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I. Introduction 

For the past fifty (50) years, the Maryland State Police Aviation Command (MSPAC) has 

served the citizens of the State of Maryland and its neighbors. The MSPAC uses 

multipurpose aircraft and cross-trained crews to execute five (5) separate mission profiles: 

Medical Evacuation, Aerial Law Enforcement, Search and Rescue, Homeland Security & 

Disaster Assessment. These missions are accomplished through the efforts and coordination 

of flight crews, support services and maintenance personnel. 

The Maryland State Legislature requested a Helicopter Maintenance Study be completed by 

October 1, 2009 to review the MSPAC Maintenance Operations in order to determine the 

best and most effective maintenance method for the MSPAC and the citizens they serve. 

The MSPAC requested an extension on the Helicopter Maintenance Study on September 25, 

2009 which the Legislature granted because of the MSPAC‘s engagement in the helicopter 

procurement process. 

On October 20th, 2010, the Maryland Board of Public Works approved a contract with 

AgustaWestland for the purchase of six (6) AW139 helicopters with an option to purchase 

up to six (6) more.  Five (5) of the additional helicopters have been approved and 

preauthorized with General Obligation Funds.  Estimated delivery of these helicopters is 

shown in Figure 4.  As the new helicopters are delivered and the current fleet is retired, the 

MSPAC’s maintenance requirements will significantly change for two reasons: 

i. Transitioning from the Dauphin II fleet to the AW 139 fleet will require 

maintenance technicians be trained to work on the new aircraft 

ii. The fleet of AW 139 helicopters will be significantly younger than the current 

fleet, and naturally will require less maintenance than helicopters ranging from 

eleven (11) to twenty-one (21) years old. 

As per the legislative request, the purpose of this maintenance study is to collect helicopter 

maintenance methods and ultimately select the best strategy for maintaining the MSPAC 

fleet. 

II. Current State 

A. Current Fleet 
The Maryland State Police Aviation Command currently operates eleven (11) Eurocopter 

AS365 Dauphin II helicopters out of seven (7) bases across Maryland. One (1) helicopter is to 

be at each of the seven (7) bases while the remaining four (4) helicopters are housed at 

Martin State either undergoing maintenance or ready to fly as airworthy alternatives. Figure 

1 details the current MSPAC fleet.   

The MSP also maintains a Fixed Wing Section which includes the following two aircraft: 



 
5 

 

 Twin Turbine engine, Beechcraft “Super” King Air 350 

 Single engine, Cessna Centurion P210 

All maintenance personnel are certified to maintain these two aircraft in addition to the 

helicopter fleet. However, only four (4) technicians have experience working on fixed wing 

aircraft, and generally only two (2) techs perform fixed wing maintenance. 

Figure 1: MSPAC Helicopter Equipment Detail 

Helicopter Purchase Date Helicopter Age Configuration Date Modified 

57 MD 4/89 21+ years N-1  

93 MD 9/89 21+ years N-1  

94 MD 11/89 21+ years N-3* 5/03 

95 MD 11/89 21+ years N-3* 10/00 

96 MD 11/89 21+ years N-3* 10/02 

97 MD 7/90 20+ years N-3* 5/01 

38 MD 8/90 20+ years N-3* 11/01 

79 MD 7/90 20+ years N-3* 05/02 

61 MD 9/94 16+ years N-2  

65 MD 11/94 16+ years N-2  

82MD 4/99 11+ years N-3  

*Beginning in 1999, the MSPAC began purchasing Dauphin Model N3's and in 2000 began the conversion of the Dauphin 

Model N1 helicopters to N3's. This conversion process improved the capabilities of the aircraft by increasing the horsepower of 

each engine and improving the communication systems.  

Recent 2011 mission data shows that, the MSPAC operates its fleet an estimated 2,490.8 

flight hours per year executing medevac, inter-hospital transport, law enforcement, search 

and rescue, homeland security and disaster assessment missions1.  

B. Current MSPAC Maintenance Environment 
All maintenance is currently performed by the MSPAC Maintenance Operations which is an 

approved Federal Aviation Administration (FAA) Certified Repair Station (CRS) under the 

Code of Federal Regulations (CFR) 14, Part 145. The CRS is located at Martin State Airport in 

Baltimore, Maryland and serves as the MSPAC’s repair station for all aircraft inspections. 

Current maintenance tasks on the Eurocopter fleet that are performed at the repair station 

                                                           
1
 As per a January 1, 2011 to September 29, 2011 mission report from SYSCOM, all missions performed through SYSCOM including medevac, 

law enforcement, inter-hospital transport, search and rescue, homeland security, disaster assessment, critical infrastructure and training 
missions totaled 2,713.1 flight hours for the nine month period. Extrapolating these flight hours for a twelve month period equals 3,608.4 flight 
hours. In order to determine a consistent baseline for this study and missions associated with MSPAC helicopters only, some mission types 
were excluded from these 2011 flight hours. Excluded missions included those performed by non-MSPAC helicopters such as fixed-wing, 
Delaware, Commercial and Park Services. These hours equated to 397.3 total flight hours, or an annualized 528.4 flight hours. Also excluded 
was MSPAC flight training missions. Because of significant changes to the MSPAC future operations (flight training device and proposed 
maintenance strategy), these were analyzed separately in this report. These missions totaled 443.0 flight hours, or an annualized 589.2 flight 
hours. Therefore, subtracting flight hours including Other Aircraft and MSPAC helicopter training missions from the total annualized missions 
[3,608.4 – 528.4 (other aircraft) – 589.2 (MSPAC training/maintenance flight hours) = 2,490.8] equals 2,490.8 flight hours per year. 
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include 100 hour inspections, “T” Inspections (every 600 hours), “G” Inspections (every 

5,400 hours) and unscheduled maintenance. As of January 2011, 25, 50 and 75 hour 

inspections are being performed at each trooper base. Visual pre- and post-flight aircraft 

inspections are performed by pilots at each base on a daily basis. Maintenance tools are 

generally not located at each base; however each base has a three (3) piece tool kit for light 

preventative maintenance such as light bulb replacement. The processes for the 

maintenance tasks are detailed in Maryland State Police Aviation Command Maintenance 

Checklist Document and the Original Equipment Manufacturer (OEM) maintenance checklist 

as appropriate. (Per the MSPAC, they stated that due to operational changes in the 

maintenance processes (more maintenance activities being incorporated at the sections 

versus Martin State) since January 2011, there has been a 22% drop in flight time, while 

missions have increased by over 15%.  They assess these changes have resulted in a savings 

of over $400,000 in fuel alone in fiscal year 2011.)  

The MSPAC CRS has authorized positions for thirty-one (31) people. As of December 2010 

the Aviation Command Organizational Chart (Appendix A.2) showed five (5) vacancies 

including one (1) avionics technician position, one (1) inspector position and three (3) 

maintenance technician positions. Figure 2 shows the number of positions in each of the 

various occupational groups. 

Figure 2: MSPAC Certified Repair Station Positions (2010)* 

Positions 
Total # of 
Positions 

Total 
Positions 

Filled 

Management 1 1 

Supervisory 
(Maintenance) 

3 3 

Inspection 6 5 

Technicians(Maintenance) 16 13 

Technicians (Avionics) 3 2 

Administrator & Expeditor 2 2 

Total 31 26 

*As of 12/8/2010 

The maintenance staff levels were increased to the above staffing levels after 2001. An MSP 

2001 organizational chart lists eighteen (18) maintenance technicians and total maintenance 

staff of twenty-five (25) people (Appendix A.3).   

(The MSPAC did want to point out that there has been a requirement to increase staff due to 

the current Eurocopter’s fleet incurring a 3:1 unscheduled to scheduled maintenance ratio, 

as well as a mandated requirement from the Department of Legislative Services audit of 

2008 to separate the inspectors from the supervisors, resulting in the creation of three (3) 

new inspector billets.) 
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Figure 3: MSPAC Certified Repair Station Positions (2001) 

Positions 
Total # 

of 
Positions 

Total Positions 
Filled 

Management 1 1 

Supervisory (Combined 
w/Inspectors) 

0 0 

Inspection 3 3 

Technicians 
(Maintenance) 

18 14 

Technicians (Avionics) 2 1 

Administrative 1 1 

Total 25 20 

 

 It is important to note that the MSPAC maintained twelve (12) helicopters and two (2) 

fixed-winged aircraft at eight (8) bases while incurring a five-year (1995 – 2000) annual flight 

hour average of 5,395.3 flight hours per year with a maintenance staff of twenty (20) 

employees. Currently the MSPAC maintains eleven (11) helicopters and two (2) fixed-winged 

aircraft at seven (7) bases and utilizes a staff of twenty-six (26) employees and a comparable 

annual flight hour total of 3608.4 (see footnote 1). This change represents a 30% increase in 

staffing despite a 33% decrease in annual flight hours incurred.  (MSPAC does point out that 

the 33% decrease in annual flight hours includes flight hour savings in 2011 alone of 22% due 

to efficiencies in implementation of new maintenance approaches (more maintenance 

occurring at the bases versus flying all maintenance requests to Martin State) over the past 

year.)  

C. MSPAC Maintenance Software and Helicopter Downtime Tracking 

The MSPAC Maintenance and Inventory Support Operations currently utilizes MX Manager 

software, a multifunctional database which tracks aircraft component records, inventory 

levels, work order details and other logistical functions. It is important to note that this 

system is no longer supported by the developer. A robust maintenance and inventory 

solution, AVTRAK was identified by AgustaWestland. MX Manager will continue to function 

with limited capabilities, as newer Windows operating systems are released MX Manager’s 

functionality will be negatively impacted.  

Despite the aging fleet, open positions and software challenges, the MSPAC cites a 93.8% 

sectional operational readiness rate according to a MSPAC Maintenance Operations 

Response to Interrogatories (Appendix B). This means that all seven bases have an 

operational helicopter 93.8% of the time. This sectional operational readiness rate of 93.8% 

is not to be confused with helicopter readiness or availability. The MSPAC had been working 

with eleven (11) helicopters for the past 2.5 years to cover the seven (7) sections. The MSP 

was asked about the current ability to track helicopter availability currently.  As shown 
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below they currently have been tracking this from April of 2009, and because of limitations 

in the MX Manager Software must calculate the individual helicopter manually.  

Legislative Question: “Has the MSPAC started tracking downtime by helicopter to more 

accurately determine the impact of maintenance on individual helicopter availability? 

(Page 41).  If so, please provide results from when this was started to current date. 

MSPAC Response: “Aircraft downtime is entered into the Work Order module of 

MxManager; the downtime timeframe begins when the work starts and when the 

aircraft has been released to service (This process was implemented in April 2009).” 

MxManager does not have the capability to accurately provide the downtime data summary 

reports.  In order to accurately determine the individual aircraft availability, downtime data 

range must be extracted from the Microsoft Access tables and manually compiled. 

In a review of the detailed data MSP provided, the total helicopter availability was shown to 

be 71.5%, with three (3) of the helicopters having downtime exceeding 42% (42.3%, 48.5, 

and one with 53.4%). 

D. Current Maintenance Costs 
The MSPAC maintenance costs can be broken into three categories: direct maintenance 

personnel costs (technicians and inspectors), administrative maintenance personnel 

(supervisors and management) and associated maintenance costs (parts, overhauls, etc). 

Figure 3 shows the 2010 cost per flight hour for the three categories of maintenance costs. 

Figure 4: Maintenance Costs per Flight Hour* 

Costs Category Cost per Flight Hour Total Cost 

Maintenance Technicians $269 $980,000 

Inspectors $84 $306,250 

Admin & Supervisory Maintenance Personnel $69 $252,144 

Total Maintenance Personnel $423 $1,538,394 

Maintenance Costs (parts, overhauls, etc.) $1,150 $4,185,000 

Total $1,573 $5,723,394 
*Assumes current level of 3,638 flight hours per year (includes training and mission flight time – see Figure 6) 

In 2010, the MSPAC budgeted $1.85 million for maintenance staffing and $5.02 million for 

aircraft parts, overhauls and inspection costs.  

III. Future State / End State 

A. Fleet Transition 
As mentioned above, the Maryland Board of Public Works approved the order of six (6) 

AgustaWestland AW139 helicopters with a contractual option to order up to six (6) more. 
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Currently there are discussions within the Maryland Department of Legislative Services that 

the MSPAC may only purchase ten (10) total helicopters, but this has not been finalized at 

the time of this report. The assumption at this point is that the MSPAC will purchase eleven 

(11) helicopters. Figure 5 shows the expected delivery schedule of the AW139 helicopters. 

Figure 5: Assumed Delivery Schedule of AW139 Fleet 

Order # 
# of 

Helicopters 
Assumed 

Order Dates 
Assumed 

Delivery Dates 
Operational Fleet 

Makeup 

Order 1 2 11/1/2010 5/1/2012 9 dauphins, 2 AW139s 

Order 1 2 11/1/2010 8/1/2012 7 dauphins, 4 AW139s 

Order 1 2 11/1/2010 11/1/2012 5 dauphins, 6 AW139s 

Order 2 2 8/1/2011 2/1/2013 3 dauphins, 8 AW139s 

Order 2 1 8/1/2011 5/1/2013 2 dauphins, 9AW139s 

Order 3 1 8/1/2012 2/1/2014 1 dauphin, 10 AW139s 

Order 4 1 8/1/2013 2/1/2015 11 AW139s 

As the AgustaWestland helicopters are delivered, the Dauphin II helicopters will be 

methodically retired. It is anticipated the fleet will be in a transitional period for 

approximately 33 months. However, the transitional period may change for a variety of 

reasons ranging from legislative actions to a change in the MSPAC’s request. 

B. Future Fleet/End State 
The future fleet will consist of eleven (11) AW139 helicopters. In addition to the fleet 

change, there may be several other changes to the fleet that would impact the maintenance 

environment. 

 In 2011 the MSPAC will incur an annualized projection of 2,490.8 hours per year 

executing missions. This number reflects a 15% increase in flight hours flown in 

comparison to 2010. This study is based on the MSPAC operating the helicopter 

fleet 2,490 flight hours per year. This level will provide a baseline to determine 

maintenance man-power requirements for the MSPAC. There is uncertainty 

regarding future projections of MSPAC annual flight hours. How long the annual 

15% increase will continue is a large question mark in this analysis. Due to the 

implementation of “no fly zones” and the change in triage protocols between 2006 

and 2008, flight hour volumes are not expected to return to the levels prior to 2006. 

The approach of this analysis will use the base of 2,490.8 flight hours that are 

currently being flown and determine a man-power level that can handle the 

maintenance requirements in relation to this flight hour level. Utilizing this 

relationship, this report will calculate the maximum flights hours per year that the 

projected maintenance organization will be able to support. The difference between 

this calculated value and the 2011 flight hour volume (2,490.8) will represent the 

growth the proposed maintenance organization can absorb. 
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 The MSPAC is seeking Part 135 certification which has advanced training and 

maintenance requirements.  

 The MSPAC is purchasing a Flight Training Device (FTD) to preserve the fleet by 

reducing flight-required pilot training.  

With the use of a Flight Training Device (FTD), operating helicopters with a single pilot the 

MSPAC will require 558.8 hours of flight-required training per year, as shown below in 

future flight-required training hours per base. The training assumptions for this calculation 

are shown in Appendix C. 

Figure 6 shows the impact of the new training environment on the annual flight hours 

executed by the MSPAC. 

Figure 6: Trooper Base Annual Flight Hours (Comparison w/wo Flight Training Device) 

Trooper 
Base 

Future Flight-
Required 

Training Hrs. 
Per  Base 

(with FTD)* 

Current 
Flight-

Required 
Training Hrs. 
(w/o FTD)** 

Avg. 
Annual 
Mission 

Flight Hrs 

Future 
Total Flight 

Hours 
(with FTD) 

Current 
Total Flight 
Hours (w/o 

FTD) 

T-1 79.8 163.93 461.41 541.24 625.34 

T-2 79.8 163.93 407.28 487.11 571.21 

T-3 79.8 163.93 496.79 576.62 660.72 

T-4 79.8 163.93 231.32 311.15 395.25 

T-5 79.8 163.93 150.72 230.55 314.65 

T-6 79.8 163.93 387.33 467.16 551.26 

T-7 79.8 163.93 355.94 435.77 519.87 

Total 558.80 1,147.50 2,490.80 3,049.60 3,638.30 

# of Dauphin Helicopters: 11.00 11.00 

# of AW139 Helicopters: 11.00 11.00 

Flight Hours per Dauphin Helo: 277.2 330.8 

Flight Hours per AW139 Helo: 277.2 330.8 
*See Appendix C.1 for the training requirements for a full staff of 54 pilots utilizing a Flight Training Device 

**See Appendix C.2 for the training requirements for an assumed full staff of 54 pilots. Note that the training flight hours from footnote 1 

(589.2 actual training flight hours for 2011). The variance can be explained because the above chart assumes a fully staffed environment of 54 

pilots for both the future and current state.  

Between flight-required training, executing missions and responding to cancelled missions, 

the MSPAC will operate the fleet for approximately 3,049.6 hours per year. This is a 

decrease of 588.7 flight hours per year or 16.2% reduction.  

C. Scheduled Inspections for AW139 Aircraft 
In order to operate an AW139 helicopter as safely as possible, scheduled maintenance must 

be performed periodically. Figure 7 catalogues the AW139 required inspections and the 

associated maintenance man-hours required for each. 
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Figure 7: AW139 Scheduled Preventive Maintenance Detail* 

Inspection 
Downtime 

(hrs) 
Operators 

Req. 
MMH Line/Base 

Inspections 
per Year 

Avg. 
MMH/Year 
Conserv.*** 

Daily Check** 0.50 0 - L 365 - 

Bi-Weekly 0.80 1 0.80 L 26.00 72.80 

Year Based 

1 Year 13.73 3 41.20 L 1.00 43.20 

2 Year 17.10 1 17.10 B 0.50 9.55 

4 Year 91.50 1 91.50 B 0.25 23.38 

Hourly Based 

300 Hour 75.00 2 150.00 L 0.92 140.47 

600 Hour 6.50 2 13.00 B 0.46 6.93 

1200 Hour 27.40 2 54.80 B 0.23 13.12 

     
TOTAL**** 309.44 

*Assumes 270.3 flight hours per helicopter per year 

**Can be performed by a pilot 

***Includes an additional two (2) hours to the required maintenance time provided by AW 

****Per helicopter 

IV. Manufacturer and Other Estimated Maintenance Requirements 

A. AgustaWestland Estimated Maintenance Man-Hours for AW139 

AgustaWestland reports a maintenance man-hour per flight hour ratio of 1.44 for the 

AW139. This means that for every hour the AW139 helicopter is flown, 1.44 hours of 

maintenance labor will be required to maintain the aircraft (scheduled maintenance 1.02 + 

unscheduled maintenance .42). Therefore, in a perfectly efficient environment, the client 

above estimates a required 399.2 hours of maintenance per helicopter per year (1.44 x 

277.2 future flight hours). This means that 4,391 total maintenance man-hours would be 

required for an eleven (11) helicopter fleet.  

This information isn’t directly applicable to a 24/7 operation spread over seven (7) locations 

because this number focuses solely on labor needs and neglects 24/7 staffing requirements. 

(This metric is applicable only to actual physical time that can be expected to be spent 

servicing and repairing the AW139. This metric does not take into account maintenance 

personnel downtime, vacation, sick leave or any other duties for which on-site full-time 

maintenance personnel would incur).  



 
12 

 

B. Conklin & de Decker Estimated Maintenance Man-Hours for 

AW139 
Conklin & de Decker is the leader in the aviation information industry. Their mission is to 

provide objective and impartial information that enable customers to make more informed 

decisions when dealing with the purchase and operation of aircraft. Conklin & de Decker 

reports a maintenance man-hour per flight hour ratio of 4.95 (includes scheduled and 

unscheduled maintenance) with an assumption of a twenty (20) year lifecycle for the 

AW139. Usually their data from this ratio is derived from a mix of original equipment 

manufacturer (OEM) information and operator experience. Conklin & de Decker updates it 

maintenance man-hour per flight hour ratios for each aircraft every six (6) months as more 

data is received. The AW139 model is only a few years old, and there is currently a very 

small sample size of data available for this model of helicopter. Because this aircraft is so 

new, predictions about unscheduled maintenance ten (10) to twenty (20) years into the 

future are difficult to estimate.  Currently Conklin & de Decker’s maintenance man-hour per 

flight hour ratio is more than three (3) times the ratio reported from AgustaWestland. This 

will require 1,372.1 maintenance man-hours per helicopter (4.95 x 277.2 future flight 

hours), or 15,094 MMH for the fleet. 

C. Los Angeles Fire Department 
The Los Angeles Fire Department (LAFD) operates a mixed fleet comprised of six (6) 

helicopters. The LAFD operates four (4) AW139 helicopters, which are utilized to execute 

search and rescue, medical evacuation and fire fighting missions. The maintenance is 

performed in-house with LAFD personnel performing the maintenance.  The LAFD use their 

AW139 helicopters in a multi-mission environment which provides a prime example of what 

the MSPAC might anticipate from a maintenance perspective. The LAFD helicopter 

maintenance team reports a 6.4 maintenance man-hour per flight hour ratio. It is important 

to note that this is more than (4) times the maintenance man-hour per flight hour ratio that 

AgustaWestland reports. This will require 1,774 maintenance man-hours per helicopter (6.4 

x 277.2 future flight hours), or 19,515 MMH for the fleet. 

D. MSPAC Self -Proposed AW139 Maintenance Personnel Estimate 
The MSPAC proposed a potential scenario for maintenance operations which would comply 

with the FAA requirements for Part 135 designation. Appendix B, 12/23/2010 response, 

identified two other scenarios which MSPAC is no longer considering. 

The MSPAC is currently reviewing how to be as efficient as possible while weighing the Part 

135 certifications requirements affects on the maintenance and inspection requirements. 

Pursuant to the Part 135 consultants’ recommendations, the potential maintenance model 
for the future would be: 

 Existing Maintenance personnel will facilitate the section stand up by providing the 
following field support: 
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 The following positions would be assigned to and responsible for each region 
(Western, Southern and Eastern) to perform unscheduled and scheduled 
maintenance in accordance with the approved maintenance program: 

o 2 - Maintenance Technicians (per region) 
o 1 - Avionics Technician (per region) 
o 1 - Inspector (per region) 

 Aviation Command Repair Station personnel will maintain aircraft at Aviation 
Headquarters and augment regional maintenance crews in the following areas: 

o Field repairs  
o Required servicing  
o Field staff vacancies   

If we assume the makeup for this scenario is made up of: 

 Western Region 
o 1 Working  Supervisor / Technician 
o 2 Maintenance Technicians 
o 1 Avionics Technician 
o 1 Inspector 

 Southern Region 
o 1 Working Supervisor 
o 2 Maintenance Technicians 
o 1 Avionics Technician 
o 1 Inspector 

 Eastern Region 
o 1 Working Supervisor / Technician 
o 2 Maintenance Technicians 
o 1 Avionics Technician 
o 1 Inspector 

Then the key driver is what the makeup of Aviation Repair Station.  This could look like: 

 Aviation Repair Station 
o 1 Maintenance Director 
o 1 Training Manager 
o 1 Production Control Supervisor 
o 4 Maintenance Technicians 
o 1 Avionics Technician 
o 1 Chief Inspector 
o 1 Expeditor 
o 1 Administrator 

 
The Totals therefore are shown in Figure 11: 
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Figure 11: MSPAC Self-Proposed Repair Station Positions 

Positions # of Positions 

Management 2 

Supervisory* 4 

Inspection 4 

Technicians (Maintenance) 10 

Technicians (Avionics) 4 

Administrator & Expeditor 2 

Total 26 
*Includes three (3) supervisors of the regional teams who also serve as general technicians 

The reason for the range of supervisory and technician positions exist because each regional 

team will have a working supervisor with both supervisory and technical responsibilities. As 

before, details for the maintenance man-hour per flight ratio are shown below in Figure 12: 

Figure 12: MSPAC Maintenance Man-Hours per Flight Hour Ratio Calculations 

MSPAC Maintenance Scenarios 

Current 
Personnel 
(Not incl. 

Dir. & 
Admin.) 

MSPAC 
Proposed 
Personnel 

(Not incl. Dir 
& Admin) 

Maintenance & Inspection Positions* 28 22 

Man Hours per Year** x 1,684 1,684 

Annual Employed Man Hours 47,152 37,048 

Flight Hours per Year*** ÷ 3,050 3,050 

Man Hour per Flight Hour Ratio 15.46 12.15 

*Only maintenance technician & inspection Positions are considered in this analysis because they are directly responsible for 

maintenance activities 

** Man-hours per year reflect average leave and vacation schedules for MSP maintenance personnel 
*** Flight Hours per Year does not include Fixed-wing hours 

E. Maintenance Estimation Disparities & Implications 
As described above, a wide-range of disparity exist between the maintenance man-hours 

per flight hour ratios for the AW139 as reported by AgustaWestland, the Los Angeles Fire 

Department and the MSPAC proposed maintenance scenario. The implications of these 

disparities are manifested in the number of employees needed to ensure the fleet 

experiences minimal maintenance downtime. Figure 13 illustrates the number of 

maintenance and inspection personnel required based upon all the above listed 

maintenance man-hour per flight hour ratios. 
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Figure 13: Required Maintenance Personnel Calculations 

Information Source Agusta 
Conklin 

& de 
Decker 

LAFD 

Current 
Personnel 
(Not incl. 

Dir. & 
Admin.) 

MSPAC 
Proposed 
Personnel 
(Not incl. 

Dir & 
Admin) 

Maintenance & Inspection Positions 1.44 4.95 6.40 15.46 12.15 

Man Hours per Year x 3,050 3,050 3,050 3,050 3,050 

Annual Employed Man Hours 4,391 15,096 19,517 47,152 37,048 

Flight Hours per Year* ÷ 1,684 1,684 1,684 1,684 1,684 

Man Hour per Flight Hour Ratio 3** 9 12 28 22 

*1,684 man-hours derived from MSPAC Response to Maintenance Assumptions found in Appendix E 

**Per the previous comment: This metric is applicable only to actual physical time that can be expected to be spent servicing 

and repairing the AW139. This metric does not take into account maintenance personnel downtime, vacation, sick leave or 

any other duties for which the maintenance personnel are responsible. 

The total annual employed man-hours figure of 1684 represents the total man-hours 

available from MSPAC maintenance personnel even when they are not working 

maintenance issues on the aircraft. This number takes into account vacation, holidays, 

allowable sick leave, and military leave (applicable to a number of MSPAC personnel who 

are in the Maryland Air National Guard). (This number of 1684 hours is specifically an 

MSPAC number and could vary with changes in negotiated leave policies or maintenance 

approaches).  

Total MMH from AgustaWestland represents the actual time that an aircraft is repaired (i.e. 

technician is turning a wrench on the aircraft). This number could be used as an estimate of 

a vendor provided centralized repair outsourced option. Though there would be other 

inefficiencies that would be added to this number including transportation of the aircraft to 

the outsourced facility by MSP pilots, and transportation costs for these pilots back and 

forth from Maryland to Philadelphia/New Jersey repair center, this could represent the 

minimum required maintenance expenditure. In preliminary discussions with 

AgustaWestland, the published rate for maintenance is $130/hour. This rate is not a 

negotiated rate and the MSPAC could likely obtain a reduced rate in a contractual 

arrangement to $100 or possibly less. 

Employing the average MSPAC maintenance and inspection employee costs $61,250 per 

year. Figure 14 shows the annual maintenance and inspection personnel costs for different 

maintenance man-hour per flight hour ratios. 
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Figure 14: Annual Maintenance and Inspection Personnel Costs 

 
Agusta 

Conklin & 
de Decker 

LAFD 

MSPAC 
Current 

Personnel 
(Not incl. 

Dir. & 
Admin.) 

MSPAC 
Proposed 
Personnel 
(Not incl. 

Dir. & 
Admin.) 

# of Personnel 3 9 12 28 22 
Maintenance & 
Inspection Personnel 
Costs 

$183,750  $551,250 $735,000 $1,715,000  $1,347,500 

Based upon the number of maintenance and inspection personnel for each scenario, there is 

a $1.53 million range between the AgustaWestland and MSPAC current scenarios. The $1.53 

million range refers only to the maintenance and inspection personnel costs and ignores 

management and support personnel.  

V. Potential In-sourced Maintenance Strategy Information 

A. Capacity Review 
As mentioned previously in the analysis, the proposed personnel requirement in each of the 

various MMH per flight hour estimates as well as MSPAC proposed organization provides 

indicators of how efficient these personnel would be in comparison to the actual time 

estimated to inspect or repair the eleven AW139 helicopters.  

As the MMH component is broken down into the scheduled and unscheduled maintenance 

needs for the AW139, personnel requirements can more clearly be determined. Granted the 

unscheduled maintenance requirements on the AW139 have limited history. One indicator 

available at this juncture is 1.44 MMH estimate previously mentioned on page 11. The 1.44 

maintenance man-hours estimate 1.02 hours for scheduled maintenance and .42 hours for 

unscheduled maintenance. Per Figure 7 shown again below, it can be estimated that 309.4 

hour of scheduled maintenance will be required per aircraft (3,404 for the fleet).  

Figure 7: AW139 Scheduled Preventive Maintenance Detail* 

Inspection 
Downtime 

(hrs) 
Operators 

Req. 
MMH Line/Base 

Inspections 
per Year 

Avg. 
MMH/Year 
Conserv.*** 

Daily Check** 0.50 0 - L 365 - 

Bi-Weekly 0.80 1 0.80 L 26.00 72.80 

Year Based 

1 Year 13.73 3 41.20 L 1.00 43.20 

2 Year 17.10 1 17.10 B 0.50 9.55 

4 Year 91.50 1 91.50 B 0.25 23.38 
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Hourly Based 

300 Hour 75.00 2 150.00 L 0.92 140.47 

600 Hour 6.50 2 13.00 B 0.46 6.93 

1200 Hour 27.40 2 54.80 B 0.23 13.12 

     
TOTAL**** 309.44 

*Assumes 272.5 flight hours per helicopter per year 

**Can be performed by a pilot 

***Includes an additional two (2) hours to the required maintenance time provided by AW 

****Per helicopter 

If unscheduled maintenance is estimated using this relationship (1.02 scheduled 

maintenance and .42 unscheduled maintenance – 10 year estimate), an estimated 127.4 

hours of unscheduled maintenance will be required per helicopter. Therefore, the total 

estimated maintenance man-hours per aircraft would be 436.8 hours (309.4 scheduled + 

127.4 unscheduled) or a total of 4,805 MMH per year for the eleven (11) helicopter fleet. 

As illustrated in the chart below, the manpower required per MMH is not a driving factor in 

the models being proposed to manage the MSPAC maintenance requirement. Figure 15 

estimates the maintenance man-hours available taking into account the analysis above: 

Figure 15: MMH Estimates/Manpower Requirements (AgustaWestland) 

Info Source Agusta 
Conklin & 
de Decker 

LAPD 
MSPAC 
Current 

MSPAC 
Proposed 

Estimated Personnel 
Required 3 9 12 28 22 

Man-Hours per Person 
per Year 1,684 1,684 1,684 1,684 1,684 

Total Employed Man-
Hours 5,052 15,156 20,208 47,152 37,048 

Total MMH Required 
for AW139 4,805 4,805 4,805 4,805 4,805 

Percentage of Direct 
Maintenance Hours 95.12% 31.71% 23.78% 10.19% 12.97% 

The issue with the above analysis is that vendors such as AgustaWestland and Conklin & de 

Decker do not have enough information from the users to detail maintenance man-hour 

estimates because of the recent deployment of this helicopter.  
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Figure 16: MMH Estimates/Manpower Requirements (Conklin) 

Info Source Agusta 
Conklin & 
de Decker 

LAPD 
MSPAC 
Current 

MSPAC 
Proposed 

Estimated Personnel 
Required 3 9 12 28 22 

Man-Hours per Person 
per Year 1,684 1,684 1,684 1,684 1,684 

Total Employed Man-
Hours 5,052 15,156 20,208 47,152 37,048 

Total MMH Required 
for AW139 15,096 15,096 15,096 15,096 15,096 

Percentage of Direct 
Maintenance Hours 298.80% 99.60% 74.70% 32.01% 40.75% 

Figure 16 presents the staff utilizations with the most conservative Conklin & de Decker 

MMH ratio. Regardless, as detailed in the following suggested scenarios, there are sufficient 

personnel to cover even worse case estimates.  

Therefore, based on the above chart, it is clear that developing the appropriate structure for 

a distributed base alignment with seven (7) bases throughout the State, and being 

responsive to maintenance requirements for a 24/7, seven day a week operation will not be 

driven by total maintenance man-hours required for scheduled and unscheduled 

maintenance activities. As the chart shows, there will be some overcapacity in the 

maintenance manpower available.  

B. In-sourced Maintenance Strategies Introduced 
The changes in the environment, aircraft, and support equipment being integrated into the 

MSPAC operations will result in: 

 A decrease in the inspections required per the suggested manufacturer’s 

maintenance schedule when the new AgustaWestland is compared with the current 

Eurocopter fleet 

 A new helicopter fleet replacing aircraft that approaching/or over 20 years old 

 Reduction in in-flight training hours due to the use of a Flight Training Device 

 An investment in a HUMS system in each aircraft ($273,987 per aircraft) to 

support/enhance maintenance management. According to the MSPAC Maintenance 

Operations Director, the investment in the HUMS systems will reduce maintenance 

trouble shooting requirements by 20-25%. The HUMS system capabilities can be 

found in Appendix D. 

Consequently, the expectation is that there would be a reduction in the required amount of 

maintenance personnel needed. The following maintenance alignment review identifies 

three (3) in-sourced maintenance strategies the MSPAC Maintenance Operations may 
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consider implementing after transitioning to the new fleet of AW139 helicopters. These 

options are summarized in Figure 17 and detailed in Figure 18.   

Figure 17: In-sourced Maintenance Strategies 

Option # Maintenance Details 

Option 1 
 Centralized maintenance and inspection team at Martin State 

 Staffing Requirements: 16 employees – 8 technicians (5 general techs, 3 avionics techs) 
& 3 inspectors 

Option 2 

 Three (3) regional on-call teams across the state consisting of three (3) maintenance 
technicians (2 general, 1 avionics) 

 Four (4) technicians (3 general, 1 avionics) at Martin State 

 Three (3) inspectors on-call across the state to perform inspections as needed; one (1) 
chief inspector at Martin State 

 Staffing Requirements: 22 employees – 13 technicians & 4 inspectors 

Option 3 

 One (1) maintenance technician at each base (8 hours per day) to perform daily 
inspections and routine scheduled and unscheduled maintenance 

 Three (3) regional avionics technicians across the state to perform routine scheduled and 
unscheduled maintenance when needed 

 Three (3) maintenance technicians at Martin State(2 general, 1 avionics)  

 Three (3) inspectors on-call across the state; one (1) chief inspector at Martin State 

 Staffing Requirements: 22 employees – 13 technicians & 4 inspectors 

Two of these options would apply the concept of on-call staffing to the MSPAC maintenance 

environment as a means of ensuring coverage during a 24/7 operation. The use of on-call 

maintenance staffing is widely practiced in the industry.  

VI. In-sourced Maintenance Strategy Detailed 

A. Matrix 
Figure 17 designates the responsibilities of all scheduled and unscheduled maintenance 

events and illustrates the subsequent personnel requirements for the three (3) in-sourced 

maintenance options from Figure 15.  

Figure 18: In-sourced Maintenance Strategy Matrix 

  Option 1 Option 2 Option 3 

Dauphin II Scheduled Inspections       

25 Hour Inspection Martin State/Techs On-call/Techs On-base or On-call/Techs 

50 Hour Inspection Martin State/Techs On-call/Techs On-base or On-call/Techs 

75 Hour Inspection Martin State/Techs On-call/Techs On-base or On-call/Techs 

100 Hour Inspection Martin State/Techs On-call/Techs On-base or On-call/Techs 

600 Hour "T" Inspection Martin State/Techs Martin State/Techs Martin State/Techs 

5400 Hour "G" Inspection Martin State/Techs Martin State/Techs Martin State/Techs 

Unscheduled Maintenance Martin State/Techs Martin State/Techs Martin State/Techs 
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AW 139 Scheduled Inspections       

Bi-Weekly Inspection Martin State/Techs On-call/Techs On-base or On-call/Techs 

300 Hour Inspection Martin State/Techs On-call/Techs On-base or On-call/Techs 

1 Year Inspection Martin State/Techs Martin State/Techs On-base or On-call/Techs 

600 Hour Inspection Martin State/Techs Martin State/Techs Martin State/Techs 

1200 Hour Inspection Martin State/Techs Martin State/Techs Martin State/Techs 

2 Year Inspection Martin State/Techs Martin State/Techs Martin State/Techs 

4 Year Inspection Martin State/Techs Martin State/Techs Martin State/Techs 

Unscheduled Maintenance Martin State/Techs On-call/Techs On-call/Techs 

Personnel Detail       

Management Maintenance Director Maintenance Director Maintenance Director 

# of Management Personnel 1 1 1 

Supervisory 
Training Supervisor, 

PC Supervisor 
Training Supervisor, 

PC Supervisor 
Training Supervisor, PC 

Supervisor 

# of Supervisory Personnel 2 2 2 

Inspection Personnel 

On-call across the 
state (3) 

Chief Inspector (1) – 
Martin State 

On-call across the 
state (3) 

Chief Inspector (1) – 
Martin State 

On-call across the state 
(3) 

Chief Inspector (1) – 
Martin State 

# of Inspection Personnel 3 4 4 

Maintenance Personnel 

(5) General 
Maintenance Techs at 

Martin State 
(3) Regional Avionics 
Pilots Conduct Daily 

3 On-call teams of 3 
across the state (2 

general, 1 avionics); 4 
techs at Martin State 
(3 general, 1 avionics) 

1 General tech at each 
base (1 – 40hr/wk); 

(3) Regional Avionics; 3 
techs at Martin State (2 

general, 1 avionics) 

# of Maintenance Personnel 
(general/avionics) 

8 (5/3) 13 (9/4) 13 (9/4) 

Administrative Personnel 
Expeditor (1), 

Administrator (1) at 
Martin State 

Expeditor (1), 
Administrator (1) at 

Martin State 

Expeditor (1), 
Administrator (1) at 

Martin State 

# of Other Personnel 2 2 2 

Total Personnel 16 22 22 

Minimum Maint. Hours Required 15,096 15,096 15,096 

Total Annual Maintenance Hours 18,524 28,628 28,628 

Maint. Hours Above Min. 3,428 13,532 13,532 

Avg. Cost per employee $61,250 $61,250 $61,250 

Projected Employee Costs $980,000 $1,347,500 $1,347,500 

The personnel detail shows the maintenance and inspection staffing requirements 

necessary to execute each option. It also shows the total annual maintenance hours 

associated with each option as well as the projected staffing costs. Based upon the 

maintenance man-hour per flight hour ratio from Conklin & de Decker of 4.95 (includes 

unscheduled and scheduled maintenance) and the estimation of 277.2 annual flight hours 

per AW139 helicopter from Figure 1, each maintenance strategy must exceed the more 
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conservative estimate of 15,096 total annual maintenance hours. Because these options 

exceed 15,096 maintenance man-hours, all of the above maintenance strategies are 

considered viable. 

It is important to note that the positions of Maintenance Director and Maintenance 

Administrator remain constant in each of these strategies. The only variables in these 

strategies are the number of maintenance technicians and inspectors required for each 

option. 

B. Option 1 
 Option 1 is a centralized maintenance strategy in which all maintenance tasks, scheduled 

and unscheduled, are performed at the Martin State Trooper Base. Figure 19 maps the 

distribution of maintenance resources across the state for this option. 

Figure 19: Option 1 Maintenance Resources Map 

 

In this option, five (5) maintenance technicians are utilized to perform biweekly or 50 hour 

inspections.  This option also utilizes three (3) on-call inspectors which provide adequate 

staffing such that an inspector can report to the Martin State Trooper Base whenever 

needed.  

This option requires a total of sixteen (16) employees and has projected salary cost of 

$980,000 dollars per year. Option 1 has the lowest personnel requirement of the three (3) 

strategies described in this study and consequently is the least expensive from a staffing 

perspective. However, there are additional costs related to this option that are explained in 

the summary area on pages 25 and 26 that offset these personnel salaries. 
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C. Option 2 
Option 2 is decentralized maintenance strategy which employs the use of three (3) mobile 

on-call teams located across the state and the repair station at Martin State. Figure 20 maps 

the distribution of maintenance resources across the state for this option. 

Figure 20: Option 2 Maintenance Resources Map 

 

In this option, three (3) on-call regional maintenance teams comprised of three (3) 

maintenance technicians (2 general, 1 avionics) and one (1) inspector are located across the 

state and provide support when needed. Routine scheduled and unscheduled maintenance 

is performed by the on-base and on-call technicians while heavy scheduled maintenance is 

performed by four (4) technicians (3 general, 1 avionics) at Martin State. Maintenance on 

backup helicopters will also be performed at Martin State. In addition to the repair station 

team, a chief inspector is staffed in the area to handle all inspections at Martin State. 

As shown above, an on-call team is responsible for the Frederick and Cumberland trooper 

bases, the Andrews and St. Mary’s trooper bases and the Easton and Salisbury trooper 

bases. Three (3) on-call inspectors will be responsible for two (2) bases each. The use of 

regional maintenance teams requires three (3) sets of maintenance tools and means of 

traveling from base to base.  
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Option 2 requires a total of twenty-two (22) employees and has projected salary costs of 

$1.35 million per year. Utilizing this maintenance strategy is projected to have staffing costs 

of $367,500 per year more than Option 1. 

D. Option 3 
Option 3 is a decentralized maintenance strategy which employs the use of a maintenance 

technician located at each base. Figure 21 maps the distribution of maintenance resources 

across the state for this option. 

Figure 21: Option 3 Maintenance Resources Map 

 

In this option, each base is staffed with a maintenance technician forty (40) hours per week. 

Three (3) regional avionics technicians will be on-call across the state. Routine scheduled 

and unscheduled maintenance is performed by the on-base technicians. Heavy maintenance 

and all maintenance on backup helicopters will be performed Martin State. The chief 

inspector stationed at Martin State will be responsible for all of these inspections. Three (3) 

inspectors will also be on-call across the state at all times. Each inspector will be responsible 

for two (2) bases each.  

The use of decentralized maintenance strategy requires seven (7) sets of tools, one for each 

trooper base.  (Seven (7) sets of standard tools currently exist, and the mechanics have their 

own tools.  Money is allotted in the procurement of the new aircraft for the purchase of 

specialized tools for the AW139.) 
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Option 3 requires a total of twenty-two (22) employees and has projected salary costs of 

$1.35 million per year. Utilizing this maintenance strategy is projected to have staffing costs 

of $367,500 per year more than Option 1 and the same staffing cost as Option 2. 

E. Maintenance Options Summary 
There has been some variation in options presented by MSPAC concerning how they wanted 

to move forward with their maintenance personnel model.  Though still higher in 

comparison to the three (3) options presented  in this study, the MSPAC model most 

recently presented a proposed twenty-six (26) person maintenance organization which is 

more in-line with the finding of this study, that a twenty-two (22) person staff would be 

more than sufficient to handle the MSPAC maintenance needs. Figure 22 compares the 

personnel requirements and subsequent costs of the current MSPAC maintenance strategy 

and the strategies examined in this study. 

Figure 22: Option 3 Maintenance Resources Map 

  

Current State- All 
Personnel 

MSP 
Proposed 
Strategy- 

All 
Personnel 

In-sourced Strategies- All Personnel 

# of Positions Filled Option #1 Option #2 Option #3 

Personnel Detail      

Management 1 1 2 1 1 1 

Supervisory 3 3 4* 2 2 2 

Inspection 6 5 4 4 4 4 

Technicians 19 15 14 7 13 13 

Expeditor 1 1 1 1 1 1 

Administrator 1 1 1 1 1 1 

Total Personnel 31 26 26 16 22 22 

Avg. Cost/Personnel $61,250  $61,250  $61,250  $61,250  $61,250  $61,250  

Total Personnel Cost $1,898,750  $1,592,500  $1,592,500  $980,000  $1,347,500  $1,347,500  
*Includes three (3) supervisors of the regional teams who also serve as general technicians 

It is recommended that the MSPAC implement in-sourced strategy Option #2 or Option #3.  

(The current MSPAC maintenance management team has experience and also success in 

implementing this model). Options #2 and #3 provide sufficient staffing levels to provide 

coverage to their section and a neighboring section during vacations, illness, or training. As 

shown above, the budget for this option is $1,347,500. The personnel costs associated with 

these options are anywhere between $61,250 and $612,500 less than the MSPAC’s current 

personnel costs. Options 2 and 3 are initially shown as $367,500 more expensive than 

Option 1. However, in looking closer at utilizing maintenance strategy that operates at the 

section level reduces helicopter fuel costs and saves blade time required to fly the 

helicopters to and from Martin State for inspections. The centralized maintenance strategy 

requires that a helicopter be flown to and from Martin State to be serviced. It also requires 



 
25 

 

that a backup helicopter be flown to and from the base to cover for the helicopter receiving 

maintenance. In order to provide full coverage with a centralized strategy, four (4) flights 

are required every time a helicopter must be inspected. Besides the obvious effect of 

increasing the section “Out-of-Service Time” with these trips to Martin State, the specific 

variables that impact the fuel costs associated with flying to and from Martin State for 

inspections include: 

 Trooper base distance to Martin State 

 Fuel price per gallon  

 Average speed of 149.6 miles/hour 

 Fuel burn rate 

 Average Inspections per year on helicopters not located at Martin State (167.2 

scheduled; 68.86 unscheduled*) 

 Blade time from each trooper base to Martin State 

Figure 23: Blade Time to Martin State by Trooper Base 

Trooper 
Base 

Miles to 
Martin St. 

Avg. 
Speed 

Flight 
hours to 

Martin St. 

Start Up 
/ Shut 

Down** 

Total 
Blade 
Time 

Inspections 
per Year 

Fuel 
Price 

Fuel Costs to 
Martin St. 

Trooper 1 - - - - - -   - 

Trooper 2 45 149.6 0.30 0.50 0.80 39.77 $4.50 $18,485.66 

Trooper 3 55 149.6 0.37 0.50 0.87 39.93 $4.50 $20,109.92 

Trooper 4 95 149.6 0.64 0.50 1.14 38.90 $4.50 $25,633.73 

Trooper 5 120 149.6 0.80 0.50 1.30 38.76 $4.50 $29,301.16 

Trooper 6 50 149.6 0.33 0.50 0.83 39.53 $4.50 $19,143.00 

Trooper 7 70 149.6 0.47 0.50 0.97 39.19 $4.50 $22,019.95 

TOTAL - - - - - 236.08 - $134,693.43 

*Based upon the AgustaWestland MMH ratio 1.44 (1.02 scheduled maintenance, .42 unscheduled) 

**Time required preparing helicopter for flight and performing the necessary safety checks 

The annual fuel cost of $134,693 only accounts for the cost of flying helicopters to Martin 

State. The estimated annual fuel cost of flying a helicopter to and from Martin State is 

doubled to $269,387. In order to fly each helicopter to Martin State for maintenance 

activities, replace it with a backup helicopter and return the serviced helicopter to the field 

is again doubled to cost $538,774. 

The flight hours required to fly helicopters to and from Martin State for maintenance must 

also be measured when considering a centralized maintenance strategy. The average 

scheduled maintenance inspections will require an estimated 164.34 flight hours per year to 

fly the helicopters to Martin State. The estimated annual flight hour requirement to fly a 

helicopter to and from Martin State for scheduled maintenance is 328.68 hours. In order to 

fly each helicopter to Martin State for maintenance activities, replace it with a backup 

helicopter and return the serviced helicopter to the field is estimated to require 657.35 

flight hours per year.  
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Additional flight hours will result in the need for increases in both scheduled and 

unscheduled maintenance. Based upon the information derived from the AgustaWestland 

inspection information in Figure 6, an average of 309.4 scheduled maintenance man hours 

are required annually for each helicopter. Using the AgustaWestland 10-year MMH ratio 

(1.02 scheduled + .42 unscheduled), an estimate for maintenance man-hours was 

determined for unscheduled maintenance on each helicopter. Using an average inspection 

time, the number of annual inspections from unscheduled maintenance is estimated at an 

average of 68.86 unscheduled inspections per year. It is assumed that unscheduled 

maintenance man-hours will start out at a small number and increase at a more rapid rate 

as the aircraft reach a 10-year maturity. Figure 24 and 25 show the estimated flight hours 

per year required by a centralized and regional maintenance strategy.  

Figure 24: Estimated Flight Hours per Year Centralized vs. Regional Maintenance 

Helicopter 
Lifetime 

Centralized Maintenance Regional Maintenance 

Flight 
Hrs - 

Missions 

Sched. 
Maint. 
Flight 

Hrs 

Unsched. 
Maint. 

Flight Hrs 
Total 

Cumulative 
Total 

Flight 
Hrs - 

Missions 

Sched. 
Maint. 
Flight 

Hrs 

Total 
Cumulative 

Total 

Year 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Year 1 3,049.6 657.4 53.6 3,760.5 3,760.5 3,049.6 23.63 3,073.2 3,073.2 

Year 2 3,049.6 657.4 53.6 3,760.5 7,521.0 3,049.6 23.63 3,073.2 6,146.5 

Year 3 3,049.6 657.4 107.1 3,814.1 11,335.1 3,049.6 23.63 3,073.2 9,219.7 

Year 4 3,049.6 657.4 107.1 3,814.1 15,149.2 3,049.6 23.63 3,073.2 12,292.9 

Year 5 3,049.6 657.4 171.4 3,878.3 19,027.5 3,049.6 23.63 3,073.2 15,366.1 

Year 6 3,049.6 657.4 299.9 4,006.9 23,034.4 3,049.6 23.63 3,073.2 18,439.4 

Year 7 3,049.6 657.4 364.2 4,071.2 27,105.6 3,049.6 23.63 3,073.2 21,512.6 

Year 8 3,049.6 657.4 428.5 4,135.4 31,241.0 3,049.6 23.63 3,073.2 24,585.8 

Year 9 3,049.6 657.4 535.6 4,242.5 35,483.5 3,049.6 23.63 3,073.2 27,659.1 

Year 10 3,049.6 657.4 856.9 4,563.9 40,047.4 3,049.6 23.63 3,073.2 30,732.3 

Figure 25: Flight Hours by Maintenance Strategy 
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These figures show that utilizing a regional maintenance strategy will save the fleet an 

average of 931.5 flight hours per year over the first ten (10) years. This equates to 30.55% of 

the annual flight hours spent completing missions and training. As shown in Figure 23, using 

a regional maintenance strategy will lengthen the usable life of the helicopter by reducing 

blade time not associated with mission activities. Over the first ten (10) years of helicopter 

life, using a regional maintenance strategy postpones the 30,000 flight hour level for the 

fleet of eleven (11) helicopters by more than two (2) years.  

The additional staffing requirement ($367,500 per year) of a regional maintenance strategy 

clearly outweighs the additional fuel costs ($538,774 per year) and extra blade time [up to 

9,315.1 flight hours over 10 years (see Figure 24: 40,047.4 – 30,732.3 = 9,315.1)] associated 

with a centralized maintenance strategy.  

VII. Role of Future MSPAC Maintenance Organization 

An important consideration is that history has shown that the MSP maintenance 

organization expansion from 2000 to 2010 of twenty (20) to thirty (30) personnel occurred 

during the requirement of heavy maintenance for the aging fleet of AS365 Dauphins. This is 

important to consider because if the current missions and flight hours remain constant, 

heavy maintenance activities for both scheduled and unscheduled maintenance will rise 

dramatically in years 13 and 14 for the new helicopter. This heavy maintenance should be 

incorporated into an outsourced plan with AgustaWestland or one of their certified repair 

vendors. Therefore, once the maintenance personnel level is determined it should not 

increase over the lifetime of the aircraft. 

There are several other reasons why the proposed level should be held constant.  These 

include: 

 As shown in Appendix A.5 mission levels are 60% less than back in 2000. Therefore 

reducing the total amount of inspections required. 

 In the new environment a Flight Training Device will also lower the net hours flown 

by close to 20% by eliminating training flight hours for annual and new pilot training. 

 The new vendor’s (AgustaWestland) repair facility is a two (2) hour drive from the 

MSP headquarters; hence issues of determining maintenance solutions, receiving 

necessary parts and delays in receiving feedback should be reduced significantly 

from the current state.  

 Each helicopter will also be equipped with a $273,987 HUMS system to support the 

maintenance operation in exactly what issue is occurring in the helicopter and help 

to allow the personnel to be more focused on problem resolution.   

 If capacity of the maintenance organization is maximized due to unscheduled 

maintenance far exceeding expectations, work orders over 70 hours should be 
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outsourced. This would also allow 300 hour scheduled inspections to be integrated 

into an outsourced negotiation for heavy maintenance only. 

A. Proposed Growth Capacity 
Per Figure 25, the maintenance labor from the proposed strategy will be able to perform the 

necessary maintenance the AW139 fleet up to 4,627 flight hours per year.  

Figure 25: Maximum Flight Hour Capacity for the Recommended Strategy 

Maximum Flight Hours for the 
Recommended Strategy 

Equation Calculation 

Annual Available 
Maintenance Man-
Hours 

28,628 
MMH 

Maintenance & Inspection Personnel x 
Maintenance Man-Hours per Year 

17 people x 1,684 MMH = 
28,628 MMH 

Total MMH Required 
for AW139 (Conklin 
& de Decker) 

15,096 
MMH 

(Mission FH + Training FH) x Conklin & de 
Decker MMH:FH Ratio 

(2,490.8 FH + 558.8 FH) x 
4.95 MMH/FH = 15,096 
MMH 

Efficiency Factor of 
MSPAC MMH 

22,902 
MMH 

Annual Available MMH x Efficiency 
28,628 MMH x 80% (% of 
time doing maintenance) 
= 22,902 MMH 

Maintenance Staff 
Flight Hour Capacity 

4,627 
FH 

(Efficiency Factor of MSPAC MMH - Total 
MMH Required for AW139) / (Conklin & de 
Decker MMH/FH Ratio) - Annual Flight Hours 

(22,902 MMH - 15,096 
MMH) / (4.95MMH/FH) - 
3,050 FH = 4,627 FH 

This would assume that the 15% increase in flight hours from missions per year would 

continue through 2015 (four years). This would represent a 51.7% increase in all non-

training missions. This level provides adequate room for growth and there should not be an 

instance where the estimated MSP maintenance and inspection personnel exceed the 

necessary estimated twenty-two (22) personnel in the new operation. Choosing between 

Options #2 and #3 ensures an appropriate staffing level, lengthens the usable life of the 

fleet and allows the MSPAC the flexibility to implement the appropriate organizational 

structure.  
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Appendixes 

A. MSPAC Organizational Information 

1. MSPAC Org. Chart 2011 
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2. MSPAC Org. Chart 2010 
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3. MSPAC Org. Chart 2001 

 



 
32 

 

4. MSPAC Maintenance Operation’s Table of Organization 2001 
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5. MSPAC Mission Analysis 1970 to 2000 
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B. MSPAC Maintenance Operation Response to Interrogatories 
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C. Flight-Required Training Assumptions 

1. AW 139 Training Requirement 

FFS* (Initial/Recurrent) AW139 (w/FTD**) used for this analysis.
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2. MSPAC Current Training Requirement Assumptions 

Training Assumptions 

Training Hours per pilot 17.5 

% Positions Filled 90.00% 

Annual Pilot Turnover 10.00% 

New Pilot Additional Training 55 

# of Pilots 54 

Training Hours Required 1147.50 

D. HUMS System Capabilities 

1. MSPAC Technical RFP Document 8/22/2009 
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2. AW Response to MSP HUMS Questions 
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E. Response to Maintenance Assumptions 

Response to Maintenance Assumptions 

Revised March 31, 2011 

 

Below are responses to the operational assumptions requested for the maintenance study.  These 

responses were provided by members of the Maintenance and Operational leadership based on 

information provided by AgustaWestland.   The transition to the new airframe will be dynamic requiring 

adjustment to the manner and methods maintenance is performed.   

 Operating 7 bases 

 Correct, based on the basing study. 

 Buying 11 helicopters 

 Currently only 6 helicopters have been approved, but we may know more at the end of this 

legislative session. 

 Buying Flight Training Device 

 Yet to be determined if funds have been allocated. 

  Operate single-pilot 

 Yes 

 Pilots will be certified to perform daily inspections (as described and accepted per the approved 

Manufacturer’s Maintenance Program or the Approved Aircraft Inspection Program) 

 Incorrect, Pilots will be “trained” to perform pre-flight checks. 

 Maintenance technicians will be certified to perform daily inspections (as described and accepted 

per the approved Manufacturer’s Maintenance Program or the Approved Aircraft Inspection 

Program) 

 Correct - to clarify, all MSPAC maintenance personnel are certificated per Title 14 of the CFR 

Part 65, this regulation outlines guidelines and privileges respective to the holder of the 

license.   

 Inspectors are responsible for inspecting all scheduled (50hr, 300hr, yearly) and unscheduled 

maintenance activities (as described and accepted per the approved Manufacturer’s Maintenance 

Program or the Approved Aircraft Inspection Program) 

 Correct, personnel that are listed on the Repair Station personnel roster (with inspection 

privileges) will be responsible for inspecting all work performed.   

 All maintenance technicians have 1880 available work hours per year. There are 2080 hours in a 

calendar work year and maintenance technicians receive 10 holidays, 10 vacation days & 5 sick days 

per year (200 hours off per year).  

  Dependent upon the employees’ tenure, the following leave allowances apply: 

 •        1 - 5 years -11 holiday, 10 annual, 6 personal, and 15 sick – Total 336 hours off per 

year resulting in1744 available work hours 
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 •        6 - 10 years - 11 holiday, 15 annual, 6 personal, and 15 sick – Total 376 hours off per 

year resulting in1704 available work hours  

 •        11 – 20 years - 11 holiday, 20 annual, 6 personal, and 15 sick – Total 416 hours off per 

year resulting in1664 available work hours 

 •        21 – thereafter - 11 holidays, 25 annual, 6 personal and 15 sick – Total 456 hours off 

per year resulting in1624 available work hours. 

 •        Note: Military Leave should be considered, this leave is granted to an employee who is 

a member of a reserve unit of the armed forces, or in the organized militia for military 

training or active military duty. A maximum of 15 days annually is granted without loss of 

pay or charge against any other leave. 

 Currently 2 employees are members of the Armed Forces. 

 Approximately 3000 flight hours per year 

 Future flight hours will depend on mission trends as well as the acquisition of an FTD.  With 

current mission levels it is anticipated that we will incur 3000 flight hours with an FTD, 3700 

hours per year without an FTD. 

 Approximately 230 flight required training hours with single-pilot and use of Flight Training Device 

 Initial transition of the aircraft would be 22 hours per pilot in the full motion simulator by 

AgustaWestland. Training in MSP aircraft would be 20 hours for missions in MSPAC aircraft. 

For fully trained line pilots, annual training in MSP aircraft would be a total of 12 hours with 

75% being conducted in a FTD if one is provided. Each pilot fully trained requires a minimum 

of 12 hours annual training times 50 pilots is 600 hours. Multiply that by 75% which can be 

conducted in a FTD and that equates to 150 hours a year that would be blade time in an 

aircraft. 

 17.5 flight-required training hours per pilot per year 

 A minimum of 12 hours for each line pilot with 75% of this time conducted in a FTD. 

 55 flight required training hours per new pilot per year 

 New pilots will go to factory school by contract and receive the type rating. The new pilots 

would then return to the MSPAC and receive 20 hours of mission specific training in the 

aircraft. The contract allows for all pilots to receive annual recurrent training by 

AgustaWestland for the first year after initial type rating. 

 90% annual pilot retention rate 

 The rate is somewhat higher than indicated.  See the following: 

Hired      Ave/yr  Lost   Ave/yr 

Since 1993   69                      3.63  -72  -3.79 

Since 2000   51   4.25  -47  -4.67 

Since 2005   32   4.75  -39  -5.57 

 10% annual turnover 

 See above 
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 74% reduction in flight-required training with the use of the flight training device 

 Dependant on approval of the FAA, it is anticipated the rule of thumb is that an FTD will 

reduce actual training blade time by 75%. 

 Supervisors of the maintenance personnel will perform maintenance tasks along with their 

management duties. 

 Correct, however the percentage of time spent performing maintenance will be less than 

that of the maintenance technician because that is not their primary duty. 

 Supervisors of the inspectors will provide inspection duties along with their management duties. 

 Correct, however the percentage of time spent performing inspection duties will be less 

than that of the inspection unit personnel because that is not their primary duty. 

Note:  It is our plan to perform as much maintenance as possible in the field in order to maximize the 

time the individual sections remain in service at their primary response areas.  Additionally, this will save 

a significant amount of money in terms of unnecessary blade time since the aircraft will not be flying to 

Martin State Airport for this maintenance.  We believe this is the most fiscally responsible approach to 

maintaining the Maryland State Police Aviation Command’s fleet of AW-139 helicopters.   

 

 


