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Project Summary 
 
Name of Applicant: Mojave Desert Air Quality Management District (MDAQMD) 
Project Director/Principal Investigator: Alan J. DeSalvio 
 
Project Title: Can Green Take the Heat?: Evaluating the Use of  Cordless Zero-
Emission Commercial Lawn and Garden Equipment in the Extreme Climate of the  
Mojave Desert 
 
Objectives of the Project: The Mojave Desert region is classified as an “Extreme 
Climate” with hot and windy components.  The objective of our project was to determine 
whether these climate extremes would significantly impact the operation of zero-
emission commercial lawn and garden equipment within the MDAQMD. Conclusion: 
Emphasis was shifted to concentrate on the Heat component of our extreme 
weather.  We felt it was too difficult, out in the field, to accurately measure the 
impact of wind on the products being tested. 
 
Description of the Project: The MDAQMD partnered with local professional landscapers 
(i.e. government agencies) to test various types of lawn and garden equipment.  
Landscapers documented the operation of this equipment under the following 
conditions: extreme heat (90˚ and above). Conclusion: As stated above, we 
determined that accurately measuring the wind would be too difficult in the 
testing field. After discussion with equipment providers, we learned that the 
impact of the heat was their primary interest in this project. 
 
Methods to be employed: Equipment was distributed to participating agency personnel, 
along with Evaluation Survey.  Survey was to be completed weekly and returned to 
MDAQMD one time for every one month period to document performance of equipment 
in field.  Factors evaluated were to include daily temperature(s), wind factor, length of 
daily use and length of daily charge, type of plant material equipment used on, ease of 
use, maintenance and problems/solutions. Conclusion: Once the form was 
developed, it became clear that completing the form weekly was too onerous for 
the field personnel.  Therefore, in conjunction with ARB and our demonstration 
partners, we determined that the survey forms would be taken for the first week 
of each of the test months (July, August and September.) July was moved to the 
second week due to the shortened holiday work week. Wind Factor was removed 
from the criteria.  
 
Potential Benefits and Outcomes:  Testing the equipment in the MDAQMD provided a 
benefit to the equipment partner that does not exist in other parts of California. The 
extreme climate of the MDAQMD cannot be duplicated in other APCD’s.  This test 
allowed the manufacturer to receive performance data that cannot be replicated in 
California, but may be applicable to other parts of the country and/or other countries.  
Knowing how the equipment performs in our climate provides the manufacturer with 
knowledge that can be useful elsewhere. Conclusion: Review of the Survey Forms 
completed does, as suspected, indicate that the heat has a significant impact on 



the performance of the equipment. The majority of temperatures reported on the 
Survey Forms were above 90° and often over 100°. Temperatures of this extreme 
occur occasionally in other air pollution control districts within California, but are 
not found in other areas of California on a daily basis. After sharing our initial 
findings with them, ARB Staff asked that we speak with other APCDs preparing to 
conduct their AQIP Projects and share our outcomes with them for use in 
developing their own test processes. 
 
Major Participants:  MDAQMD and City of Victorville, CA Public Works Department 
Landscape Maintenance Districts and Parks Operations (CITY) was selected for the 
initial phase of project.  Other agencies were to be added at later phases as additional 
cordless zero-emission equipment becomes available and the use of the equipment is 
at capacity within the City of Victorville staff. Conclusion: Once we met with the 
technology partners, it became clear that they had proprietary concerns that 
would prevent us from testing two different brands of equipment with the same 
technology demonstrator.  Therefore, MDAQMD Staff contacted the Hesperia 
Parks and Recreation Department and they agreed to join our project. The City of 
Victorville Public Works Department tested Stanley, Black and Decker (SBD) 
equipment and Hesperia Parks tested Stihl (STIHL) equipment.  Both agencies 
tested the MTD Riding Mower. 
 
Requested Funding Amount: $15,000 
District Match: $20,000 Total - $15,000 Cash and $5,000 In-Kind Funds 
 



Project Narrative 
 
Name of Applicant: Mojave Desert Air Quality Management District (MDAQMD) 
 
Project Title: Can Green Take the Heat?: Evaluating the Use of  Cordless Zero-
Emission Commercial Lawn and Garden Equipment in the Extreme Climate of the 
Mojave Desert 
 
Industry Partner: City of Victorville, CA Public Works Department Landscape 
Maintenance Districts and Parks Operations 
 
Technology Demonstrator: To Be Identified. MDAQMD feels confident that a technology 
demonstrator can be found, based upon our successful implementation of our 
residential LGER Program. 
 
Requested Funding Amount: $15,000 
 
Narrative: 
 
Relevance to the Solicitation Objective and Potential Emission Reduction Benefits 
 
The Mojave Desert region is classified as an “Extreme Climate” (Köppen-Geiger 
Climate ID) with hot and windy components.   Köppen-Geiger defines our area as BWh: 
a dry desert with annual average temperature of greater than 64.4 degrees F.  The 
objective of our project was to determine whether these climate extremes would 
significantly impact the operation of zero-emission commercial lawn and garden 
equipment within the MDAQMD.  When developing and deploying advanced 
technologies to meet California’s longer-term, post 2020 air quality goals, it is necessary 
to test the equipment in all areas of the state, due to the diversity of climates within.  
Staff believed that the Mojave Desert portion of the MDAQMD jurisdiction provides the 
only area within the State where the test equipment can be tested for extreme heat and 
wind conditions.  MDAQMD is non-attainment for PM10 and PM 2.5. Staff believed that 
the winds which accompany the high heat of the desert could result in abrasive 
particulate matter (dust) which may impact the operation of the equipment.  Batteries, 
by their operational design, use outside air to cool.  Staff surmised that the extreme 
temperature of the ambient air used to cool the batteries during operation may cause 
the batteries to malfunction and overheat. Conclusion: Heat had a significant impact 
on the length of time that the battery held the charge, often reducing the time by 
50% or more from the manufacturer’s recommendation. As outlined above, wind 
was not studied in this test. 
 
Funding the MDAQMD demonstration project will meet the goals of the ARB to fund an 
emerging strategy that has the potential to provide real and surplus cost effective 
emission reductions.  The MDAQMD already participates in the Carl Moyer program 
and the LGER Program.  Our District is not eligible for Prop 1B funding. Therefore, 
District participation in this AQIP program will add to our arsenal of current programs 



already designed to provide real and surplus cost effective emission reductions in 
criteria and toxic air pollutants.  As a District of non-attainment for several pollutants, the 
MDAQMD welcomes this opportunity to demonstrate equipment which may accelerate 
implementation of new cleaner technologies in the cordless zero-emission    
commercial lawn and garden equipment sector. Conclusion: The equipment tested 
was not capable of meeting the tasks required for use in a commercial setting. 
Demonstrators reported problems with the length of time the battery would hold a 
charge and the frequency with which they were required to change batteries 
because of this. There was a significant negative impact on their work schedule 
from the use of the equipment.  At one point, workers with the City of Victorville 
were threatening to stop using the SBD equipment due to its poor performance. 
Demonstrators indicated that the equipment was not heavy duty enough to 
perform the tasks required in a commercial landscape setting.  The only positive 
reported was the quiet operating sound and the fact that the equipment weighed 
less than the traditional powered equipment they normally used. 
 
Cordless zero-emission commercial lawn and garden equipment is not readily available 
in today’s marketplace. Our demonstration project involved testing of zero-emission 
cordless equipment by professional landscapers employed by the City of Victorville, CA 
and the Hesperia, CA Parks Department.  These staff members use gasoline powered 
equipment on a daily basis to perform landscape maintenance in median strips, parks, 
along sidewalks and in other common areas of the community.  MDAQMD replaced the 
gas-powered equipment currently being used with cordless zero-emission equipment for 
the duration of the demonstration period, thereby providing immediate reductions of 
criteria pollutant and greenhouse gas emissions.  At the end of the test period, 
demonstrators were given the equipment for their continued use.  With a positive testing 
result MDAQMD was hopeful that, in the future, the demonstrators will choose to 
replace all of their gas-powered lawn and garden equipment with cordless zero-
emission technology.  Conclusion: We determined that “commercial” equipment 
would be that equipment that was capable of performing for extended periods of 
time for a project that would be above and beyond what would be used in a 
residential setting. Zero-emission cordless equipment to meet this specification 
(as manufactured) does not exist in today’s marketplace. Therefore, we tested the 
only equipment available: zero-emission cordless equipment designed for 
residential use. This equipment was used on a daily basis which temporarily 
reduced the amount of pollution by replacing the normally operated gas powered 
equipment.  At the end of the project, the equipment was fully depreciated by the 
MDAQMD and given to the demonstrators in September 2012.  At this point, 
several of the pieces of the SBD equipment were no longer operable.  The 
majority of the STIHL equipment is operable.  In speaking with the field 
supervisors for both demonstrators, MDAQMD Staff learned that their plans are to 
mothball the cordless equipment and only use it when their gas powered 
equipment is not available. Note: While the AQIP was initially supposed to be 
conducted over a two year period, our testing needed to occur during the hot 
summer months.  Therefore, with ARB approval, the summer of 2012 was 
selected in order to meet AQIP Program deadlines.  Due to the poor performance 



of the tested equipment, it is very clear that the equipment would not have lasted 
for an extended test period. 
 
Commercial small off-road engines (SORE) (i.e. lawn and garden equipment) represent 
only 10% of the population and yet contribute 70% of SORE emissions. Reducing the 
number of small off-road engines through the use of innovative technology will help 
California achieve its air quality goals by significantly reducing criteria pollutant and 
greenhouse gas emissions. Funding an in-use demonstration program will allow 
operators to gain hands-on experience without an expensive risk. Buying down the 
current price of the equipment will accelerate sales of this new technology by offsetting 
some of the higher costs associated with bringing new technologies to the marketplace.  
 
The estimated cost effectiveness of the technology in dollars per ton of criteria pollutant 
reduced is $19,384, using the current Carl Moyer Program cost effectiveness 
methodology. Please See Potential Emission Reduction Benefits Sheet Attached. 
Conclusion: Even when provided the equipment free of charge, technology 
demonstrators in this project have indicated that they will return to the original 
gas powered equipment they previously used. Performance issues with the 
equipment prevent the demonstrators from meeting their work schedule when 
using the zero-emission cordless equipment used in this project. 
 
 
Match Funding and Financial Capabilities:  The MDAQMD has requested funding in the 
amount of $15,000 from ARB. On May 23, 2011, the Governing Board of the MDAQMD 
approved a District Match of $20,000 Total: $15,000 Cash and $5,000 In-Kind Funds in 
the form of Administrative Support Services.  The Board Resolution was in place prior to 
the June 22, 2011 deadline in the grant requirements. The MDAQMD Match exceeds 
the 50% requirement for this Grant Solicitation. No grant funding will be dependent on 
any other solicitation. 
 
Additionally, the City of Victorville has committed its personnel to safely operate and 
maintain this equipment on a regular basis in order to test the equipment on a year 
round basis.  The equipment operators and their supervisors have also pledged to 
complete the weekly evaluations of the equipment and to return those evaluations once 
each month. 
 
Please See Attached Budget. 
Please See Letter of Commitment from Industry Partner – City of Victorville, CA 
 
Project Objective and Work Plan 
 
The residential LGER Program conducted by the MDAQMD has been very successful in 
bringing cordless zero-emission equipment to the residents of our area.  In 2010, the 
program distributed 100 mowers. In 2011, the MDAQMD conducted a direct exchange 
event where 335 mowers were distributed. The significant increase in the size of the 
program demonstrates that there is an interest in cordless zero-emission lawn and 



garden equipment within the District and that District staff is capable of securing a 
manufacturer to partner with us in projects similar to the demonstration project under 
consideration.  Due to the short time frame associated with the release and deadline for 
the AQIP Demonstration Grant, District Staff has been unable to identify a technology 
demonstrator for our project.  Based upon our past success with our residential Lawn 
and Garden Equipment Program, MDAQMD is confident of our ability to engage a 
technology demonstrator for this project in a timely manner. Conclusion: MDAQMD 
was unable to locate a vendor of commercial zero-emission cordless electric 
equipment for this project and we do not believe such (commercial) equipment 
exists. As stated above, we used residential grade equipment which proved 
unable to perform in a commercial setting. 
 
Specific Goals 

 Evaluate performance of equipment in field. 
 Evaluate effects of heat on equipment. 
 Evaluate effects of wind on equipment. 
 Evaluate ease of operation, maintenance required and ability to retain charge. 

 
Tasks 
 
Phase 1: Apply for and receive grant.  Sign agreement and return Board resolution. 
Completed. 
 
Phase 2: Research Technology Demonstrator.  Select Technology Demonstrator.  

    Prepare MOU with industry partner, City of Victorville, CA. 
 

NOTE: Demonstration of Equipment will be conducted in 3 Phases in order to allow 
technology demonstrator the time needed to develop equipment. As equipment 
becomes available it will be added to project schedule. 
Conclusion: Added Hesperia Parks Department due to proprietary concerns of 
equipment vendors. MOUs signed with both partners. 
 
Phase 3: Order Equipment for First Stage of Demonstration. Instruct operators and 
begin using equipment in field. The collection of the first data will begin. Six months 
after initial start, an interim report will be given to ARB. 
Initial report completed and submitted with first Request for Disbursement in 
August 2012. 
 
Phase 4: Order Equipment for Second Stage of Demonstration. Instruct operators and 
begin using equipment in field. The collection of the second data will begin. Six months 
after initial start, an interim report will be given to ARB. All equipment was ordered at 
beginning of project, therefore eliminating this phase. 
 
Phase 5: Order Equipment for Third Stage of Demonstration. Instruct operators and 
begin using equipment in field. The collection of the third data will begin. Six months 



after initial start, an interim report will be given to ARB. All equipment was ordered at 
beginning of project, therefore eliminating this phase. 
 
Phase 6: The compilation of the entire project data will begin. Three months after 
collection of the final data, a final report will be given to ARB. Final Report delayed 30 
days for equipment usage download by SBD. 
 
Quantitative Milestones 
 

Start Date

Scheduled 
Completion 

Date

Actual 
Completion 

Date

Interim 
Report to 

ARB
Apply for Grant 4/11/2011 5/11/2011 5/11/2011
Grantee Selected 5/11/2011 5/27/2011  
Signed Agreement/Resolution Returned 5/27/2011 6/22/2011  
Research Technology Demonstrator 7/1/2011 8/1/2011
Select Technology Demonstrator 8/10/2011 8/30/2011
MOU w/ Victorville 5/27/2011 6/22/2011
Order 1st Equipment;Train 9/6/2011 9/20/2011
1st Data Collection Begins 10/01/11 3/30/2012 5/12/2011
Order 2nd Equipment:Train 2/1/2012 2/28/2012
2nd Data Collection Begins 3/1/2012 3/30/2013 11/1/2012
Order 3rd Equipment:Train 9/1/2012 3/30/2013
3rd Data Collection Begins 10/1/2012 3/30/2013 5/1/2013
Final Report to ARB 4/1/2013 6/1/2013  
 
This project was conducted over three months during the summer of 2012.  Draft 
Final Report was available in November 2012. Final report was delayed until 
March 2013 to allow SBD to download their equipment usage data from the 
demonstration equipment. 
 
Test Sites, Data Collected and Test Methods 
The Test Site will include the Public Works and Parks Operations and Maintenance 
Facilities for the City of Victorville, CA.  Data will be collected by CITY employees using 
a weekly evaluation form which they will complete.  The forms will be sent to the 
MDAQMD on a monthly basis for analysis. The Test Method will be actual field use 
following manufacturer’s recommendations and instructions. 
 
If needed during the course of testing, MDAQMD will enlist additional area 
municipalities to implement the testing on a scale equivalent to the funding requested. 
The number of municipal participants will be based upon the number of pieces of 
equipment to be tested.  The goal of the MDAQMD will be to ensure that all equipment 
is being tested on a daily basis in order to fully evaluate the equipment performance and 
attain the maximum amount of emissions reductions possible. 
 
The Hesperia Parks Department also participated in this project. Both 
demonstration partners completed the same survey forms and returned them to 
the MDAQMD as scheduled. 



Budget and Source of Funding 
Equipment Purchase of $15,000 will be funded by AQIP Demonstration Grant Funds 
with 50% ($15,000) matching funds from MDAQMD for total equipment funds of 
$30,000. MDAQMD will provide in-kind funds in the form of administrative support, 
totally an additional $5,000.   
 
CITY will provide staff time as need to perform field testing and preventive maintenance; 
and prepare and submit evaluation forms. 
 
Technology and Innovation 
Zero-emission lawn and garden equipment has advanced considerably since the days 
when use of that equipment often involved the limitations of the electric extension cord 
available.  Today, cordless zero-emission residential lawn and garden equipment is 
readily available and more widely used than previously.  Commercial cordless zero-
emission lawn and garden equipment however, is not widely available. 
 
Whereas residential equipment has limited use, perhaps mowing the lawn and leaf 
blowing once each week; commercial equipment endures much heavier usage, 
sometimes eight hours per day.  In order to make commercial equipment viable, 
manufacturers have had to become technology innovators.  The use of multiple 
technologies with one piece of equipment, for example: Husqvarna’s combination 
battery/solar powered mower, is just one way that manufacturers are addressing the 
need for zero-emission commercial equipment. 
 
Limited battery life (per charge) has been an issue that has limited the introduction of 
commercial cordless equipment.  Most equipment is handheld by the operator. 
Therefore, increasing the size of batteries makes operating equipment impractical due 
to weight.  Batteries become hot during operation, they become hotter under an 
increased and continual load.  Sometimes, fans are used to cool batteries, however, the 
addition of a fan to zero-emission commercial equipment will add to the weight. Most 
equipment then, relies upon the circulation of outside air to cool the battery and allow it 
to continue to operate effectively.  The demonstration project proposed by the 
MDAQMD would test whether the extreme ambient air temperature of our area would 
impede the proper operation of the commercial battery. District Staff is hopeful that 
improved battery technology combined with the use of renewable energy (solar) has 
created viable commercial zero-emission equipment which will operate effectively when 
tested in extreme climate areas such as ours. Demonstration projects such as ours can 
assist manufacturers in pushing commercial equipment closer to the marketplace.  
 
Legislative actions in California continue to push manufacturers toward finding a viable 
solution to the demand for “green” technology in the commercial cordless zero-emission 
field. As California is a major marketplace for lawn and garden equipment, the 
economics of pursuing green technology motivates manufacturers to innovate. 
 



The MDAQMD firmly believes that as these innovations in battery technology for 
commercial equipment evolve, it will be of critical importance that the equipment be field 
tested in an “extreme climate” such as ours. 
 
Conclusion: As hypothesized above, “limited battery life” was a major issue in 
this test.  It was very apparent from the start that the actual time that the battery 
operated was much less than the suggested battery operating time listed by both 
manufacturers, SBD and STIHL.  When MTD Mowers (riding mower) was added to 
the test in July 2012, the mower battery life proved to be the same as the 
manufacturer promised.  The problem with the MTD Mower however was the 
practicality of using it in a commercial setting, for ex.: the mower would need to 
be ridden (or towed) to various parks for mowing. The time and distance that it 
took to get the mower to more than one location used so much battery life that 
there was not enough left to complete the mowing.  Towing the mower defeats 
the purpose of having a zero-emission cordless mower. 
 
It is our belief that, while manufacturers are being pushed toward finding a viable 
solution to the demand for green technology in the field of zero-emission 
cordless commercial lawn and garden equipment, there currently exists no such 
equipment. Staff firmly believes that any effort to mandate the use of zero 
emission cordless commercial lawn and garden equipment will be futile.  Without 
the technology to support the use of such equipment in the commercial field, 
introducing a mandate would be detrimental to those who are voluntarily 
attempting to reduce their use of gasoline powered equipment. 
 
 
Potential for Market Penetration and Commercialization of the Technology 
The target market for this project would be communities located within the MDAQMD, a 
District which is classified as having “extreme climate” conditions.  The targeted 
industries within the MDAQMD would include commercial and professional landscapers 
and landscape maintenance personnel. 
 
For purposes of a control group, the CITY was selected to test the equipment because 
MDAQMD staff felt that their personnel could be relied upon to: 
 

 safely operate the equipment to the manufacturer’s specifications  
 perform regular maintenance on the equipment  
 retain the equipment for the duration of the project 
 accurately record and report their evaluation of the equipment 

 
While the Mojave Desert setting of the MDAQMD is classified as an “extreme climate,” it 
is not the only area to have this designation.  A similar climate to that of the MDAQMD 
test area can also be found in certain portions of Texas, Arizona, New Mexico and the 
Greater Southwestern United States, as well as parts of Oklahoma. Once the test 
equipment has met the rigors of the MDAQMD, it would be safe to say that it could be 
operated anywhere where temperatures are more extreme. 



Conclusion: City and Parks staff met all requirements placed on them for the 
course of this project and they are to be commended for staying the course even 
after the equipment proved unable to meet their operational requirements. As 
MDAQMD Staff suggested, this equipment, when operated in other parts of the 
country with similar climate as our District would have the same result, 
unfortunately, this result is not good or as hoped for initially. 
 
Environmental Justice 
In the proposed project, CITY personnel will operate the test equipment in the 
landscape medians and other common greenspaces surrounding local housing tracts.  
These tracts are most likely to be ones designed to attract young families and/or seniors 
for their livability (maintained greenspaces, close proximity to services).   
 
In this project, the professional landscapers testing the equipment will operate their 
zero-emissions equipment in close proximity to housing without adversely impacting at 
risk populations (children/elderly.)  Demonstrating the ease with which this equipment 
can be operated will encourage landscape professionals working in the area to try the 
equipment and get rid of their old, polluting equipment. Maintaining median strips and 
parks in areas with a high population of seniors and children will demonstrate that this 
equipment is viable for use in caring for residential landscaping. During the 
demonstration project, actual emissions in environmental justice areas will be reduced 
for a period up to two years. 
 
Conclusion: Use of this equipment resulted in emission reduction for a period of 
3 months. Emissions and noise pollution in residential areas, as well as parks 
were reduced, however, the operational failure of this equipment results in it’s 
discontinued use, with a return to the use of gas powered equipment with 
associated emissions and noise. 
  
Project Team Capabilities and Degree of Industry Collaboration 
The MDAQMD has a dedicated grant staff experienced in implementing and 
administering this and similar programs. Such programs include the Mobile Emission 
Reduction Program, Lower Emissions School Bus Replacement Program, and the 
successful implementation of 12 rounds of the Carl Moyer Program. The District’s 
Moyer Program was audited by CARB in 2009 and results of the audit were positive. 
MDAQMD staff has successfully met the stringent criteria of the Carl Moyer Program 
and Staff feels fully qualified to tackle the AQIP guidelines and hence, implement and 
administer a strong LGER program which meets all State requirements. Qualifications 
of key personnel are outlined below:   
 
Alan J. DeSalvio: Supervising Air Quality Engineer.  Mr. DeSalvio has 20 years 
experience administering air quality programs for the MDAQMD.  He has extensive 
experience in quantifying emissions reductions.   
 
Holly Noel: Air Quality Specialist/Grants Programs Coordinator. Ms. Noel has a Master 
of Public Administration degree and approximately 15 years experience in program 



administration.  She implemented a large community based water conservation 
demonstration program for the Mesa Consolidated Water District (Costa Mesa) and 
currently coordinates the MDAQMD LGER, AB 2766 and Carl Moyer Programs.  She 
has extensive community outreach and public affairs experience.  Ms. Noel will be 
responsible for day to day operations of the project. 
 
City of Victorville, CA Public Works Department Landscape Maintenance Districts and 
Parks Operations (CITY): Personnel include professional landscape and maintenance 
personnel, engineers and public administrators.  The CITY has successfully participated 
in several MDAQMD Carl Moyer Projects.  A senior staffer with the CITY will coordinate 
their participation in the program. 
 
Hesperia Parks Department, Hesperia, CA: Personnel include professional 
landscape and maintenance personnel, and public administrators.  A senior 
staffer with the PARKS coordinated their participation in the program. 
 
 
 
 
 



Table 1 - Timeline for Completion 

2/26/11 6/6/11 9/14/11 12/23/11 4/1/12 7/10/12 10/18/12 1/26/13 5/6/13 8/14/13

Final Report to ARB

3rd Data Collection

Order 3rd Equipment; Train

2nd Data Collection

Order 2nd Equipment; Train

1st Data Collection

Order 1st Equipment; Train

Select Technology Demonstrator

Research Technology Demonstrator

Signed Agreement/Resolution Returned

MOU w/ Victorville

Grantee Selection Process

Apply for Grant

 Completed

Remaining



PROPOSED BUDGET  
 
DIRECT LABOR  HOURS  RATE  TOTAL             IN-KIND 
                   MATCH 
  

(AJD) SAQE         4        @ $76.73  $306.92         $ 
  

(HN) AQS/Grants     90      @ $44.32  $3944.48         $ 
 

(SK) Adm Svcs Mgr     4      @ $66.55  $266.20  
 

(MP) Fiscal Analys     4      @ $37.35  $149.40         $ 
  
(MZ) IS Speclst           2         @ $40.52  $81.04                      $ 
 
(VR) CRE Mgr           4         @ $59.24  $236.96         $ 
  
          TOTAL $           $4985   

 
PARTNER(S)/SUBCONTRACTOR(S) COST ITEMIZED          
 
INDIRECT COSTS (OVERHEAD AND FRINGE BENEFITS) 
 
 Overhead Rate     N/A            $ 
 
 Fringe Benefits     N/A            $ 
 
                 TOTAL $          
 
DIRECT COSTS (EXCEPT LABOR) 
 
 Travel Costs        N/A          $ 
  
 Equipment and Supplies (Itemized)    $15,000          $ 
  
 Other Direct Costs (Itemized)     N/A          $ 
 
   
TOTAL COSTS         TOTAL EQUIPMENT FUNDS REQUESTED           $15,000 
 
               TOTAL ADMINSTRATIVE FUNDS REQUESTED*           $None 
 
ONE TO ONE MATCH 
 
SOURCE      MDAQMD  AQIP DEMO 2011 Project  AMOUNT            $15,000 

In-Kind Contribution: MDAQMD, Admin Costs 2011 
LGER Project 

 

 
 
 
 
 



 
AQIP  Demonstration Project Cost Effectiveness - MDAQMD

Emission Factors Weighted Surplus
Predicted Monthly (lbs/mo)

Equip Unit Cost Engine Type hp kW # of Equip Activity Load HC+NOx PM10 HC+NOx PM10 HC+NOx PM10
Ride Mower 2500 4-stroke gas 20 27 2 30 0.36 10 0 12.8 0.0 0 0 12.8
Push Mower 1000 4-stroke gas 4 5.4 2 30 0.36 10 0 2.6 0.0 0 0 2.6
Leaf Blower 500 2-stroke gas 2 2.7 3 30 0.5 50 2 13.3 0.5 0 0 23.9
Trimmer 500 2-stroke gas 1.5 2 3 15 0.5 50 2 5.0 0.2 0 0 9.0

Phases

First Batch
Second Batch
Third Batch

Actual Cost: Annual Average: 0.41
Incremental Cost:

Annualized Cost (2 year project):
Weighted Cost-Effectiveness ($/ton):

Baseline Em
(lbs/month)

Replace Em
(lbs/month)

10,000
10,000

Cost

(gm/kW-hr)

$ months
1710,000
12
5

Weighted Reductions
tons
0.41
0.29
0.12

Use Duration

30,000
15000
7950
19384  

 
CONCLUSION: SBD and STIHL equipment was purchased at beginning of project.  MTD Riding Mower was purchased at the beginning of July 2012.  Due to delivery difficulties with the MTD mower, it was 
not used during June or July in the City of Victorville. 
 
 

        Emission Factors Baseline Em Replace Em 

 Predicted     Monthly  (gm/kW-hr) (lbs/month) (lbs/month) 

Equip Unit Cost Engine Type hp kW # of Equip Activity Load HC+NOx PM10 HC+NOx PM10 HC+NOx PM10 

Ride Mower 2500 4-stroke gas 20 27 2 30 0.36 10 0 12.8 0.0 0 0 

Push Mower 1000 4-stroke gas 4 5.4 2 30 0.36 10 0 2.6 0.0 0 0 

Leaf Blower 500 2-stroke gas 2 2.7 3 30 0.5 50 2 13.3 0.5 0 0 

Trimmer 500 2-stroke gas 1.5 2 3 15 0.5 50 2 5.0 0.2 0 0 

              

Phases   Cost Use Duration Weighted Reductions     

   $ months tons     

First Batch   10,000 17 0.41     

Second Batch  10,000 12 0.29     

Third Batch   10,000 5 0.12     

  Actual Cost: 30,000   Annual Average: 0.41      

  Incremental Cost: 15000          

  Annualized Cost (2 year project): 7950          

  Weighted Cost-Effectiveness ($/ton): 19384          
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May 10, 2011 
 
Ms. Grace Garcia 
Air Resources Board 
Mobile Source Control Division 
1001 I Street, P.O. Box 2815 
Sacramento, CA  95812 
 
Re: Submission of 2010-11 Grant Proposal Solicitation – AQIP 

Advanced Technology Demonstration Project: Cordless Zero-Emission Commercial Lawn 
and Garden Equipment 

 Application Package for the Mojave Desert Air Quality Management District 
 
Dear Ms. Garcia: 
 
Please find enclosed our application package for the 2010-11 Advanced Technology 
Demonstration Project: Cordless Zero-Emission Commercial Lawn and Garden Equipment as 
delineated in your Air Quality Improvement Program’s grant proposal solicitation. 
 
Pursuant to the requirements of the Grant Proposal Solicitation, we have enclosed four signed 
original sets of the application, one digital copy of the application, in PDF format on the 
enclosed CD.  For the demonstration project we are requesting $15,000 from AQIP and matching 
$15,000. The entire $30,000 will provide demonstration equipment. MDAQMD will contribute 
an additional $5,000 in-kind toward administrative costs, thereby exceeding the required 50% 
match. 
 
If you have any questions, please feel free to contact me at any time. 
 
Sincerely, 
 
 
 
Holly Noel 
Air Quality Specialist 
Grants Program Coordinator 
Mojave Desert Air Quality Management District 
(760) 245-1661 x1854 
hnoel@mdaqmd.ca.gov 
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Project Summary 
 
Name of Applicant: Mojave Desert Air Quality Management District (MDAQMD) 
Project Director/Principal Investigator: Alan J. DeSalvio 
 
Project Title: Can Green Take the Heat?: Evaluating the Use of  Cordless Zero-
Emission Commercial Lawn and Garden Equipment in the Extreme Climate of the  
Mojave Desert 
 
Objectives of the Project: The Mojave Desert region is classified as an “Extreme 
Climate” with hot and windy components.  The objective of our project is to determine 
whether these climate extremes will significantly impact the operation of zero-emission 
commercial lawn and garden equipment within the MDAQMD. 
 
Description of the Project: The MDAQMD will partner with local professional  
landscapers (i.e. government agencies) to test various types of lawn and garden 
equipment.  Landscapers will document the operation of this equipment under the 
following conditions: extreme heat (90˚ and above) and wind (gusts of 30mph and 
above). 
 
Methods to be employed: Equipment will be distributed to participating agency 
personnel, along with Evaluation Survey.  Survey will need to be completed weekly and 
returned to MDAQMD one time for every one month period to document performance of 
equipment in field.  Factors evaluated will include daily temperature(s), wind factor, 
length of daily use, length of daily charge, type of plant material equipment used on, 
ease of use, maintenance and problems/solutions. 
 
Potential Benefits and Outcomes:  Testing the equipment in the MDAQMD will provide a 
benefit to the equipment partner that does not exist in other parts of California. The 
extreme climate of the MDAQMD cannot be duplicated in other APCD’s.  This test 
allows the manufacturer to receive performance data that cannot be replicated in 
California, but may be applicable to other parts of the country and/or other countries.  
Knowing how the equipment performs in our climate will give the manufacturer learning 
that can be useful elsewhere. 
 
Major Participants:  MDAQMD and City of Victorville, CA Public Works Department 
Landscape Maintenance Districts and Parks Operations (CITY) for initial phase of 
project.  Other agencies may be added at later phases as additional cordless zero-
emission equipment becomes available and the use of the equipment is at capacity 
within the City of Victorville staff. 
 
Requested Funding Amount: $15,000 
District Match: $20,000 Total - $15,000 Cash and $5,000 In-Kind Funds 
 



Project Narrative 
 
Name of Applicant: Mojave Desert Air Quality Management District (MDAQMD) 
 
Project Title: Can Green Take the Heat?: Evaluating the Use of  Cordless Zero-
Emission Commercial Lawn and Garden Equipment in the Extreme Climate of the 
Mojave Desert 
 
Industry Partner: City of Victorville, CA Public Works Department Landscape 
Maintenance Districts and Parks Operations 
 
Technology Demonstrator: To Be Identified. MDAQMD feels confident that a technology 
demonstrator can be found, based upon our successful implementation of our 
residential LGER Program. 
 
Requested Funding Amount: $15,000 
 
Narrative: 
 
Relevance to the Solicitation Objective and Potential Emission Reduction Benefits 
 
The Mojave Desert region is classified as an “Extreme Climate” (Köppen-Geiger 
Climate ID) with hot and windy components.   Köppen-Geiger defines our area as BWh: 
a dry desert with annual average temperature of greater than 64.4 degrees F.  The 
objective of our project is to determine whether these climate extremes will significantly 
impact the operation of zero-emission commercial lawn and garden equipment within 
the MDAQMD.  When developing and deploying advanced technologies to meet 
California’s longer-term, post 2020 air quality goals, it is necessary to test the 
equipment in all areas of the state, due to the diversity of climates within.  Staff believes 
that the Mojave Desert portion of the MDAQMD jurisdiction provides the only area within 
the State where the test equipment can be tested for extreme heat and wind conditions.  
MDAQMD is non-attainment for PM10 and PM 2.5. Staff believes that the winds which 
accompany the high heat of the desert could result in abrasive particulate matter (dust) 
which may impact the operation of the equipment.  Batteries, by their operational 
design, use outside air to cool.  Staff surmises that the extreme temperature of the 
ambient air used to cool the batteries during operation may cause the batteries to 
malfunction and overheat. 
 
Funding the MDAQMD demonstration project will meet the goals of the ARB to fund an 
emerging strategy that has the potential to provide real and surplus cost effective 
emission reductions.  The MDAQMD already participates in the Carl Moyer program 
and the LGER Program.  Our District is not eligible for Prop 1B funding. Therefore, 
District participation in this AQIP program will add to our arsenal of current programs 
already designed to provide real and surplus cost effective emission reductions in 
criteria and toxic air pollutants.  As a District of non-attainment for several pollutants, the 



MDAQMD welcomes this opportunity to demonstrate equipment which may accelerate 
implementation of new cleaner technologies in the cordless zero-emission    
commercial lawn and garden equipment sector. 
 
Cordless zero-emission commercial lawn and garden equipment is not readily available 
in today’s marketplace. Our demonstration project would involve testing of zero-
emission cordless equipment by professional landscapers employed by the City of 
Victorville, CA.  These CITY staff members use gasoline powered equipment on a daily 
basis to perform landscape maintenance in median strips, parks, along sidewalks and in 
other common areas of the community.  MDAQMD will replace the gas-powered 
equipment currently being used with cordless zero-emission equipment for the duration 
of the two year demonstration period, thereby providing immediate reductions of criteria 
pollutant and greenhouse gas emissions.  At the end of the test period, CITY will be 
offered an opportunity to purchase the test equipment at a greatly reduced cost.  With a 
positive testing result MDAQMD is hopeful that, in the future, the CITY will choose to 
replace all of their gas-powered lawn and garden equipment with cordless zero-
emission technology.  If needed during the course of testing, MDAQMD will enlist 
additional area municipalities to implement the testing on a scale equivalent to the 
funding requested. 
 
Commercial small off-road engines (SORE) (i.e. lawn and garden equipment) represent 
only 10% of the population and yet contribute 70% of SORE emissions. Reducing the 
number of small off-road engines through the use of innovative technology will help 
California achieve its air quality goals by significantly reducing criteria pollutant and 
greenhouse gas emissions. Funding an in-use demonstration program will allow 
operators to gain hands-on experience without an expensive risk. Buying down the 
current price of the equipment will accelerate sales of this new technology by offsetting 
some of the higher costs associated with bringing new technologies to the marketplace.  
 
The estimated cost effectiveness of the technology in dollars per ton of criteria pollutant 
reduced is $19,384, using the current Carl Moyer Program cost effectiveness 
methodology. Please See Potential Emission Reduction Benefits Sheet Attached. 
 
 
Match Funding and Financial Capabilities:  The MDAQMD has requested funding in the 
amount of $15,000 from ARB. On May 23, 2011, the Governing Board of the MDAQMD 
is expected to approve a District Match of $20,000 Total: $15,000 Cash and $5,000 In-
Kind Funds in the form of Administrative Support Services.  The Board Resolution will 
be in place prior to the June 22, 2011 deadline in the grant requirements. The 
MDAQMD Match exceeds the 50% requirement for this Grant Solicitation. No grant 
funding will be dependent on any other solicitation. 
 
Additionally, the City of Victorville has committed its personnel to safely operate and 
maintain this equipment on a regular basis in order to test the equipment on a year 
round basis.  The equipment operators and their supervisors have also pledged to 



complete the weekly evaluations of the equipment and to return those evaluations once 
each month. 
 
Please See Attached Budget. 
Please See Letter of Commitment from Industry Partner – City of Victorville, CA 
 
Project Objective and Work Plan 
 
The residential LGER Program conducted by the MDAQMD has been very successful in 
bringing cordless zero-emission equipment to the residents of our area.  In 2010, the 
program distributed 100 mowers. In 2011, the MDAQMD conducted a direct exchange 
event where 335 mowers were distributed. The significant increase in the size of the 
program demonstrates that there is an interest in cordless zero-emission lawn and 
garden equipment within the District and that District staff is capable of securing a 
manufacturer to partner with us in projects similar to the demonstration project under 
consideration.  Due to the short time frame associated with the release and deadline for 
the AQIP Demonstration Grant, District Staff has been unable to identify a technology 
demonstrator for our project.  Based upon our past success with our residential Lawn 
and Garden Equipment Program, MDAQMD is confident of our ability to engage a 
technology demonstrator for this project in a timely manner. 
 
Specific Goals 

 Evaluate performance of equipment in field. 
 Evaluate effects of heat on equipment. 
 Evaluate effects of wind on equipment. 
 Evaluate ease of operation, maintenance required and ability to retain charge. 

 
Tasks 
 
Phase 1: Apply for and receive grant.  Sign agreement and return Board resolution 
 
Phase 2: Research Technology Demonstrator.  Select Technology Demonstrator.  

    Prepare MOU with industry partner, City of Victorville, CA. 
 

NOTE: Demonstration of Equipment will be conducted in 3 Phases in order to allow 
technology demonstrator the time needed to develop equipment. As equipment 
becomes available it will be added to project schedule. 
 
Phase 3: Order Equipment for First Stage of Demonstration. Instruct operators and 
begin using equipment in field. The collection of the first data will begin. Six months 
after initial start, an interim report will be given to ARB. 
 
Phase 4: Order Equipment for Second Stage of Demonstration. Instruct operators and 
begin using equipment in field. The collection of the second data will begin. Six months 
after initial start, an interim report will be given to ARB. 
 



Phase 5: Order Equipment for Third Stage of Demonstration. Instruct operators and 
begin using equipment in field. The collection of the third data will begin. Six months 
after initial start, an interim report will be given to ARB. 
 
Phase 6: The compilation of the entire project data will begin. Three months after 
collection of the final data, a final report will be given to ARB. 
 
Quantitative Milestones 
 

Start Date

Scheduled 
Completion 

Date

Actual 
Completion 

Date

Interim 
Report to 

ARB
Apply for Grant 4/11/2011 5/11/2011 5/11/2011
Grantee Selected 5/11/2011 5/27/2011  
Signed Agreement/Resolution Returned 5/27/2011 6/22/2011  
Research Technology Demonstrator 7/1/2011 8/1/2011
Select Technology Demonstrator 8/10/2011 8/30/2011
MOU w/ Victorville 5/27/2011 6/22/2011
Order 1st Equipment;Train 9/6/2011 9/20/2011
1st Data Collection Begins 10/01/11 3/30/2012 5/12/2011
Order 2nd Equipment:Train 2/1/2012 2/28/2012
2nd Data Collection Begins 3/1/2012 3/30/2013 11/1/2012
Order 3rd Equipment:Train 9/1/2012 3/30/2013
3rd Data Collection Begins 10/1/2012 3/30/2013 5/1/2013
Final Report to ARB 4/1/2013 6/1/2013  
 
Test Sites, Data Collected and Test Methods 
The Test Site will include the Public Works and Parks Operations and Maintenance 
Facilities for the City of Victorville, CA.  Data will be collected by CITY employees using 
a weekly evaluation form which they will complete.  The forms will be sent to the 
MDAQMD on a monthly basis for analysis. The Test Method will be actual field use 
following manufacturer’s recommendations and instructions. 
 
If needed during the course of testing, MDAQMD will enlist additional area 
municipalities to implement the testing on a scale equivalent to the funding requested. 
The number of municipal participants will be based upon the number of pieces of 
equipment to be tested.  The goal of the MDAQMD will be to ensure that all equipment 
is being tested on a daily basis in order to fully evaluate the equipment performance and 
attain the maximum amount of emissions reductions possible. 
 
Budget and Source of Funding 
Equipment Purchase of $15,000 will be funded by AQIP Demonstration Grant Funds 
with 50% ($15,000) matching funds from MDAQMD for total equipment funds of 
$30,000. MDAQMD will provide in-kind funds in the form of administrative support, 
totally an additional $5,000.   
 
CITY will provide staff time as need to perform field testing and preventive maintenance; 
and prepare and submit evaluation forms. 



 
Technology and Innovation 
Zero-emission lawn and garden equipment has advanced considerably since the days 
when use of that equipment often involved the limitations of the electric extension cord 
available.  Today, cordless zero-emission residential lawn and garden equipment is 
readily available and more widely used than previously.  Commercial cordless zero-
emission lawn and garden equipment however, is not widely available. 
 
Whereas residential equipment has limited use, perhaps mowing the lawn and leaf 
blowing once each week; commercial equipment endures much heavier usage, 
sometimes eight hours per day.  In order to make commercial equipment viable, 
manufacturers have had to become technology innovators.  The use of multiple 
technologies with one piece of equipment, for example: Husqvarna’s combination 
battery/solar powered mower, is just one way that manufacturers are addressing the 
need for zero-emission commercial equipment. 
 
Limited battery life (per charge) has been an issue that has limited the introduction of 
commercial cordless equipment.  Most equipment is handheld by the operator. 
Therefore, increasing the size of batteries makes operating equipment impractical due 
to weight.  Batteries become hot during operation, they become hotter under an 
increased and continual load.  Sometimes, fans are used to cool batteries, however, the 
addition of a fan to zero-emission commercial equipment will add to the weight. Most 
equipment then, relies upon the circulation of outside air to cool the battery and allow it 
to continue to operate effectively.  The demonstration project proposed by the 
MDAQMD would test whether the extreme ambient air temperature of our area would 
impede the proper operation of the commercial battery. District Staff is hopeful that 
improved battery technology combined with the use of renewable energy (solar) has 
created viable commercial zero-emission equipment which will operate effectively when 
tested in extreme climate areas such as ours. Demonstration projects such as ours can 
assist manufacturers in pushing commercial equipment closer to the marketplace.  
 
Legislative actions in California continue to push manufacturers toward finding a viable 
solution to the demand for “green” technology in the commercial cordless zero-emission 
field. As California is a major marketplace for lawn and garden equipment, the 
economics of pursuing green technology motivates manufacturers to innovate. 
 
The MDAQMD firmly believes that as these innovations in battery technology for 
commercial equipment evolve, it will be of critical importance that the equipment be field 
tested in an “extreme climate” such as ours. 
 
 
Potential for Market Penetration and Commercialization of the Technology 
The target market for this project would be communities located within the MDAQMD, a 
District which is classified as having “extreme climate” conditions.  The targeted 
industries within the MDAQMD would include commercial and professional landscapers 
and landscape maintenance personnel. 



 
For purposes of a control group, the CITY was selected to test the equipment because 
MDAQMD staff felt that their personnel could be relied upon to: 
 

 safely operate the equipment to the manufacturer’s specifications  
 perform regular maintenance on the equipment  
 retain the equipment for the duration of the project 
 accurately record and report their evaluation of the equipment 

 
While the Mojave Desert setting of the MDAQMD is classified as an “extreme climate,” it 
is not the only area to have this designation.  A similar climate to that of the MDAQMD 
test area can also be found in certain portions of Texas, Arizona, New Mexico and the 
Greater Southwestern United States, as well as parts of Oklahoma. Once the test 
equipment has met the rigors of the MDAQMD, it would be safe to say that it could be 
operated anywhere where temperatures are more extreme. 
 
Environmental Justice 
In the proposed project, CITY personnel will operate the test equipment in the 
landscape medians and other common greenspaces surrounding local housing tracts.  
These tracts are most likely to be ones designed to attract young families and/or seniors 
for their livability (maintained greenspaces, close proximity to services).   
 
In this project, the professional landscapers testing the equipment will operate their 
zero-emissions equipment in close proximity to housing without adversely impacting at 
risk populations (children/elderly.)  Demonstrating the ease with which this equipment 
can be operated will encourage landscape professionals working in the area to try the 
equipment and get rid of their old, polluting equipment. Maintaining median strips and 
parks in areas with a high population of seniors and children will demonstrate that this 
equipment is viable for use in caring for residential landscaping. During the 
demonstration project, actual emissions in environmental justice areas will be reduced 
for a period up to two years. 
  
Project Team Capabilities and Degree of Industry Collaboration 
The MDAQMD has a dedicated grant staff experienced in implementing and 
administering this and similar programs. Such programs include the Mobile Emission 
Reduction Program, Lower Emissions School Bus Replacement Program, and the 
successful implementation of 12 rounds of the Carl Moyer Program. The District’s 
Moyer Program was audited by CARB in 2009 and results of the audit were positive. 
MDAQMD staff has successfully met the stringent criteria of the Carl Moyer Program 
and Staff feels fully qualified to tackle the AQIP guidelines and hence, implement and 
administer a strong LGER program which meets all State requirements. Qualifications 
of key personnel are outlined below:   
 
Alan J. DeSalvio: Supervising Air Quality Engineer.  Mr. DeSalvio has 20 years 
experience administering air quality programs for the MDAQMD.  He has extensive 
experience in quantifying emissions reductions.   



 
Holly Noel: Air Quality Specialist/Grants Programs Coordinator. Ms. Noel has a Master 
of Public Administration degree and approximately 15 years experience in program 
administration.  She implemented a large community based water conservation 
demonstration program for the Mesa Consolidated Water District (Costa Mesa) and 
currently coordinates the MDAQMD LGER, AB 2766 and Carl Moyer Programs.  She 
has extensive community outreach and public affairs experience.  Ms. Noel will be 
responsible for day to day operations of the project. 
 
City of Victorville, CA Public Works Department Landscape Maintenance Districts and 
Parks Operations (CITY): Personnel include professional landscape and maintenance 
personnel, engineers and public administrators.  The CITY has successfully participated 
in several MDAQMD Carl Moyer Projects.  A senior staffer with the CITY will coordinate 
their participation in the program. 
 
 
 
 
 



Table 2 - Timeline for Completion 

2/26/11 6/6/11 9/14/11 12/23/11 4/1/12 7/10/12 10/18/12 1/26/13 5/6/13 8/14/13

Final Report to ARB

3rd Data Collection

Order 3rd Equipment; Train

2nd Data Collection

Order 2nd Equipment; Train

1st Data Collection

Order 1st Equipment; Train

Select Technology Demonstrator

Research Technology Demonstrator

Signed Agreement/Resolution Returned

MOU w/ Victorville

Grantee Selection Process

Apply for Grant

 Completed

Remaining



PROPOSED BUDGET  
 
DIRECT LABOR  HOURS  RATE  TOTAL             IN-KIND 
                   MATCH 
  

(AJD) SAQE         4        @ $76.73  $306.92         $ 
  

(HN) AQS/Grants     90      @ $44.32  $3944.48         $ 
 

(SK) Adm Svcs Mgr     4      @ $66.55  $266.20  
 

(MP) Fiscal Analys     4      @ $37.35  $149.40         $ 
  
(MZ) IS Speclst           2         @ $40.52  $81.04                      $ 
 
(VR) CRE Mgr           4         @ $59.24  $236.96         $ 
  
          TOTAL $           $4985   

 
PARTNER(S)/SUBCONTRACTOR(S) COST ITEMIZED          
 
INDIRECT COSTS (OVERHEAD AND FRINGE BENEFITS) 
 
 Overhead Rate     N/A            $ 
 
 Fringe Benefits     N/A            $ 
 
                 TOTAL $          
 
DIRECT COSTS (EXCEPT LABOR) 
 
 Travel Costs        N/A          $ 
  
 Equipment and Supplies (Itemized)    $15,000          $ 
  
 Other Direct Costs (Itemized)     N/A          $ 
 
   
TOTAL COSTS         TOTAL EQUIPMENT FUNDS REQUESTED           $15,000 
 
               TOTAL ADMINSTRATIVE FUNDS REQUESTED*           $None 
 
ONE TO ONE MATCH 
 
SOURCE      MDAQMD  AQIP DEMO 2011 Project  AMOUNT            $15,000 

In-Kind Contribution: MDAQMD, Admin Costs 2011 
LGER Project 

 

 
 
 
 
 



 
AQIP  Demonstration Project Cost Effectiveness - MDAQMD

Emission Factors Weighted Surplus
Predicted Monthly (lbs/mo)

Equip Unit Cost Engine Type hp kW # of Equip Activity Load HC+NOx PM10 HC+NOx PM10 HC+NOx PM10
Ride Mower 2500 4-stroke gas 20 27 2 30 0.36 10 0 12.8 0.0 0 0 12.8
Push Mower 1000 4-stroke gas 4 5.4 2 30 0.36 10 0 2.6 0.0 0 0 2.6
Leaf Blower 500 2-stroke gas 2 2.7 3 30 0.5 50 2 13.3 0.5 0 0 23.9
Trimmer 500 2-stroke gas 1.5 2 3 15 0.5 50 2 5.0 0.2 0 0 9.0

Phases

First Batch
Second Batch
Third Batch

Actual Cost: Annual Average: 0.41
Incremental Cost:

Annualized Cost (2 year project):
Weighted Cost-Effectiveness ($/ton):

Baseline Em
(lbs/month)

Replace Em
(lbs/month)

10,000
10,000

Cost

(gm/kW-hr)

$ months
1710,000
12
5

Weighted Reductions
tons
0.41
0.29
0.12

Use Duration

30,000
15000
7950
19384  

  
 



 
 
 
 
 



Governing Board  
Approval  

 
And  

 
MOUs 

 























 



Financial Documents 
 
 
 
 

 Disbursement Requests 
 Status Report 
 Invoices 
 Internal MDAQMD Documents 

 































 



Data Collection for 
City of Victorville 

Demonstration Partner 
 
 

 Equipment Key 
 Project User Survey 

 
 





















































 



Data Collection for 
Hesperia Parks 

Demonstration Partner 
 
 

 Equipment Key 
 Project User Survey 

 
 





















































 



 

 



Black & Decker Product Trial –  
Victorville Public Works Department 
Feedback from Kate Piche, SBD Employee 
Product Download Completed at PW Yard in Victorville, CA 
 
Trial Details & Feedback: 

1. Products placed in May 2012 with installed timers which were removed and downloaded in 
January 2013.  Almost all products returned for timer download. 

a. Mowers and Tillers were returned without batteries. 
2. Interviews conducted with Ed Sohm and Justin Foster after product download to add feedback 

to timer data.  Observations and conclusions below largely supported by their feedback. 
3. Many products unused or used for short time.  Products were divided into two groups for use by 

either public works or parks department.  Products with parks department had more use, but 
both groups gave feedback that more power was primary request with extended runtime as 
secondary request. 

4. Feedback from both teams suggested time constraints were the biggest factor leading to 
reverting back to gas equipment due to amount of work.  Faster speeds were requested on all 
tools with goal of faster task completion. 

5. Runtime was an issue and extended runtime or additional battery packs would be required for 
future use.  However, charging is still a concern during the middle of the day. Charging at the 
end of the day wasn’t a problem.  Teams indicated they would plug in all batteries at the end of 
the day to charge overnight. 
 
 



Email from Kate Holly, 
 
The runtime is in hours.  The unit with the most use was a string trimmer with 2.6 hours of use, which 
translates to 2 hours and 36 minutes, or a total of 156 minutes.  I’ve added a runtime column into the 
attached translating the runtime into minutes to give you a second data point for the very low use 
tools.  Some of the tools that have less than a minute of use recorded were never actually used except 
to initiate the timers and ensure the unit was working during pack‐in and teardown. 
 
Switch cycles indicate the number of times the trigger was engaged.  The more times the trigger was 
engaged shows the more starts and stops a crew member would have done in the course of using the 
tool.  Sometimes that can show they are using it for more short quick bursts of trimming and saving the 
battery power in between (which is a key advantage of battery powered tools over gas powered 
equipment which need to keep the gas engine running the whole time during use even when not 
cutting).  For the units with higher usage times, there are high switch cycles which implies that the users 
took advantage of this and preserved battery power in between applications. 
 
I have corrected the years and attached an updated report.  Thank you for catching that. 
 
As far as the equipment that wasn’t used, the biggest factor in the feedback was time and the nature of 
the labor for each group.  Generally the public works department used their equipment less or not at 
all.  One of the suggested factors was they were using contract labor and concerned about the added 
cost of any wasted time and defaulted to gas equipment.  The Parks Department gave their tools more 
use and a better trial, but they said they typically had sentenced labor use the cordless tools because 
there was less concern about the cost of labor time there.  Both groups referenced a big reduction in 
staff during the trial period as a big factor in defaulting back to gas equipment in order to handle the 
work load in less time.  
 
Please let me know if you have any other questions I can answer. 
 
Thank you, 
 
Kate Piche Product Manager 
CDIY | Stanley Black & Decker, Inc. 
 
701 E Joppa Road, Towson, MD 21286 
T 410‐427‐6208  C 443‐812‐3830 
Kate.Piche@sbdinc.com 
www.stanleyblackanddecker.com 
 

 
 



LHT2436 11 201148 H  
broken guard, cracked on both sides and broke off, unit works, 
no timer data

broken guard

LPP120 1 201150 M  working, bad timer
LPP120 2 201209 L  working, timer not wired properly
LPP120 3 201210 M 0.02 1.45 46 working
LPP120 4 201209 M  working
LPP120 5 201209 M 0.06 3.80 16 working
LST136 1 201148 M 0.10 6.05 42 n/a

LST136 2 201148 H 1.05 62.70 197
Spool cap missing, can be moved into edge mode without 
button being depressed (head rotating freely)

LST136 3 201148 M 1.17 70.35 348 n/a

LST136 4 201148 L 0.00 0.25 11
Spool cap came off easily, indicator light on battery not working

LST136 5 201148 L 0.28 17.03 15 n/a
LST136 6 201146 H 2.60 155.82 433 Spool cap missing
LST136 7 201148 H 0.30 17.88 56 n/a
LST136 8 201148 H 1.59 95.13 447 chipped power select wheel
LST136 9 201148 No  No use
LST136 11 201148 H 0.50 30.10 40 Height adjust (lever lock) out of place (loosened)
LST136 1210 201148 H 1.63 97.68 512 Cracked guard
LST136 A 201148 H  n/a
LSW20 1 201202 M 0.63 37.55 54 working
LSW20 2 201152 M  no timer data
LSW20 3 201152 M 0.03 1.63 2 working
LSW20 4 201152 M 0.39 23.67 40 working
LSW20 5 201152 M 0.08 4.93 6 working
LSW20 6 201152 M 0.01 0.50 9 working
LSW20 7 201152 M 2.18 131.03 200 working
LSW20 8 201152 M 0.03 1.98 15 working
LSW20 9 201152 M 2.27 136.47 217 working
LSW20 10 201152 M 0.29 17.12 57 working
LSW20 11 201152 L 0.24 14.28 4 working
LSW20 A 201152 No not working

SPCM1936 1 201206 H padding on handle torn, housing very faded
SPCM1936 2 201206 H padding on handle torn, housing very faded
SPCM1936 3 201206 No no use
SPCM1936 4 201206 M  




