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1.0        Introduction 

Shingle Creek, an 11-mile urban/suburban stream located in the northwestern portion of the 

Minneapolis metropolitan region, was designated an Impaired Water by the Minnesota Pollution 

Control Agency (MPCA) and US Environmental Protection Agency (EPA) for chloride 

concentrations that exceed the State established standards.  The Shingle Creek Watershed 

Management Commission (SCWMC) has completed a Total Maximum Daily Load (TMDL) 

analysis to quantify the pollutant reductions needed to meet the water quality standards for 

chloride in Shingle Creek, in accordance with Section 303(d) of the Clean Water Act.  The 

TMDL was prepared in cooperation with the nine cities with land located in the Shingle Creek 

watershed as well as Hennepin County and the Minnesota Department of Transportation 

(Mn/DOT). 

 

The analysis determined that the majority of chloride in the Shingle Creek watershed is derived 

from nonpoint sources including road deicing, commercial and industrial deicing, and fertilizer 

application, with the primary source being road salt and salt substitutes applied to the dense 

network of local roads and county and state highways in the watershed.   The TMDL concluded 

that an overall 71 percent reduction in chloride load must be achieved to meet State chloride 

concentration standards.  This Implementation Plan details the specific activities the stakeholders 

in the watershed plan to undertake to attain that reduction.
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2.0        Chloride TMDL Summary 

A key aspect of a TMDL is the development of an analytical link between loading sources and 

receiving water quality.  To establish that link, conductivity and chloride concentrations were 

measured at various locations in Shingle Creek and several key tributaries and storm sewers in 

the watershed.  The cities in the watershed, Hennepin County, and Mn/DOT tracked and reported 

the road salt applied during all ice and snow control operations in 2002-2003.  Load duration 

curves were prepared to better understand the relationship between flow in Shingle Creek and 

chloride concentration, to compare dry conditions to flood conditions.  Load duration curves 

were also prepared seasonally to better understand seasonal variations. 

 
 
Table 1.  Summary of Exceedance Occurrences under Varied Flow Regimes.   

Winter Spring Summer 
Site Low 

Flow 
Medium 

Flow 
High 
Flow 

Low 
Flow 

Medium 
Flow 

High 
Flow 

Low 
Flow 

Medium 
Flow 

High 
Flow 

SC00 Yes Yes Yes No No No No No No 
SCI94 Yes Yes Yes No No No No No No 
SC03 Yes Yes Yes No No Yes No No No 
SC04 Yes Yes Yes No No Yes No No No 
SCSS1 -- Yes No No Yes No No No No 
SCPine Yes Yes Yes No No No No No No 
Source:  Shingle Creek Chloride TMDL Report. 
 

Winter (December 1 through March 31) load violations occurred across all of the flow regimes.  

Spring (April and May) load violations occurred during the low flows.  High flows offered 

enough dilution capacity or were late enough that the salt sources were depleted.  Summer (June 

1 through August 31) load violations did not occur.  However, very dry periods had loads 

approaching the standard, suggesting that ground water is close to the standard concentration of 

230 mg/L.   
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Figure 1.  Total Maximum Daily Load Across Flow Exceedances for 
Shingle Creek.  Data used to calculate the load duration curve was from 
December 1996 thorough March 2003.   
Source:  Shingle Creek Chloride TMDL Report. 
 

Critical conditions for the load and wasteload allocations were defined as all winter flow 

conditions.  However, because chloride is entirely a nonpoint source issue in the Shingle Creek 

watershed, it is inappropriate to 

define the TMDL as a single 

number.  The TMDL is entirely 

dependent upon the daily flow and 

concentration, which is highly 

dynamic.  Therefore, the TMDL is 

represented by an allowable daily 

load across all flow regimes as is 

demonstrated in Figure 1.  To 

determine acceptable loads under the 

critical flow regimes, chronic 

standard concentrations were 

multiplied by the flow at each interval.   

 

For purposes of implementation, the TMDL is represented as a percent reduction across the flow 

regimes needed to meet the standard (see Table 2).  Reductions were calculated as the 90th 

percentile of all reductions needed to meet the standard during winter.  In essence, the reduction 

represents what is needed so that 90% of the samples would be in compliance with the water 

quality standard.    

 

Table 2.  TMDL for Chlorides in Shingle Creek as Represented by a Percent Reduction.   

Critical 
Condition1 

Wasteload 
Allocation 

(percent reduction) 

Load Allocation 
(percent reduction) 

Margin of Safety 
(percent reduction) 

TMDL 
(percent 

reduction) 
Winter Low Flow  
(60 to 100%) 48% 3% 1 12% 63% 

Winter Runoff  
(60% to 0%) 61% 4% 1 6% 71% 
1Assumed groundwater reductions with reductions of surface application of chloride (37% and 52% respectively).  
Total load reduction was based on an assumed stream load share of 8%.  For example, a 37% load reduction on 8% 
of the entire load results in a 3% reduction of the entire load.   
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3.0        Implementation Plan Development  

The activities and BMPs identified in the implementation plan are the result of a series of 

stakeholder working-meetings led by the Shingle Creek Watershed Management Commission.  

Representatives from cities, Mn/DOT, Hennepin County and regulatory agencies met four times 

to discuss the TMDL requirements, BMPs and technologies available to address chloride, public 

safety, and the feasibility of implementing the activity.  A summary implementation plan for the 

TMDL document was developed using this input, distributed to stakeholders for review and 

posted on the SCWMC website www.shinglecreek.org for public review and comment.  This 

Implementation Plan expands upon that summary plan with more detail. 

 

3.1 PLAN DEVELOPMENT PROCESS 

 

The first task in developing the implementation plan was determining the allocation of load 

reductions to the users in the watershed.   The stakeholders agreed to work collectively towards a 

71% reduction in chloride use to understanding that each stakeholder was working under unique 

financial, public safety and perception, and feasibility limitations.  This collective approach 

allows for greater reductions for some agencies and less for those with greater constraints.     

 

As the second step in the process, member cities of the SCWMC, Mn/DOT, and Hennepin 

County agreed to identify and implement BMPs focused on reducing chloride use.  Stakeholder 

meetings focused on current activities and identification of activities that can be considered to 

address the needed load reductions.  The topics discussed included: 

 

1. Product application equipment and decisions 
2. Product stockpiles 
3. Product type and quality 
4. Operator training 
5. Clean-up and snow stockpiling 
6. Ongoing research into salt alternatives 



 

T:\1240\Shingle Creek WMC\Chloride Tmdl\Implementation\Final Shingle Creek Chloride TMDL Implementation Plan Aug 06.doc 

3-4 

During the stakeholder process, each stakeholder discussed their current policies and practices 

for winter road maintenance and identified those areas where load reduction improvements could 

be achieved in each of the six identified categories.  These comments are detailed in the tables in 

Appendix A. 

 

3.2 IMPLEMENTATION PLAN PRINCIPLES 

 

Through the discussion of policies and practices, current activities, and ongoing research, the 

stakeholders developed five principles to guide development and implementation of the load 

reduction plan.  These include: 

 

1. Utilize appropriate snow plow techniques 
2. Select, store, and apply materials appropriately to balance public safety and environmental risks 
3. Encourage communication between applicators 
4. Foster stewardship through improved applicator awareness 
5. Communicate with the public 

 

3.2.1 Utilize Appropriate Plow Techniques 

Written snowplow policies should specify salt application policies and practices as well as other 

snow and ice control policies and practices.   These policies should include expectations for 

operator training, materials use, application rates and procedures, and equipment maintenance 

and replacement.  Each stakeholder should annually evaluate its policies and practices and make 

adjustments to the written policies as necessary. 

 

3.2.2 Balance Public Safety and Environmental Risk 

Each stakeholder agreed that chloride use must be reduced, but that it should be done so 

strategically to minimize risks to public safety, especially on high priority ice control locations 

such as bridge decks, intersections, ramps, and hills.  Initial efforts should focus on 

implementing salt reduction practices where feasible and in environmentally sensitive areas, and 

continuing research into and conducting trial applications of new products and equipment.  
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3.2.3 Encourage Communication 

The stakeholders agreed that the stakeholder meetings themselves had been a useful forum for 

discussion and sharing.  Opportunities to share ideas and experiences to widen the knowledge 

base should be part of the implementation plan. 

 

3.2.4 Foster Stewardship 

Improved applicator training should focus on ways to reduce the use of salt while maintaining 

public safety.  Applicators should understand the environmental risks from the overuse of salt to 

place the reduction plan into context and to gain a sense of stewardship. 

 

3.2.5 Communicate With the Public 

Public education should take a variety of forms, and should include both general and specialized 

information, targeted but not limited to: 

• General public 
• Elected and appointed officials 
• Public agency staff 
• Private applicators 
• Property managers  

 
Education opportunities might include workshops, public meetings, brochures, newspaper 

articles, and signs. 

 
3.3 IMPLEMENTATION PLAN PROCESS 

 

The stakeholders agreed that implementation should be a joint effort, with the SCWMC taking 

responsibility for ongoing coordination, general education and monitoring activities and the 

applicators taking responsibility for BMP implementation.  The cities, Hennepin County, and 

MnDOT would be expected to incorporate these BMPs into their Storm Water Pollution 

Prevention Plans (SWPPP) and NPDES Minimum Measures, and to annually assess progress 

toward advancing the implementation principles detailed above in Section 3.2.  The stakeholders 

will annually report to the SCWMC their annual activities, and the Commission will summarize 

those activities into its own Water Quality Annual Report.  This framework is illustrated in  

Figure 2 below. 
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Figure 2.  Implementation Framework. 
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4.0        Watershed Commission Activities 

The SCWMC has agreed to take the lead on general coordination, education, and ongoing 

monitoring.  The Commission will also collect annual NPDES reports from the stakeholders and 

compile BMP activities undertaken by all parties.  This information will be incorporated into the 

Commission’s annual Water Quality Report.  The following activities will be conducted by the 

SCWMC. 

 
4.1 GENERAL COORDINATION 

 

4.1.1 Annual Report on Monitoring and Activities 

An annual report on salt reduction activities is necessary under the adaptive management 

guidelines established in the TMDL. This report will provide the cities with necessary 

information for their annual NPDES reports. The report will track BMP implementation and 

monitoring data to evaluate activity effectiveness.  The estimated annual cost of this activity is 

$5,000. 

 
4.1.2 City Salt Management Plans 

The implementation plan asks the Cities to develop and maintain a City Salt Management Plan. 

Many Cities already have these, but a template is needed to easily compare activities between 

Cities.  A template will reduce the Cities’ workload, promote consistency across the watershed, 

and provide an easily amendable plan for reducing salt use.   The SCWMC will develop a 

template for the City Salt Management Plans at an estimated cost of $3,000. 

 
4.1.3 Permit Requirements 

The commission will incorporate private (commercial) snow management rules for reducing 

chloride use and include chloride reduction in the Commission project review program.  One 

requirement may be the development of a salt management plan for individual commercial 
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properties.  The commission will develop a template for the salt management plan.  The 

estimated cost of this activity is $2,000. 

 
4.2 EDUCATION 

 

4.2.1 Private Applicator Education 

Although chloride used by private (commercial) applicators is a small proportion of the overall 

load in the watershed, education can help reduce unnecessary chloride-based deicer use in the 

watershed.  Some educational materials have been developed by Canadian agencies regarding 

private use of chloride-based deicers. Private applicator education will include development of 

brochures, newsletters, and workshops to educate private applicators on chloride issues in the 

watershed.  The estimated cost of this activity is $1,500 annually. 

 
4.2.2 Public Education and Outreach 

One measure that may allow for reductions in usage of deicing chemicals is to increase public 

awareness of the environmental effects of road salt and ultimately to gain public acceptance for 

changing ice control practices.  This acceptance may require encouraging behavioral changes 

such as reduced driving speeds during icy conditions or changing public expectations for snow 

removal and deicing. This task will educate the public to help manage expectations and identify 

the need for chloride reductions. Activities may include newsletter articles, brochures, and 

presentations.  The estimated cost of this activity is $3,000 annually. 

 
4.2.3 Conduct Official Education 

There is a need for city, county, and state officials to understand the TMDL and the proposed 

implementation activities so that they can effectively balance public safety issues with 

environmental risks.  The SCWMC will develop an education strategy and materials for this task.  

The estimated cost of this activity is $1,000 annually. 

 

4.2.4 Coordinate an Annual Applicator Workshop 

The purpose of the workshop is to annually bring together city, county, and state supervisory and 

street and highway maintenance staff to discuss salt use, application, and storage issues, 
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techniques, and technologies, thus facilitating information sharing and technology transfer.  The 

estimated cost of this activity is $1,000 annually. 

 
 
4.3 ONGOING MONITORING 

 

4.3.1 Monitoring 

The SCWMC has agreed to take the lead on monitoring and tracking the effectiveness of 

activities implemented to reduce chloride in Shingle Creek; chloride and conductivity monitoring 

at two locations is already incorporated into the Commission’s annual monitoring activities.  The 

SCWMC monitors water quality at two stations in the watershed (Zane Avenue. and Humboldt 

Avenue near the outlet).  Upon the initiation of the TMDL study, the SCWMC increased 

monitoring at these two stations to include grab samples of chloride and collection of 

conductivity at 15-minute intervals.  These data will be used to track effectiveness of BMP 

implementation.   Results will be included in the Commission’s annual Water Quality Report.   
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5.0        Stakeholder Activities 

Although the SCWMC will be the lead on the implementation of the Chloride TMDL, individual 

stakeholders will be ultimately responsible for implementing the identified BMPs.  These 

activities will be included in the NPDES Phase II Permits that all of the stakeholders hold, and 

activities will be reported annually.   

 

Each stakeholder is in a unique position to implement BMPs.  For example, implementation of 

BMPs requiring new equipment or accessories is dependant upon the individual stakeholder’s 

ongoing equipment replacement schedule.   Other activities must be integrated into other street 

and highway maintenance responsibilities.  The following are the general BMP implementation 

areas agreed to by the stakeholders.  The tables in Appendix A provide more detail by 

stakeholder on current activities and proposed BMPs or activities. 

 

5.1 BMP IMPLEMENTATION 

 

5.1.1 Product Application Equipment and Decisions 

In many cases, less road salt can be used without compromising public safety. To avoid over 

application, standards can be established for application rates that account for pavement 

temperature ranges and timing.   Newer technologies such as pre-wetting and anti-icing can 

result in the same results while using significantly less product.   Pre-wetting of salt refers to 

applying water, or some other liquid agent such as magnesium chloride, to the salt either prior to 

or during application of the material. Pre-wetting reduces the amount of scatter and loss of 

material, ultimately reducing the usage amounts. To this end, the stakeholders in the watershed 

have agreed to incorporate the following practices: 

 

1. Calibrate spreaders annually. 
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2. Use the Road Weather Information Service (RWIS) and other sensors such as truck mounted or 

hand held sensors to improve application decisions such as the amount and timing of application 

3. Evaluate new technologies such as prewetting and anti-icing as equipment needs to be replaced. 

These technologies will be adopted where feasible and practical. 

4. Investigate and adopt new products (such as Clear Lane, a commercially available pretreated salt) 

where feasible and cost effective. 

 

The estimated cost of implementing this activity will vary based on the technologies.  Some 

examples include: 

� Dry tailgate spreader:  $3,000 
� Prewetting: $6,000 
� Spreader: $9,000 
� Epoke spreaders: $60,000 
� Brine storage system: $25,000 
� Salt: $34/ton; Clear Lane: $39/ton + $5/ton delivery 
 

5.1.2 Deicer Stockpiles 

One source of chloride is runoff from salt storage facilities. The stakeholders agree to cover all 

product stockpiles and store them on impervious surfaces.  Additionally, stakeholders will 

maintain general housekeeping policies associated with the handling of road salt to minimize the 

potential for wash-off of excess or spilled salt.  There is no additional cost expected for this 

activity. 

 

5.1.3 Operator Training 

Operator training may result in significant reductions in road salt use.  Training will focus on 

finding the best balance between environmental concerns and public safety.  Supervisors and 

operators will be trained to determine the least amount of product necessary to maintain public 

safety.   The stakeholders agree to conduct annual training that may include outside support such 

as LTAP (Local Technical Assistance Program) or vendor training on the appropriate use of 

technologies or products.  The estimated cost of this activity is $1,000 for staff time annually per 

LGU. 
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5.1.4 Cleanup and Snow Stockpiling 

Snow disposal can be a concern, especially in areas where snow cannot be pushed off the side of 

the road.  Snow plowed directly streamside can leak high concentrations of chloride directly into 

the base flow resulting in increased chloride concentrations.  Although little snow hauling occurs 

in the Shingle Creek watershed, the stakeholders agree to stockpile snow away from sensitive 

areas.   All stakeholders also agree to sweep City streets as soon as possible in late winter to 

remove as much residual product as possible.  There is no additional cost expected for this 

activity.   

 

5.1.5 Ongoing Research into Salt Alternatives 

Technologies associated with winter road maintenance are constantly changing based on the 

needs of the industry, resulting in a need to keep informed on new practices, technologies, and 

products that can ultimately protect public safety and the environment.  All of the stakeholders 

will evaluate the technologies on an annual basis and implement the most appropriate 

technologies where feasible.  Information will be shared at the annual applicator workshop.  The 

estimated cost of this activity is $2,000 for staff time annually per LGU, plus the cost of any 

technologies implemented. 

 

5.2 TRACKING AND REPORTING 

 

Each stakeholder will integrate BMPs into the SWPPP six minimum measures required by their 

NPDES General Permits for stormwater discharges.   Activities will be tracked and reported in 

their annual NPDES report.  Each stakeholder will provide a copy of the annual report to the 

Commission, which will then incorporate that information into the Commission’s annual Water 

Quality Report.    There is no additional cost expected for this activity.   
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6.0        Adaptive Management 

The load allocations in the TMDL represent aggressive goals for chloride reductions with the 

added challenge of addressing public safety and ice control expectations.  Consequently, 

implementation will be conducted using adaptive management principles.  Adaptive 

management is appropriate because it is difficult to predict the chloride reduction that will occur 

from implementing strategies with the paucity of information available to demonstrate expected 

reductions.  Future technological advances or unacceptable impacts to public safety may alter the 

specific course of actions detailed here.  Continued monitoring and “course corrections” 

responding to monitoring results are the most appropriate strategy for attaining the water quality 

goals established in this TMDL while maintaining required levels of public safety.   
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Figure 3.  Adaptive management 
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1 

T
A

B
L

E
 A

1.
 P

R
O

D
U

C
T

 A
PP

L
IC

A
T

IO
N

 E
Q

U
IP

M
E

N
T

 A
N

D
 D

E
C

IS
IO

N
S 

C
IT

Y
 

C
U

R
R

E
N

T
 A

C
T

IV
IT

IE
S 

PR
O

PO
SE

D
 B

M
PS

/A
C

T
IV

IT
IE

S 
B

ro
ok

ly
n 

C
en

te
r 

D
ry

 S
al

t. 
  

C
al

ib
ra

te
 s

pr
ea

de
rs

 a
nn

ua
lly

.  
 

W
ea

th
er

 d
ep

en
de

nt
 d

ec
is

io
ns

.  
 

U
se

 M
nD

O
T

 p
av

em
en

t s
en

so
rs

 (R
W

IS
) a

nd
 h

an
d 

he
ld

 s
en

so
r. 

T
ur

no
ve

r =
 1

1 
ye

ar
s.

 

A
nn

ua
l/o

n-
go

in
g 

pr
oc

es
s.

 
In

ve
st

ig
at

e 
al

te
rn

at
iv

es
 s

uc
h 

as
 C

le
ar

 L
an

e.
   

E
va

lu
at

e 
pr

ew
et

tin
g 

in
 s

en
si

tiv
e 

ar
ea

s.
  I

m
pl

em
en

t i
f f

un
ds

 
av

ai
la

bl
e.

   

B
ro

ok
ly

n 
Pa

rk
 

D
ry

 s
al

t. 
  

C
al

ib
ra

te
 s

pr
ea

de
rs

 a
nn

ua
lly

 
W

ea
th

er
 d

ep
en

de
nt

 a
pp

lic
at

io
n.

  
M

on
ito

r M
n/

D
O

T
 p

av
em

en
t s

en
so

rs
.  

T
ur

no
ve

r =
 1

5 
ye

ar
s 

In
ve

st
ig

at
e 

al
te

rn
at

iv
es

 s
uc

h 
as

 p
re

w
et

tin
g.

 
Im

pr
ov

e 
dr

iv
er

 tr
ai

ni
ng

. 

C
ry

st
al

 
3:

1 
dr

y 
sa

nd
/s

al
t m

ix
tu

re
. <

0 
de

gr
ee

s 
fo

r C
le

ar
 L

an
e.

   
  

T
ur

no
ve

r =
 1

4 
ye

ar
s.

 
 

M
ap

le
 G

ro
ve

 
 

 

M
in

ne
ap

ol
is

 
3:

1 
dr

y 
sa

lt/
sa

nd
 m

ix
tu

re
 o

n 
re

si
de

nt
ia

l, 
cu

rv
es

, i
nt

er
se

ct
io

ns
, a

nd
 h

ill
s.

  
A

nt
i-

ic
e 

m
ix

, C
le

ar
 L

an
e,

 S
al

t. 
 

T
ur

no
ve

r =
 1

5 
ye

ar
s.

 

R
es

ea
rc

h 
in

to
 n

ew
 p

ro
du

ct
s 

an
d 

ap
pr

op
ri

at
e 

B
M

Ps
.  

 

M
in

ne
ap

ol
is

 
Pa

rk
s 

U
se

 s
tr

ai
gh

t s
an

d 
on

 w
al

ki
ng

 p
at

hs
 a

nd
 p

ar
ki

ng
 lo

ts
.  

 
R

el
y 

on
 C

ity
 o

f M
in

ne
ap

ol
is

 fo
r s

al
t w

he
n 

ne
ce

ss
ar

y.
 

C
on

si
de

ri
ng

 p
ilo

t p
ro

je
ct

 to
 te

st
 a

nt
i-

ic
in

g 
m

at
er

ia
ls

.  
   

N
ew

 H
op

e 
2:

1 
sa

lt/
sa

nd
.  

C
om

pu
te

ri
ze

d 
sa

nd
er

s.
 

T
ru

ck
 te

m
pe

ra
tu

re
 s

en
so

rs
 - 

ai
r a

nd
 p

av
em

en
t. 

 
T

ur
no

ve
r =

 1
2 

ye
ar

s.
 

A
nn

ua
l c

al
ib

ra
tio

n 
of

 s
pr

ea
de

rs
.  

 
C

on
tin

ue
d 

re
se

ar
ch

.  
 

O
ss

eo
 

2:
1 

sa
lt/

sa
nd

. 
U

se
 C

le
ar

 L
an

e 
in

 m
ix

tu
re

 a
pp

lie
d 

at
 a

ll 
in

te
rs

ec
tio

ns
, c

ur
ve

s 
an

d 
sl

ig
ht

 in
cl

in
es

. 
O

pe
ra

to
rs

 u
se

 ju
dg

m
en

t b
as

ed
 o

n 
cu

rr
en

t a
nd

 fu
tu

re
 w

ea
th

er
 c

on
di

tio
ns

. 
T

ur
no

ve
r w

he
n 

C
ou

nc
il 

de
em

s 
ne

ce
ss

ar
y.

 

A
nn

ua
l c

al
ib

ra
tio

n 
of

 s
pr

ea
de

rs
.  

 

Pl
ym

ou
th

 
Pr

ew
et

te
d 

on
 m

os
t t

ru
ck

s.
  

M
gC

l 2 
on

 b
ri

dg
es

.  
O

ne
 h

an
d-

he
ld

 te
m

p 
se

ns
or

. F
ol

lo
w

 M
nD

O
T

 te
m

p 
gu

id
an

ce
.  

T
ur

no
ve

r =
 1

4 
ye

ar
s.

  

A
ll 

tr
uc

ks
 p

re
w

et
tin

g 
in

 1
0 

ye
ar

s.
  A

dd
 a

 c
ou

pl
e 

of
 b

ri
ne

 
un

its
/y

ea
r. 

 
T

ry
 tr

ea
te

d 
sa

lt 
(C

le
ar

 L
an

e)
 

C
al

ib
ra

te
 a

nn
ua

lly
. 

R
ob

bi
ns

da
le

 
D

ry
 s

al
t/s

an
d 

m
ix

tu
re

.  
  

T
ur

no
ve

r =
 7

 y
ea

rs
. 

N
ot

 c
al

ib
ra

te
d.

 

In
te

re
st

ed
 in

 E
PO

K
E

. M
ay

 re
co

m
m

en
d 

as
 p

ar
t o

f c
ap

ita
l b

ud
ge

t. 
  

C
al

ib
ra

te
 s

pr
ea

de
rs

 a
nn

ua
lly

.  
 

R
ev

ie
w

 C
IP

 fo
r s

al
t s

to
ra

ge
 a

nd
 a

pp
lic

at
io

n 
te

ch
no

lo
gi

es
.  

 
H

en
ne

pi
n 

C
ou

nt
y 

Sn
ow

 a
nd

 Ic
e 

C
on

tr
ol

 M
an

ua
l u

se
d 

to
 s

et
 p

ol
ic

y 
fo

r:
 

1.
 

U
se

 o
f s

tr
ai

gh
t s

al
t, 

tr
ea

te
d 

sa
lt,

 o
r s

al
t s

an
d 

m
ix

 d
ep

en
de

nt
 u

po
n 

A
D

T 
vo

lu
m

es
, t

em
pe

ra
tu

re
, a

nd
 w

ea
th

er
 c

on
di

tio
ns

. 
2.

 
R

at
es

 o
f p

ro
du

ct
 a

nd
 ra

tio
 o

f s
al

t/s
an

d 
m

ix
tu

re
 to

 b
e 

us
ed

 fo
r g

iv
en

 A
D

T 
vo

lu
m

es
, t

em
pe

ra
tu

re
 a

nd
 w

ea
th

er
 c

on
di

tio
ns

. 
3.

 
Le

ve
l o

f s
er

vi
ce

 b
as

ed
 o

n 
en

d 
of

 s
to

rm
. 

E
qu

ip
m

en
t c

on
si

st
s 

of
 ta

nd
em

 a
nd

 s
in

gl
e 

ax
le

 tr
uc

ks
 e

qu
ip

pe
d 

w
ith

 ta
ilg

at
e 

or
 

ho
pp

er
 s

an
de

rs
 

Fo
re

m
an

 a
nd

 S
up

er
vi

so
rs

' t
ru

ck
s 

an
d 

se
le

ct
 p

lo
w

in
g 

eq
ui

pm
en

t a
re

 e
qu

ip
pe

d 
w

ith
 a

m
bi

en
t a

nd
 p

av
em

en
t t

em
pe

ra
tu

re
 s

en
so

rs
 

B
eg

in
 a

n 
an

ti-
ic

in
g 

pr
og

ra
m

 fo
r b

ri
dg

es
 a

nd
 s

el
ec

t r
oa

dw
ay

 a
re

as
. 

M
on

ey
 b

ud
ge

te
d 

fo
r 2

00
6,

 u
se

 to
 o

cc
ur

 o
n 

th
ir

d 
sh

if
t. 

Pu
rc

ha
se

 o
f 2

- 2
,5

00
 to

 3
,0

00
 g

al
lo

n 
ta

nk
er

 tr
uc

ks
 fo

r a
nt

i-
ic

in
g 

ap
pl

ic
at

io
n.

 
 E

qu
ip

 a
ll 

ap
pl

ic
at

io
n 

tr
uc

ks
 w

ith
 A

V
L 

an
d 

ab
ili

ty
 fo

r a
ut

om
at

ed
 

da
ta

 c
ap

tu
re

. 
Fl

ee
t t

ur
no

ve
r 1

0 
ye

ar
s 



  

2 

T
A

B
L

E
 A

2.
 P

R
O

D
U

C
T

 S
T

O
C

K
PI

L
E

S 
 

 M
E

P 
= 

M
ax

im
um

 E
xt

en
t P

ra
ct

ic
ab

le
 

C
IT

Y
 

C
U

R
R

E
N

T
 A

C
T

IV
IT

IE
S 

PR
O

PO
SE

D
 B

M
PS

 
B

ro
ok

ly
n 

C
en

te
r 

E
nc

lo
se

d 
bl

dg
 o

n 
im

pe
rv

io
us

 s
ur

fa
ce

, s
m

al
l d

et
en

tio
n 

ar
ea

 th
at

 re
tu

rn
s 

al
l w

at
er

, m
in

im
al

 ru
no

ff
.  

A
t M

E
P.

 

B
ro

ok
ly

n 
Pa

rk
 

E
nc

lo
se

d 
bl

dg
 o

n 
im

pe
rv

io
us

 s
ur

fa
ce

, m
in

im
al

 ru
no

ff
 - 

go
es

 to
 p

on
d,

 
sp

ill
ag

e 
pu

sh
ed

 b
ac

k 
in

to
 b

ld
g.

  
A

t M
E

P.
 

C
ry

st
al

 
E

nc
lo

se
d 

bl
dg

, h
al

f o
f r

un
of

f g
oe

s 
to

 d
ra

in
ag

e 
po

nd
.  

Fu
tu

re
, i

m
pr

ov
e 

ru
no

ff
 d

et
en

tio
n 

w
/b

et
te

r p
on

d 
fa

ci
lit

y.
  W

or
ki

ng
 o

n 
it 

no
w

. 

M
ap

le
 G

ro
ve

 
C

ov
er

ed
 o

n 
as

ph
al

t. 
 

 

M
in

ne
ap

ol
is

 
 

 
M

in
ne

ap
ol

is
 

Pa
rk

s 
U

se
 C

ity
 o

f M
in

ne
ap

ol
is

’ s
to

ck
pi

le
s.

 
 

N
ew

 H
op

e 
E

nc
lo

se
d 

bl
dg

 o
n 

im
pe

rv
io

us
 s

ur
fa

ce
, d

et
en

tio
n 

po
nd

.  
A

t M
E

P.
 

O
ss

eo
 

N
o 

sa
lt 

st
or

ag
e 

in
 w

at
er

sh
ed

. 
C

ov
er

ed
 o

n 
as

ph
al

t. 
Sp

ill
ag

e 
pu

sh
ed

 b
ac

k 
in

to
 s

he
d.

   

H
en

ne
pi

n 
C

ou
nt

y 
is

 b
ui

ld
in

g 
a 

ne
w

 fa
ci

lit
y 

in
 2

00
5 

w
he

re
 th

e 
C

ity
 w

ill
 

st
or

e 
th

e 
bu

lk
 o

f i
ts

 m
at

er
ia

l. 
  

Pl
ym

ou
th

 
Fa

ci
lit

y 
is

 o
ut

si
de

 w
at

er
sh

ed
 

 

R
ob

bi
ns

da
le

 
Sa

lt 
an

d 
sa

nd
 p

ile
s 

on
 im

pe
rv

io
us

 s
ur

fa
ce

, t
ar

pe
d.

  
Sa

lt 
sh

ed
 in

 2
00

5 
bu

dg
et

. 

H
en

ne
pi

n 
C

ou
nt

y 
A

ll 
st

or
ag

e 
ar

ea
s 

ar
e 

in
 e

nc
lo

se
d 

bu
ild

in
gs

 w
ith

 im
pe

rv
io

us
 fl

oo
rs

 
R

un
of

f f
ro

m
 lo

ad
in

g 
ar

ea
 g

oe
s 

to
 s

to
rm

 s
ew

er
 c

on
ne

ct
io

ns
 

Lo
ad

in
g 

ar
ea

 s
pi

lls
 a

re
 p

us
he

d 
ba

ck
 in

to
 b

ui
ld

in
g 

 



  

3 

T
A

B
L

E
  A

3.
 O

PE
R

A
T

O
R

 T
R

A
IN

IN
G

 

 

C
IT

Y
 

C
U

R
R

E
N

T
 A

C
T

IV
IT

IE
S 

PR
O

PO
SE

D
 B

M
PS

 
B

ro
ok

ly
n 

C
en

te
r 

A
nn

ua
l d

ri
ve

r t
ra

in
in

g.
  R

ev
ie

w
 a

pp
lic

at
io

n 
pr

oc
ed

ur
es

 w
ith

 d
ri

ve
rs

 a
fte

r 
ea

ch
 e

ve
nt

. 
C

on
si

de
r o

ut
re

ac
h 

tr
ai

ni
ng

 (L
T

A
P)

 if
 fu

nd
s 

av
ai

la
bl

e.
   

B
ro

ok
ly

n 
Pa

rk
 

A
tte

nd
 a

nn
ua

l s
no

w
 p

lo
w

/ic
e 

co
nt

ro
l m

ee
tin

g.
   

T
al

k 
to

 d
ri

ve
rs

 w
ho

 u
se

 m
or

e 
sa

lt.
  

Pr
ov

id
e 

ad
di

tio
na

l t
ra

in
in

g.
   

C
ry

st
al

 
 

 
M

ap
le

 G
ro

ve
 

 
 

M
in

ne
ap

ol
is

 
V

en
do

rs
, M

n/
D

O
T

, L
T

A
P,

 a
nd

 in
te

rn
al

 tr
ai

ne
rs

 re
vi

ew
, b

ri
ng

 to
 a

nd
 

di
sc

us
s 

pr
ac

tic
es

 a
nd

 m
et

ho
ds

 o
r m

at
er

ia
l a

pp
lic

at
io

ns
 w

ith
 th

e 
w

or
k 

fo
rc

e.
 

A
dd

iti
on

al
 tr

ai
ni

ng
 is

 a
lw

ay
s 

a 
ne

ed
 a

s 
eq

ui
pm

en
t a

nd
 m

at
er

ia
l p

ra
ct

ic
es

 
ch

an
ge

.  
 

M
in

ne
ap

ol
is

 
Pa

rk
s 

 
A

nn
ua

l o
pe

ra
to

r t
ra

in
in

g.
 

E
st

ab
lis

h 
in

-h
ou

se
 w

ri
tte

n 
pr

oc
ed

ur
es

.  
 

N
ew

 H
op

e 
O

pe
ra

to
rs

 u
se

 th
ei

r o
w

n 
ju

dg
m

en
t. 

H
av

e 
se

ns
or

s 
in

 tr
uc

k.
 N

ee
d 

to
 re

tr
ai

n 
an

d 
ca

lib
ra

te
 e

ve
ry

 y
ea

r 
 

O
ss

eo
 

N
on

e.
 

Pr
ov

id
e 

ad
di

tio
na

l t
ra

in
in

g.
   

Pl
ym

ou
th

 
 

Im
pr

ov
e 

dr
iv

er
 tr

ai
ni

ng
. 

 N
ee

d 
tr

ai
ni

ng
 b

y 
ve

nd
or

s.
  

R
em

in
d 

dr
iv

er
s 

ho
w

 m
uc

h 
sa

lt 
th

ey
're

 u
si

ng
. 

R
ob

bi
ns

da
le

 
 

 
H

en
ne

pi
n 

C
ou

nt
y 

A
nn

ua
l d

ri
ve

r t
ra

in
in

g 
w

ith
 e

qu
ip

m
en

t v
en

do
rs

 fo
r p

ro
pe

r c
al

ib
ra

tio
n 

of
 

eq
ui

pm
en

t. 
O

pe
ra

to
rs

 a
tte

nd
 a

nn
ua

l s
no

w
 a

nd
 ic

e 
co

nt
ro

l d
is

tr
ic

t m
ee

tin
gs

. 
M

an
ag

em
en

t r
ev

ie
w

s 
ap

pl
ic

at
io

n 
da

ta
 w

ith
 o

pe
ra

to
rs

 th
at

 a
pp

ea
r t

o 
be

 
us

in
g 

th
e 

pr
od

uc
t i

nc
or

re
ct

ly
 

A
ut

om
at

e 
th

e 
ga

th
er

in
g 

of
 d

at
a 

th
ro

ug
h 

th
e 

us
e 

of
 A

V
L 

D
ev

el
op

 a
dd

iti
on

al
 a

nn
ua

l t
ra

in
in

g 
w

ith
 M

nD
ot

, a
nd

 L
T

A
P 



  

4 

T
A

B
L

E
 A

4.
  C

L
E

A
N

-U
P 

/ S
N

O
W

 S
T

O
C

K
PI

L
IN

G
 

 

C
IT

Y
 

C
U

R
R

E
N

T
 A

C
T

IV
IT

IE
S 

PR
O

PO
SE

D
 B

M
PS

 
B

ro
ok

ly
n 

C
en

te
r 

Pl
ow

 A
SA

P,
  

N
o 

ha
ul

in
g 

un
le

ss
 p

ro
bl

em
at

ic
.  

Sw
ee

p 
A

SA
P 

in
 s

pr
in

g 
an

d 
fa

ll.
  

E
va

lu
at

e 
an

nu
al

ly
. 

B
ro

ok
ly

n 
Pa

rk
 

Pl
ow

 A
SA

P,
  

no
 h

au
lin

g.
  

Sw
ee

p 
A

SA
P 

in
 s

pr
in

g 

E
va

lu
at

e 
an

nu
al

ly
. 

C
ry

st
al

 
Pl

ow
 A

SA
P.

  
H

au
l f

ro
m

 s
om

e 
cu

l-
de

-s
ac

s 
- g

oe
s 

to
 o

ld
 fi

el
d 

at
 a

ir
po

rt
.  

Li
ttl

e/
no

 s
al

t c
on

te
nt

.  
 

Sw
ee

p 
5-

6 
tim

es
 a

nn
ua

lly
, i

n 
sp

ri
ng

 A
SA

P.
 

E
va

lu
at

e 
an

nu
al

ly
. 

M
ap

le
 G

ro
ve

 
H

au
l s

no
w

.  
V

ac
uu

m
 s

w
ee

p 
2x

/y
ea

r. 
O

th
er

 s
w

ee
pi

ng
 th

ru
-o

ut
 y

ea
r i

nc
lu

di
ng

 w
in

te
r. 

 
E

va
lu

at
e 

an
nu

al
ly

. 

M
in

ne
ap

ol
is

 
A

rt
er

ia
ls

 p
lo

w
ed

 im
m

ed
ia

te
ly

, r
es

id
en

tia
l n

ex
t d

ay
.  

Sp
ri

ng
/f

al
l c

om
pr

eh
en

si
ve

 s
w

ee
pi

ng
. A

ct
ua

lly
 s

w
ee

p 
5-

6 
tim

es
/y

ea
r. 

Pa
rk

w
ay

s 
on

 1
1 

to
15

-d
ay

 c
yc

le
. W

at
er

sh
ed

s 
on

 3
0-

da
y 

cy
cl

e.
 C

ri
tic

al
 w

at
er

sh
ed

s 
re

ge
ne

ra
tiv

e 
sw

ee
pe

r. 
T

ie
r s

ys
te

m
.  

E
va

lu
at

e 
an

nu
al

ly
. 

M
in

ne
ap

ol
is

 
Pa

rk
s 

N
o 

ha
ul

in
g 

an
d 

no
 s

to
ck

pi
lin

g.
 V

ac
uu

m
 s

w
ee

p 
al

l y
ea

r l
on

g.
 S

w
ee

p 
al

on
g 

pa
rk

w
ay

 if
 

ci
ty

 c
an

't.
  

E
va

lu
at

e 
an

nu
al

ly
. 

N
ew

 H
op

e 
Pl

ow
 A

SA
P.

   
M

in
im

al
 h

au
lin

g.
  

Sw
ee

p 
sp

ri
ng

 &
 fa

ll,
 e

ar
ly

 w
in

do
w

 in
 s

pr
in

g 
(c

on
tr

ac
te

d)
.  

E
va

lu
at

e 
an

nu
al

ly
. 

O
ss

eo
 

Pl
ow

 A
SA

P.
  

H
au

l s
no

w
 o

ff
 o

f C
en

tr
al

 a
nd

 in
te

rs
ec

tio
ns

 a
lo

ng
 8

1.
  P

ile
d 

on
 fi

el
d 

be
hi

nd
 

E
le

m
en

ta
ry

 S
ch

oo
l. 

Sw
ee

p 
st

re
et

s 
5-

6 
tim

es
 a

 y
ea

r. 
 C

en
tr

al
 d

on
e 

A
SA

P 
in

 S
pr

in
g 

an
d 

th
en

 m
on

th
ly

. 

E
va

lu
at

e 
an

nu
al

ly
. 

Pl
ym

ou
th

 
Pl

ow
 A

SA
P.

 P
lo

w
s 

ac
tiv

e 
du

ri
ng

 s
to

rm
s.

   
N

o 
ha

ul
in

g.
  

Sw
ee

p 
A

SA
P,

 a
nn

ua
lly

. B
ro

om
 w

or
ks

 a
ll 

ye
ar

 lo
ng

 a
fte

r s
to

rm
s.

 V
ac

uu
m

-a
ss

is
te

d 
sw

ee
pi

ng
.  

M
ay

 h
av

e 
to

 h
au

l d
ow

nt
ow

n.
 

E
va

lu
at

e 
an

nu
al

ly
. 

R
ob

bi
ns

da
le

 
Pl

ow
 A

SA
P;

 h
av

e 
tw

o 
ar

ea
s 

fo
r s

to
ck

pi
lin

g.
  S

w
ee

p 
4x

/y
ea

r. 
 

E
va

lu
at

e 
an

nu
al

ly
. 

H
en

ne
pi

n 
C

ou
nt

y 
Pl

ow
 A

SA
P 

N
o 

ha
ul

in
g 

un
le

ss
 re

qu
es

te
d 

by
 c

ity
 

W
ill

 c
le

ar
 b

ri
dg

e 
de

ck
s 

of
 s

no
w

 b
ut

 d
is

po
se

 o
f o

n 
ro

ad
si

de
 a

re
a 

A
nn

ua
lly

 s
w

ee
p 

al
l n

ee
de

d 
ro

ad
w

ay
 a

re
as

 
C

le
an

 s
ilt

 tr
ap

s 
in

 v
ar

io
us

 c
at

ch
 b

as
in

s 

E
va

lu
at

e 
an

nu
al

ly
 



  

5 

T
A

B
L

E
 A

5.
  O

N
G

O
IN

G
 R

E
SE

A
R

C
H

 R
E

 S
A

L
T

 A
L

T
E

R
N

A
T

IV
E

S 
C

IT
Y

 
C

U
R

R
E

N
T

 A
C

T
IV

IT
IE

S 
PR

O
PO

SE
D

 B
M

PS
 

B
ro

ok
ly

n 
C

en
te

r 
N

et
w

or
k 

w
/o

th
er

 o
rg

an
iz

at
io

ns
 re

 n
ew

 p
ro

du
ct

s.
  M

on
ito

r n
ew

 
pr

od
uc

ts
/e

qu
ip

m
en

t -
 C

le
ar

 L
an

e.
 

C
on

tin
ue

 m
on

ito
ri

ng
 o

f n
ew

 p
ro

du
ct

s 
an

d 
eq

ui
pm

en
t f

or
 

ef
fe

ct
iv

en
es

s 
(M

n.
D

O
T

, M
SS

A
, S

U
PP

U
N

E
R

S)
 

B
ro

ok
ly

n 
Pa

rk
 

T
ry

 n
ew

 p
ro

du
ct

s/
eq

ui
pm

en
t -

 C
le

ar
 L

an
e.

 S
he

d 
fo

r p
re

w
et

tin
g.

 
 

C
ry

st
al

 
C

he
ck

 o
ut

 e
le

ct
ro

ni
c 

co
nt

ro
ls

 o
n 

sa
nd

er
s.

 
 

M
ap

le
 G

ro
ve

 
H

as
 tr

ie
d 

se
ve

ra
l n

ew
 p

ro
du

ct
s.

 F
ut

ur
e:

 N
o 

ch
an

ge
. 

 
M

in
ne

ap
ol

is
 

 M
n/

D
O

T
 d

oe
s 

de
ep

 re
se

ar
ch

,  
C

ity
 a

ct
iv

el
y 

re
se

ar
ch

es
. H

as
 li

m
ite

d 
la

b.
 R

es
ea

rc
h 

C
le

ar
 L

an
e 

– 
 

C
ur

re
nt

 re
se

ar
ch

= 
do

es
 th

e 
pr

od
uc

t d
o 

w
ha

t i
t c

la
im

s 
--

 d
et

er
m

in
e 

if
 

be
tte

r/
w

or
se

 th
an

 w
ha

t w
e'

re
 c

ur
re

nt
ly

 d
oi

ng
/u

si
ng

.  
D

et
er

m
in

e 
w

he
re

 to
 d

o 
B

M
Ps

 --
 is

 it
 g

iv
in

g 
us

 b
an

g 
fo

r t
he

 b
uc

k?
 

Lo
ok

in
g 

to
 p

ar
tn

er
 w

/S
t. 

Pa
ul

. M
gC

l 2
 tr

uc
k.

 

C
on

tin
ue

 re
se

ar
ch

 d
ep

ar
tm

en
t. 

  
R

es
ea

rc
h 

C
le

ar
 L

an
e.

 

M
in

ne
ap

ol
is

 
Pa

rk
s 

U
se

 C
ity

 o
f M

in
ne

ap
ol

is
’ r

es
ea

rc
h.

 
C

on
si

de
ri

ng
 p

ilo
t p

ro
je

ct
 to

 te
st

 a
nt

i-
ic

in
g 

m
at

er
ia

ls
.  

 

N
ew

 H
op

e 
In

ve
st

ig
at

e 
ne

w
 p

ro
du

ct
s,

 e
qu

ip
m

en
t, 

an
d 

m
et

ho
ds

.  
 

W
ill

 p
ro

ba
bl

y 
tr

y 
C

le
ar

 L
an

e 
ne

xt
 y

ea
r. 

O
ss

eo
 

N
on

e.
 

In
ve

st
ig

at
e 

an
d 

m
on

ito
r n

ew
 p

ro
du

ct
s,

 e
qu

ip
m

en
t, 

an
d 

m
et

ho
ds

. 
Pl

ym
ou

th
 

In
ve

st
ig

at
e 

ne
w

 p
ro

du
ct

s,
 e

qu
ip

m
en

t, 
an

d 
m

et
ho

ds
.  

 
T

ry
 n

ew
 p

ro
du

ct
s 

as
 fe

as
ib

le
.  

 
R

ob
bi

ns
da

le
 

 
M

on
ito

r n
ew

 p
ro

du
ct

s/
eq

ui
pm

en
t. 

H
en

ne
pi

n 
C

ou
nt

y 
A

tte
nd

 c
on

fe
re

nc
es

 to
 s

ta
y 

cu
rr

en
t o

n 
te

ch
no

lo
gy

 a
nd

 m
on

ito
r t

ec
hn

ic
al

 
pu

bl
ic

at
io

ns
 a

nd
 tr

ad
e 

jo
ur

na
ls

 
In

ve
st

ig
at

e 
an

d 
tr

y 
ne

w
 p

ro
du

ct
s,

 e
qu

ip
m

en
t a

nd
 m

et
ho

ds
 

N
et

w
or

k 
w

ith
 o

th
er

 a
ge

nc
ie

s 

 

 




