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Lighting
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Cooling
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0.512

9,183
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Heating
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-0.744
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-1,639

-0.381
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3,195

0.743
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16,671
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0.512
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Total Whole Building

126,205
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0.512

64,626

15.025



Ecotope Inc.

2812 E Madison

Seattle, WA 98112

(206)322-3753

(206)325-7270 (fax)
Verification  Report - 1997 AEAP
San Diego Gas & Electric - Study ID 971

1995 Nonresidential New Construction Program – First Year Load Impact Evaluation

Table of Contents
1Introduction

Program Studied
1
Study Methodology
2
Summary of Findings
2
Recommendation to DRA
2
Data and Documentation Quality
3
Data
3
Documentation
3
Replication and Analysis
3
Sample Design
3
Field Data Collection
4
Simulations
4
Realization Rate Model
4
Net Impact Evaluation
5
Building Categories
6
Replication
7
Modifications to Database and Analytical Procedures
7
Database Modification
7
Analysis Modifications
7
Recommended Changes to Filing Parameters
9


SDG&E – Study ID 971
1995 Nonresidential New Construction
Introduction

This verification report covers the San Diego Gas & Electric Company’s (SDG&E) Nonresidential New Construction Program for the year 1995.  We are reviewing the first-year load impact evaluation performed by Regional Economic Research, Inc. (RER), VIEWtech, Inc. (VIEWtech) and CIC Research, Inc. (CIC).  This verification is based upon the report submitted to SDG&E on March 5, 1997, referred to herein as “the study”.

Overall, the study is reasonably well-written and well-documented.  There were some problems with the sampling which has the potential of introducing systematic bias into the savings estimates, however these potential problems have been ignored by this verification.  The field data collection and engineering were very detailed and apparently well-executed.  The details are buried in large data files and very extensive input files to a DOE-2 simulation program.  Without completely redoing these simulations it is not possible to fully verify this work.  For the purpose of this verification, we have therefore deemed this part of the study to be fully acceptable.  Therefore, the only issues remaining are whether or not the non-participant sample can be matched to the participant sample, and how the study compares the results from the engineering evaluation of the two samples.

The study over predicts program impacts by approximately 14%.  This is due to the fact that the study did not calibrate the savings by building type.  The study lumped the entire participant and non-participant samples together and predicted program savings based on savings per square foot by energy end use.  This ignores the fact that energy use for different building types can easily vary by a factor of 10.  Furthermore, this difference is not accounted for by using a Title 24 base case, since the lighting requirements under Title 24 vary by a factor of 4 for different building types.  A more appropriate method to compare the participant and non-participant sample is to evaluate savings by building type, as different building types are more or less dominant in the participant and non-participant samples.

Program Studied

In this utility program, incentives were given to builders who exceeded the levels of energy efficiency mandated in Title 24 in nonresidential new construction.  There were both performance and prescriptive options, however the performance option was utilized by only one building in 1995.  A total of 332 contracts were completed in 1995 for prescriptive measures that increased energy efficiency in lighting, mechanical, glazing and custom measures.

Study Methodology

The study evaluated energy efficiency in a sample of participant buildings and a matched sample of non-participant buildings, categorized into 14 different use types.  Program savings were assumed to be the increase in overall energy efficiency of the participants compared to the non-participants.  A detailed on-site survey was conducted at each of 253 participant sites and 159 non-participant sites.  The data collected was used to inform DOE-2 building simulations.  Two simulations were performed for each site; one of the building as built, and one of the building just meeting Title 24 standards.  The increase in efficiency of the as-built participant buildings over the Title 24 simulations is the Engineering Estimate of gross savings for the sample.  This estimate of gross savings for the sampled participants was then extended to the total program population by applying the ratio of the utility’s ex ante estimate of the savings for the entire population over the savings for the surveyed sample.  This Engineering Estimate of total gross program savings was further modified by a statistical regression model which predicted the “realization rate”.  This model was informed by billing data, weather data, and end-use metered data.  The net-to-gross analysis was then done using the “simple difference of differences approach” (the gross realized program savings minus the savings of the non-participants over their Title 24 simulations, all normalized by floor area).  This method could effectively take into account freerider and spillover effects as long as the participant and non-participant samples are well matched.  A decision-maker survey was also completed for each site, and a statistical efficiency model was built.  These were used to support the net-to-gross analysis, although they did not directly effect the results of the study.

Summary of Findings

The data collection, engineering simulations, extension to the total population, and realization rate modeling of the study are all acceptable as presented.  However, the participant and non-participant samples are not well matched.  The participant sample contains a higher proportion of energy intensive buildings than the non-participant sample.  Therefore, the net-to-gross calculations are not acceptable as published.  This verification report has recalculated the net program savings and found them to be about 14% lower than reported by the study.

Recommendation to DRA

The program savings estimates should be revised as shown in Table 1 below.

Table 1: Verified Total Program Impacts

Reported Net Energy Savings (KWH)
Verified Net Energy Savings (KWH)
Verification Ratio (energy)
Reported Net Demand Savings (KW)
Verified Net Demand Savings (KW)
Verification Ratio (demand)

28,182,426
24,247,639
0.860
4977
4282
0.860

Data and Documentation Quality

The report is reasonably well documented and the data was in good order.  To fully reproduce all study calculations would have required a monumental verification effort, but this is to be expected from a study of this scope.

Data

The data files were supplied on CD-ROM, which made handling quite easy.  We made two additional data requests, and they were answered in a reasonable amount of time.

The first data request had a number of different parts and is included in Appendix A.  The response was in the form of letter from the utility, a letter from the primary study author, and a data disk.  (The letters are included in Appendix B).  The disk contained files which showed which measures were incented for each participant.

The second data request is included as Appendix C.  The response was a data file containing the requested information.  A printout of this data is included in Appendix D.

Documentation 

The report was relatively well written and documented.  There were a few aspects of the analysis which were not well documented, but they did not have much to do with the methods which were used in the study.  Rather they arose as questions from the verification.  Those questions which were submitted as data requests were answered in a satisfactory manner.

Replication and Analysis

Sample Design

The sample frame for participants was a census of all 285 unique sites participating in the program.  From this census, military and certain other sites requiring security clearances were systematically eliminated.  This left a sample of 279 sites.  An additional 26 sites declined to participate in the study.  This left 253, or 89% of the building sites to make up the participant sample.  This is a very good sample based on the number of buildings, however the buildings that were excluded from the study tended to be the larger sites with greater savings.  The study sample includes 77% of the square foot area covered by the program, and only 67% of the ex ante program savings.  This suggests that the majority of the buildings which were excluded from the study are systematically different from the buildings which were actually studied.  This is somewhat troubling since it indicates that there was effectively no verification of a class of buildings which make up a third of the total program savings.

For the purpose of this verification however, we have accepted the study’s extension of the estimated sample savings to the entire program population.  Based on the ratio of the utility’s ex ante savings estimates, the predicted savings for the sample population was increased by a factor of 1.483.  (See explanation in the study, page 4-15).

The development of the non-participant sample was hindered by the availability of an adequate number of nonparticipating building sites.  The study authors were only able to locate 209 distinct qualified non-participant building sites in the SDG&E service territory.  Of these, only 158 agreed to allow their facilities to be part of the study.  This significantly smaller number of non-participant sites is not ideal, and makes it more difficult to get an accurate estimate of the impacts of participation in the program.  However, it appears that the authors achieved as good a non-participant sample as could be expected under the circumstances.

Field Data Collection

The study authors appear to have done a very thorough job of surveying and documenting the sample buildings.  We found no problems with the collection or handling of the field data.

Simulations

The simulations appear to have been carried out correctly and in a manner which adequately addresses potential errors which can evolve from this method of analysis.  The assumptions which are imbedded in the simulation inputs appear to be acceptable.

Realization Rate Model

An engineering estimate of gross savings was calculated for each building for each of six energy end uses as the Title 24 energy use minus the As-built energy use.  The end use categories identified were: indoor lighting, cooling, heating, ventilation, refrigeration, and process or other.  These savings were summed for the entire participant sample and extended to the entire participant population by the ratio of ex ante savings for the population over ex ante savings for the sample (1.483).  The result is the engineering estimate of gross program savings.  See table 2 below.

Table 2: Simulation estimates of savings and extension to program population.


Estimate for Sample
Estimate for Program

Number of Participants
253
285

Total Square Footage (ft2)
9,500,668
12,388,871

Total Savings (GWH)
31.424
46.570

Savings per Square Foot (KWH/ft2)
3.308
3.761

Savings per Participant (KWH/site)
125,190
163,405

This engineering estimate was adjusted to bring modeled energy use into line with actual billing and weather data.  This was done through the use of a statistically adjusted engineering (SAE) approach to develop calibration factors, referred to here as realization rates, which are applied to the gross program savings for each energy end use.

This statistical model appears to have been carried out in accordance with accepted conventions and with the applicable protocols.  Ultimately, it had the effect of increasing the engineering estimates of savings by slightly more than 2% (a factor of 1.024).

The simulations also developed peak demand fractions for estimating demand impacts.  The realization rates for demand for each end use were assumed to be the same as for total energy use.  When these realization rates were applied, demand savings were increased by slightly less than 2% (a factor of 1.019).

Net Impact Evaluation

The resulting gross program savings represents all energy savings of the as-built participants over a theoretical group of participant buildings built exactly to the Title 24 standards.  It must be understood that this theoretical group of buildings would never exist, with or without utility programs.  In fact, since Title 24 is a minimum standard, we would expect, on average, that buildings would exceed this mandated level of energy efficiency.  What the study refers to as the gross program savings includes all efficiency increases over the code, whether they incentive based measures or not.  Therefore, to derive an estimate of the actual impact of the program on the energy efficiency of the participant buildings, they must be compared to a matched sample of non-participants.  It can be expected that these non-participants will also exceed the minimum levels mandated by Title 24.

It is critical that the non-participant sample closely matches the participant sample, because the energy efficiency of different types of buildings varies a great deal.  If one sample has a higher percentage of relatively energy intensive buildings, then it will have a higher overall energy use per square foot.  The study failed to take this factor into account in the analysis, and this causes the study to over-predict savings from the program.

The study attempted to take into account some of the variations between building types by accounting for the total energy savings by end use categories.  However, since about 90% of the total program savings are in the lighting end use, this technique has little impact on the results.

Gross program savings estimates per square foot for each energy end use were compared with the results of the non-participant sample.  The difference was assumed to be the actual net program savings per square foot, and the ratio of this to the gross savings per square foot is the implied net-to-gross ratio (NTGR).  See Table 3 below.

Table 3:  Development of Net-to-Gross Ratios for each Energy End Use.

End Use
Participant Savings (KWH/ft2)
Non-participant Savings (KWH/ft2)
Net-to-Gross Ratio

Indoor Lighting
2.816
1.319
0.532

Cooling
0.554
0.230
0.584

Heating
-0.060
-0.003
0.956

Ventilation
0.065
0.008
0.880

Refrigeration
0.303
0.002
0.995

Process
0.173
0.018
0.893

Whole Building
3.851
1.574
0.591

The NTGRs were then applied to the total gross energy savings, and to gross demand savings to derive the total net program savings.  The resulting savings estimates are shown in Tables 6-7 and 6-8, copied from the study in Appendix A.

Building Categories

The buildings were divided up into 14 specific building type categories to aid in the comparison of participant and non-participant samples.  To evaluate the adequacy of these samples to predict the efficiency of the participants in the absence of the utility program, we evaluated the balance of building types in each sample.  Tables 2-1 and 2-2 in the study show the building categories used and the number of buildings in each category.  In response to a data request, the utility sent a file which contains the identification number of each building in the study along with a Building Category Code and a written Building Category description.  We were unable to exactly replicate the division of participant and non-participant buildings into the categories listed in the study.  For example, in the non-participant sample, there are 6 buildings which are classified under the Building Category “Supermarket”, and yet Table 2-2 in the study indicates that there are only 3 non-participant “Grocery” buildings.  Since the study did not do their calculations based on building type, this had no impact on their results.  Appendix D includes the summary file sent in response to data request #2.  The column labeled “BldgType” was added by Ecotope to indicate which of the 14 building type categories we used to classify each building for our verification.

The non-participant sample is not well-matched to the participant sample in terms of building type.  The two samples are each dominated by different types of buildings.  For example by floor area, office and retail buildings respectively make up 16% and 24% of the participant sample, while they are only respectively 7% and 13% of the non-participant sample.  On the other hand, the non-participant sample is 15% warehouse, while the participant sample is only 2% warehouse.  Offices and retail buildings tend to have much higher energy densities than warehouses, so this difference in the samples will tend to over-predict total program savings if the samples are not stratified on the basis of building type.

Replication 

An effort was not made to reproduce the results of the DOE-2 simulations done in the study.  This verification reviewed the field data collection methodology and protocol, and the assumptions imbedded in the simulations.  These appeared to be done to accepted standards.  Therefore, the gross engineering estimates were accepted as presented without substantial verification.

A problem was encountered, however, when we evaluated the data sent in response to data request #2.  The totals of floor area and savings did not match those presented in the study by a small amount.  The savings presented are 1.6% less than those provided in response to the data request.  Since we did not have any way to determine which was more accurate, and since the data request was more recent, we used the data received in the data request for our verification.

As noted above, we were unable to replicate the division of the sample buildings into building types as presented in the report.  Since the report did not use these building type categories for any analysis, this did not effect the reported findings.  The assumptions of building type categories used in this verification are shown in Appendix D.

We were able to replicate all other relevant calculations made by the study authors.

Modifications to Database and Analytical Procedures

This verification modified the study analysis to take into account the different concentration of various building types in the participant and non-participant samples.

Database Modification

The database was modified based on the data sent in response to data request #2.  The modifications include slight changes in the total square footage and savings from the samples, and reclassification of building sites into 14 building type categories.

Analysis Modifications

This verification used a simple methodology for accounting for the variation in the two samples (participants and non-participants) on the basis of building type.  Total savings for each building type was calculated for the participants and non-participants and normalized by square foot.  These normalized numbers were then adjusted by the average realization rate developed in the study.  The difference of differences approach was then used to calculate the net savings per square foot for each building type.  This savings fraction was multiplied by the total sample square footage for each building type and summed across building types to derive the net savings from the sample buildings. These calculations are encapsulated in Table 4 below.

Table 4: Verification Calculations for Net Savings from Sample.


The net verified savings from the study sample of 16,350,397 KWH/yr shown in the table above was then modified by the factor 1.483, developed in the study, to extend these savings to the full population.  The total verified program savings are then calculated to be 24,247,639 KWH/yr.  This represents a 14% decrease over the savings reported in the study.  The demand savings could not be separately verified from the data provided; if we assume that the demand savings are reduced by the same amount as the energy savings, then the verified demand savings would be 4.282 MW.

If we assume that the end use splits derived by the study are accurate, then we can report the verified savings on the basis of end use as shown in the table in the section below.

Recommended Changes to Filing Parameters

Table 5: Verified Total Program Energy and Demand Savings by End Use.


Appendix A: Data Request #1

DATE:
May 15, 1997

TO:
Judy Kelley, SDG&E

FROM:
Dave Baylon, Ecotope Inc.

CC:
Don Schultz, Scott Logan, Joshua Faulk, Fred Sebold, Pat Kirkland

SUBJECT:
Data Request for Study #971 (data request #1)

We have a number of questions regarding study #971, “1995 NRNC First Year Load Impact Evaluation”.  This is a formal data request to enable our verification.

Please send data which reveals the following items:

· The raw data from the site surveys and the inputs to the DOE2 models.

· What measures were incented, for which participants?

· How was non-participant data reconciled with participant data?  How was it assured that there was a good match between the participant and non-participant samples?  Were average savings numbers calculated for each building type?  Normalized by square foot?

· What are the units for hourly numbers in the SITEPRO database?  Are these total usage numbers or savings over Title 24?

· Assumptions for refrigeration equipment for non-participants (p. 4-11) appear to force a realization rate of 1.  How is this justified, and why was the actual refrigeration equipment for the non-participants not determined during the site surveys?

Appendix B: Response to Data Request #1

(Note:  Not available in electronic format, available as hard copy only.  Copy on file at ECONorthwest).

Appendix C:  Data Request #2 and Response

Date: Friday, 06-Jun-97 03:27 PM

From: Gail D. Bennett          \ Internet:    (gbennett@sdge.com)

To:   'Heller@                 \ Internet:    ('heller@mail.eskimo.com)

To:   Ecotope Inc.             \ Internet:    (ecotope@eskimo.com)

cc:   Athena                   \ Internet:    (abesa@sdge.com)

cc:   Besa@                    \ Internet:    (besa@mail.eskimo.com)

cc:   Kirkland@                \ Internet:    (kirkland@mail.eskimo.com)

cc:   Patrick@                 \ Internet:    (patrick@mail.eskimo.com)

Attachment: nrnc_971.xls Code: 03EKP44 \ Created: Unknown [60 Kb]

Subject: FW: Data for Ecotope Data Request #2 for Study #971

Jonathan,

The attached spreadsheet provides the data you requested.  See the attached note

from Bob Ramirez of RER for a few explanatory notes.

If you have any additional questions, please get back to me directly.

Gail

Gail D. Bennett

SDG&E Regulatory Affairs

Phone:  (619) 654-1127

Fax:      (619) 654-0349

Email:   gbennett@sdge.com

>----------

>From:  Bob Ramirez[SMTP:bobram@rer.com]

>Sent:  Thursday, June 05, 1997 2:09 PM

>To:    Bennett, Gail D.

>Cc:    Kirkland, Patrick; Tom Mayer; Fred Sebold; Bob Ramirez

>Subject:       Data for Ecotope Data Request #2 for Study #971

>

>Attached is the data table that will satisfy the following data request from

>John Heller of Ecotope for SDG&E Study ID No. 971.

> 

>--------------------------- John Heller's data request

>-------------------------------------------

>Also, it would speed our evaluation if you could provide us with a file which

>summarizes the savings calculated for each building and building type.

>Ideally, this would be in the form of a file which contains the following

>data for each participant and nonparticipant:

>

>* Building ID

>* Building Category (ie. School, small office, restaurant....)

>* Area (ft2)

>* As-built annual energy use (as modeled by DOE2)

>* Title 24 annual energy use

>

>I realize that I have all of this data contained in the various files

>supplied to me already.  However, if you are able to provide this data in a

>timely manner, it would expedite my evaluation.  Please let me know if and

>when you can fill this request.

>

>Thank you,

>

>Jonathan Heller

>

>--------------------------- The Data

>-------------------------------------------

>Attached is the data table you requested from Pat Kirkland which contains the

>following information:

>1) Building ID number (GBID)

>2) Building category code (BldgCatCode)

>3) Building category description (BldgCategory)

>4) Total surveyed floor area (FloorArea)

>5) Whole-building, As-built annual energy use (AsBuiltkWh)

>6) Whole-building, Baseline/Title 24 annual energy use (BasekWh)

>  

>The data was derived/calculated from the following files on the "SitePro

>Files & Installation" CD:

>

>LOAD SHAPE LIBRARY FILES (SDGENC\DATABASE directory)

>a) surveyed floor area:  MISC_1.DBF (AsBuilt runs), MISC_B.DBF (Baseline

>runs)

>b) energy intensities:  INT_1.DBF (AsBuilt runs), INT_B.DBF (Baseline runs)

>

>SITE-LEVEL DATABASES (SDGENC\SURVEY\ directory)

>c) Bldg type/code: SITEINFO tables from all *.MDB tables

>

>Hope this helps!

>

>Bob Ramirez (bobram@rer.com)

>Senior Analyst

>RER, Inc.

>

Appendix D:  Data File Sent in Response to Data Request #2 with Assigned Building Types

GBID
BldgCatCode
BldgCategory
FloorArea
AsBuiltkWh
BasekWh

RN006     
052
Non-refrigerated Warehouse
10800
56381
56381

RN007
013
Insurance/Real Estate
540
6700
7435

RN010     
022
Table Service
1100
31146
31146

RN012     
031
Supermarket
14520
554798
554798

RN016     
022
Table Service
2544
18033
21115

RN020     
091
Church
11200
62933
62955

RN021     
064
Clinic/Outpatient Care
1958
33340
33794

RN023     
022
Table Service
7533
454787
519936

RN024     
043
Other Retail Store
6600
55084
73834

RN027     
014
Other Office
1400
44775
44775

RN033     
111
Assembly / Light Mfg.
24450
1938844
1945766

RN040     
012
Financial / Legal
1482
31389
31460

RN041     
022
Table Service
3575
277129
298858

RN046     
043
Other Retail Store
1925
18603
24798

RN047     
011
Administration & Management
27534
333052
404295

RN048     
022
Table Service
6680
455110
467442

RN049     
130
CAR DEALERSHIP
56675
1457441
1465623

RN053     
062
Nursing Home
77708
673986
825225

RN056     
014
Other Office
8100
67054
67054

RN057     
052
Non-refrigerated Warehouse
80920
821647
926513

RN058     
103
Other Service Shop
1000
113290
148351

RN059     
064
Clinic/Outpatient Care
1430
17171
17171

RN061     
022
Table Service
3850
650666
656754

RN063     
043
Other Retail Store
3263
26738
26812

RN067     
052
Non-refrigerated Warehouse
11600
35097
35126

RN069     
091
Church
26685
222047
267952

RN070     
091
Church
11160
77013
126829

RN073     
032
Convenience Store
1452
103389
103389

RN074     
031
Supermarket
6825
297257
297257

RN076     
023
Bar/Tavern/Nightclub/Other
1400
98248
98248

RN079     
091
Church
6754
13492
14019

RN080     
092
Recreational or Other
63720
865318
1141407

RN081     
111
Assembly / Light Mfg.
18200
1268595
1317326

RN089     
103
Other Service Shop
42042
347077
347077

RN094     
031
Supermarket
18000
453095
526760

RN106     
101
Gas Station/Auto Repair
1242
83622
86059

RN107     
081
Hotel
22958
265468
265468

RN109     
071
Daycare or Preschool
9725
156456
156456

RN112     
011
Administration & Management
1588
48975
51820

RN113     
101
Gas Station/Auto Repair
2064
102534
113106

RN115     
042
Shop in Enclosed Mall
972
26949
27016

RN116     
023
Bar/Tavern/Nightclub/Other
12900
469227
515561

RN118     
091
Church
16738
55221
56994

RN119     
101
Gas Station/Auto Repair
1350
256499
265172

RN121     
091
Church
20520
79746
79756

RN123     
113
Food/Beverage Processor
35370
2672136
2672136

RN130     
012
Financial / Legal
9562
135678
142156

RN131     
072
Elementary / Secondary
24100
79507
112763

RN136     
033
Other Food Store
5200
24199
46022

RN140     
130
TESTING LABS/OFFICE
11500
229497
210035

RN141     
014
Other Office
50
10154
10154

RN145     
043
Other Retail Store
4050
26818
43765

RN146     
021
Fast Food or Self Service
2138
65029
77107

RN150     
091
Church
21975
182778
182778

RN153     
091
Church
5875
17742
20247

RN155     
031
Supermarket
24567
1395282
1478771

RN159     
130
FITNESS GYM AND POOL
36900
362504
472099

RN164     
092
Recreational or Other
40753
1051482
1155649

RN165     
111
Assembly / Light Mfg.
25150
773575
773575

RN166     
022
Table Service
4430
250014
250014

RN170     
111
Assembly / Light Mfg.
3375
27005
27005

RN172     
064
Clinic/Outpatient Care
1200
23884
23884

RN173     
013
Insurance/Real Estate
1100
16918
18015

RN178     
111
Assembly / Light Mfg.
20148
138232
138527

RN183     
012
Financial / Legal
3500
98771
101328

RN190     
043
Other Retail Store
27400
419663
526340

RN194     
091
Church
21670
144748
178513

RN202     
023
Bar/Tavern/Nightclub/Other
4650
192241
192342

RN204     
022
Table Service
1100
66097
66598

RN208     
021
Fast Food or Self Service
925
143904
144048

RN209     
022
Table Service
6138
396505
405062

RN210     
101
Gas Station/Auto Repair
1450
215507
215507

RN213     
092
Recreational or Other
14125
327830
328308

RN214     
111
Assembly / Light Mfg.
7300
2760498
2771551

RN216     
021
Fast Food or Self Service
2016
60037
62105

RN217     
022
Table Service
1440
117688
117688

RN219     
092
Recreational or Other
60125
1280914
1315151

RN220     
042
Shop in Enclosed Mall
6640
95671
105417

RN221     
031
Supermarket
82951
4428526
4428526

RN222     
042
Shop in Enclosed Mall
12100
284362
309310

RN224     
092
Recreational or Other
6649
94970
104417

RN225     
102
Repair (Non-Auto)
15750
232373
232860

RN233     
022
Table Service
3500
129505
129505

RN234     
022
Table Service
2100
118794
126041

RN235     
023
Bar/Tavern/Nightclub/Other
4725
56218
56218

RN238     
063
Medical Office
2800
34060
34060

RN242     
052
Non-refrigerated Warehouse
22240
75170
75170

RN247     
052
Non-refrigerated Warehouse
20400
160890
175859

RN249     
073
College or University
4600
73642
73642

RN251     
011
Administration & Management
38020
440199
440199

RN255     
052
Non-refrigerated Warehouse
1360
5196
5196

RN257     
022
Table Service
1800
88771
88771

RN259     
022
Table Service
6344
159422
159422

RN274     
022
Table Service
1250
36443
38447

RN276     
081
Hotel
12952
115010
136484

RN279     
031
Supermarket
54160
3242578
3502718

RN290     
051
Refrigerated Warehouse
19875
317653
317653

RN292     
111
Assembly / Light Mfg.
12374
79319
82268

RN294     
043
Other Retail Store
148785
2747397
3374334

RN296     
012
Financial / Legal
4800
99538
99538

RN297     
022
Table Service
2070
184141
188518

RN299     
011
Administration & Management
4016
32475
35234

RN301     
111
Assembly / Light Mfg.
9960
152862
156330

RN303     
083
Resort
45207
129484
146290

RN304     
130
FITNESS GYM AND POOL
10975
263887
346401

RN306     
043
Other Retail Store
16560
259840
320503

RN307     
091
Church
10680
25719
27600

RN309     
122
Agriculture
83920
75481
79565

RN315     
043
Other Retail Store
1800
18909
25200

RN317     
051
Refrigerated Warehouse
5184
267334
267334

RN322     
014
Other Office
1800
158134
159813

RN324     
082
Motel
4536
53297
54558

RN325     
022
Table Service
3500
145775
149979

RN326     
022
Table Service
8710
322181
322181

RN334     
042
Shop in Enclosed Mall
2268
42304
42992

RN342     
022
Table Service
11183
977735
977735

RN343     
021
Fast Food or Self Service
1920
60119
61922

RN349     
081
Hotel
1500
68395
70030

RN356     
130
MULTI-USE FACILITY (OPERATIONS & OF
25756
953935
972612

RN357     
021
Fast Food or Self Service
1875
109763
111374

RN362     
022
Table Service
1116
44757
44757

RN376     
011
Administration & Management
5624
37695
41087

RN377     
041
Department/Variety Store
25220
279634
385184

RN391     
052
Non-refrigerated Warehouse
41900
274000
304464

RN392     
130
BIO-TECH LAB
28600
946191
984667

RN396     
052
Non-refrigerated Warehouse
31616
228500
237799

RN397     
091
Church
3000
80404
81640

RN407     
072
Elementary / Secondary
1500
1606
1943

RN408     
101
Gas Station/Auto Repair
2760
353582
361567

RN415
052
Non-refrigerated Warehouse
17981
87161
89784

RN416     
022
Table Service
1830
94865
94865

RN425     
102
Repair (Non-Auto)
9000
49817
58303

RN429     
052
Non-refrigerated Warehouse
9276
98769
99371

RN434     
023
Bar/Tavern/Nightclub/Other
5400
166983
167150

RN435     
083
Resort
64430
645022
676604

RN439     
043
Other Retail Store
4650
57861
80820

RN440     
041
Department/Variety Store
8250
294357
314886

RN443     
043
Other Retail Store
12100
51718
68928

RN444     
033
Other Food Store
1310
233726
233726

RN448     
052
Non-refrigerated Warehouse
31500
28154
28662

RN454     
092
Recreational or Other
1980
23488
29774

RN459     
043
Other Retail Store
2125
32967
40056

RN462     
130
MEDICAL LAB
22920
364932
584816

RN464     
022
Table Service
10700
268914
316988

RN468     
012
Financial / Legal
5100
94210
94210

RN470     
043
Other Retail Store
5083
89675
93137

RN471     
022
Table Service
4297
129305
132935

RN473     
113
Food/Beverage Processor
14350
110089
112717

RN474     
043
Other Retail Store
7920
414764
414764

RN476     
091
Church
23200
121151
136579

RN479     
052
Non-refrigerated Warehouse
50800
195988
203235

RN481     
072
Elementary / Secondary
26360
84603
135913

RN702     
063
Medical Office
41536
562800
562800

RN705     
092
Recreational or Other
34300
670611
671153

RN722     
043
Other Retail Store
588
7697
8487

RN737     
101
Gas Station/Auto Repair
4600
77249
81752

RN738     
043
Other Retail Store
6900
81218
90166

RN741     
032
Convenience Store
3000
78744
78744

RP002     
092
Recreational or Other
16384
192976
279767

RP003     
012
Financial / Legal
8526
57497
79686

RP004     
011
Administration & Management
63876
775570
959720

RP005     
130
WATER FILTRATION PLANT
22800
772533
817359

RP006     
072
Elementary / Secondary
31800
221893
290961

RP007     
012
Financial / Legal
45382
408045
588897

RP008     
043
Other Retail Store
16500
187369
244212

RP009     
072
Elementary / Secondary
59755
442594
485772

RP010     
064
Clinic/Outpatient Care
5622
101648
103202

RP012     
072
Elementary / Secondary
30714
429095
513152

RP013     
014
Other Office
50358
1356254
1604365

RP015     
111
Assembly / Light Mfg.
13800
754373
1262902

RP016     
012
Financial / Legal
9600
99117
113582

RP017     
041
Department/Variety Store
135000
2416140
3198056

RP018     
072
Elementary / Secondary
43000
227909
304806

RP019     
012
Financial / Legal
23612
317171
349891

RP020     
031
Supermarket
45700
2725084
2886283

RP021     
012
Financial / Legal
33217
288396
422892

RP022     
011
Administration & Management
21720
113679
158838

RP025     
111
Assembly / Light Mfg.
8444
97466
122441

RP026     
011
Administration & Management
64146
954271
1134698

RP027     
072
Elementary / Secondary
31530
236496
344647

RP028     
014
Other Office
56209
430809
646291

RP029     
043
Other Retail Store
7318
45326
54141

RP030     
011
Administration & Management
31225
502248
786359

RP031     
052
Non-refrigerated Warehouse
25000
144881
182215

RP032     
043
Other Retail Store
10890
65209
73694

RP033     
072
Elementary / Secondary
36949
562743
683608

RP034     
092
LIBRARY
4803
50389
66748

RP035     
072
Elementary / Secondary
32322
185804
277096

RP036     
092
Recreational or Other
48620
450912
670959

RP037     
043
Other Retail Store
9120
514709
564681

RP038     
022
Table Service
3022
285758
304041

RP039     
041
Department/Variety Store
31200
267600
373725

RP040     
032
Convenience Store
2400
285674
309854

RP041     
043
Other Retail Store
3444
88390
109428

RP042     
032
Convenience Store
1858
261355
276385

RP043     
072
Elementary / Secondary
63630
613542
762805

RP044     
031
Supermarket
32520
940502
1117004

RP045     
092
Recreational or Other
7042
67220
73243

RP046     
072
Elementary / Secondary
77117
442994
683959

RP047     
021
Fast Food or Self Service
4320
333265
339763

RP048     
013
Insurance/Real Estate
38500
850107
946287

RP049     
012
Financial / Legal
30206
108740
181202

RP050     
061
Hospital
1600
25237
42831

RP051     
072
Elementary / Secondary
33786
200200
253913

RP052     
063
Medical Office
26784
227049
259039

RP053     
130
FIREHOUSE
7566
66428
84089

RP054     
072
Elementary / Secondary
42396
268036
363135

RP055     
072
Elementary / Secondary
54515
382193
464740

RP056     
041
Department/Variety Store
150196
3182013
3956849

RP057
021
Fast Food or Self Service
2979
157726
170646

RP058     
092
Recreational or Other
33960
527679
725333

RP059     
072
Elementary / Secondary
64056
514900
537863

RP060     
081
Hotel
14200
348194
369535

RP062     
072
Elementary / Secondary
1360
31603
35256

RP063     
014
Other Office
2368
12893
13878

RP064     
113
Food/Beverage Processor
9639
231024
245775

RP065     
130
FIREHOUSE
71050
1278741
1400657

RP066     
072
Elementary / Secondary
35000
236363
254254

RP067     
072
Elementary / Secondary
38630
171226
258994

RP068     
041
Department/Variety Store
36100
430735
618386

RP069     
022
Table Service
6084
299179
299948

RP070     
130
PUMP STATION
7700
1178110
2147325

RP071     
072
Elementary / Secondary
34095
326978
409698

RP072     
011
Administration & Management
2601
27180
27699

RP073     
111
Assembly / Light Mfg.
18358
157829
232558

RP074     
073
College or University
6500
101054
140598

RP075     
022
Table Service
6840
373887
378695

RP076     
073
College or University
103500
1241241
2032724

RP077     
072
Elementary / Secondary
31320
132612
205149

RP078     
072
Elementary / Secondary
38329
261498
388313

RP079     
072
Elementary / Secondary
31650
320295
405020

RP080     
031
Supermarket
14280
249946
287355

RP081     
011
Administration & Management
11000
122000
151655

RP082     
111
Assembly / Light Mfg.
1500
163597
166575

RP085     
064
Clinic/Outpatient Care
6183
55690
70245

RP086     
043
Other Retail Store
28716
370253
480443

RP088     
081
Hotel
65736
751178
820312

RP089     
091
Church
3760
22114
25257

RP090     
014
CRIME LAB/SHERIFF OFFICE
101470
1732907
1836328

RP091     
072
Elementary / Secondary
67548
270732
380861

RP092     
072
Elementary / Secondary
31240
250614
304922

RP093     
092
Recreational or Other
2796
21979
37233

RP094     
103
Other Service Shop
87770
1398568
1447260

RP095     
022
Table Service
4590
387115
394124

RP096     
130
WATER RECLAMATION PLANT
31260
746442
799033

RP098     
072
Elementary / Secondary
38419
242914
375130

RP099     
072
Elementary / Secondary
37600
101452
190887

RP100     
072
Elementary / Secondary
218500
827737
1403144

RP101     
072
Elementary / Secondary
43764
305742
422742

RP102     
091
Church
19125
123906
141903

RP103     
022
Table Service
4536
382874
395540

RP104     
072
Elementary / Secondary
37067
296092
370906

RP105     
072
Elementary / Secondary
30550
265977
317220

RP107     
073
College or University
48600
641428
670948

RP108     
043
Other Retail Store
22000
381563
472349

RP109     
092
Recreational or Other
39298
1599842
1636619

RP110     
091
Church
19800
100301
129547

RP111     
072
Elementary / Secondary
30200
164252
246390

RP112     
021
Fast Food or Self Service
4560
171383
176182

RP113     
012
Financial / Legal
7196
197134
203451

RP114     
021
Fast Food or Self Service
3136
219402
227809

RP115     
043
Other Retail Store
7050
189118
204130

RP116     
111
Assembly / Light Mfg.
3950
46090
51446

RP119     
130
BIO-TECH LAB
30700
1840566
1989654

RP121     
033
Other Food Store
10296
246529
300194

RP122     
031
Supermarket
48860
2141713
2680735

RP124     
082
Motel
22760
121545
123368

RP125     
130
HAIR & NAIL SALON
1275
13931
15818

RP126     
043
Other Retail Store
5300
39661
48655

RP127     
021
Fast Food or Self Service
3567
330015
335270

RP128     
051
Refrigerated Warehouse
10400
514028
538988

RP129     
072
Elementary / Secondary
25413
223308
235704

RP130     
072
Elementary / Secondary
59220
447000
507806

RP131     
072
Elementary / Secondary
37404
245240
333468

RP132     
011
Administration & Management
50000
301705
397903

RP133     
031
Supermarket
62810
3667049
4367658

RP134     
063
Medical Office
6300
93940
110182

RP135     
072
Elementary / Secondary
41194
324509
481121

RP136     
061
Hospital
19896
559009
668436

RP137     
041
Department/Variety Store
341700
4089373
4091543

RP138     
012
Financial / Legal
12100
375716
385037

RP139     
130
RESTAURANT/OUTPATIENT CLINIC/RESIDE
48093
1247441
1317089

RP140     
130
WORK FURLOUGH RESIDENCE
26560
292293
373837

RP141     
021
Fast Food or Self Service
3600
269290
281192

RP142     
111
Assembly / Light Mfg.
3200
18705
19897

RP143     
111
Assembly / Light Mfg.
24000
276233
308102

RP144     
021
Fast Food or Self Service
5625
336321
365204

RP146     
032
Convenience Store
1858
255254
271855

RP148     
011
Administration & Management
42008
751641
865855

RP149     
043
Other Retail Store
16800
334056
394409

RP150     
011
Administration & Management
70000
2003386
2041215

RP151     
111
Assembly / Light Mfg.
14370
208034
214498

RP152     
043
Other Retail Store
18000
327633
383298

RP153     
031
Supermarket
53400
3529625
3786804

RP155     
012
Financial / Legal
13500
177603
195705

RP157     
111
Assembly / Light Mfg.
108360
3223637
3267648

RP159     
111
Assembly / Light Mfg.
27200
347522
362199

RP160     
013
Insurance/Real Estate
25360
274297
364234

RP161     
111
Assembly / Light Mfg.
16014
167086
199758

RP163     
043
Other Retail Store
39790
904823
934240

RP164     
073
College or University
30178
349930
379639

RP165     
072
Elementary / Secondary
41240
277965
323126

RP166     
092
Recreational or Other
33042
325027
387707

RP167     
091
Church
2600
14521
15451

RP168     
130
RESEARCH INSTITUTE
57700
2522785
3089115

RP169     
021
Fast Food or Self Service
7314
234827
247453

RP170     
111
Assembly / Light Mfg.
59550
242898
430962

RP171     
031
Supermarket
65460
4047284
4257746

RP172     
043
Other Retail Store
25708
311404
504843

RP173     
043
Other Retail Store
97724
2203692
2380862

RP174     
052
Non-refrigerated Warehouse
134011
140041
202740

RP175     
043
Other Retail Store
107118
2378387
2637281

RP176     
072
Elementary / Secondary
99720
511707
655774

RP177     
031
Supermarket
55400
2921213
3169620

RP178     
022
Table Service
5796
293458
299062

RP179     
021
Fast Food or Self Service
3762
282880
290806

RP180     
043
Other Retail Store
20122
283388
378534

RP181     
041
Department/Variety Store
126489
2664683
3100335

RP182     
022
Table Service
4900
396512
410057

RP183     
041
Department/Variety Store
127911
2181818
3076051

RP184     
021
Fast Food or Self Service
11025
593064
643489

RP185     
103
Other Service Shop
4700
142460
150510

RP186     
031
Supermarket
50350
1834673
2412547

RP187     
021
Fast Food or Self Service
5880
277903
301400

RP188     
043
Other Retail Store
27691
853734
917975

RP189
014
Other Office
1440
20622
24551

RP190     
021
Fast Food or Self Service
14760
757826
827637

RP191     
031
Supermarket
50107
2699564
2699641

RP192     
021
Fast Food or Self Service
3402
258948
263112

RP193     
011
Administration & Management
29790
364072
448029

RP194     
021
Fast Food or Self Service
3100
267845
272587

RP195     
111
Assembly / Light Mfg.
100600
967872
1013536

RP196     
130
BIO-TECH LAB
43601
1709670
1891383

RP197     
072
Elementary / Secondary
65230
443115
544562

RP198     
111
Assembly / Light Mfg.
45830
525171
673916

RP199     
063
Medical Office
7181
140718
170590

RP200     
022
Table Service
4996
402770
418404

RP201     
022
Table Service
5000
276825
299729

RP202     
043
Other Retail Store
6808
161044
189849

RP203     
043
Other Retail Store
11340
248837
389850

RP204     
031
Supermarket
52791
2776689
3108935

RP205     
043
Other Retail Store
6254
198147
236936

RP206     
041
Department/Variety Store
119423
2057688
2530993

RP207     
011
Administration & Management
42390
576164
665353

RP208     
043
Other Retail Store
8100
167039
224626

RP209     
011
Administration & Management
35306
259945
321008

RP210     
072
Elementary / Secondary
38016
127962
200816

RP211     
043
Other Retail Store
18000
85731
146114

RP212     
043
Other Retail Store
34959
464854
534722

RP213     
052
Non-refrigerated Warehouse
50850
633719
703775

RP214     
111
Assembly / Light Mfg.
20724
173786
253725

RP215     
031
Supermarket
52000
2699808
3305022

RP216     
111
Assembly / Light Mfg.
90336
4167500
4592729

RP217     
021
Fast Food or Self Service
10600
743954
752508

RP218     
043
Other Retail Store
183157
3629401
3891273

RP219     
031
Supermarket
63635
2882552
3053566

RP220     
043
Other Retail Store
19493
407648
414226

RP221     
041
Department/Variety Store
30400
351497
452757

RP223     
022
Table Service
6528
370370
377270

RP224     
043
Other Retail Store
8075
71413
113503

RP225     
031
Supermarket
58050
2995875
3397875

RP226     
031
Supermarket
58000
3235423
3913432

RP227     
031
Supermarket
62658
2982319
3536913

RP228     
071
Daycare or Preschool
11800
131343
155628

RP229     
021
Fast Food or Self Service
3150
261975
268718

RP230     
092
Recreational or Other
17808
172725
261020

RP231     
043
Other Retail Store
19764
414666
502521

RP232     
043
Other Retail Store
16500
505254
535181

RP233     
031
Supermarket
62378
3917566
4265863

RP234     
041
Department/Variety Store
132798
2365653
3270576

RP235     
041
Department/Variety Store
27784
441570
571103

RP236     
043
Other Retail Store
46712
700281
713368

RP237     
043
Other Retail Store
33600
621617
632795

RP238     
041
Department/Variety Store
115877
2018390
2516801

RP239     
043
Other Retail Store
26721
528016
574642

RP240     
014
Other Office
41625
511741
567142

RP241     
031
Supermarket
45635
2017242
2285744

RP242     
092
Recreational or Other
80224
1279686
1421092

RP248     
130
AIRPORT
230900
7089854
8209017

RP252     
011
Administration & Management
10240
117367
144185

RP254     
011
Administration & Management
20192
210678
267821

RP255     
011
Administration & Management
11790
84500
102632

RP257     
111
Assembly / Light Mfg.
52642
1437561
1629309

RP258     
014
Other Office
51757
823999
968368

RP261     
062
Nursing Home
12135
236753
305582

RP262     
011
Administration & Management
23866
290436
324782

RP266     
011
Administration & Management
181430
3392304
3685482

RP270     
091
Church
13260
69252
76155

RP272     
043
Other Retail Store
12150
249529
311192

RP274     
072
Elementary / Secondary
43300
342632
404201

RP275     
091
Church
7969
60865
80208

RP500     
014
Other Office
2925
28706
31159

RP501     
092
Recreational or Other
4035
139854
144170

RP530     
073
College or University
19512
316885
323069

RP531     
073
College or University
18771
372877
395998

RP532     
073
College or University
12100
193073
278550

RP533     
073
College or University
53700
696578
1012179

RP540     
011
Administration & Management
70891
1022038
1102648

RP541     
073
College or University
133980
4995226
5426954

RP542     
071
Daycare or Preschool
5216
41101
49903

RP543     
073
College or University
52557
999575
1158306

RP544     
130
CENTRAL MECHANICAL PLANT
20000
4443872
5088051

RP550     
073
College or University
163823
2054603
2580183

RP551     
073
College or University
26550
265504
281445

RP560     
011
Administration & Management
70970
1998510
2459052

RP590     
111
Assembly / Light Mfg.
80072
879611
971036

RP600     
011
Administration & Management
13600
226367
261180

RP601     
011
Administration & Management
5080
234131
271535

RP602     
011
Administration & Management
42740
444546
545821

RP603     
021
Fast Food or Self Service
2950
337967
345960

RP604     
061
Hospital
20172
515436
560395

.�.�.�.�.�.�.�.�.
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