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Appendix A 

Program Fundamentals of the Selected Assessment Model  

This facility condition assessment method study aims to create a system that helps facility 
managers to inventory and assess campus facilities and estimate remediation costs. Deferred 
maintenance estimation is best suited to meet this objective.  
 
Under the selected model, condition assessments will be undertaken at the system level. The nine 
systems used by NASA were selected. These categories were selected after review of the FCI 
and DM estimating methods reviewed above and the American Society for Testing of Materials 
(ASTM) UNIFORMAT II Classification for Building Elements. Unique values are used to 
calculate DM estimates for different types of facilities as established in the NASA Deferred 
Maintenance Parametric Estimating Guide. The steps required in estimating deferred 
maintenance in the selected method are outlined below: 
 

 

Facility Service Cycle 

Ineffective maintenance programs can cause advanced facility degradation as shown in Figure 1: 

 
Figure 1 – Service Life Impacts of Deferred Maintenance; (Source: NASA-PR, 2008, p. 129) 
 
Inadequate maintenance is attributed to insufficient funding and ineffective maintenance 
programs. Both causes lead to deferred maintenance or backlogging of maintenance work 
needed.  
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Deferred Maintenance 

Deferred maintenance (DM) is “the unfunded facilities maintenance work required to bring 
facilities and collateral equipment to a condition that meets acceptable facilities maintenance 
standards.” (NASA-PR, 2008, p. 16) This is work that is not scheduled to be undertaken due only 
to the lack of funding. A high level of deferred maintenance is a sign of an inadequate 
maintenance program. An effective maintenance program will correspond with the percentages 
shown in Table 1 below. 
 
Table 1 – Ideal Budget Allocation Percentages 

Preventive Maintenance (PM) 15-18 
Predictive Testing & Inspection (PT&I) 10-12 

Programmed Maintenance (PGM) 25-30 
Repair (other than TC) 15-20 

Trouble Calls (TC) 5-10 
Replacement of Obsolete Items (ROI) 15-20 

Service Requests (SR) 0-5 
Total  100 

Source: Adapted from NASA-PR Table 3.3, (2008) 
 
It is assumed that reduced DM corresponds with the amount of adequate and timely maintenance 
performed. As more resources are directed to programmed and preventative maintenance, the 
percentage of scheduled work should increase, and the percentage of resources spent on trouble 
calls should decrease. Total maintenance funds may have to increase until ‘steady state’ 
expenditures are achieved. By tracking maintenance funding facility mangers can illustrate 
program performance over time. Figure 2 shows a deferred maintenance reduction scheme with 
additional funding. 
 

  
Figure 2 – Service Life Lost From Inadequate or Untimely 
Maintenance; (Source: NASA-PR, 2008, p. 131) 
 
Program fundamentals developed in this study 
include the following:  

 Facility Inventory  
 Facility Condition Standards  
 Assessment: SCR, CRV, SCI, FCI, and DM. 

“In the public sector, life-cycle cost, rate 
of return on investment, and cost-
avoidances are not normally the most 
significant determining factors in 
facilities investment decisions. As 
budgets are tightened, the first thought is 
to protect “mission” as much as 
possible, and facilities investments are 
frequently deferred. Most maintenance 
actions can be deferred without 
immediate failure or observable 
deterioration by the uninitiated. But 
repetitive deferrals of many maintenance 
actions over time take a significant toll 
in the originally expected useful lifetime 
of facilities and equipment.”Invalid 
source specified. 
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Facility Inventory 

Facility inventory is the baseline that determines what is included in the maintenance program 
and the point from where maintenance program success is measured. Ensuring inventory 
accuracy is critical.  
 
Inventory includes the documentation of every structure on every campus. To correlate with 
NASA costing estimates dividing structures into the following types is recommended: 

 Administration (educational uses) 
 Work Shop 
 Fuel Storage 
 Drainage/ Retaining Walls 

 
Educational Facility Inventory is divided as follows: 

 Campuses – The number of schools in a 
Territory 

 Facilities – The number of structures on a 
campus 

 Systems – The components of each facility 
 
Methodology for Phase I inventorying of campus 
facilities throughout the territories included the 
following steps:  

 Define inventory attributes  
 Identify campuses using public records and 

visual examination of aerial imagery 
 Tabulate available data for each record 
 Circulate for stakeholder review 
 Request unavailable data 

 
The inventory program developed for Phase II of this 
study recommends cataloging the following 
attributes: 

 Structure Number (unique to each school 
campus) 

 Structure Name (if different than above) 
 Structure Purpose (e.g., classroom, office, bathroom) 
 Year Built 
 Dimensions 
 Stories 
 Gross Floor Area 
 Design Capacity 
 Construction type (e.g., reinforced concrete, CMU, wood frame, etc.) 
 Utilization: (full, partial or vacant) 

 

Structures should be divided into 
at least two groups to identify 
those used by students and 
teachers, and those used for other 
functions such as storage, 
maintenance, or mechanical uses. 
Making this distinction is 
important when prioritizing 
projects to bring structures into 
conformance with current 
building codes.  
 
With limited resources, making 
health and safety repairs to 
structures utilized by students 
may be higher priority than for 
other structures. Inventory will 
also include campus grounds and 
must address drainage issues, 
safety hazards, impacts from or to 
adjoining properties, and the 
conditions of underground 
utilities.  
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Facility Condition Standards  

Consistent facility maintenance standards should be used throughout the study area as the basis 
for the facility condition assessment rating system to determine minimum acceptable and desired 
conditions.  
 
Initial condition assessment will be limited to a rapid visual assessment and should be 
undertaken by qualified professionals. Examples of visual assessment attributes are offered in 
Table 2 below. More detailed assessment criteria are provided in Appendix A.2 – NASA 
Condition Rating Criteria for Buildings. 
 
Table 2 - System Deficiency Attributes for Visual Assessments 

Structure  
 Failed foundations and 

structures. 
 Spalled or scaling concrete. 
 Cracked or rotten support 

columns or beams 

Roof  
 Leaking roofs. 
 Damaged roofing materials 

(cracked, peeling, rotting) 
 Inadequately secured 

gutters 
 Damaged flashing 

Exterior finishes  
 Peeling or flaking paint. 
 Rust stains or corrosion. 
 Stained or mildewed concrete 

surfaces. 
 Broken or cracked windows. 
 Cracked or rotten materials 

Interior finishes  
 Stained or broken ceiling 

tile. 
 Worn or broken floor tile. 
 Painted surfaces worn 

through to base materials. 
 Carpet wear-paths or 

ripples. 
 Cracked or rotten materials 

Mechanical  
 Outdated building 

automation, fire, security, and 
safety systems 
configurations. 

 Equipment and systems 
operating well past life cycle. 

 Leaking steam traps. 
 Electrical or mechanical 

equipment not meeting 
current codes. 

 Leaking and nonoperational 
components. 

 Abandoned-in-place conduit 

Electrical  
 Permanent electrical 

extension cords. 
 Inadequate/ excessive 

lighting 
 Abandoned-in-place conduit, 

wiring, cables, or piping. 
 Unsecured or failed pipe 

insulation. 
 Overheated motors or 

electrical devices. 
 Unmetered utilities. 

Plumbing  
 Leaking pump seals. 
 Unmetered utilities. 
 Unsecured or failed pipe 

insulation. 
 Abandoned-in-place conduit, 

etc. 

Grounds 
• Failed asphalt or concrete 

paving. 
• Debris on grounds or in 

mechanical areas. 
• Tripping hazards. 
• Traffic signs and markings 

not meeting the Manual on 
Uniform Traffic Control 
Devices. 

• Inadequate brush clearance 
around buildings in fire 
hazard areas.

Program-support equipment  
 Energy-inefficient equipment 

and systems. 

Source: Adapted from: (NASA-PR, 2008, pp. 133-134)

The establishment of clear, 
unambiguous standards is 
necessary to ensure consistent 
inspection results and reduce 
variations caused by inspector 
perspective.  
 
Development of facility 
condition standards should 
consider relevant legal 
requirements, regulations, 
industry standards, and the 
support of educational services.  
 
Maintenance cycles should 
account for manufacturer’s 
recommended maintenance 
schedules, level of use and 
environmental conditions.  
 
Developing maintenance 
standards during facility design is 
ideal in the creation of a 
proactive maintenance program 
because equipment specification 
and maintenance-related 
information is readily available.  
 
As facilities are created or 
renovated such specifications 
should be recorded and 
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Facility Assessment 

Deferred maintenance is estimated from the replacement value of a facility’s systems and 
standardized System Condition CRV Percentage factors. Once inventory is complete, six metrics 
are calculated: 

 System Condition Rating (SCR) 
 Current Replacement Value (CRV) 
 System CRV Percentage 
 System Condition CRV Percentage 
 System Condition Index (SCI) 
 Facility Condition Index (FCI) 

Cost Estimation  

Knowing, or being able to estimate, the replacement cost of each system in a facility and the cost 
of repairs needed to bring the system to an acceptable condition are essential to facility 
assessment. These two components are the foundation of calculating FCI and DM.  

System Condition Rating 

Initial assessment will be limited to a quick visual rating of facility condition. In addition to 
gauging the current conditions of facilities in the study area the inspection will verify inventory 
accuracy for both number of structures and construction materials identified. Ratings to be used 
are described below: 
 
      Table 3 – NASA Condition Rating Method 

Rating Condition Description
5 Excellent Only normal scheduled maintenance required. 
4 Good Some minor repairs needed. System normally 

functions as intended. 
3 Fair More minor repairs and some infrequent larger 

repair required. System occasionally unable to 
function as intended. 

2 Poor Significant repairs required. Excessive wear 
and tear is clearly visible. Obsolete. System 
not fully functional as intended. Repair parts 
not easily obtainable. Does not meet all codes. 

1 Bad Major repair or replacement required to restore 
function. Unsafe to use. 

0 Not Present  
    Source: (NASA-DM, 2005) 
 

Teams of two qualified assessors will perform visual inspections. It is anticipated that the teams 
will be able to assess 2 to 4 campuses a day. If one team is used than the assessment should be 
completed in 9 to 18 days depending on the number of schools in the region.  

Current Replacement Value 

DM Estimation requires known CRV for each system. This figure can be based on original 
construction costs and adjusted to current dollars or be estimated according to current 
replacement costs. If system CRV cannot be determined calculations will be made based on 
System CRV Percentage (B) below. 
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System CRV Percentage (A) 

If the System CRV is known each can be divided by the total sum of system CRVs to provide the 
system CRV percentage. This figure shows the proportion of value of each system in a facility. 
This figure can be adjusted based on actual facility assessments and should be adjusted when 
modifications to facility systems are made.  

System CRV Percentage ൌ 
ௌ௬௦௧௘௠ ஼ோ௏

்௢௧௔௟ ஼ோ௏
 

System CRV Percentage (B) 

The System CRV Percentages detailed below were adapted from the PACES model and from 
NASA’s experience applying the MD method. They have been adapted to correlate with the 
systems selected for the OIA DM method: 
 
Table 4 – Example System CRV Percentages 
DM Code Type Struc Ext Roof HVAC Elec Plumb Conv Int Equip Sum
1 Administrative .19 .17 .06 .16 .18 .05 .03 .16 .00 1.0 
2 Work Shop .20 .14 .06 .13 .30 .09 .09 .08 .00 1.0 
3 Fuel Storage .70 .13 .02 .00 .10 .05 .05 .00 .00 1.0 

4 
Drainage/ 
Retaining walls 

.90 .00 .00 .00 .05 .05 .05 .00 .00 1.0 

Source: Adapted from NASA-DM Table 2, 2005; Figures based on PACES model and NASA experience applying the 
DM method  

System Condition CRV Percentage 

The system condition CRV percentages were developed based on NASA’s review of typical 
costs for major and minor repair projects for the given systems and engineering judgment. These 
percentages can be adjusted as the program progresses to correspond with known costs for 
repairs made. CRV percentages are used to normalize the condition ratings for the system and 
provide the overall facility rating. 
 
Table 5 – NASA System Condition CRV Percentages 
System 5 4 3 2 1 

Structure 0 1 10 25 150 

Exterior 0 1 10 50 101 

Roof 0 9 38 75 150 

HVAC 0 2 13 63 133 

Electrical 0 2 13 63 133 

Plumbing 0 2 10 57 121 

Conveyance 0 2 13 50 100 

Interior Finishes 0 1 10 50 101 

Equipment 0 2 13 50 100 

Source: NASA-DM Table 3, 2005 

System Condition Index  

Recording SCI allows facility managers to assess the performance of a particular system across 
different types of facilities in a given sample but is not necessary for facility assessment. 
Condition factors vary for facility systems and therefore must be calculated separately.  
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Calculating SCI requires the following steps: 
1. Estimate the CRV of the systems in question: facility CRV x system CRV percentage 

(Table 4) 
2. Sum all of the system CRVs being considered in the sample 
3. Normalize/Weight the system CRV for each facility by dividing the system CRV by the 

sum of all the system CRVs 
4. Multiply this quotient by its respective assessment rating 
5. Add the “weighted” SCI together to determine the sample’s system SCI  

 
The SCI value can be calculated for the campus, school district or Territory. Table 6 offers an 
example SCI for structural systems: 
 
Table 6 – Example SCI for Structural Systems 

 
Source: (NASA-DM, 2005, p. 18) 

Facility Condition Index 

The Facility Condition Index (FCI) is the CRV normalized sum of the condition ratings for each 
system within each facility. The building FCI weights each of the nine system condition ratings 
by its associated system CRV percentage per DM category code shown in Table 2, above. In 
each system, the rating is multiplied by its system CRV percentage to get a weighted SCI. The 
sum of the nine weighted SCIs equals the facility’s FCI. Table 7 is an example for a Center 
comprised of different facilities: 
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Table 7 – Example Facility FCI  

 
Source: (NASA-DM, 2005, p. 19) 
 
Table 8 offers an example of how the FCI for the Center would be reported.  The overall Center 
FCI value is a sum of each facility’s CRV normalized FCI. Normalized/weighted FCIs for the 
center are calculated in the following steps (Weighted FCI = (Facility CRV÷ Center CRV) × 
Facility FCI): 

 Divide each facility CRV by the total Center CRV 
 Multiply this quotient by each facility’s FCI  

 
The sum of these weighted facility FCIs provides a total Center FCI. 
 
Table 8 – Example Weighted FCI  

 
Source: (NASA-DM, 2005, p. 19) 
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Deferred Maintenance Calculation 

The facility DM estimate is determined by adding the deferred maintenance estimates of the nine 
facility systems. Table 9 provides a sample deferred maintenance estimate for an administrative 
facility (DM category 5) with a CRV of $10 million. 
Table 9 – Example DM Calculation  

 
Source: (NASA-DM, 2005, p. 20) 
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Appendix A.1 

Methodology for Assessment  

The NASA model can easily be adopted by facility managers and operated by local maintenance 
staff. First assessments should be undertaken by trained professionals shadowed by the regional 
or otherwise local staff that will be taking over on future assessments to gain an understanding of 
what is required and how to interpret conditions. CRV estimates and System CRV percentages 
should be modified as the program develops to improve overall program accuracy. Once the 
process is firmly established the program should be fully managed within each territory with 
annual reports updating the condition assessment and illustrating progress.  
Steps required for the Phase II assessment include the following: 

 Determine standardized building condition requirements 
 Interview school staff to identify ongoing problems or deficits 
 Inventory buildings 
 Calculate CRV for each facility system 
 Rate existing conditions for each facility system  
 Calculate FCI and DM for facilities/campus/region 

Example 

One school from American Samoa, Masefau Elementary, was selected for this exercise because 
DOE school inventory and Civil Defense (CD) critical infrastructure data is available for this 
facility and the low number of buildings on this campus. Inventory, including facility count, 
floor area, and current replacement value, must be roughly estimated for the purposes of this 
exercise.  
 
The information detailed below is only an exercise to illustrate the assessment methodology 
proposed in this report and should not be considered an accurate assessment of current inventory 
or an account of actual deficiency remediation estimates.  

Assumptions 

1. The figures below are based on the replacement value per square foot ($/sf) figures 
identified in the assessment program review in Section 2: 

Location Replacement Value 
Arkansas $101.62/sf 
Idaho $100.00/sf 
Howard County, MD $167/sf 

 
The CRV factor of $167/sf, being the more conservative, will be used in this exercise.  

2. DOE school inventory for Masefau Elementary shows 3 buildings, CD critical 
infrastructure data shows four, and visual inspection of aerial photography (Google 
Earth) shows five. DOE facility records show that this campus was built in 1997. For this 
example, it is assumed that building 4 was built after this date, and is in better condition 
than buildings 1-3, and that building 5 is new.  
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3. Floor areas are based on rough area take-offs using Google Earth imagery and tools. 
Buildings 2 and 5 appear to be the main classroom buildings, and it is assumed that these 
buildings receive more regular maintenance than buildings 1, 3, and 4.  

4. HVAC and conveyance systems are not included in these facilities for this example. 
System CRV Percentages, shown in Table 2, are adjusted by dividing the remaining 
system percentages by 0.81 for educational buildings and .87 for the work shop to 
account for this exclusion.  

Table 1 – System CRV Percentage Conversion 
System Edu Adjusted Shop Adjusted 

Structure 0.19 0.23 0.2 0.23 

Exterior 0.17 0.21 0.14 0.16 

Roof 0.06 0.07 0.06 0.07 

HVAC 0.16 0.00 0.13 0.00 

Electrical 0.18 0.22 0.3 0.34 

Plumbing 0.05 0.06 0.09 0.10 

Conveyance 0.03 0.00 0 0.00 

Interior Finishes 0.16 0.20 0.08 0.09 

Equipment 0 0.00 0 0.00 

  0.81 1.00 0.87 1.00 

Inventory 

Rough floor area measurements multiplied by the selected CRV factor for Masefau Elementary 
buildings are as follows: 
 
Table 2 – CRV Estimation  
School Bldg sf $/sf Estimated CRV*
Masefau Elementary 1 1120 167 187040 
 2 6300 167 1052100 
 3 1216 167 203072 
 4 1600 167 267200 
 5 2464 167 411488 
*Accurate floor area measurements and current replacement values based on building type/materials are needed for actual assessment 

System Condition Rating 

Ratings for these systems are arbitrary and only based on the assumptions above. Based on CRV 
Percentages in Table 2, and further assumptions for this exercise, the HVAC, Conveyance, and 
Equipment systems are not present.  
 
Table 3 – CRV Estimation  
Building Struc Ext Roof HVAC Elec Plmb Conv IntF Equip

1 3 2 3 0 3 3 0 3 0 
2 4 3 4 0 3 3 0 4 0 
3 3 3 3 0 3 3 0 3 0 
4 4 4 4 0 4 4 0 4 0 
5 5 4 4 0 5 5 0 5 0 

System Condition Index 

The condition of structural systems on the campus is calculated below. Facility CRV, DM Code 
for each facility and the respective System CRV percentage, and the assessed rating are needed.  
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Table 4 – Calculating SCI   

# CRV 
DM 
Code 

System CRV 
% (Structural)  

Insp 
Rate 

System Value 
(CRV * System 
CRV %)

Normalization to value of 
System (systems value/total 
system value)

SCI (normalized 
value * assessed 
rating) 

1 $187,040 1 0.23 3 $43,019.20 0.088188976 0.264566929 
2 $1,052,100 1 0.23 4 $241,983.00 0.496062992 1.984251969 
3 $203,072 1 0.23 3 $46,706.56 0.095748031 0.287244094 
4 $267,200 2 0.23 4 $61,456.00 0.125984252 0.503937008 
5 $411,488 1 0.23 5 $94,642.24 0.194015748 0.97007874 

$2,120,900 $487,807.00 4.01007874 

 
Estimating SCI across a given region can help identify system-specific deficiencies and guide 
investment decisions. Calculating SCI for all systems is time consuming and may not offer 
valuable information. Verifying the need for SCI investigation before undergoing these 
calculations is recommended.  
 

Facility Condition Index 

The campus average FCI is calculated below. Facility types, system percentages of facility CRV, 
and inspector rating for each system are needed.  
 
Table 5 – Calculating FCI  

 
 
FCI is the most common condition assessment metric and can illustrate which campuses in a 
region, or which buildings on a campus, have higher deficiencies. Knowing the facility use, in 
addition to its condition, is important when project prioritization is required.  
 

Weighting FCI in a Sample 

To calculate the overall FCI for a sample, campus or otherwise, the facility CRV is divided by 
the total sample CRV and multiplied by respective CRV. The sum of each weighted facility FCI 
gives the sample total. In this case it is 3.02.  
 
Table 6 – Weighting FCI in a Sample  
Masefau Elementary 

Facility 
FCI 

Weighted 
FCI 

Facility 
Description 

Facility 
CRV 

Admin Offices $187,040 2.76 0.24 

Classroom Bldg 1 $1,052,100 3.47 1.72 

Classroom Bldg 2 $203,072 2.97 0.28 

Work Shop $267,200 3.96 0.50 

Cafeteria $411,488 4.67 0.91 

Campus Totals $2,120,900   3.65 
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Deferred Maintenance 

DM calculations require facility CRV, System CRV Percentages, inspector ratings for each 
system, and System Condition CRV Percentages. System CRV costs are estimated by 
multiplying the system percent by the total facility CRV. Multiplying this factor by the standard 
System Condition CRV Percentages gives the deferred maintenance cost for each system, the 
sum of which provides the deferred maintenance estimate for the facility.  
 
Table 7 – Calculating DM  

System 
System 
% CRV Total $ 

System 
Rating 

System Condition 
CRV % DM $ 

Structure 0.23 $43,874 3 10% $4,387.36 

Exterior 0.21 $39,255 2 50% $19,627.65 

Roof 0.07 $13,855 3 38% $5,264.83 

HVAC 0.00 $0 0 0% $0.00 

Electrical 0.22 $41,564 3 13% $5,403.38 

Plumbing 0.06 $11,546 3 10% $1,154.57 

Conveyance 0.00 $0 0 0% $0.00 

Interior Finishes 0.20 $36,946 3 10% $3,694.62 

Equipment 0.00 $0 0 0% $0.00 

Totals 1.00 $187,040 $39,532.40 

 
The total deferred maintenance estimate (hypothetical) for Masefau Elementary is $39,532. 
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Appendix A.2 

NASA Condition Rating Criteria for Buildings 

 
A 

S
tr

uc
tu

re
 Definition: The structure system in this sub-category applies to the foundations, super structure, 

slab, basement walls, floors, exterior stairways, loading docks, sidewalks, and parking lots. This 
system constitutes a large (20%) percentage of the CRV for this sub-category. 

5 

E
xc

el
le

nt
 

Assessment: There are no visible structural defects. 
This system should appear and work as new. Only 
normal preventive maintenance is required. Action 
items for corrective work should not exist. 
Additional observations: There is 100% structural 
integrity of load bearing elements and foundations. 
Discoloration of concrete structural elements is 
allowed. There is no erosion or subsiding in the base 
or sub-base of asphalt parking lots. 

User Impact: There is no impact to the 
user; the system is functional and reliable. 
There are no structural issues that affect 
this facility's requirement to support 
operations and safety. 

4 

G
oo

d 

Assessment: There are noticeable but minor defects. 
These minor defects do not affect the structural 
integrity or intended use. Defects include 
misalignments in some of the main structural 
components that can be easily repaired; simple 
welds, re-attachment of hardware, etc. Minor 
corrective work is required. Additional observations: 
Very minor cracking or crazing which are only 
visual only defects. Load bearing elements do not 
appear to be affected. There are minor surface cracks 
with very limited erosion or subsiding in the base or 
sub-base of asphalt parking lots. 

User Impact: The system is functioning 
as intended, but corrective work is 
managed so that there is no impact on the 
user. This system's reliability is not 
significantly jeopardizing the facility's 
operations and safety. 

3 

F
ai

r 

Assessment: There are noticeable defects. Further 
deferment of action for these defects may affect the 
structural integrity or intended use of the facility. 
Defects include minor misalignment in the main 
structural components that requires substantial 
repair. Corrective work is required. Additional 
observations: Limited erosion and/or subsiding of 
the base or sub-base of asphalt parking lots. 

User Impact: The system is providing 
minimal functionality, reliability is 
questionable, and repairs may have minor 
impact on the users. A failure could affect 
other systems. Engineering involvement 
is possible because required repairs will 
result in a capital project. Structural 
issues may affect the facility's operations, 
missions and safety. Repairs to the 
structure system may temporarily affect 
the building's operations. 
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2 

P
oo

r 

Assessment: Structural defects such as bending or 
misalignment of superstructure are evident and 
require substantial repair. Significant corrective 
work or component replacement is required. Further 
deterioration could render the structure unusable. 
Additional observations: Visible settlement and/or 
other structural defects such as significant cracking 
in the slab, foundation or load bearing elements. 
Significant erosion and/or subsiding in the base or 
sub-base or asphalt parking lots. 
 

User Impact: A large percentage of the 
structure system is unusable or reliability 
is highly questionable. Significant 
corrective work will impact users. Cost of 
corrective work will require a capital 
project to repair the structure. Structural 
issues will affect the facility's operations, 
missions and safety. Repairs to the 
structure system will interrupt normal 
building services. The required repairs 
are extensive enough that concurrent 
habitation is not practicable in part or all 
of the facility. Users will not be able to 
use the facility for an extended period 
while repairs are affected. 

1 

B
ad

 

Assessment: There is major settling of foundations 
and footings. Major bending of the superstructure is 
evident. Structure is un-repairable; 
demolition/replacement is required. Structure is 
unsafe and will not support the mission at all. 
Additional observations: Large areas of settling, 
major cracks and loss of structural integrity in the 
slab, foundation or load bearing elements. Major 
erosion and subsiding of the base and/or sub-base of 
asphalt parking lots. 

User Impact: The structure is not safe or 
usable. Entry into the facility is restricted 
or prohibited due to possible personnel 
safety concerns. The structure system will 
shut down the facility's operations and 
missions. Demolition will have to take 
place. 

A 

R
oo

f 

Definition: The roof system in this sub-category applies to all building roofs. For these, the roof 
consists of the roof covering, roof penetrations, gutters, and flashing. Roofs in this sub-category 
are typically made of all types of materials. This system has a small CRV percentage impact to 
the subcategory. 

5 

E
xc

el
le

nt
 

Assessment: Building roof is watertight, with 
positive drainage, and sound flashing and 
penetrations. The roof system is new or looks to be 
in new condition. Only normal preventive 
maintenance is required. Action items for corrective 
work should not exist. Additional observations: 
There is no evidence of deterioration other than 
surface flaws. Roof feels firm or solid to walk on. 

User Impact: There is no impact to the 
user; the system is functional and reliable. 
There are no roof related issues that affect 
this facility's requirement to support 
operations and safety. 
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Assessment: There are noticeable but minor defects. 
These minor defects do not affect the roof's 
watertight integrity or intended use. Minor corrective 
work is required. Additional observations: there is 
loose flashing, plugged drains, some evidence of 
patching, and minor cracking of the roof surface that 
has not resulted in leaks. 

User Impact: The system is functioning 
as intended, but corrective work is 
managed so that there is no impact on the 
user. This system's reliability is not 
significantly jeopardizing the facility's 
operations and safety. 
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Assessment: There are noticeable defects; minor 
leaks are possible. Without corrective action, these 
defects may affect the watertight integrity of the roof 
system. Corrective work is required. At this level, 
there is no significant interior damage. Additional 
observations: Bubbling and some cracking are 
evident in composite or built up roofing. There is 
limited standing water or evidence of pooling in 
composite or other types of flat roofs. There may be 
evidence of substantial patching. The interior of a 
facility may show limited waterspots in ceiling tiles, 
bubbling in wall finishes or scaling on masonry type 
walls. Metal roofs may require coating to seal minor 
leaks, they may have surface rust and may have 
some panel fasteners missing. Roof system may have 
minor areas that do not feel solid to walk on. There 
are significant drainage problems with standing 
water after rainfall. 

User Impact: The system is providing 
minimal functionality; reliability is 
questionable; and repairs may have minor 
impact on the users. A failure could affect 
other systems. Engineering involvement 
is possible because required repairs will 
result in a capital project. Structural 
issues may affect the facility's operations 
and safety. 
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Assessment: The roof system is not waterproof. 
There are many defects including severe bubbling or 
cracking in composite roofing and standing water or 
substantial evidence of pooling in composite or other 
types of flat roofs. Significant repairs are required. 
There is significant leaking to the interior; there are 
substantial waterspots in ceiling tiles, bubbling in 
wall finishes or scaling on masonry type walls. A 
large percentage of the roof system is not functional 
because its integrity and reliability are highly 
questionable. Metal roofs may have rust through 
areas, missing fasteners and/or loose panels. Roof 
has significant areas that are soft or "mushy" to walk 
on. There are major drainage problems; large areas 
have standing water after rainfall. 

User Impact: A large percentage of the 
roof system is unusable or reliability is 
highly questionable. Significant 
corrective work will impact users. Cost of 
corrective work will require a capital 
project funds to repair. The facility's 
operations, missions and safety will be 
affected. Repairs to the roof system will 
interrupt R&D services. Personnel safety 
may require a restricted access to certain 
areas. 
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Assessment: The roof system has significant leakage 
in many large areas. There is evidence of 
deterioration, drainage problems, and holes or cracks 
visible from inside the facility. The entire roof needs 
to be replaced. Re-roofing may also require the 
repair or replacement of wooden structural elements 
that support the roof (if applicable). 

User Impact: Entry into spaces below 
the roof defects is restricted due to 
possible personnel safety issues. The 
facility, or major portions thereof, is 
uninhabitable due to leaks. Demolition 
will have to take place. Users would be 
better off with their office outside. 
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Definition: The exterior system for these facilities applies to exterior surfaces (including coatings 
and sealants), exterior walls, windows, and doors on buildings, sheds and trailers. The exterior 
surfaces or walls may be made of metal, brick, CMU, wood, or glass. This system has a relatively 
large (16%) percentage CRV percentage impact to this subcategory. 
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Assessment: There are no visible exterior defects. 
Exterior paint and surfaces are clean and look new. 
The exterior is considered watertight; the surfaces, 
paint coatings, and sealants are providing a complete 
weather barrier to the rest of the facility. There is no 
evidence of corrosion or surface deterioration. Doors 
and windows are fully functional and provide a good 
seal; gasket material is firm and shows no signs of 
cracking. Only normal preventive maintenance is 
required. Action items for corrective work should 
not exist. 

User Impact: There is no impact to the 
user; the system is functional and reliable. 
There are no exterior system issues that 
affect this facility's operations and safety. 
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Assessment: Minor exterior wall surface defects are 
present; minor rust or other corrosion on structural 
members; brick and mortar damage is visible with a 
small percentage needing replacement or repair. 
Some surface corrosion is evident; touch up painting 
is required. Small percentage of exterior window and 
door seals allow water to pass; exterior is not 
completely weatherproof. Some visible damage of 
leakage may be present. Minor corrective work is 
required. 

User Impact: The system is functioning 
as intended, but corrective work is 
managed so that there is no impact on the 
user. This system's reliability is not 
significantly jeopardizing the facility's 
operations and safety. 

3 

F
ai

r 

Assessment: Exterior wall surface defects are 
present; limited brick and mortar damage is visible 
with a small percentage needing replacement or 
repair; a small percentage of metal siding needs 
replacement. Surface rust or corrosion is evident; 
painting is required for 25% of the surface area. 
Small percentage of exterior window and exterior 
door seals allow water to pass; exterior is not 
completely weatherproof. Leakage may be visible 
from inside the facility. Corrective work is required. 

User Impact: The system is providing 
some functionality and reliability is 
questionable. Repairs to the exterior 
system such as exterior spot painting, 
calking and sealing leaks may require 
temporary relocation of sensitive 
equipment. Minor weatherproofing 
problems may inconvenience users. The 
deterioration of the facility's exterior 
system should not damage internal 
furniture or supplies. Energy efficiency 
may be reduced as well. 
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Assessment: Major exterior wall surface defects are 
present; brick and mortar damage is visible with a 
large percentage needing replacement or repair; 
significant sections of metal siding/skin are damaged 
and need repair or replacement. Significant surface 
corrosion is evident; painting is required for half of 
the surface area. A large percentage of exterior 
window and exterior door seals allow water to pass; 
exterior is creating weatherproof problems on other 
systems. Significant corrective work is required. 
 

User Impact: A large percentage of the 
exterior system is unusable or reliability 
is highly questionable. Significant 
corrective work will impact users. Cost of 
corrective work will require capital 
project funds. Weatherproofing problems 
will potentially damage the facility's 
contents. Energy efficiency is severely 
affected. Exterior defects will interrupt 
the facility's operations, missions and 
safety. Personnel safety may require a 
restricted access to certain areas. The 
appearance of the facility is not 
acceptable. 
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Assessment: The exterior system has significant 
leakage in many large areas and is possibly unsafe. 
There is significant evidence of deterioration, 
corrosion, and holes or cracks visible from inside the 
facility. The entire exterior system needs to be 
replaced. A significant percentage of exterior 
window and exterior door seals allow water to pass; 
the exterior is not weatherproof. Extensive 
crumbling or collapse of brick and mortar. Many 
exterior doors and windows are broken. 

User Impact: The exterior system is not 
safe and in the case of brick or masonry 
facades, has the potential to collapse. 
Without replacement of the exterior, 
personnel, equipment and supplies will be 
exposed to weather and probably be 
damaged by its condition. Demolition 
will have to take place so that a new 
exterior can be fabricated; this will 
impact the user and temporarily interrupt 
operations. The appearance of the facility 
is not acceptable. 
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Definition: The interior system consists of the interior wall finishes, floor coverings, ceilings, 
doors and stairs of the buildings that house equipment in this sub-category. It does not include 
any internal structural walls (load bearing) or weather insulation but it can include specialized 
material, i.e. acoustical and fire proof materials. This system has a relatively large (14%) CRV 
percentage impact to the subcategory. 
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Assessment: There are no visible interior defects. 
Interior paint and surfaces are clean and look new. 
The ceiling, flooring and wall materials are 100% 
intact; paint is continuous with no flaking; carpet and 
floor tiling show no fraying or chipping; ceiling tiles 
show no evidence of staining; stairway treds show 
no visible deterioration. Doors are fully functional. 
Only normal preventive maintenance is required. 
Action items for corrective work should not exist. 

User Impact: There is no impact to the 
user; the system is functional and reliable. 
There are no interior system issues that 
affect this facility's requirement to 
support operations and safety. The 
interior meets all requirements for its 
intended work environment and is 
completely presentable. 

4 

G
oo

d 

Assessment: Minor interior surface defects are 
present. There is evidence of very little marring, 
discoloration, fading or cracking. The ceiling, 
flooring and wall materials are mostly intact; touch 
up painting or spackling is required; carpet and floor 
tiling show little fraying or chipping; ceiling tiles 
show some staining; stairway treds have noticeable 
deterioration. Small percentage of doors do not seal. 
Minor corrective work is required. 

User Impact: The system is functioning 
as intended, but corrective work is 
managed so that there is no impact on the 
user. This system's reliability is not 
significantly jeopardizing the facility's 
operations and safety. 
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Assessment: Interior surface defects are present. 
Ceiling, flooring and wall materials show evidence 
of marring, discoloration, fading or cracking; 
painting is required for 25% of the surface area; 
carpet and floor tiling show some fraying or 
chipping; ceiling tiles show staining; some stairway 
treds need to be replaced. Small percentage of doors 
do not seal properly. Corrective work is required. 
Sheetrock needs minor repairs. 

User Impact: The system is providing 
some functionality and reliability. Repairs 
to the interior system such as spot 
painting, calking and replacement of 
floor/ceiling tiles may require temporary 
relocation of personnel and sensitive 
equipment. Minor weatherproofing 
problems may inconvenience users. 
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Assessment: Major interior surface defects are 
present; wear and tear is excessive. Ceiling tiles, 
flooring and wall materials have broken or damaged 
elements; carpet and floor tiling show worn traffic 
patterns, broken/cracked/missing tiles, and visible 
subflooring. Walls have holes or furniture related 
damage. Ceiling tiles are stained, missing, or broken. 
Many stairway treds need to be replaced. A large 
percentage of doors do not seal properly. Significant 
corrective work is required. 

User Impact: A large percentage of the 
interior system is unusable or reliability is 
highly questionable. Significant 
corrective work such as replacement of 
flooring and ceiling elements will 
temporarily impact users and disrupt the 
work environment. Interior defects may 
interrupt the facility's operations and 
safety. 
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Assessment: The interior system shows significant 
damage, corrosion, or deterioration. The interior is 
not providing an aesthetic function; flooring or floor 
coverings require replacement and interior surfaces 
require complete repainting. Ceilings require 
refurbishment. The entire interior needs to be 
replaced. Extensive if not total sheetrock repair and 
replacement are required. 

User Impact: The interior system is not 
safe. Without replacement of the interior, 
personnel, equipment and supplies will be 
exposed or damaged by its condition. 
Demolition will have to take place so that 
a new interior can be fabricated; this will 
impact the users and temporarily interrupt 
operations. During any floor replacement 
or painting or ceiling work entry into the 
area will be restricted. The interior meets 
no requirements for its intended work 
environment and is not at all presentable. 
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and distribution switches, switchgear, breakers, transformers, breaker panels, grounding systems, 
lighting fixtures, branch wiring, telecommunications systems, and security and fire protection 
monitoring systems. This system has a large (20%) CRV percentage impact to the sub-category. 
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 Assessment: There are no visible electrical defects. 

This system should work as new. There are no 
electrical code issues. Only normal preventive 
maintenance is required. Action items for corrective 
work should not exist. 

User Impact: There is no impact to the 
user; the system is functional and reliable. 
There are no electrical issues that affect 
this facility's requirement to support 
operations and safety. 
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Assessment: There are noticeable but minor defects. 
Typically circuit breakers or switch gear need 
repairs. Equipment is modern and up to date. The 
system meets electrical code requirements. 
Monitoring systems are fully functional and provide 
reliable information. Wiring shows signs of aging 
but coatings are not cracking, dry, brittle, or frayed. 
Minor corrective work is required. 

User Impact: The system is functioning 
as intended, but corrective work is 
managed so that there is no impact on the 
user. This system's reliability is not 
significantly jeopardizing the facility's 
operations and safety. 
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Assessment: There are noticeable defects. 
Equipment may be outdated but is mostly functional. 
There is a potential for electrical code violations. 
Monitoring systems function the majority of the 
time, but information may not be consistent. 
Wiring shows signs of aging with coatings that have 
very minor cracking and fraying or are dry and 
brittle Corrective work is required. 

User Impact: The system is providing 
minimal functionality, reliability is 
questionable, and repairs may have minor 
impact on users. A failure could affect 
other systems or degrade the facility's 
capabilities. The deterioration of the 
facility's electrical system may threaten or 
damage sensitive equipment if electrical 
service is interrupted or power surges 
occur. Electrical issues may affect the 
facility's operations and safety. 
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Assessment: Electrical defects are evident and 
require substantial repair or replacement. System 
experiences infrequent failures. Some components of 
the systems may be obsolete; equipment age is 
becoming a factor. Does not meet all electrical 
codes. Distribution switches, switchgear, circuit 
breakers, transformers, and/or panels may need to be 
replaced. Monitoring systems may not function and 
information is inconsistent and unreliable. Wires are 
exposed with cracking and fraying, and they are dry 
and brittle. 
Significant corrective work or component 
replacement is required. 

User Impact: A large percentage of the 
electrical system is unusable and/or 
unsafe. The system is not reliable; power 
supply is inconsistent and interrupted. 
Emergency generators are required to 
insure the most basic mission can be 
carried out. Electric motors, pumps, 
vacuums and other equipment cannot be 
relied upon to function for the duration of 
a project. Significant corrective work will 
impact users. The facility's operations, 
missions and safety will be affected. 
Monitoring systems are unreliable or will 
fail to operate, which can result in 
damage to sensitive materials. 
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Assessment: The system is un-repairable; 
replacement is required. Repair parts are not readily 
available due to age. Systems do not meet current 
electrical codes and are unsafe. Distribution 
switches, switchgear, breakers, transformers, and 
panels show rust and exposed circuitry. The 
grounding system fails. Communications equipment 
does not work. 
Monitoring systems do not function. 

User Impact: The system is in complete 
shutdown. The system is tagged out and 
entry into the area is restricted due to 
probable personnel safety issues. The 
facility, or major portions thereof, is 
uninhabitable due to lack of power for 
environmental services. Demolition will 
have to take place. 
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Definition: The heating, ventilation, and air conditioning (HVAC) system in this sub-category 
applies to buildings that contain window mounted ac units and air circulation fans, exterior pad 
mounted DX units, air handlers, heating fans, exhaust fans, controls. This system may also 
contain chillers, chilled water distribution piping and pumps, boilers or hot water generators used 
for heating purposes, hot water heating distribution piping and heat pumps, and testing & 
balancing instrumentation. This system contributes a relatively large (13%) percentage to the 
CRV in this sub-category. 
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Assessment: There are no visible HVAC system 
defects and air flow is adequately controlled. This 
system should work like new. Equipment room is 
clean and neat. Only normal preventive maintenance 
is required. Action items for corrective work should 
not exist. 

User Impact: There is no impact to the 
user; the system is functional and reliable. 
There are no HVAC issues that affect this 
facility's requirement to support 
operations and safety. 
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Assessment: There are noticeable but minor defects. 
There is some evidence of recent replacement to 
parts within the 
HVAC systems. Those parts include fan sheaves, 
drain pans, drain lines, control valves, insulation, etc. 
There are signs of system modifications but the 
equipment is modern and up to date. These systems 
meet appropriate building codes. Monitoring systems 
are fully functional and provide reliable information. 
Aging is evident in pipes and ducting. Minor 
corrective work is required. There are very few if 
any complaints from building users that the system 
will not control temperature in building. 

User Impact: The system is functioning 
as intended, but corrective work is 
managed so that there is no impact on the 
user. Minor complaints regarding 
environmental control are being reported 
by personnel. This system's reliability is 
not significantly jeopardizing the 
facility's operations and safety. 
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Assessment: There are noticeable defects. An 
HVAC unit or two may be out of service awaiting 
parts for repair, or awaiting bearing replacements on 
air handlers and other fans. Although equipment may 
be outdated, this system is mostly functional. A large 
number of complaints are being reported by building 
users that say the system will not control temperature 
within the building. There is a potential for building 
code violations. Some signs of corrosion, leaking, 
alarm indicators in alarm and poor housekeeping are 
evident. Corrective work is required. 

User Impact: The system is providing 
minimal functionality, reliability is 
questionable, and repairs may have minor 
impact on users. A large number of 
complaints regarding environmental 
control are being reported by building 
users. A failure could affect other systems 
or degrade the facility's capabilities. The 
deterioration of the facility's HVAC 
system may threaten or damage sensitive 
equipment or stored supplies if service is 
interrupted. HVAC issues may affect the 
facility's operations and safety. 
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Assessment: HVAC component defects are evident 
and require substantial repair or replacement. System 
experiences infrequent failures. Some components of 
the systems may be obsolete; equipment age is 
becoming a factor. It does not meet all current 
building codes. Window mounted ac units and air 
circulation fans are being replaced on an irregular 
basis. Monitoring and control systems may not 
function. Piping, duct work, insulation, and control 
valves show significant signs of repair or 
replacement. Poor housekeeping and loose 
maintenance practices are producing excessive 
corrosion, air and water leakage, and alarm 
indications. Significant corrective work or 
component replacement is required. There are a high 
number of complaints from building users that 
system will not control temperature in building 
and/or that the system creates excessive noise and 
vibration that can be heard or felt in the habitable 
spaces. 

User Impact: A large percentage of the 
HVAC system is unusable and/or unsafe. 
The system is not reliable; environmental 
controls are inconsistent. Significant 
corrective work will shut off air 
conditioning or heat thus impacting users. 
Monitoring systems are unreliable or will 
fail to operate, which can result in 
damage to sensitive materials. The 
facility's operations, missions and safety 
will be affected. 
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Assessment: The system is un-repairable; 
replacement is required. Repair parts are not readily 
available due to age. Systems do not meet current 
building codes and are unsafe. Window mounted ac 
units and air circulation fans do not work. Other 
HVAC systems do not function. 

User Impact: The system is in complete 
shutdown. The system is tagged out and 
entry into the area is restricted due to 
probable personnel safety issues. The 
facility, or major portions thereof, is 
uninhabitable due to lack of 
environmental services. Demolition will 
have to take place. 
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 Definition: The plumbing system within this sub-category consists of fire protection plumbing, 

potable water systems, a sanitary sewer, and bathrooms found in buildings. Components include 
all fixtures, piping, valves and associated pumpage equipment. This system contributes a small 
percentage to the CRV in this sub-category. 
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 Assessment: There are no visible plumbing system 

defects. This system should work like new. Only 
normal preventive maintenance is required. Action 
items for corrective work should not exist. 

User Impact: There is no impact to the 
user; the system is functional and reliable. 
There are no plumbing issues that affect 
this facility's requirement to support 
operations and safety. 
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Assessment: There are noticeable but minor defects. 
There is some evidence of recent replacement to 
parts within the plumbing system but there are no 
leaks at the flanges or fittings. Those parts include 
pipe flanges, valve fixtures, associated pumpage 
equipment, drain lines, control valves, house pumps 
and water tanks. There are signs of system 
modifications; it is possible to find the need for 
pump seal repairs or valve repacking. These systems 
meet appropriate building codes. Aging is evident in 
pipes. Minor corrective work is required. 

User Impact: The system is functioning 
as intended, but corrective work is 
managed so that there is no impact on the 
user. Minor complaints regarding 
plumbing services are being reported by 
personnel. This system's reliability is not 
significantly jeopardizing the facility's 
operations and safety. 

3 

F
ai

r 

Assessment: There are noticeable defects. Although 
plumbing may be older, this system is mostly 
functional. There is a potential for building code 
violations. Corrosion and leaking are noticeable on 
bathroom fixtures and system equipment. Piping 
system flanges and/or fittings leak; pooling is 
evident. Pump repairs and/or rebuilds are a common 
occurrence. Alarm indicators are in alarm and poor 
housekeeping is evident. Corrective work is 
required. 

User Impact: The system is providing 
some functionality, reliability is 
questionable, and repairs may have minor 
impact on users for a short period of time. 
Leaks from the plumbing system may 
threaten or damage sensitive equipment. 
A large number of plumbing complaints 
are being reported by building users. 
Plumbing issues may affect the facility's 
operations, missions and safety [like 
leaks to the fire suppression system]. 
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Assessment: Plumbing component defects are 
evident and require substantial repair or replacement. 
System experiences infrequent failures. Fixtures and 
other system components may be obsolete; 
equipment age is becoming a factor. It does not meet 
all current building codes. There are areas of large 
pooling and water containment; there is excessive 
corrosion, water leakage, and alarm indications; 
pumps and piping systems need complete sections 
replaced or complete rebuilds. Significant corrective 
work or component replacement is required. 

User Impact: A large percentage of the 
plumbing system is unusable and/or 
unsafe. The system is not reliable; the fire 
suppression system cannot be relied upon 
to adequately protect equipment, 
supplies, and personnel. Significant 
corrective work may shut off plumbing 
services thus impacting users. Plumbing 
failures will result in damage to sensitive 
materials. The facility's operations and 
safety will be affected. 
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Assessment: The system is un-repairable; 
replacement is required. Repair parts are not readily 
available due to age. Systems do not meet current 
building codes and are unsafe. Fixtures, pumps, and 
fire suppression piping does not work. Plumbing 
systems do not function. 

User Impact: The system is in complete 
shutdown. The system is tagged out and 
entry into the area is restricted due to 
probable personnel safety issues. The 
facility, or major portions thereof, is 
uninhabitable due to lack of plumbing 
services. Demolition will have to take 
place. 
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Definition: The conveyance system in this sub-category consists of the personnel or maintenance 
elevators, escalators, cranes over 50 tons, and other specialized lifts. This system contributes a 
very small percentage of the CRV in the ‘building’ sub-category. 
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 Assessment: There are no visible conveyance 

system defects. This system should work like new. 
Certification is up-to-date. Only normal preventive 
maintenance is required. Action items for corrective 
work should not exist. 

User Impact: There is no impact to the 
user; the system is functional and reliable. 
There are no conveyance issues that affect 
this facility's requirement to support 
operations and safety. 
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Assessment: There are noticeable but minor 
defects. There is some evidence of recent 
replacement to parts within the conveyance system 
but system is certified. Minor corrective work is 
required. 
 

User Impact: The system is functioning 
as intended, but corrective work is 
managed so that there is no impact on the 
user. This system's reliability is not 
significantly jeopardizing the facility's 
operations and safety. 
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Assessment: There are noticeable defects. Although 
the system may be older, it is mostly functional; the 
system is certified. There is a potential for building 
code violations. Corrosion and leaking are 
noticeable on system components. Corrective work 
is required. 

User Impact: The system is providing 
some functionality, reliability is 
questionable, and repairs may have minor 
impact on users for a short period of time. 
Conveyance issues may affect the 
facility's operations and safety. 
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Assessment: Conveyance component defects are 
evident and require substantial repair or 
replacement; system may not be certified. System 
experiences infrequent failures. System components 
may be obsolete; equipment age is becoming a 
factor. It does not meet all current building codes. 
Significant corrective work or component 
replacement is required. 

User Impact: A large percentage of the 
conveyance system is unusable and/or 
unsafe; this system should not be used 
until re-certified. The system is not 
reliable and needs to be inspected. 
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Assessment: The system is un-repairable; 
replacement is required because user is unable to 
maintain certification. Repair parts are not readily 
available due to age. System does not meet current 
building codes and is unsafe. 
Conveyance systems do not function. 

User Impact: The system is in complete 
shutdown. The system is tagged out. 
Demolition will have to take place. 
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Definition: Program support equipment is not rated in this sub-category. 
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Appendix B  

Facility Assessment Program Investigation  

Literature review for this study was undertaken to identify two overarching program features: 
1. Methods of approach to facility condition assessment   
2. Features of example facility assessment systems 

 
Facility condition assessment programs estimate the amount work needed to bring a facility to an 
acceptable condition. Measurements target either the gross monetary value of work required for a 
facility to meet acceptability standards, or the total work needed excluding regular maintenance, 
programmed repairs, and capital improvements. The latter is defined as deferred maintenance 
which calculates the amount of maintenance work undone each year due to budget inadequacy or 
maintenance program inefficiency. Calculating deferred maintenance gives a more accurate 
record of additional funding needed and can focus additional or redirected funds on specific 
facility systems or priorities.  
 
Facility “systems” refer to the functional components of a facility such as the foundation, roof, 
walls, and utilities. Elements or features of these systems are visually inspected to determine the 
overall condition of the system. System deficiencies can be grouped into different priority levels 
o help direct investment efforts.  
 
This study reviewed the following 7 example programs: 1) Bureau of Indian Affairs’ Facility 
Management Information System, 2) NASA Parametric Cost Estimating for Deferred 
Maintenance, 3) State of Montana Facility Condition Assessment program, 4) Arkansas 
Statewide Educational Facilities Assessment, 5) State of Colorado School Facility Assessment, 
6) Idaho Statewide School Facilities Needs Assessment Update, and 7) Howard County Public 
School System Facility Assessments. 
 
These models were reviewed to determine best way to divide campus facilities into systems and 
to determine what considerations were needed for assessing the facility systems. Additionally, 
the assessment method for these models was analyzed to determine critical components and 
overall effectiveness and efficiency of the model. The ability to replicate the model was 
considered.  
 
Key program features evaluated in this review include: 

 Assessment categories 
 Condition rating method 
 Reporting method 
 Part responsible for condition assessment and level of training required 
 Program operation costs 
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Bureau of Indian Affairs 

The Bureau of Indian Affairs (BIA) utilizes the Facility Management Information System 
(FMIS), a detailed computer-aided facility management (CAFM) program. In 2003, FMIS 
inventoried condition assessments for approximately 2,200 buildings on 171 elementary and 
secondary school campuses. (GAO-03, 2003) The total square footage of BIA school campus 
buildings in 2006 totaled 1,924,249 square feet (sf). (USASPENDING.GOV, 2010)  
 
Table 1 – BIA Program Features 
Assessment 
Categories  

Rating Method Reporting Method 
Assessor/ 
Training 

Operating 
Costs 

 Emergency 
 Safety 
 Physical plant 

(maintenance) 
 Handicapped 
 Environmental 
 Predictive renewals 
 New construction 
 Programmatic 

capital 
improvements 

 Energy 

 Deficiencies to be 
addressed within 1 
year 

 Deficiencies to be 
addressed in 1 to 2 
years 

 Deficiencies to be 
addressed in 3 to 5 
years 

 Planned work 
scheduled for 5 to 
10 years 

 New construction 
and other capital 
improvements 

 Visual inspection 
 Record deficiencies 

based on estimated 
repair costs 

 Submit work requests 
via computer program 

 Contractor validates 
data and submits 
funding requests 

 Assessed by 
facility 
maintenance 
staff 

 Extensive 
training and 
monitoring 
required 

 High cost 

 $1.21/sf 
annually* 

 High 
 

*Based on HHF estimate, (Appendix B.1. – BIA FMIS System Evaluation), includes program development 
 
Notes:  
Data records show that over time the percentage of schools in acceptable condition in increasing.  
(USASPENDING.GOV, Exhibit 300: Capital Asset Plan and Business Case Summary, 2010) 
However, as of 2009, after 15 years of operation (from 1994), school facilities are still in poor 
condition and require 1.3 billion dollars of repairs as of 2009. (BIA, 2009) 
 
Assessor knowledge of assessment method and data entry was a major problem. Between August 
2001 and December 2002, nearly 50 % of the 650 entries made were rejected.  Approximately 
75% of schools had at least one entry disapproved, and 33% of all BIA schools had all of their 
entries disapproved, a 100% error rate. (GAO-03, 2003, p. 23)  Significant resources were spent 
on training and a special work group had to be created to address GAO recommendations.  
 
$12.5M was spent, between 1995 and 2002, to develop and begin implementing FMIS. Between 
1999 and 2003, $13M was spent on contractor inventory validation, condition data, and 
engineering support activities. BIA expected to pay $1.95M per year for operation costs from 
2003 through 2006, and $1M per year thereafter. BIA expected to spend $8.3 for AME to 
validate inventory and condition data from 2004 through 2006. (GAO-03, 2003, p. 8) Most 
recent information was not found regarding reporting errors and training efforts.  
 
The following problems with FMIS were identified by the U.S. Government Accountability 
Office (formerly the U.S. General Accounting Office) (GAO) in 2003 and the Committee on 
Bureau of Indian Affairs in 2008:  
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 Data entry is laborious, and skill- and time-intensive with high levels of inaccuracy for 
backlog and project prioritization. 

 Efforts are not made to enforce employee accountability. 
 Project linkage problems exist due to limited funding. Problems arise in sequencing and 

coordinating across projects. 
 Schools are not well informed about the priority list for replacement and new construction. 
 The prioritization process is viewed as too multi-layered, bureaucratic and subjective and the 

prioritization of funding is often viewed as disconnected from the pressing needs of the 
school. 

 Pressing needs can overwhelm the system. Sources: (CBI, 2008), (GAO-03, 2003) 
 

NASA  

NASA uses a parametric estimating method that calculates the system condition index rating 
(SCR) and the facility condition index rating (FCR) for each building. The DM model can 
estimate the maintenance budget deficiency, and, when tracked over time, can show the 
effectiveness of the maintenance program. Condition is rated for each system of each facility, 
and based on the system’s current replacement value (CRV), the amount of deferred maintenance 
(DM), or the amount non-programmed funding needed to bring a facility to acceptable condition, 
can be calculated. Determining SCR and FCR allows the program manager to determine 
condition trends for facility complexes or specific facility systems across a region.  
 
Table 2 – NASA Program Features 
Assessment 
Categories  

Rating Method Reporting Method 
Assessor/ 
Training 

Operating 
Costs 

Systems: 
 Structure  
 Exterior  
 Roofing 
 HVAC   
 Electrical  
 Plumbing  
 Conveyance   
 Interior  
 Facility 

Equipment  

 5: Excellent: Only normal 
scheduled maintenance required. 

 4: Good: Some minor repairs 
needed. System normally 
functions as intended. 

 3: Fair: Minor & some larger repair 
required. System occasionally 
unable to function as intended. 

 2: Poor: Significant repairs 
required. System not fully 
functional as intended.  

 1: Bad: Major repair or 
replacement required to restore 
function. Unsafe to use. 

 0: System does not exist (NASA-
DM, 2005) 

 Visual inspection 
 Record deficiencies 

based on system 
rating and System 
Condition CRV 
Percentages to 
determine DM 

 Data submitted 
through handheld 
reporting device 

 DM estimates and 
project priority 
influence funding 
allocations 

 Assessed by 
facility 
maintenance 
staff 

 Minimal 
training and 
monitoring 
required 

 Low cost 

 $0.02/sf 
annually* 

 Low 
 

*This figure represents regular assessment cost and does not include program development.  (Sapp, 2007, p. 1) 
 
Notes: 
 
This model seems to offer the most efficient and adaptable program for OIA purposes and is 
detailed as the selected method in Section 3. Estimating DM allows the funding manager to track 
the effectiveness of changes to the program and monitor specific problems and investments. 
Metrics and calculation factors are identified and openly available. A private contract is not 
required for use. 
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Montana K-12 Public School Facility Condition Assessment 

Montana calculates the Facility Condition Index (FCI) for school facilities based on a system 
deficiency ratio. This method identifies needed repairs, estimates project costs, identifies 
building replacement costs (current in-kind costs), and uses a comparative cost database to 
generate FCI for 11 systems in 7 categories. This is all based on automatically generated 
calculations within a proprietary Facility Condition Inventory computer program, and uses 
deficiency remediation and replacement costs derived from RS Means Square Foot Cost, 28th 
annual edition (2007). Development of this program required significant effort and resource 
investment. (DLR, 2008, p. 15 and 18) 
 
Table 3 – Montana Program Features 
Assessment 
Categories  

Deficiency 
Categories  

Rating Method Reporting Method 
Assessor/ 
Training 

Operating 
Costs 

Systems: 
 Foundations 
 Envelope 
 Floor system 
 Roof system 
 Finishes 
 Specialties  
 HVAC 
 Plumbing 
 Electrical 
 Conveyance 
 Safety  

 Safety 
 Damage/wear 

out 
 Codes and 

standards 
 Environmental 
 Energy 
 Aesthetics 
 Other/non-FCI 

Deficiency Ratio 
 Good: 0 - <5% 

& 5 – 9% 
 Fair: 10 – 14% 

& 15 – 19% 
 Poor: 20 – 24% 

& >25% 

 Visual inspection 
 Record deficiencies  
 Estimate cost of 

remediation 
 Calculate facility 

replacement value 
 Calculate deficiency 

ratio (deficiencies/ 
CRV) 
 

 Assessed by 
contractor 

 732 buildings 
per month  

 Assess every 
2-4 years  

 2 days of 
training: 
classroom 
and field 

 Low cost 

 $0.07/sf 
annually* 

 Low 
 

 
Notes: 
 
Standardized construction costs (estimated annually) are used for replacement costs using 
Engineering News Record data (DLR, 2008, p. 18) 
 
Inventory includes records of the following: 

1. building type by use, building materials, building construction year, building floor 
area, equipment and systems present, level of fatigue or failure of systems; 

2. total number of buildings, total floor area, total buildings by type, total vacant 
buildings; 

3. count of total buildings solely used for education and respective floor area, total 
student enrollment, estimate floor area per student (DLR, 2008, pp. 4, 7, and 14) 

 

Arkansas Statewide Educational Facilities Assessment (2004) 

The Arkansas school system also measures FCI, or the cost to repair a facility compared to the 
costs to replace the facility: FCI = repair costs/replacement costs. FCI calculation is represented 
as a percentage. A lower percentage correlates with better facility condition. If the FCI is 65% or 
greater replacement, versus repair, is recommended. Facility Condition is defined as the sum of 
the Current Deficiencies and the Year Zero Life Cycle, so replacement of some systems is 
factored in based on building age not only present system condition.   
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Table 4 – Arkansas Program Features 
Assessment 
Categories  

Deficiency 
Categories  

Rating Method Reporting Method 
Assessor/ 
Training 

Operating 
Costs 

Systems: 
 Site 
 Roofing 
 Exterior 
 Structural 
 Interior 
 HVAC 
 Plumbing 
 Electrical  
 Technology 
 Fire & Safety 
 Specialties 

 Mission critical  
 Impact 

Functioning of 
School  

 Short Term 
Conditions  

 Least Critical  

Condition Index 
 <10% 
 10 – 19% 
 20 – 29% 
 30 – 39% 
 40 – 49% 
 50 – 59% 
 60 – 69% 
 70 – 79% 
 80 – 89% 
 90 – 100% 
 >100% 

 Visual inspection 
 Record 

deficiencies  
 Estimate cost of 

remediation 
 Calculate facility 

replacement value 
 Calculate FCI 

 

 First assessed 
by contractor 

 Recommends 
local asst., 
frequency 
unstated 

 1642 buildings/ 
month  

 Training 
requirements 
not available 

 $0.12/sf 
annually* 

 Low 
 

*HHF estimate, includes program development. Source: (JCEF, 2004, p. 3 & 5) 
 
Notes: 
Project cost estimates based on an average of $101.62 per square foot. (JCEF, 2004, p. 10 & 23) 
The contractors that undertook the 2004 assessment recommend that school districts dedicate 9% 
of their operating expenditures exclusively for custodial/maintenance operations.  
 
Inventory includes records of the following: 

1. Number of schools, number of buildings, facility use (building type) [construction 
type/material not inventoried], count of total buildings solely used for education and 
respective floor area, total student enrollment, estimate floor area per student 

2. Facility Condition – current deficiencies (item requiring repair or replacement), year zero 
life cycle (systems that have expired based on age as assessed) (JCEF, 2004, p. 19) 

 

Colorado School Facility Assessment (2005) 

Deferred maintenance is calculated for Colorado schools using BASYS® School Facility 
Assessment System. Higher scores indicate better condition; a score of 90 or higher indicates 
only routine maintenance is required and a score below 50 indicates the building should be 
replaced. Scores are given for each building at each school and are therefore weighted by 
respective floor area, but the score for each system is based on the systems contribution to the 
overall cost of building construction (replacement value), so normalization also occurs based on 
system value. Calculation units for estimating deferred maintenance costs are not publically 
available.  (MGT, 2005, p. 1) 
 
Table 5 – Colorado Program Features 
Assessment 
Categories  

Deficiency 
Categories  

Rating Method Reporting Method 
Assessor/ 
Training 

Operating 
Costs 

Systems: 
 Structural 
 Mechanical 
 Safety/ Fire 

protection 
 ADA 

 Physical 
Condition  

 Educational 
Suitability 

 Technology 
Readiness 

 Site Condition 
 Capacity/ 

Utilization  

 New: 100 
 Good: 90+ 
 Fair: 75 – 89  
 Poor: 50 – 74 
 Unsatisfactory: 

Below 50 

 Visual inspection 
 Record deficiencies  
 Estimate cost of 

remediation 
 Calculate facility 

replacement value 
 Calculate FCI 
 Total remediation 

costs 

 Assessed by 
contractor 

 Training 
requirements 
not available 

 NA 
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Notes: 
 
Inventory includes records of the following: 

1. Region number, school name, building name/number, system components, component 
percent of system, score, possible score, percent score, building totals, and deferred 
maintenance costs.  

 
Deferred maintenance is only estimated for the Physical Condition Assessment category. This 
category also includes additional capacity requirement costs.  
 

Idaho Statewide Facility Condition Assessment (1999) 

The Idaho program is also based on FCI calculation. Deficiency estimates are subtracted from 
100% so a higher score indicates better facility condition; a score of 90 or higher indicates only 
routine maintenance is required and a score below 50 indicates the building is in poor or 
unsatisfactory condition. (IIFP, 1999, p. 18) 
 
Table 6 – Idaho Program Features 
Assessment 
Categories  

Deficiency 
Categories  

Rating Method Reporting Method 
Assessor/ 
Training 

Operating 
Costs 

Systems: 
 Exterior  
 Interior  
 Mechanical  
 Safety/ 

building code 

 29 
 Overly 

detailed  

 Good 
 Fair  
 Poor 
 Unsatisfactory 
 
*Numerical rating 
value range varies 
by system 

 Visual inspection 
 Rate system 

components on a 37 
page checklist  

 Calculate adjusted 
score 

 Submit  
 Calculate FCI 
 Total remediation 

costs 

 Assessed by 
contractors 

 Training 
requirements 
not available 

 NA 
 

 
Notes: 
 
Estimated deficiency remediation costs are based on an estimated upgrade factor of $100 per 
square foot (FPCo, 2006). (IIFP, 1999, p. 12) Estimate source could not be identified, but R.S. 
Means was mentioned in relation to new construction ($83.58) to meet enrollment increases. 
(IIFP, 1999, p. 32) 
 
 Basic records are inventoried. Facility use and construction type/material are not included. 
 

Howard County Public School System Facility Assessment – High Schools (2008) 

Howard County assessment estimated deferred maintenance for 12 high schools, excluding 
programmatic renovations or changes. Total net present value cost estimates were used to 
develop repair costs per square feet, Facility Condition Indices (FCI), Systemic Renovation 
Indices (SRI), mean costs per year, percentages of current replacement value (CRV), and to 
breakdown repair costs for system areas. The FCI is calculated by dividing the cost of deferred 
maintenance by the Current Replacement Value (CRV) of the building. The FCI is a ratio and 
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thus the higher the FCI the worse the buildings condition. A new building with no or very few 
deficiencies and a 100% replacement value would have an FCI of 0. 
 
Table 7 – Howard County Program Features 
Assessment 
Categories  

FCI Rating 
Index 

SRI Rating 
Index 

Reporting Method 
Assessor/ 
Training 

Operating 
Costs 

Systems: 
 Site  
 Structural  
 Exterior  
 Roofs 
 Mechanical 
 Electrical  
 Plumbing 
 Conveyance 
 Fire and life 

safety 
 Interiors 

 Excellent: 
<0.05 

 Good: 0.05 – 
0.14 

 Average: 0.15 
– 0.29 

 Poor: 0.30 – 
0.50 

 Crisis: >0.50 

 Excellent: 
<0.05 

 Good: 0.05 – 
0.10 

 Average: 0.11 
– 0.30 

 Poor: 0.31 – 
0.50 

 Crisis: >0.50 

 Visual inspection 
 Estimate FCI and 

CRV 
 Estimate SRI 
 Calculate DM/ 

remediation costs 

 Assessed by 
contractors 

 Training 
requirements 
not available 

 NA 
 

 
Notes: 
 
CRV was calculated by multiplying floor area for each school by a typical replacement cost per 
square foot of $167 per square foot (sf) for base building systems (not including land acquisition, 
site systems, and programmatic fixtures, furnishings, and equipment). System and building 
replacement costs derived from R.S. Means Square Foot Costs (2006) for Middle Schools.  
The $167/sf value was selected from the high end of the cost per square foot range established by 
R.S. Means for new high school construction for the Baltimore/Washington DC areas. (GAI, 
2008, pp. 1.3-7) 
 
SRI was calculated to consider the cost of deferred maintenance directly related to interior 
building systems: mechanical/HVAC, electrical, plumbing, fire and life safety, and conveying 
systems and interior finishes. It excludes major repairs and replacements to site systems, exterior 
elements, and roofing systems that may be budgeted and completed independently of the interior 
renovation requirements. The interior system deferred maintenance is then normalized by the 
replacement values of those specific systems which represent between 55% and 60% of the total 
CRV. (GAI, 2008, pp. 1.3-8) 
 
The Federal Facilities Council (FFC) reported an optimal range of Maintenance and Repair 
(M&R) budgeting to be in the range of 2 to 4% of the current replacement value (CRV) for 
facilities. HCPSS is successfully maintaining their facilities with a range of 1.4 – 2.6% CRV and 
average $1.67 per square foot per year, evidencing a successful and well balanced maintenance 
program. (GAI, 2008, pp. 1.3-10) 
 
Calculation factors for deficiency estimation and buildings inventory data points are not 
available. 
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Selected Method 

The NASA model is preferred because of its applicability and adaptability to OIA needs and the 
accessibility of program elements. Assessment and calculations can be easily and readily 
undertaken with the existing system. As shown in Table 8, NASA facility system categories 
aptly capture facility elements. The most obvious exclusions from NASA’s systems are 
Fire/safety and Site. Fire protection should be addressed with plumbing, and safety (egress/ADA 
compliance) should be considered in all categories. Site condition is important to facility 
assessment, but does not correspond with deferred maintenance estimation for facility systems. 
Site evaluation should be considered separately. Conveyance is likely not needed, and the 
exclusion of this system is discussed in Appendix A – Program Fundamentals of the Selected 
Assessment Model. 
 
Table 8 - Program Systems Comparison 
BIA NASA Montana Arkansas Colorado Idaho Howard County
Emergency Structure  Foundation Site Structure Exterior Site 
Safety Exterior Envelope Roofing Mechanical Interior Structure 
Physical plant Roofing Floor System Exterior Fire/Safety Mechanical Exterior 
ADA HVAC Roofing Structure ADA Safety/code Roofing 
Environmental Electrical Finishes Interior   Mechanical 
Predictive renewals Plumbing Specialties HVAC   Electrical 
New construction Conveyance HVAC Plumbing   Plumbing 
Planned Imprvmnts Interior Plumbing Electrical   Conveyance 
Energy Equipment Electrical  Technology   Fire/Safety 
  Conveyance Fire/Safety   Interiors 
  Safety Specialties    
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Appendix B.1 

BIA FMIS System Evaluation  

The Bureau of Indian Affairs (BIA) began investing in the Facilities Management Information 
System (FMIS) in 1994 when BIA conducted a facility assessment survey. At the time 62% of 
schools had at least one building in need of extensive repair, 79% of schools reported inadequate 
building features on their campuses, and 94% reported at least one unsatisfactory environmental 
condition. (GAO-97, 1997, pp. 5-7) Data from the 1994 National School Facilities Survey 
showed that, “compared with other schools nationally, responding BIA schools (1) are generally 
in poorer physical condition, (2) have more unsatisfactory environmental factors, (3) more often 
lack key facilities requirements for education reform, and (4) are less able to support computer 
and communications technology.”  (GAO-97, 1997, p. 2) In 1997, “Officials at the three 
responding schools that [GAO] visited told [GOA] that although some repairs and improvements 
had been made, overall conditions had not changed materially since [the] 1994 survey.” (GAO-
97, 1997, p. 5) 
 
ITDashboard, on USASPENDING.GOV, offers data on the percent of BIA schools in acceptable 
condition:  

o 2007 – 39% 
o 2008 – 45% 
o 2009 – 52% 
o 2010 – TBD, but the goal is 58% (USASPENDING.GOV, Exhibit 300: Capital Asset 

Plan and Business Case Summary, 2010) 
 
This data trend shows improvement is taking place.  
 
Applied Management Engineering, Inc. (AME) completed its first inventory verification in 1999, 
and found 75,000 adjustments that needed to be made to the backlog inventory. This increased 
the backlog estimate by approximately 28%. Backlog validation in 2002 identified a needed 
$11M increase of the $39M unfunded backlog, again a 28% increase.  
 
Available backlog data is listed below: 

o 1997 - $754M Backlog  (GAO-97, 1997, p. 4) 
o 1999 - $970M Backlog (GAO-03, 2003, p. 18)  
o 2001 - $776M Backlog; note: this exceeds 2000 funding levels by 30%.  (GOA-01, 

2001, p. 5) 
o 2002 - $642M Backlog; note: inventory includes approximately 2,200 buildings on 

171 campuses. (GAO-03, 2003, p. 3) 
o 2003 - A backlog of 2/3 that of 2002 was predicted, but no further information was 

found 
 
Between August 2001 and December 2002, nearly 50 % of the 650 entries made were rejected.  
Approximately 75% of schools had at least one entry disapproved, and 33% of all BIA schools 
had all of their entries disapproved, a 100% error rate. (GAO-03, 2003, p. 23)  Significant 
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resources were spent on training and a special work group had to be created to address GAO 
recommendations.  
 
$12.5M was spent, between 1995 and 2002, to develop and begin implementing FMIS. Between 
1999 and 2003, $13M was spent on contractor inventory validation, condition data, and 
engineering support activities. BIA expected to pay $1.95M per year for operation costs from 
2003 through 2006, and $1M per year thereafter. BIA expected to spend $8.3 for AME to 
validate inventory and condition data from 2004 through 2006. (GAO-03, 2003, p. 8)  
The sum of the estimates from 1995 to 2010 equals a total expenditure of $37.3M. This does not 
include costs incurred by the special working group. 
 
 12.5 + 13 + 1.95(4) + 1(4) = $37.3M 
 
ITDashboard gives statistics on the BIA FMIS. The identified square footage of BIA buildings in 
2006 totaled 1,924,249 square feet (sf). (USASPENDING.GOV, 2010) Given an operations and 
maintenance (O&M) expenditure of $37.3M, the total implementation cost per square foot equals 
$19.38 per square foot or $1.21 per square foot per year from 1995 to 2010.  

37,300,000/1,924,249 = $19.38/sf 
 
O&M costs reported on ITDashboard reported up to 2009 total $19.6M and are detailed below: 

Enhancements FMIS FY02 -   $1.2 M 
O&M for FMIS prior to FY07 -  $14.5 M 
O&M for FMIS FY07 -   $1.5 M 
O&M for FMIS FY08 -   $1.1 M 
O&M for FMIS FY09 -   $1.3 M  
Total -      $19.6M 

Source: (USASPENDING.GOV, IT Dashboard, 2010) 
 
These figures appear to cover years 2002-2009 or eight total years and equate to annual 
expenditures of $2.45M per year and an annual O&M cost of $1.27 per square foot of 
inventoried area.  

19.6/8 = $2.45M/yr 
2,450,000/1,924,249 = $1.27/sf-year 

 
ITDashboard identifies the investment start date as 1994. Given that these were the total 
expenses incurred over 16 years the annual O&M cost would equal $0.64 per square foot. 
 19.6/16 = 1.225M/yr 
 1,225,000/1,924,249 = $.64/sf 
 
This figure seems inaccurate since back log validation began in 1999. (GAO-03, 2003, p. 7)  
Regardless, the NASA parametric model boasts an implementation cost of $.02/sf or 3% the 
FMIS cost. (Sapp, 2007, p. 2) Available data for the FMIS system is dated. If it is imperative that 
HHF pursue this model further we will need access to more current information and model 
details.  
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Pro Con Assessment of the FMIS System 
Pro: Con: 
 Improvement is evident across the study area 
 Data entry restricted to one manager maintains 

consistency in inventory changes  
 Categorizes and ranks deficiencies 

(Emergency, Safety, Maintenance, ADA, 
Envi, Predictive Renewals, New Construction, 
CIP, Energy Codes Compliance) 

 Many interviewees believe the system is 
generally sufficient (even though they don’t 
understand the prioritization and funding for 
projects) 

 Life safety issues seem to be adequately 
addressed 

 

 Accounts for all facility funding in the system - 
overwhelming 

 Dependant on internet access – Potentially 
unreliable  

 Backlog entries categorized incorrectly 
 Data entry is laborious, and skill- and time-

intensive 
 Backlog data contains significant inaccuracies. 

Review process and training programs for data 
quality assurance have been ineffective (50% 
inaccuracy, flagged by BIA contractor) 

 Efforts not made to enforce employee 
accountability  

 Does not provide a holistic view of the school 
facility as it actually is. Project linkage issues 
exist due to limited funding. Problems arise in 
sequencing and coordinating across projects 

 May not meet the full requirements of the [No 
Child Left Behind Act] NCLB “catalogue of 
school facilities” 

 Prioritization can be distorted 
 School replacement, repair, and renovation 

prioritization may cause short-term problems 
 Schools are not well informed about the priority 

list for replacement and new construction.  
 The prioritization process is viewed as too 

multi-layered, bureaucratic and subjective 
 The prioritization of funding for repairs and 

renovation is often viewed as opaque, arbitrary, 
and disconnected from the pressing needs of the 
school 

 Pressing needs can overwhelm the system 
 Repair and renovation budget is insufficient 
 Budgets for replacement and new construction 

do not account for inflation.  
 Critical needs are left out of new schools 

Sources: (CBI, 2008), (GAO-03, 2003) 
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Appendix C 

Campus Locations and Aerial Site Photos 
 
 

 
 

GIS Point Data and Aerial Photographs for Campuses within the Study Area 
 

 
 

Coverage of the Four U.S. Territories is presented as follows: 
1. American Samoa 
2. Commonwealth of the North Marianas Islands  
3. Guam 
4. U.S. Virgin Islands 

GGuuaamm  && CCNNMMII VViirrggiinn IIssllaannddss 

AAmmeerriiccaann  SSaammooaa  
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1.A   American Samoa  

 
 
 

Island of Tutuila 
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�

Early Childhood Education Center
Tutuila, American Samoa

Feet0

Meters0

200

60

Special Education
Tutuila, American Samoa

Feet0

Meters0

200

60

C-2



�

Afono Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60

Alataua-lua Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60
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�

Alofau Elementary School
Tutuila, American Samoa 

Feet0

Meters0

200

60

Aua Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60
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�

Coleman Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60

Laulii Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60
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�

Le‘atele Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60

Leone Midkiff Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60
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�

Lupelele Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60

Lutali Elementary School
Anun‘u, American Samoa

Feet0

Meters0

200

60
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�

Manulele Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60

Masefau Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60
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�

Matafao Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60

Matatula Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60
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�

Mauga-o-alava Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60

Olomoana Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60
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10

Pavaiai Elementary School
Tutuila, American Samoa

Feet0

Meters0

300

90

Siliaga Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60
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11

Taputapu Elementary School
Tutuila, American Samoa

Feet0

Meters0

200

60

C-12



12

Manulele Jr. High School
Tutuila, American Samoa

Feet0

Meters0

200

60
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13

Fagaitua High School
Tutuila, American Samoa

Feet0

Meters0

200

60

Leone High School
Tutuila, American Samoa

Feet0

Meters0

400

120
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14

Nu‘uuli Poly Tech High School
Tutuila, American Samoa

Feet0

Meters0

200

60

Samoana High School
Tutuila, American Samoa

Feet0

Meters0

300

90
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15

Tafuna High School
Tutuila, American Samoa

Feet0

Meters0

400

120
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1.B   American Samoa 
 
 
 

Islands of Tao and Olosega – Manua District 
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�

Faleasao Elementary School
Manua, American Samoa

Feet0

Meters0

200

60

Fitiuta Elementary School
Manua, American Samoa

Feet0

Meters0

200

60
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�

Olosega Elementary School
Manua, American Samoa

Feet0

Meters0

200

60
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�

Manu‘a High School
Manua, American Samoa

Feet0

Meters0

300

90
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2.A   Commonwealth of the North Marianas Islands 
 
 
 

Island of Saipan 
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�

Dan Dan Elementary School
Saipan, CNMI

Feet0

Meters0

200

60

G.T. Camcho Elementary School
Saipan, CNMI

Feet0

Meters0

200

60
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�

Garapan Elementary School
Saipan, CNMI

Feet0

Meters0

000

00

Kagman Elementary School
Saipan, CNMI

Feet0

Meters0

300

90
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�

Koblerville Elementary School
Saipan, CNMI

Feet0

Meters0

200

60

Oleai Elementary School
Saipan, CNMI

Feet0

Meters0

200

60
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�

San Antonio Elementary School
Saipan, CNMI

Feet0

Meters0

200

60

San Vincente Elementary School
Saipan, CNMI

Feet0

Meters0

200

60
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�

Tanapag Elementary School
Saipan, CNMI

Feet0

Meters0

200

60

William Reyes Elementary School
Saipan, CNMI

Feet0

Meters0

000

00
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�

Chacha Oceanville Jr High School
Saipan, CNMI

Feet0

Meters0

200

60

Hopwood Jr High School
Saipan, CNMI

Feet0

Meters0

000

00
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�

Kagman High School
Saipan, CNMI

Feet0

Meters0

200

60

Marianas High School
Saipan, CNMI

Feet0

Meters0

500

150
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�

Saipan Southern High School
Saipan, CNMI

Feet0

Meters0

200

60

Marianas High School
Saipan, CNMI

Feet0

Meters0

200

60
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2.B   Commonwealth of the North Marianas Islands 
 
 

 
Island of Rota 

 
 
 
 
 
 

C-30



�

Sinapolo Elementary School
Rota, CNMI

Feet0

Meters0

200

60

Rota Jr High School
Rota, CNMI

Feet0

Meters0

300

90
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�

Rota High School
Rota, CNMI

Feet0

Meters0

400

120
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2.C   Commonwealth of the North Marianas Islands 
 
 

 
Island of Tinian 
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�

Tinian Elementary School
Tinian, CNMI

Feet0

Meters0

200

60

Sinapalo Elementary School
Rota, CNMI

Feet0

Meters0

200

60
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�

Tinian Jr / Sr High School
Tinian, CNMI

Feet0

Meters0

200

60
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3.   Guam 
 
 

 
Island of Guam 
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�

Adacao Elementary School
Guam

Feet0

Meters0

200

60

Astumbo Elementary School
Guam

Feet0

Meters0

200

60
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�

C.I. Taitano Elementary School
Guam

Feet0

Meters0

200

60

Capt Price Elementary School
Guam

Feet0

Meters0

300

90
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�

Carbullido Elementary School
Guam

Feet0

Meters0

300

90

Chief Brodie Memorial Elementary School
Guam

Feet0

Meters0

300

90
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�

Daniel L. Perez Elementary School
Guam

Feet0

Meters0

300

90

F.Q. Sanchez Elementary School
Guam

Feet0

Meters0

200

60
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�

Finegayan Elementary School
Guam

Feet0

Meters0

300

90

Hagatna Heights Elementary School
Guam

Feet0

Meters0

200

60
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�

Inrajan Elementary School
Guam

Feet0

Meters0

200

60

J.P. Torres Elementary School
Guam

Feet0

Meters0

200

60
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�

J.Q. Miguel Elementary School
Guam

Feet0

Meters0

200

60

Juan M. Guerrero Elementary School
Guam

Feet0

Meters0

300

90
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�

LBJ Elementary School
Guam

Feet0

Meters0

300

90

Liguan Elementary School
Guam

Feet0

Meters0

300

90
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�

M.A. Sablan Elementary School
Guam

Feet0

Meters0

300

90

M.U. Lujan Elementary School
Guam

Feet0

Meters0

200

60
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10

Machananao Elementary School
Guam

Feet0

Meters0

200

60

Maria A. Ulloa Elementary School
Guam

Feet0

Meters0

200

60
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11

Merizo Martyrs Memorial Elementary School
Guam

Feet0

Meters0

200

60

Ordot/chalan Pago Elementary School
Guam

Feet0

Meters0

200

60
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12

P.C. Lujan Elementary School
Guam

Feet0

Meters0

200

60

Talofofo Elementary School
Guam

Feet0

Meters0

200

60
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13

Tamuning Elementary School
Guam

Feet0

Meters0

200

60

Truman Elementary School
Guam

Feet0

Meters0

200

60
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14

Upi Elementary School
Guam

Feet0

Meters0

300

90

Wettengel Elementary School
Guam

Feet0

Meters0

300

90
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15

Agueda Johnston Middle School
Guam

Feet0

Meters0

300

90

Astumbo Middle School
Guam

Feet0

Meters0

400

120
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16

F.B. Leon Guerrero Middle School
Guam

Feet0

Meters0

200

60

Inarajan Middle School
Guam

Feet0

Meters0

200

60
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17

Jose Rios Middle School
Guam

Feet0

Meters0

200

60

L.P. Untalan Middle School
Guam

Feet0

Meters0

300

90
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18

Oceanview Middle School
Guam

Feet0

Meters0

300

90

Vincente S.A. Benavente Middle School
Guam

Feet0

Meters0

300

90
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19

George Washington High School
Guam

Feet0

Meters0

400

120

JFK High School
Guam

Feet0

Meters0

300

90

C-55



20

Okkodo High School
Guam

Feet0

Meters0

400

120

Simon Sanchez High School
Guam

Feet0

Meters0

200

60
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21

Southern High School
Guam

Feet0

Meters0

500

150

Simon Sanchez High School
Guam

Feet0

Meters0

200

60
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4.A   U.S. Virgin Islands 

 
 
 

Island of St. Thomas 
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1

E. Benjamin Oliver Elementary School
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

300

90

Evelyn Marcelli Elementary School
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

100

30
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2

Jane E. Tuitt Elementary School
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

100

30

Gladys A. Abraham Elementary School
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

100

30
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3

Joseph Gomez Elementary School
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

300

90

Joseph Sibilly Elementary School (plus Annex 1.7 mi west)
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

100

30
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4

Leonard Dober Elementary School
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

100

30

Lockhart Elementary School
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

200

60
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5

Monroe Elementary
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

100

30

Ulla F. Muller Elementary School
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

200

60
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6

Yvonne E. Milliner-Bowsky Elementary School (FKA Peace Corps ES)
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

200

60
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7

Addelita Cancryn Junior High School
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

200

60

Bertha C. Boschulte Middle School
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

400

120
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8

Charlotte Amalie High School
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

300

90

Ivanna Eudora Kean High School
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

400

120
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9

Edith L. Williams Alternative Academy
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

200

60

///
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

000

00
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10

Evelyn Marcelli Annex
St. Thomas, U.S. Virgin Islands

Feet0

Meters0

100

30
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4.B   U.S. Virgin Islands 

 
 
 

Island of St. John 
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�

Guy Benjamin Elementary School
St. John, U.S. Virgin Islands

Feet0

Meters0

200

60

Feet0

Meters0

200

60

Julius Sprauve Elementary/Jr High School
St. John, U.S. Virgin Islands
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4.C   U.S. Virgin Islands 
 
 

 
Island of St. Croix 
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�

Alexander Henderson Elementary School
St. Croix, U.S. Virgin Islands

Feet0

Meters0

300

90

Alfredo Andrews Elementary School
St. Croix, U.S. Virgin Islands

Feet0

Meters0

300

90
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�

Feet0

Meters0

200

60

Feet0

Meters0

300

90

Charles H. Emanuel Elementary School
St. Croix, U.S. Virgin Islands

Claude O. Markoe Elementary School
St. Croix, U.S. Virgin Islands
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�

Feet0

Meters0

300

90

Feet0

Meters0

300

90

Eulalie Riveria Elementary School
St. Croix, U.S. Virgin Islands

Evelyn M. Williams Elementary School
St. Croix, U.S. Virgin Islands
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�

Feet0

Meters0

300

90

Feet0

Meters0

200

60

Juanita Gardine Elementary School
St. Croix, U.S. Virgin Islands

Lew Muckle Elementary School
St. Croix, U.S. Virgin Islands
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�

Feet0

Meters0

300

90

Feet0

Meters0

200

60

Pearl B. Larsen Elementary School
St. Croix, U.S. Virgin Islands

Ricardo Richards Elementary School
St. Croix, U.S. Virgin Islands
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�

Feet0

Meters0

400

120

Feet0

Meters0

400

120

Arthur A. Richards Junior High School
St. Croix, U.S. Virgin Islands

Elena Christian Junior High School
St. Croix, U.S. Virgin Islands
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�

Feet0

Meters0

300

90

Feet0

Meters0

400

120

John H. Woodson Junior High School
St. Croix, U.S. Virgin Islands
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�

Feet0

Meters0

500

150

Feet0

Meters0

500

150

Central High School
St. Croix, U.S. Virgin Islands

Vocational & Complex High School
St. Croix, U.S. Virgin Islands
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Appendix D 

Flood Hazard Zone Assessment 

 

A sample Flood Hazard Zone assessment was undertaken for the U.S. Virgin Islands and 
includes the following: 

1. Hazard Zone Assessment 
2. Hazard Zone Definitions 
3. Flood Hazard – Zone Best Practice 
4. FEMA Flood Maps for U.S. Virgin Island Schools within Flood Zones 
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Appendix D 

Flood Hazard Zone Assessment 

 

Hazard Zone Assessment 

All facility investments should consider life-cycle costs as well as capital costs. Large investments made 
to hazard prone facilities represent a drain on resources. Facilities prone to damage will be included in the 
facility condition assessment, but site conditions must be a factor in considering the level of investments 
made. During Phase 2 site assessment site and location considerations are evaluated in the grounds 
category. Facilities located in hazardous areas will be flagged for special consideration regarding 
relocation.  
 
Stakeholder interviews revealed storm water management challenges throughout the study area. Federal 
Emergency Management Agency (FEMA) Flood Interest Rate Map (FIRM) GIS data were acquired for 
the U.S. Virgin Islands to determine which schools were in flood hazard areas.  
Inundation from storm water runoff may not be identified by FEMA FIRMs and will require onsite 
investigation by civil engineers.  
 
Due to time and data constraints flood hazard information was only available for the U.S. Virgin Islands 
so the following assessment will serve as an example of hazard zone assessment for flood zones. Hazard 
zone assessment should include soil stability, tsunami inundation zones, and force wind corridors based 
on applicability and availability of information.  
 
The following 8 schools in the U.S. Virgin Islands are located within Flood Hazard Zones: 
 
Table 1 - USVI Schools Located in Flood Hazard Zones 
USVI Schools in Flood Hazard Areas Level Island Fac # Sq Ft Flood Zone 
Gladys A. Abraham Elementary Elementary St. Thomas 7 10076 AO (2 ft.) 
Ulla F. Muller Elementary Elementary St. Thomas 10 11424 AO (2 ft.) 
Evelyn Marcelli Annex Annex St. Thomas 1 NA  AE (7 ft.) 
Addelita Cancryn Junior High School Middle St. Thomas 16 46094 AO (2 ft.) 
Bertha C. Boschulte Middle School Middle St. Thomas 15 102581 A 
Edith L. Williams Alternative Academy Other St. Thomas 14 NA  A 
Pearl B. Larsen Elementary* Elementary St. Croix 4 87549 A* 
Ricardo Richards Elementary Elementary St. Croix 8 38905 A 

*Pearl B. Larsen encroaches “Other Flood Areas”, Zone A, and abuts a Zone AE floodway near an existing dam. 
Source: FEMA FIRM, Maps 7800000001 through 7800000094 
 
Additionally, 2 schools are located within close proximity to Flood Hazard Zones: 

 Guy H. Benjamin Elementary (St. John) – near Zone AE (9 foot base flood elevation) 
 Lew Muckle Elementary (St. Croix) – near Zone A (undetermined flood elevation) 

 
Deeper analysis is required to determine real threats and potential costs to these schools. Regardless, 
replacement of these schools should be considered to address student and staff safety and long-term 
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maintenance costs. Efforts to satisfy capacity needs due to enrollment increases should include school 
replacement considerations. 
 

Hazard Zone Definitions 

The following are brief definitions for the flood zones identified in Table 1 above.  
 

 Flood Hazard Area 
Flood hazard information for the U.S. Virgin Islands is based on FEMA assessment of Special Flood 
Hazard Areas that have a 1% chance of being flooded (to equal or exceed a designated “base flood 
elevation” if known) in any given year. U.S. Virgin Island schools are located within the following Flood 
Hazard Zones: 

 Zone A – No base flood elevations determined 
 Zone AE – Base flood elevations determined 
 Zone AO – Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average 

depths determined. For areas of alluvial fan flooding, velocities also determined 
 

 Floodway Areas in Zone AE -  
FEMA defines the floodway as “the channel of a stream plus and adjacent floodplain areas that must be 
kept free of encroachment so that the 1% annual chance flood can be carried without substantial increases 
in flood heights.”  
 

 Other Flood Areas –  
Other flood areas include areas exposed to a 0.2% annual chance flood, areas of 1% annual chance flood 
with average depths of less than 1 foot or with drainage areas less than 1 square mile,  and areas protected 
by levees from 1% annual chance flood.  
 

Flood Hazard Zone – Best Practice 

The 1% reference is based on the impact of the largest event to occur in the past 100 years and projected 
to be the largest event to occur in the next 100 years. Though it is referred to as a 100 year storm the 
assumption cannot be made that an event of this force will only occur once in 100 years or that associated 
flooding will not exceed the estimated levels depicted on the FIRMs.  
 
Hazard areas simply indicate where damage is likely to occur. Adaptation, or redesigning structures to 
withstand hazard events, is a possibility, but retreat, or facility relocation, is likely to be safer and less 
costly option over the long-term. Schools located in high risk hazard zones are recommended for 
relocation.  
 

FEMA Flood Maps for U.S. Virgin Islands Schools 

FEMA FIRMs for the schools identified in Table 1 (above) are offered below: 
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Gladys A. Abraham Elementary – Zone AO (2 feet) 

 

 
Ulla F. Muller Elementary – Zone AO (2 feet) 
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Evelyn Marcelli Annex – Zone AE (7 feet) 

 

 
Adelita Cancryn Jr. High – Zone AO 
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Bertha C. Boschulte Jr. High – Zone A 

 

 
Edith L. Williams Elementary – Zone A 
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Pearl B. Larsen Elementary – Zone A 

- Abutting Floodway Zone AE 
 

 
Ricardo Richards Elementary – Zone A 
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Guy H. Benjamin Elementary – Zone X, near Flood Zone A 

 

 
Lew Muckle Elementary – Zone X, near Flood Zone A 



 

 

 

Appendix E 

Site Visit Meeting Records 

 

 

Meeting records are organized chronologically in the following order: 

1. American Samoa 
2. Guam – CNMI 
3. U.S. Virgin Islands 
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Repairs, Renovation and Modernization for all Schools (SFSF)
Project Status

As of 10/06/2010

Prepared by:   Julie S. Enriquez - PSS CIP Office 322-3717 Page 2 of 2 Page 2 of 2

No. IFB NO DESCRIPTION SCHOOL
Contractor 
Awarded Contract Amount NTP Completion Date Contract No.

Comments

35 IFB-10-071 General Repair Kagman High School HBR 304,968.00            9/7/2010 11/6/2010 99130-OC Work in progress.

36 IFB-10-077 General Repair Marianas High School Musung 158,871.00            10/12/2010 1/10/2011 99869-OC Work in progress.

37 IFB-10-082 Roof Replacement GTC, Tanapag, GES & Oleai RNV Const. 287,000.00              150 days Contract routing.

38 IFB-10-083 Roof Replacement SVES, WSR & Hopwood Jr. High Radiocom 435,811.30              150 days Contract routing.

39 IFB-10-084 General Repair RHS, Rota Jr. High & Sinapalo ES Misamis 190,581.00            9/28/2010 11/27/2010 99402-OC Review of product datas.

40 IFB-10-085 General Repair Tinian High School & Tinian ES RNV Const. 103,615.00            9/27/2010 11/26/2010 99517-OC Work in progress.
Total Bid out to date: 11,458,484.50$   

Total Contracted to date: 10,573,284.77$    
Balance: 885,199.73$         

On-going

On Hold

Contract Routing
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Appendix F 

OIA staff comments on December 2010 Pre-Final Report 

 

1. Jonathan Dunn, Washington DC 
2. Lydia Faleafine-Nomura, American Samoa 
3. Keith Aughenbaugh, Commonwealth of Northern Marianas 
4. Basil Ottley, U.S. Virgin Islands 

 

 





Jonathon Dunn, 11 February 2011 
Office of Insular Affairs, Washington DC 
 
I've reviewed the report and most of the appendices.  First off, I feel the Phase I report is great 
given the time and budget.  The content, organization and recommendations were thoughtful and 
solid.  The attached copy of the report has sticky notes calling out a few typos and a couple of 
questions [accompanying matrix summarizes text comments]. 
 
Page Comment Response 
Various Several typographic errors Corrected 
31 Was GDOE’s FCAP study completed? The FCAP report is currently being 

reviewed by GDOE (PDN article 
dated 8 January 2011).  A link to the 
study was provided by GDOE on 
17 February 2011 and the contents 
were being reviewed at the time of 
publication. 

41 Could you expand on what additional tools could 
be integrated in to the IMS for local use? IMS 
economies of scale could be a leadership selling 
point (versus funding ad hoc requests for 
maintenance plans.) Would the modules track 
inventory, DM items and actions, host maintenance 
plans and be used in capital planning? What would 
the costs be? Cost effective access to these tools 
could be a selling point to the Governors/ 
Congressional Delegates... maybe to the point they 
might be willing to not only participate but also to 
cost share?” 
 

Text was revised to include an 
expanded discussion.  Budget for 
local school district modules is 
estimated in the range of $300K 
(not included in Phase 2 cost 
estimate). 
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