Technical Report Documentation Page

1. REPORT No. 2. GOVERNMENT ACCESSION No. 3. RECIPIENT'S CATALOG No.
FHWA-CA-TL-79-02

4. TITLE AND SUBTITLE 5. REPORT DATE

Deicing Salt Application Rates At Terrestrial Vegetation Study January 1979

Sites In The Lake Tahoe Vicinity (1974- 1978)
6. PERFORMING ORGANIZATION

7. AUTHOR(S) 19703-657134

Don |. Nakao, Karl L. Baumeister, Richard B. Howell 8. PERFORMING ORGANIZATION REPORT No.

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. WORK UNIT No.

Office of Transportation Laboratory

California Department of Transportation

Sacramento, California 95819 11. CONTRACT OR GRANT No.
F-5-14

13. TYPE OF REPORT & PERIOD COVERED
12. SPONSORING AGENCY NAME AND ADDRESS Interim
California Depart.men.t of Transportation 14. SPONSORING AGENCY CODE
Sacramento, California 95807

15. SUPPLEMENTARY NOTES

This study was conducted in cooperation with the U.S. Department of Transportation, Federal Highway Administration, under the
research project F-5-14 entitled "Highway Operation and Plant Damage".

16. ABSTRACT

The Transportation Laboratory in cooperation with the University of California, Davis, is engaged in a study of the effects of deicing
salts on roadside vegetation in and around the Lake Tahoe Basin. The portion of the study dealing with soil chemistry, deicing salt
application rates, ozone concentrations, and precipitation, was reported in a TransLab Interim Report dated January 1976. A Data
Appendix Report containing the backup data for that Interim Report was in September 1976. the University is preparing a report on
the effects on vegetation.

This Interim Report contains deicing salt application rates for the winters of 1974-75, 1975-76, 1976-77 and 1977-78. Salt
application rates for the winters of 1974-75 and 1975-76, contained in previous reports, are revised in this report. Deicing salt
application data contained in this report supersede the previously reported data.

The portion of the study that addresses vegetation is being conducted by the University of California at Davis and will be the
subject of the Final Report.

17. KEYWORDS
Deicing salts, salt application

18. No. OF PAGES: 19. DRI WEBSITE LINK

71 http://lwww.dot.ca.gov/hg/research/researchreports/1978-1980/79-02.pdf
20. FILE NAME
79-02.pdf

This page was created to provide searchable keywords and abstract text for older scanned research reports.
November 2005, Division of Research and Innovation




REPORT NO. FHWA -CA-TL-79 -02

DEICING SALT APPLICATION RATES AT

P
—

THE LAKE TAHOE VICINIT

INTERIM REPORT
JAN. 1979

ClibPDF - www .fastio.com

TERRESTRIAL VEGETATION STUDY SITES

(1974-78)

CALIFORNIA DEPARTMENT OF TRANSPORTATION



http://www.fastio.com/

TECHNICAL REPORY STANDARD TITLE PAGE

1 REPORT NO. 2. GOVERNMENT ACCESSION NO. 3 RECIRIENT'S CATALOG NGO

FHWA-CA-TL-79-02

4. TITLE AND SUBTITLE

DEICING SALT APPLICATION RATES AT TERRESTRIAL
VEGETATION STUDY SITES IN THE LAKE TAHOE January 1979

§. REPORT DATE

VICINITY (]974_1978) G.]PgEl;Foﬁgl:IlgGsoyR]GASNAZATION CoODE

i 7. AUTHORIS!
Don I. Nakao, Karl L, Baumeister,
Richard B. Howell

8. PERFORMING ORGANIZATION REPORT NO.

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10 WORK UNIT NO
O0ffice of Transportation Laboratory

California Department of Tr‘ahspov‘tat'lon 11 CONTRACT OR GRANT NO
Sacramento, California 95819 F-5-14

3. TYPE OF REFPORT & PERIOD COVERED
12. SPONSCRING AGENCY NAME AND ADDRESS :

California Department of Transportat1on Interim
Sacramento, California 95807

14. SPONSORING AGENCY CODE

This study was conducted in cooperation with the U.S. Department of
Transportation, Federal Highway Administration, under the research
project F-5-14 entitled "Highway Operation and Plant Damage".

16. ABSTRACT

The Transportation Laboratory in cooperation with the University of
California, Davis, is engaged in a study of the effects of deicing
salts on roadside vegetation in and around the Lake Tahoe Basin.

The portion of the study dealing with soil chemistry, deicing salt
{ application rates, ozone concentrations, and precipitation, was
reported in a TransLab Interim Report dated January 1976. A Data
Appendix Report containing the backup data for that Interim Report
was published in September 1976. The University is preparing a
report on the effects on vegetation.

This Interim Report contains deicing salt application rates for the
winters of 1974-75, 1975-76, 1976-77 and 1977-78. Salt application
rates for the w1nters of 1974 75 and 1975-76, contained in previous
reports, are revised in this report. Deicing salt application

data conta1ned in this report supersede the nreviously reported
data.

The portion of the study that addresses vegetation is being conducted
by the University of Caiifornia at Davis and will be the subject of
the Final Report.

17. KEY WORDS 18. DISTRIBUTION STATEMENT

Deicing salts, salt application No restrictions. This document is
' available to the public through the
National Technical Information
Service, Springfield, VA 22161

19. SECURITY CLASSIF. IOF THIS REPORT) 20. SECURITY CLASSIF. IOF THIS PAGE) 21. NO. OF PAGES 22. PRICE
. §

Unclassified - Unclassified 71

DS-TL-1242 (Rev.6/76)

ClibPDF - www .fastio.com


http://www.fastio.com/

ClibPDF -

W fe

1STIO.COoM

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION
DIVISION OF CONSTRUCTION
OFFICE OF TRANSPORTATION LABORATORY

January ‘1979

FHWA No. F-5-14
- TL No. 657134

Mr. C. E. Forbes
Chief Engineer

Dear Sir:
I have approved and now submit for your 1nformat1on this
interim research project report titled:

DEICING SALT APPLICATION RATES AT TERRESTRIAL
VEGETATION STUDY SITES IN THE LAKE TAHOE VICINITY
(1974-1978)

Study made by « o o « « s « &+ + Enviro-Chemical Branch

Under the Supervision of ., ., . Ear1 Shirley, P E.

Principal Investigator . . . . Richard B. Howe11, P.E.
Report Prepared by . . . . . . Don I. Nakao

Very truly vours,

%U/W

NEAL ANDERSEN
Chief, OFffice of Transportation Labuoratory

Attachment
DIN:caj


http://www.fastio.com/

ClibPDF -

ACKNOWLEDGEMENTS

The authors wish to express their appreciation to Robert
Mulcahy, District 03 Assistant District Maintenance
Engineer and Donald Berqevin, District 10 Assistant
District Maintenance Engineer, for coordinating the
collection of the salt information.

Special acknowledgement is given to TranslLab personnel
Kwan Lam, Patrick Monahan and Martin Nolan, under the
direction of Don Nakao, for compiling and summarizing
the deicing salt information.

The technical review and comments of Kar' Baumeister,
Richard Howell and Earl Shirley of TranslLab are
appreciated.

The review and comments of this report by Al Dildine
and Dave Currier, Office of Maintenance, Howard Miller
and Robert Mulcahy, District 03 Maintenance, are
appreciated. Review "and comments of the first vears
salt data by the District 03 Environmental Branch,
under the direction of Bob Skidmore, are appreciated.

Drafting of the figures was completed by Elmer Wiggington
and typing of the report was by Carol Johnson.

vww . fastio.com


http://www.fastio.com/

r
Quantity
s ' Length
Area
Volume

Volume/Time
{Flow])

Mass

Power

Pressure

Temperature

ClibPDF - www .fastio.com

CONVERSION FACTORS

English to Metric System of Measurement

English unit
inches

{in)

feet (ft)

miles ([mi}

square inches {in?)

square feet [ftZ)

acres

square miles (mi?)
gallons (gai)

. - *
million gallons (10% gal)
cubic teet [ft3)

cubic yards {yd?)

acre-feet [ac-ft)

cubic feet per second (ft3/s}
gailons per minute (gal/min)
miilion gaiion-;s per day (mad)
pounds (ib}

tons {short, 2,000 Fb)
horsepower {(hp}

pounds per square inch (psi}

Degrees Fahrenheit ("F)

it

Multiply by

25.4
0254
.3048

1.6093

6.4516 x 1074
.092903
4046.9
40469
40469
.0040469
2.590

3.7854
0037854
3785.4
.028317
.76455
12335
.0012335
1.233 x 107°

28.317
.028317
06309

6.309 x 10”%
.043813

.45359
80718
907.18

0.7460

6894.8

tF - 32 =tC
1.8

To get metric equivaient

millimetres (mm)
metres (m)
metres {m)

kilometres {km)

{m?]
{m?)
{m?)

square metres
sguare metres
square metres
{ha)

square hectometres {hm?)

hectares

square kilometres (kmzl

square kilometres [km?2)

litres {1}

cubic metres (m3)

tm3)

tm?)
cubic metres {m3}

{m?)
cubic hectometres {hm3}

cubic metres

cubic metres
cubic metres
cubic kilometres (km¥)

{1/s}

cubic metres per second lm3/s)

litres per second

litres per second [I/'s)

cubic metres per second (m3/s)
cubic metres per second {m?/s}
kilegrams ({(kg)
tonne (t)

kilograms (kg)
kilowatts (kW)
{Pa}

pascal

Degrees Celsius [°C)
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INTRODUCT ION

_ In April 1973, the Transportation Laboratory (Translab)
o, o was requested by District 03 and Office of Maintenance

- to study the effects of deicing salt on roadside vegetation

- in the Lake Tahoe Basin and adjoining Trans-Sierra highways.
As part of the 5-year'research study, TransLab contracted
with the Department of Environmental Horticulture at the
University of California, Davis, to conduct the study
of effects of deicing salts on roadside vegetation.
Fifteen study sites were selected for field investigation
by the University as shown in Figure 1. TranslLab examined
the soil chemistry, prepared topographic site maps,
de]jneated drainage patterns, and compiled deicing salt
appliication records at the 15 vegetation study sites.
This information was published in the TranslLab Interim
Reports "Highway Operation and Plant Damage" dated January
1976(1) and "Data Appendix" dated September 1976(2). The
Data Appendix included all the information from the
TransLab field 1nvest1gatibn and laboratory tests.

The deicing salt application rates for the 1974-75, 1975-76,
' 1976-77 and 1977-78 winters were calculated from Maintenance

salt application Togs which were started in the 1974-75
winter. These rates, for the 1974-75 and 1975-76 winters,
were published in the previously cited reports. The
calcuiations to determine these rates considered only the
area of the traveled way and did not take into account

. : additional areas that were salted'such as road approaches,

bridges, passing lanes and frontage roads. The inclusion

of these areas are presented in this report as shown in

Table 1 to more accurately reflect the actual application

rates. These rates supersede the previously published

rates presented in the two interim reports of 1976(1,2).
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DETCING SALT “APPLICATEGN

i

Maintenance and Operation

Application of deicing salts during the winter months to
all statelhighways and other facilities subjected to
infrequent perioqs‘of snow and ice is a major responsi-
bility of -Caltrans. Salt (sodium chloride), or salt
mixed with abrasives (sand or c1nders), is generally
applied at the early stages of a snow storm. The deicing
salts dissolve to form solutions with lower freezing
points. This brine solution melts ice and prevents ice
formation at 10W-temperatures, thus preventing the bonding
of ice and snow to the pavement and facilitates removal
by maintenance equipment. The abrasives increase the
friction factor of the pavement surface or the surface
covered with snow or ice,

Salt or salt mixed with abrasives is also spread during
cTéar‘Weather, when low temperatures are anticipated,
to keep ice from forming on the pavement. These
usually consist of spot applications on bridges, shady
areas, grades, and dangerous curves.

Salt is a1Way§“§t6ﬁéd-fh‘overhead bins or inside sheds
(Photo 1). The storage areas are carefully controiled
to prevent runoff from these s1tes.= Salt is loaded into
the spreader trucks from the overhead bins or by front
end loaders (Photo 2). As a check on appiication rates,
maintenance periodically weighs salt in the equipment,

ClibPD W /w.fastio.com
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Photo 1
Salt Storage Shed

I

Photo 2

Front End Loader Load1ng Salt into a
Spreader Truck
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Salt is spread with the use of a control mechanism on the
spreader trucks that releases the salt, or salt mixed |
with abrasives, at a predetermined rate. This also allows
the operator to apply salt at selected locations such as
bridges, shady areas, grades and dangerous curves,

Application Rates

Yearly salt appliéation rates for 1974-75;'1975—76,
1976-77 and 1977-78 were determined for the 15 vegetation
study sites (Figures 2 through 5). This information was
developed from deicing salt application logs maintained

by maintenance crews during the time of salt spreading;'
in the vicinity of the study sites. A copy of the field
log is shown in Appendix A. The data from the logs was
transferred to laboratory sheets to determine the applica-
tion rates. The data is shown in Appendix B.

Given the amount of salt spread (tons) and the lane miles
within the Timits of the application, the rate for each
application was calculated (tons per Tane mile). The
yearly application rates are the sum of the individual
application rates for a winter. '

The origina1 deicing salt application rates were calculated
by the following method:

Tons of Salt Applied for a Run

(Number of Lanes)x(Length of the Run) = Application Rate

(tons/lane mile)

The revised rates were calculated using lane miles from
the "Maintenance Branch Highway Inventory", which includes
road approaches, bridges, passing lanes and fkontage

roads in the determination of lane miles within a length
of roadway. v

ClibPDF - www .fastio.com
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Table 1 shows the original and revised application rates.
There were no revisions for Sites 1, 2, 3, 10 and 11,
since the additional lane miles from road approaches,

. bridges, passing lanes and frontage roads were insignia-
ficant.

Sites 7, 8, 9 and 10 are within the District 03 ten mile
"no salt" test section.

During the Fall 1974, the Transportation Laboratory
requested the Districts 03 and 10 Maintenance Departments
to maintain salt records during salt spreading in the
vicinity of the 15 vegetation study sites. Maintenance
responded to the request and began maintaining salt logs
immediately, Implementation of such a task is impossible
to accomp?1sh overn1ght. The maintenance personnel had
to be trained and equipment ca1ibrated For these reasons,
the salt uSed as determined from the 1ogs for the 1974~75
winter, did not compare with records (Maintenance Salt
Usage Records) that show the amount of salt used in a
maintenance area. Table 2 shows an example of this
discrepancy.

TABLE 2
SALT USE DATA

Tons of Salt
Tons of Applied as

Maintenance Territory Year Salt Used Shown on Logs
) Tahoe City 1974-75 629 356
i Echo Summit 1974-75 1109 679
7
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“Therefore, for study Sites 6 through 9 and 14 and 15

which are 1n the Echo Summit Maintenance Territory, an
adaustment factor of 1109/679 1.63 was applied to
the data to arr1Ve at the appropriate application rates.

" For Sites 10 through 12, which are in the Tahoe City

Maintenance Territory, the adjustment factor was

_629/356 =1.77. Data from other sites were not

adjusted because of lack of information.

" The acéﬁracy of'the deicing salt logs improved after the
- first year (1974 75) they were kept and adjustments to

the 1975- 76. 1976 77 and 1977 78 salt application data
were unpecessary. The improvement was due to a
continuous tra1n1ng and equ1pment calibration program,
Informat1on on the Program is given in Appendix C.
Improvements 1n ‘the ca11brat10n program w111 cont1nue to
be made as 1nf0rmat10n on other states act1v1t1es and

' stud1es become‘ava11ab1e(4) Ma1ntenance now records

1ocat1ons of de1c1ng sa]t app11cat1ons throughout the
state as part of statew1de de1c1ng salt contro] program.,

The sa]f eppTiCE€?pn rates'Ehown on Figures 2 through 5
indicate 5verage.raies in a section of roadway that
encompasses a site, The Tengths of these sections vary,
even for individual sites, and are dependent on salt
spreader truck turnaround po1nts, climate, etc. The

salt app11cat10n rate at the exact location of a study
site may be d1fferent from the "average rate" because
salting 1is ‘not uniform. Areas such as bridges, shady
areas, grades and dangerous curves receive more salt than
a straight stretch of roadway.
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Salt is applied during winter "Bluebird Weather", that
is, periods of low temperature and sunshine when there
is a tendency“for melted snow to form ice on the pave-
ment, Dur1ng these per1ods, critical 1ocat1ons such as
br1dges, shady areas, grades and dangerous curves are
salted. These critical locations may or may not be
near -one of the vegetation study sites.

It should be emphasized that the quantity of salt applied
and locations of the'applications vary with climatological
conditions. Road approaches, passing lanes and frontage
roads may not be salted during each application to the
travelled way. Also, as stated prev1ous]y, there are
circumstances when only critical areas are salted. In

the calculation of the deicing salt application rates,

an assumption was made that all the areas were salted
with each application.

vww . fastio.com
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" PRECIPITATION
Precipitation data for the period July 1, 1974, through
June 30, 1978, for areas near the vegetation study sites
were obtained from “"Climatological Data", U.S. Depart-
ment of Commerce and are shown in Table 3(5). Refer to
Figuﬁe 1 for the location of the precipitation gages.

Precipitation in and around the Lake Tahoe Basin for the

year 1974-75 (July 1, 1974 to June 30, 1975) was about
normal, Precipitation during the year 1975-76 was far
below normal. This was the first year of a two-year
drought. The year 1976-77 was the driest year of 130
years of record in California. It also was the second
consecutive year of the worst two year drought in
California's history. Precipitation in California during
the year 1977-78 was above normal in most locations.
Precipitation at Blue Canyon located between Sites 4
and ‘5 was about 20 inches above normal.

ClibPD
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APPENDIX B
SITE L.

SALT APPLICATION-WINTER i974-75

APPLICATION LIMITS

SALT APPLICATION

v fastio.com

(POST MILES) LANEMILES Tons Tons/Lane Mi.
24,0 — £5.9 8%.6 | 075 | 00!
|'380 - ¢e0 | 560 | 025 ~0
_383% — 658 | 55.0 | 0:.25| ~0
| 383 — 712 | ¢58 | 0.75 | o.01
390 - 464 | 54.8 | 075 | 6.0l
418 - ¢59 | 482 | 143 | 003 |
418 - ¢5'8 | 480 | 025 | o0l
418 — 689 | 54.0| 0.25| ~0
45.0 — 630 | 36.0| 100 | 003
455 — 659 | 408 | 3.643 | 0.09 |
526 ~ 658 | 264 | 075 | 003 |
527 - 658 | 262 | 025]| o-0l
527 — 659 | 264 | 350 | 013
5229 — 71-2 | 36:6 | 025 | 0.0l
540 — §£5:9 | 23-8| 050 | 0-02
| 540 - 660 | 240} 300]| 013
59.8 = 659 | (22| 025 002
Totat _0'5  Tons/LANE M.
18
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SITE 1.

SALT APPLICATION-WINTER 1975-7¢

el T
24| 659 | 83.60! 0.5 | o0-01l
|.35.0 - 659 | 61-80| 075 | 0-0]
283 — (5.9 | 55.20| |.00 | 0.02
41:8 — 659 | 482 | 0:25 | 0-01
418 — 444 | 492 | 05 | 001
42:0 - 659 | 47-6 | |00 | 0.02
42°0 ~ ¢6:0 | 48:0 | 1100 | 0:02
_45-4 66:0 | 532 | 025 | ~0
455 ~ 610 | 310 | 05 | o.02
480 - 650 | 34.0| o5 002
5227 — ¢59 | 274 -5 | 605 |
54:0 - 62 | 160 | 0-25| 0-0]
54.0 - 644 | 108 0:75| 007
54.0 - ¢58 | 234| 6.5 | 0.02
54.0 659 | 2%6| 0.25| 00!
540 60| 240! 05 | o0.02
59.3 - 59| i132| 0.5 | 0.04
598 - ¢59| 12.2] 05 | 004
€59 — 4¢.0]| 39.8| 3 0.08
659 59.0| 13-¢g (5 | 6:11
T
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U SITE

1.

* SALT APPLICATION-WINTER I1975-76

" APPLICATION LIMITS

(POST MILES)

LANE MILES

SALT APPLICATION
Tons Tons/L.ane Mi.

712 = 39

64 -4

075 | 6.02 |

72.0 = ‘A5

57:0

.00 002

53.0

100 | 0:02

e

Lt

s f t
)
r
¢
oo
5.
.
1
.l .’
< .
=
L N .. s
A o Lo

2

TO

0

TAL Q& TONS/LANE M.
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SITE 1.

SALT APPLICATION-WINTER 1976-77

~APPLICATION LIMITS SALT APPLICATION

: (POST MILES)'. LANE MILES Tons Tons/Lane Mi._
. | 330 ~ 6£6-0 60 1-0 0:02
: 41.8 — 659 | 482 | 2.5 | 0.05 |

420 — 660 | A80 | 20 | 004
42.0 — 664 | 488 | [0 | 0.02

TOTAL _O+]  TONS/LANE M.

Y
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USITE 1.

 SALT APPLICATION-WINTER 1977-78

APPLICATION LIMITS | ... SALT APPLICATION
(ROST MILES) LANEMILES

Tons Tons/Lone Mi.
318 - €59 | ¢8.20] | 0.0
418 = 6519 | 48 .20 | 002
526 - 59 | 2¢6-¢0] | 0-04.
5540 ~ 659 | 2380 o5 | 002

54.0 — 716 | 3520 05 | p.ol

. PR -

ToTAL_O*]  TONS/LANE MI.

22
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- SITE 2¢3,

SALT APPLICATION-WINTER [974-75

APPLICATION LIMITS, | ~oc . T SALT APPLICATION
(POST MILES) * “LA.NEMILES Tons Tons/Lane Mi,

100 ~ 60 |li12.0 | 0.¢2] 0.05
00 - 6:5 |130 |0.50]| 004
0:0 - 8.1 | 162 |23.25] | .44

0.0 - 100 | 20:0 | o.50 003
O0:-0 -~ 13%.4 26:8 | 012 ~0
00 - 19.4 288 0.25| 0.04
0-0 - 29.8 59-6 | 2:87| 0:06
4-5 - g.5 82| 0:50| 0.06

|am65.0-ALp6-6 | 253 | 1.00| o.04

pmE5.0-atp 8.0 | 293 | I150] 0.05
en69.2-ALP Q.| 1911 200! o0-l0
ToTAL 'O TdNS/LANE MI.
.23 |
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- SITE 2 ¢3

 SALT APPLICATION-WINTER 1975-76

i"APP’iflCATIO‘:N"-Lt'MlTé " TSALT APPLICATION
| (POST MILES) LAN"EM'LES Tons Tons/Lane Mi.

- 650 - 8.6 295 | 6:33| 0.0
| &5.0 - 8101295 | 0.25| 0.0
_ 650 - 5.10| 23.5 | 4.50| 0.02
- 650 - 5.10|.23.5 | 2,40} o.10
(5.0 - 8.10| 295 | 2.32| 0.08

TOTAL & +*2 TONS/LANE ML

- 24
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SITE 2 4% 3

SALT APPLICATION ~WINTER 1976-77

S APPLICATION LIMITS | . SALT APPLICATION
- (POST MILES) LANE MILES

7 - Tons  |Tons/Lane Mi. ‘
000 - 8-2 1.4 12.25 | 0:75

650 - 82 |297 | 400 020
653 - 82 | 201 | 425| g0
654 - 8.1 | 287 | |-88| po7
| 658 - 81 | 279 | 00| 004,
65-8 - 8% | 283 | 300]| 011
/-6 - 65 | 131 | 1.50]| 0.l
71- & - 8.1 1635 O_'75' O'Os

TOTAL |+ % TONS /LANE MI.

25
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SITE

2¢3

SALT APPLICATION-WINTER [977-78

APPLICATION LIMITS
(POST MILES)

|LANE MILES

SALT APPLICATION

Tons Tons/Lane Mi.
ALP046 - ALP@Q'I' 12-8 2.5 027
Lama gg3s & apeg1] 250 | 50 | p.20
AMA @35 r= ALPSO 245 | 225 | 0:.09
 aswa 71 3 NP 68T| 144 | 30 | pa2
TOTAL_O:8  TONS/LANE M.

- 26
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SALT APPLICATION-WINTER

SITE

4.

I974-75

APPLICATION LIMITS

(POST MILES)

LANE MILES

SALT APPLICATION

Tons

Tons/Lane M,

9.1

850

49:0 - 56:7

9-24

www . fastio.com
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TOTAL _9:3  TONS/LANE M.
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CSITE

4.

" SALT APPLICATION-WINTER 1975-76

v fastio.com

28

A boar miLes) o |LanEmies S A
_41:37 = 50-7 | 44.2 | 7.5 017
4317 - 507 | 36| | 1.0 0:0%
A%17 ~ 5¢6°08 | 4-6 | 1.5 002
4%37 - (37 | 948 | 1.5 | p.02
44.75 - 56-7 286 | 025 | 0:0]
4631 - 507 | 216 | 42 0:19
4631 - 54:8] | 45.7 | 206 | oos
| 4631 - 56081496 | 075 | 002
469 - 507 | g2 | 05 | po3
AG6-94 - 54.8] | 403 | 30 | 007
490 - 507 Q-1 [ 295 | %24
1. 496 - 54.81 | 312 | 21-8 | .70
| 49.0 -56.08| 37.¢_| 7.15| 021
| 562 - 5¢08| 324 | 450| o4
TOTALLQ_,TONS/LANE ML.
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SITE

4,

SALT APPLICATION-WINTER 197¢-77

A POST MILES) 1 |LANE MILES SEEEARELEAT N
3313 - 507 | 73.4 | 0:50 | 0-0]
| 95132 - %7 (1328 020 | ~0
%825 — 50.7 | 5%2.0| 1.00 | 002 |
413 - 507 | A4-2 | 632 0.14
41°3 —~ 5358 59.0 | .56 | p.0% |
41'5 - 5481 | ¢66| 1148 | p02
A3 - 56:-08| 72.7 | 5% | p.05
| 405 - 600 | 89.0 | 038 | ~0
413 - (2.7 (1042 | 356 | 0:03
433 - 507 | 360 | 36|l | o010
A%% - 53.57| 5046 | 0.50| 0.0}
A%55 - 5608| 64-¢ | 02%| ~0
433 - 637 | 948 | 085| 00l |
44.75 - 567 | 28| 995| 035
44-75 - 5481 501 | 048] 0.0f
44.75 - ¢£0.0 7351 058 p.ol
| 4631 - 507 | 2161|1039 pds
4631 - 5358| 359 | 036 | .01 |
46:31 = 54-81| 437 | (-39 | p-03
AG 31 — 56:08| 49.6 | 3.83 | 008

ClibPDF - www .fastio.com
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“SITE

SALT APPLICATION-WINTER 1976-77

APPLICAT

_(POsST

ION LIMITS

MILES) =

LANE MILES

'SALT APPLICATION

. Tons

Tons/Lane Mi.

| 463

17665 |

1-23%

O:02

067 |

001

4694

- 50.7

.

- A.97

" 6.27

4694

5%.58 |

25-9

1%3.97

0:29 |

4094

- 54.81

4D .3

- 1.00

0:02

4694

—~ 5608

47-9

030

0:-0|

4694

79|

|84

002 |

440

- 507

0.

- 89:09

219

0O

49 .

- 54.81

_ s53.58] 22.0]

004 |

21-2

094
1829

039

49 -

- 5548 246 |

180

005

49.

- 56-08

.:.‘ 37.6

030

001

o 10 10 &

A9.

- 5£-08

| 376

13781

0-37

49 ©

- 5718

| 42:4

| ‘o‘75_

002

490 .

- 600

| 540

032 |

00|

_3.35

D.0S

g0 - es7

698

vw . fastio.com o 7

30

TOTAL 13+l  TONS/LANE MI.
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- SITE

4.

SALT APPL_ICATION -WINTER 1977-78

ClibPDF - www .fastio.com

S ST [Lane e SALT APPLICATION
| 230 — 5p.7 | 713-4 | 0321 | ~0
%3] — 5481 954 | 036 | ~ 0
40-0 - 50-7 52.3 | 2:.06 | 6.04
413 — 507 | 44.2 [22-75| p-5]
Al-3 - 54.8) | b€ | 1058 O:16
L13 - 5608 7227 | 492 | plo
413 = 56-6 | 77| | 5-2] | 0:07]
41°%5 - 637 | 1042 |- 075 | 00|
AlS5 - 637 |jo4-2 | p:38] ~0
Al.7T - 507 | 420 | o08l| po2]
4%.17 - 507 | 245 | 399| ol |
A% 17 - 54.81| 570 | 2.0%| o4l
4%2-17 - 507 | 340 | p3l | 0.0l
44-75 - 507 | 286 | 839 | 0.29]|
44 -75 - 54.81| 507 | [-39 | 003
A4:75 - 56.08| 510 | B76 | p.07|
AL 75 - 566 | L65| 0.bo| o0l
AA 15 - 600 | 7%-5| p:28| ~0
ALk -75 - 60:0| 73.5| p.26| ~o
44-75 - 43.7| 89 1| o0-38| ~0
3]
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SITE

4.

SALT APPLICATION-WINTER [977-78

32

A FosT miLes) | |LANEMILES o
44.75 - 637 | 801 | 401 | ~0
4631 - 507 | 216 072 | 003
463 — 5481 | A3.%3 | 072 0.02
A3l - 5¢6.6 | 518 067 00
A3l - €27 | 802 | 076 | 001
AL94 - 507 | 182 | 1711 | 094
14694 — s51-04| 202 | 036 | 0.02
| 4694 = 54.81) 405 | .22 |' 0.2%
| 4494 - s¢0p] 524 [ 704 | 013
‘| 4694 - s56.¢ | 55.59| 4.01 | 007
1L 46:94 -"¢o0 | gl | 600 | OO
A46-94- - 627 | ST.R | 6.6 p-(!
- |L490 - 567 | 91 | 22:25| 2.45
490 - 5).04] j |3 | D36| D.03
490 - 54.81| 21-2 | 45-92| |47
| 46.0 - 56-08"37-6 | 2425 0.91
496 =566 | 386 | 55| O-1% |
AS:0 - 60.01 540 | I'54 | 0.02]
49-0 .= 637 | 11:8| 2.26| 0.03
ToTAL _B°2  TONS/LANE M.
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SITE

5.

SALT APPLICATION-WINTER 1974-75

- APPLICATION LIMITS

(POST MILES)

LANE MILES

SALT APPLICATION

Tons

Tons/Lane Mi.

2-5 - 5]

|25

162 -2

12-98

www . fastio.com

ToTAL {3:0  TONS/LANE MI.

33
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SITE

5.

SALT APPLICATION-WINTER 1975-76

wivw fastio.com

A ts) "> Lane wices[ SACT APFLICATION
25 — 5 125 | 7635 | -1l
25 — 9:0 | %342 | 285 | 083

PLA 60:01 — Nev.Q.0 | 83%:.9 A-4 | .05
PLA 637 — NEV.9-0 | 68 230 | 0-34
A 92 - NEV Sl | 283 | 4.2 | .5
|PA 692 —Nev 90| 471 | 252 | 0.54
ToTaL 8:0
34

TONS /LANE MI.
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CSITE

5.

SALT APPLICATION-WINTER 1976-77

R Wt
92 - 5 28:% %7 O3
pag9-2 —NevG-0 471 2740 | 582
totaL_6-1
35

www . fastio.com

TONS /LANE MI.
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“"SITE

5.

SALT APPLICATION-WINTER 1977-78

| APPLICATION LiMITS

“SALT APPLICATION

(POST MILES) L_AN_E M”‘_ES Tons Tons/Lane Mi,
000 — 90 |1432 | 21:2 | 0:49
25 =+ 5.0  |112:5 | 3.0 | 0.24
.25 ~"g.0 |'34.2 | 330 | 0-96
ma595  -wev9.0 | B6-4 | 200 | 0.2%
|RAEST  —NEV 5.1 48:3 | 2.5 | 0:05 |
a1 —Kev 90 68 87-2 | ].28
|pat92  -nev 5 283 | (0.5 | 037
47-1 | 181-0 | 3.84

. A 692 = NEV 90

www fastio.com
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SITE é.

SALT APPLICATION -WINTER 1974-75

APPLICATION LIMITS LANE MILES SALT APPLICATION

. (POST MILES) Tons Tons/Lane Mi.
0:0 — 819 |17:5 | 50-0| 286

| | TOTAL _2:B6 TONS/LANE M.
ADJUSTMENT [-63 % 2:86 ToNS/LANEMILE=4-T TONS/LANE Ml

37
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SITE 6.

« SALT APPLICATION-WINTER i1975-76

APPLICATION. LI-MIT‘S_ ' " . SALT APPLICATION
(P,QST MILES) = LANE MILES ~Tons  |Tons/Lane Mi,
0:0 —. 819 | 17.5 | 56.0] =2
“,E-T 7‘(“

TOTAL _5:2.  TONS/LANE M.

38
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SITE 6.

'SALT APPLICATION-WINTER 1976-77

. APPLICATION LlN“TS | ' SALT APPLICATION
. o (POST MILES)} LANE MILES Tons Tons/Lane Mi.

6.0 ~ 8:'19 | 17.58 28:50| 2.2

TOTAL 2°'2 TONS/LANE ML

39 -
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SITE

é.

- SALT APPLICATION-WINTER 1977-78

APPLICATION LIMITS

(POST MILES)

LANE MILES

SALT APPLICATION

Tons

Tons/Lane Mi.

8.

Juzs

0-0 - 9 152:0 | 8-7

WAV fAStio.com’

40
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‘ -u_Sl?TE 7,8, ¢9

SALT APPLICATION-WINTER 1974-75

APPLICATION LIMITS | SALT APPLICATION
- : (POST MILES) LANEMILES Tons Tons/Lane Mi, |

856 —~ i7.08 | 21,2 | 145 | 0.68

\

_ _ TOTAL _0:68 .TONS/LANE MI.
ADTUSTMENT 1-63 x 068 TONS/LANEMILE = I*]  TONS/LANE M.
I AR | |

ClibPDF - www .fastio.com


http://www.fastio.com/

o~ LSITE 7

T e

APPLICATION LIMITS . — SALT APPLICATION
- (POST MILES) ' LANE MILES Tons Tons/Lane Mi.

856 - 1382 | 132 |18.48| (-4

ToTAL _l*4 -~ TONS/LANE ML

FL

R
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SITE

10.

SALT APPLICATION-WINTER 1974-75

APPLICATION LIMITS

LANE MILES

SALT APPLICATION

(POST MILES) Tons Tons/Lane Mi.
pa 86 —~ ep 171 | 37.8 13 0:34
Ra I'7T — EP |T0 | 24:2 l 0:04
EDIG0 - ED276 | 22:0 | 6 | o217
EDIT.0 - ED 219 | 9.8 5 0:51
ED17-0 -~ ED 24:6 | 15:2 2.5 O 1é
EDI7-0 - ED 264 188 2 0:11
| EP17.0 -EB27.0| 20:0 [ 0-05
| ED 70 - ED 274 | 2b.8 | 0:05
| ED|T:-1 - ED27.4 | 20-6 &5 | 080
EPIT9 - Eb21.4 19-0 -

o-1é

TOoTAL 2:49 TONS/LANE Mi.

ADJUSTMENT 117 x 2:49 - TONS/LANE MILE = 4-4  TONS/LANE M1,
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SITE

11,

SALT APPLICATION-WINTER 1974~75

86 —gp |71 (378 | 13 | 032
PAIT - EDITO | 242 | b-04
Ebi&6 - ED2T0 | 220 | . & 0.27
EPIT.0 -ED264 | 188 | 2 611
EDIT0 - EP270 | 20.0 | | 0:05
leoito- - Epb274 | 20:8 | . | 0.05
(71 _-ED 274 | 20:6 | 165 | 080
EDIT9 ~ED274 | (9.0 | 3 016 |
P24 -Ep 214 | S5.¢ | A 07
- "TOTAL _2:5]  TONS/LANE Ml

ADTUSTMENT 77 x 251 Tons/LANE MiLE =4+4 ToNs/LANE Mi.

ChihPDF - www fastio.com
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SITE

11,

SALT APPLICATION-WINTER 1975-76

APPLICATION LIMITS | ANEMILES

SALT APPLICATION

- {POST MILES) - Tons Tons/Lane Mi.
lpa 2.2 -epigo0) 232 | 004
o 22 -EP191 | 2107 2 0 10

PLAGSE —EDIT| | 378 2 005
|rr 8¢ -EDPIT9] 36-2 | %8 | 0-10
PA 8.6 —EDI93| 33.4 | 75 | 022
PLA B:6 —ED24:.6| 228 7.9 035
0171 —Ep27.4 | 206 | 2 010
EPIT9 - EP21.4 | 19.0 & 032
EPIBT - Ep274 | (1.4 2 011
0193 —Ep214 | (6.2 | 17 .05
Ep22.8 — EP2714 | 9.2 | 1 | et .

45
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"SITE 11.

- SALT APPLICATION-WINTER [976-77

APPLICATION LIMITS ' SALT. APPLICATION
- {POST MILES} LANEMILES ‘Tons Tons/Lane Mi.

|ra 850 - ED[9:03 33.74 | 8:60| 0-25
ED 27.4 - EDI93 | |6-20 | 2:3¢ | 015
|ED 274 - ED19:03| |6 74 | 4.00 | 0.24

ToTAL O:6 TONS/LANE Ml
46
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SITE 11,

SALT APPLICATION-WINTER 1977-78

APPLICATION LIMITS SALT APPLICATION

LANE MILES

- (POST MILES) Tons Tons/Lane Mi.
pa 8:50 — ED 2¢-00| 19-80 | 2 010
Pa 850 - ED25-00| 2180 | 2 0:09
PLA B-50 - ED 2%-6o| 24-60 2 0:08
PA 850 — ED 2250 2682 4 015

pa 850 —ED190 | 3380 | |0 | 0:30
pa 850 —ED9-30| 33-20 | 32 | 096
Ep 2770 —EDI9O0 | {600 | 025
- D274 —EDI9-3 | 16-20 | 0-31

0 |

ToTAL 2:2  TONS/LANE ML
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SiITE  12.

" SALT APPLICATION-WINTER 1974-75

k ‘.H'A‘?Ft’-LI'.CATION‘ LIMITS SALT APPLICATION
{POST MILES) | LANE MILES Tons Tons/Lane Mi,

- 85 — 135 | 11.0 | €7 6:09

e B

| I |  ToTaAL 6:09  TONS/LANE M.
ADTUSTMENT 117 % 6‘_09_ TONS/ LANE MILE =[O0+ 8 ToNS/LANE ML,

CHHPDF - wwwy fastio.com
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SITE ia.

SALT APPLICATION-WINTER [975-T76

- APPLICATION LIMITS SALT APPLICATION
- (POST MILES) LANE MILES Tons Tons/Lane Mi.

85 — 135 11:0 ©6:0 60

ToTaL &0  TONS/LANE ML

49 -
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'SITE 12,

SALT APPLICATION-WINTER 1976 -77

APPLICATION LIMITS SALT APPLICATION
(POST MILES) LANE MILES Tons Tons/Lane Mi.

85 — i35 |i11.0 | 22 2.0

totaL 20  TONS/LANE ML

50
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SITE =~ 12.

SALT APPLICATION-WINTER 1977-78

APPLICATION LIMITS | SALT APPLICATION
. (POST MILES) LANE MILES Tons Tons/Lane Mi.

| 85 — |35 | 11-0 | 594 54

- TOTAL 5'4— TONS /LANE M.

51
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SITE i,3‘

' SALT APPLICATION-WINTER 1974-75

APPLICATION LIMITS SALT APPLICATION
(POST MILES) LANE MILES Tons Tons/Lane M,

49-6 - 59.7 | 25-2 | 383 |52

ToTaL 152  ToNnS/LANE M.
52
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SITE 13,

SALT APPLICATION-WINTER 1975-76

’ A1'50 — 52.00| 266 | 1-0 | 004
460 - 53%00| 19:6| 26 |0:10
4696 — 51.47| 12-4| 3.0 | 0.24
4750 - 58.00| 257 | 1'5 | 0:06 |
AQ.(8 — 52-0 9-1 | 4.5 050
AB-6% - 54.-0 | 14.4 | 105 | 673
AR .68 - 58-32| 25.7 | I'5 0:06
4868 - 59.68| 276 | 75 | 0.27
49.0 - 540 | 134 | 50 | 037
46:0 - 550 | 173 | %0 0:17
49.-0 -57.9 | 2%¢ '5 0:06
49.0 -59.77] 30-2 | (5 0:22
AG-07 —-.52.00] & | 20 | 0251
49:7 - 597 | 25.0 | 980 | 3.92

49.72 - 52:50 | 806 | 20 | p25
4997 -52.00| 60 | 1.6 | 07
_49.97 - 58.00 | 22.0 2.0 0:09 |
' 51:00 -5977 | 25¢ | 25 | oo |
51.43 - 5788 | 207 | 40 | 0:19
5143 - 59.60 | 20:0 15 | 0.08
5.4 -5977| 199 | -5 | o-08]
| ~ ToTAL_7'9 _ TONS/LANE M.
53
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SITE

13,

 SALT APPLICATION-WINTER 1976-77

APPLICATION ‘LIMITS

. 2w {POST MILES)

|-ANE MILES

"SALT APPLICATION

Tons

Tons/Lane Mi.

1 %8.00 - 55-00

A3

-0

002

%960 -

54:00

258

_2-0

0:06

%9.69 -

59.67

52:-6

1.0

002

“41- 41 -

52.0% |

12:%

2.0

016

A8+ 00 -

6000

273

Lo

004

40.65

21-47

73

2.0

0:27

65

55.00

(2%

30

o 16

48
A8,

65

- 59.66

216

140

o-51

68

52:50

104

10|

0-10

48,

A3 68

54:00

14 .4

4o

0:29

148

68

57.88 |

24:%

10

0:04

48

59.77

21-¢

|4-0

.51

r

48

6100

4.5

3 |

00

8.1

3%.6 |

20

0:25

5400

13-4

T 8.6

0:4o

149
40

5485

145

' 2:0

0-18

49 0c

5900

26" |

&5

0:25

1 49.

60:00

%02

%-0

0:10

00

61-90

548

~4-0

o-11

| 2-1

1.0

6-08

ClhibPDE - www fastio.com
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- SITE 13,

SALT APPLICATION-WINTER 197¢~-77

. ~ APPLICATION LI‘M-iTS SALT APPLICATION
- : (POST MILES) LANEMILES Tons |Tons/Lane Mi.

49-7 - 59.7 | 282 | 4-0 o 14
51-00 - 59.00| 2.5 |+ O 0:05

votaL 4.1  ToNS/LANE ML
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“SITE 13

* SALT APPLICATION-WINTER 1977-78

T APPLICATION LIMITS 1. TSALT APPLICATION
 (POST MILES) |FANEMILES e e/ Lane WL

399 - 520 | 30.5 | 18 | ol
487 - 550 | 19.1 |22-8 112
A817 - 59.8 | 3.7 1866 5.9
515 - 5A0 | T4 | 27.¢ | 3.7

ToTAL |09  TONS/LANE M.
56
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SITE 14,

SALT APPLICATION-WINTER 1974-75

APPLICATION LIMITS SALT APPLICATION
- (POST MILES) LANE MILES Tons Tons/Lane Mi,

59.68 - 6688 | 192 2839 |14-79

ToTAL |4:79 TONS/LANE M1,

ADTUSTMENT 1'63 x 14:79  ToNs/LANE MILE = 24+ ToNs/ LANE M.
57
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C\M)PIS

-SITE

14

 SALT APPLICATION~-WINTER [975-76

APPLICATION LIMITS

SALT APPLICATION

www . fastio.com

(POST MILES) LANE MILES Tons Tons/Lane Mi.
59.68 —.66:88 | 192 | 1824 | 95
“rotaL 9'5  TONS/LANE M.
58
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 SITE 14

SALT APPLICATION-WINTER 1976-77

APPLICATION LIMITS SALT APPLICATION
(POST MILES) |LANE MILE S T T ane M.

59.7 - (67 | 192 |1759]| 9.2
59.7 — 704 | 31.8 | 158 o5

ToTAL 97 TONS/LANE MI
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ClibPDFE - w

“SITE

14,

- SALT APPLICATION-WINTER 1977-78

ww.fastio.com

60

58.4 = 70:4 37-9 0.5 00l
597 —-667 .| 19:2 |9¢5 | 51
{597 - 754 478 | 615 | 1-29
| 597 - 80.4 | 72’7 |3¢5:3 | 5.02
59-8 - 704 | 31.80/129-2 | 406 |
| TOTAL 15:5  TONS/LANE ML


http://www.fastio.com/

SITE 15,

SALT APPLICATION~-WINTER 1974 -75

"APPLICATION LIMITS |, SALT APPLICATION
. (POST MILES) AN MILE S T ne/Lane W

669 — 70.¢ | 122 [177-4 | 14-54

. TOTAL |4.54  TONS/LANE M.
~ ADTUSTMENT 163 % |4:54  TONS/LANE MILE = 237 ToNs/LANE ML,
| 61 - o |

ClibPDF - www .fastio.com
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ClibPD

SITE

15.

'SALT APPLICATION-WINTER [975-76

APPLICATION LIMITS =
- (POST MILES)

LANE MILES

SALT APPLICATION

Tons

Tons/Lane Mi.

669 ~_ 70-4

1.8

135{.0

www . fastio.com
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SITE 15,

SALT APPLICATION-WINTER 197¢-7T

_ APPLICATION LIMITS SALT APPLICATION
- (POST MILES) LANE MILES Tons Tons/Lane Mi.
57.8 — 70.4_ | 5.8 | 138 | 0.4
" : ]
669 — 70.4 1108 [149-0 | 12-6
»
o v ToTAL | 5.0 . TONS/LANE M.

63
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ClihPDE -

Y

“SITE 15.

SALT APPLICATION-WINTER 1977-78

APPLICATION LIMITS

SALT APPLICATION
Tons Tons/L.ane Mi.

{(POST MILES) LANEMILES

(69 - 704 | 11:8 |io7.2 | 91

59-7 - 75:4 | 478 | ¢1-5| 1.29

59-7 - 804 | 72-7 | 353 5.02 |

59.8 — 70:4 |- 31-80[129-2 | 4.06

v fastio.com

" voTAL 195 TONS/LANE ML
64 o
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APPENDIX C

Training and Equipment Calibration Program¥
October 1978

A continuing calibration effort is necessary because of
the characteristic of salt bulking. As necessary through-
out the winter season, the equipment commonly used for
handling, such as front end loaders and spreading equip-
ment, is calibrated by comparing measured volumes vs.
actual weights,

Training of Application Personnel

Each district, at the beginning of the winter éeason, is
required to train all new employees and to give refresher
training to all experienced employees in the following
related salt work jtems: The techniques for spreading
salt; newer equipment used for spreading salt; and the
techniques for treating curves, shady areas, grades, or
other critical areas. 1In addition, training and refresher
training is emphasized relative to environmental concerns.

The training, depending upon how critical the area is from
both the traffic and environmental aspects, may be for as
long as three days and is conducted at the various mountain
stations. It is important to conduct the training in the
area where the trainee will work to obtain a better apprecia-
tion of the environmental prob1ém5'and of the special
critical locations such as shady areas, curves, grades, etc,
where the use of salt is particularly important for the

safe travel of motor vehicles.

*California Department of Transportation
Office of Highway Maintenance
Use of Deic¢ing Salt Report - 1977/78 Season

65
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salt Application Equipment

Two principle types of salt and abrasive spreaders are
used in ice control operations, These are the tailgate
spreader and the hopper body type. Statewide, Caltrans
has 338 tailgate spreaders and 139 hopper body units.
The majority of these units are located in the higher
mountain eIevations, however, there are some units in
valley areas where severe winter ice conditions some-
times occur,

The tailgate and hopper body type spreaders are hydrau-
lically driven and controlled from the trick cab., Both
types ‘have independently adjustable discharge ports which
control the amount of material spread. The spread width
and rate of app]ication are independently selected by
_ controls” for determining spinner, auger, and conveyer
SO ~ speeds.

In the mo%éfcritica1 areas, Caltrans has 43 spreaders
with eiecfrnnic, ground oriented, controls. Thirty-seven
additional unfts are being equipped with the electronic
controls to make a total of 80 such units available for

" the 1978-79 winter. THese controls are designed to auto-
matica]ly give eqUa1 spread no matter what speed the truck
may travel. '%héyraré particularly uséful on heavily
traveled routes stuch as I-5 in the Tehachapis or Siskiyous,
and Routes 50 and"I-80 in the Sierras, where traffic flow
speeds vary tremendously and consequently spreader speeds
must also var??ﬁéthSe of the necessity of following the
traffic flow. ' |

Y

Lo
N
Lo
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Caitrans is continuing to experiment with a hopper body
type spreader that has been modified to include a separate
1 ton hopper for salt. With this unit a calibrated amount
of salt can be disbursed into the abrasive conveyer which
in turn carries the mixture of salt and abrasives to the
spreader,

R
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