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; ■ Vv B Y  M.M.MILLER, D U N C A N
1 IN T HE H O U S E  . “ A N D  GR U S S E N D O R F

2 H O U S E  C O N C U R R E N T  R E S O L U T I O N  NO. 29

3 IN T H E  L E G I S L A T U R E  OF T HE ST A T E  OF A L A S K A  '
' ' u

4 T H I R T E E N T H  L E G I S L A T U R E  - F I R S T  S E S S I O N

5 E n c o u r a g i n g  the D e p a r t m e n t  of Transpor-

6 t a t i o n  a n d  P u b l i c  F a c ilities to use

7 c a l c i u m - m a g n e s i u m  a c e t a t e  as an ice and

8 lust control agent.

9 B E  IT R E S O L V E D  B Y  THE L E G I S L A T U R E  (F T HE ST A T E  OF ALASKA:

10 W H E R E A S  the corrosive chloride salts p r e s e n t l y  u s e d  b y  the state for

11 ice a n d  dust control o n  roads hav e  su b s t a n t i a l  a d v e r s e  effects on automo-

12 biles, b r i d g e  structures, and a nimal and pl a n t  life; and

13 W H E R E A S  the c o r r o s i o n  d a m a g e  fro m  chloride salts o n  automobiles in the

14 state alone m a y  e xceed $20,00 0 , 0 0 0  annually; and

15 W H E R E A S  c a l c i u m - m a g n e s i u m  acetate is a nonco r r o s i v e ,  env i r o n m e n t a l l y

16 b e n i g n  ice a nd dust control agent that could b e  u s e d  to replace the

17 c h l o r i d e s ; a nd

18 W H E R E A S  n a t i o n a l  r e s e a r c h  into a l t e r n a t i v e  deici.ng compounds has led

19 to r e c o g n i t i o n  of c a l cium m a g n e s i u m  acetate as the m o s t  v i a b l e  substitute

20 for the c h l o r i d e s ; and

21 W H E R E A S  the state has d e m o n s t r a t e d  that c a l c i u m - m a g n e s i u m  acetate can

22 be p r o d u c e d  locally t h r o u g h  the d i s s o l u t i o n  of n a t u r a l l y  o c curring A l a s k a

23 l imestone in acetic ac i d  p r o d u c e d  fro m  A l a s k a  low g r a d e  petroleum; and

24 W H E R E A S  it is p o s s i b l e  that the state co u l d  b e c o m e  a m a j o r  p r o d u c e r

25 and e x p o r t e r  of the low grade c a l c i u m - m a g n e s i u m  a c e t a t e  to a natio n a l  or

26 i n t e r n a t i o n a l  market;

27 B E  IT R E S O L V E D  by the A l a s k a  State L e g i s l a t u r e  that the D e p artment of

28 T r a n s p o r t a t i o n  and P u b l i c  Facilities is e n c o u r a g e d  to u s e  calcium - m a g n e s i u m

29 a c e tate as an ice and dust control agent in p l a c e  of chlo r i d e  salts; and

-1- H C R  29
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1 B E  IT F U R T H E R  R E S O L V E D  that the state continue r e s e a r c h  o n  calcium-

2 m a g n e s i u m  a c e tate for f e a s i b i l i t y  as a product for export to a national or

3 inter n a t i o n a l  market.

H C R  29 -2-
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THE LEGISLATURE OF THE STATE OF A L A S K A  
THIRTEENTH LEGISLATURE

FISCAL NOTE

H C R  29
I . REQUEST

B ill/R eso lu tio n  No.  . . _________ . ,
T i t le  E n c o u ra g in g  DUTFF to  use  UMA a s  an i c e  and d l lS t  C 'O IiLlO l a g e n t

Requested bv H o u s e  F i n a n c e Date 4 / 2 3 / 8 3

I I .‘FISCAL DETAIL 
Agency Affected, D O T P F / U  o f  A

Program Category Affected ______
BRU, Program, Or Subprogram(s) Affected,
(Note: If more than one budget component is affected, se p a r a t e  l i n e - i t e m  

amounts and funding for each component in t h e  analysis secti o n . )

EXPENDITURES (Thousands of Dollars)

FY 83 FY 84 FY 85 FY 8 6 F Y  8?

CO00e

100 PERSONAL SERVICES
200 TRAVEL
300 CONTRACTUAL
400 COMMODITIES
500 EQUIPMENT
600 LAND & STRUCTURES
700 GRANTS,CLAIMS,ETC.

TOTAL

FUNDING (Thousands of Dollars)

GENERAL FUND
FEDERAL FUNDS
OTHER (Specify Source)

0 "

POSITIONS

FULL TIME
PART TIKE
TEMPORARY ' .

III. ANALYSIS (See Fiscal Note P reparation Instruction, S e c t i o n  III'

" T h e  f u n d i n g  r e q u e s t e d  to f u n d  t h e  p i l o t  p r o g r a m  h a s  b e e n  p r o v i d e d  
in SB 162 s i g n e d  b y  t h e  G o v e r n o r  o n  4 / 2 2 / 8 3 .

IV. h a t e  4 / 2 3 / 8 3 _____________ PREPARED BY A l  A d a m s ,  C h a i r
* 1 — ' ' AGENCY House F in a n c e  C om m ittee

Original: Legislative Finance PHONE 4 6 5 - 3 7 0 6 _____________
cc: Budget and Management

Prime Sponsor (First Legislator Named)

33-001 (Rev. 12/82)



T h e  f o l l o w i n g  i n d i v i d u a l s  a r e  e x p e c t e d  t o  t e s t i f y  o n  H C R  

R e p r e s e n t a t i v e  M i k e  M i l l e r  ( J N U ) , p r i m e  s p o n s o r  

A  r e p r e s e n t a t i v e  f r o m  D O T P F



RESEARCH NOTES
DIVISION OF PLANNING AND PROGRAMMING 
RESEARCH SECTION January 1983 

Vol. 2 No. 7

CMA— An Alternative Road Deicer

eg m

in^-The use of sodium chloride (common salt) and calcium chloride.has raised controversy both in 
- Alaska and'nationwide. These materials can definitely reduce the hazard of wintertime driving. 
but do so at tremendous expense. Pollution and corrosion damage attributable to chloride salts 
effectively boosts their real cost by a factor 10 to 15 when long term effects are considered. For 
example, sodium chloride presently selling in Fairbanks for about $125 per ton would be expec­
ted to generate long term damages in excess of $1,000. The regard for public safety which 
demands continued use of these readily available materials, has also fueled a search for 
something better. A safe and er lomically viable alternative may now be on the horizon.

National research aimed at providing improved road deicing compounds has identified 
Calcium Magnesium Acetate (CMA) as a potential substitute for calcium and sodium chloride. 
CMA is essentially made by dissolving crushed limestone into acetic acid. Its composition, 
CaMg(CH3COOO)4, is characterized by a varying ratio of calcium (Ca) to magnesium (Mg) which 
depends upon the type of limestone used. The deicing power of CMA increases with increasing 
Mg content but is generally within the range of standard chloride salts. The real advantage in its 
use stems from its low damage potential. It is non-corrosive to most metals, even "when com­
pared to tap water. Toxicity is also low and the material decomposes into the three harmless 
components; carbon dioxide, water and limestone. Limestone residue would actually serve as a 
soil conditioner for unpaved areas bordering the roadway in sharp contrast to the ground 
poisoning effect of a chloride salt. Unfortunately, calcium and magnesium acetates can presen­
tly be obtained only in the very costly and purified form of laboratory reagents. Availability of 
CMA in a much less expensive industrial grade must proceed its use as a deicing agent.



*, A DpTPF funded research project was recently completed which examined the possibility of 
manufacturing low grade CMA within Alaska. A final report outlining this study was authored by 
M. J. Economides and R. D. Ostermann of the University of Alaska titled "Preliminary Design and 
Feasibility Study for a Calcium-Magnesium Acetate Unit." The authors discuss production of a 
"highway grade" saturated CMA solution on a small scale not exceeding 75 tons (dry weight) per 
da/. CMA was shown to be economical at production levels above approximately 17 tons per day 
with predicted costs running $290— $590 per ton depending on production rate and the base 
price of acetic acid. For comparison calcium chloride costs almost $650 per ton F.O.B. Fairbanks.

The DOTPF is continuing to sponsor a program of CMA research along two different lines. One 
study involves a refinement of the manufacturing process and will result in the design of a CMA 
pilot plant. Another project is attempting to tai.e advantage of CMA's ability to retain moisture in 
a soil mixture. The possibility exists that it can be used to replace calcium chloride as a dust 
controller and soil stabilizer for unpaved roads.

Robert L  McHattie, P.E.
Senior Research Engineer .

DOTPFRESEARCH . •
Further information on a../ of the topics covered.in "Research Notes”  may be obtained by con­
tacting Larry Sweet, Research Manager. A list of publications produced by the Research Section 
may be obtained by writing Barbara Tregr,. Publications Specialist, 2301 Peger Road, Fairbanks, 
/Ajaska9970Jnojby^alling the Research Section at (907)479-2241^-

State o f Alaska
Dept, of Transportation and Public Facilities 
Division of Planning and Programming 
2301 Peger Road— Research Section 
Fairbanks, Alaska 99701

Bulk Mall 
U.S. Postage 

PAID 
Fairbanks, AK 

99701 
Permit No. 87 

\ __________



University of Alaska
PETROLEUM ENGINEERING DEPARTMENT  
ROOM 17, DUCKERING BUILDING 
FAIRBANKS, ALASKA 99701

PETROLEUM  EN GINEERING  

April 11,1983

(907)474-7734

Representative Mike Miller 
Democrat, Juneau 
Pouch V 
Mailstop 3100 
Juneau, A K  99811

Dear Representative Miller:

I a m  quite pleased with your demonstrated interest on the problems of deicing and 
our work to develop effective alternative deicing’ agents. The Research Section of the 
Alaska D.O.T. has already exerciser, a significant amount of effort on the subject and 
they have been most supportive and cooperative vith us. Your resolution will certainly 
help our combined efforts.

I would like to take this opportunity to supply you with certain facts on the 
benefits and costs of road deicing.

A  report by the Institute for Safety Analysis (Brenner and Moshman, 1976) 
indicates the following benefits associated with road deicing.

i

TABLE 1

C a t egory Amount (In $ Millions)

R e d u c e d  W a g e  Losses
(i) Lateness to work 12,200
(ii) W o r k  A b s e n t e e i s m  4,800

Reduced Production Losses 11,300

R e d u c e d  Losses in Goods Shipments 970

Reduced Fuel Costs 330

TOTAL 29 ,600



Rep. Miller 
Page T w o  (2) 
April 11, 1983

The numbers in Table 1 are inflated figures from Brenner and Moshman (1976) 
including 61% inflation to date.

While the annual economic benefits to the "national good" are unassailable, there 
are certain major costs associated with using the present deicing agents.

Sodium chloride (the common salt) and calcium chloride are the presently used 
compounds. By depressing the freezing temperature of water, they allow the melting of 
ice and, therefore, its removal either by natural runoff or by the movement of vehicles. 
Murray and Ernst (1976) have estimated the costs of road deicing.

TA B L E  2

C a t e g o r y Amount (In $ Millions)

Water Supplies and H e a l t h  242

V e g e t a t i o n  81

H i g h w a y  Bridge Decks 805

V e h icles 3,220

U t i 1 i t i es 16

Salt P u r chase and A p p l i c a t i o n  332

T O T A L  4,686

The numbers in Table 2, also inflated since the 1976 figures, offer several 
interesting conclusions. The ratio between the annual benefits (Table 1) and the annual 
costs is 6.3 offering substantial reasons why road deicing, when viewed on the national 
scale, is a desirable undertaking.

However, a comparison between the cost of salt purchase to the damages that are 
associated with its use (1/15) leads to the obvious conclusion that alternative, 
noncorrosive and environmentally benign deicers are extremely attractive.

University of Alaska, Petroleum Engineering Department, Room 17, Duckering Building, Fairbanks, Alaska 99701



Rep. Miller 
Page Three (3) 
April 11, 1983

M y  estimates are that in Alaska, the corrosion costs to automobiles alone are 
approximately $40 million annually. This figure was derived by assuming 400,000 
vehicles in Alaska sustaining an average of $100 corrosion damage annually. Considering 
that no salts are used for deicing in the Interior, the bulk of the damage must be assessed 
to southeast and south central Alaska. Bridge deck replacement in Fairbanks cost 
several hundred thousand dollars, recently.

Furthermore, as Murray and Ernst (1970) point out, "heavy salt use...upsets the 
natural ecological balance" causing irreversible damanges which cannot be assigned an 
actual dollar cost. These include the risk of increased hypertension. This item cannot be 
underestimated. Groundwater supplies have been severely affected. In the east of the 
country, several potable water sources have a salt content of more than 20 mg/liter, the 
maximum allowable for persons on low sodium diets. This has been directly linked to the 
use of salt as a deicing agent. Hence, while the cost on the permanent health 
degradation may be difficult to assess, it is likely to be very high.

Our research on calcium-magnesium acetate (CMA) has resulted in a compound 
that may be produced by using native Alaskan raw materials and at prices in the region 
of the acquisition costs of chloride salts. The environmentally benign and noncorrosive 
nature of C M A  offer a compelling rationale in its favor.

W e  would like to explore vith you the logistics of undertaking a controlled test in 
Juneau and elsewhere in the southeast. Sometime next winter, we could coordinate our 
efforts with the D.O.T. people. W e  have a limited supply of C M A  on stock and we could 
have a significantly larger quantity by then.

Let us know how we could be of help.

Assistant Professor
Petroleum Engineering Department

P.S. A  copy of the Northern Engineer with' one of our papers on C M A  is enclosed

References:
Brenner, R. and Moshman, J.: "Benefits and Costs in the Use of Salt to Deice Highways",
Institute of Safety Analysis, Washington, DC, Nov. 1976.

Murray, D.M. and Ernst, V.F.W.: "An Economic Analysis of the Environmental Impact of 
Highway Deicing", U.S. E.P.A. Rept., EPA-600/2-76-f()5, May, 1976.

cc: Larry Sweet
MJE:bb

University of Alaska, Petroleum Engineering Department, Room 17, Duckering Building, Fairbanks, Alaska 99701



Alaska Environmental Lobby, Inc.
419 6th Street, Suite 328 Juneau, Alaska 99801 907*586-2345

To: A l  A d a m s ,  C h a i r m a n  H o u s e  F i n a n c e  C o m m i t t e e  A p r i l  19, 1 9 8 3

F r o m :  J a y  N e l s o n ,  E x e c u t i v e  D i r e c t o r

S u b j e c t :  H C R  29: C a l c i u m - M a g n e s i u m  A c e t a t e  (CMA)

A f t e r  r e v i e w i n g  a v a i l a b l e  l i t e r a t u r e  o n  C M A ,  t h e  A l a s k a  
E n v i r o n m e n t a l  L o b b y  (AEL) s u p p o r t s  t h i s  r e s o l u t i o n .  I t  a p p e a r s  
t h a t  C M A  i s  i n d e e d  e n v i r o n m e n t a l l y  b e n i g n ,  a n d  i n  t h i s  r e s p e c t ,  
m u c h  p r e f e r a b l e  t o  t h e  s o d i u m  c h l o r i d e  s a l t  c u r r e n t l y  b e i n g  u s e d .

A s  p o i n t e d  o u t  in  t h e  l i t e r a t u r e  a n d  H o u s e  T r a n s p o r t a t i o n  
t e s t i m o n y ,  C M A  i s  m o r e  e x p e n s i v e  t o  u s e  t h a n  s o d i u m  c h l o r i d e  f o r  
d e - i c i n g .  H o w e v e r ,  s o d i u m  c h l o r i d e  h a s  h i g h  p o s t - a p p l i c a t i o n  
c o s t s  r e l a t e d  t o  c o r r o s i o n  d a m a g e  t o  v e h i c l e s  a n d  r o a d  a n d  b r i d g e  
s t r u c t u r e s .  S i n c e  C M A  h a s  n o  c o r r o s i v e  c h a r a c t e r i s t i c s ,  i t  m a y  
r e p r e s e n t  s u b s t a n t i a l  s a v i n g s  a s  f a r  a s  m a i n t e n a n c e  c o s t s .  I t  
a p p e a r s  C M A  c o s t s  f o r  d u s t  c o n t r o l  p u r p o s e s  a r e  c o m p a r a b l e  t o  
t h o s e  o f  t h e  c a l c i u m  c h l o r i d e  c u r r e n t l y  i n  u s e .

T h e  A l a s k a  E n v i r o n m e n t a l  L o b b y  w o u l d  l i k e  t o  s e e  m o r e  m a n u ­
f a c t u r i n g  i n f o r m a t i o n / r e s e a r c h  a s  r e g a r d s  t h e  p r o d u c t i o n  o f  
i n d u s t r i a l  w a s t e s  a n d  p o s s i b l e  e n v i r o n m e n t a l  h a z a r d s ,  i f  a n y ,  a n d  
w h a t  m i t i g a t i n g  m e a s u r e s  a r e  n e e d e d  f o r  t h e m .  W e  h o p e  C M A  is 
f o u n d  b e n e f i c i a l  a n d  f e a s i b l e  f o r  u s e  a n d  m a n u f a c t u r e  o n  a l a r g e  
s c a l e  in A l a s k a .

c c : A l l  M e m b e r s  H o u s e  F i n a n c e  C o m m i t t e e

M i k e  M. M i l l e r

ALASKA CENTER FOR THE ENVIRONMENT • ALASKA CHAPTER. SIERRA CLUB • ANCHORAGE AUDUBON SOCIETY 
ARCTIC AUDUBON SOCIETY • DENALI CITIZENS COUNCIL • FRIENDS OF THE EARTH • JUNEAU AUDUBON SOCIETY 

KACHEMAK BAY CONSERVATION SOCIETY • NORTHERN ALASKA ENVIRONMENTAL CENTER 
SITKA CONSERVATION SOCIETY • SOUTHEAST ALASKA CONSERVATION COUNCIL



£>\xskn ^Csgislaiitrs

POOCH V 
JU N E A U ,  A LA SK A  99811 ROBERT H. "BOB " BETTISWORTH P .O . BOX B028B 

C O L LE G E . A L A SK A  S9708

April 21, 1983

Mr. H. Glenzer Jr.
Deputy Commissioner, Interior Region 
Department of Transportation and Public Facilities 
2301 Peger Road 
Fairbanks, Alaska 99701 ■

Dear Mr. Glenzer,

Pursuant to our discussions concerning the Calcium Magnesium Acetate 

appropriation contained*in SB!62 and the expected veto of t',e line item 

in the amount of $158.4*to UAF for the pilot plant project, I want to 

request that you expedite the reimbursable services agreement for $200.0 

with the University of Alaska, Fairbanks. I am perfectly satisfied with 

the arrangement we came'to on the CMA project at this point, but 1 would 

appreciate it very much if you would forward to my office, at your earliest 

convenience, some appropriate written documentation providing evidence of 

the RSA and cooperation between D0T/PF and UAF.

My relationship with Interior Region D0T/PF has always been rewarding 

and productive and I feel assured, based on our discussions, that this 

state of affairs will continue during the current administration. •

I want to make it clear that if I am not reassured that the RSA we 

discussed is not forthcoming within a time frame well in advance of adjourn­

ment of the current legislative session I will place adequate funding in 

the general appropriation act. ’■

I look forward to hearing from you soon and also look forward to talking 

with you personally during the remainder of session and during the interim.

Bob Bettisworth 
Representative, District 20A

RHB/rob



S U M M A R Y
E c o n o m i c  A n a l y s i s  —  E n v i r o n m e n t a l  I m p a c t  H i g h w a y  D e - I c i n g

■/ '

320 r e f e r e n c e s  p r o v i d e d  t h i s  d a t a : /

* T o t a l  a n n u a l  n a t i o n a l  c o s t  o f  s a l t  r e l a t e d  d a m a g e s  =
S3 b i l l i o n

( a b o u t  15 t i m e s  t h e  a n n u a l  c o s t  f o r  s a l t  & a p p l i c a t i o n )
(6 t i m e s  t h e  e n t i r e  a n n a u l  n a t i o n a l  b u d g e t  f o r  s n o w  & i c e  

r e m o v a l )  •

* l a r g e s t  c o s t  f r o m  v e h i c l e  d a m a g e

* m o s t  s e r i o u s  d a m a g e  s e e m s  to  b e  w a t e r  p o l l u t i o n  s d e g r a d a t i o n  
o f  h e a l t h  w h i c h  m a y  r e s u l t

( c a n ' t  p u t  a d o l l a r  f i g u r e  on  this)

F i n d i n g s  D O  i n d i c a t e  t h a t  s a l t  u s e  s h o u l d  b e  r e d u c e d .  A m o u n t  o f  
r e d u c t i o n  s h o u l d  b e  d e t e r m i n e d  o n  b a s i s  o f  l o c a l  c o n d i t i o n s .  
D a m a g e s  a r e  v e r y  l a r g e  b u t  n o t  u n i f o r m  a c r o s s  a l l  l o c a t i o n s .

T h e r e  is a h u g e  d o l l a r  f i g u r e  o n  a n n u a l  c o s t  t o  t h e  s t a t e s  f r o m  
r o a d  s a l t  u s e .  (SEE a t t a c h e d  - pg. 1)

H e a v y  L.alt u s e  c a n  u p s e t  t h e  n a t u r a l  e c o l o g i c a l  b a l a n c e  —  t h i s  
c a n n o t  b e  a s s i g n e d  a d o l l a r  f i g u r e .

S e v e r a l  s t a t e s  h a v e  f o u n d  i n c r e a s e s  o f  s a l t  in g r o u n d w a t e r  a n d  
s u r f a c e  d r i n k i n g  w a t e r  —  t h i s  h a s  b e e n  d i r e c t l y  l i n k e d  to  
d e - i c i n g  s a l t s .  '
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S E C T I O N  1 ‘

F I N D I N G S  A N D  C O N C L U S I O N S

1 . 1  S U M MARY O F  F I N D I N G S

'I

T h e r e  ha v e  b e e n  a s u b s t a n t i a l  n u m b e r  o f  r e p o r t s  o f  s a l t  r e l a t e d  d a m a g e  

i n  the literature. M o s t  o f  t he r e p o r t s  a r e  d e f i c i e n t  in h a r d  c o s t  data. 

C o n s e q u e n t l y ,  b y  e x a m i n i n g  d i f f e r e n t  s m a l l  s u b s e t s  of the data, v a r i o u s  

i n d i v i d u a l s  h a v e  a r r i v e d  a t  o p p o s i t e  c o n c l u s i o n s :  in s o m e  c a s e s  t h a t  

s a l t  damage is i n s i g n i f i c a n t  a n d  in o t h e r  c ases, t h a t  r o a d  s a l t i n g  m u s t  

b e  d i s c o n t i n u e d  c o m p l e t e l y .  E x a m i n a t i o n  o f  all o f  the l i t e r a t u r e  a n d  

c o n t a c t  wi t h  h u n d r e d s  o f  p e r s o n s  and a g e n c i e s  w h o  a r e  a w a r e  o f  s a l t  

r e l a t e d  d a m a g e  h a s  l e d  t o  t h e  f i n d i n g  that, i n  g e n e r a l ,  the d a m a g e s  

a r e  v e r y  large a l t h o u g h  n o t  u n i f o r m  a c r o s s  a l l  l o c a l i t i e s .  T h r o u g h  

a n a l y s i s  of all o f  t h e  a v a i l a b l e  data, t h e  b e s t  e s t i m a t e  (in m a n y  c a s e s  

t h e  lower bound) o f  t h e  a n n u a l  c o s t  to t h e  s n o w b e l t  s t a t e s  tha t  r e s u l t s  

f r o m  the u s e  o f  r o a d  s a l t  is as follows:

T o t a l  (in m i l l i o n s )

W a t e r  S u p p l i e s  a n d  H e a l t h

V e g e t a t i o n

H i g h w a y  S t r u c t u r e s

V e h i c l e s

U t i l i t i e s  '

Salt P u r c h a s e  a n d  A p p l i c a t i o n  

T o t a l

$ 1 5 0  

50 

500 

2 ,0 0 0  

‘ 10 

200

* h " J ' * / 4 y
\ / 7 t  Y Y ^ ‘ 

' a '/ ? * * - '*

J
G'S *

$ 2.91 B i l l i o n

_ . . .  -• . . .  - . . w  j ,  a  ' 1
F u r t h e r m o r e , -hS.avy s a l t - u s e - l n •̂ ma-ny'^instances>.iiPsets.^.th'e~natural"ecol6qicar f y

w h i c h ^ c a n n o t  >be^sgi.Tanerd*ra'rdbliar-:.f3anrn'^

T h i s  is o n e  o f  t h e  m a n y  r e a s o n s  t h a t  t h e  a b o v e  d o l l a r  a m o u n t s  m u s t  b e  

c o n s i d e r e d  as l o w e r  b o u n d s .  t ' T h e T m o s t — p o t e n t i a l l y - s e r i o u s  -of all'., t h e s e

'.ar'e the" i r r e v e r s i b l e  .ones,J„such ,̂ s " f h e ^ r i s ’lC’6 f " i n c r e a s e d’ h y p e r -  .

r e s u l  ts - f r o m  t h e  - h e i g h t e n e d - l e v e l 5“6 T v s d d ' i u m’i h  w a t e r  

^t,upp-l^ies.. F o r  e x a m p l e ,  g r o u n d w V t e r *  s u p p l i e s  h a v e  b e e n  m o s t  s e v e r e l y

O v e r  9 0  c o m m u n i t i e s  i n  M a s s a c h u s e t t s  h a v e  o n e  o r  m o r e  s u p p l i e s
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th a s o d i u m  c o n t e n t  g r e a t e r  t h a n  20 m g / l i t e r ,  the m a x i m u m  a l l o w e d  for

p,,r r.ons on low s o d i u m  d i e t s .  O v e r  30 w a t e r  s u p p l i e s  in C o n n e c t i c u t  c o n­

ta i n  m o r e  than 20 m g / 1  s o d i u m  a n d  t h e  ..amber is i n c r e a s i n g .  A s  m u c h  as .

5% o f  the x>opulation c o n s u m i n g  w a t e r  c o n t a m i n a t e d  b y  r o a d  s a l t  m a y  b e  

a d v e r s e l y  a f f e c t e d .  '

T h e  u s e  of sa l t  f o r  w i n t e r  m a i n t e n a n c e  g e n e r a l l y  r e s u l t s  i n  b e t t e r  t r a c­

tion  on the h i g h w a y s ,  b u t  b e c a u s e  o f  a n u m b e r  o f  c o n f o u n d i n g  f a c t o r s ,  

e s p e c i a l l y  d r i v e r  b e h a v i o r ,  t he l i n k  b e t w e e n  s a l t  a n d  s a f e t y  h a s  n o t  b e e n  

p r o v e d .  W h i l e  s e v e r a l  s t u d i e s  h a v e  r e p o r t e d  t h a t  s a l t  r e d u c e s  a c c i d e n t s ,  

the m e t h o d s  o f  d a t a  c o l l e c t i o n  a n d  a n a l y s i s  h a v e  b e e n  f o u n d  t o  b e  m a t h e -  ■

m a t i c a l l y  u n s o u n d .  •

F i n a l l y ,  c a r e f u l l y  d e s i g n e d  r e d u c e d  s a l t i n g  p o l i c i e s  s e e m  t o  have* gained, 

p u b l i c  a c c e p t a n c e  as a r e s u l t  o f  p u b l i c  i n f o r m a t i o n  p r o g r a m s .  T h e  m o s t  

n o t a b l e  case is t h e  S t a t e  o f  C o n n e c t i c u t  w h e r e  s t a t e  s a l t  u s e  w a s  r e d u c e d  

by 33% b e c a u s e  o f  r i s i n g  s o d i u m  c o n t e n t  in w a t e r  s u p p l i e s ,  '

Td^s^or^Sthferv.states, v o u l a  »adcept- a ' - s a l t ^ r e a u c t i o n  * i f  -irher sal t -related! 

«^arogrCsr<̂ r e '-mad e v J ^ o w i i ' ^€ b*er a . \ '

1.2 C O N C L U S I O N S  ' ' . . .

In the p a s t  a n u m b e r  o f  c l a i m s  h a v e  a t t e m p t e d  t o  d o w n g r a d e  t he s e r i o u s­

nes s  o f  ro a d  s a l t  r e l a t e d  d a m a g e  b y  p l a c i n g  e m p h a s i s  o n  the c o m p a r i s o n s  

of the e f f e c t i v e n e s s  o f  s a l t  a n d  s a n d ,  o r  b y  c o n c e n t r a t i n g  o n  t h e  l a c k  ■ .

o f  i m p o r t a n c e  o f  v e g e t a t i o n  in c o m p a r i s o n  to h u m a n  l i v e s  (i.e., s a f e t y  

on the roads) . B e c a u s e  t h e s e  c l a i m s  d o  n o t  a d d r e s s  the w h o l e  p r o b l e m ;  

th e y  a r e  s u p e r f i c i a l ,  m i s l e a d i n g ,  a n d  in a f ew c a s e s , .i r r e s p o n s i b l e .

The f a c t s  are:

• S e v e r a l  s t a t e s  h a v e  e x p e r i e n c e d  s i g n i f i c a n t  i n c r e a s e s  o f

. sa l t  i n  g r o u n d w a t e r  a n d  s u r f a c e  d r i n k i n g  w a t e r  s u p p l i e s

that h a v e  b e e n  d i r e c t l y  l i n k e d  to the u s e  o f  d e i c i n g  salts.

• In p a r t i c u l a r  c a s e s ,  t h e  l e v e l s  e x c e e d  P u b l i c  H e a l t h  S e r v i c e  

s a f e t y  s t a n d a r d s  s e t  i n  1 9 6 2  a n d  in m o s t  c a s e s  t h e  levels- 

e x c e e d  t h e  s t a n d a r d s  s e t  b y  l e a d i n g  r e s e a r c h e r s ,  h e a r t  

s p e c i a l i s t s  a n d  t h e  A m e r i c a n  H e a r t  A s s o c i a t i o n .  •

• The c o s t  in t e r m s  o f  p e r m a n e n t  h e a l t h  d e g r a d a t i o n  is e x t r e m e l y  

d i f f i c u l t  t o  m e a s u r e ,  b u t  is l i k e l y  to b e  v e r y  h i g h .

• T h e  c o s t  o f  a c t u a l  d a m a g e  to v e h i c l e s ,  h i g h w a y s  a n d  s t r u c­

tures, u t i l i t i e s ,  a n d  v e g e t a t i o n  a r e  i m m e n s e .  f|d?he‘7:anirualr,> 

damage-c^sts^jatr;£if~yery._. l o w e r  -Vbpun&i-approachi-:-$3r bi-iiiort.

Th a s  " h i d d e n "  c o s t  is a l m o s t  15 t i mes'*the'annual n a t i o n a l  

b u d g e t  f o r  t h e  p u r c h a s e  a n d  a p p l i c a t i o n  o f  r o a d  salt, a n d  

ab o u t  6 t i m e s  the e n t i r e  a n n u a l  n a t i o n a l  b u d g e t  for s n o w  ' 

and ice r e m o v a l .
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The i m plications o f  t h e s e  f a c t s  a r e  ciear. W i t h o u t  a d o u b t  t h e  m o s t  s e r i o u s  

p r o b l e m  is o ur w a t e r  s u p p l i e s .

a n d - : ^ . e h i c l f f s ' ^ ' s ^± g^ * M t ^ 6 ^ r s a b T S I > ' t H ^ a ' a n i a g ^ r i i o r £ e a S j t i B l m a y ^ ^ ¥ * ' ^ i j : q s ^ ^ g
We c a n  no l onger a f f o r d  to i g n o r e  t h e  f a c t  t h a t  w e  a r e  d e p o s i t i n g  l a r g e  

q u a n t i t i e s  of s a l t  i n t o  t h e  w a t e r  t h a t  n a t u r e  p r o v i d e s  u s  a n d  u p o n  w h i c h  

are d e p e n d e n t  e v e r y  m o m e n t  o f  o u r  lives. T h e  m o s t  a d v a n c e d  m e d i c a l  r e s e a r c h  

i n d i c a t e s  that w a t e r  w i t h  m o r e  t h a n  20 m g / 1  s o d i u m  is u n h e a l t h y  a n d  d e t r i m e n­

tal to a s u b s t a n t i a l  f r a c t i o n  o f  t h e  p o p u l a t i o n .  T h e  A m e r i c a n  H e a r t  A s s o c­

ia t i o n  supports t h i s  fact. D i s r e g a r d  f o r  t h e  q u a l i t y  o f  d r i n k i n g  w a t e r  in 

this and a n y  i n s t a n c e  i s  e x t r e m e  n e g l i g e n c e  a n d  w c  m u s t  f a c e  t h e ' i s s u e

squarely. Road s a l t  m a y  b e  o n l y  o n e  o f  t h e  m a n y  s e r i o u s  p o l l u t a n t s  in o u r

environment, b u t  t h a t  is n o  e x c u s e  to a l l o w  t h e  p r e s e n t  s i t u a t i o n  t o  e x i s t

any longer. In o r d e r  to a v o i d  f u r t h e r  d a m a g e  a n d  h i g h  c o s t s ,  s a l t  urse for

w i n t e r  m a i n t e n a n c e  m u s t  b e  r e d u c e d  i n  m a n y  a r e a s .
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< r V / w o . f t :

/ H / k j

TO: M M

F R O M :  a z d - t /
D A T E :  1 3 / A p r i l  19 8 3

RE: H C R  2 9 / C a l c i u m  M a g n e s i u m  A c e t a t e

C o m p l a i n t s  r e g a r d i n g  r u s t i n g  a u t o m o b i l e s  i n  J u n e a u  p r o m p t e d  
i n t r o d u c t i o n  o f  t h i s  r e s o l u t i o n .

W h e n  t r y i n g  t o  f i n d  s t a t e w i d e  s t a t i s t i c s  o n  s a l t  d a m a g e  to  
a u t o m o b i l e s ,  it  w a s  a l s o  f o u n d  t h a t  s a l t  h a s  c o r r o s i v e  e f f e c t s  o n  
b r i d g e  s t r u c t u r e s .  F o u r  b r i d g e  s t r u c t u r e s  w e r e  r e p l a c e d  in 
F a i r b a n k s  a t  a c o s t  o f  $ 6 4 1 , 0 0 0 . 0 0 .  It i s  e s t i m a t e d  t h a t  d a m a g e  
t o  b r i d g e s  i n  A n c h o r a g e  a n d  t h e  S o u t h e a s t ,  w h e r e  s a l t  is u s e d  m o r e  
f r e q u e n t l y ,  is s i g n i f i c a n t l y  h i g h e r .  U n f o r t u n a t e l y ,  t h e r e  a r e  n o  
s t a t e w i d e  D ept, o f  T r a n s p o r t a t i o n  s t a t i s t i c s  r e g a r d i n g  c o r r o s i v e  
d a m a g e .  E s t i m a t e s  o n  c o r r o s i o n  c o s t s  t o  a u t o m o b i l e s  a l o n e  in 
A l a s k a  a r e  a p p r o x i m a t e l y  $40 m i l l i o n  a n n u a l l y .  A t t a c h e d  a r e  
f e d e r a l  s t a t i s t i c s .

S o d i u m  C h l o r i d e  (com m o n  salt) a n d  C a l c i u m  C h l o r i d e  a r e  c o m p o u n d s  
t h a t  a r e  p r e s e n t l y  u s e d  f o r  d e - i c i n g .

P r e v i o u s  s t u d i e s  w i t h  C a l c i u m  M a g n e s i u m  A c e t a t e  (CMA) h a v e  s h o w n  
t h a t  it e x h i b i t s  e x c e l l e n t  d e - i c i n g  c h a r a c t e r i s t i c s .  C M A  is a l s o  
n o n - c o r r o s i v e ,  d o e s  n o t  h a r m  p l a n t s  a n d  d o e s  n o t  p o l l u t e  w a t e r .
It h a s  in  f a c t  b e e n  s h o w n  t o  b e  b e n i f i c i a l  t o  soil. C M A  a l s o  c a n  
w o r k  a s  a d e - i c i n g  a g e n t  a t  t e m p e r a t u r e s  b e l o w  20 F w h e r e a s  s a l t  
c a n ' t .

N o w h e r e  is C M A  m a n u f a c t u r e d  in b u l k  so t h a t  w i d e - s c a l e  t e s t i n g  
c a n  b e  d o n e .  T h e  U n i v e r s i t y  o f  A l a s k a  d o e s  h a v e  a b e n c h  s c a l e  
p i l o t  p l a n t  r e a d y  t o  p r o d u c e  t h i s  m a t e r i a l .  (U o f  A  r e q u e s t e d  
$196. t o  c o m p l e t e  t h e  p i l o t  p l a n t .  B e t t i s w o r t h  h a s  p u t  $ 1 5 8 . 4  
i n t o  h i s  c a p i t a l  s u p p l e m e n t a l  t o  f u n d  t h i s  p r o j e c t . )

C M A  c a n  b e  p r o d u c e d  f r o m  l i m e s t o n e ,  w a t e r ,  a n d  a c e t i c  acid. 
L i m e s t o n e  is r e a d i l y  a v a i l a b l e  in A l a s k a  ( C a n t w e l l  a r e a  is 
r e p o r t e d  t o  h a v e  l a r g e  q u a n t i t i e s  o f  t h i s  m a t e r i a l ) . C u r r e n t l y ,  
a c e t i c  a c i d  m u s t  b e  i m p o r t e d  f r o m  t h e  L o w e r  48, b u t  c o u l d  b e  
p r o d u c e d  l o c a l l y  f r o m  r e f i n e r y  b y - p r o d u c t s  i f  a m a r k e t  w e r e  s h o w n  
a v a i l a b l e .  T h i s  m a y  o p e n  t h e  d o o r s  f o r  t h e  s t a t e  t o  b e c o m e  a 
m a j o r  p r o d u c e r  a n d  e x p o r t e r  o f  C M A  t o  a n a t i o n a l  o r  i n t e r n a t i o n a l  
m a r k e t .

T h i s  r e s o l u t i o n ,  if p a s s e d ,  w i l l  e n c o u r a g e  t h e  D e pt, o f  
T r a n s p o r t a t i o n  t o  u s e  C M A  a s  a n o n - c o r r o s i v e  i c e  c o n t r o l  a g e n t  a n d  
c o n t i n u e  r e s e a r c h  o n  t h i s  m a t e r i a l .  B y  D. O. T. w o r k i n g  w i t h  t h e  
U n i v e r s i t y  o f  F a i r b a n k s  a n d  c o m p l e t i o n  o f  t h e  p i l o t  p l a n t ,  the 
e f f e c t i v e n e s s  o f  C M A  as  a d e - i c i n g  a n d  d u s t  c o n t r o l  a g e n t  c o u l d  b e  
d o n e  i n  c o m p a r i s o n  w i t h  salt. R e a d  f i s c a l  n o t e  a n a l y s i s .

A t t a c h e d  is a t e c h n i c a l  r e p o r t  f r o m  M a s s a c h u s e t t s  r e g a r d i n g  s a l t  
d a m a g e .  F i n d i n g  i n d i c a t e  t h a t  t h e  l e v e l  o f  s a l t  u s e  s h o u l d  b e  
r e d u c e d  b e c a u s e  o f  t h e  h a r m f u l  e f f e c t s  t h a t  i t  h a s  o n  p o l l u t i o n  o f  
w a t e r  s u p p l i e s .  T h e  A l a s k a  E n v i r o n m e n t a l  L o b b y  is s u p p o r t i n g  t h e  
r e s o l u t i o n  f o r  t h e s e  r e a s o n s .  - - C o n t i n u e d  r e s e a r c h  is e n c o u r a g e d .
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9 BE IT R E S O L V E D  B Y  T HE L E G I S L A T U R E  OF THE STATE O F  ALASKA:

10 W H E R E A S  the corrosive chloride salts p r e s e n t l y  u s e d  b y  the state for

11 ice a n d  dust control on roads h a v e  substantial a d v e r s e  effects on automo-

12 biles, b r i d g e  structures, and animal and plant life; and

13 W H E R E A S  the c o r r o s i o n  damage fro m  chloride salts on automobiles in the

14 state al o n e  m a y  e xceed $20,00 0 , 0 0 0  annually; and

15 W H E R E A S  c a l c i u m - m a g n e s i u m  acetate is a  n o n c o r r o s i v e ,  env i r o n m e n t a l l y

16 b e n i g n  ice a n d  dust control agent that could be u s e d  to replace the

17 chlorides; and

18 W H E R E A S  n a t i o n a l  r e s e a r c h  into al t e r n a t i v e  d e i c i n g  compounds has led

19 to r e c o g n i t i o n  of calcium m a g n e s i u m  acetate as the m o s t  v i a b l e  substitute
i

20 for the c h l o r i d e s ; and

21 W H E R E A S  the state has d e m o n s t r a t e d  that c a l c i u m - m a g n e s i u m  acetate can

22 be p r o d u c e d  locally t h r ough the d i s s o l u t i o n  of n a t u r a l l y  occurring A l a s k a

23 l imestone in a cetic acid p r o d u c e d  from A l a s k a  l ow gr a d e  petroleum; and

24 W H E R E A S  it is p o s s i b l e  that the state could b e c o m e  a m a j o r  p r o d u c e r

25 and e x p o r t e r  of the low grade c a l c i u m - m a g n e s i u m  a c e tate to a nati o n a l  or

26 i n t e r n a t i o n a l  market;

27 B E  IT R E S O L V E D  by the A l a s k a  State L e g i s l a t u r e  that the D e p a rtment of

28 T r a n s p o r t a t i o n  and P ublic Facilities is e n c o u r a g e d  to use ca l c i u m - m a g n e s i u m

29 a c e tate as a n  ice and dust control agent in p l a c e  of chloride salts; and
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B E  IT F U R T H E R  R E S O L V E D  that the state continue r e s e a r c h  on calcium-

m a g n e s i u m  a c e tate for fe a s i b i l i t y  as a p r o duct for export to a national or 

i n t e r n a t i o n a l  market.
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