Works Differently

When mixed with snow, CMA interferes with the ability of snow particles to adhere to each other or to the
surface. It does not create a flowing brine like salt, but keeps the snow lighter and drier improving traction.
Applied early in the storm, CMA prevents the formation of snow pack and the bonding of ice to the
pavement surface, so snow and ice can be removed more easily by plow, broom or shovel.

_—

LA treated snow appears drier

CMA Has Residual Action

Because CMA does not produce a running brine, it does not move off the surface like other deicers.
Therefore, fewer applications are needed during a storm and from storm to storm. Experience has shown
that surfaces ireated with CMA often exhibit anti-icing properties during subsequent periods of freezing
moisture.

CMA Is Applied "Botiom Up"

Early application is the key to effective performance of all deicers, including CMA. At the beginning of a
snow event, a heavier application of CMA may be appropriate depending on local conditions. Snow plows
and the action of traffic will remove the snow - leaving a residual layer of CMA. Application rates may be
decreased as the storm continues.
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Environment and Toxicology

CMA research conducted in a variety of academic and private laboratories indicates that negative
environmental and toxicological impacts are highly unlikely from its use as a deicer. Of the information
coliected it can be said that:

1. Concentrations used to deice roads have little to no toxic effects on grass, trees or roadside
vegetation;

Has little to no toxic effecis on aquatic species, including vertebrates and invertebrates;

Does not mobilize pre-existing heavy metals;

Does not increase algae, periphyton or phytoplankton biomass;

Is uniikely to cause problems in treatment plants receiving CMA in storm water runoff;

Is unlikely to have significant negative impacts on dissolved oxygen in receiving water;

Has low acute mammalian toxicity with effects similar or less severe than those of sodium chioride.

Nooghkwh

BIODEGRADABILITY
The chemical oxygen demand {COD) of CMA was determined using EPA Method 410.1:
COD =0.75 g O2/g

The biological oxygen demand (BOD) of CMA was determined using EPA approved dilution methods
{Hach). The 20-day incubation BOD value at 10°C is reasonably similar to the COD value suggesting that
biological oxidation progresses to the endpoint in 20 days.

BOD20 @ 2°C =0.40
BOD20 @ 10°C = 0.67

AQUATIC TOXICITY

EPA method 600/4-85-013 was used for measuring the acute toxicity of CMA to freshwater and marine
organisms. No mortality was observed at any test level. Based on these study results CMA can be
considered to be relatively harmless under generally recognized criteria for accessing acute aquatic
oxicity.

Species Exposure LC50
Daphnia 48 hours >1000 mg/L
Rainbow Trout 96 hours >1000 mg/L
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Environmental Impact CMA Versus Road Salt

Environmental
fmpact

CMA

Salt (NaCl)

Biodegradable in soil.

iNo adverse effect on soil compaction and

Sodium may accumulate in soil
Breaks down soil structure, increases.

{No effect on food chain (zooplankton,

daphnia, bluegill, and fathead minnows) up
to up to 1000 ppm.

- 15aoils grosion.
istrength. . . .
: . o Causes soil compaction which
| Increases soil permeability decreases permeability.
{Little or no adverse effect. g:rﬂo:fofgigf;nnsd soil compaction
, May stimulate roadside plant growth. g .
Vegetation Acetate ion is the most abundant organic gggfgg%auses follage dehydration
acid metabolite found in nature. Many plant species are salt sensitive.
IMobile Na and C! ions readily reach
Poor mobility in sail, unlikely to reach groundwater.
| Groundwater groundwater. Increases Na and Cl concentrations in
' Ca, Mg increases water hardness. well water along with alkalinity and
: _ hardness.
| Potential for oxygen depletion through
|biclogical oxygen demand(BOD) at Causes density stratification in ponds
|concentration greater than 100 ppm in and lakes which can prevent
Surface Water closed systems. reoxygenation.
Decomposes in 5 days at 20°C, 10 days at |Increases runoff of heavy metals and
10°C, 100 days at 2°C. nutrients through increased erosion.
Will not stimulate algae growth.
Less toxic to trout than salt.
{Minimal effect on trout eggs up to 5 fimes . .
{expected maximum runoff concentration of aﬂacigg\cfg!ent Na, Cl ions stress osmotic
Aquatic Life {1000 ppm.

Toxic levels: Na 500 ppm stickleback, Cl
1400 ppm trout.

Human/Mammalian

Mild skin and eye irritant.
Vinegar odor.
Acute oral LD50 in rats greater than 5000

{mg/kg.
| Essentially nontoxic.

Sodium linked {o heart diseass,

hypertension. Cl causes unpleasant
taste in drinking water. Mild skin and eye
irritant.

Acute Oral LLD50 in rats approximately
3000 mg/kg.

Slightly toxic. Contributes to winter road
kills of wildlife.

Water Treatment No significant increase in BOD or impact on |No significant impact at expected
|Plants bacterial activity. concentrations.
Can reduce sand use and resulting Can reduce sand use and resuiting

| Air Pollution

particulate emissions.

| particulate emissions.
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Witdiife Conservation

When sodium chloride is used as a deicer, it can result in roads becoming sait
licking stations for wild animals, particularly deer. CMA has been used in deer
management areas of Scandinavia to prevent road accidents. In Finland, CMA
mixed with sand at rates of 18-24 pounds per ton (15-20 kilograms per cubic
meter) kept sand from freezing. Additionally this CMA rate was sufficient to deter
reindeer from roadways. CMA has the aroma of vinegar, which does not appeal to
animals.

Parking Structures

Cryotech CMA® works best above 20°F (-7°C) and is ideal for protecting new concrete.
CMA can be used on parking structures, sidewalks, parking lots, or any location where corrosion or new
concrete is a concern.

. - ) 3 & . S — y . . :
As a non-chloride deicer, CMA helps protect your parking structure from corrosion and prevents maintenance costs.
Chloride damage fo parking structures is avoidable.

BENEFITS

Recommended by Consultants and Engineers:
Cost effective for your old, new, or repaired garage, as dollar estimates for a new garage range from
$20,000 - $24,000 per space and repairs cost $3,000 - $4,000 per space

Non-chloride:
CMA provides cost-effective, long-term preservation, extend the life of your parking structure, and does not
cause corrosion on automobiles parked in the structure
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Effective Performance:
CMA works best above 20°F (-7°C) - without chloride corrosion

Staying Power:
Has a residual effect, requiring fewer applications

Minimal Tracking:
CMA does not track as much as common deicers

Stores Easily:
If stored properly, product does not clump and will spread with ease

Safe for the Environment:
|.ow toxicity and biodegradable

Easy io Apply:
Applied with same equipment as other solid deicers

Concrete and reinforced steel's stability is compromised by damage due to corrosion and the freeze-thaw
cycle of water. You can't protect your structure from Mother Nature, but you can protect it from chloride
damage by using acetate-based CMA.

As a non-chloride deicer, CMA helps protect your park;ng structure from corrosion and prevent ch!orlde_~'
induced maintenance costs. This becomes increasing :mportant as costs rise to mamtam repair and
rebuild parking structures. For more information on corresson please click here

if concrete is new {less than one year old), then Cryotech CMA is recommended for the flrst year. After one
year, we suggest Cryotech NAAC®.
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Application Rates

CMA appilication rates vary according to climate and maintenance practices. CMA is applied at rates similar
{o road salf, but heavier in the first application and lighter as the storm continues. Typical application rates:

250 to 400 pounds per lane mile
5 to 15 pounds per thousand square feet
20 to 40 grams per sguare meter

CMA Customer Application Rates

Agency Location Rate Ib/in mi g/m2 Daily Traffic (vehicles/day)
MIDOT |Ziwaukee Bridge 300 124 {45000
MA DPW ROUTE 25 300 24 20000
CALTRANS Mammoth Lakes 375 30 12000
Norway Mijosa Bridge 375 30 7000
Japan City of Sapporo 375 30 25000

The bulk density of CMA is about 40 pounds/cubic foot compared to 70 pounds/cubic foot for salt. Since
CMA is lighter, applications based on weight will appear to have 75% more pellets on the road surface
compared to an equivalent application of salt.

Corrosion Data
Corrosion Properties

CMA exhibits very low corrosion rates on metals found in bridges, roadways, parking garages, and other
steel and concrete systems. Commonly described as being about as corrosive as tap water, CMA is often
used as the corrosion standard by which other deicers are judged. Years of real-world use coupled with
laboratory tests throughout the 1980's and 1990's sponsored by the U.S. FHWA, U.K Department of
Transport, and other independent institutions have concluded: CMA is a proven low corrosion deicer.

Camage from chioride-based doicers
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Corrosion Reiardation

A switch to CMA on chloride-contaminated concrete structures may extend their useful life. Tests by the
Denmark Ministry of Transport with steel rebar in chloride-contaminated concrete showed that when
samples were treated with CMA solutions, corrosion rates were reduced. Later tests by BP Chemicals
concluded: "CMA is non-corrosive towards steel reinforcement in concrete and can arrest incipient
corrosion induced by prior use of rock salt deicers.”
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Corrosion Inhibitor
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The FHWA evaluated the corrosion effects of various "inhibited" deicers with the following results:

Corrosion Rates of Various Deicers

1
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A number of laboratory tests suggest that CMA may be an effective corrosion inhibitor when combined with
salt. Although tests were different in type and duration of exposure, all indicated that as little as 20% CMA
in a CMA/salt blend resulted in a 70% to 80% reduction in corrosion. As expected, the best corrosion
protection results from the use of pure CMA.
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Concrete Compatibility

Many engineers specify CMA because it does not chemically attack concrete nor does it increase spalling
caused by the freeze-thaw cycling of water. A U.K. Department of Transport study concludes: "With the
exception of CMA, all of the deicing chemicais tested resulted in a greater deterioration of the concrete

than water alone...CMA was the only chemical on weak structural concrete which satisfied the criterion for
scaling damage."

Spalling Effect of Deicers on Loncrete
Nor-Air Entrained Structural Concrete

DOT, UK

i

Concrete Surface Weight Loss
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[\ Y] | 5T &
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Testing by Michigan DOT confirmed that CMA dramatically reduced spalling in both air-entrained and non

air-entrained concrete compared to salt alone. Blending small amounts of CMA (minimum 20% by weight)
with sodium chloride resulted in a reduction in salt-induced concrete scaling.
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CMA Deicer Blends

A number of laboratory tests suggest that CMA may be used as an effective corrosion inhibitor when
combined with salt. Although tests were different in type and duration of exposure, all indicated that a
minimum of 20% CMA is needed in a CMA/salt blend to provide acceptable corrosion protection. Testing at
20% CMA and 80% salt resulted in a 70 to 80% reduction in corrosion over testing with pure road salt
(sodium chioride). The best corrosion protection results from the use of pure CMA. For more information on
corrosion, please click here.

In order to receive the maximum corrosion protection benefit from CMA deicer blends, it is important to
verify the amount of CMA being used in the mixiure. Cryotech CMA® is the only commercially available
pure calcium magnesium acetate produced and sold in the United States. This product is often blended
with other chloride deicers and marketed as "Containing CMA" when it actually contains only a negligible
amount of pure CMA. Below are examples of how to insure you are receiving enough pure CMA in your
deicer blend. ' S

-Read Labels Closely: Many products state they are made with CMA yet only contain 1-2% CMA and the
rest of the mixture is chloride-based. This small amount of CMA would be ineffective in stopping corrosion.

-Ask Questions: Your distributor should be able to provide the exact amount of each ingredient in the
deicer blend to ensure you are receiving an adequate amount of pure CMA.

-Double-Check Pricing: If one price quote is much lower or higher than the others, be sure 1o ask the
above questions to verify the same amount of CMA is being used in all products.

Customers also need to be aware that some products claim they contain CMA or calcium magnesium
acetate but they actually contain a physical blend of calcium acetate and magnesium acetate. Cryotech
CMA® is a patented formulation and each particle contains a specific ratio of calcium and magnesium. it
has undergone significant testing to show it is safe for concrete.

Other Information

Applying liquid deicers to dry pavement wili reduce friction between tires and the pavement
surface. For this reason alone, user training is important prior to initial use.

Please contact Cryotech at (800)346-7237 or (319)372-6012, or email.

CMA Comes In Various Forms

Cryotech provides CMA in bulk, 1 metric ton (2205 Ib) supersacks, or 25 kg
(55 Ib) bags. CMA should be used at temperatures above 20°F (-7°C).
CMA should be stored indoors or in weather-proof containers. Covering
bulk CMA is advised in high humidity areas. When properly stored, CMA
will remain effective for years.

CMA Salt Blends

Cryotech provides CMA and a high quality grade of salt pre-blended in a
CMA concentration of 40% (CMA40®). This product is recommended where protection from corrosion and
concrete spalling is needed, but limited quantities of salt can be tolerated. CMA/salt blends should be
stored with the same precautions as CMA.
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Liguid CMA

A 25% CMA solution can be prepared by mixing Cryotech CMA at a rate of 3 Ib/gal (0.38 kg/l) of potable
water. At higher concentrations some CMA may not dissolve. At 26% concentration, CMA has a gel point
of 8°F (-13°C), a eutectic point of 4°F (-16°C), and specific gravity of 1.14. Detailed mixing instructions are
available - call Cryotech with questions.

Liguid CMAK®

Cryotech provides liquid CMA enhanced by the addition of Cryotech
CF7, a potassium acetate-based deicing product. The end-product,
trade named Cryotech CMAK, has a lower freezing point than liquid
CMA, yet carries many of its corrosion and environmental benefits.
CMAK is recommended for use in automated anti-icing systems like
that pictured below. Containing no chlorides, it combines the low-
corrosion properties of CMA with the high performance of potassium
acetate. Contact Cryotech for freeze-point specific formulations. CMAK
is a patented product - customers wishing to blend it in the field may
be granted authorization from Cryotech to do so. See MSDS for
additional information.
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use of rock salt as a deicing chemical has given rise in the last few years to important environmental
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usage and to search for affordable alternative deicers that are more benign to the environment. Calcium
Magnesium Acetate (CMA) has been identified as one of the most promising alternative deicers.
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Calcium Magnesium Acetate (CMA) is an alternative to salt for highway deicing. It was selected by the
Federal Highway Administration (FHWA) as the long-term deicing material of choice based on several
characteristics. Compared to salt, CMA is less corrosive, less damaging to concrete, and less harmful to
ptant and animal life.

20. Murray, D. M., Emest, U.F. W. An Economic Analysis of the Environmental Impact of Highway Deicing
Report No, EPA-600/2-76-105, Environmental Protection Agency, May 1976.

This study involves an analysis of the cost of damages that result from the use of salt (sodium chioride and
calcium chloride) on highways to melt snow and ice. A large literature search and several surveys were
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chemicals. These options were selected based on simplicity, feasibility for the study area, and production
of results similar to current maintenance procedures.

22. Vitaliano, D. F., An Economic Assessment of the Social Costs of Highway Salting and the Efficiency of
Substituting a New Deicing Material, Rensselaer Polytechnic Institute, Economics Department, Troy, New
York, February 1991,

The use of salt for deicing roads results in costs estimated at more than $800 per ton, including the costs of
repair and maintenance of roads and bridges, vehicle corrosion costs, and loss of aesthetic value through
roadside tree damage. Additionally, there are probable heaith costs related to elevated sodium levels in
drinking water. The new Surface Transportation Act of 1991 appears to replace the previous federal
funding policy that was biased against the use of calcium magnesium acetate (CMA) with a new subsidy
for its purchase that may lead to inefficient overuse.

23. Transportation Research Board Special Report #235 Comparing Salt and Calcium Magnesium
Acetate," 1991.

The damaging and corrosive effects of road salt on cars and highways, as well as its impacts on terrestrial
and aquatic ecosystems, have prompted investigations on a variety of alternative deicing compounds.
These studies have revealed that caicium magnesium acetate (CMA) may prove to be a good alternative to
sodium chioride. Before CMA can be used on a large economic scale, however, investigations of its effects
on various aquatic and terrestrial roadside environments are needed. In this investigation, samples were
taken from each of the ten lakes and were then incubated in situ with various concentrations of CMA to
determine if there are any effects on natural lake phytoplankton growth. Within the scope of this
investigation, CMA seems to have no or relatively small effect on phytoplankton biomass.

24. Elliott, H. A. and Linn, J. H., Effect of Calcium Magnesium Acetate on Heavy Metal Mobility in Soils,

Agriculture Engineering Department, Pennsylvania State University, Journal of Environmental Quality
16(3), 1987.
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Calcium Magnesium Acetate (CMAY} is a promising replacement for traditional roadway deicing salts. CMA
was studied 10 assess its impact on the mobility of metals in contaminated soils. Under the experimental
conditions, acetate complexation played a minor role in metal mobilization. Highway deicing with CMA may
temporarily increase translocation of metals in strongly buffered acid roadside soils. Input of acetate ions
and an increase in exchangeable bases with sustained CMA use should render northeastern USA soils
less vulnerable to acidification, thereby inhibiting conditions that promote metal solubifization.

25. Goldman, C. R., Environmental Effect of Calcium Magnesium Acetate on Natural Phytoplankton
Populations in Ten Sierra Nevada and Klamath Mountain Lakes, In Proceedings of: The Environmental
Impact of Highway Deicing, University of California, Davis, California, October 1989.

Sodium chioride, or common road salt, is by far the most popular chemical deicer, because it is reliable,
inexpensive, and easy to handle, store and apply. Over the years, however, the widespread use of salt has
been linked with many indirect costs, including damage to motor vehicles, infrastructure, and the
environment. Recognizing these drawbacks, in 1980 the Federal Highway Administration identified calcium
magnesium acetate (CMA) as a possible replacement for salt. Results have been promising, but the most
significant impediment to its use has been its price, which is more than 20 times that of salt.

Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users

Non-chloride Calcium Magnesium Acetate (Cryotech CMA®), Sodium Acetate (Cryotech NAAC®), and Potassium
Acetate (Cryotech CF7®) are eligible for matching Federal Funds under the SAFETEA-LU act that was passed in
August 2005. Through the SAFETEA-LU act, funds are available for low corrosive anti-icing/deicing applications and
environmentally preferred anti-icers/deicers used on highway bridges through 2009, This act is building on the
foundation provided by the Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) and the Transportation
Equity Act for the 21st Century of 1998 (TEA-21), which originated to help preserve and rehabilitate America's
bridges. There is approximately $21.6 billion authorized through 2009 for the Highway Bridge Program section of the
act.

For more information regarding the SAFETEA-LU act, please visit hitp://www.fhwa.dot.gov/safetealu/index.htm.
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CRYOTECH CMA®

SOLID COMMERCIAL DEICER

What is CMA?

Cryotech CMA® is solid calcium magnesium acetate, a low-corrosion,
environmentally safe delcer. fiis used on roads, bridges, parking
garages, and corporate campuses, or wherever corrosion, concrete
damage, or the environment ate of concern. CMA can also be
fiquefied in the field for anti-icing applications.

How is CMA made?

CMA is a simple combination of dolomitic lime and acefic acid {a
principal component of vinegar). CMA is produced Cryotech's plant in
Fort Madison, lowa.

Why was CMA developed?

There has long been a concem for damage to the environment and
to structures like bridges and parking garages cause by the use of
chloride deicers. in the 1970's, the Federal Highway Administration
{FHWA) Identified calcium maghesium acetale as the only
fow-corrosion chemical alternative fo road salt that also protecled the
envireonment. Years of ressarch and fleld appiications have proven
CMA is ne more corrosive than tap water and does not harm vegetation
of receiving waters.

How does CMA work?

CMA, like road salt, works best above 20°F (-7°C}, and is used at about
the same rates as sali. Applied early in the siorm, CMA prevenis the
formation of snow pack and the bonding of ice to the pavement
surface, CMA interferes with the ability of show and ice parficles to
adhere to each other or fo the pavement, and therefore, the lcose
residue can be easily removed by broom or plow.

A key o successful use of CMA is a thorough understanding of the
deicer's performance characteristics. Trained and experienced
operators quickly adapt their applications and plowing techniques to
fake advantage of CMA's unique properties.

How can CMA be used?

« CMA can be used siraight for direct appiication.

 CMA can be prewet with Cryotech CF7® Liguid Commercial Deicer
{potassium acetate-based) to enhance ifs periormance,

* CMA can be mixed with sand for direct application at various
concentrations or to prevent the sand plle from freezing.

+ CMA can be mixed with salt to reduce the corrosive nature of salt
and reduce the volume of salt applied.

» CMA can be liquefied for use as a prewetting agent or for direct
anti-icing applications

How fong does CMA last?

CMA tends to remain on the pavement surface longer than ordinary
deicers, working longer fo prevent bonding. This residual action
reduces application freguency and makes snow removal gasier.

The refreeze temperature of CMA solulions rises slower than difution
than sodium chloride, calcium chloride, or magnesium chioride. This
feature makes it well suited for anti-icing freatments, especially for use
in the prefreatment of bridge decks in anticipation of frosting, or
localized icing conditions,

Does CMA require any special handling or equipment?
No, CMA is applied with the same equipment as other deicers.
Furthermore, CMA can be stored indefinitely when kept dry.

Does CMA affect health?

CMA Is essentially non-toxic. A serles of oral inhalation, eye, and skin
tests conducted in accordance with the U.S. Environmental Profection
Agency (EPA) guidefines classify CMA as no more harmfu fo handle
than common fable salt,

Does CMA affect the environment?

When absarbed info the soll, CMA's ¢alcium and maghesium
components benefit the soll structure, just as limiting a garden improves
permeability. The acetate poriion of CMA biodegrades naturally.

Does CMA cause corrosion on roads, bridges, parking garages,
ete.?

No significant corrosion of steel, aluminum, or concrete has been found
in repeated tests with CMA sponsored by the FHWA, state
Departments of Transporiation, and private researchers.

Does CMA act as a corrosion inhibitor?

Laboratory studies have shown that CMA, when mixed with sodium
chioride at a minfmum 20% by weight, inhibits salt's haturally corrosive
properties. Additionatly, CMA reduces aclive corrosion when applied
on chloride-contaminated struetures, extending their useful Hie.

Does CMA reduce corrosion more than inhibited chioride
products?

Yes, CMA is essenfially non-corrosive. FHWA studies conclude that
no inhibited deicers compare with CMA in minimizing corrosion to steel
imbedded in concrete,

Is CMA safe for concrete?

CMA does not chemically attack concrete, nor does it increase spalling
cause by the freezefthaw cycle of water. A study by the UK
Department of Transportation concludes: “With the exception of CMA,
all of the deicing chemicals tested resutted in a greater deterioration of
the concrete than water alone...CMA was the only chemical on weak
sfruciural concrets which satisfied the criterion for scaling damage.”

For more information about Cryotech CMAS, visil;
www.cryotech.com



CRYOTECH CMA®

S0LID COMMERCIAL DEICER

How much does CIMA cost?

The purchase price of CMA is more than salf. However, independent
studies have concluded the life-cycle costs of salt can be as high as
$3000 per ton ($3.30/kg) when considering corrosion damage and
environmental impact.

Is there government awareness of CMA?

Yes, the U.S. Faderal Government aliows for matching federal funds.
In 1991, Congress passed the intermodal Surface Transportation
Efficiency Act (ISTEA)} providing states with 80% reimbursement for
use of CMA on bridges, overpasses, and approaches. |n 1998, the
TEA-21 Act (Transportation Equity Act for the 21st Century) reaffirmed
this reimbursement. Again in 2005, the federal government showed
continued support by passing the SAFETEA-LU (Safe, Accountabie,
Flaxible, Efficient Transportation Equity Act: A Legacy of Users). The
FHWA has funded research to find inexpensive methods fo produce
CMA from biofermentation processes.

Additionatly, California, Massachusetts, Michigan, Nevada, New York,
New Hampshire, and Vermont have all passed legislation concerning
environmentally freindly deicers ike CMA,

is Cryotech ISO certified?

In 2002, Cryotech's Fort Madisen, A plant achieved 15O §001:2000
certification for its quality process sytems, having been previousily
registered fo (SO 2000:1994. SO is an internationally recognized
quality model. it provides assurance to customers that the products
they receive are produced and shipped under rigorous international
quality standards. 1n 2005, Cryotech also became an SO 14001:2004
certified company, which is primarily concerned with what the company
is dofng to minimize the environmental effects of its activities. Every
year Cryotech is audited by an independent registrar to ensure it is
continally improving its processes and maintaining the IS0 standards.
Cryotech is the first manufacturer in North America in its industry to
receive certification io these iwo standards.

Who are some of the users?
A smali sampling:
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